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INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no 6uonoruu Ha ypoBHe COO pazpaborana Ha ocHoBe D3  «OO6
obOpazoBanuu B Poccuiickoit @eneparuny, ®I'OC COO, Konnenmuu mpernogaBaHus
yueOHOoro mpeamera «buUONOrUsS» W OCHOBHBIX TMOJIOXKEHHH (enepanbHOil paboueit
MIPOTrpaMMbl BOCIIUTAHUS.

YueOusiit npeamet «buonorus» yrayonéunoro yposus uzyuenus (10—11 kmaccsr)
ABJIIETCSI OJHUM M3 KOMIIOHEHTOB TpeIMeTHON obnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CormacHo nonoxeHusM OI'OC COO npoduiibHbie yuyeOHBIE MPEIMETHI,
M3ydaeMble Ha yriIyOJEHHOM YPOBHE, SIBIIOTCA crioco0om auddepeHnmanumn o0ydeHus
Ha YPOBHE CpEJIHEro 00Iero o0pa3oBaHusl U MPU3BAHbI 0OECIICYUTH MPEEMCTBEHHOCTh
MEK]Ty OCHOBHBIM OOIIMM, CPETHUM OOIIMM, CPETHUM MPOPECCUOHATIBHBIM U BBICIIIMM
oOpazoBaHueM. B To ke BpeMs KaxAblid U3 3THX Y4EOHBIX MPEAMETOB JOJKEH OBIThH
OPUEHTHUPOBAaH Ha MPHOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX, BOCIUTATEIBHBIX
W pa3BHUBAIOIIMX 33Jlady, CBSA3AHHBIX C nOpodopueHTaruen oOydyaromuxcss |
CTUMYJIMPOBAaHUEM HMHTEpEca K KOHKPETHOM O0JacTH HAay4YHOrO 3HAHMS, CBSI3aHHOTO
c OMOJIOTHEH, MEAUITMHOM, YKOJIOTUEH, TICUXOJIOTUEH, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma no Ouonoruu Aa€T MpeACcTaBiICHUE O LENU U 3ajladyaX U3ydyeHUs y4eOHOro
npenmetra «buomorns» Ha yrayOn€HHOM  ypOBHE, OMpeneiseT 00s3aTeNbHOE
(MHBapHAHTHOE) MPEIMETHOE COJEp)KaHUe, €ro CTPYKTypUpOBaHHWE IO pasaenaMm u
TEeMaM, paclpelesieHne IO KiaccaMm, PEeKOMEHAYEeT MOCIEI0BATENbHOCTh W3yYeHUs
y4eOHOTO Marepuajga C y4ETOM MEKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKHY4YeOHOTO TIpoliecca, BO3pacTHBIX 0COOCHHOCTEH oOyuaromuxcs. B mporpamme
mo OWOJIOTMH peaju30BaH MPHUHIIUI TPEEMCTBEHHOCTH C W3Y4YEHHEM OWOJIOTHH Ha
YPOBHE OCHOBHOTO 00miero o0pa3oBaHus, Omarogaps YeMy MPOCMATPUBACTCS
HAlpaBJICHHOCTh ~ HA  TOCICAYyIOIIee  pPa3BUTHEC  OWOJOTHYCCKUX  3HAHHM,
OPHUEHTHUPOBAHHBIX Ha (OPMHPOBAHHWE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIIJICHUS, MPEACTABICHUI O 3J0POBOM 00pa3e KU3HH, HAa BOCTIUTAHHE
OepeKHOT0 OTHOILEHHUS K OKPY>Karollel npupoAHon cpene. B mporpamme no 6uonoruu
TaK)K€ TIOKa3aHbl BO3MOXKHOCTH y4eOHOro mpenmera «buonorus» B peanuzanuu
tpeboBannit PI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
MPEAMETHBIM pe3yibTaTaM OOy4deHHUS W B (POPMHPOBAHWH OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENILHON  JIEATEIbHOCTH  OOYYaIOIUXCS 1O  OCBOCHHIO  COJCPKaHUS
OMOJIOrMYECKOT0 00pa30BaHus Ha YPOBHE CPEAHEro 00111ero oopa3oBaHusl.

VYuebupiii mpeamer «buonorus» Ha ypoBHE CpemHEro oO0Iero oOpa3oBaHUS
3aBepIaeT OMOJIOTMYEeCKoe 00pa3oBaHUE B IIKOJE M OPUEHTHUPOBAH HAa PACIIUPEHUE U
yriyOJieHne 3HaHWKA OOydYaromuxcsl O JKMBOM TPHUPOAC, OCHOBAX MOJICKYJIIPHOW H
KJIICTOYHON OHOJIOTUH, SMOPHOJOTMA M OHOJIOTMH Pa3BUTHS, T'€HETHKH, CEJIeK ™~



OMOTEXHOJIOTHH, 3BOITIOLUOHHOIO YUYE€HHUS U SKOJIOTUH.

N3yuenne yueOHOoro mnpeamera «buonorus» Ha  yriayOJEHHOM  ypOBHE
OPUEHTHUPOBAHO Ha NOATNOTOBKY OOyYarOIUMXCS K MOCIEAYIOUIEMY MOJIYYEHHUIO
OMOJIOrHUECKOro 00pa30BaHusl B By3aX M OPTaHU3ALMIX CPEIHET0 MPOPECCHOHATHHOTO
oOpazoBanus. OCHOBY €ro COJEp>KaHMsI COCTABIISIET CUCTEMa OMOJIOTHYECKUX 3HAHUM,
MOJyYEHHBIX MPH H3yUYEHUU OOYHYAIOIMIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKHUX
paszenoB OMOJIOTMH HA YPOBHE OCHOBHOTO 001iero odpaszoBanus, B 10—11 knaccax stu
3HAHMS MOJY4YaloT pa3BuTue. Tak, pacmiupeHsl U yriayOJaeHbl OHMOJIOTMYECKUE 3HAHUS
O pacTeHusX, >KUBOTHBIX, TIpubax, OakTepusx, OpraHU3ME 4YEJIOBEKa, OOIINX
3aKOHOMEPHOCTSIX KU3HU, JIOMOJHUTENHHO BKJIIOYEHBI OHOJOTUYECKHE CBEICHUS
MPUKJIAJHOTO U TOMCKOBOI'O XapaKTepa, KOTOPbIE MOKHO UCIOJIb30BaTh KaK OPUEHTUPBI
JUTsI IOCJIeAytoliero Bpioopa npodeccun. Bo3morkHa Takke HHTErpaiys OMOJIOTHYECKUX
3HAHUH C COOTBETCTBYIOLIMMH 3HAHUSMU, [TOJTyYEHHBIMU O0YUaIOIIMMHCS TPU U3yUYEHUU
(bU3UKY, XUMUH, reorpadui U MaTEMATUKHU.

CrpykTypa mporpaMMbl 10 OHOJIOTUM OTpa)kaeT CHUCTEMHO-YPOBHEBBI U
HBOJIFOLMOHHBINA MOAXO0/bI K U3y4eHUI0 Onosioruu. CorinacHo UM, U3y4aroTCsl CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEepPHBIE ISl KUBBIX CHUCTEM PAa3HOTO YPOBHS OpPraHHU3alUU,
HBOJIIOLIMY OPTraHUUYECKOTr0 MUpa Ha 3eMile, COXpaHEHHsI OMOJIOTHYECKOT0 pa3HOO0pa3us
aHeTsl. Tak, B 10 kmacce u3y4yaroTcs OCHOBBI MOJIEKYJISIPHOU U KJIETOYHOU OMOJIOTHH,
AMOpPHOJIOTUM U OHOJOTHM Pa3BUTHs, TEHETHUKU U CEJIEKIMH, OUOTEXHOJOTUU MU
CUHTETUYECKON OMOJIOTMH, aKTYalu3HPYIOTCA 3HAHHUS OO0ydarluxcs 1o OOTaHHKE,
300JI0TUU, aHATOMUH, (PU3HOJIOrUHU YesoBeka. B 11 kiacce uzydarorcsi 3BOTIOLIUOHHOE
y4eHHE, OCHOBBI DKOJIOTHH U yUeHHe 0 Ouocdepe.

VYyeonsiii npeamer «buosiorus» npu3BaHa 00€CeUYnTh OCBOCHHE 00YyUaIOIUMUCS
OMOJIOTMUECKUX TEOPUHN M 3aKOHOB, MJIeH, MPUHIIMIIOB U MPAaBWJ, JIEXKAIIUX B OCHOBE

COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa, 3HAHUM O CTPOCHMHH,
MHOT000pa3M W OCOOCHHOCTSX KIIETKH, OpraHW3Ma, TMOMyJsluH, OHOIIeHO3a,
HKOCUCTEMBI, O BBIAAIOIIMXCS HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIIEIOBAHMSIX
B OMOJIOTMM, TPHUKIAAHBIX AacleKkTax OWOJOTrMYecKux 3HaHui. s pa3Butus u
MOJI/IEP’)KaHUs UHTEpeca 00yUJaroIMXCcs K OMOJIOTHH HApsy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuana B COJAEPKAHUHM MPOrpaMMbl MO OMOJOTMU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAHOBJICHHS W Pa3BUTHUS TOW WM MHOM 00yiacTu OMOJIOTHH,
BKJIAZIOM OTEYECTBEHHBIX U 3apyOeXHBIX YU€HBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U IKOJIOTHUECKUX MPOOIIEM.

Hear wusyyenuss yueOHOro mpeamera «buonorus» Ha yriyOon€éHHOM YpOBHE —
OBJIaJICHNE OOYYAIONUMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHu3aIiuu
JKUBBIX CUCTEM PA3HOTO paHra U MpUOOpeTeHWe YMEHUW HCIOJIb30BaTh 3TH 3HAHUS
B (GOpMUPOBAaHMM HMHTEpeca K oOnpenaciaCHHol o0macTu  npodecCHOHAIBHOM
NeSATeTLHOCTH, CBS3aHHOM C OWOJIOTHEH, WU K BBIOOPY Y4eOHOTO 3aBeACHUS IS
MPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuAI.

JlocTikeHue 1enu u3ydeHus: yueOHoro mpeamera «buonorus» Ha yriryOnEéHHOM
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YPOBHE 00€CTICUNBACTCS PEIICHUEM CIEAYIOIINX 3a4a4:

OCBOEHHE O0YYAIOIIMMHKCS CHCTEMbI OMOJOTHYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHYECKHX TCOPHSIX, KOHIIEITIINAX, TUIIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX M IpaBUiax, COCTaBJISOIINX COBPEMEHHYIO
CCTECTBCHHO-HAYYHYI0 KapTHHY MHpPa; O CTPOCHHH, MHOTOOOpa3HH U
0COOCHHOCTSIX OHOJIOTHYECKUX CHCTEM (KJI€TKa, OpraHu3M, HOIYJISINS, BU/I,
ouoreorieHo3, Onocdepa); O BBIIAIOMIUXCS OTKPHITHAX W COBPEMCHHBIX
UCCIIEOBAHUSX B OHOJIOTHH;

O3HAKOMJIEHHE OOYyYaIOUUXCSI C METOJaMH IO3HAHMS >KHUBOH IPUPOIBL:
UCCIICOBATEILCKUMUA METOJaMU OHMOJIOTMYECKUX HayK (MOJICKYJISIPHON H
KJICTOYHONW OHMOJIOTHH, dMOPHUOJOTUH M OHOJOTHU Pa3BUTHS, T'C€HETUKH MU
CeJIEKIIUY, OMOTEXHOJOTMU U CHUHTETUYECKON OMOJIOTMH, I1aJIEOHTOJIOTHH,
DKOJIOTHH); METOJaMH CaMOCTOSTCIBLHOTO IIPOBCACHHMS OHMOJIOTHYCCKUX
UCCJICIOBAHUI B JIa0OopaTopuu M B Ipupoje (HaOIoACHUE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHE OOYYarONIUMUCSA YMCHHSAMH: CaMOCTOSTCILHO HAXOJHUTh,
aHAJIM3UPOBaTh M  HCIOJb30BaTh  OWOJIOTHYECKYI0  HH(GOPMAIIHIO;
IOJIb30BaThCS ~ OHOJIOTMYECKOM  TEPMHUHOJIOTHEH W CHMBOJIMKOW;
yCTaHaBJIMBAaTh CBSA3b MEXKAY pa3BUTHEM OWOJOTMH W COLHAILHO-
SKOHOMHYCCKHUMH M  DKOJIOTHYCCKUMH  MpOOJIeMaMH  YCIIOBEUECTBA;
OLIEHUBATHL IIOCIEACTBUS CBOEH  JEATEILHOCTH II0  OTHOIIEHHUIO K
OKpYKaloIel NpUPOIHON cpeae, COOCTBEHHOMY 3JI0POBBIO M 3J0POBBIO
OKPYIKaIOIIKX JIFOACH; 0OOCHOBBIBAaTh M COOJIIOJIaTh MEPhI MPO(HIIAKTUKH
WH(QEKIIMOHHBIX  3a00JIcBaHUI, TIpaBWJIa TIOBCACHHS B IPUPOJE U
oOecrieueHus  O€30IIACHOCTH  COOCTBEHHOM  JKHU3HENCITEIILHOCTH B
YpE3BbIYAMHBIX CUTYyalUsAX MPHPOJHOTO M TEXHOICHHOTO XapakTepa;
XapaKTEPHU30BaTh COBPEMECHHBIC HAyYHBIC OTKPBITUSAB 001aCTH OHOJIOTHH;

pasBUTHE y  OOYYalOmMUXCS  HMHTEIUICKTyalbHBIX W TBOPYECKHX
CIIOCOOHOCTEHW B MpOIECcCe 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITHSIMHU U
COBPEMEHHBIMH  HWCCJICJIOBAHMSIMH B  OWOJIOTHH, pEIIaeMBIMH €10
npobiemMamMu, METOJ0JIOTUEH OMOJIOTUYECKOTO MCCIIEAOBAHMS, TTPOBEACHUS
OKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN, pEIICHUsS OWOJIOTHYSCKUX 3ajad,
MOJCITMUPOBAHUS OMOJIOTHYECKUX OOBEKTOB M TIPOIIECCOB,;

BOCITUTaHNE Y 00YyYaIONUXCsl IIEHHOCTHOTO OTHOIICHUS K KUBOM PHUPOJIE B
IeJIOM W K OTHEIbHBIM e¢ oOBeKTaM U SBIEHUAM; (popMUpOBaHHE
AKOJIOTHYCCKOM, TeHETUYECKON TPaMOTHOCTH, OOIIECH KyJbTyphl TTOBEACHUS
B IIPUPOJIC; MHTETPAITMMECTECTBCHHO-HAYYHBIX 3HAHUI;

NpHOOpETeHUE  OOYYAIOMMUMHUCS  KOMIICTCHTHOCTH B PAIlMOHAIHLHOM
MIPUPOIOTIOIH30BaHNHN (COOIIOICHHUE TTPABUII TIOBEICHHS B IPUPOJIC, OXPAHBI
BUJIOB, JKOCHUCTEM, Ouoc(epbl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS H
3I0POBBSl  OKpYXKAIOMMX Jojgen  (coOmomeHus Mep NpodUIaKTHKU
3a0oyieBannii, oOecneueHne  O€30MACHOCTH  KU3HEOESATEILHOCTH B
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Ype3BBIYAMHBIX CUTyalUsX HPUPOJHOIO M TEXHOIEHHOIO XapakTepa) Ha
OCHOBE MCIOJIb30BaHUs OMOJIOTMYECKUX 3HAHUN M YMEHUI B MOBCEIHEBHOU
KU3HU;

® CO3/aHHE YCIOBHI JUIsl 0CO3HAHHOTO BEIOOPA 00YyYArOIIMMHUCS
MH/IMBUlyaJIbHOM 00pa30BaTEIbHON TPAEKTOPHH, CIOCOOCTBYIOMIEH
nocjeIyomeMynpo(eccuoHaIbHOMY CaMOOIPEIETICHNI0, B COOTBETCTBUU C
WH/IMBU1yJIbHBIMU UHTEPECAMU U ITOTPEOHOCTAIMU PETUOHA.

Oo0111ee yncio 4acoB, pEKOMEHIOBAaHHBIX JUIS U3YUSHHsI OMOJIOTHH Ha YTIIyOJIEHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 gaca (3 gaca B Hezenro), B 11 kinacce — 102 gaca
(3 gaca B HezeNIO).

OO0s13aTeNbHBIM YCIOBUEM TPU O00ydeHMH OHMONOrMM Ha YTayOJIEHHOM YpOBHE
SBJIIETCSL IpPOBEJIEHUE Ja0OpaTOPHBIX M MHpakThyeckux pador. Takxke ywactue
o0y4aroluxcs B BBIIOJIHEHUHM IPOEKTHBIX M Yy4EOHO-UCCIIENOBATEIbCKUX padoT,
TEMAaTHKa KOTOPBIX OIPEIESACTCS YYUTEIEM Ha OCHOBE HMEIOLIUXCA MaTepHaIIbHO-
TEXHUYECKUX pecypcoB U MECTHBIX IPUPOAHBIX YCIIOBHH.



COJAEP)KAHUE OBYYEHUSI!

10 KJIACC

Tema 1. buoJiorusi Kak Hayka

CoBpeMeHHass OWoJioTHS — KOMIUICKCHAs Hayka. KpaTkas HWCTOpusS pa3BUTHS
ouonoruu. buonornueckue Hayku U U3ydaeMble UMH MpoOieMbl. DyHIaMEHTANIbHBIE,
MPUKJIAJHbIC U TIOMCKOBBIE HAYYHBIE UCCIIECAOBAHUS B OMOJIOTUH.

3HaueHue Ouonoruu B (POPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYyYHOM
kaptuabl Mmupa. [Ipodeccun, cBs3aHHbIe ¢ Owonorueld. 3HaueHHWE OWOJIOTHU
B IPAKTHYECKOW JICSITECIBHOCTH YEJOBEKAa: MEIWIMHE, CEJIbCKOM  XO3SMCTBE,
MPOMBIIIEHHOCTH, OXPAHE IPUPOIBI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, K.b. Jlamapkx, Y. JlapBuH,
VY. Tapsenr, I'. Mennens, B.1. Bepunanckuii, W.II. IlaBmoB, WN.M. Meunukos,
H.N. BaBunos, H.B. TumodeeB-PecoBckuii, k. Yorcon, ®. Kpuk, [I.K. benses.

Tabmuubr U cxembl: «CBsi3b OHOJIOTMM C JpYyruUMu Haykammu», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. ’KuBble ccTeMbI M X M3y4YeHHUE

KuBbie cuctembl Kak mpeaMmeT u3ydeHus: Ouonoruud. CBOWCTBA KUBBIX CUCTEM:
€OUHCTBO XUMHUYECKOIO COCTaBa, JHMCKPETHOCTh M LEIOCTHOCTh, CJIOXHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aLIMS, CAMOBOCIIPOU3BEACHNUE,
pa3apaXxuMoOCThb, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHu3alUMy >KUBBIX CHUCTEM: MOJICKYJAPHBIN, KJICTOYHBIM, TKAHEBBIN,
OpraHU3MEHHbIN, TOMYJSAUUOHHO-BUAOBOM, 3KOCHUCTEMHBIN (OMOreOleHOTUYECKUN),
ounochepnsprit. [Iporeccsl, MPOUCXOAAIINE B KUBBIX cuUcTeMaxX. OCHOBHBIE MPU3HAKU
*uBoro. JKu3Hb kak ¢opma cyriecTBOBaHUs MaTtepuu. Hayku, u3ydaromue >KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpPTaHU3AIMH.

N3yuenue »xuBBIX cucteM. MeTtonbl Ouosorudecko Hayku. Habmronenue,
M3MEpPEHHUE, SKCIIEPUMEHT, CHUCTEMaTu3anusd, MertaaHanu3. [loHsaTtwe o 3aBUCHUMON U
HE3aBUCUMOM nepeMeHHoM. [lmanupoBanue skcnepuMeHTta. [locTaHOBKa M mpoBepka
runote3. Hyneas rumore3a. I[loHsTue BBIOOPKM M €€ TOCTOBEPHOCTH. Pazbpoc
B Ouonornueckux aaHHbIX. OIlIEHKAa JOCTOBEPHOCTH TOJYYEHHBIX PpE3yJIbTaTOB.
[IprurHBI HCKAXKEHUS PE3YIBTATOB KCIEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HWY», «BUOJOTUUECKUE CUCTEMBI»,
«CBoOMCTBa XKUBOW MATEPUN», « YPOBHU OPTraHU3ALMH >KUBOM NPUPOIB», «CTpOCHHE
JKUBOTHOM KJIETKW», «TKaHM JKUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreorneHos», «buochepay, «MeTonbl H3ydeHUs! )KUBOU TTPUPOIBD».

! Conmeprkanue mporpamMMbl, BHIIEIEHHOE KYPCUGOM, HE BXOJUT B IIPOBEPKY TOCYIAPCTBEHHOM UTOroBoii arrecranuu ([AA).

8



OOGopynoBanue: 1abopaTopHOE 00OPYIOBAHKE JJIsI POBEACHUS HAOIOICHHM,
U3MEPEHUN, JKCIIEPUMEHTOB.

[IpakTuyeckas paborta

«Mcnonp30Badme pa3TMIHBIX METOIOB TIPH U3YUYCHUU KUBBIX CHCTEM.

Tema 3. buoJiorust KjieTku

Knerka — cTpykTypHO-QYHKIMOHAIbHAS €AUHUIA >KUBOTO. VCTOpUS OTKpBITHS
kietku. Pabotel P. I'yka, A. Jlebenryka. Knerounas teopus (T. [lIBann, M. IllneiiaeH,
P. BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOMN KJIETOUYHON TEOPHH.

MeToabl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTUU: MUKPOCKOIHUSA, XpoMaTorpadus,
anekTpodopes, METol MEYEHBIX aToOMOB, AuddepeHnnanbHoe HeHTPUPyrupoBaHUe,
KyJbTUBUPOBAHUE KJIETOK. M3yueHnue @Hukcupo8aHHblX Kiemok. DIEKTpOHHas
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlInennen, P. Bupxos, K.M. bap.

Tabmuiplt 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIM MHUKPOCKOI,
«HcTopus pa3BUTHS METOI0B MUKPOCKOITAW.

OOopy/oBaHKe: CBETOBOM  MHUKPOCKON, MHUKPOMpENapaThl  PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

[IpakTryeckas paborta

«3yueHre MEeTOI0B KJIETOUHOM OnoJioruu (XxpoMmarorpadus, snekTpodopes,
muddepennuansaoe neHTpudyruponanue, [1LIP)».

Tema 4. Xumnuyeckasi OpraHu3anust KJIeTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMUKPOJIEMEHThI. Boia u eé
pOJIb Kak pacTBOPUTEIN, pEareHra, yd4YacTHE B CTPYKTYpUPOBAaHUM  KIIETKH,
TeIUIoperyisaunu. MuHepasabHble BEleCTBa KJIETKH, UX Ouosiornyeckas poiib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKW. buonormdeckue nosmMepbl.  benkwu.
AMMHOKHUCIOTHBIM cocTtaB OenkoB. CTpyKTypsl OenkoBoil Mmosekynbl. [lepBuunas
CTpYKTypa Oenka, NenTHIHas CBA3b. BTOpHUuHas, TpeTuyHasi, 4eTBepTUYHASI CTPYKTYPBHI.
Jenatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QyHKIuu
oenkoB. Ilpuonul.

VYrieBoapl. MoHOcaxapupl, JUcCaxapupl, OJMIOCaXxapuipl W IOJHCAXAPUIBL.
OOmumii T1aH CTPOeHUS M (PU3UKO-XUMUYECKHUE CBOMCTBA yIJieBOJI0B. buomornueckue
(GYHKIIH yTIIEBO/IOB.

Jlumuasl. T'mapodunsHO-TUapOPOOHBIE CcBoMcTBAa. Kriaccudukanus JUNUAOB.
Tpurnunepuabl, GochoIUNuIbl, BOCKU, CTEPOUIbl. buonornueckue GyHKIUH JUATTHAIOB.
OOmue cBolcTBa OHOJOTMYECKUX MEMOpaH — TEKydecTb, CHOCOOHOCTh K
CaM03aMbIKaHUIO, OTYIPOHUIIAEMOCTb.

Hyxkneunoseie xucnorel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunsl. [Tpuniun kommnementapHoctu. [Ipasuno Yapradgda. Crpykrypa JHK —



NBOWHAs criupaib. MectoHaxoxaeHue u ouonornueckue Gynkunu JIHK. Bunsr PHK.
Oyukuuu PHK B knetke.

Ctpoenue moisiekyasl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornyeckue @ynkiuu AT®. BoccTaHOBIEHHBbIE MMEPEHOCUUKH, HX (QYHKIUU
B KJeTke. /[pyeue uykaeosuompugpocpamor (HT®). CexpernupoBanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHast Ouoyiorus: OHMOXMMHUYECKHEe U OMODHU3WYECKHE WCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOIIeKYy1. Moodenuposanue cmpykmypsi u
dyukyull 6uomonexynr u ux xKomniexcos. Komnvromephwviii Oouzaiin u opeanuueckuil
cunmes OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JlemoHcTpanuu

IToptpetsl: JI. ITonunr, k. YorcoHn, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammel: «PacripefieieHue XUMHUYECKUX AJIEMEHTOB B HEKHBOU MPUPOIEY,
«Pacripenenenne XMuMUYECKUX AJIEMEHTOB B KUBOW MTPUPOJIEN.

Tabmuubr u cxembl: «llepuoguueckass Tabnuia XUMHUYECKHX JIIEMEHTOBY,
«CtpoeHue MoOIIEeKynbl BOAbD», «BelectBa B cocTraBe oOpraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJEKyNb», «CTpoeHHuE MOJIEKYJ
yIIIeBOI0B», «CTpOCHHE MOJEKYJ JUNUI0BY», «HykienHoBble KUCIOThDY, «CTpoeHue
MOIEKyJIbl ATD».

OO0opynoBaHKE: XUMUYECKASI TOCY1a U 000pYAOBaHHUE.

JlabopatopHas pabota «OOHapykeHHe OEJTKOB ¢ TOMOIIBIO KAYeCTBEHHBIX
pEaKLIUIN.

JlaGoparopHas padota  «MccienoBanue HyKJIEHMHOBBIX KUCIIOT, BBICICHHBIXU3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CtpoeHue U PyHKIHHU KICTKHU

Tumnbl  KJIETOK: dyKapuoThueckas U  MNpokapuotuueckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHue mpokapuoTHUYeCKOW KieTku. KierouHas creHka OakTepuil W apXxeil.
Oco0OeHHOCTH CTpOeHUsl TeTepoTPO(HON U ABTOTPOPHON MPOKAPUOTUYECKHUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE HYKAPUOTHYECKOW KIeTKU. [lmazmarudeckas
MeMOpaHa (masmaniemma). CTpykTypa IUia3MaTHdecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbIA (Auddy3us, obOierdyéHHas
muddy3ust), aKTHUBHBIM (MEPBUYHBIA W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIIOPT).
[Tomymponnmaemocts MemMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHAOIUTO3:
MUHOUUTO3, (aronuro3. IOk3o1uTto3. Kierounas crtenka. Ctpykrypa u  (yHKIUU
KJIETOYHOW CTEHKH PACTEHUH, TPUOOB.

[uronna3sma. [luto3zone. Ilutockener. JIBukeHwe wnMToria3mMbel. OpraHouibl
kietkn. OgHoOMeMOpaHHbIE OpPraHOWJbl KIETKHU: 3HAorazMaruyeckas cetb (OI1C),
anmapat ['oabIKu, JTU30COMBI, UX CTpoeHHe U (YHKIUU. B3auMocBs3b
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OJTHOMEMOpPAHHBIX OpPraHoOWAOB KiIETKUM. CTpOoeHHE TPaHyJSIPHOTO PETUKYIyMa.
Mexanusm wnanpasnenusi 6eakos 6 IIIC. CuHte3 pacTBOpuUMBbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['nmankuii (arpaHyisipHbIA) SHAOIIA3MATHUYECKUN PETUKYIIYM.
CekperopHast (ynkiusi anmnapatra [onbmxu. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxos ¢ annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturensHbix kiietok. Kiierounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUIbI KJIETKU: MUTOXOHAPUU, TUTACTUIIBL. [Ipoucxodcoenue
mumoxoHopuit u naacmuod. Cumbuoeenes (K.C. Mepesckosckuu, JI. Mapeynuc).
Crpoennie 1 GyHKIUA MUTOXOHJIpUHM U tuiacTui. [lepBuuHble, BTOpUYHBIE U CIIOKHbBIC
miacTuAbl  (POTOCHMHTE3UPYIOMIMX  DYKApUOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIINX PACTECHUU.

HememOpanubie opranouasl kietku CrpoeHwe W (QYHKIUU HEeMEeMOpaHHBIX
OpraHouJIoB KieTku. Pudocomsl. [lpomescymounvie gunamenmol. MUKpo(UIaMEHTHI.
Axmunosvie mukpoguramenmsi. MBIIIEUHbIE KIETKU. AKmMuHO8ble KOMNOHEHMbl
Hembluleunvlx kiemok. Mukpotpyoouku. Knetounsiii neHtp. CTpoeHHE U JBHKEHUE
KIYTUKOB M  pecHMYeK. MukporpyOouku unuroriasmel. Llentpuons. benku,
accoyuupo8anHuvle ¢ MUKpoguiamenmamu u Mukpompyoouxamu. Momopmsie 6eaxu.

Anpo. O6Gomouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKH, MX CTPOCHHUE U
¢byHkuuu. AnepHelil 0enkoBbid MaTpuKe. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM
B UHTep(ha3zHOM siipe. Dyxpomamun u cemepoxpomamun. belkn XxpomaTuHa — TUCTOHBI.
Jlunamuka sa0eproti 060104KU 8 Mumo3se. HA0epHbviii mpaHcnopm.

Knerounble BkmtoueHusi. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JSYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabnuibr 1 cxembl: «CTpOCHHUE dyKapUOTHUECKOM KIeTKN», « CTpoeHHE JKUBOTHON
KIIETKN», «CTpOEHHE pACTUTENBHON KIETKW», « CTpPOCHHE MUTOXOHAPUW», «SAapo»,
«CTpoeHune npoKapuOTHIECKON KIIETKI.

O60opy10BaHKE: CBETOBOM MUKPOCKOI, MUKPOTIpENapaThl pacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPEapaThl OaKTepUaTbHbBIX KIETOK.

JlaGoparopHas padoTa «3yueHue cTpoeHus KIETOK pa3IndHbIX OPraHU3MOBY.

[Ipaktuyeckas pabota «M3ydyeHne CBOMCTB KJIIETOYHOW MEMOPaHbD».

JlaGopaTopHas pabota «VccienoBanue miazMon3a 1 Aeraa3Mon3an

PACTHUTCIILHBIX KICTKAX.
[IpakTuueckas pa60Ta «I/IsyquI/Ie JABHIKCHHUA NUTOINIA3MbI B paCTUTCIIbHBIX
KIJIICTKax».

Tema 6. O0OMeH BenlecTB U MPeBpPallleHUE JHEPTUH B KJIeTKe

AccUMUISIIIMS ¥ TUCCUMWISIIIASL — J[B€ CTOPOHBI MeTabonm3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPOGHBIH U TeTepoTpodHBIA. YdyacTue KHUCIOpoJa B OOMEHHBIX
npolieccax. JHepreTuueckoe odecrieueHue kietku: npespaiieHne AT B oOMeHHBIX
npoueccax. GepMEHTATUBHBIN XapaKTep peakuuid KIETOYHOro MeTaboIu3Ma.
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depMeHThl, UX CTPOEHHE, CBOMCTBA M MeXxaHu3M aeictBua. Kopepmentsl. OTnnyus
GbepMEHTOB OT HEOpPraHMYECKUX KaTalu3aTopoB. beiku-akTuBaTOphl U OENKH-
UHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKIUNA OT pPa3IUYHbIX
(haKTOpOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEUIECTB B KileTKe. DOTOCUHTE3. AHOKCUEHHbILL
U oxcueeHHwl pomocunmes y bakmepuii. Ceemocobuparowjue nuemermsl U NUSMeHmbl
peakyuonno2o yewmpa. Ponb XjoporuiactoB B mpoiiecce ¢otocuHTe3a. CBeTroBas u
TeMHoBas ¢aspl. Pomoovixanue, Cz., Cy. u CAM-munvt hpomocunmesa. IIpolyKTUBHOCTD
dboTtocunte3a. BiusHue paznuuHbIX (PAKTOpPOB Ha CKOPOCTh (DOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGULIUPYIOIIUE
OakTepuu, >Kele300aKTepuu, CepoOAKTEPHUH, BOJOPOJHbIE OakTepuu. 3HAUYCHUE
XEMOCHUHTE3A.

AHa’poOHble opraHu3mbl. Buasl Opokenus. [IpomykTel OpoxkeHus H UX
UCIIOJIb30BAHUE  YETIOBEKOM.  AHa’pOOHBIE  MHUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTHH M BO30YUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpPreTuyeckoro oomeHa. IloAroToBUTETHHBIM
aTan. [ ImKonn3 — 6ECKUCIOPOJHOE PACUIEIUIEHHE TITHOKO3bI.

buonornyeckoe OKUCIEHME, WM KIETOYHOE JbIXaHHE. Poib MHUTOXOHApHIA
B mpolieccax Ouosiorundeckoro okuciienus. [{uxamyeckue peakiuu. OKUCTUTETBHOE
dbochopunupoBanue. Duepeus membpannoz2o cpadueuma npomonos. Cumumez ATD:
paboma npomonnot AT®-cunmaszwel. [IpeumyiecTBa adpoOHOro MyTH 0OMEHa BEIIECTB
nepea aHa’dpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanuu

[Toptpetst: k. [Ipuctiu, K.A. Tumupszes, C. H. Bunorpanckmii,B. A.
Onrensrapar, [1. Mutuemn, I'.A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3», «DHEepreTuyeckuit oomen», «buocunTes
oenkay», «CtpoeHue hepMeHTa», « XEMOCHUHTERY.

OOopyzoBaHKEe: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJi MPUTOTOBICHUS
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGoparopHas pabGora «M3ydyeHHe KaTaIMTHYECKOH aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTanaasbl)».

JlabGoparopHas paboTta «M3yduenue pepMeHTaTUBHOTO paclIeIICHUs MEPOKCUaIa
BOJIOPOJIa B PACTUTENIbHBIX M )KUBOTHBIX KJIETKAX.

JlabopaTopHas pabora «CpaBHEHUE MPOIIECCOB (POTOCHHTE3A M XEMOCHUHTE3aY.

JlaboparopHas padota «CpaBHEHHE IPOLIECCOB OPOKEHUS U JIBIXaHUSD».

Tema 7. Haciiencrsennasi vHpopManus u peajau3anus €€ B KJIeTKe

Peakiun wmartpuuyHoro cuHre3a. I[IpyHUMN KOMIUIEMEHTApPHOCTA B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanmsarus HaciencTBeHHoOW nuH(popMmaimu. ['eHeTuueckuii Ko,
ero corcTtBa. Tpanckpunuus — Mmatpuunbid cuHTe3 PHK. [IpuHumune! tpanckpunmuu:
KOMILIEMEHTAPHOCT, AHTUIAPAJUIEIBbHOCTD, ACUMMETPHUYHOCT. CospesaHue
mampuunwvix PHK 6 syxapuomuueckou knemrxe. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTtHeix PHK B OuocuHTe3e Oenka.
VYcnoBust 6uocunresa 6enka. KonupoBanue aMuHOKUCIOT. Poss pubocom B OnocuHTE3€
Oenka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enos. OpraHuszanus TreHoMa
y TMPOKAPUOT U JYKApHOT. Perymnsiuus akTUBHOCTH TE€HOB y MpokapuoT. ['mmortesa
onepona (®. XKako0, XK. MaHno). Monexkyrapuvlie mexanuzmvl 3KCHpecCuu 2eHO8
vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi 2enos. Perynsiusi 0OMEHHBIX
npoiieccoB B KiieTke. Kietounslit romeoctas.

Bupycel — HekneTouHble (OpMBbI KU3HU W OOJMratHele mapasuThl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenHvill yuxi
JHK-cooeporcawux eupycos, PHK-codepaicawux supycos, bakmepuogpacos. Obpammasi
MPAHCKpUnyusi, pesepmasa, uHmezpasd.

Bupycubie 3a0oneBaHusi uyenoBeka, >KMBOTHBIX, pactenuit. CIINI, COVID-19,
COIMAJTbHBIE U MEAUIIMHCKHE TTPOOIIEMBI.

buoungpopmamura: ummeepayus u awanuz Ooavuwux maccueos («bigdatar)
CMPYKMYPHBIX Ouo02udeckux oauHvlx. Hanomexuonoeuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHCTpanuu

IToptpetsl: H.K. Konbios, /I.11. BaHOBCKUIA.

Tabmumel 1 cxeMbl:_ «buocunTe3 Oenka», «l'eHeTnueckuid Kom», «BupychD»,
«bakrepuodaru.

[Ipaktuueckas padora «Co3ianue MOJIEI BUPYCay.

Tema 8. ’KuzHeHHbIN UK KJIETKH

Knerounsrit nuki, ero nepuojsl u peryssnusa. Muatepdasza u mutosz. OcoGeHHOCTH
IpOLIECCOB, TMpoTeKarmux B HHTepdaze. I[loAroToBka KIETKM K JICJICHUIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKUH W TMOCTCUHTETUYECKUI
(MpeMHUTOTUYECKUI) IEPUOIbI HHTEP(DA3BIL.

Marpuunbii  cunte3 [JHK — penmmkaums. Ilpuanuner permmmkanun  JIHK:
KOMIUIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJUIEIBHOCTh. MEXaHU3M
permukaiuun  JIHK. Xpomocomel. Crpoenne xpomocom. Termomepsl M Ternomepasa.
XpOMOCOMHBII HAOOp KJIETKM — KapHOTUIM. JMIUTOMAHBIA W TarslIOMAHBIA HAOOpPHI
xpoMmocoM. ['omonornyneie XxpoMocomsl. [10510BBIE XPOMOCOMBEI.

Jlenenue knetku —Muto3. CTainu MUTO3a U TPOUCXOIALINE B HUX IPOLECCHI. THIIBI
MuTO3a. Kapnoknnes u TUTOKMUHE3. bHoIornyeckoe 3HaueHUe MUTO3a.

Perysnsiuusa MUTOTHUECKOTO ITMKIIA KiIeTKHU. [IporpamMmmupyemast kietouHasi TuOesns —
anonTo3.

Knerounoe sapo, XpoMOCOMBI, (YHKIMOHAlIbHAsE TE€HOMHKA. MexaHuzmol
npoaugepayuu, oughghepenyuposxu, cmapenus u eudenu kiemox. «L{ugpposas knemra» —
ouounpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JleMoHcTpanuu

TaGmuier ucxembl: « KU3HSHHBIM UK KIETKN», « MUTO3»,«CTpoeHHe
xpomocomy, «Perukarusa JJTHK».
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OO6opyi0BaHME: CBETOBOM MHUKPOCKOI, MUKponpenapaTsl: « MUTO3 B KJIeTKax
KOpELIKa JIyKay.

JlaGopartopHas paboTa «V3ydeHue XxpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTax.

JlabopaTtopHas pabora «HaOmroneHue MuTo3a B KIETKaX KOHYMKA KOpEHIKa JyKa
(Ha rOTOBBIX MUKpOIIpENapaTax).

Tema 9. Ctpoenne n pyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpazue opraHuzMoB. OJHOKJIETOYHBIE, KOJOHHAJIbHBIC,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OPTraHH3MOB.
bakrepun, apxeu, OAHOKIETOYHBbIE TPUOBI, OIJHOKJIETOYHBIE BOJOPOCIHU, IPYrUe
IPOTUCTHI. KONIOHHAJIbHBIE OPTAHU3MBL.

B3anmocCBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. OpraHusMm Kak eInHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHasi, NMOKPOBHAf,
NPOBOJALIASL, OCHOBHAas, MexaHuyeckad. (OCOOEHHOCTH CTpPOEHMs, QYHKUUH U
PACITOJNIOKEHMS TKAHEN B OPTaHaX PACTCHUM.

TkaHM KUBOTHBIX M YEJIOBEKA. THWIBI JKUBOTHBIX TKAaHEW: JSIHUTENIHANbHASA,
COCUHUTENbHAs, MbIlIeYHas, HepBHas. (OcoOEHHOCTH CTpoeHUs, (QyHKUUHA U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHple M reHEepaTUBHBIE OpraHbl pacTeHnid. Opranbl U CUCTEMBI
OpPraHOB XMBOTHBIX U 4€JIOBEKA. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opraau3zMoB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX XMBOTHBIX. HapykHbIil M BHyTpeHHUH ckeneT. CTPOEHHE M THUIIBI
COCIMHEHUS KOCTEN.

JIBU>KEHHE OpraHu3MOB. J[BHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BH’KEHNE MHOTOKJIECTOYHBIX PACTEHUI: TPOIIM3MbI U HACTHUH.
JIBr>KeHnEe MHOTOKIJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MbIlIeyHas cucrema. Peduekc.
CkeneTHbIe MBILIIBI U UX padoTa.

IIutanue opranm3mos. [loriomenue BOABI, YIVIEKMCIOTO ra3a U MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMM. [IuTaHne >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKIETOYHOE
nuuieBapeHue. [Inranne mo3BOHOYHBIX )KUBOTHBIX. OTAEIBI MUIEBAPUTEIBLHOTO TPAKTA.
[InmeBapuTenbHble xenespl. [IumeBapuTenpHas cucTeMa 4eaoBeKa.

Jpixanue opranu3MoB. Jprxanue pactenuit. [[pixanue sxuBoTHBIX. [{udy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe npixanue. [[pixarenbHas noBepxHOCTb. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[bIXaHHE MMO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. JBOJIOIMOHHOE
YCIOKHEHUE CTPOCHHUs JETKUX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeilbHas cHUCTEMaA
4yesnoBeka. MexaHu3M BEHTWISLUMU JIETKUX y NTUL U MIJEKONHTAromuX. Perynsuus
nbixaHus. /{pixaTenbHbie 00bEMBI.

TpaHCOpT BEWIECTB y OPTaHU3MOB. TPaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcnopT
BEILIECTB Yy >XKMBOTHBIX. KpoBeHOoCHast cucrtema m €€ opranbl. KpoBeHocHas cucrema
ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
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KpOBOOOpAIIeHHs. DBOJIIOIMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y oprann3MoB. BeiaeneHue y pacteHuid. BbiieneHue y >KHMBOTHBIX.
CoxpaturensHble Bakyonu. Opranbl BbiaeneHus. OuibTparus, cekpenus U oopaTHoe
BCAChIBaHHE KaK MEXaHHW3Mbl pPabOTHl OpraHoB BbieNeHUs. CBs3b MOJOCTH Teja
C KPOBEHOCHOM W BBIICIUTEIBHON CHCTEMAMU. BBIIEICHNE Y TO3BOHOYHBIX KUBOTHBIX
u uesnoBeka. [louku. Ctpoenue u QpyHkMoHUpoBaHue HePpoHa. OOpa3oBaHUE MOYH Y
YeJoBeKa.

3amura y Opranu3MoB. 3aliiuTa y OJHOKIETOUYHBIX OpraHu3MoB. Cropel OaKTepHii
Y LHUCThl NMPOCTEUIIMX. 3allliTa Y MHOTOKIETOUYHbIX pacteHui. Kyrtukyna. Cpencrsa
[MaCCUBHON U XUMHYECKOU 3aIUThl. OUTOHIIUIEI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIC. 3aluTa
opranuszma ot 0oze3Held. IMmyHHas cucreMa 4denoBeka. KieTouHblil U TyMOpaJIbHBIN
UMMYHUTET. BpoXa€HHbI 1 npuoOpeTéHHbI cnenupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-ceNieKTuBHOro ummyHutera (I1. Opnux, ®.M. bepuer, C. Toneragna).
BocnanutenbHbie OTBETHI OpraHu3MoB. Pojib BpOXKIEHHOIO UMMYHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumocTh M perynsinus y Opranu3mMoB. Pa3apakuMocTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxxnuMocTs U perynsuus y pacteHuid. POCToBbIE BemiecTBa
Y X 3HAYCHHE.

HepBHas cuctema u pediekTopHasi peryJisius y >kuBoTHbIX. HepBHast cuctema u eé
OTZEJBl. DBOJIOUMOHHOE YCIIOKHEHHE CTPOCHHUS HEPBHOM CHCTEMBI y IKHUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekTopHas ayra.
be3ycrioBHbIE U YCITOBHBIE PEQIICKCHI.

['ymopanbHas peryasauus U SHIOKPUHHAS CUCTEMa )KMBOTHBIX U YesioBeKa. JKemnessl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlericTBHEe TOPMOHOB. B3anMOCB3b HEPBHOU U
SHJOKPUHHOM cucTeM. | unoranamo-runoduszapHas cuctema.

JleMoHcTpanuu

[Toptper: U.I1. I1aBnos.

Tabmuubr u  cxembl: «OJTHOKJIETOYHBIE BOAOPOCHW», «MHOTOKIETOUHbIE
BOoJIOpoCiny, «bakrepun», «lIpocreimmuey, «Opransl IBETKOBBIX pacTeHUN, « CHCTEMBI
OpraHoOB TO3BOHOYHBIX >XUBOTHBIX», «BHYTpeHHee CTpoeHHe HaceKoMbIx», «TkaHu
pactennit», «KopHeBble cuctemol», «Ctpoenue crebns», «CTpoeHUE JIUCTOBOM
IJTACTUHKWY, « TKaHM AKUBOTHBIX», « CKelleT uenoBekay, «[IumeBapurenpHas cucteMa,
«KpoBeHocHas cucrema», «/lpixarenpHas cucremay», «HepBHas cucreman, «Koxay,
«Mpblimeynass cucreMa», «BblmenurenbHas cucTeMa», «OHIOKPUHHAs CHCTEMAa,
«Ctpoenne Mblb», «MmMmyHuter», «KumednonosioctHeie», «Cxema NUTaHUS
pactenunit», « KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», « CTPOCHHE THAPHI»,
«CtpoeHue mianapun», « BHyTpeHHee CTpOCHHE JOKI€BOT0 uepBs», «HepBHas cucrema
peiO», «HepBHas cucrema narymku», «HepBHas cucremMa NPECMBIKAIOIIUXCS,
«Hepsnas cucrema ntuny, «HepBHasg cucrema muekonuraromuxy», «HepBHas cucrema
yesoBekay, «Peduexcy.
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OOopy/ioBaHKE: CBETOBOW MHKPOCKOI, MHUKPOMpENnapaTbl  OAHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMA HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUM, repbapuu pacTeHU pa3HBIX
OTZIEJIOB, BJIAXKHBIC IIpENapaThl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIIUH
0ECIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelOBeKa, O0OpyJOBaHWE HJisi JEMOHCTpAaIUU
MOYBEHHOT'O M BO3YIIHOTO MUTAHUS PACTCHUH, pacIlleIIeHUsl Kpaxmalia U OeJIKOB MO/
nercTBUeM (PEpPMEHTOB, OOOpYJAOBAHHME HJIsi JEMOHCTPAIMHM OIBITOB IO H3MEPEHUIO
YKU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX JBUKEHUM, MOAEIHN TOJOBHOTO
MO3ra pa3JInYHbIX JKUBOTHBIX.

JlaGoparopHas padota «3yueHre TkaHel pacTEHUI.

JlabopaTopHas pabota «M3yueHue TkaHen KUBOTHBIX).

JlabopaTopHas pabora «/3ydeHne opraHoB IIBETKOBOTO PACTEHUSD.

Tema 10. PasMHOKeHHMe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHSI OPraHU3MOB: OeCroIoe (BKIK0Yasi BEFETaTUBHOE) U MOJIOBOE.
Bunpr Oecrnojoro  pa3MHOXKEHHs: IOYKOBAHWE, CHOPYJSLUSA, (parMeHTaius,
KJIOHUPOBAHHUE.

ITonoBoe pazmHoxkeHue. [lonoBeie kieTku, wim ramersl. Menos. Ctagun Menosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. brnonorndeckuii CMbICT MeH03a H
ITOJIOBOTO mpouecca. Meno3 u ero MecTo B J)KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasutue. ['ameroreHe3 y KMBOTHBIX. llonoBbIe kemnes3bl.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. Crnepmarorene3 m oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHEe W AMOPHOHAJIBHOE  pa3BUTHUE  KUBOTHBIX.  CHocoObl
OIUIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPHOJIOTHS — HayKao
pPa3BUTHH OpPraHU3MOB. Mopgocenes — 00Ha U3 21asHbIX NpoOIeM 3IMOPUOIOSUML.
Konyenyusa mopghocenos u mooenu mopgozenesa. Cranum 3MOpHOreHe3a >KUBOTHBIX
(ma npumepe narymku). Jpobnenue. Tumbl apoOnenus. /Jemepmunuposanuvoe u
Hedepmunuposarnnoe opooaenue. bracmyna, munol 61acmyn. OCOOEHHOCTH NPOOICHUS
MJIEKOIUTAIONIMX. 3apO/IbIIIEBbIC TUCTKU (TacTPyJIsLM). 3aKjIaKa OpraHoB U TKaHeH u3
3apOJBILIEBBIX JIMCTKOB. B3anMHOE BIMsSHHME YacTell pPa3BUBAIOLIEIOCS 3apOJIblIla
(oMOpHOHaNbHAs MHIAYKIMS). 3akjiajka IUIaHa CTPOEHHUS >KMBOTHOTO KakK pe3ysbTar
UEpapXUYECKUX B3aUMOJICHCTBUI TeHOB. BiusHue Ha >MOpHUOHANIBHOE pa3BHUTHE
pa3anuHbIX (AaKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u paszutue x)uBoTHbIX. [locTamOpuonanbubiii epuos. [Ipsimoe u Henpsmoe
pa3Butue. Pa3Bute ¢ MmetaMoppo30M y 6ECIIO3BOHOUHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaYe€HUWE NPSAMOTO M HENPSIMOrO Pa3BUTHA, UX PACIPOCTPAHECHHE B
npupoze. Thrbl pocta )KUBOTHBIX. PaKTOPBI PETYJISLMU POCTA KUBOTHBIX M YEJIOBEKA.
Craauu nocTAMOPHOHATBHOTO PAa3BUTHS Y )KUBOTHBIX U YesioBeka. [lepnoibl oHTOreHe3a
yenoBeka. CTapeHHne U CMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

Pa3mHoxenue u pazsutue pacrenuil. ['amerodur u cnopoput. Meiio3 B JKU3HEHHOM
nukie pacrenuit. O0pa3zoBaHue crop B mpoiiecce meiosa. ['lameroreHes y pacTeHUi.
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Omnog0TBOPEHHUE W PA3BUTHE PACTUTENIBHBIX OPraHU3MOB. [[BOMHOE OMIOJOTBOPEHUE
y LBETKOBBIX pacTeHuil. OOpa3oBaHUEe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIAIMNA OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCcTpanuu

[Toptpetsi: C.I'. HaBamun, X. [lInemas.

Tabmuiet u  cxembl: «BerertatuBHOe pa3MHOXkeHUE», «Tumel Oecnoyioro
Pa3sMHOXEHUD», «Pa3zMHOXKEHNE XTTaMUIOMOHA b1, «Pa3MHOKEHUE IBIIICHBDY,
«Pa3zmHOXkeHue ruape», «Menos», «Xpomocomsly, «l['amerorenes», «CrtpoeHue
SUILIEKIIETKH U criepMaTo3ounia», « OCHOBHBIE CTaIuu OHTOreHe3ay, «IIpsimoe u Henmpsimoe
pa3Butue», «Pa3BuTne Manckoro xyka», «Passurue capanum», «PazButue nsarymkmn»,

«/IBOIHOE OMJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHU», « CTpOeHUE CEMSIH OJHOA0IbHBIX
Y JIBYJIOJIbHBIX PaCTeHUIN», «KU3HEHHBIN UK MOPCKOM KaImyCThD», « KM3HEHHBIN LUK
MXxa», « KU3HEHHBIN LMKJI TANIOPOTHUKAY, «  KM3HEHHBIN IUKJI COCHBDY.

OO6opynoBaHKE: CBETOBOM MHMKPOCKOI, MHKpOMpenaparsl SHIEKICTOK U
CIIEpMATO30UI0B, MOAENb «L{MKIT pa3BUTHS JATYIIKI.

JlabopaTopHas pabora «J3ydyeHwe CTpPOEHHsSI NOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax».

[IpakTnyeckas pabotra «BbisBIeHHE TPU3HAKOB  CXOJCTBA  3apojbllIeH

ITIO3BOHOYHBIX KUBOTHBIX).
Ha6opaTopHa51 pa60Ta «CTpOGHHC OpraHoB pa3MHOKCHH: BbICIINX paCTeHHﬁ)).

Tema 11. I'eHeTHKAa — HAYKa 0 HACJIEACTBEHHOCTH W U3MEHYMBOCTH OPTaHU3MOB

Hcropusi cTaHOBIEHUS W pa3BUTUS TEHETHKHU Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poiab 0TeueCTBEHHBIX YUEHBIX B pa3BUTUU F€HETUKU. PaboThI
H.K. Konenoa, H.M. Basunosa, A.H. benosepckoro, I'.J[. Kapneuenko, HO.A.
dunumuenko, H.B. Tumodeera-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS WU CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI,
aJieNIbHbIEC T€HbI, aJIbTEPHATUBHBIE TPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HI0Ta, TeTePO3UroTa, YUCTasi JUHUS, THOpUIbI, TeHOTun, (peHorur. OCHOBHbBIC
METOJbl ~ TEHETUKW:  THOPHUIOJOTMYECKUU,  IUTOJOTUYECKUH,  MOJICKYJISIPHO-
F€HETUYECKU .

JeMoHCTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H.K. Konbsios, H.. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, }0.A. ®ummnuenko, H.B. Tumodeen-Pecopckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabGoparopHas paboTta «/[po3oduia Kak 00BEKT FreHeTUUECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckperniuBanue. [lepBolii 3akon Menmenss — 3aK0H eIMHO00pa3us
ruOpu0B TIepBOTO MoKojeHus. [IpaBuno momunupoBanus. Bropoit 3akon Menmens —
3aKOH pacHIeTUICHHWs] MPU3HAKOB. [luTomornmueckue OCHOBBI  MOHOTHOPHIHOTO
CKpelIMBaHus. [ 'Mnore3a 4ucTOThl raMer.
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AHanmsupytomee ckpemmBaHue. [[poMexyTouHbIA XapaKkTep HacleJOBaHMS.
Pacuierienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpenuBanue. Tpetuidl 3akoH MeHnenss — 3aKOH HE3aBHCHMOIO
HaclieJOBaHUs Mpu3HakoB. [{uTomoruueckre OCHOBBI AUTHOPUTHOTO CKPEIIIMBAHUS.

CuersieHHoe HacnenoBaHue mpu3HakoB. Pabotrel T. Moprana. CuenseHHoe
HACJIEJOBAaHUE TE€HOB, HAPYIICHUE CLEIUICHHUS MEXIy I'eHaMu. XPOMOCOMHAas TEOpUs
HAaCJIEICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHHU3M OIpEIeTeHUs ToJia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TIe€TepOraMeTHbld I0J. ['eHeTmueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE IEMCTBUE TEHA.
MHOXk€CTBEHHBIN AJUJICIIA3M. Bzaumopericteue HEaJUIEJIbHBIX TEHOB.
KommiementapHocts. Dnuctas. [lonmumepus.

I'eHeTHUECKUI KOHTPOJIb PA3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOIOTUYECKUX TPOIECCOB, MOBEJACHUS W KOTHUTHUBHBIX (GyHKUUN. ['eHeTnyeckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUSL «XO3UH — Mapa3suT» U

«XO035IMH — MHKpPOOMOM». ['@HETHMYEeCKHE acCIEeKThl KOHTPOJS W H3MEHEHUS
HACJIEJICTBEHHON MH(GOpMAIIUK B IOKOJICHUSAX KJIETOK U OPraHU3MOB.
JleMoHCTpaIu

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBblii u BTOpoW 3akoHbl Menpaens», «TpeTuil 3akoH
MeHnnens», «AHanu3Upyrollee CKpeluBaHuey», «HenonHoe TOMUHHpPOBAHUEY,
«CuermieHHOe HacJieIoBaHUE IPU3HAKOB y Apo30duibhy, «I'eHeTrka nojuay, «Kapuorun
yenoBekay, «Kapuotun gpozoduiby, «Kapuotun nrunby», «MHOKECTBEHHBIH
ajmenusmy, « B3auMo1ecTBUE TEHOB.

OOGopynoBanue: Mojelb JUIsl JEMOHCTpPAllMM 3aKOHOB €IMHO00pa3us THOpPHUIOB
IIEPBOTO TOKOJICHUS U PACUICIUICHUS] NMPU3HAKOB, MOAEIb JJIsl JEMOHCTPALlUM 3aKOHA
HE3aBUCHUMOTO HACJEAOBAHUS MPU3HAKOB, MOJENb JJISI JEMOHCTPALUHN CLETJIEHHOTO
HACJIEIOBAHUSI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «Jpo3zoduiay.

[IpakTtuueckas pabora «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS
y Ip030(UITBD.

[IpakTuyeckas pabora «M3ydeHue pe3yabTaToB AUTHOPUIHOTO CKpELIMBaHUS
y IPO30(HITBD.

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u - cpeAabl nOpu  (popmMupoBaHUM  (PeHOTHUIIA.
M3MeHunBOCTh NpHU3HAKOB. KadecTBEHHBIE M KOJIMYECTBEHHBIC IIPU3HAKU. Bumiel
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICCTBEHHASI.

MonupukanonHass ~ W3MEHUMBOCTh. Pomb  cpeapl B (OpPMHUPOBAHUU
MOAM(PUKALMOHHON M3MeHYuBOCTH. Hopma peakuuu mnpusHaka. BapuallmoHHbIN psin
u BapuauumonHas kpuBas (B. Horanncen). CpolictBa  MoAauUKaIIMOHHON
U3MEHYUBOCTH.
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I'eHoTHIIMUECKAsA N3MEHYMBOCTh. CBOMCTBA FTEHOTUIINYECKOW N3MEHUYNBOCTH. Bub
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTal[MOHHAS.

KoMmOnHaTtiBHasT uW3MEHYMBOCTh. Meio3 W TMOJIOBOM MpoOIecC — OCHOBA
KOMOMHATUBHONW W3MEHUYMBOCTU. PoJib KOMOMHATUBHOW H3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOr0 pa3HOOOpa3us B Ipeesiax OJHOro BUAA.

MyTannoHHass ”3BMEHUYUBOCTh. BU/IbI MyTalMil: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIE U UHAYLIMPOBAHHBIE MYTALMU. SINE€pHBIE U HUTOIUIA3MATUYECKUE MY TallUH.
Comarnueckue U moJIoBble MyTalluu. [I[puunHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl u
UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipolecca. 3aKoH
TOMOJIOTUYECKHUX PSAOB B HacleAcTBeHHOU n3MenunBocTy (H.M. BaBuion). Buesnepuas
M3MEHYUBOCTh U HACJIEJACTBEHHOCTb.

Onuecenemura u 3NUEHOMUKA, POJIb INUSEHEMUYECKUX PAKmMOpO8 8 HAC1e008aHUU
U UBMEHYUBOCMU (PeHOMUNUUECKUX NPUSHAKOG Y OP2AHUIMOS.

JleMoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranncen, H.W. BaBuios.

Tabmuet 1 cxembl: « Buabl u3MeHYUBOCTHY, «MoaubUKaIIMOHHASI ©3MEHYUBOCTDY,
«KoMOuHaThBHAs W3MEHYUBOCTHY», «Meio3», «OmnomorBopeHue», «l'eHeTnueckue
3a00JIeBaHUs YelloBeKay, « BUsbl MyTanuiiy.

OO0opyioBaHKE: KUBbIE U TepOApHBIE IK3EMIUIAPb KOMHATHBIX PACTEHUHN, PUCYHKH
(dboTorpadun) )KMBOTHBIX C pa3IMYHBIMU BUAAMU U3MEHUYHUBOCTH.

JlabopaTtopHas paGora «McciaenoBaHue 3aKOHOMEPHOCTEM MOIU(DUKAITMOHHON
M3MeHYMBOCTH. [locTpoeHne BapHaliMOHHOTO psiia U BApUAIMOHHOM KPUBOWD.

[Ipaktuueckas padora «MyTtanuu y 1po30(]uiibl (Ha TOTOBBIX MUKPOTpENapaTax)y.

Tema 14. 'eHeTHKA YeloBeKAa

Kapuotun 4denoBeka. MexayHapoaHas IIporpaMMa HCCIEAOBAaHMUS TE€HOMa
yejgoBeka. MeToJbl M3yYeHHS] TeHETHKU 4YeJIOBEKa: T'eHeaJoTHMYeCKUid, OJIM3HEIOBbIH,
[UTOT€HETUYECKUHN, TMOMYISIUOHHO-CTATUCTUUECKUN, MOJICKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOE ONPEACICHUE FeHOTHIIA: MTOJTHOT€HOMHOEC CEKBEHHUPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ mnomombto I[I[P-ananuza. HacnencrBeHHbie
3a00JieBaHusl 4yelioBeka. ['eHHbIe M XPOMOCOMHBIE OOJie3HM 4YesioBeka. bolesHu c
HACJICICTBEHHON TMPEAPACTONOKEHHOCThIO. 3HAYEHWE MEIUIMHCKOM TEHETHKHA B
NpEeIOTBpAllleHU W JICYEHUM TIEeHETUYECKUX 3a0o0JieBaHMI uenmoBeka. Meauko-
IF€HETUYECKOEe KOHCYJbTUpOoBaHUE. CTBOJOBbIE KJIETKU. [lOHATHE «TEeHETUYECKOro
rpy3a». DTHYECKHE AacCIeKThl HCCIEJOBAHUM B 00JIaCTM PEAAKTUPOBAHMS T€HOMa M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (QakTopbl  MOBBINICHHOW  YYBCTBUTEIBHOCTH  4YEJOBEKAa K
bu3nYecKoMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYy»Karolleil cpenbl. ['eHeTnueckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JleMmoHcTpauuu

Tabmuibr u cxemsl: «Kapuotumn denoBekay, « MeTo bl n3y4eHHs TeHETUKH
yeJioBeKay, «[ eHeTnueckue 3a001eBaHUs YETIOBEKAY.

[IpakTudeckas padota «CocTaBjieHUE U aHAJIU3 POJOCIOBHOM.
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Tema 15. Cesiekuiusi Opranu3mMoBn

JlomecTukanus U celeKUuus. 3apoXKIACHUE CEJICKUUU W JAOMECTUKAlUU. YUYEHHE
H.N. BaBunoBa o lleHTpax mpouCX0OXAeHUS U MHOTO0OOpa3usi KyJbTYPHBIX PACTECHUM.
Ponp cenmekiuu B CO3JaHUM COPTOB PAaCTEHHA M MOPOJ KUBOTHbIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKHUX PSJOB B HACIEACTBEHHOW wu3MmeHuuBoctn H.U.
BaBuiioBa, ero 3HaueHHE JIJIs1 CEIEKIIMOHHOM pabOTHI.

Metoasl  cenekuMoOHHOW paboTel. MCKycCcTBEeHHBI OTOOp: MAacCOBBIA U
WHIUBUTyJTbHBINA. DTanmbl KOMOWHAIIMOHHOM celleKnuu. VcrbITaHue MpoOn3BOIUTENCH
1o moToMcTBY. OTOOp MO TEHOTHUIY € MOMOIIBIO OIIEHKU ()EHOTHUIIa TOTOMCTBA U OTOOP
10 TEHOTUITY ¢ ToMoIIbio aHam3a JJHK.

NckyccTBeHHBIM MyTareHe3 Kak METO]l CEEKIIMOHHOM paboThl. PaguaninoHHbINA 1
XUMHUYECKUN MyTareHe3 Kak HCTOYHHUK MyTalluid y KyJbTYpHBIX (POPM OpPraHU3MOB.
Hcnonb3oBaHne TE€HOMHOTO pEIaKTUPOBaHUS M MeTon0B pekoMmOuHaHTHhIX JIHK
JUIS1 TIOJTYYEHHSI UICXOJTHOTO MaTepHaa Jijisl CEJEKIUU.

[Tonyuyenue nonurmionnoB. BHyTpuBuioBas rubpunuzaius. bauskopoacTBeHHOE
CKpelniMBaHue, wid WHOpumuHr. HepoacTBeHHOE CKpelluBaHUe, WU ayTOPHIUHT.
['eTtepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtraanéHHas
ruopuauzanus. llpeomoneHue Oecroauss MEXBHAOBBIX THOpUIOB. JlocTuxkeHUs
CEJIEKIIMU PACTEHUM U KUBOTHBIX. «3€1€HAs PeBONOYUSL).

CoxpaHeHHE W U3yYEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HX
JUKUX POJUYEH JJIsi CO3J]aHUS HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KYIbTYyp. M3yyenue, coxpaneHue u yYnpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JICUBOMHBLIX 68  YeNsax  YAVUULeHUs
Cyuecmeyrowux U Cco30aHusi HOBbIX NOpPOO, JTUHUL U KPOCCO8, 6 MOM YUCle C
NpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL, Nepedo8vlx uoet u
NepCneKmuBHbIX MexHoa02UU.

JleMoHcTpanuu

[Toprpets: H.M. BaBunos, N.B. Muuypumn, I'./l. Kapneuenxo, I1.I1. JIykpsHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuiel U cxembl: «LIeHTpbl TPOUCXOKACHUS U MHOTOOOPa3Us KYJIbTYPHBIX
pPacCTEeHHI», «3aKOH TOMOJIOTUYECKHX PSAAOB B HACIEICTBEHHON U3MEHYUBOCTI,
«Metoppl cenekuumy», «OTaanéHnas ruopuauzanusy, «MyrareHes».

JlaGoparopHas padota «l3ydyeHue cOpToB KyJIbTYPHBIX PACTECHHUI U MOPOT
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas pabota «M3yueHne MeTo10B CEJICKITUN PACTCHUI.

[TpakTuyeckas pabora «IIpuBuBKa pacTeHuU».

Okckypcus «OCHOBHBIE METOJbI W JOCTHMXKEHMSI CEJIIEKUIMM PACTEHHH U
JKUBOTHBIX (Ha CEJICKIITMOHHYIO CTAHIUIO, IJIEMEHHYI0 (epMy, COPTOUCTIBITATEIHHBIN
Y4acTOK, B TEIUIMYHOE XO3SIHCTBO, B JaOOPaTOPHIO arpOyHUBEPCUTETA WIJIM HAYYHOTO
LEHTPA)».
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Tema 16. BnoTexHOI0rUs M CHHTETHYECKasi OHOJIOTHS

OOBEKTHI, UCTIOB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKpPOOPIaHU3MBI, UX XapaKTEpPUCTUKA. TpafulinOHHAsE OMOTEXHOJIOTHS: XJI€OO0IEeUEHuE,
MOJly4YE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAEINE. MHUKPOOHOIOTHUYECKUI CHHTE3.
OOBeKThl MUKPOOMONOTUYECKUX TexHoJoruil. [Ipon3BoacTBO Oenika, aMUHOKUCIOT U
BUTAMHHOB.

Co3aHne TEXHOJIOTMM M HHCTPYMEHTOB LEJIECHAIIPaBICHHOIO W3MEHEHHs U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJBI0 IIOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJEpIKaIMX HE BCTPEYAIOIINECS B IPUPOJI€ OMOCUHTETUYECKUE ITYTH.

Knerounas wumxeHepus. MeTonpl KyJbTypbl KIETOK W TKaHEW pPACTEHUU U
#KUBOTHBIX. Kpnobanku. Comarnueckas TuOpuau3anys 1 COMaTUHYECKU SMOPUOTEHE3.
Hcnonp3oBaHue TraluiONAOB B CEICKUUU pACTeHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. Mcnonvszoeanue MOHOKIOHATbHBIX U NOJUKIOHATLHLIX AHMUMEN 8 MeOUuyuHe.
M cKycCTBEHHOE OIUIOJOTBOpPEHUE. PEKOHCTpYKIMs SULEKIECTOK W KIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllMU SJep KIETOK. 1exHonozuu 0300po6ieHus,
KYIbMUBUPOBAHUA U MUKDOKIOHANILHO20 — PASMHONCEHUSA  CEeNlbCKOXO3AUCTEEHHbIX
KYJbmyp.

XpoMOcOMHass M T€HHasg WHKEHepus. VICKyCCTBEHHBII CHHTE3 TE€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTrkeHns U MEPCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. JKOJIOTUYECKHE U
TUYECKUE MPOOIEMbl TECHHOW UHKEHEPHUHU.

Menuuunckue OuotexHosoruu. IloctreHoMHas mudposas wmenununHa. I[ILIP-
nuarHoctuka. MeTaOoIOMHBIN aHaN3, FTEHOLIEHTPUUECKUN aHATIU3 MPOTEOMa YeJIOBEKa
JUIS OLEHKU COCTOSIHHSI €ro 310pOBbs. VcIonb30BaHNE CTBOJNIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmoumkeHepuss g pa3pabOTKM  (PyHIAMEHTaJbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[aHUs KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHM
TpEXMEpHOTO  OWonmpuHTMHra u  ckaddonauHra g pemieHus  3ajad
MEPCOHATU3UPOBAHHON METUIIUHEI.

CoznaHne BEKTOPHBIX BaKIUH C LEIbI0 O0ecreueHus: KOMOMHUPOBAHHOM 3aIUTHI
or  Bo3Oyauteneir  OPBU,  ycraHOBieHHME  MOJEKYJSIPHBIX  MEXaHHU3MOB
¢bynkunonupoanusi PHK-copepkammx BHPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHuUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuubl ¥ cxeMsbl: «Vcnoap30BaHEe MUKPOOPTAaHU3MOB B ITPOMBIILIEHHOM
IIPOU3BOACTBEY, «KileTouHast HH)KEHepus», «I eHHask HHKEHEPUS.

JlaGoparopHas pabota «3yueHrne o0bEKTOB OMOTEXHOIOTUI.
[TpakTnueckas padota «IlomyueHne MOITOYHOKHUCIBIX TPOTYKTOBY.
Okckypeus «bHoTeXHOI0THs — BaXKHEeHIIas POU3BOAUTENbHAS CHIIa

COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)Y.
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11 KJIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJTIOMUOHHBIX MPEACTABJIECHNH B 0H0JIOTHH

OBomonnonHasa Teopust Y. JlapsuHa. [IpeaAnochUTKM BO3SHUKHOBEHHUS JapBUHA3MA.
JKu3Hb 1 HayuyHas nearenbHOCTh Y. JlapBuHa.

JIBrokymye cuiiel 3BoJrolMH BuAoB no Y. /lapBuHy (BBICOKAasE MHTEHCHUBHOCTb
Pa3MHOKEHHUS OpPTraHU3MOB, HAacleACTBEHHAs: U3BMEHUUBOCTh, OOpH0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiterne cuaTeTHUeckoi Teopuu sBomoruu (CTD). HelitpanpHas Teopus
sBomoIMU. CoBpeMEeHHas 3BOJIIOIIMOHHAs OUOIOTHs. 3HaU€HHUE IBOJIOIIMOHHON TEOpUHr
B (D OPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, JK.b. Jlamapk, 3.K. Cent-Unep, XK. KroBbe,
Y. {apsun, C.C. UerBepukos, .. [lImaneraysen, /Ix. Xonneiin, [.K. benses.

Tabmumpsr n cxemsl: «Cucrema xuBoi npupoas! (no K. Jlunuerw)y», «Jlectuna
XUBbIX cymiecTB (mo Jlamapky)», «Mexanusm (GOpMHUPOBAHUS TNPUCIOCOOJIEHUN Yy
pacTeHul U KHUBOTHBIX (Mo Jlamapky)», «Kapra-cxema mapuipyra myrtemectBus Y.
Hapsunay, «Haxonku Y. Jlapsuna», «®@opMbl 60pb0BI 32 cymiecTBoBaHue», «I[loposs
roiryoeit», «MHoroodpasue KyiabTypHbIX (opMm KamycTe», «llopoabl moMamHux
KHUBOTHBIX», «CxemMa oOpa3zoBaHusi HOBBIX BuIoB (mo Y. JlapBuny)», «Cxema
COOTHOILIECHMS JBWKYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE IOJOKEHHUS CHHTETUYECKOMN
TEOPHUU IBOTIOLIAW.

Tema 2. MuKpo3BOJIIOLUSA U €é pe3yJibTaThl

[Tommynsiust Kak 3JIeMEeHTapHast €AMHULIA 3BOIIOIUMU. COBPEMEHHbBIE METOAbI OIICHKH
T€HETUYECKOr0 pa3HooOpa3usi W CTPYKTyphl mnonyysauuid. M3meHenwe reHodoHaa
NOMYJISILMKA KAaK 3JIEMEHTAPHOE SBOJIOLMOHHOE SIBJICHHE. 3aKOH TI'€HETUYECKOIO
paBHoBecus [x. Xapau, B. BaiinGepra.

DOneMeHTapHbie (HAKTOPHI (IBUKYIIHUE CUIIBI) IBOIIONUK. MyTaIllMOHHBINA TIPOLIECC.
KoMmOunatuBHass u3MeHUuMBOCTh. JIpeii) TeHOB — ciydailHble HEHaNpaBJIEeHHBIC
W3MEHEHMsI 4YacToT auiened B nomyisanusx. Oddext ocHoBatens. Ighghexm
oymuliouno2o 2opaviuika. CHudcenue 2eHemuuecko20 pazHooOpasus. NPUYUHBL U
cneocmeus. Ilpossnenue sghghexma Opeiigha 2enos 6 OONbLUWUX U MATLIX NONYIAAYUSIX.
Murpamuu.  M3onsmus  nomynsiiuid:  reorpaduueckas  (MPOCTpaHCTBEHHAs),
ounonornyeckas (penpoyKTUBHAS).

EcTecTBeHHBII 0TOOp — HANPABIISIIOMIMK (haKTOpP 3BONIOIUH. DOPMBI €CTECTBEHHOTO
oTOOpa: JBWXKYIIWNA, CTAOMIM3UPYIOMIUNA, pa3pbIBAONIMKA (Tu3pynTUBHEIN). [TomoBoi
0T00p. BO3HMKHOBEHHE U 3BONIOLMS COI[UATBHOTO MOBE/ICHUS dKUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHU3MOB Kak  pe3yJjbTar MHUKPO3BOJIIOIUH.
Bo3HukHOBEeHHE NPUCTIOCOONEHUN y OpraHu3MoB. ApoMop(o3bl U UAMOATANTALUU.
[Ipumepsl mpuCOCOONIEHUN y OpPraHuU3MOB: MOpPQoJoTHUYecKHe, (U3HOIOTUYECKUE,
OroxuMuYecKue, nopereHyeckre. OTHOCUTENIbHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero xkpurepunm U CTpyKTypa. BupooOpa3oBanue Kak pe3ysbTar
MUKPOAIBOTIOIMH. M30imsmmst — kimoueBoi ¢gaktop BumoodpazoBanus. [Iytu u crmocoObr
BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MOJUIUIONaU3alus, ruopuanzanus). JJIMTeaIsHOCTb
HBOJIFOLIMOHHBIX IPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHUUECKOTO pa3HO00pasusl.

Ponb 3BONIIOIIMOHHON OMOJIOTMM B pa3padOTKE HAYyYHBIX METOJIOB COXPAaHEHUS
OouopazHooOpazusi. MHUKpOIBOJIONMA M KOJBOJIOIUS Mapa3uTOB M HUX XO34EB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEHl.

JleMoHcTpanuu

[Toptpetsi: C.C. UeTBepukos, J. Maiip.

Tabnuubl u cxembl: « MyTallMOHHAsT U3BMEHUMUBOCTBY, «IIOMyISIIIMOHHAS CTPYKTYpa
Bujna», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «J/IBwxkymme cuibl
IBOJIIOLIUNY, « IKOJIOTUYECKAsT M3OJISILIMS HOIMYJISIUNA CEBAHCKON Qopenny,
«I"eorpaduueckast U30JALMS JIMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHUIIBI J1aypCKOI»,
«lTonmyIALIMOHHBIE BOJIHBI YHCIEHHOCTH XHWIIHUKOB M JKepTB», «(Cxema JeulcTBUS
€CTeCTBEHHOTO 0TOOpa», «Dopmbl 00pnOBI 3a cymiecTBOBaHUEY», «HHIyCTpUambHBIM
MenaHnu3zMy», «KuBbie uckomaembiey, «lIOKpOBUTENBCTBEHHAsI OKpacKa >KUBOTHBIXY,
«IIpenynpexnaronias oKkpacka >KMBOTHBIX», « DU3HOTOTHYECKUE aJallTAlIIN,
«IIprcnocoOIeHHOCTh OPTAHU3MOB U €€ OTHOCUTENBHOCTDY, «Kputepuu Bumgay, « Busi-
TBOMHUKW», « CTPYKTypa BuJa B Ipupoae», «CrnocoObl BUA00Opa30BaHUSY,
«T"eorpadmueckoe Bu000pa3oBaHHE TPEX BHUJAOB JAHABIIEH», «IKOJIOTHUECKOE
BHJI000pa30BaHKWe BUJIOB CUHUID, «llommmmounbl pacrenmity, «KamycTHo-penedHbIit
ruopuy.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydelia ITHIl U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPUCIIOCOOJICHUM, Yydesia MTUI[ U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUH OJM3KUX BUJIOB, 00pa30BaBIIMXCS Pa3IMYHBIMU CIOCOOaMHU.

JlaGoparopHas paboTa «BrIsiBiieHHE H3MEHUYHMBOCTH Y 0OCOOEH OTHOTO BUAAY.

JlabopaTtopHas pab6ora «lIpucnocobieHuss OpraHu3MOB W HUX OTHOCUTEIbHas
11e71eCO00pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OTOTUIECKOMY KPUTECPHUIOY.

Tema 3. Makpo3BoJironus 1 eé pe3yJabTarThbl

Meronsl u3ydeHHs Makpo3BoJoUMU. llaneoHTOnormdyeckue MeTonbl U3y4EHHs
sBommouu. [lepexoansie Gopmbl U GUITOTEHETUYECKUE PSAABI OPTAaHU3MOB.

buoreorpaduyeckue meTonbl usydeHus 3Boioruu. CpaBHeHue (Quiopsl U (hayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obGnactu 3emiuud. Bunabl-sHAEMUKH U
PEJIUKTBHI.

OMOpHOJIOTUUECKME U CPaBHUTEIBHO-MOP(HOJIOTMYECKUE METOAbl HM3yYEHHUS
BOMIONMU. ['eHeTHYecKMe MEXaHU3Mbl SBOJIOLUMUA OHTOT€HE3a U  TOSBICHUS
HBOJIIOIMOHHBIX HOBHIECTB. ['OMOJIOTHYHBIE U aHAJOTUYHBIE OpraHbl. PyumeHTapHbie
Oprasbl U aTaBU3Mbl. MOJIEKYJISIpHO-T€HETUYECKHE, OMOXUMUYECKUE U MAaTEMATUUECKUE
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METOABl M3YyYEHMsI JBOJMIOUMH. l'oMosornusble TeHbl. COBpEMEHHBIE METOJbI
MOCTPOCHUS (PUITOTEHETHUECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallU U 3BOJIFOLMS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBWIA) OHBONIONUHU. [lpunyun cmenvl @GyHKYULL.
HeoOpatumocTs »3Bomouuu. ApjantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
DBOJIFOLUY.

JleMoHCcTpanuu

[Toptpetsr: K.M. Bap, A.O. KoBanesckuii, ®. Mrosep, O. ['ekkelsb.

Tabmuupl 1 cxembl: «DWIOr€HETUYECKUH PsA  JIOMAaan», «ApPXEONTEPUKC),
«3Bepo3yOblie smeps», «Creronedanbn, «Punnodpurs», «CeMeHHbIE TAaIOPOTHUKW,
«buoreorpaduueckue 30861 3eminy, «Jpeiid KOHTUHEHTOBY, «PenukThy, «HauaapHble
CTaauu 3MOPUOHAIBHOIO Pa3BUTHS MO3BOHOYHBIX >KUBOTHBIX», «l'OMOJIOTMYHBIE U
aHAJIOTMYHbIE OpraHb», «PyauMeHTh», «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W muMIaH3e», «[JaBHble  HampaBieHus — 3Bodouun», «OoOmue
3aKOHOMEPHOCTH 3BOJTIOLII.

OOGopynoBaHue: KOJJIEKI[MU, TrepOapuu, MYyJSDKA  HMCKOIMAEMBIX  OCTaTKOB
OpPraHU3MOB, MYJSKA TOMOJIOTHYHBIX, AHAJOTWYHBIX, PYAUMEHTApHBIX OPraHoOB U
aTaBU3MOB, KOJIJIEKIINA HACEKOMBIX.

Tema 4. Ilpoucxoxaenue u pasBuTHE )KU3HU HA 3emuie

Hayunble runoTe3bl NpOMCXOKAEHUS KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCIEePMUS.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUU >KM3HU (KpeauumoHusMm). ['umoresa
MMOCTOSIHHOTO CaMO3apOoKICHUA KU3HU U €€ onpoBepxkeHue onbiTamu . Pequ, JI.
Cnamnanmanu, JI. ITactepa. [IpoucxoxieHue >kxu3Hu U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tanbl HeopraHudeckoill sBosonuu. IlnanerapHas (Teojoruyeckas)
ABOJIONMS. XHUMHUYECKasT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHWYECKUX BEIECTB
n3 Heopranumdeckux. Ombir C. Mwumnepa u I'. HOpu. OOpa3oBaHue NOJUMEPOB
3 MmoHoMmepoB. KoanepBatnas runore3a A.M. Onapuna, runore3a nepBUYHOr0 OyIL0HA
Jx. Xonneitna, renerudeckas runore3a I'. Ménnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emuin 1 MeToabl €€ m3ydeHus. Vckomaemble OPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAs W AOCOJIIOTHASI TE€OXPOHOJIOTHS.
I'eoxpoHOJIOrMYeCKast IIKaja: 30HbI, 3pbl, IEPUOIBI, JIIOXH.

HauanpHble 3Tanel opranndeckor 3Bostonnd. llosiBIIeHWE W IBOMIOLHMS TEPBBIX
KJIETOK. DBOJIoLMs MeTabonu3Ma. Bo3HuKHOBeHUE MepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHAJOr NEepBbIX Ha 3emuie cooluiecTB. CTpOMAaTOIUTHI.
IIpokapuOThI U DyKapUOTHI.

[Ipoucxoxaenue »3ykapuoT (CUMOUOTEHEe3). DBOJIOLMOHHOE MPOUCXOXKICHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKIIETOYHBIX OPraHn3MOB. BO3ZHMKHOBEHHE OCHOBHBIX
I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLMM BbICHIMX pacTeHuil. OCHOBHBIE apoOMOP(O3bI
pacteHuii. Beixon pacrenui Ha cyury. [losBiieHne ciopoBBIX paCTEHUM U 3aBOCBAHUE
umu cymn. CemenHble pacTteHus. [Tporcxox1eHne HBETKOBBIX PACTEHHI.
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OcCHOBHBIE 3Tanbl JBOJIIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. Benjckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOplOBbIE KUBOTHbIE. JKWM3HB B BOJE. OBOJIONUSA [O3BOHOYHBIX.
[Ipoucxoxnenue ampuobuii u pentimid. [IpoucxoxaeHrne MICKONUTAIONUX U TTHIIL.
[Mpuniun kmoueBoro apomopdosza. OcBoeHre OeCO3BOHOYHBIMH U MTO3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

Pa3Buture *u3HHM Ha 3eMiie IO 3paM U MEepUoJaM: apxeH, IpOTEPO30i, MaJeo30i,
M€3030, KaiiHO30il. OOIas XapakTepuCTHUKa KIMMaTa U T'€OJOTMYECKHX IPOLIECCOB.
[TossBneHne W pacuBEeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa3oBaHUE: €0 YCIOBHUS U
BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHHUSI — OKOJOTHYECKHME KpHU3UCH mpouuioro. IlpuunHbl H
CIEACTBUA MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIM DKOJOTMYECKUM KpPHU3UC, €ro
ocobenHoctu. [Ipobiiema coxpanenust OnopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro wwupa. [lpuHinmnsl kiaaccuduxanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, .M. Meunukos, A.1. OnapuH,
JIx. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer u cxemsl: «Cxema ombiTa @. Penm», «Cxema ombita JI. ITactepa mo
M3YUYEHUIO CaMO3apoXKIeHUS Ku3Hu», «Cxema omnbita C. Musepa, I'. FOpu», «3tarmbl
HEOPraHUYECKOW IBOJIIOLUN», «l'eoxpoHonorudeckas mkana», «HadanbHble >Tarnbl
OpraHU4ecKoil sBoonUn», «Cxema 00pa3oBaHMs IYKAPUOT MYyTEM CHUMOHOTEHE3a»,
«Cucrema xuBoi mpupoab», «CTpoeHne BUpyca», K ApoMopdo3bl pacTeHHID,
«Punnouth», «OAHOKIECTOUYHBIE BOJIOPOCINY», « MHOTOKIETOYHBIE BOJAOPOCITI,
«Mxwm», «llanopotHukn», «l'onoceMenHble pacTeHus», «Oprasbl [IBETKOBBIX
pacteHuiy, «CxeMa pa3BUTHsI ) KUBOTHOTO MUPay, « ApoMOpP(hO3bI )KUBOTHBIXY,
«IIpocrerimmey, «Kumednononoctueie», «llnockue uepBm», «HIEeHUCTOHOTHEY,
«PwI0BI», «3eMHOBOIHBIEY, «IIpecmbikaromuecsy, «lItuipny, «MaekonuTaromuye,
«Pa3BUTHE XU3HU B apXEUCKOM 3pe», «Pa3BUTHE XKU3HU B IIPOTEPO3OKUCKOU 3PEM,
«Pa3BUTHE XM3HM B TAICO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOW 3PEY,
«Pa3BuTHE KU3HU B KailHO30MCKOM 3pe», «COBpeMEHHasi CUCTeMa OPraHUuYEeCKOro
MHPAY».

Oo6opynoBanue: repOapuu pacTeHUI Pa3IMUHbIX OT/IEJIO0B, KOJJIEKIIUA HACEKOMBIX,
BJI&KHBIE TIpenapaThl XWBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM WIJIOKOXKUX,
CKEJIETHI [T03BOHOYHBIX KUBOTHBIX, UyUesa NTULl U 3BEPEN, KOJUIEKIINA OKaMEHEIIOCTEH,
IIOJIE3HBIX UCKOITAEMBIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BuprtyanbHas nabopaTtopHas pabora «MoaenupoBanue onbitoB Musepa—tOpu
N0 U3YYEHUI0O aOMOTe€HHOrO CHHTE3a OpPraHWYECKUX COCAMHEHUH B NEpPBUYHOU
atMocdepe».

JlaGoparopHas pabGota «M3ydeHne U OmMMCaHHE HMCKOMAEMBIX OCTATKOB IPEBHUX
OpPTraHU3MOB).
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[IpakTtuueckass pabora «V3ydyeHne OCOOEHHOCTEH CTPOEHHS PACTEHUU pPa3HBIX
OTJIEJTIOBY.

[IpakTtuueckass pabora «M3yyeHue 0OCOOCHHOCTEW CTPOCHMSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4Yeja0BeKa — AaHTPOIOTeHe3

Paznensl 1 3a1aun aHTpOnoIoruu. MeToasl aHTPONOJIOTUH.

CraHoBl€HUE TMIPEACTABICHU O TMPOUCXOXKICHUM YEJIOBEKa. Pennrnosnsie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YenoOBEKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IIOJI0KEHHE YEJOBEKA.
CBuIeTeNnbCTBA CXO/ICTBA UEIOBEKA C KUBOTHBIMHU: CPaBHUTEIbHO-MOP(OIOTHYECKUE,
AMOpHOIOTHYECKHE, PU3N0IOr0-OMOXUMHUYECKHUE, MToBeeHYecKrne. OTInYus YyeloBeKa
OT JKUBOTHBIX. [IpAMOX0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3zBurue
TOJIOBHOT'O MO3T'a ¥ BTOPOW CUTHAJIbHOU CHCTEMBI.

JBrxymue cuibl ((hakTOpbl) aHTPONIOreHe3a: OMOJIOTMYECKUE, COLMAJIbHBIE.
CooTHoLIEHNE OMOJIOTUYECKUX U COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM AaHTPOIOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O00E3bsHbBI
(MpOKOHCYJIBI) U paHHUE MOHIUIbl — OOIIME MPEAKH YETOBEKOOOpAa3HBbIX 00€3bSIH U
JOJeH. ABCTpPAJONNUTEKH — JBYHOTME NPEIKH JroAci. UenoBek ymenblil, NEpBbIC
W3TOTOBJICHUSI OpyIui Tpyaa. UenoBek NPAMOXOISIIMK M IEPBBIA  BBIXOJ JIFOACH
3a npenenbl Adpuxu. YenoBek reiaenb0eprckuii — o0Imuil IpeaoK HeaHIepTaIbCKOro
YeJIOBEKA U YEJI0BEKa pa3yMHOro0. YesloBeK HeaHAepTaIbCKUI KaK BUJT JIFOAEN XOJIOAHOIO
KInuMara. YemoBeKk pasyMHbIA COBPEMEHHOTO THUINA, JEHUCOBCKHW YEIOBEK, OCBOCHHUE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u najieoreHoOMHKa.

OBOJIIOLIMST COBPEMEHHOr0 4yenoBeka. EcTecTBeHHBbIH OTOOp B  MOMYJNSIUAX
yesioBeka. MyTanMoHHbIN Tipotiece ¥ oauMopdusm. [lomymnsimonasie BOIHBI, Apend
I€HOB, MUTpalus U «d(PQPeKT 0OCHOBATENS» B NOMYJISLUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckne pacel. Ilomstme o pace. bonbmme pacel: e€BponeougHas
(eBpasmiickas), aBCTpallo-HETpOMIHAA (PKBaTOpUAIbHAsI), MOHTOJOUIHAS (a3MATCKO-
amepukKaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa Mo IulaHeTe. EAMHCTBO
yenoBeueckux pac. Hayuynas HecocrosTenbHOCTh pacuszma. [IpucrnocoOaeHHOCTb
YeJIoBeKa K Pa3HbIM YCIOBHUSIM OKpY Karoien cpenbl. Biusaue reorpadudeckoit cpep
u Aperida reHoB Ha MOP(HOIOTUI0 U (PU3UOJIOTHIO YETTOBEKA.

MexaucuuIinHapHble METO/Ibl B (PU3HYECKON (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOLMOHHASA AHTPOMNOJIOTHS W IMAJCOAHTPOINOJIOTHSI YEJIOBEUYECKUX MOITYJISLHUM.
buocounanbHble HCCIENOBaHUS MPUPOABI 4YeoBeKa. lcciaegoBaHue KO3BOIIOLINN
OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toptpersr: Y. apsun, JI. Jluku, A.4. Porunckui, M.M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeTOabl aHTPOMOJIOTUNY», «['OJOBHOW MO3r YenoBekay,
«YenoBekooOpa3Hbie 00€3bsIHbIY, « CKEIET YeI0BEKA U CKEJIeT IMMIIaH3ey,
«PynuMeHTbl W aTaBu3Mbl», «IBHKyIIME CHIIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE
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JIPEBO YEIIOBEKA», «ABCTPAIONUTEK», «HeIOBEK yMEIbIil», «HenoBeK NpsIMOXOISIINANY,
«JlenncoBckui uenoek» «Heanaepranpub», «KpoManboHUb, «IIpeakn yemoBekay,
«OTansl HBOJIFOLUY YEJIOBEKA», «Packl uemoBekay.

OO06opyI0BaHME: MYJSKA OKaMEHEJIOCTEHM, MpPEeIMETOB MaTepUaIbHON KYJbTYpHI
NpEeIKOB denoBeKa, penpoaykiuu (¢dotorpaduu) KapTUH C MHQOJOTHYECKUMH U
OMONEMCKUMHU  CIO)KETaMH  MPOUCXOXKICHHSI  YelloBeKa, (Qororpaduu  HAaXOJOK
MCKOIIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIENb Yepera YeJ0BEKa U Yeperna
IIMMIIAH3€, MOJENIb KHUCTH YEJIIOBEKa M KHCTH LIMMIIAH3€, MOJENIM TOopca IPEIKOB
YEJIOBEKa.

JlabopaTopHas pabora «l3ydueHne OCOOEHHOCTEH CTPOEHHS CKEJeTa 4YesIOBEKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM.

[IpakTudeckas pabota «M3ydueHne 3K0JTOTHYECKUX aIallTalluil YEIOBEKa.

Tema 6. DJkojorussi — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKpPYKAaKouUIe cpeaoi

3apoxneHre M pa3BuThe dKojorun B Tpyaax A. ['ymOonbnara, K.®. Pynbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Paznensl n 3a1aum 3K0JIOTHH.
CBs13b DKOJIOTUH C IPYTUMU HAyKaMHu.

Metoasl skosioruu. lloneBbie HaOMIOAEHUA. ODKCIEPUMEHTHI B AKOJIOTHU:
MIPUPOJIHBIC U JTa0opaTopHbie. MoIeTMpOBaHNE B AKOJIOTUH. MOHUTOPUHT OKPYKAIOIIEH
Cpellbl: JIOKAJIbHBIN, PETUOHANBHBIN U TJI00ATbHBIN.

3HaYCHHUE SKOJOTUYECKUX 3HAHUU JJIS1 YEJIOBEKA. DKOJOTHYECKOE MUPOBO33PEHNE
KaK OCHOBA CBs3€H 4YeloBedecTBa C mpupoaor. DopMupoBaHHE DSKOJIOTHYECKOU
KYJBTYPhI U KOJIOTHUYECKON TPaMOTHOCTH HACEICHUS.

JleMoHCTpanuu

[Hoptpetsi: A. I'ymbonbar, K.®. Pynse, H.A. Ceepuos, O. I'ekkens, A. Tencinu,
B.H. Cyxkau¢s.

Tabmuel m  cxeMbl: «Pa3genbl skojiorum», «MeTomsl 3Kojiorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIbD.

JlabopaTopHas pabora «/3ydeHne MeTo10B IKOJIOTHIECKUX UCCIETOBAHUI.

Tema 7. Opranusmsbl u cpeaa 00MTAHUSA

OkoJsiornueckre (QakTopbl M 3aKOHOMEPHOCTHM X JeicTBud. Kiaccudukanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTUYECKHE, OMOTHYECKHE, aHTponoreHHele. OOIue
3aKOHOMEpPHOCTH JeUCTBUSl 3Kojornyeckux (aktopoB. IlpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOWOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (axtopbl. CBeT Kak 3kojornueckuil daxrtop. [elicTBUe pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTraHU3Mbl. DKOJOTMYECKUE TPYIIIBI PACTEHUN U
JKUBOTHBIX MO OTHOLICHUIO K cBeTy. CUrHaiIbHas poJib cBeTa. POTONEPUOIU3M.

Temneparypa kak sxoorudeckuit pakrop. JleiicTBrue TemMneparypsl Ha OpraHU3MBbI.
[ToMKUIOTEepMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIC
OpraHU3MBbl.
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Brnaxnocts kak 2konormueckuit  ¢aktop. IlpucmocobneHuss pacTeHHid K
noJiiepKaHuio BogHoro Oananca. Krnaccugukanus pacTeHuil Mo OTHOLICHHIO K BOJIE.
[Ipucnoco6ieHus >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3yIIHAsl, IIOYBEHHAs,
IyOMHHAS TMOIIOYBEHHAS, BHYTPHOPraHU3MeHHAsI. OU3NKO-XUMUYECKHE 0OCOOECHHOCTH
cpen oOutanus opranu3moB. [Ipucnocobienrs opraHu3MoB K KU3HHU B Pa3HBIX Cpeax.

buonornueckne putmbl. BHenmHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE U TOJUYHbIC
puTMBIL. [Iprucroco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HH.

XKuznennsie popmbl opranu3moB. [lonsarue o xuzHeHHOU (opme. KuU3HEHHBIE
dbopMBI pacTeHW: JEpeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
oJlHOJNIeTHUE TpaBbl. JKU3HEHHBbIE (OPMBI >KUBOTHBIX: THAPOOHOHTHI, T'C€OOUOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOCHUS M 00pa3a JKU3HHU.

buotnueckue ¢daxkTopel. Buabl OMOTHYECKHX B3aMMOJEHUCTBHI: KOHKYpPEHUHS,
XUIIIHUYECTBO, CUMOMO3 u ero Qopmel. [lapasutusMm, koomepamus, MyTyaau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHU4UeCcTBO). HeTpoduueckue B3auMo1eicTBUA
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaUCHHE OMOTHMUYECKUX B3aMMOJICHCTBUIN
JUIs. CYIIECTBOBAHMUSI OpPraHuU3MOB B cpeae oOutanus. [IpUHIIMI KOHKYPEHTHOTO
UCKJTIOUYEHUS.

JleMoHcTpanuu

Tabmuubl U cXeMbl: « DKOJIOTHYECKHE (PaKTOPb», « CBETOBOU CIIEKTPY,
«IKOJIOTUYECKAE TPYMIbl YXKUBOTHBIX IO OTHOUIEHUIO K CBETY», «TEIUIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIC», «DU3MOJOTHYECKUE  aJlalTalluu
KUBOTHBIX», «CpeJibl 0OUTaHUsI OpraHU3MOBY, «bronoruueckue puTMbl», « KusHeHHbIE
bopmbI pacTeHun», «Kuzuennnie bopmbI KUBOTHBIX), «Kocucrema
HIMPOKOJMCTBEHHOT O Jiecay, «IKOCUCTEMA XBOMHOIO Jiecay, «Llenn nutanusy»,
«XunraudyectBoy, «Ilapasutuzmy, «Konkypenims», « Cumonosy, «KoMmMeHcanu3m.

ObopynoBanue: repOapuu pacTEHUN U KUBOTHBIX, IPUCTIOCOOTICHHBIX K BIUSHUIO
Pa3JIMUHBIX HKOJOTUYECKUX (HaKTOPOB, repOapuu CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJNIOOMBHIC, TEHENIOOMBBIE W TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHus, TrepObapur W KOJUICKIUU TEIJIOJIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX PpACTEHUN, Yyyena MTULl U 3Bepei, repOapuu pacTEeHHI,
OTHOCAIIUXCS K rurpoduram, kcepoduram, Me3oputam, KOMHATHBIE PACTEHUS JAHHBIX
IPYIII, KOJUJIEKIIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeAax, repoapuul U KOJUICKIIUU
pacTeHUN W JKUBOTHBIX, OOJIAJAIONIMX YEePTaMU MPHUCTIOCOOJECHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIIOBUH KU3HHM, TrepOapuu W KOJUICKIIMM PACTEHUHW U KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMH KUBOTHBIX, YUACTBYIOIIUX B Pa3TUYHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTtopHas paGora «BpIsiBIeHHe MPUCTIOCOOTICHUN OPraHU3MOB K BIIHMSHUIO
CBETaY.

JlaboparopHas paboTa «BbIsBI€HHE MPUCIIOCOOJICHU OpPraHu3MOB K BIIUSHUIO
TeMIEpaTyphi».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUY.
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Tema 8. IkoJ10rus1 BUA0OB U NOMYJISAIUI

DKOJIOTUYECKUE XapaKTEepUCTUKHU mnomysiuuu. [lomynsuus kak Ouonoruyeckas
cuctemMa. Poib HEOMHOPOIHOCTH cpenbl, (U3MYECKUX OapbepoB U OCOOEHHOCTEH
OvonoruM BUAOB B (POPMHUPOBAHUU TMPOCTPAHCTBEHHOM CTPYKTYphI TMOIYJISIUH.
OcCHOBHBIE TIOKA3aTEIN MOIMYJSLHUN: YUCIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U IOJIOBas
CTPYKTYpa, pOKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHS.

Dxonoruyeckas CTpykrypa mnonyiassuuud. OIleHKa YHCIEHHOCTH MOMYJISIUU.
JvHamuka nonyJsiuuu W €€ peryisiuvs. DHOTHYECKMH MOTEHUHWANl MOMYJIALMH.
MopenupoBanue IuHAMHKA nonyiassuud. KpuBble pocTa YHMCIEHHOCTH MOMYJISAIUU.
KpuBblie BekUBaHUS. Perysius 4ucIeHHOCTH MOMYJISIIHI: poib (PaKTOPOB, 3aBUCSIINX
Y HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUoB (r- u K-ctpaterun).

[Tonsitue 00 sKo0y0OrMUEcKOi HUlIe BUaa. MectooouTanue. MHOroMepHasi MOJIEhb
skojornueckon Humum k.M. XarunmHcoHa. Pa3mepel 3KOJOTMYECKOW  HUIIM.
[ToTeHUMaNbHAs U peaTu30BaHHAsl HUIIIN.

Bup xak cucrema nonysisiiiuii. Apeasnbl BUIOB. BUIBI M X KU3HEHHBIE CTPATETUU.
DKOJOTUYECKUE SKBUBAIICHTHI.

3aKOHOMEpPHOCTH MOBEAECHUS M MHUIPAlUi KUBOTHBIX. buosiornueckne MHBa3UH
Yy KEPOJHBIX BUIOB.

JleMoHCTpanuu

[Toptper: Jx.M. XaTunHCOH.

Tabnuibl 1 cxeMbl: « IKOJOTUYECKUE XapaKTEPUCTUKHU TOMYJISIIUNY,
«IIpocTpaHcTBEHHAs] CTPYKTypa MOMyJAuny, «Bo3pacTHeie mupaMuabl MOMYJISIITANY,
«CKOpOCTb 3aceyieHHs] IOBEPXHOCTU 3€MIIM Pa3IMYHbIMU OpraHuzmMamMm», «Mozjenb
skonorndyeckor Hum Jx. M. XaTauHcoHay.

OO6opynoBanue: repdbapun pacTeHUH, KOJUICKIIMHN )KUBOTHBIX.

JlabopaTopHas padota «IIpucrnocoOaeHust ceMsiH paCTEHU K paCCEICHUION.

Tema 9. JkoJ10rusi c0001IECTB. IKOJIOTHUECKHE CHCTEMBI.

CooO1ecTBa opranu3mMoB. buoiieHo3 u ero ctpykrypa. CBS3u MEX]1y OpraHu3MaMu
B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHANIBHBIE OJOKH
OpraHU3MOB B JKOCHCTEME: MPOAYILIEHTHI, KOHCYMEHTHI, peIyleHThl. Tpoduueckue
ypoBHHU. Tpoduyeckue 1enu u ceTu. AonoTudeckue 0J10ku d3kocucteM. [10UBBI U HUITBI
B sKocucTeMax. KpyroBopoT BEIIECTB ¥ OTOK SHEPTHH B 9KOCHCTEME.

OcHOBHBIE TIOKa3aTelMd SKOCHCTeMbl. bromacca M TPOAyKIHsA. DKOJIOTHYECKUE
UpaMHUIbl YUCEN, ONOMACChI U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykieccud. IlepBuuHbie u
BTOPHUYHBIE CYKIIECCUM U WX MPUYUHBI. AHTPOIIOTCHHBIC BO3JEHCTBUSI Ha CYKIIECCHUHU.
Kiumakcroe coobiectBo. bropaznoobpasue v mosHOTa KPyroBOpOTa BEMIECTB — OCHOBA
YCTOWYMBOCTH COOOILIECTB.

[IpupoaHbie PKOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu U
0Kearos8. IKocucmemvl MyHOp, 1eCOo8, Cheneli, NyChnbltb.
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AHTpONIOreHHbIE JKOCUCTEMBI. ATrpo3kocuctema. ArpoueHos3. Paznuuus mexay
aHTPOIIOT€HHBIMU U MTPUPOJHBIMHU 3KOCUCTEMAMHU.

VYpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas diopa u
¢ayna. CunaHTpomm3alusi TOpoACKOHl ¢ayHbl. buonornueckoe u XO3sICTBEHHOE
3HaYCHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOAECHCTBUIA OpPraHU3MOB B
aKocUucTeMax. Poib kackaonozo s¢hgexma u 6u008-30uGpuramopos (Kouesvlx 6U008)8
@ynxkyuonuposanuu sxocucmem. llepeHOC SHEPrUM M BELIECTB MEXKIY CMEXKHBIMU
HKOCUCTEMAaMHU. Y CTOMYMBOCTh OPIaHU3MOB, MOMYJSIIMA U 3KOCHCTEM B YCIOBMSIX
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JEHCTBUII.

Mexanuzmvl 6030eticmeus 3a2pA3HEHUll Pa3HbIX MUN08 Ha CcyOOP2aHU3IMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBblL IKOJOSULECKO20
HOpMUPOBAHUS  AHMPONO2EHHO020  o30eucmeusi.  MeTononoruss  MOHUTOPHHIA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabmuupl u cxembl: «CTpyKTypa OMOIIEHO3a», « IKOCUCTEMA IIMPOKOIMCTBEHHOTO
jecay, «JKOCHCTeEMa XBOWHOro Jieca», «DyHKIHMOHAJIbHBIE TPYNIbl OPraHW3MOB B
skocucteMe», «KpyroBopor BemecTtB B 3kocucteme», «llenu nurtanus (mactOuniHas,
JNETPUTHAS)», «OJKOJOTMYECKas MNHpaMHia 4YUCen», «IDKOJOTHYecKas NUpaMHuaa
OoroMacchbl», « DKOJIOTHYECKas: upamMuaa sHeprun», «OdpasoBanue 0010Tay,
«IlepBuuHas cykueccusi», «BoccraHoBieHue neca mocie mnoxapa», «IKocucTeMa
03epa», «ArpoueHo3», «KpyroBopor BeEIIECTB M IOTOK SHEPIMM B arpoLeHO3e»,
«IIpumepsl ypOosKocucTEMY.

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydeyia MTHI] U
3Bepeil, repOapuu KyJbTYpPHBIX WM JUKOPACTYLIUMX PACTEHUN, aKBapUyM KaK MOJEIb
KOCUCTEMBI.

lIpakmuueckas paboma «VI3yuenue u onrucaHue ypoO3IKOCUCTEMBD.

Jlabopamopnasa paboma «W3ydeHne pa3zHOOOpa3usi MEJIKHX MOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCUCTEMAX.

IKcKkypcus « IKCKYpCus B TATMYHBIA OMoreoneHo3 (B 1yOopaBy, OEpe3HsIK, eJIbHUK,
Ha CYXOJIOJbHBIN WM TOMMEHHBIH JTyT, 03€p0, 00JIOTO)».

IKCcKypcus « IKCKYPCHsl B arpo3KOCUCTEMY (Ha MOJI€ WIH B TETNTMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rnodasbHas IKOCHCTEMA

buochepa — oOmerranerapuas o6ojouka 3eMiu, TJ€ CYIIEeCTBYET WM
CyIlleCTBOBaJIa >KW3Hb. Pa3BuTue mnpejacTaBieHuil o Owocdepe B Tpymax I. 3rocca.
VYuenne B.W. Bepnaackoro o omochepe. O6mactu O6mochepsr u e€ cocraB. JKuBoe
BEIECTBO OMochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouochepsl. OcobenHoctn Ouochepsl Kak
riobanbHON 3KocHucTeMbl. J[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIICCTB U OHMOr€OXMMHYECKHE IHKIBI (yriaepoaa, a30oTa). PUTMHYHOCTH SIBICHHMA
B Onocdepe.
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3oHanbHOCTE Onocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOWHBIC JIeCa, CMEIIIAHHbIE W IIMPOKOJUCTBEHHBIE JI€Ca, CTEIMU, CaBaHHBI, MyCTHIHH,
TPONMUYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CYIIIH.

CtpykTypa M (QYHKIUS KUBBIX CHCTEM, OIEHKAa UX PECYpPCHOrO MOTCHIHANA U
ounochepHbIX PYHKITUH.

JleMoHCTpanuu

[ToptpeTtsi: B.W. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «['eochepsr 3emmm», «KpyroBopoT azoTa B HPHUPOIEH,
«KpyroBopoT yriepojaa B npupozae», «KpyroBopot kuciopoaa B Ipupoae»,
«KpyroBopoT BojibI B mipupojie», «OcHOBHbIE OMOMEBI cyminy, «Kinmatuyeckue nosica
3emin», « TyHapay, «Taiiray, « CMemaHHbii Jiec», « [ IInpOKOJIMCTBEHHBIN JECy,
«Cremnby, «CaBanHay, «IlyctbiHsy, « Tponnueckuii gecy.

ObopynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YHesroBeK U OKpYy:KawIinas cpeaa

DKOJIOTUYECKHE KPU3UCHI U MX NpUUMHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHUE BO3AYIIHOM cpeabl. OXpaHa Bo3yxa. 3arpsa3HeHue BOgHOU cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienne mnouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

AHTpPONIOTEHHOE BO3/ICUCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM mup. OxpaHa
PACTUTENILHOTO U )KUBOTHOTO MUpa. OCHOBHBIE MIPUHIIUIBI OXpaHbl TPUPoIbl. KpacHsbie
kauru. Ocobo oxpansiemeie npupoausie Tepputopun (OOIIT). boranudeckue canasl u
300JIOTMYECKHUE TapKH.

OCHOBHBIC TIPUHIIUINBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA M MPUPOJBI.
PanmonaneHoe NPUPOAOIIOIB30BAHUE U COXpPaHEHHE OMOJIOTMYECKOro pa3HooOpas3us
3emun. OO1IME 3aKOHOMEPHOCTH II00ATBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPHU3HUCA U €T0 BEPOATHBIE TIOCIIEACTBUS.

Pa3BuTHe METOAOB MOHUTOPUHIA Pa3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
CucmemHvle uccie0osanus nepexooa K pecypcocbepezaiowjell U KOHKYPEeHmMOCnoCoOHOU
oHepeemuke.  buonocuueckoe  pasmoobpasue u  obuopecypcvl.  Hayuonanvuoie
ungopmayuonHvle cucmemul, obecneuusarowue 00CMyn K UHpopmayuu no cOCMOSHUIO
omoenbHbIX 8U008 U skocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0pvObL ¢ OuONoBpedcoeHuAMU. PeKoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTNEM.

JleMoHCTpanuu

Tabmuubl 1 cxembl: «3arps3HeHue atMocdepbl», «3arpsizHeHHe THAPOChEphD,
«3arpsizaenue nouBb», «IlapHuKoBEIil 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIE
TeppUTOpUn», «MoJIen yIpaBIsieMOro MUpPay.

Oo6opynoBanue: Gpotorpaduu OXpaHsIeMbIX paCTeHUN U )KUBOTHBIX KpacHo# KHUTH
Poccutickon ®@enepanun, KpacHol KHUTH pErMoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpEOOBAHMS K PE3yIbTaTaM OCBOSHUS O0yJAFOIIIMUCS
IporpaMMm CpelHero oOmero oOpa3oBaHUA: JIMYHOCTHBIC, METANpeJIMETHbIE U
MIpEIMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MNPOrpaMMbl IO OHOJIOTHH
BBIICJICHBI CJIEYIOIIME COCTAaBISIONIME: OCO3HAHHE OOYYalOIMIUMHCSI POCCUKUCKON
IPAXKIAHCKONM HMIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPECIICHUI0, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IeJeHANpPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJAMIMA  pa3BUTUS OHOJIOTMYECKOrO0 3HAHUS, TOTOBHOCTh H
CIIOCOOHOCTh 00YYarONIUXCsl PYKOBOJICTBOBATHCS B CBOEH JIEATEILHOCTH LIEHHOCTHO-
CMBICIIOBBIMU yCTAaHOBKAaMHU, MPUCYIIMMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHMUs,
HAJIMYKME TPABOCO3HAHUS SKOJOTUYECKON KYJBTYpPbl, CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpPaMMbl MO OHOJIOTMH JTOCTHUTAIOTCS
B €JIMHCTBE YU4€OHON U BOCIUTATEIILHOM JIEITEIILHOCTH B COOTBETCTBUUC
TPAIUIIUOHHBIMUA POCCUUCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMHM, IPUHATHIMU B OOIIECTBE MPABUIAMU U HOPMaAMHU
MOBEAEHUS U CIIOCOOCTBYIOT MPOLECCAaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UILIMM JIMYHOCTH, MATPUOTU3MA U YBAKEHUS
K 3aKOHY U MPABOMOPSJIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJEHUIO, B3AUMHOTO
YBKEHUSI, OEPEKHOTO OTHOLIECHUSI K KYJBTYPHOMY HACJICIUIO U TPAAUIUSIM
MHOTOHAIIMOHAIILHOTO Hapoaa Poccuiickor @enepannu, Ipupoae U OKPYKaroIIEH Cpeae.
JInyHOCTHBIE pPe3yabTaThl OCBOEHHUS y4eOHOro mpeamera « buosorus» J0KHbI
OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTh 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH  JIMYHOCTH, CHCTEMOM  II€HHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOIO OIbITAa W OMbITa
JEATEIIbHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HAMpPaBJICHUN BOCIUTATEIIHHOM
JEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK OOYYAIOIMIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)XEHHUE 3aKOHA
Y MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AECSATETLHOCTH MPU CO3JAaHUU YUEOHBIX
MIPOCKTOB, PEIICHUN YYEOHBIX M MO3HABATEIBHBIX 3a7a4, BHIMOJHEHUH OWOJOTHYECKUX
HKCTIIEPUMEHTOB;
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CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO NMO3MIMIO [0 OTHOLIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHHME YYMTHIBaTh B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aMMOJCHCTBUS JIIOJIe C pa3HbIMU YOEXKACHUAMHU, KyJIbTYPHBIMH LEHHOCTAMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YUEOHBIX,
II03HABATEIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHHUS K MHEHUIO
OIIIOHEHTOB IpU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU EATEIIBHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA

c(OPMUPOBAHHOCTh POCCUHCKON TIpaKAAHCKOW HWAEHTUYHOCTH, MaTPUOTU3MA,
YBAJKEHMS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH Iieper; PonmHOM, ropaoctu
3a CBOM Kpal, CBOWO PomuHy, CBOWM SI3bIK M KYJbTYpy, NPOLIIOE M HACTOSILIEE
MHOTOHallMOHAIBHOT0 Hapoaa Poccnu;

LEHHOCTHOE OTHOILIEHWE K IPUPOJHOMY HACIEAUI0 W NaMATHHKAM IPHUPOIBI,
JNOCTHXKEHUM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUNCKUX YUEHBIX B CTAHOBJICHHE M PA3BUTHE
OMOJOrMY, MOHUMAHMS 3HAYEHHs] OMOJIOTMHM B MO3HAHWU 3aKOHOB MPHUPOIbI, B JKU3HU
4eJI0BeKa M COBPEMEHHOI'O OOLIECTBA;

uaerHas yOeKIEHHOCTb, TOTOBHOCTh K CIYyKeHHI0O W 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a €ro Cy1b0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOIO  OYydyIIEro;
OTBETCTBEHHOE OTHOLIECHUE K CBOMM POIUTEIISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O NMPHUHSATHUS IIEHHOCTEH CEMEMHOM KW3HU B COOTBETCTBUU C TPAAULIUASIMU

HapoaoB Poccuu;

4) 3cTEeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MHUPYy, BKIIOYAs JCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

TMOHMMAHKWE SMOIIMOHAJIBLHOTO BO3JEUCTBUS KHUBOM MPUPOALI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIISITH
KauyecTBa TBOPUECKOM JIMUHOCTH;

5) pusuveckoro BocnuTaHus, GOpMUPOBAHNS KYJIbTYPbI 310POBbIA 1
IMOIUOHAIBHOTO 0JIATONOTYYHS:

MMOHMMAaHUE W pean3alys 30pOBOoro u 0e3omacHOro odpasa >KH3HHM (30pPOBOE
MUTaHue, COOJIFOJICHHE THUTHEHWYSCKUX TMPaBUJ W HOPM, COATaHCHPOBAHHBIH PEXUM
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3aHATUN U OTJbIXA, PETYJIsIpHas GU3NYECKask aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY M IICUXUYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYaJIbHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 340POBBIO U KU3HH JIFOJIEH;

OCO3HaHWE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHHUS
QJIKOT0JIs1, HAPKOTUKOB, KYpEHHUSA);

6) TPYy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTbH K TPY/y, OCO3HaHUE IICHHOCTU MacTEpPCTBa, TPYA0I00uE;

TOTOBHOCTh K AaKTHUBHOW JIESITENIBHOCTH TEXHOJOTUYECKOW U  COIMaTIbHOU
HaIIPaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TaKYyIO JACSITEIbHOCTD;

UHTEpPEC K pa3IuuHbIM cdepam npodhecCHuOHANbHOW JeATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyaylieil mpodeccu U peaau3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) 3KOJIOrH4€CKOTr0 BOCIIMTAHUSA :

AKOJIOTMYECKHU 11€J1€CO00Pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICEHUE  YPOBHSA  DKOJOTHYECKOM  KYJbTYypbl: NPUOOPETEHHE  OINbITa
MJIAHUPOBAHUSI TTOCTYIKOB U OLICHKM MX BO3MOXKHBIX MOCJEACTBUN I OKpY>Karoen
Cpenpl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa SKOJOTUUECKUX MPOOJIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH MCMOIB30BATh MPUOOpETaeMble TIPU U3yUYCHUN OUOJIOTHH 3HAHUS U

yMEHUS TIPHU PEIICHUH MPOOJieM, CBSI3aHHBIX C PAlMOHAIBHBIM TPUPOIOIIOIH30BAHUEM

(coOroieHue paBMIl MOBEICHUS B IPUPO/IE, HATIPABJICHHBIX HA COXPAaHECHUE
paBHOBECHA B SKOCHUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, Orocheps);

AKTUBHOE HEIPUATHE ACUCTBUN, NMPUHOCSAIIMX BpEI OKPYKAIOLIECH IMPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATH HEOJArONPUSITHBIE HKOJOTHMUYECKHUE TMOCIEICTBUS
MPEANPUHUMAECMBIX ICUCTBUM U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO0 HKOJOTHMYECKOTO MBIIUICHHS, SKOJOTMYECKON KYJbTYpHI,
OMbITA JIESITEIHHOCTH IKOJOTUYECKON HAIMpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMH B TO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COITMATIBLHON IMPaKTHUKE, TOTOBHOCTH K
Y4acCTHUIO B MPAKTUYECKOU NESITEILHOCTH IKOJIOTUUECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMSA:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKM M OOIIECTBEHHOM MNpPaKTUKH, OCHOBAHHOTO HA JUAJOre KYJIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;
COBEPILIEHCTBOBAHUE SI3BIKOBOM W UWTATEIbCKOW KYyJNbTYphl KaK CpeACTBa
B3aUMOJICUCTBHS MEX1Y JIFOJbMU U IO3HAHUS MUDA;
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NOHMMaHUE CHeUPUKU OMOJIOTMH KaK HayKH, OCO3HaHUs €€ poiu B GOpMUPOBAHUU
PAaMOHAIIBHOTO HAYYHOIO MBIIIJIEHUS, CO3JaHUM ILEJIOCTHOIO  IpPEIACTaBICHUS
00 OKpy>KaroIllleM MUpPE KaK O €JUHCTBE MPUPObI, UEJIOBEKA U OOIIECTBA, B [IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH NpoOJieM COXpaHEHHsI MPUPOTHOTO
paBHOBECHS;

yOexkNEHHOCTh B 3HAYMMOCTU OWOJIOTMHM JJIi COBPEMEHHOW IMBWIM3ALMH:
oOecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEAMIMHBI, CO3/JaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX peIIaTh PECYpPCHbIE MPOOJIEMbI Pa3BUTHS YEIOBEUYECTBA,
oucKa NyTeH BBIXOJA W3 TJ00ANBbHBIX JKOJOTUYECKHX NpoOJieM U obecrneueHus
nepexoga K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAILHOMY HCIHOJb30BaHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUN B LEISX MOBBILICHUS
o0mieil KyJnbTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KaK COCTaBHOW 4acTu
(YyHKIHMOHAIBHOM TIpaMOTHOCTM oOOydarommxcs, (opMupyeMod 0pH H3yYEHUU
Omooruy;

NOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, HCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax, COCOOHOCTH HCIOJb30BATh MOJyYaeMble 3HAHMS JJIA aHAIW3a U OOBICHEHUS
SBJICHUM OKPY KAIOIIEr0 MUpPA M IMPOUCXOJSIIMX B HEM HM3MEHEHUN, YMEHHUE J€JaTh
O00OOCHOBaHHBIE 3aKJIIOYEHHMS HAa OCHOBE Hay4HbIX (DaKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIbIO MOJTyYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOJIB30BaTh OMOJIOTUYECKNE 3HAHUS JIJISl PELIECHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaLHSX;

OCO3HaHWE IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
IIPOEKTHYIO U HCCIIENOBATENBCKYIO AEATENBHOCTh HHANBHIyaIbHO U B TPYIIIIE;

TOTOBHOCTBh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOpPa30BAHMIO,
K AaKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUW 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE PE3ybTaThl OCBOCHMS y4eOHOro mnpeaMera «buomorus»
BKJIIOYAIOT:  3Ha4YuMMble Uil (OpMUpPOBAaHMS  MHPOBO33pPEHUS  OOyYaroOIIMUXCS
MEXKIUCIMIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIIeHAYyUYHbIE TMOHSATUS, OTpaXKarollue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CIIENU(DUKY METOJOB IMO3HAHUS, UCTIOIh3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHUs, SIBICHUE, MPOIECC, CUCTeMa, HAy4HbIN
(dbaKkT, TPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBAaHHE,
HaOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHBIC yUeOHbIE TCHUCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHEIC), 00ecCIeunBaroIIe
dbopmupoBanre (PYHKIUOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIIETEHITUU
oOyyJarommxcs; COCOOHOCTH 00yJarIIMXCs HCII0JIb30BaTh OCBOEHHEIE

MEXKIMCIMIUIMHAPHBIC, MHPOBO33PEHUECKHUE 3HAHUS U YHHUBEpPCaJbHbIE Y4COHBIC
JICCTBYS B IO3HABATEIBHOM U COIMAIILHON MTPAKTHUKE.
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B pesynbrare u3ydeHuss OMOJOTMM HAa YPOBHE CpEAHEro 0OIIero oOpa3oBaHUS
y oOyuaromierocss OyayT cOpMUpPOBaHBI MMO3HABATEIbHBIC YHHUBEPCAIbHbIC y4eOHBIC
JEHUCTBUS, KOMMYHUKATHUBHbIE YHHBEpCaJbHbIE Y4YeOHbIC JICHCTBHUSA, PETYJISTUBHBIC
YHUBEpCaJIbHbIE YUEOHBIE ICHCTBUS, COBMECTHAS AEATEIBHOCTD.

Ilo3HaBaTeibHbIE YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
Ba3oBble Jornueckue aecTBUA:

CaMOCTOSTENIbHO (POPMYJIUPOBATh U AKTyaJIU3UPOBATH MPOOIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIIOJI30BATh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIn3a,
CHHTE3a, CpaBHEHUS, KilacCupuKammu, 0000IIEeHNs), paCKPBIBATH CMBICIT OMOJIOTHYECKHIX
NOHATUN (BBIACNATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH CBA3U C JPYTUMH
MOHSATUSIMHU );

OTIPEIEIATH 1EJIH ISATETbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH UX JTOCTUKECHUS,
COOTHOCHTH Pe3yJIbTAThI IEITCILHOCTH C TIOCTABIICHHBIMU IIEIISIMU;

UCIIOJI30BATh OMOJIOTMYECKUE TIOHATUS TSl OObSICHEHUS (PAaKTOB U SBJICHUM KUBON
TIPUPOIBL;

CTPOUTH JIOTUUECKHE pacCyX AeHUS (MHIAYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUN),
BBEIIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHMS B PACCMATPUBACMBIX  SIBICHHSX,
(bopMyIUpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATh CXEMHO-MOJICTBHBIC CPEACTBA IS TIPEICTABICHUS CYIIECTBEHHBIX
CBSI3€H U OTHOIIEHUHN B M3y4aeMbIX OMOJIOTMUYECKUX 00BEKTaX, a TakKe MPOTUBOPEUHI
Pa3HOTO POJa, BBISIBJICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH PEIICHHUS TMPOOJEeMbl ¢ YyYETOM aHaluW3a HWMEIOIINUXCS
MaTepHaIbHBIX U HEMAaTePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATCIBHOCTH, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJI5IM, OLICHUBATh PUCKHU TIOCIICJICTBUN JEATEIHHOCTH;

KOOPJIMHUPOBATh M BBHITIOJNIHATH PabOTy B YCIOBHSIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HCHHBIX MPOOJICM.

ba3oBble uccienoBarebCcKkue J1eHCTBUA:

BJIQJICTh HaBbIKAMHU YYCOHO-HCCIICNOBATEILCKOW W TPOCKTHON JESITCIBHOCTH,
HABBIKAMH Pa3peIIeHUs MPoOJieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJOB PECIICHHS NMPAKTUYECKHX 3ajad, MPUMCHCHHIO Pa3IMYHBIX METO0B
MIO3HAHUS,

MCIIOJIB30BATh PA3IMYHBIC BUIIBI ISATSILHOCTH TI0 TTOTYYSHUIO HOBOTO 3HAHHMS, €TO
WHTEpIpEeTaluu, MPpeoOpPa30BaHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHCIIC
P CO3/IaHHMH YUCOHBIX M COIUATBHBIX ITPOCKTOR;

dbopMHpOBaTh HAYYHBIH THUN MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMH U METOJIaMU;

CTaBUTH U (HOPMYITPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaATEILHOMN IEATETLHOCTH
Y )KU3HEHHBIX CUTYaIUsX;
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BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyalM3UPOBaTh 3a7avy, BbIIBUTaTh
TUIIOTE3Y €€ PELICHHs], HAXOIUTh apPTyYMEHTBI IJIs1 I0Ka3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MMAPAMETPbI U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh TMOJYYCHHBIE B XOJE PEIICHUS 3aJa4yd PE3yiIbTaTbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsiM, OIICHMBAaTh MPUOOPETEHHBIN  OIIBIT;

OCYLIECTBJIATH LIEJIEHAIIPABIECHHBIN TOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUSA
B Ipo(hecCUOHATIBHYIO CPEY;

YMETb IEPEHOCHUTH 3HAHUS B ITIO3HABATENBHYIO U MPAKTUYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 PA3HBIX IPEAMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJIEU, TIPEJIaraTb OPUTHHAIBHBIEC MOIXO0/Ibl U PEIICHUSI, CTABUTH
poOJIeMBbI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pab6ora ¢ undopmanueii:

OPUEHTHUPOBATLCS B PA3IUYHBIX MCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOTO
nocoOusi, Hay4YHO-TOIMYJISIPHON JINTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX ~0a3ax JaHHBbIX, B UHTepHeTre), aHanMM3upoBaTh WHGOPMAIIUIO
pa3TUYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD 1
HEMTPOTUBOPEYHBOCT;

(dbopMyIHpOBaTH 3aMPOCH U MPUMEHSTH Pa3JIMYHbIE METO/IBI TIPH TTOMCKE U 0TOOpE
Ouonornyeckor nHGoOpMaIi, HEOOXOIUMOM J1JIsl BHITIOJIHEHUS YUEOHBIX 3a/a4;

npuoOpeTaTh  OMBIT  HMCIHOJB30BaHUS  MH(OOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJbTYPY AaKTHUBHOTO HCIOJIB30BaHUS PA3ITHUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (DOpMY TpeicTaBieHrs OUOJIOTHIECKOM
uHdopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

HCIIOJIb30BaTh HAYYHBIM S3bIK B KQUECTBE CPEACTBA MPU pabOTe ¢ OMOIOTHYECKOM
uHdopmaIuen: TpUMEHSITh XUMHYECKHe, (pu3nyeckue W MaTeMaTUYeCKUE 3HAKU U
CUMBOJIBI, (OpMYJIbl, a00peBUATYPY, HOMEHKIIATYPY, UCIIOJIH30BATh U MPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPECTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMM PACIIO3HABAHUS W 3alUTHl MH(OpMaIuu, HOOPMAITMOHHON
0€301aCHOCTH JIMYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBeEpPCAJbHbIE Y4eOHbIE JAeilCTBUS

OO0wmenne:

OCYIIECTBIISATh KOMMYHHKAIlMd BO BceX cdepax >KU3HU, aKTHUBHO Y4acCTBOBATh
B JIMaJore WU JUCKYCCHUU IO CYIIECTBY OOCY>KIaeMoil TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATH CYX/JICHHSI OTHOCUTEJIBHO BBIIIOJHEHHS MPEIaraéMoi 3a1aqd,
YUHUTBIBATh MHTEPECHI U COIIACOBAHHOCTh MO3ULMN JIPYTUX YYaCTHHKOB JUAjora Wiu
JTUCKYCCHUN);
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pacno3HaBaTh HeBepOaJibHbIE CpeAcTBa  OOIIEHHUS, [OHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTyallud, YMETh
CMSTYaTh KOHQJIMKTHI U BECTH MIEPETOBOPHI;

BJIQJCTh pPa3IUYHBIMU CHOCOO0aMU OOIIEHHS W B3aUMOJCHCTBUSA, MOHUMATH
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIHLHOEC OTHOIICHHUE K COOECETHUKY H
B KOPPEKTHOU PopMme HhopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHaAsI 1eATEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHHON ¥ UHIMBUIyaIbHOU PabOTHhI
IIPU pelIeHUU OMOJIOTUYECKON TPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTb MPUMEHEHUS
rpyNnoBbIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN YueOHOM 3aauu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM C YUETOM OOIIUX MHTEPECOB
Y BO3MOKHOCTEN Ka)KJI0TI'0 YJICHA KOJUIEKTUBA,

IIPUHUMAThH LEJIM COBMECTHOM JAEATEIbHOCTH, OPTaHU30BbIBATh U KOOPIAUHUPOBATH
JIEUCTBUS MO €€ IOCTUKEHUIO: COCTABIIATH IUIAH JICUCTBUM, PACTIPEICIISITH POJIA C YIETOM
MHEHHUI yYaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJla M KaXXJOr0 y4aCTHUKA KOMAaHAbI B OOIIHUi
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE IIPOEKTHI, OLCHWBAaTh MIAECU C I[O3MLUUM HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBUA

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM U MX PEIICHUs
B )KU3HEHHBIX U YUYEOHBIX CUTYAIUSX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWU 1I€JIEBbIE€ U CMBICIOBBIE YCTAHOBKHU
B CBOMX JEHCTBUSX U MOCTYIKaX MO OTHOIICHUIO K KUBOUW MPUPOJIE, CBOEMY 310POBBIO
Y 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO  OCYILECTBJISTh IO3HABATEIBHYIO JIE€ATEIIBHOCTb, BBISBISATH
npoOJjieMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJa4d B 00pa30BaTEILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIIbHO COCTAaBIISATh IIJIaH PEIIEHUs MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOUYTCHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUSIM;

pacuMpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPENOYTECHU;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
32 PEILICHHUE;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMUPOBAHMIO U TPOSIBIICHUIO IIUPOKON 3pYyIULIMU B PA3HBIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIMIATH CBOW 0Opa30BaTENbHBIM W KYyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BIIQJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUNA M MBICTUTENBHBIX MPOILIECCOB, UX PE3YyJIbTATOB U OCHOBAHMI, UCIOJIb30BAThH
pUEMBI pedICKCUH 71 OIICHKU CUTYAIINH, BHIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHIKEHHUIO;

PUHUMATh MOTHUBBI M ApTYMEHTBI IPYTHUX MPU aHAIU3E PE3YJIbTATOB JEATEIIBHOCTH;

IIpunsiTue ceds U APyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX [IPY aHAJIM3E PE3YyJIbTAaTOB A TEIbHOCTH,
MIPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIIHUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yabTaThl OCBOCHUS COJIEpKAHUS yueOHOTO TIpenMeTa «buomorus
Ha yriyOJIEHHOM YPOBHE OPHEHTHUPOBAHBI Ha oOecreueHre NpodUIbHOTO OO0y4eHUs
oOy4aroruxcs O6uonoruu. OHM BKIIIOYAIOT: crienuduyeckue s OUOJIOTUU Hay4YHbIC
3HAHMS, YMEHUS U CHOCOOBI JCHCTBUH 1O OCBOGHWIO, WHTEPIPETAUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO IMOJTYYEHHUIO HOBBIX 3HAHUN W HX
MPUMEHEHUIO B PA3JIMYHBIX yUEOHBIX, a TaKK€ B PEATbHBIX KU3HCHHBIX CUTYaIUsX.
[IpeameTHBIC PE3yIBTATHI PEICTABIICHBI 11O TOJaM U3YUYCHUSI.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh!

c(hOpPMHUPOBAHHOCTh 3HAHHUI O MECTE U POJIU OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
OPUPOABl W PEIICHUH MPOOJIEeM pPaIMOHATLHOTO MPHUPOONOIL30BaHUs, O BKIIAJE
POCCHIICKUX U 3apyOSKHBIX YUEHBIX B pa3BUTHE OUOIOTHH;

BIQJICHUE  CHUCTEMOW  OWOJIOTMYECKMX  3HAHWHA,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIre OMOJIOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb, KJI€TKAa, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJISIMs, CaMOBOCIIPOU3BEACHHUE, HACIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT M DPa3BUTHUE), OUONOTHYECKHUE Teopuu (kierouHas Tteopus T.
[IIBanna, M. Illnerinena, P. BupxoBa, XpoMOCOMHas TEOpUS HACJIEACTBEHHOCTH T.
Moprana), yuenus (H.. BaBunoBa — o 1meHTpax MHOTooOpasusi U MPOUCXOKIACHUS
KYJbTYPHBIX pAacTeHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJICHMUS,
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paculeruieHusi, YHUCTOThI TaMeT, He3aBUCMMOro HacienoBanuss [.  Mengens,
rOMOJIOTHYECKUX PSIOB B HacleAcTBeHHOM n3mMenunBoctd H.M. BaBunosa), mpuHIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJaMH HAyYHOTO TIO3HAHUSA, HCIIOJIb3yeMbIX B
OMOJIOTMYECKUX  MCCJICJAOBAHUSAX  JKUBBIX OOBEKTOB  (ONMHCAHUE, HU3MEPEHUE,
HaOJII0/ICHHE, YKCIIEPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIEe OaKkTepui,
rpu0OB, pacTEHUM, >KUBOTHBIX W YEJOBEKa, CTPOCHHUS OPraHOB W CHUCTEM OPTraHOB
pacTeHul, KWUBOTHBIX, 4YEJIOBEKAa, IMPOIECCOB >KU3HEACATEIHPHOCTH, IMPOTEKAIOIINX
B OpTraHM3Max PACTCHHM, )KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa
BemecTB (MeTaboau3M), TpeBpallieHUus DSHEPTruM, OpOXKeHHsS, AaBTOTPOPHOTO W
reTepoTpO(PHOro TUIMOB MNHUTAHUS, (POTOCMHTE3a M XEMOCHUHTE3a, MHUTO03a, MEio03a,
ramMeToreHe3a, JMOpUOTeHe3a, IOCTAIMOPHUOHAIBLHOTO  Pa3BUTHUS, PA3MHOMKEHUS,
WHIUBUIYyAIBHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICUCTBHS TCHOB,
reTepo3uca, NICKyCCTBEHHOTO 0TOOpa;

YMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEX]y OpraHOMJAMU KIETKH U UX
GyHKIHUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIUAMHU, MEXKIy OpraHaMHA U
CUCTEMaMH OPTraHOB y pacTeHUH, *XUBOTHBIX M 4YEJIOBEKAa W HMX (PYHKIUAMH, MEKIY
CUCTEMaMHU OPraHOB W MX (QYHKUUAMH, MEXIY dTaraMd OOMEHa BEIIECTB, dTarmamMu
KJIETOYHOTO ITMKJIA W JKU3HEHHBIX ITUKIOB OPraHU3MOB, dTarlaMu 3MOPHOHAIBHOTO
Pa3BUTHS, TCHOTUIIOM U (PeHOTUIIOM, (DEHOTUTIOM U (PaKTOpAMH CPEIbl OOUTAHMUS;

YMEHUE BBISBIISATH OTIWYUTEIbHBIC MPH3HAKH JKUBBIX CHCTEM, B TOM YHCIEC
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

yMEHUE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  ApPTyYMEHThI,  OWOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JJisi JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHE peniaTh OMOJIOTUYECKUE 3a]Ja4H, BBISBIISATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXIYy MCCIIeTyEeMbIMH OMOJIOTUYECKUMHE TIPOIIECCAMU U SIBIICHUSIMH, J€JIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTATOB;

yMEHUE BBIMOIHATh JTA0OPATOPHBIE U MIPAKTUUYECKUE pabOThI, COOIIOAATh MpaBUiia
npu paboTte ¢ yueOHBIM U Ja00paTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh TUIIOTE3bI, MPOBEPSATh UX IKCIEPUMEHTATBHBIMU CPEICTBAMH,
bopMyIUpYs TENTb UCCIICIOBAHUS, aHAJIM3UPOBATh TOJYyYCHHBIE PE3yIbTaThl U JCNIATh
BBIBOJIBL;

YyMEHHE Yy4YacTBOBaTh B YYEOHO-MCCIENOBATENbCKOW paboTe 1o OuoJIorud,
HKOJIOTHH U MEAMIIMHE, MPOBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJIUIHO
MPEICTABIIATH MOJTYyYEHHBIE PE3YyJIbTAaThl HA YICHHUECKIX KOH(DEpEeHIINSIX;

YMEHUE OILICHUBATh 3TUYECKHUE ACTIEKThl COBPEMEHHBIX HCCIEOBaHUN B 00JacTH
Owonornn W MeAWIMHBI  (KJIOHUPOBAaHHWE, HWCKYCCTBEHHOE  OILIOJAOTBOPEHHUE,
HaIpaBJICHHOE N3MEHEHUE TeHOMA U CO3J]aHNE TPAHCTEHHBIX OPTraHU3MOB);
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yMEHUE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyayuield npodeccuoHanbHON
NEATEIbHOCTH B 00JIacTH OWOJIOTHMH, MEAUIIMHBI, OHOTEXHOJIOTHM, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, MHINEBOM MPOMBIIUICHHOCTH, YIIyOJsTh IO3HABATEIbHBIN
WHTEpEC, HAMpaBIICHHBII Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIONIEH mpodeccun u
NpOJOJDKEHHEe  OMOJIOrMYEecKOro  0Opa3oBaHUsi B OpraHU3AlMsIX  CPEIHEro
po(ecCUOHANBHOTO U BHICIIETO 00pa30BaHUsl.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO mpenmMera «buonorus» B 11 kiiacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
B MO3HAaHUMU 3aKOHOB MPHUPObl U PEIICHUU KOJOTUUECKHUX MPOOJIeM YeIoBEYeCTBa, a
TaK)Ke B PEIIEHUH BOIIPOCOB PAIMOHAILHOTO TPUPOAOIIONB30BaHUS, U B HOPMHUPOBAHUU
LEHHOCTHOTO OTHOIIECHMS K IPHUPOJAE, OOIIECTBY, YEJIOBEKY, O BKJIAJAE€ POCCHUICKHUX U
3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHUE BJIAQJE€Th CUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpass BKJIKOYAET
ONpeeNeHUs] U TOHUMaHUE CYITHOCTH OCHOBOIIOJIATalOIMIUX OMOJIOTMYECKUX TEPMUHOB
W TOHATHH (BUI, dKOCHUCTeMa, Ouocdepa), OMOJIOTHYECKHE TEOpUH (PBOIIOLMOHHAS
teopust Y. JlapBuHa, cuHTeTHuecKas Teopus sBomonuu), yueHus (A.H. Cesepuoa —
O MyTSIX W HampaBieHusx sBomtouuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHbI
(renetndeckoro paBHoBecusi Jx. Xapau u B. BaitnOepra, 3apoppliiieBoro cxojcTBa
K.M. bapa), npaBuia (Muaumyma FO. JIubuxa, 5K0JIOTHYECKOW MUPAMUIBI SHEPTHUH),
runote3bl (runotesa «mupa PHK» V. I'unbepra);

YMEHHE BJIaJICTh OCHOBHBIMH METOJIAMH HAYYHOTO TO3HAHUS, HCIOIb3YEMbIMU
B OHOJOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB M HDKOCUCTEM (OIHCAHMUE,
U3MEpEHue, HaONIOJEHUe, OKCIEPUMEHT), CMOoCO0aMHU BBISIBJICHUS W  OILICHKH
AHTPONOTEHHBIX U3MEHEHUN B MPUPOJIE;

YMEHUE BBIJENATh CYIIECTBEHHbIE TPU3HAKK: BUJOB, OMOT€OLIEHO30B, SKOCUCTEM U
onocdeppl, CTAOUIM3UPYIOLIETO, JBUKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
AJJIONATPUYECKOr0 M CUMIIATPUYECKOTO BHI000pPA30BAHMS, BIMSHUS JIBHXKYIIUX CHII
HBOJIIOLMM Ha TeHO(POHJ MOMYJSIUU, HPUCIOCOOJIEHHOCTH OPraHu3MOB K Cpefie
oOWTaHus, YEPEeIOBAHMS HAMNPABJICHUN 3BOJIIOLMH, KPYroBOpOTa BEUIECTB M IMOTOKA
HHEPrUU B SKOCUCTEMAX;

yMEHHUE YCTAHABIMBATH B3AUMOCBSI3H MEK/y ITPOLIECCAMHU SBOJIOLNHU, ABHKYILIUMU
CUJIAMH aHTPOIIOT€HE3a, KOMIOHEHTaAMH Pa3IMYHBIX 3KOCUCTEM U MPHUCIOCOOIICHUSIMU
K HUM OPTaHH3MOB;

YMEHHUE BBISIBIISATH OTJIMYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, MMPUCTIOCOOTIEHHOCTh
BUJIOB K cpejie oOuTaHus, a0UOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€il OPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX
CBOEH MECTHOCTH;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APryMEHTHI,  OHMOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJII JIOKa3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
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CHUCTEMAaTUYECKUX TPYMI, B3aUMMOCBS3H OPTaHW3MOB U CpeIbl OOUTAHMs, €IMHCTBA
4eJI0OBEYECKHX pac, HEOOXOAUMOCTH COXpPaHEHHsI MHOTOOOPa3us BUIOB M SKOCHCTEM KaK
YCIIOBUS COCYIIECTBOBAHUS IIPUPOIBI U YETIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHUECKUE 3a/1a49H, BBISIBIATh IPUIUHHO-CIICICTBEHHBIC CBS3U
MEXKTy UCCIIEyEMBIMU OMOJOTHIECKIMHE TPOIIECCAMH U SBIICHUSMHU, J€TaTh BBIBOJIBI U
MIPOTHO3BI HA OCHOBAHUH TOJIYYCHHBIX PE3YyIbTaTOB;

YMEHHE BBITIOTHSTH JJA00paTOPHBIC U MPAKTUIECKHE PaOOTHI, COOMIOAATh MTpaBUIIa
npu paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh TUIIOTE3bI, TIPOBEPATh WX IKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
bopMynupys 1eNb UCCIEeIOBAaHUS, aHAIM3UPOBATh MOJYyUYEHHBIC PE3yIbTaThl U ACNaTh
BEIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4Y€OHO-UCCIEIOBATEIbCKOW paboTe 1o OHOJIOoTHH,
HKOJIOTHH U MEIUIIMHE, POBOIUMOM Ha 0a3e MKOJIbHBIX HAYYHBIX 00IIECTB, U MyOIMYHO
MPEICTABIIATH MOJYyYEHHBIE PE3yJIbTaThl HA YYCHHUECKUX KOH(DEPEeHIIUIX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOHUCXOKICHUH KU3HH, YEIOBEKa U
YeJIOBEUECKUX pac, O NPUYMHAX, TMOCIEACTBUSAX U CHoco0ax MpeAoTBpaICHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBISAITH OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccCuoHATbHOR
JESTENIbHOCTH B 00JIaCTH OHMOJIOTHH, SKOJOTHH, MPUPOAOINOIB30BAHUS, MEIUIIMHEI,
OMOTEXHOJIOTUM, TICUXOJOTUH, BETEPUHAPUHU, CEIIBCKOTO XO35AWUCTBa, MHUIICBOM
IPOMBIIIJICHHOCTH, YIAyONnsATh TO3HABATENbHBIM WHTEPEC, HAIPABJICHHBIM Ha
OCO3HaHHBIA BBHIOOP COOTBETCTBYIOLIECH Mpodeccuu W MPOAOLKEHHE OMOJIOrHYECKOIro
oOpa3oBaHUs B OpraHU3aIUsIX CPpeaHero MpohecCuOHAIBLHOTO U BBICIIIETO 00pa30BaHUs.
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TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HaumMmeHoBaHue TeM KoauyecTBO OcHoBHbBIE BHU/bI J€ATCJIBHOCTHA
HpOFpaMMHOC codecpiKkaHue
n/n yueOHOro npeamera 4acoB 00y4aromuxcs
1 Tema «bu0JIOTMs KAK HAYKA»
1.1 | buosorus kak 1 CoBpeMeHHas 6HoJIoTHsI — PackpsiBaTh conepxaHue TEPMUHOB U

KOMITJIEKCHAsI HayKa
M KaK 4acTb
COBPEMEHHOTO
o01IecTBa

KOMILUIEKCHas Hayka. KpaTkas ucropust
pa3BuTHs Ouosoruu. buonornueckue
HayKH{ U U3y4aeMble UMHU IPOOIEMBI.
dyHaaMeHTalbHbIC, TPUKIIATHBIE U
MTOMCKOBBIE HAYYHBIE HCCIIEIOBAHUS

B OMOJIOTHH.

3HaueHune OMoJIOTUH B (POPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Tpodeccun,
CBsI3aHHBIC ¢ OMONOTHEH. 3HAUYCHUE
OMOJIOTHY B IPAKTUYECKOM
JIEATEIIbHOCTH YEJIOBEKA: MEJUIIUHE,
CEJIIBbCKOM XO3SIMCTBE,
MPOMBIILIEHHOCTH, OXPaHE MPUPOIBI.
JleMmoHcTpanuu

[Hoptpetsi: Apucrotens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /{apBuH,
VY. T'apsen, I'. Menuens,

B.U. Bepnanckuit, 1.I1. ITaBnos,

MOHSTUI: HAYYHOE€ MUPOBO33PEHNUE,
Hay4yHas KapTHHA MUPa, HAYYHbIN
METOJI, TUIIOTE3a, TEOPHUSI, METOIbI
MCCIIETOBAHMSL.

XapakTepu3oBaTh OMOJIOTHIO Kak
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPyTUX €CTeCTBEHHBIX HayK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
Y4EHBIX B PA3BUTHE OMOJIOTHH.
OrneHuBaTh PoJib OMOJOTUUYECKUX
OTKPBITUM U UCCIICIOBAHUI B Pa3BUTUHU
HayKH U PAKTUYECKON JEATEIbHOCTU
JTIOIEN.

[Tepeuncnars mpodeccuu, CBsI3aHHbBIE
C COBPEMEHHOI OMOJIOTHECH.
[IpuBOIUTH MPUMEPHI IPAKTUUECKOTO
WCITOJIb30BAHUS JOCTHKEHUN OMOJIOTHN
B MEJIUIIMHE, CEJIbCKOM XO351CTRE,
MIPOMBIIJICHHOCTH U OXPaHE MPUPOIbI
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HN.U1. Meunuxos, H.1. BaBuos,

H.B. TumodeeB-PecoBckui,

Ix. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabnuitel u cxeMbl: «CBS3b OMOJIOTHH
C IpyruMu Haykamm», «Crucrema
OMOJIOTUYECKUX HAYK

Htoro yacos 1o teme 1
2 | Tema «7KuBble cucTeMbI U X U3YYCHUE)
2.1 | )KuBble CUCTEMBI U UX 1 JKuBbI€ CUCTEMBI KaK IPEAMET PackpbiBaTh coqepkaHUE TEPMUHOB

CBOICTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOI'0
COCTaBa, JUCKPETHOCTh U I[ETTOCTHOCT,
CJI0’KHOCTb U YHOPSIAOYEHHOCTD
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3aIus,
CaMOBOCITPOU3BE/ICHHUE,
pa3apaKuMOCTh, U3MEHYUBOCTb,

POCT U pa3BUTHE.

JlemoHCcTpanumn

Tabmmibl 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU KU3HNY, «bUOoIOTHYeCcKre
cucTeMbl», « CBOMCTBA JKHUBOU
MaTEepUn»

Y TIOHSITUI: )KUBAsi CUCTEMA, DJIEMEHT,
IIOJICHCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAsl YIIOPSI0YEHHOCTb,
YIPABISIEMOCTD, HEPAPXUYHOCTb.
XapakTepu3oBaTh CTPYKTYpPY U
CBOMCTBA KUBBIX CUCTEM, OTINUHS
XUMHUYECKOTO COCTaBa 0ObEKTOB )KUBOU
Y HEXUBOU MPUPO/IbI, OOIIMI MPUHLIUIT
KJIETOYHOM OpraHu3aluu )KUBBIX
CUCTEM.

CpaBHUBaTh OOMEHHBIE TPOLIECCHI

B HE)KUBOW W KUBOU MPUPOJE;
PACKpBIBATh CMBICIT PEAKLIAN
MeTaboiu3Ma.

OOBSACHITHL MEXaHU3MBbI
CaMOPETYJIALIMH KUBBIX CUCTEM
Pa3IMYHOrO NEPAPXUYECKOTO YPOBHS;
PacCKpbIBaTh CYyTh MPUHIIUIIOB
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TMOJIOKUTEIIBHON U OTPULIATEIILHON
0o0paTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHSI OPTAHU3MOB

2.2

YpoBHEBast
OpraHu3alus KUBBIX
CHUCTEM

YPpoBHU OpraHU3allH KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIETOUYHBIM,
TKAHEBBIN, OPraHU3MEHHBIH,
MOIYJISILIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOreOIIeHOTUYECKHI ),
ouocdepnsiit. [Tporeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (hopMa CyIIECTBOBAHUS MAaTEPUH.
Hayxkwu, nu3yyaromnime x«uBbl€ CUCTEMBI
Ha Pa3HbIX YPOBHAX OPTaHU3AIWH.
N3yuenue xuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. HaGmronenue,
M3MEpPEHUE, IKCIIEPUMEHT,
CHUCTEMaTHU3alMsl, METAaHAIINS.
ITonsATHE O 3aBUCUMON U HE3ABUCUMOU
nepemeHHou. [Inannposanue
skcriepuMenTa. [locranoBka u
npoBepka runote3. Hynesas runoresa.
[TonsTue BEIOOPKH U €&
JIOCTOBEpHOCTH. Pazopoc

B OMonornyeckux AaHHbiX. OeHKa

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATHUM: OOMEH BEILIECTB U
MIPEBPALICHUE YHEPTUH,
CaMOBOCITPOU3BE/ICHHUE,
CaMOpEryJIsiliMs, Pa3BUTHE, )KU3Hb,
Hay4HbIN (aKT, HAYYHBIA METO/I,
npo0OJieMa, TUIIOTE3a, TEOPHUs, PABUIIO,
3aKOH.

IlepeuncnsaTh NpU3HAKK )KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHu3alyy )KUBbIX CHCTEM U METOBI
OMOJOTUYECKUX UCCIICTIOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE JJIsI KaXKJI0T0 YPOBHS
OpraHu3alyU )KUBOTO.

HasbiBaTh HayKu, U3y4darolue KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

CpaBHHBaTh MEXTy COOO0 )KUBBIC
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3alyy U MPOUCXOIAIINE B HUX
MIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ysibTaTtoB. [[pUunHbBI HCKaXKEHUS
pe3yJIbTaToB 3KciepumeHTa. [lonstue
CTaTHCTUYECKOTO TECTA.
JdeMoHCTpaMuK

Tabyuibl U cXeMbl: «YPOBHH
OpraHU3alliU KUBOU TTPUPOJIBI»,
«CtpoeHue KUBOTHOM KIIETKW,
«TkaHu )XUBOTHBIX», « CHCTEMBI
OpPraHoOB Y€JIOBEYECKOTO OPraHUu3May,
«buoreonenosy, «buochepar,
«MeToabl U3y4YeHUs KUBOU PUPOIBD».
Oo6opynoBanme: 1ad0paTopHOE
obopymoBaHuE IS IPOBEACHUS
HaOJII0JICHUH, N3MEPECHUH,
AKCIIEPUMEHTOB.

IIpakTnueckasi pabora
«Mcnonp30BaHue pa3InuHbIX METOJIOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

[Toka3bIBaTh pOJIb THIIOTE3 U TEOPUU
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHHBI MUPA

Hroro 4acos no reme
3 | Tema «buoJjiorusi KJIeTKH»
3.1 | UcTropust OTKpBITUS U Knetka — cTpykTypHO- PackpriBaTh conepkaHue TEpMUHOB U

M3yYECHUS KIIETKHU.
Knerounas Teopus

(GyHKIMOHAIbHAS €IMHUIIA dKUBOTO.
HcTopust OTKPBITUS KIIETKH.

Pabotsl P. I'yka, A. JleBenryxa.
Kinerounas reopus (T. [lIBans,

M. netinen, P. Bupxos). OcHOBHBIE

TIOHSITUM: KJIETKA, OPTraHeIbl,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
UATOJIOTHS (KJIE€TOUHAs OUOJIOTHS ),
KJIETOYHAs TEOPHS.
XapakTepu3oBaTh OCHOBHBIE ATAIbI

46




MTOJIOKEHHS] COBPEMEHHOM KJIETOUYHOU
TEOPUHU.

JleMoHCTpanun

[loptpetsl: P. I'yk, A. JleBenryk, T.
[ITBanH, M. llInennen, P. Bupxos, K.
M. bap.

ObopynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOTPENapaTsl PpACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KIIETOK

Pa3BUTHUS LIUTOJIOTUM KaK HAYKHU U €&
oopMIICHUE B KJIETOUYHYIO
OHMOJIOTHIO.

[Toka3biBaTh BKIa yUEHBIX-OMOIOTOB
B U3yYECHHUE KIIETOYHOTO CTPOCHUS
OpraHU3MOB.

[lepeuncnsaATb OCHOBHBIE MTOJIOKEHHUS
KJIETOYHOUN TEOpUU, OOBSICHATH €€ POJIb
B ()OpMUPOBAHUM €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA.

[IpuBOINUTH AOKA3ATENHCTBA

POJICTBA OPTaHU3MOB

C UCITOJIb30BAHUEM I1OJIOKEHUMN
KJIETOYHOU TEOPHUU

3.2

MeTtonbl
MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTUU

MeToasl MOJIEKYJISIPHOW U KJIETOYHOU
OMOJOTUK: MUKPOCKOIIHS,
xpomarorpadusi, 3IeKTpodhope3, METO
MEUEHBIX aTOMOB, Aud depeHImaILHoe
HeHTpUyTUpOBAHUE,
KYJbTUBAPOBAHUE KIIETOK.

U3zyuenue ¢ouxcuposannvix Kiemox.
DNEeKTpOHHAs! MUKPOCKOTIUSI.
Kondghoxkanvnaa muxpockonus.
BumanvHoe (npusicusnennoe) uzyuenue
KIeMmOoK.

JleMoHCcTpaMu

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOITUPOBAaHUE,
IIPUTOTOBJIEHUE CPE30B,
nudepeHnnanbHoe OKpaIuBaHUE,
xpomarorpadus, 31eKTpodopes, MeToa
MEUEHBIX aTOMOB, LICHTPU(DYTUpOBaAHUE,
METOJ1 KYJIbTYpPbl KJIETOK U TKaHEH,
MeToJ pekoMOnHaHTHRIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3Y4YEHUS KUBON PUPOJIBI.

I'oToBUTH BpeMEHHBIE
MUKpOIIpenaparhl, pacCCMaTpUBaTh UX
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Tabauiel 1 cxeMbl: «CBETOBOM
MUKPOCKOID», « DIIEKTPOHHBIH
MUKpOCKo», «VcTopus pazButus
METO/I0B MUKPOCKOITAW.
O06opynoBaHme: CBETOBOM MUKPOCKOM
MHUKPOIpEenapaThl paCTUTEIbHBIX,
’KUBOTHBIX M OAKTEpUATIBHBIX KIJIETOK.
IIpakTnyeckas padora

«M3ydeHne MeTo10B KICTOUHOMN
ouonoruu (xpomartorpadus,
anexTpodopes, nuddepeHimaTrHoe
uentpudyruponanue, [111P)»

5

B CBETOBOI MHKPOCKOIT U JICJIaTh
OIIMCaHHE.

OOBSCHITH U COOJII0IaTh MPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Hroro yacos 1o reme 2
4 Tema «XuMHUYeCKasi OPraHU3anNMA KICTKID)
4.1 | Xumuueckuii coctaB 2 XUMUYECKH cocTaB KiIeTkH. Makpo-, | PackpeiBaTh conep:xkaHue TEpPMUHOB U

kietku. Boma n
MHHEPAJIbHbIC
BeIIeCTBa

MHKPO- U YJIIBTPAMUKPOIJIIEMEHTHI.
Bopa u €€ ponb Kak paCTBOpUTEILS,
peareHnra, yuactue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKas
poJib. POk KAaTUOHOB U AaHUOHOB

B KJIETKE.

JdeMoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMUYECKUX DJIEMEHTOB B HEKMBOM
npupoze», «Pacnpenenenue

HOHSITUN: AIIEMEHTbI-OMOTEHBI, AUIMOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(MUIBLHOCTD,
ruApopoOHOCTh, TYProp, MUHEPAIbHbBIE
BeIleCTBa, Oy(PepHbIE CUCTEMBI,
AHUOHbI, KATUOHBI.

[TepeuncnaTh 0COOEHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuars Makpo-, MUKpPO- U
YJIBTPAMHUKPO3JIEMEHTBI, BXOSIIHNE

B COCTaB >KMBOT'0 U UX POJIb

B OpraHU3Me.

XapakTepu3oBaTh CTPOCHUE U CBOWCTBA
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XMUMUYECKHX JIEMEHTOB B )KUBOIA
IPUPOICY.

Ta6nuiet u cxembl: «llepuoanueckas
TaOJIUIa XUMUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbI BOJBD,
«BemecTBa B cocTaBe OPraHU3MOBY

BOJIbI; OOBSICHATH MPUUYHHBI €€ 0COOBIX
CBOMCTB M ()yHKIIUU B KJICTKE.
[Toka3bIBaTh pOJIb KATHOHOB U AHHOHOB
B 00€CIIeUEeHUH MPOIIECCOB
KU3HEICATCITLHOCTH (OCMOPET YIS,
Co37aHre MEMOPAHHOTO TTOTCHITHAIIA,
perynsmnus padboThl OEIKOB), pabOTHI
Oy(epHbIX cucTeM.

YcTanaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUYA HEOPTAaHUICCKUX BEIIECCTB
KIJICTKH

4.2

Opranunueckue
BEIIIECTBA KJIETKHU —
Oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEIIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oenka,
NenTuIHas cBa3b. BTopuuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

JHenatypanus. CBoiicTBa O€IKOB.
Knaccuduxanus 6€1KoB.
buonornueckue pyHKIMH OEIKOB.
Ilpuomnwr.

JdeMoHcTpanuu

[Hoptper: JI. [TonuHr.

Tabnuiel 1 cxembl: «CTpoeHUE
MOJIEKYJIbI 0eKay, « CTPyKTyphbl
OEITKOBOI MOJIEKYJIBDY.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSITUI: MOHOMEDPBI, TOJIUMEPHI, OEITOK
(mpoTeuH), NeNnTUl, aAMUHOKHUCIIOTA,
MIETITUIHAS CBSA3b, TOJIUIICTITU/T,
JeHaTypalus, peHaTypauus,
I00yJIsipHBIE U PUOPUILIISIPHBIE OCJIKH,
MIPUOHBI.

XapaxkTepusoBaTh OCJIKH, UX
CTPYKTYPHYIO OpTaHU3AIUIO U QYHKIIUN
(cTpyKTypHasi, SJHepreTuyeckas,
CUTHAJIbHAS, PEryJIsiTOpHas,
JBUTATENIbHAS, 3aIUTHAS,
(dbepMeHTaTUBHAS ).

Ha3piBaTh XUMHUUYECKHE OCHOBBI
dhopMupOBaHUs CTPYKTYP OEITKOBOM
MOJIEKYJIBI.
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Oo0opynoBanme: XUMUYECKAS MIOCY1a U
o0opyIoBaHUE.

JlabopaTtopHasi paGora
«OO0HapyxeHHe OeIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKIIHil»

[TpuBOoAUTE TpUMEPHI PUOPUIIISPHBIX,
IJI00YJISIPHBIX OEJIKOB.

BBINOTHATE KaueCTBEHHbBIE PEAKIIUN
Ha OOHapy’KEeHHE OEJIKOB B KJIETKE;
OOBSICHATH MOJy4YEHHBIE Pe3yJIbTaThI

4.3 | Opranuueckue VYrneBonbl. MoHOCaxapubl, PackpbiBath copepxaHue TEPMUHOB U
BEIIECTBA KIJIETKU — TCaXapUJIbl, OJUTOCaXapUIbl | MOHSATHUH: YTIEBOABI, MOHOCAXAPH/IBI,
YTJIEBOIbI noyicaxapuabl. OOMUi TUTaH CTPOCHUS | AMCaXapHuibl, OJIMTOCAXAPHIHI,

U (HUBUKO-XHUMHUYECKHE CBOMCTBA MOJIMCAaxXapuibl, TII0K03a, pubo3a,
yTIIeBOZ0B. buonornueckune GyHKIMU | A€30KCUPH003a, JIAKTO3a, MAJTbTO3a,
YTJIEBOJIOB. caxapo3a, KpaxmaJ, [IIMKOTEH,
JlemoHCcTpauumn LIEJIII0JI03A.
Tabnuibl 1 cxembl: «CTpoeHUE KnaccuduimpoBats yriieBoIs!
MOJIEKYJI YTJIEBOIOBY MO0 CTPOCHHIO U TIEPEUUCIISITH X
GbyHKIMH.
[IpuBOAUTH IPUMEPHI PA3THUUHBIX
YTJIEBOJIOB (MOHOCAXapHU/IOB,
JUCaxapyI0B, OJUTOCAXapHIOB,
MOJIMCaxapuioB)

4.4 | Opranuueckue Jlumupel. I'uapodunbao-THapodoOHbIEe | PackphiBaTh copepkanne TEPMUHOB U
BEIIECTBA KIJIECTKU — cBoiicTBa. Knaccudukarus munumos. MOHSATHUH: JIUIHUIBI, TPUTITAIICPUIBI,
JIUTTA B Tpurnuuepunasl, GocPoaunuabl, BOCKU, | hoCHOTUIHIBI, BOCKH, CTEPOHILI,

cTepoubl. bronornueckne GpyHKITMN
muaoB. OOmme cBoiicTBa
OMOJIOTHYECKUX MEMOPAH — TEKY4eCTh,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJTYTTPOHUIIAEMOCTb.

JUNONPOTEUHBI, TTTUKOJIHITHIBL.
Knaccuduimposars aunuabt
10 CTPOEHHUIO; XapaKTepU30BaTh UX

byHKIIUN
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JleMoHCTpanumn
Tabauipet u cxembl: «CTpoeHHE
MOJIEKYJI JTUITUOBY

4.5

HyxiiennoBsie
KHCIIOThL. CTpoeHue U
¢dbyukuu JIHK, PHK,
ATOD

Hyxnennossie kucnorsl. JIHK n PHK.
CrpoeHre HyKJIENHOBBIX KHCIIOT.
Hyxneotunsl. [IpuHnmn
KOMILUIEMEHTapHOCTH. [IpaBuiio
Yapradda. Ctpykrypa JHK — nBoiinas
CIUpalib. MECTOHAXO0XKICHUE U
ounonornyeckue pynkuun JHK. Buas
PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynsl ATO.
Makposprudeckue CBsi3u B MOJIEKYJIe
AT®. buonornueckue Qpynkiuu ATO.
BoccraHOBIEHHBIE IEPEHOCUHUKH, UX
(GyHKLIMHU B KIETKE. /[pyeue
Hykaeozuompugocgpamol (HTD).
CexBenupoBanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMeEOMUKU.

JleMmoHcTpanuu

IToptpetsl: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®panknun, @. CauHrep,
C. Ilpy3unep.

Tabauue! u cxembl: «HyknenHoBbie
KHCIIOTBD», « CTPOEHUE MOJIEKYJIbI
ATODy.

PackpwiBath copepkaHue TEPMUHOB U
MOHSTUH: J€30KCUPUOOHYKIIEUHOBAS
kuciota (JJHK), pubonyknennoBas
kucinora (PHK), Hykiieotun, HyKIeo3u,
a30TUCTHIC OCHOBAHUS, aJICHUH, TYaHUH,
LWTO3UH, TAMUH, ypalui,
KOMILJIEMEHTApHbIE OCHOBAHMSI,
afgeHosuntpudocdar (ATD),
MaKpO3pruyecKkas CBs3b,
CEKBEHUPOBAHKE, FTEHOMUKA,
TPAHCKPUNITOMUKA, TPOTEOMUKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykineotuaa JIHK u nBoiiHo# criupanu
JIHK, cexBenupoBanue [JHK.
OnuceiBaTh npouecc perukanuu JJHK
B KJICTKE U Ha3bIBaTh €T0
OMOJIOrHYeCcKOe 3HaUCHHE.
XapakrepuzoBath ¢pynkuuu JJTHK.
Paznuuats ctpyktypy u ¢pynkiun PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILIHH.
CpaBHUBATH HYKJIEMHOBBIE KUCIIOTHI
(AHK u PHK).

Xapaktepu3oBaTh 0COOEHHOCTH
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OobopynoBanme: XUMUYECKAS IOCY1a U
o0opyoBaHUE.

JlabopaTtopHasi paGora
«HccnenoBanue HyKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IUYHbIX
OpraHU3MOB»

ctpoerus u pynkuun ATO.
®opmynupoBaTh U OOBSICHATH TPUHITHIL
KOMILJIEMEHTAPHOCTH U TPABUIIO

Yapraddda

4.6 | MeTonbl CTPYKTYpHOM 1 CrpyKkTypHast OMOJIOTHUs: PackpeiBaTh conepkaHue TEPMUHOB U
OunoJioruu onoxumMmuveckue u ouoduznueckue MOHATUI: MOJICIUPOBAHUE,
HCCIIEIOBAHUS COCTaBa U KOMIIBIOTEPHBIN JU3ailH.
MPOCTPAHCTBEHHOU CTPYKTYPBI [lepeuncnsaTh NEpPCHEKTUBHBIE
ouomonexyn. Mooenuposanue HaIPaBJICHUS HAYYHBIX UCCIICOBAHUM
cmpykmypol u (PyHKyutl OUOMOAEKYA u | B CTPYKTYPHON OMOJIOTMH, paCKpPhIBATh
ux komnaekcos. Komnvromepnuiii WX 3HaYCHHE JIJI1 MEIUIIMHBI U
OU3AUH U OP2AHUYECKUL CUHINE3 CEJIBCKOT0 XO35ICTBA
OUOMONEKYT U UX HENPUPOOHBIX
anano0208
Hroro yacos o teme 10
5 | Tema «CTpoeHue u PYHKIIUU KICTKH»
5.1 | Tumsl KJI€TOK. 1 THnbI KJIETOK: 3yKapUOTUYECKAS U PackpriBaTh coqiep:kaHre TEPMUHOB U

[Tpokapuotnueckas
KJIETKa

npokapuotudeckasi. CTpyKTypHO-
GbyHKIIMOHATBFHBIE 00pa30BaHUS
KIIETKH.

CTtpoeHue MpoKapuOTHIECKON KISTKH.
Kiterounas crenka GakTepHii U apXei.
Oco0EeHHOCTH CTPOCHUS
rerepoTpoHOi 1 aBTOTPOPHOU

MOHSTHI: TPOKAPUOTHYECKAsK KIICTKA,
KJICTOYHAs! CTCHKA, MyPEHH,
dboTOoCUHTETUYECKE MEMOpaHHI,
bnareuH.

XapakTepru3oBath (GOpMy U pazMepsl
MPOKAPUOTUYCCKUX KICTOK; (PYHKIIMU
TeHETUYECKOTO anmnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo U
POJIb IPOKAPHUOT B OUOLIEHO3aX.
JleMoHCTpanun

Tabauip! u cxembl: «CTpoeHHE
HYKAPUOTUYECKON KIETKN», «CTpoeHHe
MPOKAPUOTUYECKOMN KIIETKI

OnuceIBaTh MPOIIECC
CIIOpooOpa3oBaHUsl, OTMEYATH €TI0
3HAYCHHUE JJI BBKUBAHUS OaKTepuid
IpU YXYJIIEHUU YCIOBUM
CYILIECTBOBAHMSI.

OnuceIBaTh Pa3MHOXKEHHE MTPOKAPHOT.
OreHnBaTh MECTO U POJTH TIPOKAPHUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKapUOTHYECKOMN
KJIETKHU.
[ToBepXHOCTHBII
amnmnapar KJIEeTKU

Crpoenue u GpyHKIMOHUPOBAHHE
YKapUOTUYECKON KIIETKH.
[1na3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
M1a3MaTHYECKOH MEMOpaHBbI.
TpaHcropT BemECTB uepes
MIa3MaTHYECKYI0 MeMOpaHy:
naccuBHbIU (AU dy3us, odneryéHHas
muddy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOpaHHI.
PaboTa Hatpuii-kanneBoro Hacoca.
OHIOLUXTO3: MUHOLMTO3, (ParouTo3.
Oxk3o0muTo3. Kierounas creHka.
CrpykTypa ¥ PyHKIIMH KIETOYHOM
CTEHKU pacTeHul, rpuooB.
JdeMoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
HYKAPUOTUYECKON KIETKN», «CTpoeHue

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSATHUH: TUIa3MaTUYeckast MeMOpaHa
(ma3manemma), >KMJIKOCTHO-MO3andHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
IMKOKATHUKC, TudPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(haroruTo3, MUHOIMUTO3, IK30ITUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpOEHUS U (PYHKIIUU DYKAPUOTUIECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepes MIa3MaTHIecKyt0 MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeKOB-KaHaJIOB; paboTy
HaTPUK-KaJINEBOI0 HACOCA; CTPYKTYPY U
(YHKITUU KJIETOYHOM CTEHKH pacTeHUIN
U TpuboB
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KUBOTHOU KIIETKW», «CTpoeHue
PaCTUTEIBLHOU KJIETKW.
O6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckasi padora

«/3yueHue CBOMCTB KJIETOUYHOU
MeMOpaHbD»

53

[MuTorutazma u eé
OPTaHOU/IbI

[Mutonna3ma. [luto3ois. I{luTockener.
JBrxeHue muToriasmMbl. OpraHou/ bl
kieTku. O HOMeMOpaHHbIE OPTaHOUTbI
KJICTKHU: YHIOIIa3MaTHICCKas CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
WX CTpoeHHE U QyHKIMHU. B3auMocBs3b

OI[HOMGM6paHHBIX OpraHON OB KIICTKH.

CrpoeHue rpanyJIsIpHOTO PETHKYIyMa.
Mexanusm nanpaesnenus 6enkos 6 IIIC.
Cunre3 pacTBOpuMBbIX OenkoB. CUHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJIsipHBIN) SHIOIIIIA3MATUYECKUI
petukynyM. CekpeTopHasi (yHKIIHS
anmapara ['onbku. Moougukayus
benkos 6 annapame I o1vodicu.
Copmupoexa benkos 6 annapame
T'onvoorcu. TpaHcopT BELIECTB

B KJIETKE. BakyoJin pacTUTEIbHBIX
kieTok. Knetounsiit cok. Typrop.

PackpbiBaTh cojiepKaHUE TEPMUHOB U
MOHATHN: UTOIIa3Ma, LIUTO30J1b,
LIUTOCKEJIET, KOMIIAPTMEHTHI,
OpPTaHOMBI, YHAOIUIA3MATUYECKAS CETh
(BIIC), anmmapat I'oab 1K, TU30COMBI,
BaKyOJIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCUCOMBI, KJIIETOYHBII COK, TYprop,
MUTOXOHAPUH, KPUCTHI, TNIACTUBI,
XPOMOILIACTHI, JIEHKOILIACTHI,
XJIOPOIUIACTBI, CTPOMA, I'PAHBI,
THUJIAKOM I, JIaMeJUIA.

XapakTepu30oBaTh HATOILIA3MY
AYKApPUOTUYECKOU KIIETKH;
KJIACCU(DHUITMPOBATH OPTAHOWIBI

B 3aBUCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHus (0JTHOMEMOpaHHbIE,
AByMeMOpaHHbIE, HEeMEMOpPAHHBIE);
OTHCHIBATH (DYHKITUU KAXKIOTO

54




[ToryaBTOHOMHBIE OpPTraHOU Bl KIETKH:
MUTOXOHIPHH, TTACTUBIL.
Ilpoucxoocoenue mumoxornopuil u
naacmuo. Cumoduozenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crpoenue u GyHKINN MUTOXOHIPUIA U
riactua. [lepBuyHblie, BTOpUYHBIE U
CJIOXKHBIE IIACTUBI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJoponiacTsl, XpOMOILUIACTHI,
JIEMKOIUIACTHI BBICIINX PACTEHHM.
JleMoHcTpanuu

[Hoptpetsl: K. C. MepexxKOBCKUH,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
DYKapUOTUYECKON KIETKN», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHue
PaCTUTENIBHOU KIETKN», «CTpoeHue
MUTOXOHIPHUI.

O6opynoBaHme: CBETOBOM MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTEIbHBIX,
’KUBOTHBIX KJIETOK.

IIpakTnueckasi pabora

«M3ydyeHne ABUKEHUS LIUTOIIA3Mbl

B PACTUTENBHBIX KIETKAX).
JlabopaTropHasi paGora
«HMccnenoBanue mia3mosunsa

OpraHou/Ia B KIIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOUYHBIM MUILIEBAPECHUEM,
€ro 3Ha4YeHUEe JJIsl OpraHu3ma.
OTMeuaTh 3HaUEHUE [IUTOCKEIIETA;
XapaKTepU30BaTh €ro AJIEMEHTbI
(MuKpoTpyOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHbIE (PHIIAMEHTHI), UX POJIb
B KU3HEAEATEIbHOCTU KIIETOK U TKaHEU
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" ACTIIa3MOJIN3a B pACTUTCIIbHBIX
KIJIICTKax>»

5.4 | Hemem0OpaHHbIe HememOpanHbIe OpraHOUIbI KIETKH PackpriBaTh conepikanne TEpPMUHOB U
OpPTaHOMIbI KJIETKU CtpoeHue u pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMa, TIOJIMCOMA,

OpPraHOU/0B KJIETKU. PHOOCOMBI. MUKPOTPYOOUKH, TyOYJTUH, KICTOUHBINA
IIpomesxcymounvle gpunramenmul. HEeHTp (LIeHTpOocoMa), IICHTPUOIIH,
MuxkpodunamenTsl. AxkmuHossie HeHTpocdepa, KIyTUKH, PECHUUKH,
Muxpoghunamernmuol. MplieuHbIe 0a3abHOE TENBIIE.
KJIETKU. AKMUHO8ble KOMNOHEHMbL XapakTepru3oBaTh HEMEMOpaHHbIC
HEeMbIULEYHBIX KIIeMOK. OpPraHOUIbI KIETKH, UX CTPOCHUE U
Mukpotpy6ouku. KieTouHslii LEHTp. dbyHKIIUN
CTtpoeHue 1 IBUKEHHUE KIYTUKOB U
pecHudeK. MukpoTpyOOoUuKH
uuromnasmsl. Llentpuons. benku,
accoyuupoeantvie ¢
MUuKpoguiamenmamu u
muxpompyboukamu. Momopnvle 6enxu.
JleMoHcTpanuu
Tabauibl u cxeMbl: «CTpoeHue
KUBOTHOM KJIeTKN», «CTpoeHue
pPaCTUTEITLHON KIETKM

5.5 | Ctpoenue u pyHKITMU SAnpo. O0onouka siapa, XpoMaTHH, PackpeiBatTh copepkaHue TEPMUHOB U

saapa

KapuoIU1a3Ma, sAPBIIIKH, X CTPOECHUE
U GyHKUMU. SnepHblil OenKOBbIN
Matpukc. [IpoctpancTBeHHOE
PacroJoKEHUE XPOMOCOM

B UHTEp(a3HOM siipe.

MOHATUM: SAPO, AAepHas 000JI0UKa,
SZIEPHBIE TIOPHI, HYKJICOTIa3Ma
(kapuoruia3ma), TeHOM, XpOMaTHH,
YXpOMATHH, FeTEPOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IIEHTPOMEDA,
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Dyxpomamun u 2emepoxpomMamuH.
benku xpoMaTriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepnuiii mpancnopm.
Kierounble BKIIIOUEHHUS.
JleMoHCTpanun

Tabauiibl U cxeMbl: «Sapo»

KHUHETOXOP, KJIIETOYHbIC BKIIFOUCHUSI.
XapakTepu3oBaTh KIETOYHOE AP0 KaK
LIEHTP yIpaBICHUS
KU3ZHENIEATEIbHOCTBIO KIIETKHU;
T€HETUYECKUH almapar KJIeTOK
AYKapHOT, CTPOEHUE U PYHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI AJIpa U UX
B3aMMOCBSI3b C OPTaHOUIAMU
[ATOIJIA3MBI

5.6.

CpaBHurenbHas
XapaKTepUCTUKA
KJIETOK DYKapUuOT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK 2YKapHuoT (PacCTUTEIbHOM,
YKUBOTHOM, TPUOHON).
JlemoHCcTpanumn

Ta6nuiet u cxeMbl: «CTpoeHUE
AYKAPUOTUUYECKOUN KIETKI,
«CTtpoeHue KUBOTHON KIIETKNY,
«CTpoeHune paCTUTENBHOM KIETKW.
Ob6opynoBaHme: CBETOBOMH MUKPOCKOIT,
MHUKPOTPENnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

JlaGoparTopHnasi paGora
«M3yueHune CTpoeHUs KIETOK
Pa3JIMYHBIX OPTraHU3MOB

XapakTepu3oBaTh TUIIbI KJIETOK
AYKApHUOT: PaCTUTEIbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXy COOOM CTPOCHUE U
KUZHEICITENBHOCTh DYKAPUOTUUECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro uacoB o teme
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Tema «O0MeH BEIIECTB U NPEBPAICHUE JHEPI'NU B KIICTKE)»

6.1

OOMEH BEIIeCTB —
METa00IU3M

3

AccuMumnsInUs U TUCCUMUIISIIIUS —
JIBE€ CTOPOHBI MeTabommn3Ma. Tumsl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
rerepoTpoHbIN. YyacTue Kuciopoaa
B 0OMEHHBIX MPOIECcCcax.
DHepreTuuecKoe 00ecrneyeHne KIETKH:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTrabonuzma. DepMeHThI, UX
CTPOEHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentsl. Otnnuns
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIn3aTopoB. benku-akTuBaTOphI U
O€JIKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOpoCcTU hepMEHTATUBHBIX PEAKITUI
OT Pa3JIUYHbIX (PAKTOPOB.
JeMmoHcTpanuu

Tabuuibl ¥ cxeMbl: «DOTOCHHTE3Y,
«DHEepreTuyecKuii o0OMeH»,
«buocunres 0enka», «CtpoeHue
bepmeHTay, «XeMOCUHTE3Y.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
o0opyoBaHuE JJ1s1 IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIPENapaToB.

PackpriBath copepkaHne TEPMUHOB U
MOHSATUN: 0OMEH BEIIECTB
(MeTaboyIM3M), aCCUMUIISIINS
(anaboM3M), WK IJIACTUYCCKUI
0OMEH, TUCCUMUJISLINS (KaTaOOoIU3M),
WJIM DHEPreTUYEeCKUi 0OMEH,
aBTOTPO(bI, reTepoTpodbl, aHaIPOOHI,
a’po0bl, GepMEHTHI, AKTUBHBIN LIEHTD,
cyOcTpatHas crieu(puIHOCTb,
Ko(hepMeHTHI, OETKU-aKTHBATOPHI U
O€JIKU-UHTUOUTOPHI.

[Tepeuuncnsatb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHUECKOTO
oOMEHa B KJIETKE; yCTaHABJIMBATh
B3aMMOCBSI3b MEKTY TUTACTHUECKUM U
AHEPreTUICCKUM 0OMEHOM.
Paznuuatek TUIIBI 0OMEHA BEIECTB:
aBTOTPO(HBIN U reTepOTPOPHBIN.
[Toka3wIBaTh poJIb KHCIOPOIA

B OOMEHHBIX Mpolieccax.
CxemaTndecku n300paxaTh CTPOCHHUE
dbepmeHra.

Otnuyath HepMeHTHI

OT HEOPTAaHWYECKUX KATATN3aTOPOB U
OTMpENENATh UX POJIb

B ()YHKIIMOHUPOBAHUU YKUBBIX CUCTEM,
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JlabopaTtopHnasi paGora

«M3yueHne kaTanuTH4eCKOn
aKTUBHOCTU (DEPMEHTOB (HA ITpUMEPE
aMUJIa3bl UM KaTanasbl)».
JlaGopaTopHnasi paGora

«M3yueHune GpepMeHTaTUBHOTO
pacuierieHus epoKcuaa BOAOPOIa

B PACTUTEJIbHBIX U dKUBOTHBIX KIIETKAX)

B IIPOMBIIIIJICHHOCTH, B MEIUIMHE,
B ITIOBCEIHEBHOM KM3HH YEJIOBEKA.
CTaBUTh YKCIEPUMEHT 1O BBISIBIICHUIO
KaTaJIUTUYECKON aKTUBHOCTH
MIePOKCH/1a3bl, AMHIIa3bl, OOBSICHSITH
MOJy4YEHHBIE PE3YyJIbTAThI

6.2

ABTOTpOQHBIN THI
oOMeHa BEIIECTB.
doTocunTE3

[lepBU4HBINM CHHTE3 OPraHUYECKUX
BEILIECTB B KJIeTKE. DOTOCHUHTES.
AHoxcueeHHbI U OKCUSEHHDBLU
gomocunmes y bakmepuil.
Ceemocobuparowue nuemeHmol u
nueMeHmvl peakyuoHHO20 YeHmpa.
Posb xmopormiactoB B mpornecce
dborocunTe3a. CBeTOBasi U TEMHOBAsI
dazwl. Pomoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTEH (POTOCHHTERA.
Bnusnaue paznudnbix GpaxTopos

Ha CKOPOCTh (poTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdeMoHcTpanuu

IToptpersr: JIx. [Tpuctin,

K. A. Tumupsses.

Tabmuibl u cxembl: «DOTOCUHTE3Y

PackppiBath copepxanne TEPMUHOB U
noHsTUM: hoToCHHTE3, (ha3bl
dboTocuHTEe3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (mepeHocumnk
BOJIOPO/JIA).

XapakTepu3oBaTh IJIACTUYECKUN OOMEH
Kak 3Tan o011ero oOMeHa BEIIeCTB;
coObITUSI (OTOCUHTE3A (PEaKIun
CBETOBOI M TeMHOBOH (ha3); poib
XJIOPOTIACTOB B MPOIIECCE
dboTocuHTE3A.

BhIABIATh MPUYMHHO-CIIECTBEHHBIC
CBSI3U MEXK]TY TTOTJIOIICHUEM COJTHECYHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHHBaTh HCXOHBIC BEIIECTRA,
KOHEYHBIC MTPOTYKTHI M YCIOBUS
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MPOTEKAHUS PEAKIINI CBETOBOU U
TeMHOBOH (ha3 poTocuHTE3A.
¥YcraHaBIMBaTh B3aMMOCBA3b MEKIY
(OTOCHUHTE30M U IbIXaHHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (pOTOCHHTE3A.
OueHuBarh 3HaUeHHE (POTOCUHTE3A
IUIA JKA3HU Ha 3eMiie

6.3 | ABToTpodHBII TUTT XeMmocuHres. PazHoobpasue PackpbIBath conepxaHue TEPMUHOB U
0OMEHa BEILIECTB. OpraHU3MOB-XE€MOCUHTETHUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpUULUpyoIKe 6aKTepuH, OOBACHUTH CYIITHOCTh XEMOCHHTE3A,
XKejne300aKTepuu, CepoOaKTepuH, packpbIBaTh €0 3HaueHue B Ouocdepe.
BOJOPOJIHbIE OaKTEpUH. 3HAUEHUE [IpuBOAUTH PUMEPHI
XEMOCHHTE3a. XEMOCHHTE3UPYIOIINX OaKkTepuil
JleMoHCTpanun (auTpudumMpyromme 6akTepuu,
[Hoptpetsi: C. H. Bunorpaackuii, Kese300aKTepuu, cepoOaKTEpHH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUH) U
Tabnuubl u cxembl: «POTOCUHTES, XapakTepUu30BaTh UX
«XeMOCHHTE3» KU3ZHEJEATEIbHOCTb.
JlaGopaTopHasi paboTa CocTaBisTh ypaBHEHUS PEAKIIUil
«CpaBHeHue npo1ieccoB GOTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE32» CpaBHHBaTh XEMOCUHTE3
¢ (OTOCHUHTE30M
6.4 | DHepreTuyeckuii AHa’poOHBIE OpraHu3Mbl. Bub PackpreiBaTh conepkaHue TEPMUHOB U
OoOMeH — opoxxenus. [IpoayKThl OpOKEHUS M UX | TIOHSITHIA: 3TaIbl SHEPreTUYECKOTO
T CCUMUIISILUS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOArOTOBUTEIIbHBIH,

AHa3p0oOHBIE MUKPOOPTAaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U

OCCKHUCIOPOIHBIN (aHAIPOOHBI),
KUCJIOPOAHBIN (a9pOOHBIN ); TITHMKOIU3,
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BO30yAUTENN OOJIE3HEM.

AnpoOHBIE OPTaHU3MBI. DTaITbl
HHEPreTHYECKOTro OOMeHa.
IToaroroBurenbHbIN dTall. I mukomms —
OECKHCIIOPOIHOE PACHICIIIICHUE
TJIFOKO3BI.

buonorunyeckoe okucieHue, win
KJIETOYHOE JbixaHue. Poib
MHTOXOHAPHM B IIPOLIECCaX
OMOJIOTUYECKOTO OKUCIICHUSI.
[{uknuyeckne peakuuu.
OxucnurenbHoe (pochopunrpoBanue.
DHepeuss MmemopanHo2o epaouenma
npomonos. Cunmesz AT®. paboma
npomonuou ATD-cunmaswoi.
[IpeumymiecTBa a3poOHOTO MyTH
oOMeHa BEIIeCTB Mepes] aHadPOOHBIM.
D} hHEeKTUBHOCTH YHEPTreTUUSCKOTO
oOMeHa.

JdeMoHcTpanuu

[Toptpetsl: B. A. DHreasrapar,

IT. Mutuemnn.

Tabauibl U cxembl: « IHEPreTHYECKUM
oOMen».

JlaGoparTopHasi paGora

«CpaBHEHHUE MPOLECCOB OPOXKEHUS U
JIBIXAHUSD)

OpokeHue, OMOJIOTUYECKOE OKUCIICHHE
(nbixanue), nukia Kpeoca,
OKHUCJIUTENBbHOE (PoCcPOpUIMpOBAHUE,
MPOTOHHBIN TPaJIMEHT, TPOTOHHAS
AT®-cunrasa.

[lepeuncnarb 0COOEHHOCTH
HYHEPreTUYECKOro 0OMEHa B KIIETKE.
OnuchIBaTh 3TAIBI SHEPTETHIECKOTO
oOMeHa (OArOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCTIOPOAHBIN) U
CpPaBHUBATH UX MEXITY COOOM.
XapakTepu3oBaTh peakluy TIIMKOIU3a,
OpOKEeHMS, KJICTOYHOTO JIBIXaHUSI.
YcTanaBnuBaTh B3aUMOCBS3b MEKITY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekya ATO.

CocTaBmsATh YpaBHCHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKY IO

3¢ (HEKTUBHOCTH TIIMKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh iCXOIHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIINI YHEPTETUYECKOTO
oOMeHa.

CpaBHMBaTh SHEPIETUYECKYIO
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3¢ (HEeKTUBHOCTH OECKUCTIOPOTHOTO U
KHUCIIOPOJTHOTO 3TANOB KOHEUHBIC
MPOAYKTHI M YCIIOBHSI TPOTCKAHUS
peaxIuii 3HePreTUYecKoro 0OMeHa
HHEPreTHYECKOTO OOMEHA

Hroro 4yacoB o Teme 9
7 | Tema «HacaeacrBeHHass HH(pOpMALMS U peaau3anus eé B KIeTKe»
7.1 | Peaknuu MaTpuyHOTO 2 Peakiuu MaTpU4HOTO CUHTE3A. PackpriBaTh conep:kaHue TEPMUHOB U

CHHTEC3a

[TpuHIMIT KOMITIEMEHTAPHOCTH

B PEAKIMUSAX MATPUYHOTO CHHTE3A.
Peanuzanus HacaeCTBEHHOM
uH(popmanuu. ['eHeTHYecKuii KoJi, ero
cBoiicTBa. Tpanckpunuus —
marpuuHbii cuHte3 PHK. [Tpuanumnsl
TPAHCKPUMIMU: KOMIUIEMEHTaAPHOCTb,
aHTUIIAPAJUIEIbHOCTD,
acuMMeTpudHOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuyeckou
knemxke. Hexooupyrowue PHK.
JdeMoHcTpanuu

IToptper: H. K. Konpuos.

Tabnuiel u cxembl: «bruocuHTe3
Oenkay, «I eHeTUUeCKUil KOI»

MOHATUN: T'eH, TCHETUYECKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHBIA CUHTE3,
tpanckpunuusi, PHK-nonumepasa,
MPOMOTOP, CIJIAWCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh peakIMi MaTPUIHOTO
CUHTE3a, CBOMCTBA TEHETUYECKOTO KOJIA.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUU U
TPAHCJISIIUM; YCTAHABINBATh
B3aMMOCBSI3b MATPUUHBIX PEAKIINI

B KJIETKE; CXeMAaTHUYECKH N300paxaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIIIUU U
TPaHCIALINH.

PemaTte Ononornyeckue 3aaauu Ha
ONpPENIEIICHUE MOCIIEI0BATEIIBHOCTH
HykieotuoB JIHK n MPHK, npumensis
3HAHUA O PEAKIMSIX MAaTPUYHOTO
CUHTE3a, TCHETUYECKOM KOJE,
MIPUHIINUIE KOMIUJIEMEHTAPHOCTHU
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7.2 | Cunres 6enka Tpancnsauus u e€ sransl. YyacTue PackpeiBaTh conep:kaHue TEPMUHOB U
tpancnopTHbix PHK B GnocunTese TOHSATUM: TPAHCIISIIMS, AaHTUKOJIOH,
Oeinka. YcioBust OMOCHHTE3a O€elIKa. TPHK, amunoanun-TPHK-cunTeTasa
KonupoBanne aMmuHOKHCIOT. Posib (komaza), monupudocoma (Imoaucoma).
pubocom B OmocuHTEe3€ OeKa. XapakTepu3oBaTh CBOMCTBA
JleMmoHCcTpanumn T€HETHYECKOr0 KOJ1a.
Tabauib! 1 cxembl: «buocunTes OnuceIBaTh ATAIbl TPAHCISIUU U
oenkay, «['eHeTHuecKuii Kom» CXEMaTU4YeCKH U300pakaTh MaTPUUHbBIC
peaKIuu TPAHCIISALHH.
Pemats Ouonoruueckue 3a1auu
Ha onpeaienienre anTukoaoHoB TPHK,
MOCJIEI0BATEILHOCTH AMUHOKHUCIIOT
B MOJICKYJIe OeJIKa, IPUMEHSISI 3HaHUS
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, MPUHITUIIC
KOMIUIEMEHTAPHOCTHU
7.3 | MexaHu3Mbl CospemernHbvle npedcmasieHus PackpbiBaTh copiepKaHre TEPMUHOB U

IKCTIPECCHH TCHOB

0 cmpoenuu 2enog. Oprannszanus
r€HOMa Y IPOKapUOT U 3YKAPHOT.
Perynsiys akTHBHOCTH I'€HOB

y npokapuot. ['unoresa onepona

(®. Kako0, XK. Mano).

Monekynsprvle Mexanuzmul SKcnpeccuu
2enos y aykapuom. Ponv xpomamuna

8 peaynayuu pabomsi 2enos. Perynauus
OOMEHHBIX MPOIECCOB B KIIETKE.
Knerounsiit romeocras.

IIOHSATHI: OIIEPATOP, ONEPOH,
CTPYKTYpHBIE T€HBI, TPOMOTOD,
penpeccop.

OnuceIBaTh CTPYKTYpy T€HOMA
MIPOKAPUOT; XapaKTeprU30BaTh padboTy
HWHIYIIUOETIBEHOTO U perpeccuOebHOro
OIfepoHa.

BbIaensaTe CTpyKTYpHYIO U
PEryJIATOPHBIE YAaCTH F'eHa SYKapuoT.
CpaBHUBaTh MPOLECCHI IKCIPECCUU
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JleMoHCTpanumn
Tabanim! 1 cxeMsl: «buocunres
Oeinkay, «I eHeTHYEeCKHUI KO

T'CHOB Y ITPOKAPHOT U 3YKAPUOT.
XapakTepru30oBaTh TUIIOTE3Y OTIEPOHA
(®. Kako0, XK. Mano).

OnuceIBaTh MEXaHU3M MOJJIEPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouomorus

Bupycel — Hek1eTouHbIe (POPMBI KUZHU
1 obyMratHeie napasuthl. CTpoeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB,
pPETPOBUPYCOB, OakTepuo(daros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepoicawux supycos,
baxmepuoghacos. Obpamuast
MPAaHCKpunyus, pesepmasa,
unmezpasa.

BupycHblie 3a001eBaHNs YeTOBEKa,
JKUBOTHBIX, pacTenuit. CITN /I,
COVID-19, conmanpHbIE U
MEIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmezpayus u
ananuz ooavuux maccueos («bigdata»)
CMPYKMYPHBIX OUOI02UHECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. IIpoepammupyemvoie
@ynrxyuu benxos. Cnocobwvt 0ocmasxu
JIeKapCcma.

JeMoHCTpanun

IToprper: . U. iBaHOBCKUI.

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
MOHSATUN: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcuj, oOpaTHas TPAaHCKPUIIIHS,
pPETPOBUPYCHI, ObakTeprodar, BUpyC
uMMyHoaeduimTa yenoseka (B1UY),
MIPUPOHO-0YArOBbIe HH(PEKIIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJICTOUHBIX MMapa3uTOB
MIPOKAPUOT U DYKAPHUOT.

N3naraTk runoTe3bl 3BOTIOLUOHHOTO
MIPOUCXOXK/ICHUS BUPYCOB.
OnuchIBaTh MEXAHU3M B3aUMO/ICHCTBUS
BHUpYCa U KJIETKH, NHGEKITMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTAJILHOU
nepeaur BUPYCOB; 3a00JIEBaHMUS
JKUBOTHBIX U PACTCHU, BBI3bIBAEMbBIC
BUPYCaAMH.

HasbiBaTh BUpyCHBIE 3a00J1€BaHUS,
BCTpEYAIOUIUECS Y YeJIOBeKa: IPUIIII,

64




TaGauie! u cxeMsbl: «I'eHeTnyeckuit
Ko1», «Bupyce», «bakrepuodarmy.
IIpakTnuyeckas padora
«Co31aHue MOJIE BUPYCay

KJICHIEBOM dHIIEPaIUT, TeMaTUT,
COVID-19, CITU .

Co0mroiaTh npaBuiia MOBEICHUS

B OKPY’KAIOIIEW NPUPOIHOU Cpee, MEP
PO IITAKTUKY PacIpOCTPaHEHUS

BHUPYCHBIX 3a00JIEBaHUI (B TOM YHCIIE
BUY-undekiun)

Hroro

YacoB I10 TEME 9

Tema «’Ku3HeHHBIH MUK KJICTKH»

8.1

JKU3HEHHBIN UK 1
KJIETKHU

KiteTouHbIl UKL, €ro Nepruosl U
perymsius. Uatepdaza u MUTO3.
Oco0eHHOCTH TIPOLIECCOB,
MPOTEKAIOIUX B HHTEp(a3e.
[ToaroToBKa KJIETKHU K JICJICHUIO.
IIpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y IOCTCUHTETUYECKHUI
(MpeMHUTOTUYECKUI) IEPUOIBI
uHTepdasbl.

JleMmoHcTpanuu

Ta0nuipl 1 cxeMbl: « KU3HEHHBIN IINKIT
KJIEeTKW», « MUTO3»

PackpsiBaTh cozepkaHue TEPMUHOB U
MOHATUM: KJICTOYHBIM UK, UHTEpPa3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LUKJIAa KJIETKU U XapaKTEPU30BaTh
MPOTEKAIOIINE B HUX MPOLIECCHI

8.2

MatpuuHbIil CUHTE3 2
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
perukanus. [ IpyHIuUIe pernmkanum
JAHK: koMmuieMeHTapHOCT®,
ITOJTyKOHCEPBATUBHBIN CUHTES,
AHTHUIIAPAJUIENBHOCTh. MeXaHu3M

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHATHN: peruKanus (peayivKanus ),
KOMILJIEMEHTAPHOCTb,
aHTUNAPAIIETBHOCTbD,
JHK-nommmepasa, renomepa,
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permukanuu JTHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
Tesomepasa. XpoMOCOMHBIN HA0Oop
KJIETKH — KapuoTHll. J{UIIONuAHBIN 1
raruiouHbIN HAOOPbI XPOMOCOM.
['omosornunsie XxpoMocoMel. [TomoBbIe
XPOMOCOMBI.

JeMoHcTpanuu

Ta0munel U cxeMbl: «KU3HEHHBIN UK
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Pemmukanus JJHK».

ObOopynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpornpenaparsl: «KMUTO3 B KJIETKaxX
KOpEIIKa TyKa.

JlaboparTopHasi pabora

«/3yueHune XpoMOCOM Ha TOTOBBIX
MHUKpPOIIpEnapaTax»

peITMKaIMOHHasl BUJIKA, XpOMOCOMA,
XPOMOCOMHBIN HA0OpP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATH/IbI, IEHTPOMEPA,
KapUOTHIIL, TAIUIOUTHBIN U JUTIIIOUHBIN
Ha0Op XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapaxkTepu3oBaTh CTPOCHHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHLMIBI PETUTUKALIIT
JIHK n maBaTh um copepKaTelbHyO
XapaKTEPUCTHKY .

OnuchIBaTh MEXAHU3M PEITUKAILIUU
JTHK.

CxemaTndecku n300paxaTh CTPOCHHUE
MeTadazHoM XPOMOCOMBI.

PaznuyaTte XpoMOCOMBI

Ha MUKpOIIpenaparax u
MUKpodoTorpapusix

8.3

JleneHue KIETKH —
MHTO3

Henenue kinetku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccel. Tunel MmuTo3a. Kapnokunes
U MATOKUHE3. brosornueckoe
3HAYCHHUE MUTO3A.

JleMmoHcTpanuu

Ta0omunel U cxeMbl: «KU3HEHHBIN UK
KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Permukanusa JIHK», «Muto3y.

PackpriBath copepxanue TEPMUHOB U
MOHATUM: MUTO3, TTpodasa, meTadasa,
anagasza, Tenodasa, KapUOKUHE3,
IIUTOKHHE3, BEPETEHO JIeJICHUS,
MetadaszHas IIacTuHKa, 6opo3aa
JeJICHUS.

[lepeuncnare mocnea0BaTeIbHOCTh
CTaJluii MUTO3a U OMHCHIBATh
MPOUCXOSIINE HAa HUX MTPOLIECCHI.
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O6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKponpenaparsl: «MHUTO3 B KJIIETKaX
KOPEIIKA JIyKay.

JlabopaTtopHnasi paGora

«HaObmoienrne MuTo3a B KJIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX

CpaBHUBATh 0COOEHHOCTH MPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MUTO3A.

Pa3nuuartes ctaguu MuUTO3a

MUKpOIpenaparax)» Ha MUKpOIIpENnaparax u
MUKpodoTorpapusix
8.4 | Perymsamus 1 Perynsauus MUTOTHYECKOTO LIUKIIA PackpeiBath conepxkaHue TEPMUHOB U
YKU3HEHHOTO ITUKJIa KJIeTKu. [IporpamMmmupyemMast KIIeTO4Hast | MMOHSATHM: aronTo3, mpoiudeparus,
KJIETOK ru0eib — anonTos. g depeHunpoBKa.
Kiierounoe siapo, XpoMOCOMBI, XapakTepu3oBaTh PErysLUI0
GbyHKIIMOHATBHAS TCHOMHUKA. MUTOTHYECKOTO IIUKJIA KIETKH.
Mexanuzmvl nponughepayuu, OOBICHATH OMOJIOTUUECKHUI CMBICTT
ougpepenyuposku, cmapenus u eubenu | 3aMporpaMMUPOBAHHON KIIETOYHON
knemox. «L{ugpposas knemra» — rudeNu — arnonro3sa.
ouourpopmamuueckue mooenu YcraHaBIMBaTh B3aMMOCBS3b MEKTY
@DYHKYUOHUPOBAHUS KTIeMKU. rOMEOCTa30M KJIETOK M UX THOEJbIO
JleMmoHcTpanuu
Tabnuipel 1 cxeMbl: « KU3HEHHBIN IINKIT
KJIETKI», «CTpOEHHE XPOMOCOMY,
«Pemmukanmsa JTHKY, «Muto3y»
Hroro yacos 1o teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPT’AHU3MOB»
9.1 | Opranusm Kak eJuHOE 1 buonoruueckoe pazHoobpaszue PackpbiBaTh copepxaHre TEPMUHOB U

Oejoc

OpraHUu3MoOB. OI[HOKHGTO‘IHBIC,
KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

MMOHSITUI: OpraHusm, OopraH, OpraHcJuibl,
CUCTCMa OpraHoOB, alriapar,
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OpraHUu3MBbl.
Oco0eHHOCTH CTPOCHHUS U
KU3HEIEATEIIbHOCTH OJTHOKIIETOUHBIX
opraHn3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPHUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIH, IpyTHE
pOTUCTHI. KoIOHWANIbHBIE OPTraHU3MBI.
B3anMocBs3b 4acTeld MHOTOKJIETOYHOTO
opraHu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak €JMHOE LIeJIOE.
['omeocras.

JleMoHCcTpauumn

Tabauub! 1 cxeMbl: « OTHOKIIETOUYHEIE
BOJOPOCIIN», K MHOTOKJIETOUHbBIE
BOJOpOCINY, «bakTepumny,
«IIpocreitmmey, «Oprasbl HBETKOBBIX
pactenunil», «CHCTEMbI OPraHOB
MMO3BOHOYHBIX )KMBOTHBIX),
«BHyTpeHHEe CTpOEeHNE HACEKOMBIX ).
Oob6opynoBanme: CBETOBOMU
MUKPOCKOIT; MUKPOIIpenapaThbl
OJIHOKJIETOUHBIX OPTaHU3MOB; )KUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
repOapun pacTeHUN pa3HbIX

OTJICJIOB; BJIaXXHBIE MPEMapaThl
KUBOTHBIX

Q)YHKHI/IOHaHLHa}I CHUCTCMA, TOMCOCTAas.

IlepeuncnsaTb CTPyKTypHO-
(byHKIIMOHATBHBIC YaCTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPIraHHU3MOB.

XapakTepHu30BaTh 0COOEHHOCTH
CTPOEHUS U KU3HENEATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHMAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKAHEBBIX OPTraHU3MOB.
CpaBHHBaTh MeX1y cOO0H
OJITHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE 1 MHOTOTKAHEBBIE
OpraHUu3MBbl
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9.2

Tkanu pacreHun

Tkanu pacteHuid. TUIIBI pACTUTEIBHBIX
TKaHeW: oOpa3oBaTeIbHasl, TOKPOBHAS,
MPOBOJIAIIAS], OCHOBHAS,
Mexanudeckas. OcobeHHOCTH
cTpoeHus, GyHKIHNA U pacloiI0KEeHUs
TKAHEW B OpraHax pacTCHUU.
JeMoHcTpanuu

TabauIIbl U CXEMBI:

«Txanu pactennin», «OpraHbl
[IBETKOBBIX pacTeHui», « KopHeBbIE
cuctemMbly, «CTpoeHue cTedis,
«CTpoeHue TMCTOBOW MIIACTUHKI.
O0opynoBaHme: KUBbIE SK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOII; MUKPOIIPENAPATHI TKAHEU.
JlaGoparTopHasi pabora

«/3yueHue TKaHel pacTeHUID

PackpriBath copeprkanue TEPMUHOB U
MOHSTUH: TKaHb, SIUICPMUC, TPOOKA,
KOpKa, JIyO, IpeBeCHHa, IPCBECUHHBIC
BOJIOKHA, JTyOSIHBIC BOJIOKHA, COCY/IBI,
KaMEHHUCTHIE KIIETKH.

XapaKTepru30BaTh THITHI PACTHTEIIBHBIX
TKaHeW: oOpa3oBaTeibHas, TOKPOBHAsI,
MIPOBOSAIIAS, OCHOBHASI, MEXaHUYECKAs,
MEPEUYNCIIATh OCOOEHHOCTH UX CTPOCHUS
Y BBITIOJTHSCMbIC (VYHKITHH

9.3

TkaHu )KUBOTHBIX U
yeJoBeKa

TkaHu )KUBOTHBIX U UeIOBEKA. T UITbI
JKUBOTHBIX TKaHEH: SIIUTEIMaIbHAas,

COCAMHUTCIIbHAA, MbIIICYHAA, HCPBHA.

OcobenHoctu cTpoeHusl, GyHKUIUHN U
PACIIOJIOKEHUS TKAHEW B OpraHax
KHUBOTHBIX U Y€JIOBEKA.
JleMmoHcTpanuu

Tabmuiel u cxeMbl: « Tkanu
’KMBOTHBIX», «CKeJIeT 4eI0BeKay,
«[lumeBapuTenpHas cHCTEMAY,

PackpriBaTh coqiep:kaHre TEPMUHOB U
MOHSITUI: SIUTENNN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEHPOH,
HEUPOTJIHS.

XapakTepu30oBaTh TKAHU )KUBOTHBIX U
YyeJIOBEKa: dMIUTEIMaIbHasl,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HEPBHAS;
MEePEYUCIIATh OCOOCHHOCTH X CTPOCHHUS
Y BBITIOJTHSAEMbIE (DYHKITHH
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«KpoBeHocHas cucremay,
«JlpixarenbHas cucreMay, «HepBHas
cucrema», «Koxayn, «MpllieuHas
CHUCTEMA.

O6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKpOTMpenapaTsl TKaHEH.
JlaGopaTopHasi pabora

«/3yueHune TKkaHen JKUBOTHBIX»

9.4

Opranbl. CucTeMbl
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHbBIC OPTaHbl PACTCHUM.
OpraHbl ¥ CHCTEMBI OPTaHOB
YKUBOTHBIX U yejoBeka. OyHKIUU
OPTaHOB U CUCTEM OPTaHOB.
JleMmoHcTpanuu

Tabmuitel u cxembl: «OpraHbl
LBETKOBBIX pacTeHUu», «KopHeBbIe
cucteMb», «CTpoeHHUE CTEOIIS,
«CtpoeHue JIMCTOBOM MJIACTUHKN,
«CKeJeT ueaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucrema,
«JlpIxaTenbHas CUCTEMAY,
«BpiaenurensHas cucreMa», «HepBHas
CHUCTEMay, « DHJIOKPUHHAS CUCTEMAY.
O6GopynoBaHme: )KUBbIE SK3EMIUISPbI
KOMHATHBIX PacTEHUI; repoapuu
pacTeHU Pa3HbIX OTIEIIOB; CKEJIEThI

PackpbiBaTh cojiepKaHUE TEPMUHOB U
MOHSATHUM: OpraH, KOpeHb, MoOeT,
LIBETOK, IJI0JI, CEMSI, IIOJIOBBIC YKEJIEC3bI,
MTOJIOBBIE MMPOTOKH, KOIYJIATUBHbBIC
OpraHbl, CHCTEMBbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHbBIC U
T€HEpPATUBHBIC OPraHbl PACTCHUH,
COMATHYECKHUE U PETYJISITOPHBIEC OPTaHbI
KUBOTHBIX; IEPEUUCIISITH OCOOCHHOCTH
UX CTPOSHUS U BBIMOJHIEMbIC (DYHKITUH.
YcranaBnuBaTh B3aUMOCBSI3U MEKITY
CTPOCHHEM OPTaHOB U UX (DYHKIHUSIMHU.
Paznuuarth BUABI TKaHEW, OpraHbl U
CHUCTEMBI OPTaHOB, B TOM UHCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQYKHBIX Mperaparax, repoapusx u
MuKpodoTorpadusx, Tadaunax,
MOJIENSX U MYJISKaX
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MO3BOHOYHBIX; KOJIJICKIIUU
0€CII03BOHOYHBIX )KUBOTHBIX; BIIAXKHbBIE
npernapaTsl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlabopaTtopHnasi paGora

«W3y4enune opraHoB IBETKOBOTO
pacTeHus»

9.5

Ornopa Tena
OpraHu3MOB

Omnopa Tena opranu3moB. Kapkac
pacteHuid. CKeneThl OJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHblil 1 BHyTPEHHHUU CKEJIET.
CrpoeHne 1 TUIIBI COETUHEHUS KOCTEM.
JlemoHCcTpanumn

Tabauue! u cxeMmbl: «CTpoeHue
cte0s», «CTpoeHue TUCTOBOM
IUTACTUHKNY, « CKEJIET YEI0BEKAY.
ObOopynoBaHme: CKEIEThI
MMO3BOHOYHBIX; BIAXKHBIE TPENAPaThI
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBUHBI MOJITFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKUX

PackpbIBaTh cofiepkaHne TEPMUHOB U
MOHSITUI: OMOPHBIE CUCTEMBI, 000JI0UKU
KJIETKH, PUOPHUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKNN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JUIMHHBIE, KOPOTKHE,
TIJIOCKHUE), COeTMHEHUS KOCTEH,
HETOIBWXHBIC (IIIBBI),
IIOJIYIIO/IBM>KHBIE, TTOJIBU)KHBIE
(cycraBbl), OTIENbBI CKEIEeTa
IT0O3BOHOYHBIX )KMBOTHBIX: YEpell,
0CEBOM CKelleT (I03BOHOYHUK, TpyAHAs
KJIETKa, XOpJa), Hosica KOHEYHOCTEH,
cBOOO/IHbIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUN
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIbI
COEJIMHEHUS KOCTEMU.

YcTanaBnuBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM ONIOPHBIX CUCTEM U UX
GyHKUMSIMA B OpTaHU3ME.
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CpaBHUBATH CTPOCHUE OMIOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmxenue JIBrkeHue opraHu3MoB. JIBrmxeHue PackpbIBath cofiepkaHne TEPMUHOB U
OpraHu3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHATUM: ABUKEHUE, IBUTATEIbHBIE
aMEOOUIHOE, KTIYTUKOBOE, PECHUYHOE. | OPTaHEIUIbl, JBUKEHHUE ITPOCTENIINX
JIBUKE€HNE MHOTOKJIETOYHBIX (amE€OomaHOE, KTYTUKOBOE,
pacTeHUI: TPOIU3MBbI U HACTHUH. PECHUYHOE), IBU)KEHUE PACTEHUI
JIBMKE€HVE MHOTOKJIETOYHBIX (TponM3MBbl, HACTHH ), MBILLICYHbIE
YKUBOTHBIX U YEJIOBEKA: MbIILICYHAS CUCTEMBI (COKPATUTENIbHbIE BOJIOKOHIIA,
cucrema. Pediexc. CkeneTHbIE MBIIIIBI | KOKHO-MYCKYJIBHBIH MEIIOK, CKeJIeTHASI
U UX padora. MYCKyJaTypa), CKEJIEeTHasI MbIIIA
JleMOHCTpanuu (MBILLIEYHOE BOJIOKHO, MHO(HOpHILIa),
Tabaunp! 1 cxembl: «OTHOKIETOUYHBIE | BBICIIUE JBUTATEIbHBIC IICHTPBI, paboTa
BOJIOpocn», «lIpocrenmey, MBI (ABUTATEIbHAS, COMAaTUUECKas ),
«CTpoeHune MbIIb», « MplleyHas MBIIIEYHOE YTOMJICHHE.
CUCTEMAY XapakTepu3oBaTh BUAbI JBUKEHUS
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
VYcTaHaBnuBaTh B3aUMOCBS3b MEXKITY
CTPOEHUEM ONOPHBIX CUCTEM U
JIBUKEHUSIMU OPTaHU3MOB
9.7 | Ilutanue opraHu3MoB IIutanne opranu3mos. Ilornomenue PackpsiBaTh cozepkaHue TEPMUHOB U

BOJbI, YITICKHUCIIOIO ra3a 1
MHHCPAJIbHBIX BCIICCTB PACTCHUAMMU.
[IuTanue )KMBOTHBIX.

MOHSATUN: TUTAaHUE, TTHUIIEBapECHUE,
MUIIEBAPUTENbHBIC BAKYOJIH, KUILIEYHAS
MOJIOCTh, MUILIEBApUTENIbHAS TPYOKa,
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BHYTpHNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuuieBapenue. [Iuranue mo3BOHOYHBIX
KUBOTHBIX. OTHEIIBI
MALLEBAPUTENBHOTO TPAKTA.
[InmeBapuTenbHBIC KEIE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.
JeMoHcTpanuu

TabauIIbl U CXEMBI:
«KunieqHomnonocTHeley,
«IInmeBapurenpHas cucteMay, «Cxema
IIATAHUS PACTEHUI.

O0opynoBaHme: )KUBbIE FIK3EMIUISPBI
KOMHATHBIX PacTeHUI; 000pyI0BaHUE
JUISL AEMOHCTPALMU ITIOYBEHHOTO U
BO3JIyIIIHOT'O IMUTaHUs PACTEHUH,
pacuierieHus Kpaxmaia 1 OeJKoB

noj aeicTBueM (pepMeHTOB

MUIIEBAPUTEIBHBINA TPAKT,
MUIIEBAPUTEHHBIC KETIC3HI,
MUIIEBAPUTEIHHBIC COKH.
XapaKTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKIICTOYHOE
MUIICBAPCHHUE.

PazanyaTh Ha M300pakeHUsIX (CXxeMax,
Ta0IUIAX, MYJISIKAX ) OTIEIbI
MUILIEBAPUTEIHHOTO TPaKTa U
MUIIEBAPUTEIHHYIO CUCTEMY UeJIOBEKa.
YcTanaBIMBaTh B3aUMOCBSI3U MEKTY
CTPOCHHEM OPTaHOB IMHIIICBAPEHUS

9.8

JIpIxaHue OpraHn3MoB

JlpIxanue opranu3MoB. JlpIxaHue
pacteHui. /[prxaHre >KMBOTHBIX.
Huddysus ra3oB yepe3 NOBEpXHOCTb
KieTku. KokHOe JIbIxaHue.
JlpixaTenpHasi IOBEpXHOCTh. JKabepHoe
U JEroyHoe Abixanue. [[prxanue
MMO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOLMOHHOE YCIOXKHEHUE CTPOCHUS
JErKUX MTO3BOHOYHBIX )KUBOTHBIX.
JpIxarenbHast CUCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATUH: AbIxaHue, TUPPy3us, KOKHOE
NbIXaHW€, OPTaHbl JbIXaHUs,
JbIXaTEJIbHbIC JBUKEHUS, JbIXaTEIbHBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIFOLIMOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUISIIUU JETKUX Y TITUIL
U MJIEKONUTaromux. Perynsuus
IbIXaHus. JIpIxaTeabHble 00bEMBI.
JdeMoHCcTpaMu

Tabmwmirel 1 cxembl: «/[prxaTenpHas
CHUCTEMAY.

OGopynoBanme: 000pyI0BaHKE
JUJIsL IEMOHCTpPAIIUM OMBITOB

10 U3MEPEHUIO KU3ZHEHHON EMKOCTH
JETrKUX, MEXaHW3Ma JbIXaTeIbHBIX
JIBYDKEHUH

MTO3BOHOYHBIX )KUBOTHBIX.
Pasznuyars Ha n300pakeHusX (cxemax,
TabJINLAX, MYJISKAX) JbIXaTEIbHYIO
CUCTEMY Y€JIOBEKA.

OnuceIBaTh MEXaHU3M BEHTWIALMH
JETKUX y NTUL U MJIEKOIUTAIOIINX.
VYcTaHaBnuBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPTaHOB JbIXaHUS U UX
(GYHKIUSMU B OpraHu3Me

9.9

Tpancnopr BemecTs
Yy OpraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTEHHIA.
TpaHCIIOPT BEWIECTB Y KUBOTHBIX.
KpoBeHocHasi cuctema 1 €€ opraHsi.
KpoBeHoCHas crucTema M03BOHOYHBIX
JKUBOTHBIX W yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru
KpOBOOOpAIIeHUS. DBOJIOIIMOHHBIC
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX JKUBOTHBIX.
Pabora cepaiia u e€ peryssus.
JdeMoHcTpanuu

Tabauub! 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHu», «KopHeBbIe
cuctembl», «CTpoeHue cTediisy,
«CTpoeHue TMCTOBOM MIIACTUHKWY,

PackpeiBaTh comeprkanne TEpPMUHOB U
MOHSITUI: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y PACTEHH, KPOBEHOCHAs
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIIeHHe, KpyTH
KpOBOOOpAIEHUS, CEPICUHBIN ITUKII,
mumpooObparenue, tumda,
TuM(paTUYECKHUE COCY/IbI,
TuM(bAaTHYECKHE Y3IIbl, BHYTPEHHSS
cpela opraHusma.

XapakTepru30BaTh TPAHCIOPT BEIIECTB
y pacTeHui u 6ECI03BOHOYHBIX
YKUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaSI CHUCTCEMA»,
((KpOBeHOCHBIe CHCTCMBI IIO3BOHOYHBIX
KHNBOTHBIX»

Pasznuyars Ha n300paXkeHusX (cxemax,
TabnMIax, MyJIsKax) KpOBEHOCHYIO U
TUM(paTHIECKYIO0 CUCTEMY YeJIOBEKa.
Y craHaBIMBaTh B3aUMOCBSI3H

MEXIy CTPOEHUEM OPraHOB
KpOBOOOpaIrieHus U ux QyHKIUIMU

B OpraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Brinenenue y opranu3moB. Beigenenue
y pacTeHui. Brienenue y )KuBOTHBIX.
CokpatutenbHble BaKyoau. Oprabl
BbIJIeTIeHUs. DUIbTpalus, CeKpenus u
oOpaTHOE BcachlBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BoifeneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEIILHON CUCTEMaMU.
Briienenre y mo3BOHOUHBIX )KUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIMOHUpOBaHUE HEDPOHA.
OOpa3zoBaHue MOYH Yy UETIOBEKA.
JleMmoHcTpanuu

TaOnuipel ¥ cxeMbl: «BeiaenurenpHas
CUCTEMAY

PackpriBaTh copep:xaHue TEPMUHOB U
MOHSATUM: BBIICJIICHUE, TYTTallUsI,
JUCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
M3BUTHIE KAHAIBIIbI, 3BE314ATHIC
KJIETKH, BBIACIUTENbHBIE TPYOOUKH,
MaJILITUTUEBBI COCY/IbI, IOYKH,
MOYETOYHHUK, MOYEBOH IMy3bIPb,
He(poH, Moya.

XapakTepu3oBaTh MPOLECC BbIACICHUS
Y PACTEHUM U JKUBOTHBIX.

Pa3znuuath Ha U300pakeHUAX (CXeMax,
Ta0auIax, MYJISKaX ) BIICIUTEIbHYIO
CUCTEMY YEJIOBEKa.

OnuceIBaTh MEXaHU3M
(GyHKIMOHUPOBaHUS HEPPOHA; MPOLECC
00pa3oBaHUsI MOYH.

YcraHaBaMBaTh B3aUMOCBSI3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUSI ¥ UX (DYHKITASIMH

B OpPraHU3Me
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9.11 | 3ammra y opraHu3mMoB 3ammra y OpraHu3MoB. 3amura PackpbIBaTh cofepkaHue TEPMUHOB U
Y OJHOKJIETOYHBIX OpraHu3MoB. CIIOphI | TMOHATHI: KaIlcyia, SHA0CIIopa, IIUCTa,
OaKTepHil U UCTHI MPOCTEHIITHX. KyTHKYJIa, CPEJICTBA TACCUBHOM
3alyTa y MHOTOKJIETOUHBIX PACTEHUH. | 3aIMTHI, CPEACTBA XUMUIECKOM
Kyrtukyna. CpeacrTsa nmacCUBHOM U 3alUThl, KOKHBIE TOKPOBBHI,
XUMHUYECKOU 3a1UThl. OUTOHIIHIBI. UMMYHHUTET, UMMYHHas CUCTEMA,
3ammTa y MHOTOKJIETOUYHBIX AHTUTEH, AaHTUTETIO.
KUBOTHBIX. [TOKpOBBI U UX XapakTepu3oBaTh BUJIbI 3aIIATHI
MPOU3BOIHBIE. 3allUTa OpraHu3Ma Y OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
ot 6one3neit. UMmyHHas cucrema OpPraHU3MOB.
yesioBeka. KieTounslil 1 rymopanbsHblid | ONUChIBATH CTPOEHUE KOKHBIX
UMMYHHUTET. Bposxx1EHHBIN 1 MMOKPOBOB U UX MPOU3BOAHBIX.
MPUOOPETEHHBIN crienuduaecKuit Paznmuuate Ha n300pakeHUsX (cxemax,
UMMYHHTET. Teopus KIOHAIbHO- TabnuIax, MyJIsKax ) OpraHbl
cenekTuBHOTO UMMyHuTeTa (I1. Dpnux, | UMMYHHON CHCTEMBI YelIOBEKa.
®.M. bepuer, C. Tonerana). YcraHaBiIMBaTh B3aUMOCBSI3U MEKIY
BocnanutenbHble OTBETHl OPTaHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
Ponb BpoXKIEHHOTO UMMYHHUTETA GyHKIMSIME B OpraHU3Me
B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUM.
JleMmoHcTpanuu
Tabuuisl U cxeMbl: «Koxkay,
«mmynutery, «CtpoeHue cTeds»,
«CTpoeHue JIMCTOBOM MJIACTUHKI

9.12 | Pa3zapaxumMocThb Pa3apaxxuMocTh 1 peryiasuus PackpbiBaTh cofiep:kaHue TEPMUHOB U

U PETYJISIUS
y OpraHu3MOB

y Oopranu3moB. Pa3znpaxxumMoctb
Y OJJHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. PaznpaxxumocTs u perynsuus

MOHSATUI: Pa3IpaXUMOCTh, PETYISLU,
TaKCHUCBhI, POCTOBBIE BELIECTBA
(ayKCUHBI), HEpBHAsI CUCTEMA,
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y pacteHuii. PocToBbIE BEHIECTBA U UX
3HAQ4YCHHUE.

HepBHas cucrema u pedriexkropHast
peryJsinus y ;KkuBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIIbl. DBOJIOLIMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX. OTIIEIbI
T'OJIOBHOI'O MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekTopHas
nyra. be3yciioBHbIE U YCIIOBHBIE
pedIieKcChl.

['ymopasibHast peryJisinus u
DHIAOKPUHHAS CUCTEMA )KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lelicTBue
rOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKpPUHHOU cucteM. [ unoramamo-
runo@uzapHasi CUCTEMa.
JlemoHCcTpanumn

Iloptper: U. II. [TaBnos.

Tabnuiel u cxembl: «CTpoeHUE
ruape», « CTpOEHUE IIIaHAPUNY,
«BHyTpeHHee CTpOEHUE T0KAEBOTIO
yepBs», «HepBHas cuctema pbioy»,
«HepBHas cucremMa JArymKmu»,
«HepBHas cuctema
IpecMbIKarouxcs», « HepBHas

pedaexkTopHas perysnus, pediekc,
pednexTopHas ayra, nepeaHuil Mo3r,
MPOMEKYTOUHBIN MO3T, CPETHUN MO3T,
MO3XKEUYOK, MPOIOJATOBATHIA MO3T,
BEreTaTMBHAsI HEPBHASI CUCTEMA,
IryMOpaJIbHAasl pEryJisilus, TOPMOHBI,
SHAOKPHHHAS CHCTEMa, TUIIOTAIIaMO-
runogusapHas CUCTEMA.
XapaxkTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPraHU3MOB U
pedIIeKTOpHYIO PEeTyIsSIIUI0

y dKUBOTHBIX.

Paznuuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJisKax ) HEPBHYIO CUCTEMY
U €€ OTIeNbl; OT/AEJIbl TOJIOBHOTO MO3Tra
MTO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPATIbHYIO PETYIIALIMIO
Y dKUBOTHBIX.

Paznmuuate Ha n300pakeHusX (cxemax,
TabNHIax, MyJIsbKax ) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
Ha3biBaTsk xkese3bl 9HAOKPUHHON
CUCTEMBbI YEJIOBEKA U BbIpabaThIBAEMbIE
UMU TOPMOHBI.

OnuceIBaTh 1€MCTBUE TOPMOHOB.
VYcTaHaBnuMBaTh B3aUMOCBS3U MEXKITY
CTPOEHHUEM OPTaHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTIUTAIOMUX», «HepBHas cuctema
YeJI0BEKa», « JHJOKPUHHAS CUCTEMAY,
«Pedexcy.

Oob6opynoBanme: MOJICIIY TOJIOBHOTO
MO3Ta Pa3JIMYHbIX JKUBOTHBIX

HSHAOKPUHHON CUCTEM U UX QPYHKIUSIMU
B OpraHu3Me.

XapakTepu3oBaTh IBOJIOIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX

Hrtoro yacos 1o teme 17
10. | Tema «PASMHOKXEHUE U PASBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 @opMBI Pa3MHOKEHUS OPTAHU3MOB: PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHU3MOB Oecrionoe (BKJItoYasi BEr€TaTUBHOE) U MOHATUI: PA3MHOKEHHE, IIPOCTOE

moJsioBoe. Buasl Oecrionoro
Pa3MHOXXEHUS: TIOYKOBaHUE,
criopyJisinus, pparMeHTaus,
KJIOHUPOBAHMUE.

JeMmoHcTpanuu

Tabanub! 1 cxeMbl: «BerertatuBHoe
pa3sMHOXXeHHUE», « TUITBI 6ecItoa0ro
pa3MHOXEeHUs», «Pa3zMHOXKEeHNE
XJIAaMHJIOMOHAJIbI», « Pa3sMHOKEeHHNE
ABIJICHBIY, «Pa3MHOXKEHNE THAPHI

JieJICHUE, TIOYKOBAHKE, CTIOPYIISINS,
BETETATUBHOE Pa3MHOKCHHE,
(dbparMeHTanus, KJIOHUPOBaHUE, TAMETHI,
criepMaTo3ou/i (CriepMuii), sleKeTka,
3Ur0Ta, KOHBIOTaIus.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
1 TIOJIOBOTO PA3MHOEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYyIIHOCTh U (DOPMBI
0ecrnoyioro pa3sMHOKEHHSI OPraHU3MOB;
OMOJIOTMYECKOE 3HAUYEHHE OECITOJIOTO
Pa3MHOKCHUS.

Paznnuarts criopy kax
CHEIUATN3UPOBAHHYIO KIIETKY,
MpeIHa3HAYCHHYIO /11 OECII0JIOTO
Pa3MHOXEHUS, U CIIOPBI OAKTEPHUH.
OOBICHATH MPEUMYIIIECTBA TIOJIOBOTO
Pa3MHOXEHUS HaJl OCCITONIBIM.
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PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJIEKIUU U CEIIBCKOM XO35MCTBE

10.2

[lonoBoe
pPa3MHOKEHHUE.
Meiios

[TomoBoe pasmuoxkenue. [1omoBsie
KJICTKH, WM TaMeThl. Meiio3. Ctanun
Meno3a. [loBenenne XxpoMocom

B Meio3e. KpoccuHrosep.
buonornyeckuii cMbICa MeHO3a U
MOJIOBOTO Mporecca. Meio3 u ero
MECTO B )KU3HCHHOM ITHKJIC
OpTraHU3MOB.

JleMoHcTpanuu

Tabmuiel U cxeMel: «Meiio3»,
«XPpOMOCOMBD»

PackpeiBath copepkaHue TEPMUHOB U
ITOHSTHI: MEi03, OMBAJICHTHI,
KPOCCUHTOBEp, UHTEPKUHE3,
HE3aBUCHUMOE PaCIpe/ICICHUE;
KPOCCHUHT'OBED.

Pa3znnuatek Ha n300pakeHusIX (cxemax,
Ta0JIUIIax ) 1 MEKpOTIpenapaTax 3peiibie
MIOJIOBBIC KJIETKM MJICKOTTUTAIOIINX U
OpraHbl PA3MHOKEHHUSI BBICIITNX
pacTeHUN.

PackpeiBaTh CymHOCTh M€103a,
XapaKTepU30BaTh €ro OT/IEIbHbIC
CTaJIUU.

OnpenensaTe MeCTO Mei03a

B )KU3HEHHBIX IIUKJIAX PA3JIMYHBIX
OpPTaHU3MOB.

OOBSACHITH OMOJIOTUYECKUM CMBICIT
KPOCCHUHT'OBEpa, OITUCHIBATH €T0
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
paziauyaTh OTJEIbHBIC UX CTAIUU

Ha MUKpOIIperapaTax u H300paKeHUIX
(cxemax, Tabnuiax).

PackpbIBaTh 3BOJIFOIIMOHHOE 3HAUYECHUE
MOJIOBOT'O Pa3MHOKEHUS OPraHU3MOB
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10.3

['amertorenes.
OO6pazoBaHue u
pa3BUTHE TOJIOBBIX
KJIETOK

[IpenzapopilieBoe pa3BUTHE.
["ameTorenes y »kuBoTHbIX. [lo70BBIE
xene3pl. OOpa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHHe MOJIOBBIX KIIETOK.
On010TBOpEHNE U SMOPHUOHATIBHOE
pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JleMoHcTpanuu

Tabmuiel U cxeMbl: «['ameToreHesy,
«CtpoeHue SULIEKIETKH U
CIIEpPMAaTO30U/1a».

Ob6opynoBaHme: CBETOBOMH MUKPOCKOIT,
MUKPOTIpEnapaThl SUIEKIECTOK U
CIIEpPMAaTO30U/IOB.

JlabGoparopHasi padora «l3yueHue
CTPOCHHUSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOITpenaparax»

PackpeiBaTh conep:kaHue TEPMUHOB U
IIOHATUI: TaMETOTE€HE3, CIIEPMATOIEHE3,
OOI€HE3, CEMEHHHUKH, SINYHUKH,
CIIEPMAaTOrOHMH, CIIEPMATOLUTHI,
CIEpMaTHU/Ibl, CIIEPMATO30U/IbI,
OOTOHUH, OOLIUTHI, ITOJISIPHBIE TEJIBLIA,
ANLEKIIETKA, aKpOCOMA.

[lepeuncnsaTh CTaguy raMeTOreHe3a

Y )KUBOTHBIX.

OnuceIBaTh NPOLIECC TAMETOTEHE3A U
€ro IepUObl, CTPOCHUE IIOJIOBBIX
KJIETOK.

Paznmuuate ocoOeHHOCTH
CIIiepMaToreHes’a u 0oreHesa.
OnuceIBaTh NPOLIECCHI OCEMEHEHUS U
OIUIOJOTBOPEHUS, Pa3HbIE BAPUAHTHI
IMapTEHOTreHe3a

10.4

NunuBuyansHOE
pa3BUTHE
OpPTraHU3MOB —
OHTOI'CHE3

NuauBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOT'€HE3).
DMOpHOIIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — oona

U3 271a6HbIX NPOOIeM IMOPUOTOCULL.
Konyenyusa mopgoeernos u mooenu
mopgoeenesa. Ctaauu >MOpUOTEeHE3a
YKUBOTHBIX (HA MPUMEPE JIATYILKH).

PackpriBath copepxanne TEPMUHOB U
TOHSATUM: OIUIOJIOTBOPEHUE, 3UT0OTA,
Oyactomep, aKpOCOMHas peaKIus,
MIPOHYKJIEYC, TAPTCHOTCHE3,
aMOpuoreHes, ApodiaeHue, 61acTya,
MOpYJIa, racTpyJia, Heupya,
OpraHoreHes, 3KTojiepMa, Me30iepMa,
DHTOJZIEpPMA, IIEJIOM, HepBHAsI TpyOKa,

80




Hpobnenue. Tumsl qpodrieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe OpoObieHue.
bracmyna, muner 6nacmyn.
OcobenHocTH ApOoOICHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpyJsiius). 3akjiaika
OpTaHOB M TKaHEH U3 3apOABIIIEBIX
JUCTKOB. B3auMHoe BiusiHuE YacTei
Pa3BUBAIOIIETOCS 3apOIbIIIa
(aMOpuoHaNIbHASI MHIYKIIMS ). 3aKiIaaKa
IJIaHA CTPOCHUS dKUBOTHOTO KaK
pe3yJIbTaT HePAPXUUYECKUX
B3aUMOJECHUCTBUN I'eHOB. BinsiHue
Ha HYMOPUOHAIBHOE Pa3BUTHE
pa3NUYHBIX PAKTOPOB OKPYKaIOIIEH
Cpenbl.

JleMmoHcTpanuu

IToptper: X. [lInemaH.

Tabauib! U cxeMbl: « OCHOBHBIE CTaUU
OHTOTEHE3a.

Oo6opynoBanme: moneinb «L{ukn
Pa3BUTHS JIATYIIIKH

X0pa, KulleuHas Tpyoka.
Onpenensate SMOPHUOHATIBHBIN PO
pa3BUTHUS OpPraHU3Ma U OIUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
poOJIeHns — 00pa3oBaHUE
OJITHOCJIOMHOTO 3apo/blIia — OJ1acTyJIbl;
3aBHCHMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJITKA B STUIEKIICTKE;
racTpyJisiLUIO U OPraHOT€HE3.
OOBsicHATH ATanbl Ju(PepeHInpPOBKH
TKaHEeW, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PEryJISLHI0
AMOPHOHATILHOTO PAa3BUTHS;
JAETEpMUHALINIO U SMOPUOHAIIbHYIO
WHAYKINIO; TCHETHYECKUH KOHTPOITh
pa3BUTHAI.

OO60CHOBBIBATH BPEIHOE BO3/ICHCTBHE
Ta0auyHOTO JIbIMA U aJIKOTOJIA Ha XOJ
AMOPHOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS
OpraHu3Ma 4yejoBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

PocT 1 pa3BUTHE )KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[IpsiMmoe 1 HETIpsIMOE pa3BUTHE.
PazButne ¢ meramophozom

PackpeiBaTh comepikanne TEpPMUHOB U
MOHSTHUI: OHTOT'CHE3,
OCT3MOPHUOHAIBHOE Pa3BUTHE,
MeTamopo3, THIMHKA, POCT, CTAPEHUE,
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y 0eCro3BOHOYHBIX U MO3BOHOYHBIX
’KUBOTHBIX. bruonornyeckoe 3HaueHUE
MPSIMOTO W HEMPSIMOTO Pa3BUTHUS, X
pacnpoCTpaHeHue B npupoe. Turbl
pocTa )KUBOTHBIX. PAKTOPHI pETYIISIUN
pOCTa )KUBOTHBIX U YesioBeka. Ctaauu
NOCTAMOPHUOHAJIBHOTO Pa3BUTHS Y
JKABOTHBIX U 4esoBeka. [leprnossl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJOTMYECKHUE MTPOLIECCHI.
JlemoHCcTpanumn

Tabauue! u cxeMmsl: «lIpsmoe u
HETpsAMOE pa3BuTue», «Pazpurue
MAaMCKOro XyKka», «Pazsutue capanumn»,

«Pa3BuTHE JAATYLIIKNY.
IIpakTnuyeckas padora

«BpIsIBIEHNE IPU3HAKOB CXO/ICTBA
3apOABILIEH T03BOHOYHBIX )KMBOTHBIX)

CMEPTh.

XapakTepu30BaTh MOCTIMOPUOHATBHBIN
MIEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBL.

XapakTepu30BaTh NPSIMOE PA3BUTHE U
€ro MepUOBI.

N3narate conepxanue Teopuit
CTapeHUs1 OPTaHU3MOB.

OOBSACHITH OMOJIOTMYECKUM CMBICIT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasmHOXeHue u
pa3BUTHUE PACTECHUN

Pa3MHOX€eHHE 1 pa3BUTHE PACTEHUN.
["amerodur u ciopodut. Meiios

B )KU3HCHHOM LIMKJIC PACTCHUM.
OO0pazoBaHue crop B Mpoliecce Meno3a.
I'amerorenes y pacteHui.
OI1U1010TBOPEHHE U PA3BUTHE
PACTUTENIBHBIX OPraHU3MOB. J[BOiHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX
pactenuit. Obpa3oBaHue U pa3BUTHE

PackpbIBaTh conepxanue TEPMUHOB U
NOHATUH: TameTodur, ciopodur,
aHTEPUJIUU, APXETOHHUH, 3apPOCTOK,
Meracrnopa, 3apOo/IbILIEBbII MEIIOK,
CUHEPTHU/IbI, AaHTUIIOABI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIUIOZIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOuH, MepHobl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
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CEMCHH.
MexaHu3MBbl perysiliii OHTOT€HE3A
Yy pacCTeHUH 1 )KUBOTHBIX.
JdeMoHCcTpaMu

[Hoptpert: C. I'. HapammuH.
TaGmwmie 1 cxeMbl: «J[BoliHOE
OTUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHuin», «CTpoeHue cCeMsiH
OJIHOJIOJIBHBIX U JIBYIOJIBHBIX
pacteHuin», « Ku3HEeHHBIN UK
MOPCKOM KamycCThl», «  Ku3HEHHBIN
LIUKJI MXa», «KU3HEHHBINA MK
MManoOpPOTHUKA», « KU3HEHHBIN LUK
COCHBI».

JlaboparTopHasi pabora

«CTpoeHne opraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepHu30BaTb 0COOCHHOCTH
0€CII0JIOr0 U II0JIOBOTO PA3MHOXKEHUS
LIBETKOBBIX PACTCHUM.

Bb1aensaTe 0cOOEHHOCTH MPOTEKAHUS
raMeToreHesa y [BETKOBBIX PACTEHUM.
OmnuceiBaTh IpOLECC JBOMHOTO
OIUIOJOTBOPEHUS y [IBETKOBBIX
pacTeHuil U OOBSICHATH €T0
IIPEUMYILIECTBA 10 CPABHEHUIO

C OIUIOJOTBOPEHUEM Yy CIIOPOBBIX U
I'OJIOCEMEHHBIX

HToro yacoB mo teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3BMEHYMBOCTH OPraHU3MOBY
11.1 | Ucropwus ctanoBnenus | 1 HcTopust CTaHOBJICHUS M PA3BUTHS PackprIBath cojeprxanne TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

IeHETUKH KakK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.

Posnb oTe4eCTBEHHBIX YUEHBIX

B Pa3BUTHUU I'€HETUKHU. PabOTHI

H.K. Konsnosa, H./. BaBunosa,

A.H. Benosepckoro, I'.JI. Kapneuenko,

MOHSTHUM: TeHETUKA, T'eH.
JIeMOHCTpUPOBATH 3HAHUSI UCTOPUU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHSI TEHETUKU KaK HAYKHU
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JdeMoHCcTpaMu

[Toprpetsl: I'. MeHens,

I'. le ®pus, T. Mopran,

H. K. Konsnos, H. 1. BaBuios,

A. H. beno3zepckui,

I'. JI. Kapneuenko,

10. A. ®unumnyeHko,

H. B. Tumodees-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHMBOJIBI TCHCTHUKHA

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. ' OMOJIOTHUYHBIE XPOMOCOMBHI,
aJUIeNIbHbIC TE€HBI, AIbTEPHATUBHbIC
MPU3HAKH, TOMUHAHTHBIA U
pELIECCUBHBIN TPU3HAK, TOMO3UTOTA,
reTEePO3UTroTa, YNCTAsl JIMHUS, TUOPUIBI,
redoturl, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUI0JIOTUYECKUH,
LATOJOTUYECKUH, MOIEKYJIISIPHO-
T€HETUYECKU .

JdeMoHcTpanuu

Tabauiibl: «MeToIbl TEHETUKNY,
«CXeMbl CKpeIIUBaHUS».
JlaGoparTopHnasi paGora

«JIpo3oduiia kak 0OBEKT TeHETUYECKUX
HUCCIIEI0OBaHUI

PackpeiBaTh conep:xkaHue TEPMUHOB U
IOHSTUI: HACJIEACTBEHHOCTb,
HAaCJIEJOBAHUE, U3MEHUYHUBOCTD,
reHoTurl, (GEHOTHI, TEHOM, JIOKYC,
XPOMOCOMBI, AJJIETIbHBIE T'eHbI (AJLJIEN),
aJbTepPHATUBHBIE TPU3HAKH,
rOMO3UI0Ta, F€TEPO3UroTa,
JOMUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIMHUS, THOPUIBI.
ITosb30BaTHCA TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOU

JUISL 3AIIMCH CXEM CKPEIIUBAHMS

Hroro yacos no treme
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12

Tema «gaKOHOMepHOCTH HaACJICACTBCHHOCTHN»

12.1 | 3akoHOMepHOCTH 2 MoHOrnOpuIHOE CKpEIINBAHUE. PackpeiBath conep:xkaHue TEPMUHOB U
HacleI0BaHUs ITepBriit 3ak0H MeHnaens — 3akOH MOHSATHUI: MOHOTHOPHTHOE
MIPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
MounorubpuaHoe nokoJieHus. [IpaBuino nOMUHUPOBaHUSA. | IOMUHUPOBAHUE, PACIICTIIICHUE
CKpEILIUBAHUE Bropoi 3akoH MeHienst — 3aK0H MIPU3HAKOB.

pacIIeIUICHUs ITPU3HAKOB. OnuceiBaTth OonbITEI . Mennensa
[{uTosiornuyeckne OCHOBBI 10 M3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHTHOTO CKPEIIUBAHUS. Mapbl MPU3HAKOB Y TOPOXA MOCEBHOTO.
I'unoresa YuCTOTHI raMeT. [IpuBoauTH POPMYIUPOBKH MTEPBOTO U
JleMoHCcTpanumn BTOPOro 3aKkoHOB I'. Menaens (3akoHa
IToptper: I'. Mennens. eAMHO00pa3usi THOPUIOB MEPBOTO
Tabnuiiel U cxeMbl: «IlepBbIii U BTOPO | TTOKOJICHUS, 3aKOH PaCIISIIIICHUS
3aKOHbI MeHaemns». MIPU3HAKOB) U OOBSICHITH UX
Oo6opynoBanme: MOJICIb IIUTOJIOTUYECKHUE OCHOBHI.

JUISL JEMOHCTPALMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKPEIIMBAHUS U PELIATh TEHETUYECKUE
MIOKOJICHUS U paCICTUICHUS PU3HAKOB; | 3a7ja4l Ha MOHOTHOpUIHOE

CBETOBOM MHUKPOCKOII, MUKPOIIPEIapar: | CKpeIuBaHue

«JIpozoduiay.

IIpakTnueckas padora «3yuenue

PEe3yJIbTaTOB MOHOTHOPHUIHOTO

CKpEIUBAHUS Y IPO30(DUIIBI

12.2 | Ananusupyroriee 1 AHaIM3UPYIOIEe CKPEITUBAHUE. PackpsIBaTh conepxanne TEPMUHOB U
CKpeLIUBaHUE. ITpoMeXyTOUHBIN XapakTep MOHATUI: aHAJIM3UPYIOLLEE
Henonnoe HacienoBaHus. Pacmennenue CKpeIlMBaHuE, HENOJIHOE
JTOMUHHUPOBAHHE IIPU3HAKOB [IPU HEMTOJTHOM JOMUHUPOBAaHUE, KOJJOMUHUPOBAHUE.
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JIOMUHHUPOBAHUH.

JleMoHCTpanun

TabyUIIbl ¥ CXEMBI: « AHATTU3HPYIOIIEE
CKpemuBanuey, «Hemnomnoe
JIOMUHHUPOBAHHE

CocTaBiATh CXeMbl aHAIM3UPYIOIIETO
CKPEIIMBAHUSA U PEIIaTh TCHETUYECKUE
3aJja4M Ha aHAJIM3UPYIOIIee
CKPEILMBAHNE U HETIOJIHOE
JOMUHUPOBAHUE

12.3 | lurnOpuanoe JurubpuaHoe ckpemniuBanue. Tpetuid PackpsIBaTh coziepkaHue TEPMUHOB U
CKpEIIMBAHUE 3aK0H MeH/1e1s1 — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUTHOE CKPEIIMBAaHUE,
HACJIEIOBaHUS IIPU3HAKOB. (EeHOTUITUYECKUN paJiuKal.
[{uTosiornuyeckne OCHOBBI OnuceiBaTh onbIThI . Menaens mo
JUTUOPUIHOTO CKPEIIUBAHUS. M3YyYEHUIO HACIICIOBAHUS ABYX Nap
JleMoHcTpanuu IIPU3HAKOB Y TOPOXa ITOCEBHOTO.
[Toptper: I'. Mennens. [IpuBOIUTH POPMYTUPOBKY TPETHETO
Tabnuitel u cxeMbl: «TpeTuit 3aKoH 3akoHa ['. Menpens (3akoHa
Menpaens». HE3aBHUCUMOTO HACJIEIOBaHUS
OobOopynoBanme: MOJIEIb MPU3HAKOB) U OOBSICHATH €T0
JUTL JEMOHCTpPAX 3aKOHA LUTOJIOTUYECKHE OCHOBBI.
HE3aBUCHUMOTO HACJIEIOBAaHUS [IpumeHSITh MAaTEMATUYECKUIN PACUET C
IIPU3HAKOB; CBETOBOW MUKPOCKOII; MOMOIIBI0 (PEHOTUIMYECKOTO paIuKalia
MuKpornpenapar «Jlpo3zodumnay. Y METO/1a IEPEMHOKEHUS BEPOSITHOCTEN
IIpakTuyeckast padora BApPUAHTOB PACHICIIJICHUS ITPU3HAKOB Y
«/3yuenue pe3ysibTaToB MOTOMKOB 10 (D€HOTHUTTY ¥ TCHOTHITY.
JTUTHOPUIHOTO CKPEIIUBAHUS CocTaBnsATh CXeMbI JUTUOPUITHOTO
y IpO30(UITBD» CKPEIIMBAHUSA U PEIIaTh TEHETUYECKUE
3a/lauu Ha TUTHOPUIHOE CKPEITUBaHNe
12.4 | CuemienHoe CuernuieHHOE HAClIeIOBAaHUE MPU3HAKOB. | PackphIBaTh CoiepKaHNE TEPMUHOB U
HACJIeI0BaHUE Pa6otsl T. Moprana. CrieruieHHOe MOHSTUI: CLETJIEHHOE HACJIEI0BAHNUE,
MIPU3HAKOB. HACJIEIOBAHHUE T€HOB, HAPYILICHUE HAPYILICHUS CLETUIEHUS TEHOB,
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XpoMOocOMHasi Teopus
HACJIEICTBEHHOCTH

CUEILJICHUS] MEXIYy TeHaMHU.
XpoMOCOMHas1 TEOpUs
HACJIEJICTBEHHOCTH.
JdeMoHCcTpaMu

[Toptper: T. Mopras.

Tabauub! u cxembl: «ClierieHHOe
HacJleJJOBaHUE MPU3HAKOB

y IpO30(QHIBDY.

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPALINU CLIETIEHHOTO
HacJIeIOBaHUs IPU3HAKOB.

KPOCCHUHTOBEp, peKOMOUHAIINS T€HOB,
T€HETUYECKUE KAPThl, MOPTAHUA.
[IpuBoAUTH (GOPMYITHPOBKH 3aKOHOB
MopraHa (3aKOHa CLEIJIEHHOTO
HACJICIOBAHNS TEHOB U 3aKOHA
HapYILIEHUs CUETIJICHUS MEX]1y T€HaMH )
1 OOBSICHATH UX LIUTOJIOTUYECKHUE
OCHOBBI.

[TepeuncnsiTh OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOU TEOPHUU
HACJIEICTBEHHOCTH.

PemaTte reneruyeckue 3agauun

Ha CLEIJICHHOE HACJIEIOBAHUE I'€HOB U
HAPYILICHHUE CUCIUICHUS MEXIY T€HaAMU

12.5

I'eneTuka mosa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBI Y MOJIOBBIE XPOMOCOMBI.
['oMoramMeTHbIi U reTepOraMeTHBIN
noJ. I 'eHernueckast CTpykTypa
TMOJIOBBIX XpoMocoM. Hacnenosanue
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM.
JleMmoHcTpanuu

Tabauuk! u cxembl: «I'eHeTHKa T0J1aY,
«Kapuotum uenosekar», «Kapunorun
npo3ohuiby, «KapruoTun nTUiib

PackpeiBaTh conepxkaHue TEPMUHOB U
IIOHATHN: ayTOCOMBI, II0JIOBBIE
XPOMOCOMBI, TOMOI'aMETHBIN 1101,
reTEPOraMeTHBIN MOJI.

OOBACHATH XPOMOCOMHBIN MEXaHU3M
OIIPEENICHMS 110J1a Y OPTaHU3MOB.
IIpuBOINTH TPUMEPHI HACIIETOBAHMS
MIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.
CocTaBisaTh CXEMBI CKPEILIMBAHUS U
pemaTh reHeTUYECKUE 3a/1a41 Ha
HACJICJOBAHNE ITPU3HAKOB, CLEIIJIEHHBIX
C IOJIOM.
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[TpuBOAUTE IPUMEPHI TEHETHYECKUX
3a0onieBaHui U 1e(hEeKTOB

y OPraHU3MOB, CBSI3aHHBIX C ITOJIOBBIMH
XpOMOCOMaMH

12.6 | T'eHOTHII KaK
LIEJIOCTHASA CUCTEMA

['eHOTHI KaK LIEJIOCTHASI CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
nevicTeue rena. MHOKECTBEHHBIN
ayuenusm. B3anmonencreue
HEAJUICIIbHBIX T€HOB.
KommiemeHTapHOCTB. DTIuCTa3.
[Tomumepusi.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKxe (PU3NOIIOrMYECKUX MPOLIECCOB,
MOBEJICHUSI 1 KOTHUTUBHBIX (DYHKITHH.
['eHeTUEeCKME MEXAHU3MBI
CHUMOHOIreHe3a, MEXaHU3MBbI
B3aUMO/JICHCTBUS «XO35IMH — Mapa3uT»
U «XO35IMH — MUKPOOHOM).
['eHeTHYeCKME aCIIEKTHI KOHTPOJISA U
M3MEHEHUS HACTIEICTBEHHOU
nH(OpPMAITUHU B OKOJICHUSAX KIETOK

Y OpPTaHU3MOB.

JdeMoHcTpanuu

Tabauirel ¥ cxemMbl: « MHOKECTBEHHBIN
amenu3m»; « Bzanmoencrere reHoB»

PackpriBaTh coziep:kaHre TEPMUHOB U
MOHSATHUI: MHOKECTBEHHOE JCHCTBUE
reHa (TuieroTponus),
KOMIUJIEMEHTAPHOCTb, ITACTA3,
MOJINMEPHSL.

Onpenensath GopMbl B3aUMOICHCTBUS
aJICJIbHBIX M HEaJJICJIbHBIX T'€HOB.
[IpuBOINUTH TPUMEPHI INIEUOTPOITHOTO
JIICUCTBHUS I'€HOB.

Pemath reneTudeckue 3agadnu

Ha B3aUMO/ICHICTBUE HeaJJIeIbHBIX
IeHOB

Hroro yacos no treme
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13

Tema «3aKOHOMepHOCTI/I H3IMECHYNBOCTHN»

13.1 | U3meHunBOCTD 1 B3auMmopenicTBrE reHOTHIa U CPEIbI PackpsiBaTh conepxanne TEPMUHOB U
IIPU3HAKOB. Bubl npu popMuUpoBaHuU (HEHOTHUTIA. MOHATHI: U3MEHYUBOCTb,
U3MEHYUBOCTU W3MeHYNBOCTH PU3HAKOB. HEHACJIEICTBEHHAs] ”3MEHUYHUBOCTD,

KauecTBeHHBIE U KOJINYECTBEHHBIE HACJICICTBEHHAS N3MEHYUBOCTbD.
IpU3HaKU. Bupl ”3MEHUYNBOCTH: CpaBHUBATh HEHACIIEACTBEHHYIO
HEHACJICICTBEHHAs U HACJIEICTBEHHAsA. | M3MEHYMBOCTH C HACJICICTBEHHOM.
JlemoHCcTpanumn [IpuBOINTH MPUMEPHI KAYECTBEHHBIX U
Tabauib! 1 cxembl: «Busl KOJIMYECTBEHHBIX ITPU3HAKOB
U3MEHYUBOCTI. OpPTaHU3MOB, MTPOSIBIICHUN
OO6opynoBaHHe: KUBbIC U TepOapHBIC | y OPraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILISIPbl KOMHATHBIX PACTEHUI; HaCJICJICTBEHHON M3MEHUYMBOCTHU
pucyHku (poTtorpadum) >KMBOTHBIX

C pa3IMYHBIMU BUJAMU U3MEHUYNBOCTH

13.2 | MonudukanronHas 2 MopaudukanmoHHas U3MEHYHUBOCTb. PackpreiBaTh coqiep:kaHre TEPMUHOB U
U3MEHYUBOCTD Ponb cpensl B popMupoBaHuu MOHATUHI: MOIU(PUKALUOHHAS, UIH

MOAU(PUKALMOHHON N3MEHUNBOCTH.
Hopwma peakuuu rprsHaka.
BapuanmoHHbIN ps M BapualMOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MO (UKAITMOHHOM U3MEHUNBOCTH.
JdeMoHcTpanuu

TabuIbl ¥ CXEMBI:
«MoauduxamoHHas U3MEHYUBOCTDY.
OO6opynoBaHue: XUBbIC U TepOapHBIC
AK3EMIUISIPbl KOMHATHBIX PACTEHMIA;
pucyHku (dotorpadun) ;KUBOTHBIX

(dbeHoTunMYecKas, U3MEHUYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BapuallMOHHAs KpUBasi, HOpMa
peaKkuuy Npu3HaKa,

MOU(DUKALTAH.

XapakTepu3oBaTb CBOMCTBA

MO (PUKAITMOHHOM U3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEU
Cpelibl B pa3BUTHH MOJIU(DHUKAITMOHHOM
U3MEHYUBOCTH Y OPraHU3MOB.
CrpouTh BapHaLlMOHHBIE PSbI U
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C MpuMepamMu MOIU(PUKAIMOHHOM
U3MEHYHMBOCTH.

JlabopaTtopHasi paGora
«HccnenoBanne 3aKOHOMEPHOCTEMN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualmOHHOIO psAa U
BAPHUALIMOHHOW KPUBON»

rpaduK KpUBOH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3JIMYHbIX OPIaHU3MOB

13.3 | 'enoTHIMUecKas I'enoTunuueckas N3MEHUYHUBOCTb. PackpbiBaTh coJiepKaHUME TEPMUHOB U
W3MECHYHUBOCTb. CBoMCTBa TEHOTHUITMYECKOM MOHATHI: KOMOMHATHBHAS
KomOnHaTnBHAas U3MEHYMBOCTH. BUIBI TECHOTUIIMYECKON | H3MEHYHMBOCTh, MyTAIllHOHHAS
U3MEHUYMBOCTD W3MEHYNBOCTH: KOMOMHATHBHAS, M3MEHYUBOCTh, KOMOMHAIIUU, MY TAILUH.

MYTalMOHHAs. XapakTepu3oBaTh CBOKWCTBA
KomOnHaTBHAs N3MEHYHBOCTb. FeHOTUITNYECKON N3MEHUMBOCTH.
Mei103 1 TOI0BOM MPOLECC — OCHOBA OnuceIBaTh MEMO3 U MOJOBOW MPOLIECC
KOMOMHATHBHOHN M3MEHYHNBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTaHU3MOB
Pop koMOMHATUBHON N3MEHYHNBOCTH KOMOMHATHUBHOM U3MEHYUBOCTH.

B CO3/IaHUU I'€HETUUYECKOTO IToka3piBaTh HA KOHKPETHBIX MPUMEPAX
pa3zHooOpa3us B mpeaenax 0AHOro POJIb KOMOMHATUBHOM U3MEHUMBOCTH
BHJIA. B CO3/JaHUU I'e€HETUUYECKOTO
JleMoHCcTpaMu pa3zHoOOpasus OPraHu3MOB B IIpeJIeiIax
Tabmunel 1 cxeMmbl: « KoMOrHaTUBHAS OJTHOT'O BHJIA.

M3MEHUYUBOCTBY, «Menos3», CpaBHUBATh T€HOTUITHYECKYIO
«O1I010TBOPEHHEY W3MEHYUBOCTh C MOJU(PUKAIIMOHHOM

13.4 | MyrarnuoHHast MyTanuoHHast ”3BMEHYUBOCTh. Buibl PackpbiBaTh copiepKaHue TEPMUHOB U
W3MEHUYHMBOCTb. MYTAaIMi: T€HHBIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHble. CIIOHTaHHBIEC U nepecTpoiiku (adeppaiun),
MYTaIlMOHHOTO MHIYLMPOBAHHBIC MyTAllMU. SIAE€pHBIE | MOJUIUIOW IS, AHEYIIJIOUMS, MYTAHT,
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mporiecca.
DIUTECHETHKA

Y [IUTOIIa3MaTUYECKUE MYTaIINH.
CoMaTthiecKkue 1 MoJIOBbIE MyTallUH.
[IprunHBI BO3BHUKHOBEHHS My TalUu.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAI[MOHHOIO Ipolecca. 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON MU3MEHYMUBOCTH
(H.Y. BaBunos). BHesinepnas
M3MEHYMBOCTh U HACJIEICTBEHHOCTb.
Inueenemuxa u SNUeHOMUKA,

PONb dNUSEHeMUUEeCKUX PaKmopos

8 HAC1e008aHUU U USMEHYUBOCTNU
Genomunuvueckux npU3HaAKo8

Y Op2aHU3MO8.

JleMmoHcTpanuu

[Toptpertst: I'. le ®pus, B. Moranuces,
H. 1. BaBunos.

Tabnuibl v cxembl: «['eHeTHUEeCKHE
3a00JIEBAHUS YEIOBEKAY, « BHIBI
MYTaLU».

OO6opynoBaHue: )KUBbIE U TepOaApHBIC
AK3EMILISIPbl KOMHATHBIX PACTEHU;
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMU BUJIAMH
M3MEHYUBOCTH.

MyTareHsbl.

[IpuBOINTH MPUMEPHI MyTaLIAM,
BCTPEYAOLIUXCSl Y PA3HBIX OPTaHU3MOB.
Knaccudpunuposate MyTanuu

10 Pa3HBIM OCHOBAHUSIM.

Pasznuyars Ha n300paXkeHusX (cxemax,
Ta0JIUIIax ) TCHHBIC MyTalluH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BHJIOB: JICJIECINH, TyTUIMKALUH,
TPaHCJIOKAINHN, UHBEPCUH; TEHOMHbBIE
MyTal1H.

CpaBHHBaTh MEXy COOOK MyTaluu
pPa3HbIX BUJOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON U3MEHYHUBOCTH.
HaspiBaTh nprymHbI MyTaluu,
BBISIBJISITH UICTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYXKaroLIEH cpejie
(KOCBEHHO).

[TpuBoUTH POPMYTUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAJIOB U
HACJIEICTBEHHOW N3MEHYUBOCTH

H. W. BaBusioBa 1 000CHOBBIBaTh €r0
3HAYEHHUE JUIsl IPAKTUKU CEIBCKOIO
X03s1CTBa
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IIpakTnuyeckast padora
«MyTtanun y aApo30¢puiisl (Ha TOTOBBIX

MUKpOIpenaparax)»
Htoro yacoB no teme 6
14 | Tema «I'eHeTHKA YeT0BEKA»

14.1 | I'eneruka yenoBeka. 3 Kapuotun uenoseka. Mexnaynaponnas | PackpeiBaTh conep:kaHue TEPMUHOB U
MeTtob1 porpamMma MCClIeIOBaHUs FeHOMa MOHSTUI: CEKBEHUPOBAHHE, KapTa
MEIULUHCKON yesioBeKa. MeTo1bl U3yYeHHsI FTEHETUKH | XPOMOCOMBI, TPOOaH I, HACIECTBEHHbIE
TE€HETUKU YeJIOBEKA: TeHEAIOTUYECKHI, 0071€3H1 (MOHOTE€HHBIE, TOJIUT€HHBIE,

OJIM3HEIOBBIH, IIUTOTCHETHYCCKUH,
MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.
CoBpeMeHHOE OTpeIeJICHUE TEHOTHUIIA:
MOJJHOT€EHOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIC

¢ nomoupto [11[P-ananmu3a.
HacnenctBennbie 3a00J1€BaHus
yesaoBeKa. [ eHHbIe U XpOMOCOMHBIE
0ose3HH yesioBeka. bone3snu

C HacJIeICTBEHHOU
MPEIPACTIOIOKEHHOCTHIO. 3HAUEHUE
MEIUILIMHCKOM I'€HETUKHU

B MPEJAOTBPAIICHUH U JICUCHUU
FeHEeTHYECKHUX 3a00JICBaHUN YEJI0BEKaA.
Meauko-reHeTH4eCcKoe
KOHCYJIbTUpOBaHue. CTBOJIOBbIE
KineTkH. [loHATHE «reHeTHYECKOTO

TeHHbIEC, XPOMOCOMHBIE), MEINKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBasi TUATHOCTUKA, aMHUOLIEHTE3.
[Tepeuncnarb 0COOCHHOCTH U3YUCHUS
T€HETUKH Y€JIOBEKA U METO/IbI
MEIULMHCKOU T€HETUKMU.
XapakTepu3oBaTh METOIbI H3yUECHUS
T€HETUKH YeJI0OBeKa (FeHealOTHUYECKUM,
OU3HEIOBBIM, IIUTOTCHETHYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKHH,
MOMYJISIITUOHHO-CTATUCTUYECKUT ).
OnuceIBaTh 1ENH, 38]1a41 U
JOCTHKEHUS MEKITYHAPOIHOU
nporpamMmbl «I'eHOM uestoBeKay.
Paznmuuate Ha n300pakeHUsX (Cxemax,
TabnuIax) KapThl XPOMOCOM
(reneTudeckue, pu3nUECcKue,
CUKBEHCOBBIC).
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Ipy3a». DTUYECKNE aCIIEKTHI
UCCIIEIOBaHM B 00JacTH
peOaKTHpPOBAaHUSA T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnyeckue HakTOpsbI MOBBILIEHHOM
YyBCTBUTEIBHOCTH YEJIOBEKA

K (pU3MUECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYKAIOLIEH Cpeibl.
['eneTnueckas npeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JlemoHCcTpanumn

Tabauimb! u cxeMmel: «Kapuotun
YeNnoBeEKa», «MeToabl n3ydeHus
TeHETHKHU YeNloBeKay, «[ 'eHeTnueckue
3a00JIeBaHUs YEIIOBEKA.
IIpakTnuyeckas padora

«CocTaBlieHHE U aHAIIN3 POJOCIOBHOM

OnuchIBaTh METObI COBPEMEHHOTO
ONpeAeICHUs TeHOTUIIA OPTaHU3Ma:
MOJHOI€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCTIE

¢ nomoubto I11[P-ananu3a.
XapakTepu30oBaTh HACJIEACTBEHHBIC
3a00JIEBaHMS YEJIOBEKA U 3a001eBaHUS
C HACJICJICTBEHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YeJIoBeKa 1 00JIC3HU

C HACJICJICTBEHHOM
MIPEPaCIIONOKEHHOCTHIO.
VYcraHaBiIMBaTh B3aMMOCBSI3b MEXKTY
HaCJICICTBEHHBIMH 3a00JI€BaHUIMH

YeJI0BEKa M X FT€HETUYECKOM OCHOBOI.

OO00CHOBEIBATh 3HAYEHUE MEIUKO-
TCHETUYECKOT0 KOHCYIbTUPOBAHUS
B MIPEIOTBPAICHUN U JICUCHUN
HAaCJIeACTBEHHBIX 3a001€BaHNI
yeJIoBeKa

Hroro yacos 1o teme 3
15 | Tema «CeJiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIE TOHSATHS 1 JloMecTuKanus u ceeKuus. PackpsIBaTh coziep:kaHne OCHOBHBIX

CCIICKIINN

3apoXKAeHUE CENCKIINU 1
JIOMECTUKAIIUU. YUeHHe
H.M. BaBunosa o LlenTpax

MIOHATUM: CEJICKIIUs, JOMECTUKALIUSI,
NPUMUTHUBHAS CEJICKIINA,
KOMOWHATHUBHASI CEJICKIIHS, COPT,
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MPOUCXO0XKJIEHUS U MHOT000Opa3us
KYJIbTYPHBIX pacTeHui. Pomib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
XKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSIAOB

B HACJIEICTBEHHON U3MEHYNBOCTH
H.M. BaBuinosa, ero 3HaucHHUE

JUJISL CETIEKITMOHHOM paOoTHI.
JlemoHCcTpauumn

[Toptpersl: H. 1. BaBuiios,

N. B. Muuypum, I'. /I. Kapneuenxo,
I1. IT. JIykpanenko, b. JI. Actaypos.
Tabauiel u cxembl: «LleHTpbI
MPOUCXO0XKJICHUSI © MHOTO00pa3us
KYJIbTYPHBIX paCTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJICJICTBEHHON N3MEHUYUBOCTHY.
JlaGopaTopHasi paboTa
«M3yueHune copToB KyJIbTYPHBIX
pPacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)

opoAa, ITaMM.
ITepeuncnsiTb OCHOBHBIE 3TAIBI
Pa3BUTHUSA CEJIEKIUHU KaK IIpoliecca v
HAYKHU.

XapakTepu3oBaTh COJICPKAHUE YUCHUS
H. W. BaBuiiosa o LlenTpax
MIPOUCXOXK]ICHUS U MHOT0OOpa3us
KYJIbTYPHBIX PACTEHHUIA.

[Toka3biBath LIEHTPBI MPONCXOKICHUS U
MHOT000pa3us KyJbTypHBIX PACTCHUH U
[{eHTphl TOMECTUKAINU JOMAIITHUX
’KUBOTHBIX Ha KapT€ MUPA, CBS3bIBATh
MX MECTOIOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
LABMJIN3AIUH.

CpaBHUBATh COPT, HOPOAY, IITAMM

C BUJIaMU-POJUYAMH.

OO00CHOBBIBATh 3HAUEHHUE 3aKOHA
TOMOJIOTHYECKUX PSIIOB B
HACJIEICTBEHHON U3MEHYNBOCTHU

H. N. BaBuiosa 1 ceJIeKIIMOHHON
paboTHI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTUKAMUA U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHM, IIOPOL
JOMAIIHUX )KUBOTHBIX U IITAMMOB
MHKPOOPTAHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
W3y4YECHUE U
HCIIOJIb30BaHUE
FeHETUYCCKUX

pecypcoB

MeTob1 CeNeKIIMOHHON PabOTHI.
HckyccTBEeHHBIN OTOOP: MACCOBBINA U
WHJIMBUAYJIbHBIA. DTaIbl
KOMOHWHAIIMOHHOM CENEeKIIUU.
HcnbTanne npon3BoauTENEH

1o moToMcTBYy. OTOOp MO TEHOTHUITY

C IOMOUIBIO OLIEHKH (PeHOTHIIA
MOTOMCTBA M OTOOP MO TEHOTHUITY

¢ moMolibto ananuza JJHK.
HcKyCcCTBEHHBIN MyTareHe3 Kak MeTO/l
CEJICKIIMOHHOM paboTHI.
PagnaniioHHbI 1 XUMHYECKUHT
MyTareHe3 Kak UICTOYHUK MYTaluil

y KYJBTYPHBIX (DOPM OPraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
peIaKTUPOBAHUS U METOJIOB
pexoMOuHaHTHBIX JJHK nist nonmyuenust
MCXOJHOT0 MaTepuaa Jijisl CeJECKIUU.
[Tony4deHue NoIUIIONI0B.
BryTpuBugoBas rubpuanzanmsi.
biu3kopoacTBEHHOE CKpElIMBaHuE,
nin nHOpuauHT. HeponctBeHHoe
CKpelllMBaHue, UM ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBaHue rerepo3uca

B cenekuu. OtnanénHas
rubpuauzanus. [Ipeogonenue

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOD,
MPOU3BOIUTEIN, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEIIMBAHUE, UIIH
WHOPHUJIUHT, HEPOJICTBEHHOE
CKpelIMBaHue, WA ayTOPUANHT, YUCTAas]
JUHUS, TeTepo3uc (THOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAaHHUE,
HCKYCCTBEHHBI MyTareHes, (pakTopbl-
MyTareHsbl, MOJUILTIONAbL, OTAATIEHHAS
ruOpuan3alnsl, CCKBEHUPOBaHUE.
XapakTepu30BaTb OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHUMN U )KUBOTHBIX:
MCKYCCTBEHHBIA OTOOD U
rUOpUIN3AIINIO.

CpaBHHMBaTh MaCCOBBIN HCKYCCTBEHHBI
0TOOp C UHAMBUIYAJIbHBIM, TOKA3bIBATh
UX 3HAYEHUE JIJISl CEJeKUIUU
KYJbTYpPHBIX PACTEHUH U JOMAIITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIC TPUMEPHI
OTJAIIEHHOM TMOPUAU3AIINY B CEJICKIINU.
OmnuceiBats onwIT I'. [[. Kapneuenko

I10 TIPEOJIOJICHUIO OCCILIOMMS
MEKBHUIOBBIX THOPHUIOB.

Paznuuatek Ha n300pakeHusIX (cxemax,
Ta0JIUIax) Y OTAEIbHBIX
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OecrIo/Iusi MEXBUIOBBIX TUOPHUIOB.
JlocTrkeHuns1 ceJleKuuMn pacTeHU! 1
KUBOTHBIX. «3€1E€HAs1 pesoIIoYUsLy.
CoxpaHeHUE U U3YUYEHUE TEHETUUECKHUX
pPECYypCOB KyJIbTYPHBIX PACTEHUM U UX
JTUKWAX POAWYEH JJIsl CO3aHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIBCKOXO3SIICTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpasienue
2eHemuUYeCcKUMU pecypcamu
CeIbCKOXO03AUCNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISAX
VAVYULEHUSL CYUWeCMBYIOUUX U CO30AHUS
HOBbIX NOPOO, IUHUL U KPOCCO8, 8 MOM
yucne ¢ NPpUMeHeHuem CoO8PEeMEHHbIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosuvlx uoell U NepCneKmueHbLX
MexXHOI02UU.

JleMmoHcTpanuu

IToprpetsr: H. 1. BaBunos,

N. B. Muuypumn, I'. /1. Kaprieuenko,
H. bopnoyr, J. K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekuumn», «OtnanéHHas
rudpuausanus», « MyTarenesy.
JlaGopaTopHas padora

«3ydyeHune METO1I0B CEJIEKIUU

MPEJICTABUTENIEN KOHKPETHOTO COpTa U
MOPOJABI XO35IMCTBEHHO LICHHBIE
MPU3HAKU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIINU

B 00eCTieYeHUH PO JOBOTILCTBEHHOM
0e30IMacHOCTH YeJIOBEUECTBA.
[IpuBOANTHE KOHKPETHBIE TPUMEPHI
JIOCTUKECHUHN CEJIEKIIUU KYJIbTYPHBIX
pacTeHU U TOMAITHUX KUBOTHBIX

B Poccun
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pacTeHuin»

IIpakTnuyeckast padora
«IIpuBrBKa pacTeHUI.
IKekypceusi «OCHOBHBIE METOJIBI U
JIOCTHIKEHHUSI CENIEKLINNA PACTEHUN U
’KUBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATENbHBIN YYaCTOK,

B TEIIJIMYHOE X035 CTBO,

B JIaA0OPATOPUIO arPOYHUBEPCUTETA UIIH
HAy4HOT'O LEHTPA)»

Htoro

YacoB 10 TEME 4

16

Tema «bHOTEXHOJIOTUA U CHHTETHYE

CKasi OMOJIOT U

16.1

buorexnoorus kak 1
HayKa M OTpacib
MIPOU3BOJICTBA

OOBEKTHI, UCTIOJIB3yEMbIC

B OMOTEXHOJIOTHH, — KJIETOYHBIE U
TKaHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEPUCTHKA.
TpanuuoHHass OMOTEXHOJIOTHS:
xJie001eueHue, MoJTyIcHUE
KHCIIOMOJIOYHBIX TIPOAYKTOB,
BUHOZENIE. MUKpOOHOIOTHYECKUN
cuHTe3. OOBEKTHI
MUKPOOMOJIOTUYECKUX TEXHOJIOTHH.
[Tpou3BoACTBO O€NKa, AMUHOKHUCIIOT U
BUTAMHHOB.

JeMmoHCTpanumn

Tabdnuuel U cxeMsbl: «cnoib30BaHue

PackpeiBaTh coiepkaHue TEPMUHOB U
MOHSTHI: OMOTEXHOJIOTHS,
TPaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTHYCCKUIN CUHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOT .
[TepeuncsiTh HalIpaBICHUS
OMOTEXHOJIOTHH; [N U 3aJIa9H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh OOBbEKTHI,
UCIIOJIb3YEMbIC B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MHKPOOPTaHU3MBI.

OnuchIBaTh OCHOBHBIE METOIbI
TPaJMIIMOHHON OMOTEXHOJIOTHH U
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MHUKPOOPraHU3MOB B IPOMBIIIIIEHHOM
IIPOU3BOJICTBEY.

JlabopaTtopHasi paGora

«M3ydeHne o0bEeKTOB
OMOTEXHOJIOTUNY.

IIpakTnuyeckast padora
«ITomyueHre MOJIOUHOKHCIIBIX
IIPOYKTOBY.

JKcKypeusi «buorexnonorus —
Ba)KHEMWIIAsl MPOU3BOJUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)»

JTOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHU.

OO0OCHOBBIBATH 3HAUEHUE
OHMOTEXHOJIOTUH

IUUIS CEIILCKOXO3SHCTBEHHOTO
MIPOU3BOICTBA

16.2

OcHoOBHBIE
HanpaBJICHUS
CUHTETUYECKOU
OHMOJIOTHH

Co3maHne TeXHOJIOTHH U
MHCTPYMEHTOB L[EJICHATTPABICHHOTO
M3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C IEJIBIO TTOTYy4YECHUS
OpPraHW3MOB U UX KOMIIOHEHTOB,
CoAEpKaIIMX HE BCTPEHAIOIINECS

B IIPUPOJI€ OMOCUHTETUYECKHUE Ty TH.
Knerounast unxenepus. Meto bl
KYJIbTYPBI KJIETOK U TKAHEN PACTCHUM U
#UBOTHBIX. KpnoOanku. Comarnueckas
THOPUIU3AINS 1 COMAaTUYECKHMA
amOpuorenes. Mcnonp3oBanue
rarjoOnJIOB B CEJIEKLIUHA PACTEHUIA.
Ilonyuenue MOHOKIOHALHBIX AHMUMEI.

PackpwiBath copepkaHue TEPMUHOB U
TIOHSITUI: KJIETOYHASI MHKEHEPUS,
KJIETOYHAsI TEXHOJIOTHSI, METO/T
KYJIbTYPBI KJIETOK U TKaHEH,
TOTUNOTEHTHOCTb, TTIOPUIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHHUE PACTCHUM, cCOMaTH4YecKas
rUOpUAN3ALINS, TAIUIOU I, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U MOJIMKIOHAJILHBIC
aHTHTEJIa, METOJI TPAHCIIAHTALIMH SIJIEp,
KJIOHUPOBAHHUE.

XapakTepu30BaThb OCHOBHBIC
HaIpaBJICHUS] CHHTETUYECKOM
OHOJIOTHH.
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Hcnonv3zosanue MOHOKIOHAIbHBIX U
NOJIUKIIOHATIbHBIX aHmumerl

6 meouyune. ICKyCCTBEHHOE
OILIOJIOTBOPEHUE. PEKOHCTPYKIUSA
SMIEKJIETOK U KIIOHUPOBAHUE
KUBOTHBIX. MeTO/ TpaHCIIaHTALIUU
SAAEp KIETOK. TexHono2uu
0300p08IeHUsl, KVIbMUBUPOBAHUS U
MUKDOKJIOHATLHO20 PA3ZMHONCEHUSL
CeNbCKOXO3AUCNBEHHBIX KYAbMYP.
JleMoHcTpanuu

Tabmuipel U cxeMbl: «Knerounas
WHXXCHEPHU S

OrnucpiBaTh Ha KOHKPETHBIX MMPUMEpax
METO/IbI KJIETOYHOU UH)KECHEPUH.
[IpyuBOIUTH TpUMEPHI UCTIOJIb30BAHMUS
MOHOKJIOHAJIBHBIX U MOJIUKIOHAIBHBIX
AHTUTEJ B MEIUIIMHE.

O11eHUBATh 3HAYCHUE CUHTETUYECKOM
OMOJIOTHH JUIST CEIIBCKOTO XO35MCTBA U
MEIHUIIAHBI

16.3

XpoMOCOMHas U
reHHAasi UHKEHEPUS

XpoMOCOMHasl U T€HHAsI MHKEHEPHSI.
HcKycCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwix
opaanuzmo8. J1ocTxKeHus u
MIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOU
WHXEHEpUH. DKOJIOTUYECKUE U
ATUYECKHUE POOIEeMbl TEHHOU
WH)XCHEPUH.

JleMmoHcTpanuu

Tabuuiibl v cxembl: «I eHHas
WHKEHEPUSH

PackpeiBath conepxaHue TEPMUHOB U
ITOHSATHI: T€HHAs! NHKEHEPUS,
PECTPUKIMOHHBIE YHIOHYKIIEA3bI
(pecTpukTasbl), IUIKUAE KOHLBI,
IJIa3MU/bl, PECTPUKLIUS, TUTUPOBAHUE,
TpaHchopmalusi, CKpUHUHT,
TpaHCTeHHbIE (TeHETUYECKU
MOU(ULIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOIBI PENPOLYKTUBHOTO
Y TEPANeBTUYECKOIO KIOHUPOBAHMUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
T€HETUYECKON UHKEHEPUU.
XapaxkTepu3oBaTh JOCTHKECHUS TEHHOU
WHKCHEPUH.
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O11eHMBATD PKOJOTHYECKHE U
ATUYECKHE TIPOOIEMbI KIIOHUPOBAHUS U
CO3/IaHUSI TPAHCTEHHBIX OPTraHU3MOB,
MEePCTIIEKTUBBI PAa3BUTHS XPOMOCOMHON
Y TEHHON MHXEHEPUH

16.4

MeauumHckue
OMOTEXHOJIOTUNA

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugposas
meouyuna. 111]P-ouacnocmuxa.
Memabonomuwlii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4eno8exa 0Jisk OYeHKU
COCMOSIHUSL €20 300PO08bSL.
Hcnonvzosanue cmeono8vix Kiemox.
Tapeemnas mepanus paxa.
3D-ouounsicenepust 0ns pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02ULl MPEXMEPHOLO
ouonpunmunea u cxkaggonounea
0715 peutenust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyenuss KOMOUHUPOBAHHOU
sawumel om 6030youmeneti OPBU,
VCMAaHOBNeHUe MOAEKYISAPHBIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATUI: MEIUIUHCKAS
OMOTEXHOIOTHS, METa0OIOMHBIN
aHaJIU3, TCHOLEHTPUYECKUI aHAJIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIUIIMHA.
XapakTepu30BaTh METOIbI
MeTab0JIOMHOTO U T€HOLIEHTPUUECKOT O
aHaJIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
kJ1eToK; [IL{P-nuarnocTuky; TapreTHyro
TEpanuo paka
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PHK-cooeporcawux eupycos,
8bI3b18AIOUUX 0COOO ONACHbBLE
3abo0n1e8anusl 4ei06eKa U HCUSOMHbBIX

Hroro 4yacoB o Teme 4
PeszepBHOe Bpems 1
OBUIEE KOJIMYECTBO 102

YACOB I10 ITIPOI'PAMME
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11 KJIACC

Ne Hanmenosanue KoanuyecTBo OcHOBHBIC BUABI 1eITEJILHOCTH
N IIporpamMmmHoe coaepxaHue
n/n Pa3ie/10B U TEM 4acoB 00yJaroIHXCS
y4eOHOro npeamera
1 Tema «Sapomeﬂne U PA3BUTHUE IBOJIOINUOHHBIX HpeIlCTaBJIeHI/Iﬁ B OMOJIOTHH»
1.1 | DBomonoHHAS 1 OBomonronHas teopus Y. [lapBuHna. PackpsiBaTh coziepkaHue TEPMUHOB U

teopus Y. lapBuna

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4HAas
nesarenbHocTh Y. JlapBuHa.
JdeMoHcTpanuu

[Toptpersl: Apucrorens, K. JInnnen,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «Cructema KUBOM
npupoasl (o K. JIunuero)»,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHuzm
dbopmMupoBaHUs TPUCTIOCOOTICHUM

y PaCTEHUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. Jlapsunay,
«Haxonxu Y. [JapBuna

IOHSATUI: KPEallMOHU3M, BUJI,
CUCTEMaTHKa, OMHApHAas HOMEHKJIATypa,
HCKYCCTBEHHAs CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HMCTOPUYECKUN METOJI, JaPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, Omnenokna, Jlykpenns
Kapa, JIx. Pes Ha pa3Butue KuBou
MIPUPOIBI.

OuenuBath Bknaa K. JIunnes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3TJISA/IbI HA BUJT U
sposonnto K. JInnnes, K. b. Jlamapka
u Y. /lapsuHa.

Kputnueckun oueHuBarh
KPEalMOHUCTCKUE B3IJISAbI HA )KUBYIO
MIPUPOLY.

IlepeuncnsiTh KyJIbTypHO-UCTOPUYECKHUE
Y €CTECTBEHHO-HAYyYHbIE IPEAIIOCHUIKH
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MOSIBJICHUS DBOJIIOLIMOHHON TEOPUU

Y. lapBuHa.

OnuceIBaTh poJib UCTOPUYECKOTO
METOo/A.

N3naraThk CynHOCTb 3BOJIIOIIMOHHON
teopuu Y. /lapsuna.

Ha3spiBath ocHOBHBIE (haKkThl OHOTrpaduu
Y. JlapBuHa 1 3TaIbl CO3JaHUAS] UM
ABOJIIOLIMOHHOW TEOPUHU

1.2

JIBYOKyIIIME CHJIBI
SBOJIIOIIN BUJIOB
no Y. JlapBuny

JIBYOKyIIIHE CUITBI DBOJTIOIIMH BHUJIOB
no Y. JlapBuny (BbIcOKas
WHTEHCHUBHOCTh Pa3MHOKCHUS
OpraHU3MOB, HACJIEACTBEHHAS
U3MEHUYHUBOCTD, OOphOa

3a CyIIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBIN O0TOOD).
JemoncTpauumn

[Toptper: Y. lapBuH.

Tabnuibl u cxembl: «Dopmbl OOPHOBI
3a cymecTBoBaHue, «Iloposs
roiy6ei», «MHorooOpa3zue
KYJIbTYPHBIX (DOPM KaIyCThD»,
«ITopompl TOMaNTHUX KUBOTHBIX,
«Cxema 00pa3oBaHUsI HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHUSI IBYDKYIITUX CHJT
IBOJTFOITU

PackpwiBath conepkaHue TEPMUHOB U
MOHSATHI: HACJIEACTBEHHOCTb,
M3MEHYUBOCTh, UCKYCCTBEHHBIN OTOOD,
O0opb0a 3a CyIecTBOBAHHUE,
€CTeCTBEHHBIN 0TOOP.

N3narate CylHOCTh yYeHUSA

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh ABUKYIIUE CUIIBI
ABOJIIOLIMM BUJIOB 10 J[apBuHY.
[IpuMeHsTh 3HaHUS O IBMXKYIIUX CUIaxX
ABOJIIOLIMM BUJIOB 110 J[apBUHY

U1l OOBSICHEHUSI MHOTOO0Opa3usl BUJIOB,
MOPO/JT IOMAIIIHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTEHHUU
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1.3 | ®opmupoBanue 1 Odopmnenre CHHTETUYECKOM Teopun | PackpbIBaTh cofiep:kanue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTD). HelitpanbHas MOHSTUI: TAPBUHU3M, MYTalllH,
TEOPUHU 3BOJIIOLINH Teopust 3Bostounu. CoBpeMeHHast MyTalMOHHBIN MPOLIECC.

HBOJIIOIIMOHHAST OUOJIOTHSL. OOBICHATH NPUYMHBI KpH3UCA
3HaueHue IBOIIOIIMOHHON TEOPUHU JTapBUHU3MA.
B (JOpMHpPOBaHNH €CTECTBEHHO- O60CHOBBIBATh 3aKOHOMEPHOCTh
HAay4YHOW KapTUHBI MUpA. TpaHcopMalu JapBUHU3MA
JleMoHCcTpanun B CUHTETUYECKYIO TEOPHUIO IBOITIOLUN
IToptpetsi: C. C. YeTBEpHUKOB, (CTD).
N. 1. IlImaneraysex, Jix. XosaeiH, HWsnarats ocHOBHEIE nonoxenus CTD.
. K. bensies. OuenuBath Bkian I'. Jle @pusa,
Ta0munb! 1 cxeMbl: «OCHOBHBIE C. C. YerBepukosa,
MIOJIO’KEHHS] CHHTETUYECKOU TEOPUH N. N. llImansraysena, /1. K. bensiesa
SBOJTIOIIANY B (popmupoBanue CTD.
OuenuBarth 3HaueHune CTO
B (hopMHpOBAHUN COBPEMECHHOM
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA
Htoro yacos 1o teme 4
2 Tema « Mukpo3BoIIOLUA U €€ pe3yJIbTaTbD)

2.1 | Drambr 3 [Tonynauus kak 3neMeHTapHas PackpbiBaTh coepxaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3Borounn. CoBpeMEHHBIE MOHATUI: MUKPO3IBOJIFOLMS,
npoiiecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpOABOJIIOIUS, MYTALIMH, IOy JISIIHS,
MUKPO3BOJIFOLUS U pa3zHoo0pas3us U CTPYKTYPHI KOMOHMHAIIMU T€HOB, TeHO(DOHI,
MaKpO’BOJTIOIHSI. nonynsiuuid. MIamenenue renoonga AJIIEMEHTapHOE HBOJIIOIMOHHOE SIBJICHUE.
[Tomynsiuust — NOMYJISIUUU KAaK 3JIEMEHTAPHOE XapakTepu3oBaTh MUKPOIBOIIOLHUIO KaK
AIIeMEeHTapHast ABOJIIOIIMOHHOE SIBJICHHE. 3aKOH 3Tal NOSBJICHHS NPUCIIOCOOJICHUN 1

€IMHHUIIA DBOJIFOLNHU

ICHCTNYCCKOI'O PaBHOBCCHUA

BI/II[006p330BaHI/I}I.
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JIx. Xapau, B. BaiinGepra.
JdemoHcTpauumn

Tabsauubl 1 cxeMbl: «MyTauuoOHHas
U3MEHYUBOCTHY, «llonmysiinonHas
CTPYKTypa BUAa», «Cxema MposIBICHUS
3aKkoHa Xapau—BaitnOepray.
JlaGoparopHasi paGora

«BpIsIBIEHNE U3MEHYMBOCTH Y 0CO0€i
OJIHOTO BUJA»

XapakTepu3oBaTh NOIMYJISIUIO KaK
AIIEMEHTAPHYIO €UHUILY 3BOJIFOLIMH.
[lepeuncnaTs NpU3HAKU UAECATBHON
HOIYJISIUK U OOBSACHATH YCIOBHS
BBIIIOJIHEHHSI 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh UMEIOIIHECS 3HAHUS

U1l OOBSICHEHUS! IPUYKUH U3MEHUYHUBOCTHU
y oco0eli 0JTHOTO BHJIa

2.2

DneMeHTapHbIe
(bakTOpbI HBOTIOIIUU

OneMeHTapHbIe (PaKTOPBI (ABUKYILIUE
CHUJIBI) IBOJIIOIIMH. MyTarimoHHBIN
npornecc. KomOunaTtusHas
U3MEHUYUBOCTD. Jlpeiid reHos —
Clly4YaiiHble HEHANPAaBJICHHbIE
WU3MEHEHHUS 4aCTOT aJUIENen

B nomyJsiusix. I¢hdeKT ocHoBaTesl.
Apghexm 6ymuLi0uH020 20pavlUIKa.
CHudiceHue 2enemuyecko2o
PasHooOpa3us: NPUYUHBL U CIeOCNEUS.
lIpossnenue s¢ppexma opetigha eernos
8 OONBUIUX U MATLIX NONYTIAYUSIX.
Murpauuu. U305m40us nomyJsisaiuii:
reorpaduueckas (MpoOCTpaHCTBEHHas),
Ouosiornyeckas (penpoayKTUBHAs).
JdemMoHcTpanuu

[optpetsi: C. C. YeTBepHKOB,

2. Maiip.

PackpeiBath copepkaHue TEPMUHOB U
MOHSATUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIIIMOHHBIE BOJIHBI, Ipeii( TeHOB,
MUTpaIU, U30JISIIMS, Teorpaduueckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonoruyeckas (penpoyKTUBHAS)
u3oJisnus, 3gpdext ocHoBaTes, dPpdexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh FJIEMEHTAPHBIE
(bakTopsl (ABMXKYILIUE CUIIbI) SBOIIOLUU.
OuenuBatsb Bkiana C. C. YerBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUECHHUS.

OOBICHATH MPUYUHBI HEHATIPABJICHHOTO
JNEUCTBUA JIEMEHTAPHBIX
HBOJTFOITMOHHBIX (PaKTOPOB.

[IpuMeHsTh UMEIOIMECs 3HAHUS
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TabauIel ¥ cxeMbl: «JIBHKYIIHE CHITBI
SBOJIOLUNY, « DKOJIOTHYECKas
V30JISLMS TIOMYJISILUNA CEBAHCKOM
dopenny, «I"eorpaduueckast H3OIAIUS
JMCTBEHHUIIBI CHOUPCKOU 1
JIMCTBEHHUIIBI JAYPCKOM»,
«llonmynsAMOHHBIE BOJTHBI YHUCIEHHOCTH
XHUIIHUKOB U JKEPTB»

O JBIKYIIUX CUJIaX ABOIOLUU
TU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpa3us
reHodoH1a TOMYJIAINN OJTHOTO BUIA

2.3

EctecTBennsbIit
oTbop —
HaIPABJISIOIIUN
(haKTOp IBOJIOIUHU

EcrectBenHsbIit oTOOp —
HaIpaBIISIONTUN (HaKTOP IBOIIOLIHUH.
@OpMBbI €CTECTBEHHOT'O 0TOOpA:
JIBIDKYIIUN, CTAOUIU3HPYIOIIHH,
pa3phIBarOLUi (AU3PYNITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE 1
ABOJIIOIUS COIIMAJIBHOTO TTOBEICHUS
KUBOTHBIX.

JdemMoHcTpanuu

Tabauie! ¥ cxeMbl: «CxemMa IelCcTBUA
€CTEeCTBEHHOTO 0TOOpay, «DopMbl
OOpBOBI 32 CYIIIECTBOBAHUEY,
«HIyCTpUANIBHBINA MEJTAHU3MY,
«OKuBbI€ MCKOTIAEMBIC)

PackpriBaTh copepkanrie TEPMUHOB U
MOHSATHUM: €CTECTBEHHBIN 0TOOD,
ABUKYIIANA OTOOP, CTAOUITU3UPYIOUTUI
0TOOp, pa3phIBAIOIINNA OTOOP, MTOJIOBOM
oTOOp.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JABUKYIIYIO U HAITPABJISIIOUTYIO CHITY
HBOJIIOIUH, €T0 (POPMBI.

Paznuuate (hopMbl €CTECTBEHHOTO
0TOOpa B MOIYJISIUSAX, PUBOIUTH
MIPUMEPHI ACHUCTBHUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPETOCHUTKH TS IEHCTBUS
JBWKYIIEH U cCTaOM3upytomen Gpopm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
0TOOpAa, JeNaTh BHIBOJBI HA OCHOBE
CpaBHEHMUSI.
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[TprMeHSTh UMEIOIIINECS] 3HAHUS

0 €CTECTBEHHOM OTOOpE

111 OOBSICHEHUS TIPOIIECCOB,
MIPOUCXOJISIIIINX B MOMYJISIITUSIX BHIOB
OpPTraHHU3MOB

24

[Tpucnocob6eHHOCTD
OpraHMU3MOB Kak
pe3yJibTaT
MHUKPOIBOJIIOIUU

[Ipucnoco0aeHHOCTh OPTraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOLIMH.
Bo3HukHOBeHUE MpUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
uauoanantauuu. [Ipumepst
MPUCIIOCOOJICHUHN Y OpTaHU3MOB:
Moposiornueckue, Gu3n0IOrHuecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCUTENBHOCTD MPUCTIOCOOIECHHOCTH
OpraHU3MOB.

JemoncTpauumn

TabauIbl U CXEMBL:
«lToxpoBuTENBCTBEHHAS OKpACKA
XKUBOTHBIX», «I [penynpexnaronias
OKpacKa >KMBOTHBIX),
«DU3NOTOTUYECKUE alalTalluny,
«ITpucmocob1eHHOCTh OPTAaHU3MOB H
€€ OTHOCUTEIBLHOCTD.
Oo6opynoBanme: repbapun pacTCHUM;
KOJUIEKIIMM HACEKOMBIX; Uyuesia MITUIl U
3BEpeEN ¢ MPpUMEpPaMHU Pa3IMYHbIX
MPUCTIOCOOTICHUIA.

PackpbIBaTh coepxaHue TepMUHA
MIPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UIN0A 1Al TalIHs.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MIPUCTIOCOOJICHUI OPraHU3MOB
(Mopdoniornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MIPUCIIOCOOJICHUHN Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apOMOP(HO30B U
MIMOAJaNTalul y paCTEHUN U
KUBOTHBIX.

OOBsICHATH poIb apomMop(]o30B

B OCBOCHHMH OpPTaHU3MaMH1 HOBBIX CPE/T
oOuTaHUsI.

OOBICHATH POJTh UINOATANTTAIIHHA

B MPUCIIOCOOJICHUU OPTaHU3MOB

K KOHKPETHBIM YCIIOBUSIM CPEJIbI.
JIoKa3pIBaTh OTHOCUTEIIBHBIN XapaKTep
MIPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MIPUMEPHI OTHOCUTEIHHOCTH aanTaIuH.
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JlabopaTtopHnasi padora
«IIpucnocobneHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 1I€JIECO00PA3HOCTHY.
JlabopaTtopHnas padora

«M3yuenune apomopo30B u
UIMOQJAITAllMi Y PACTCHUH U
KUBOTHBIX»

PackpbIBaTh 3HaAUYECHUE ABUKYILIUX CHJT
HBOJIFOLMU B (DOPMUPOBAHUU
MPUCIIOCOOJICHU I

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bup, ero kputepuu u CTpykTypa.
JdeMoHcTpanuu

Tabnuub! u cxembl: «Kpurepuu Buga,
«Bunpl-gBoitHuKN», «CTpyKTYypa BUaa
B IIPUPOJIEY.

Oo6opynoBanme: repbapun pacTCHUM;
KOJUICKIIMM HACEKOMBIX; Uyuesia MTUIl U
3BE€pEU pa3HbIX BUJIOB.
JlabopaTopHnasi padota

«CpaBHEHME BUJIOB

110 MOP(OJIOTHUECKOMY KPUTEPUIOH»

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSATHUH: BUJI, KpUTEPUH BHUJIA,
noIMMopU3M, BUJIBI-IBOMHUKH, apeall,
AKOJIOTHYECKas HUIIA, OIS,
BHJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHAEMUKHU, TTOABUIBI, IKOTHIIHI.
XapakTepru30BaTh KPUTCPUN BH]IA
(MopdostoruYecKuii, reHeTUIECKUH,
OMOXUMHUYECKUI, TeOrpapUIECKUH,
AKOJIOTHUYECKUM, OMOXUMHUYECKHUI).
OOBICHATH HEOOXOAUMOCTD
WCITOJIb30BAHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIsl OTIPEACIICHUS BUI0BOM
MIPUHAICKHOCTH OpPTraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYTIITUPOBKH.
OOBICHATH MPUYNHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOTUTUTTUYECKUX BUOB.
CpaBHUBATH BUIBI 110
MOP(}OIOrHUECKOMY KPUTEPHUIO
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2.6

BunoobOpaszoBanue Kak
pe3ynbTaT
MUKPOAIBOJTFOIUH.
CBs3b
MHUKPOA3BOJIFOIIUH U
SIIUIEMHOIOTUA

BunoobpaszoBanue kak pe3yjabTaT
MUKpO3BOIIOIUH. V30msmus —
KJIF0ueBOM (hakTOp BU1000pa30BAHMSL.
[Tyt 1 cnoco6b! BUA00Opa30BaHUS:
ajutonaTpudeckoe (reorpaguieckoe),
CUMITATPUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOE» (TIOJIATIIION TH3AITHS,
rubpuauzanus). JImuTensHOCTh
HBOJIIOIIMOHHBIX MPOIIECCOB.
Mexanu3mbl (HOpMHUPOBAHUS
OMOJIOrMYECKOro pa3sHoo0pasusl.
Ponb 3BosIOLIMOHHON OHOTI0THH

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHeHUs1 OMOopa3HO0Opa3usl.
MuUKpO3BOJIIOLNS U KOIBOJIOLIUS
Tapa3uToOB M UX X0351eB. MEeXaHU3MBI
(hopMHpPOBaHUS YCTONIMBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Heu.

JdemMoHcTpanuu

Tabmauibl u cxembl: «CriocoObt
BUJ1000pazoBaHusy», «I eorpadguyeckoe
BUI000pa30BaHue TPEX BHUIOB
JTaHIBIIEH», « IKOJOTHIECKOe
BUI000pa30BaHNE BUIOB CHHUIDY,
«ITomumnon e pacrenuin», «KamyctHo-
penedHbIN THOPUI.

PackpriBath copepkaHne TEPMUHOB U
MOHSATUH: BUA000pa30BaHUE, N30SI,
KODBOJIIOIH.

XapakTepru30BaTh BUI000pa30BaHUC
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBACHATH POJIb UOJISILIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh pa3IudHbIe CIIOCOOBI
BUJ1000pa30BaHusl (aJUIOMATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBITUXCS PA3THIHBIMH
crnoco0amu.

[IpumeHsTh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS JIJIs1 OO BSICHEHUS
MPUYUH MHOTO00pAa3usi BUJOB.
OOBICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repdapun pacTeHU
OJM3KUX BUAO0B, 00Pa30BABIINXCS
Pa3IMYHBIMU CIOCO0AMHU

Htoro yacoB o teme 14
3 | Tema «Makpo3Bo/IIOIUSA U €€ Pe3yibTAThD)
3.1 | MakpoaBostonusi. 1 Mertoabl n3y4eHHs: MAaKpOIBOJIIOLIHAH. PackpeiBaTh conepkaHue TEPMUHOB U
[TaneonTONIOTMUECKUE [TaleoHTONOTNYECKUE METOBI ITOHSATHN: MAaKPOIBOJIIOLIHS
METO/Ibl U3YUECHUS u3ydeHus 3Bosronuu. [lepexonubie (puitorenes), nepexoHbie HOPMBI,
HBOJIIOLIAU (opMbI U GUIOTEHETUYECKUE PSIAbI (UIOreHeTUYECKUE PALBL,
OpPraHU3MOB. IIaJICOHTOJIOT UL
JdemoHcTpauumn XapaxkTepu30BaTh MAaKPOIBOIIOLMIO KAK
TabJauIbI U CXEMBI: HaJBHUJIOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DUIIOreHeTUYECKU I P IO, KPYIHBIX TAKCOHOMUYECKUX €JIMHUII.
«ApXeonTepukcy, «3Bepo3yonie OOBSICHATH 3HAUCHHUE
amepb», «Crerouedansny, MAaJIEOHTOJIOTUYECKUX MCCIEN0BAaHUI
«Punnopute, «CeMeHHbIE 11 TIOJTy4€HHUs (DaKTOB HBOJIIOLIUU
HNANOPOTHUKW. OpraHU3MOB.
O0opynoBaHme: KOJUIEKIIUH, [TpuBOIUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJIsKH HCKOITAEMBIX OTHOCALIMXCS K MEPEXOIHBIM (OpMaM.
OCTATKOB OPraHU3MOB Ha3biBaTh rpymnibl OpraHu3MoB,
JUIsI KOTOPBIX BOCCTAHOBJICHBI
(buIOoreHeTUYECKUE PSIbL.
CpaBHUBATH NPOLIECCHI
MaKpO3BOJIFOLIUU U MUKPO3BOIIOLAN
3.2 | buoreorpaduueckue | buoreorpaduueckue Mmetoabl u3ydeHus | PackpbiBaTh cojepkaHue TEPMUHOB U
METO/IbI U3YUYECHUS sBositonnu. CpaBHeHUE (HIOPHI U HNOHSATUN: Ororeorpadust, SHAEMUKH,
IBOJIFOLIUU (ayHbBI MATEPUKOB U OCTPOBOB. PEJHKTHI.
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buoreorpaduyeckue obmactu 3emiu.
Bunapi-sHIEeMHUKH U pETTUKTHI.
JdemoHcTpauuun

TabauIbl U CXEMBbL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/peiid koHTHUHEHTOBY, «PETUKTHI».
Oo6opynoBanme: repOapuu; KOJJICKIIUH
HACEKOMBIX

OO00CHOBBIBATH 3HAUEHUE
ounoreorpaduu 11 U3yICHUST
HBOJTFOIIUU OPTaHU3MOB.

[lepeuncnsarey Ouoreorpaduueckue
o0nacTu 3eMiid U O0BACHATh MPUUNHBI
WX BBIJICIICHUSI.

CpaBHuBath ¢iopy u dhayHy MaTEPUKOB
1 OCTPOBOB, PACTCHHMSI M )KUBOTHBIX
pa3HbIX Ouoreorpaguueckux 001acTei.
[IpuBOAUTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BHJIOB-YHICMHUKOB.
OOBICHATH MPUYUHBI COXPAHEHUS
BUJIOB DHIEMHUKOB U (OKHUBBIX
HCKOIIaeMBbIX»

3.3

DMOPUOTOTUYECKUE U
CPaBHUTEIIBHO-
MopdoornuecKue
METO/IbI U3YUCHUS
HBOJTIOIUHU

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-
MOP(OJTOTUYECKHE METObI U3YUEHUS
ABOJIIOLMU. | 'eHeTHYeCKre MEXaHU3MBbI
ABOJIIOLIMM OHTOT'€HE3a U MOSIBJICHUS
SBOJIFOLIMOHHBIX HOBILIECTB.
['oMon0rnYHbIE U aHATOTUYHBIE
opransl. PyqumeHnTapHbie Oprasbl 1
aTaBU3Mbl. MOJIEKYIISIPHO-
reHeTH4ecKue, OMOXMMUYECKUE U
MaTE€MaTUYECKUE METOIbl U3yUEHUS
3BOJIFOLIMU. | OMOJIOTMYHBIE TE€HBI.
CoBpeMEeHHbIE METO/IbI IOCTPOEHHUS
(UIOreHeTHYECKUX 1ePEBHEB.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHATUI: AMOpUOIOorus, Mopdoiorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTaHBI,
PYJIUMEHTHI, aTABU3MBI, OMOXUMUYECKas
TOMOJIOTHSI.

XapakTepu3oBaTh SMOPHOIOTHUECKHE,
CPaBHUTEIBHO-MOP(POIOTHUECKHE,
MOJIEKYJISIPHO-T€HETUUECKHE,
OMOXMMHUYECKHE, MAaTEMAaTHUECKHE
METO/IbI U3YUYCHHS IBOJIOIUH.
OOBICHATH 3HAYCHUE YMOPHUOJIOTHH,
CpaBHUTEIBHOU MOP(}OIOTrHH,
MOJIEKYJISIPHOM T€HEeTUKHU, OMOXUMUH,
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XPpOMOCOMHBIE MyTallMU ¥ SBOJIIOIHUS
I'E€HOMOB.

JdemoHcTpauuun

[Moptpersl: K. M. bap,

A. O. Kosanesckuii, @. Mromiep,

9. I'exkensn.

Tabymibl 1 cxeMbl: «HadanbHbIe
CTaJ Uy YMOPUOHATBLHOTO Pa3BUTHS
IMO3BOHOYHBIX KMBOTHBIX),
«["oMONOTNYHBIC M aHAJTOTUYHBIC
opra"b), «PyIUMEHTBI», « ATaBU3MBD»,
«XpPOMOCOMHBIE HA0OOPHI YEJIOBEKA U
IITAMIIaH3E».

Oo0opynoBaHme: KOJUICKIINH,
repbapum, MyJIsI’KU TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OmonHGOPMATHUKH JIJIsI U3YUEHUS
ABOJIIOIIMU OPTaHU3MOB.

OuenuBats BkiIag A. O. KosaneBckoro
B Pa3BUTHUE HBOJIIOIIMOHHOTO YUEHHS.
OnuchIBaTh TECHETUYECKUE MEXAHU3MBI
ABOJIIOLIMM OHTOTEHE3a U TOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y Pa3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHHUSL.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMAaTUYECKHUX TPYIIIL.

[IpuBOAUTH TPUMEPHI OMOXUMUYECKOI
Y TEHHOU TOMOJIOTHH.

OueHuBath 3HaU€HHE OMOUH(POPMATUKH
IUISL A3yYEHUS 3aKOHOMEPHOCTEN
ABOJIIOLINH

3.4

OO01me
3aKOHOMEPHOCTHU
ABOJIIOLIUU

OO01ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
3BONIOLUU. [Ipunyun cmeHvl yHKYuULL.
HeoGpaTtumMocTs 3BOIOIUN.
AnanTvuBHasg paavanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdeMoHcTpanuu

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPATUMOCTH IBOJIIOIMH, aJalITUBHAS
paaualus, HEpaBHOMEPHOCTh TEMIIOB
HBOJIFOLIMH, YEPEJOBAHUE ITIaBHBIX
HaIIpaBJICHUH 3BOJIIOLIMH.
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Tabauusl 1 cxembl: «I 1aBHBIE
HaIpaBJIeHUS 3BOIOLUNY, «O01mune
3aKOHOMEPHOCTHU 3BOJIFOLIHI

AHanm3upoBaTh NPUYUHBI YEPEIOBAHUS
IJIaBHBIX HAPABICHUI 3BOIIOLNH.
[IpuBOAUTH MPUMEPHI IPOUCXOKIACHUS
OpraHU3MOB OT
HECIEUNaIU3UPOBAHHBIX MTPEAKOB U UX
IIPOTPECCUPYIOLIEH CIIEUATU3aLNH.
OOBICHATH NPUYMHBI HEPABHOMEPHOCTU
TEMIIOB HBOJIFOLIUY.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paauanu y OpraHu3MoB.

OOBICHATH TPUYMHBI HEOOPATUMOCTH
HBOJIIOLIUU

Htoro yacos o teme 6
4 | Tema «IIpoucxoxkaeHue u pa3BuTHe *KU3HU HA 3eMJie»
4.1 | I'unore3sl 2 HayuHble runoTesbl mpouCcX0oxKICHUS PackpwiBath copepkaHue TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTreHes3 u
nancnepmus. Jlonayunsie
MpEACTaBICHUSI O 3aPOKIACHUU KUZHU
(xkpearmmonnsm). I'unoresa
MIOCTOSTHHOTO CaMO3apO3KICHUS YKU3HU
U €€ onpoBepkeHue onbitamu @. Penu,
JI. Cnasnanuanw, JI. ITacrepa.
[IpoucxoxaeHue KU3Hu U
acTpoOHOJIOTHS.

JdemMoHcTpanuu

[Moptpetsbi: @. Penu, JI. Cniannanuanu,

JI. ITacrep.

MOHATUH: KpEallnOHNU3M, BUTAJT3M,
MaHcnepMusi, abuoreHes.

W3narate HaydHBIC TUTIOTE3BI U TEOPUN
MIPOMCXOKICHHS )KU3HH Ha 3eMIIe.
OmnenuBath Bkiajg @. Pequ,

JI. Cnannanuanu, JI. [Tactepa

B (hOpMUPOBaHKME HAYYHBIX B3TJISI0B
Ha MMPOMCXOXK/ICHHE )KU3HU Ha 3eMIIe.
[TepeuncraTh cTaauu pa3BUTHS KU3HA
Ha 3emJIe, COrJIacCHO TEOPUH OMOTI033a
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Tabauip! 1 cxeMbl: «CxeMa oIbITa
@. Pequ», «Cxema omnbita JI. [TacTepa
0 U3YYCHUIO CaMO3apOXKICHUS
YKU3HI

4.2

OCHOBHBIE 3TaIbI
HEOPTaHUYECKOU
HBOJIIOLIMU

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBoJironnd. [Inanerapnas
(reosioruyueckast) IBOJIIOLIHS.
XuMHuueckas dDBOJIIONHA. AOHMOreHHBIN
CUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannueckux. OnbiT C. Muinepa
u I'. FOpu. O6pa3zoBanue noauMepoB
n3 moHomepoB. KoanepearHas
runoreza AWM. OnapuHa, runoresa
nepBuuHOTO OysboHa JIk. Xoaelina,
reHetuyeckas runoresa ['. Ménnepa.
Pu6o3umsi (T. Yek) u runoresa
«vupa PHK» V. I'unGepra.
dopmMupoBaHue MEMOpPaH U
BO3HUKHOBEHUE MPOTOKIIETKH.
JdemMoHcTpanuu

[Toptpetsi: C. Munnep, I'. FOpu,

A. N. Onapun, Jx. XomnjaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «ITamnbl
HEOPraHUYECKOU 3BOJTFOLIAN.

PackpriBaTh copepxkaHue TEPMUHOB U
MOHSATUM: T€0JOTUYECKask SBOJIOLIUS,
XUMUYECKasi SBOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAs aTMocdepa,
KOallepBaTHBIE KaIlJiu, puO03UMBI,
MPOOHOHTHI.

XapakTepu3oBaTh OCHOBHBIE 3TAIIbI
XUMHYECKOUN BOJIOLINH.

Ha3zpiBaTp XMMHUUYECKHN COCTAB
nepBUYHON aTMochepbl 3eMiIu.
OuenuBatb Bkiaa C. Muepa,

I'. FOpu, T. Yeka, V. I'unbepra

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MIPOUCXOXKICHUE KU3HU Ha 3emIie.
OnuceIBaTh yCIIOBUS, HEOOXOAUMbBIE
JUTST aOMOTE€HHOr0 CUHTE3a
OPraHUYECKUX COCITMHCHUU.
IIpuBOAUTH IPUMEPHI MOJIEKY I,

Yy KOTOPBIX BO3HUKJIIU MPOIECCHI
T€HETUYECKOr0 KOMUPOBAHUS U
(dhepMeHTaTUBHASI AKTUBHOCT.
OO00CHOBBIBATh HEBO3MOKHOCTh
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BupryanbHas 1abopaTopHasi padora
«MopnennpoBanue onbITOB Muiuiepa—
Opu no nzydeHno abuoreHHoro
CHUHTE3a OPraHUYECKUX COCTUHEHUN

B MIEpBUYHON aTMOchepe»

MMOBTOPHOT'O BOZHUKHOBCHUS )KM3HU Ha
3emiie

4.3 | Uctopust 3emiu 1 Uctopus 3emiin u MeTOIbI €€ PackpsIBaTh conepxaHue TEPMUHOB U
METO/IbI €€ N3yUYECHUS n3ydeHus. FMickonaemble OpraHM4eCKUe | MOHSATHI: TEOXPOHOIOTHS
octaTku. ['eoxpononorus n €€ MeToApl. | (OTHOCHUTENIbHAS, A0OCOJIFOTHAS ),
OTtHOocHTeNbHAS U a0COTIOTHAS OKAMEHEJIOCTH, METO/IbI
TEOXPOHOIOrUsA. I'€0XpOHOJIOTHYECKast | T€OXPOHOJIOTUH, TEOXPOHOJIOTHYECKast
1IKaja: 0HbI, 3PbI, IEPUOJIBL, SIIOXU. 1IKajia: 30HbI, Pbl, IEPUOJIbI, STIOXU.
JdeMoHcTpanumn XapakTepu30BaTh METOAbI U3YUYCHUS
TabauIIbl ¥ CXEMBI: HMCTOPUM 3EMIIU.
«I'eoxpoHoOIOTHYECKAs IKAIA. ITepeuncnsath pazaesnbl
O6opynoBanue: KOJJICKIIUN r€OXPOHOJIOTHYECKOM IITKAJIBI.
OKAMEHEJIOCTEM, TTOJIE3HBIX OuieHMBaTh 3HAYEHUE UCKOMTAEMBIX
VICKOIIa€MbIX; MYJISI>KM OPraHUYECKHUX OCTaTKOB JJISl U3y4YEHUsI UCTOPUU
OCTaTKOB OPTaHU3MOB. pa3BUTHS )KU3HU HA 3EMIIE.
JladbopaTopHasi padora OOBICHATH XapaKTep pacupeneaeHus
«M3ydyeHue u OnMcaHue NCKOMaeMbIX HCKOITaEMBbIX OCTATKOB B 3€MHOM KOpE.
OCTaTKOB JPEBHUX OPTraHU3MOB) CpaBHUBaTh METO/IbI A0COFOTHOM U
OTHOCHUTEJIbHOM T€OXPOHOJIOTUU
4.4 | HauanbHbI€ dTaIIbI HavanbHble 3Tanesl opraHudecKomn PackpriBaTh conep:xkaHre TEpPMUHOB U

OpPraHUYECKON
ABOJIIOLIUU

sBositonnu. [osiBinenue u 3BorOIuUs
MEPBBIX KJIETOK. JBOJIIOLHUS
meTabonu3ma. Bo3HHKHOBEHUE NTEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE

IIOHATHN: «ITOCIEAHUN YHUBEPCAIbHBIN
oO1IMi peIoK», OTHOKIETOUYHbIE
OpraHU3MBbl, IPOKAPUOTHI, JYKAPUOTHI,
CUMOHUOTEeHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emiie coobmiectB. CTpOMATOIUTHI.
[TpokapHroOThI ¥ 3YKapUOTHI.
[IpoucxoxaeHne 3ykapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
IIPOUCXO0K]IEHUE BUPYCOB.
JdeMoHcTpanuu

Tabauiel u cxeMbl: «HavanbHbIe 3TAMbI
OpraHU4ecKoi 3BoJronm», «Cxema
00pa3oBaHUsI 3YKAPUOT MMyTEM
cumbuorenesa», « CTpoeHHE BUPYCa»

XapakTepu30BaTh HAYAJIbHBIE ATAIIbI
OPTraHUYECKOMN HBOJIIOIUH.

[IpuBoauTH pUMEPHI apoMOop(HO30B
MEPBBIX OJTHOKJIETOYHBIX OPTraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MTOJIOKEHHUS U JI0KA3aTENIbCTBA TMIIOTE3bI
cUMOMOreHes3a.

Jloka3bIBaTh MOJTyaBTOHOMHOCTD
MUTOXOHAPHUN U TUIACTUI, UX
MIPOUCXOXKICHHUE OT MPOKAPUOTUUECKUX
KJIETOK.

JlenaTh BBIBOJIbI O 3HAUCHUU
BO3HMKHOBEHUS (POTOCUHTE3A,
dhopmupoBaHuUs sipa ISl JadTbHEUIIETOo
Pa3BUTHUS )KU3HU HA 3eMJIe.
XapakTepu30oBaTh TMIIOTE3bI
MIPOUCXOK/ICHUSI BUPYCOB

4.5

OBOJIIOIUS DYKAPUOT

[IpoucxoxieHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHUE
OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemMoHcTpanuu

[Moptpet: . 1. MeyHUKOB.

Tabauiel u cxeMmbl: «HavanbHbIC 3TAMbBI
OpraHuyeckoil 3Bosonumny», «Crucrema
YKUBOU MPUPOIBD)

PackpwiBaTh coepkaHre TEPMUHOB U
MOHSITHIA: TPOKAPUOTHI, 3YKAPHOTHI,
MHOTOKJIETOYHOCTb, CITCIIHATH3aLHS
KJICTOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHHUE
MHOTOKJICTOYHBIX OPraHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
HYKApPUOTHUYECKUX U TPOKAPHOTUICCKUX
OpPTraHHU3MOB.

Ha3ssiBath 0cHOBHBIE apoMOp(}HO3bI
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DYKApHOT U OLICHUBATH UX 3HAYECHUE IS
JAJTbHEUILEr0 Pa3BUTHS )KU3HU

4.6 | OCHOBHBIC ATAITbI OCHOBHBIE 3Talbl 3BOJIOLNYU BEICHINX | PackpbIBaTh coAep:kaHUE TEPMUHOB U
HBOJTIOIIUU pactenuii. OcCHOBHBIE apOMOP(HO3bI MOHSITUNA: BOAOPOCTH, PUHUODUTHI,
pacTUTENBHOTO MUPa pacTeHui. BbIxoj pacTeHuid Ha Cylly. | MXH, TalIOPOTHUKOOOpPa3HbIE, CEMEHHBIE

[TosiBneHUE CIOPOBBIX PACTEHUM U MarnopoOTHUKH, TOJIOCEMEHHEIE,
3aBO€BaHUE UMU cylmu. CeMeHHbIe MOKPBITOCEMEHHBIE, 0€CIo0e
pactenus. [IpoucxoxxaeHue BETKOBBIX | MOKOJIEHHE (CrIOpO(UT), MOJI0BOE
pacTeHU. nokoJjieHue (ramerour).
JemoHcTpanumn [lepeuncnsaTb OCHOBHBIE 3TAMbI
Tabnuibl ¥ cxembl: «KApoMOpPGO3bI ABOJIIOLMH PACTUTEIHLHOTO MHUPA.
pacteHui», « Puanoursy, HasbiBaTb ocHOBHBIE apoMOpP(hO3bl
«OIHOKIETOYHBIE BOJOPOCIINY, PacTEeHHI U OLICHUBATh UX
«MHOTrOKJIETOYHBIE BOAOPOCIN, HBOJIIOIIMOHHOE 3HAYEHUE.
«Mxwn», «ITantopoTHUKNY, CpaBHUBAaTH 0COOCHHOCTHU CTPOEHUS
«I"omocemeHHbIe pacTeHus», «Opranbl | paCTCHUH pa3HBIX OTIEIOB
IIBETKOBBIX PACTCHUI.
OobopynoBanme: repoapuu pacTeHUI
Pa3JIMYHbBIX OTJIEJIOB.
IpakTnueckas padora
«M3ydenne 0coOOEHHOCTEH CTPOCHUS
pPACTEHUH PA3HBIX OTICIOBY»

4.7 | OCHOBHBIE dTaIlbI OCHOBHBIE 3TaIbl BOJIOIINU PackpsiBaTh copiepikaHue TEPMUHOB U

9BOJTIOIIUH JKHBOTHOTO
MUpa

AKUBOTHOTO MHpa. OCHOBHBIE
apomMopdo3bl )KUBOTHBIX. BeH icKas
¢dayna. KemOpuiickuii B3pbIB —
TIOSIBJICHE COBPEMEHHBIX TUTIOB.

MOHSTUI: IPOCTEUIINE, TIIIACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PbIObI, 36MHOBOIHbBIE,
MIPECMBIKAOIINAECS, IITULLBI,
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ITepBbie XOp/10BBIC )KUBOTHBIE. JKU3HB
B BOJIC. DBOIONUS TO3BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenne
MJIeKONIUTAOMKX U nTull. [IpuHuun
KIroueBoro apomopdosza. OcBoeHue
OECII03BOHOYHBIMH M II03BOHOYHBIMHU
KUBOTHBIMH CYIIIH.

JdemoHcTpauumn

Tabuuupl v cxeMbl: «Cxema pa3BUTHS
YKUBOTHOT'O MHPa», «ApoMop]o3sI
JKUBOTHBIX», «[IpocTreimuey,
«Kumieunonosioctaeien, «I1nockue
yepBu», «YsieHnucToHoruey, «Poionny,
«3€MHOBOJIHBICY,
«IIpecmbikaromuecsy, « [ ITuup,
«MIeKOUTAIOIIHEY .
O0opynoBaHue: KOJUIEKIIUU
HAaCEKOMBIX; BJIAKHBIC MpenapaThbl

KUBOTHBIX; PAKOBUHBI MOJUIFOCKOB;
KOJUICKIIMM UTJIOKOXKHUX; CKEJICThI
MO3BOHOYHBIX )KUBOTHBIX; UyueJia THUIL
Y 3BEPEU.

IpakTnueckas padora

«M3ydenne ocoOeHHOCTEN CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX)

MJIEKOIUTAIOIINE, SKTOAEPMA,
DHTOAEPMA, ME30JEPMA, IBYCTOPOHHSS
CUMMETPHUS, TEIUIOKPOBHOCTD.
[lepeunciiATb OCHOBHBIE ATAIbI
HBOJIFOLIMH )KMBOTHOT'O MUPA.
HazbiBaTh OCHOBHBIE IIpEaJanTalluH,
CIIOCOOCTBOBABILIKE BBIXOY KUBOTHBIX
Ha CyIly.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOW CUCTEMBI JUIsl TPUCTIOCOOTIEHUS
YKUBOTHBIX K YCJIOBHSM OKpPY KaroIlen
Cpelbl.

OOBICHATH NPUYMHBI IBOTIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MJIIEKOTTUTAOIINX
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4.8

Pa3Butue xxn3au
Ha 3emMiie

Pa3BuTHe XU3HU Ha 3emiie 10 3paM U
IepUOJaM: apXxeu, MpoTEePO30H,
I1aJIC030M, Me3030H, kKalitHO30M. O0mmas
XapaKTEpUCTHKA KJIUMaTa u
reoJIornyeckux npoueccos. [losBnenue
Y PACLBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro yciaoBus U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMocdepsl.

MaccoBsie BBIMUPaHUS —
AKOJIOTUYECKUE KPU3UCHI MPOILIOTO.
[IpyuunHbI U CAEACTBUSI MACCOBBIX
BbIMHUpaHHil. COBPEMEHHBI
AKOJIOTUYECKUN KPU3HUC, €TO
ocobennoctH. [Ipobrema coxpaneHus
OnopazHooOpasus Ha 3eMIie.
JemoncTpauumn

Tabuuubl v cxembl: «Pa3Butue XuU3HU
B apXEUCKOU 3pe», «Pa3zBuTue xku3Hu
B IIPOTEPO30UCKOM 3pe», «PazBurtue
YKA3HU B TIAJICO30MCKOU 3pe»,
«Pa3BUTHE KNU3HU B ME3030MCKOM dPEN,
«Pa3BuTHE KU3HU B KANHO30MCKOM
ape»

PackpsiBaTh cojiepKaHuE TEPMUHOB U
MIOHATUM: apXel, apxeObaKTepuH,
[IMaHOOAKTEPHH, IPOTEPO3OH,
najaeo30M, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, rnepmb, [lanres, Tetuc,
TPUIIOOUTHI, pPUHHUO(DHUTEI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOMHBIE,
TMHKTOBbIE, CATOBHUKOBBIE,
OEJIEeMHUTBI, aMMOHHTHI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, najJeoreH, HEOreH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJI€ 0 3paM U MEPUOJIaM.
YcranaBnuBaTh 3aBUCUMOCTD MEXKITY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIUMaTa v MpoLeccamMmu
B JKMBOM TIPUPO/JIE.

OOBSACHITH MPUYMHBI pacIIBETa
CUCTEMATHUYECKUX TPy OPraHU3MOB
B PA3JIMYHBIE SPbI U TIEPUOIBI.
AHaIM3UPOBATH IPUUYUHBI U CIIEICTBUS
MACCOBBIX BBIMUPAHUU.

HazpiBath 0OcHOBHBIE apoMOp(}HO3bI
PACTEHHI U JKUBOTHBIX.

119




[TpuBOIUTE IPUMEPHI TIEPEXOTHBIX
¢dbopM OpraHu3MOB.
AHaNMM3UPOBATH MMy TH PEIICHUS
pOoOJIEMBI COXPaHEHHUS
OoropazHoobpasus Ha 3emiie

4.9

COBpCMCHHaSI CHUCTCMa
OpraHM4YCCKOro Mmmpa

CoBpemeHHas cCUCTEMa OPTaHUYECKOTO
mupa. [IpuHImne Kaaccudukanmm
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKHUC I'PYIIIIBI OPIaHU3MOB.

JdemoHcTpauumn
Tabsuubl u cxembl: «CoBpeMeHHas
CUCTEMAa OPraHUYECKOr0 MUPA»

PackpwiBaTh coep)kaHne TEPMUHOB U
MOHATUHN: OaKTEPUH, APXEH, BHICIIINE
pacTeHus, 3eJIEHBIE BOIOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBU/IHBIE, TATOPOTHUKOBUTHEIE,
XBOIIEBUIHBIC, TNIAYHOBUTHBIC,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KUIIIEUHOTIOJIOCTHBIE,
IUIOCKHE YePBU, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBH, YICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOYKUE, XOPIOBHIE,
rpuOBbI, TUIIANHUKA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CHCTEMY OPTaHUYECKOTO MHPA;
HA3bIBATh OCHOBHBIE CHCTEMATHUECKHE
TPyIIBI OPTaHU3MOB.

OOBICHATH IPUHIIAIIBI KITACCU(PUKAIIIH
OpPraHHU3MOB.

[lepeuncnsTb OCHOBHBIE IPU3HAKU
MPOKAPUOT, PACTECHHM, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOAOPOCIEC.

120



[IpuBOINTH MPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATUYECKHUX TPYIIIT
OpPTraHU3MOB

HToro 4acos 1o reme 15
5 Tema «IIpoucxoxkaeHue 4eJ10BEKa — AHTPOIOT €HE3»
5.1 | Aarpomosorus — 1 Pa3znensl 1 3a1a4n aHTPOMIOJIOTHH. PackpwiBath conepkaHue TEPMUHOB U
HayKa O YeJIOBEKE MeToabl aHTPOIIOJIOTHH. MOHSATUH: aHTPOIOJIOTHSI, MOP(OJIOTHS,
JlemoHcTpanumn AHTPOMOTeHE3, AaHTPOTIOMETPHS,
Tabnauib! u cxembl: «MeToabt PEKOHCTPYKIIHNS, ApXEOJIOT U,
AHTPOMOJIOTUI. sTHOrpadus.
OobopynoBanme: MyJISDKU HasbiBath paznensl v 3aa4u
OKaMEHEJIOCTEM, TPEAMETOB AHTPOMOJIOTHH.
MaTepUuaibHON KyJIbTYPhI IPEAKOB XapakTepu3oBaTh METObI
yenoBeka; otorpaduu HaX00K AHTPOTOJIOTMHU U CPABHUBATH UX MEXKITY
HCKOIMAEMbIX OCTATKOB U€JIOBEKa co0oii.
BoiiensaTh BONpoOCkl 3BOTIOLUH
YeJI0BeKa, UCCIETyEeMbIE MPU MTOMOIIU
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butue | CraHoBJIeHUE NPEACTABICHUN PackpriBaTh coqiep:kaHre TEPMUHOB U
npeACTaBICHUN 0 MPOUCXOXKICHUH YEJIOBEKA. MOHSATUM: aHTPOIIOTEHHAsI TEOPH S,
0 IPOUCXOKIACHUU Penuruosnsie Bo33peHuUs. TpynoBas Teopusi, Homo sapiens.
YeJIoBeKa CoBpeMEHHBIE HAYYHBIE TEOPUH. OuenuBatb Bkiag Y. Jlapsuna

JdemMoHcTpanuu

IToptper: Y. lapBuH.
Tabauibl U cXeMbl: «MeTOIbI

AHTPOIIOJIOT UM .

B Pa3BUTHUE NIPEACTABICHUM

O IPOUCXOXKJIECHUHU YEIIOBEKA.
ApryMEeHTUPOBAHHO KPUTUKOBATH
PEIUTUO3HBIE TPEACTABICHUS
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OoOopyaoBaHue: MyJsiKU
OKaMEHEJIOCTEH, MPEAMETOB
MaTepUaAIbHOU KYJIbTYphI PEIKOB
YeJIoBeKa; penpoaykunu (potorpadum)
KapTUH ¢ MU(DOIOTHYECKUMHU U
OnOJIeICKUMU CIOKETaMU
IIPOUCXOXKICHHUS YeIIOBEKA

O MIPOUCXOXKJICHUU YEJIOBEKA C MO3UIINH
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAyYHbIE TEOPUU
MIPOUCXOKJICHHS YeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YEeCKOro Mupa

CX0acTBO YenoBEKa C ) KUBOTHBIMMU.
CucremaTrnyecKkoe MojJ0KEHNE
yenoBeka. CBUIETENbCTBA CXOACTBA
YeJI0BeKa C )KUBOTHBIMMU:
CpPaBHUTENBHO-MOP(OJIIOTHUECKHE,
aMOpHoIOoTHYeCKUe, (HPU3NO0JIOTO-
OMOXHMMHYECKHE, TOBEJICHYECKHE.
Otnuyus 4enoBeka OT )KUBOTHBIX.
[IpssMOXOXkKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. PazButue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JdemMoHcTpanuu

Tabauirel U cxembl: «I 0J10BHOM MO3T
4yesioBekay, «YemoBekooOpa3HbIe
00e3bsiHbDY, «CKeJeT YeIoBeKa U
CKeJIET IUMIaH3e», « Py TMMEeHThI 1
aTaBU3MBbI».

OO0opynoBaHme: CKEJIET YEJIOBEKa,;
MOJIENIb Uepera YeaoBeKa U yepena

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATUI: PYJUMEHTHI Y YEIOBEKa,
aTaBM3MBbI y UeJIOBEKa,
MPSMOXO0XKICHHE, BTOpasi CHTHAIbHAS
cucTema.

OnpenensaTe CHCTEMATUYECKOE
MIOJIOKEHHUE YEJIOBEKA B OPTaHMIECKOM
MHUpeE.

BBISABIATE 4epTHI CXOJCTBA U PA3TAUHS
YeJI0BEKa U )KMBOTHBIX.
XapakTepru30oBaTh CBUACTECIIHCTBA
CXOJICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTEIHLHO-MOP(DOJIOTHUECKHE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHUYECKHE, IOBEJICHUYCCKHUE).
[IpyuBOIUTH MPUMEPHI AaTABU3MOB U
PYJIMMEHTOB Y YeJIOBEKA.

OnuceIBaTh MPU3HAKK YEJI0BEKa,
c(hopMHUPOBABIIIHMECS B CBI3U

C IpeBECHBIM 00Pa30M >KU3HU MPEIKOB
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IIMMIIaH3€; MOJEIb KUCTHU YEJIOBEKa U
KHCTH [LIMMITIaH3€.

JlabopaTtopHas paGora

«M3yuenne ocOOEHHOCTEN CTPOEHUS
CKEJIETa YEJIOBEKa, CBSA3aHHBIX

C MPAMOXOKJIECHUEM

U TIPSIMOXO0KJIEHUEM.

BBIABIATE IPUYHUHBI OCOOCHHOCTEN
CTPOEHMSI Uepera YeJIoBeKa

110 CPABHEHUIO C YEJIOBEKOOOPA3HBIMU
00€3bsHAMH.

CpaBHUBATH OPYIUNHYIO IESITEIHHOCTh

YeJI0BEKa 1 )KMBOTHBIX.
CpaBHUBaTh 0COOCHHOCTH BBICIIEH
HEPBHOU JEATEIILHOCTH YEJI0BEKA U
’KUBOTHBIX

5.4 | ABWKYIIHE CUITBI JIBrokytue cuiibl ((hakTophl) PackpsIBaTh conepxanne TEPMUHOB U
(dbakTophr) aHTpoIoreHe3a: OUOJIOTHYECKUE, MOHSATHN: HACIEACTBEHHAS
aHTpOIIOTeHe3a cormanbHbie. COOTHOIICHUE M3MEHYMBOCTh, €CTECTBEHHBIN OTOOD,

OMOJIOTUYECKHUX U COIMATBHBIX OpyauiiHasl NeATEIbHOCTb, TPYIIIOBOE
(bakTOpOB B aHTPOTIOTEHE3E. COTPYJIHHUYECTBO, OOIIECHUE, PEUb.
JemoHcTpanumn XapaxkTepu3oBaTh ABUKYIIIUE CUIIbI
TabauIel U cXeMbl: «JIBUXKyIIME CHIIBl | aHTPOTIOTeHEe3a: OMOJIOTHYSCKUE 1
AHTPOIIOTEHE3aY. COIMaIbHbIE
OoopyaoBaHue: MyJISIKY IPEIMETOB
MaTepUaIbHON KYJIbTYPhI PEIKOB
YyeJIoBeKa

5.5 | OcHOBHBIE cTaAUNU OCHOBHBIE CTaJMU AHTPOIIOTCHE3A. PackpriBaTh coziep:kaHre TEPMUHOB U

aHTPOIIOreHE3a

PanHue uenoBekooOpa3Hbie 00€3bsIHBI
(MPOKOHCYJIbI) U PAHHUE TTOHTUJIBI —
o01ye NpeaKH YeI0BeKOOOpa3HbIX
00€3bsIH U JIt0JIeH. ABCTPATIONUTEKU —
JNBYHOT'ME MPEIKU JIIoAeH. YenoBek

MOHSTUI: aBCTPAJIONIUTEK, YenoBek
yMelbli, YenoBek psaMOXOIsIIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHIepTalbCKUN, KPOMaHbOHELI,
JIEHHUCOBCKHUM 4ea0BeK, YenoBek
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YMEJIbIi, TIEPBBIE U3TOTOBJICHUS
opyauil Tpyaa. Uemosek
MPAMOXOAIINN U TIEPBBIN BBIXO/I
mrozeit 3a mpenensl Appuxu. Yenosek
reiaenb0epreKuil — OOIIH MPeIoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0OBEKa pa3yMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BUJI JIFOJICHU
XO0JIOTHOTO KiuMarta. YemoBek
pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKHUM Y€JI0BEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenaMu AQpuku.
ITaneoreneTrka U mMajcoreHOMHMKA.
JemoncTpauumn

[loptpetst: JI. JIuku, A. . Porunckuit,
M. M. I'epacumos.

TalyHIbl B CXEMBIL: « BOIIOIMOHHOE
JPEBO YEJIOBEKA», K ABCTPAIIONIUTEK),
«Yenosek ymenslin, «HenoBek
MPAMOXOASAIINNY, «JI€eHUCOBCKHI
yenoBeky, «Heanaepraablby,
«KpomanboHI1IbD, «IIpenku yenoBekay.
Oo6opynoBanme: MojeIH TOpca
MPEAKOB YEJIOBEKA; MYJISKH MPEIMETOB
MaTepUaIbHOU KYJIbTYPbI TPEIKOB
YyeJI0BeKa

pa3yMHBI COBPEMEHHOTO THIIA,
MajeoreHeTHKa.

XapakTepu30BaTh OCHOBHBIE CTaAUU
AHTPOITOTEHE3A.

BBISBIISIT MPOTPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Yy TIPEAKOB YEJIOBEKA
HAa Pa3HbIX CTAAUAX AaHTPOIIOICHE3A.
[IpuBOAMTH pUMEPHI TPEACTABUTEIEH
OCHOBHBIX CTaJWi aHTPOIIOTCHE3A:
ONMCHIBATh UX AHTPOIIOMETPUUYECKHUE
JaHHbIe, 00pa3 JXU3HU U OPYAHs TPya.
CpaBHMBATH NPEACTABUTEICH OCHOBHBIX
CTaJIuil aHTPOIIOTEHE3a
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5.6

DBOIIONUAA
COBPEMEHHOTO
4eJI0BEKA

OBOIOLYS COBPEMEHHOTO YEJIOBEKA.
EcTtecTBeHHBII OTOOP B MOMYJIALIUAX
yenoBeka. MyTallMOHHBIN TPOLIECC U
noaumopusm. [lonynsnuonHsle
BOJIHBI, peli(p reHOB, MUTpaLus 1
«3(dexT ocHOBATEND) B MOMYJISILUSIX
COBPEMEHHOI0 YEJI0BEKA.
JdemMoHcTpanuu

TaOauiibl ¥ cxembl: «ITarbl 3BOTIOLUH
YeJI0BEKa»

PackpeiBath copepkaHue TEPMUHOB U
MOHATHUM: MYTAallMOHHBIN ITPOIIECC,
noJIMMOpU3M, TOMYJISIIUOHHbBIE
BOJIHBI, JIpel() reHOB, MUTpaLIHs,
«3(pDHEKT OCHOBATEIN.
XapakTepu3oBaTh pOJIb €ECTECTBEHHOTO
oTOOpa B MOMYJISAIHUIX COBPEMEHHOTO
YeJI0BEKA.

OueHnBaTh poJib MyTAITUOHHOTO
npoIriecca, NONyJISSIIMOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B 3BOJIIOLIUYU TOMYJIALINI
COBPEMEHHOI'0 YeJIOBEKa.

[IpuBoauTH MpUMEPHI PAKTOPOB,
CITOCOOHBIX BBI3BATH MOMYJISIIUOHHbBIC
BOJIHBI B BOJIFOLIMA COBPEMEHHOTO
YyeJioBeKa

5.7

YesoBeueckue pachl.
MexauciuuIimHapHbIe
METObI AHTPOIOJIOTUH

Yenoseueckue packl. [lonsaTue o pace.
bosnpne pacel: eBponeongHas
(eBpasuiickasi), aBCTpaIO-HErpOUIHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUTHAS
(a3maTcko-amepukaHckas). Bpems u
IYTH pacceJeHHsl YeIoBeKa Io
rianere. EQMHCTBO YeaoBeuecKux pac.
Hayunast HecoCTOSITEIbHOCTD pacu3Ma.
[IprcnocoO0aeHHOCTh YenoBeKa

K Pa3HbIM YCIOBUSAM OKPYKAIOIIEH

PackpeiBatTh cogep:xaHue TEPMUHOB U
MOHATHI: paca, paCOreHe3, pacu3M,
COLMAJIBHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBITUX
pac 4eJoBeKa: eBPOINEOUIHON
(eBpa3uiicKoii), aBCTpaIO-HETPOUTHOM
(?KBaTOpPUAIILHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKaHCKOM).

BbIABISTH NPUYMHBI BOSHUKHOBEHUS
YeJIOBEYECKHX pac.
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cpensl. BnusiHue reorpaduyeckoit
cpenbl U nperida reHoB

Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO
YeJI0BEKA.

MexucuuIunHapHbIE METOIbI

B pu3nueckoi (OMOIOTHIECKOM)
AHTPOMOJIOTMH. DBOIOLMOHHAS
AHTPOMOJIOTHUS U MAaJIC0aHTPOMOIOT S
YEJI0BEYECKHUX MOMYJISIIUNI.
buoconmansHbie HCcCien0BaHUS
pupoabl uenoBeka. MccnenoBanue
KODBOJIIOIIMU OMOJIOTUYECKOTO U
COIIMAJILHOTO B UETIOBEKE.
JdemoHcTpanuun

Tabuauubl u cxembl: «Pacsl yenmoBekay.
IIpakTnueckas padora

«M3yueHune SKOJIOTHYECKUX afanTalni
YEeJI0BEKa»

[IpuBOANTH IPUMEPHI ATANTHUBHBIX
IIPU3HAKOB Y IIPEACTABUTEIIEN
4eJI0BEYECKHUX pac.

[TpuBOIUTH CBUIETENBCTBA €IMHCTBA
IIPOUCXO0XKICHUS YEI0BEUYECKUX pac.
ConocTaBisaTh aJalTUBHBIE TUIIBI
JIXOJIEW C PaCOBBIMH IPU3HAKAMU.
JIoKa3pIBaTh HAYYHYIO
HECOCTOATENIBHOCTh pacu3ma

Htoro yacos 1o teme 10
6 | Tema «9Ko0J0rUs1 — HAYKA 0 B3AUMOOTHOILIEHUSIX OPraHM3MOB U HA/IOPraHU3MEHHBIX CUCTEM € OKpY:Kaloulei
cpenoin»
6.1 | Bapoxaenue u | 3apoKJIeHUE U Pa3BUTUE HKOJIOTUH PackpsIBaTh conepxaHne TEPMUHOB U

Pa3BUTUC DKOJIOTHUH

B Tpynax A. I'ymbonbara, K.®. Pynse,
H.A. CesepiioBa, J. I'ekkerns,

A. Tencnu, B.H. Cykauéna. Paznens! u
3aja4u 3K0yI0ruu. CBS3b IKOJIOTUH

C IpyTMMHU HayKaMH.

TIOHSITUI: DKOJIOTHS, ayTIKOJIOT U4,
CUHAKOJIOTHS, DKOJIOTHSI COOOIECTB U
AKOCHUCTEM, IKOJIOTUS BUAOB U
MTOMYJIS U M.

XapakTepu30BaTh OCHOBHBIE JTAIIbI
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JdemoHcTpanumn

[MopTpeTtsi: A. I'ymO0nbaT,

K. ®@. Pynne, H. A. Ceep110B,

3. I'ekkenp, A. Tencnu, B. H. Cykaués.
Ta0muibel ¥ cxeMbl: «Pa3aensl
SKOJIOTHI

3apOXKJICHUSI U PA3BUTHS IKOJIOTHH KaK
HayKH.

[TpuBOUTE IPUMEPHI 0OBEKTOB
W3YUYEHHUSI IKOJIOTUH.

Ha3bIBaTh OCHOBHBIE 3a/1a4H, CTOSIINE
nepes y4€HbIMU-IKOJIOTAMM.
VYcTaHaBIMBaTh B3aUMOCBSA3b 3KOJIOTHH
C IpyTMMH HayKaMH

6.2

MeToaBl PKOJIOTHH.
3HaueHHne
DKOJIOTHYECKHUX
3HAHWU UII YeJIOBEKa

Metonas!l 3xonoruu. Ilonesrie
HaAOIIOICHHS. DKCIIEPUMEHTHI

B OKOJIOTHH: TIPUPOIHBIE U
nabopaTtopHblie. MoienupoBaHue
B DKOJIOTMM. MOHUTOpPHHT
OKPYXKaIOLIEH CPEJIbl: TOKAJIbHBIM,
pEruOHATBHBIN U TJI00ATBHBIH.
3Ha4YeHUE FKOJOTHUECKUX 3HAHUI
JUISA YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHHUE KaK OCHOBA CBS3EH
YEJIOBEUECTBA C MPUPOIOH.
DOopMUPOBAHUE IKOJOTUYECKOU
KYJIBTYPBI ¥ DKOJIOTHYECKOU
rPaMOTHOCTH HACEJICHUSI.
JdemMoHcTpanuu

Tabauip! U cxeMbl: «MeToabl
AKOJIOTHN», «CXeMa MOHUTOPUHTA
OKPYXKaIOLIEH CPeabD».

PackppiBath copepxanne TEPMUHOB U
TIOHSITHI: IT0JIEBBIC HAOJIIOACHMS,
MOHHUTOPHUHT OKPY>KAIOIIEH Cpepl,
MOJCIIUPOBAHUE, IKCITICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepru30BaTh METOBI IKOJIOTHH.
[IpyuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUH B DKOJIOTUH.

BrISBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpY’Karolel cpejibl Kak MeTo1a
DKOJIOTHYECKHUX MCCIIEI0BAHHUIA.
OO0O0CHOBBIBAThH 3HAYCHUE
HKCIIEPUMEHTOB B KOJIOTHUYECKHUX
HCCJIEIOBAHMIX.

CpaBHUBaTh J1aDOpaTOPHbBIE U
IIPUPOJIHBIC DKCIICPUMEHTBI KaK METOIbI
DKOJIOTHYECKUX UCCIIETOBAHUIA.
OneHnBaTh 3HaYCHUE MPOTHO3UPOBAHUS
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JlabopaTtopHnas padora
«M3ydyeHne MeTo/10B 3KOJIOTMYECKUX
UCCIIEIOBAHUI»

KaK METOJ1a DKOJOTMIECKHUX
HCCJICIOBAHUH.

O00CHOBBIBAaTH HEOOXOIUMOCTh
DKOJIOTHYECKUX 3HAHUU

JUISl COBPEMEHHOT'0 YeJIOBEKa

Htoro yacoB no teme 3
7 | Tema «Opranusmsl 1 cpea OOUTAHUSA»
7.1 | DKonoruueckue 1 DKkojoruueckue (pakTopsl U PackpbIBaTh coepxaHue TEPMUHOB U
(bakTopsl 3aKOHOMEPHOCTH HUX JIEUCTBHUS. HNOHSITUN: SKOJIOTMYECKUH (hakTop,

Krnaccudukanus 3xo1oruaeckux
(dakTOpOB: aOMOTUUECKUE,
OonoTuueckue, antpororeHusie. Oo1ue
3aKOHOMEPHOCTH JEHUCTBHS
sKojorudeckux (axropos. [IpaBuino
munumywma (K. Ilnpenrens,

1O. JInbux). ToepaHTHOCTb.
DBPUOMOHTHBIC U CTEHOOMOHTHBIC
OpTaHU3MBL.

JdemMoHcTpanuu

TabauIel U cXeMbl: « IKOJIOTHYECKUE
bakTopb».

Oo6opynoBanme: repbapuu u
KOJUICKITUU PACTEHUN U )KUBOTHBIX,
IIPUCTIOCOOJICHHBIX K BITHSTHUIO
Pa3ITUYHBIX YKOJIOTHYECKUX
dbakTOopoB

OMOJIOTUYECKUM OTITUMYM,
OTpaHUYMBAIOIIUN (JIMMUTUPYIOUTUH)
dakTop.

KrnaccudunmupoBaTh 3K0JI0rHUeCKUE
(baKTOPBI 1O pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JICHUCTBUSA
HKOJIOTUYECKUX (PAKTOPOB.
OO6O0CHOBBIBATH JCHCTBUE 3aKOHA
ONTUMYMa U 3aKOHA OTPAHUYUBAIOIIETO
dakTopa.

[IpuBOAUTH PUMEPHI:
WJUTFOCTPHUPYIOITUE ISHCTBHE TIpaBUiIa
MUHHAMYMa, OTPaHUIHBAIOIIETO
(dhaxTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTAaHU3MOB
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7.2

AOHOTHYECKHE
daxTopbl. CBeT Kak
YKOJIOTUYECKUU

dakTop

Abuotnueckue gakropsl. CBET Kak
sKoJIOrHuecKuit pakrop. [eiicTBue
Pa3HBIX YYACTKOB COJIHEUHOTO CIIEKTpa
Ha OpPraHu3Mbl. DKOJIOTUYECKUE
TPYIIbI PACTEHUI U )KUBOTHBIX

110 OTHOUIEHUIO K cBeTy. CHUTrHaJIbHAsS
pousb cBeTa. DOTONEPUOAU3M.
JdeMoHcTpanuu

Tabnuibl u cxembl: «CBeTOBOM
CIIEKTP», « IKOJIOTUUECKHE TPYIITIbI
YKUBOTHBIX 110 OTHOIIICHUIO K CBETYY.
Oo6opynoBanme: repbapuu
CBETOJIIOOUBBIX, TCHEIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTCHHUIA;
CBETOJIFOOMBEIC, TCHEIIOOUBEIC U
TEHEBBIHOCJIMBBIE KOMHATHbIEC
pacTeHus.

JlaGoparopHnasi paGora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHu3MOB K BIIUSIHUIO CBETa»

PackpriBath conepkaHue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapaxkTepuszoBaTh JCHCTBHE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBATh JEHWCTBUE Pa3HBIX
YYaCTKOB COJTHEYHOTO CTIEKTpa

Ha OpraHU3MBbl.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3HENIEATEITbHOCTH PACTEHUN Pa3HbIX
AKOJOTUIYCCKUX TPYMI 10 OTHOIICHUIO
K CBETY (CBETOIIO0MBBIC, TEHEIIOOUBEIE,
TCHEBBIHOCIIMBEIEC).

[IpuBOINTH IPUMEPHI PACTEHUH Pa3HBIX
HKOJOTUYECKUX TPYII 110 OTHOIIEHHUIO
K CBETY.

BoIBIISATE 0COOCHHOCTH CTPOCHUS U
KU3HENICATCITLHOCTH KUBOTHBIX Pa3HBIX
HKOJOTUYECKUX TPYII MO OTHOIICHHUIO
K CBETY (IHEBHBIC, CYMEPEUHBIE,
HOYHBIC).

[IpuBOAMTH IPUMEPHI KUBOTHBIX
Pa3HBIX SKOJOTUUECKHUX TPYIIT

10 OTHOIIICHHIO K CBETY.
OO6OCHOBBIBATh 3HAUCHHE
dboToneprnoan3Ma B )KU3HU OPTAaHU3MOB
U IS IPAKTHKHU CETBCKOTO

XO035IUCTBA
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7.3

AobOunoTuueckue
(bakTopsI.
Temrmeparypa kak
DKOJIOTHYECKUM

dhakTop

TemmepaTtypa Kak 3KOJIOTHYECKUAMN
¢akrop. JlelicTBue TeMepaTypsl

Ha opra"u3Mel. [loikuIoTEpMHBIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTECHOTEPMHBIE
OpTaHU3MBI.

JdeMoHcTpanuu

Tabsuup! v cxembl: «TennoKpoOBHbIE
KUBOTHBIE», «XOJIOIHOKPOBHBIE
KUBOTHBIEY.

OobopynoBanme: repdapuu u
KOJUIEKLIUHU TETIOIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTONYHMBBIX
PACTEHMIL; YyUesa NTULL U 3BEPEN.
JlabopaTopHasi padora
«BpIsiBIEHNE pUCTIOCOOIEHUI

OpPraHU3MOB K BJIMAHHUIO TCMIICPATYPLD»

PackpbiBath copepxanue TEPMUHOB U
MIOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEpMHBIE (TEILJIOKPOBHEIE)
OpraHu3Mbl, aHAOHO3, IBPUTEPMHBIE
OpraHu3Mbl, CTCHOTEPMHbBIE OPTAHU3MBI,
TEPMOPETYJISALIHSL.

XapaxkTepu3oBaTh ACUCTBHE
TeMIEpaTypbl HA OPTaHU3MBL.

BhIsBISITE 0COOEHHOCTH CTPOESHHUS U
KA3HEAEATEIBHOCTH MMOMKUIOTEPMHBIX
(XOJIOJHOKPOBHBIX) U TOMOHOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOINTH MPUMEPHI TOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
BbIABIATH OCOOEHHOCTH CTPOEHUS U
KU3ZHEJEATEIBHOCTU TEIUIOIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOUUHUBBIX
pacTeHU.

[IpuBOAUTH TPUMEPHI TETIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHU.

[IpuBOIUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | Abuotuueckue Bi1a)kHOCTB KaK 9KOJIOTUYECKUN PackpsIBaTh conepkaHue TEPMUHOB U
(daktopsl. BnaxxHocTh dakrop. [Ipucnocobnenus pacteHuii MOHSITUI: BIQXXHOCTh, TUAPOPUTHI,
KaK SKOJIOTHYECKUI K MOJJIEpKaHuI0 BOAHOTO OanaHca. rUrpoPUTHI, ME30(PUTHI, KCEPODUTHI,
dakTo Knaccudukanus pactenuii YKUBOTHBIE: BOJIHBIC, MIOJIYBOIHBIE,

10 OTHOIIIEHHUIO K BOJIE. Ha3eMHBbIE.
[IpucnocoOaeHus >KUBOTHBIX XapakTepu3oBarh JCHCTBUE BIAKHOCTH
K U3MEHEHUIO BOJTHOTO PEXKUMA. KaK 9KOJIOTMYECKOro (pakropa.
JdeMoHCcTpanuu BBIsSIBISTE 0COOCHHOCTH CTPOSHHUS U
Tabauiel U cxeMmbl: «Du3noI0THUECKUE | )KUZHENESITENIbHOCTH PACTEHUN Pa3HbIX
aJanTaly >KUBOTHBIX). HKOJIOTHYECKUX TPYMI 110 OTHOILIEHUIO
Oo6opynoBanme: repOapuu pacTeHui, | K BOAE.
OTHOCSIIIIUXCS K TUTPOPUTaM, [IpuBOINUTH IPUMEPHI PACTEHUI Pa3HbIX
kcepoduTaM, Me30(puTaM, KOMHATHBIE | SKOJIOTMYECKUX TPYMI IO OTHOUIEHUIO
pacTeHHs JaHHBIX CPYIIIL. K BOJIE.
JlabopaTopHasi padota BrIsgBISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOCHHOCTHU (bU3HOTOrnYECKHUEe NPUCIIOCOOIEHUS
pacTeHUH U3 pa3HbIX MECT OOUTAHUSD» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuMma.
[IpuBOIUTH IPUMEPHI BOIHBIX,
MTOJTYBOJIHBIX M HA3€MHBIX KUBOTHBIX
7.5 | Cpensl oOuTaHus Cpenpl 0OMTaHUSI OPTaHU3MOB: BOJIHAsA, | PacKpbIBaTh conepkaHue TEPMUHA

OpTraHU3MOB

Ha3eMHO-BO3IyIIIHAs, TIOYBEHHAS,
rJTyOMHHAs MTOIIMTOYBEHHAS,
BHyTpUOpTraHu3MeHHast. Ou3nKo-
XUMHYECKHE 0COOCHHOCTH Cpel
0OUTaHUS OPraHU3MOB.

«cpena oOuTaHus.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA3EMHO-BO3yIIHOM,
MMOYBEHHOM, TNTyOMHHO MOJIMOYBEHHOU U
BHYTPUOPTaHU3MEHHOM CpeJl OOUTaHUSI.
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[Ipucnoco6iaeHus: OpraHu3MoB K )KU3HU
B Pa3HBIX CpeAax.

JdemoHcTpauuun

Tabnuibl 1 cxembl: «Cpeabl 0OUTaHUS
OpraHU3MOB.

ObopynoBanme: KOJUICKIIUN
KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

CpaBHuBaTh GUBUKO-XUMUYECKHE
YCJIOBUS Pa3HBIX Cpell OOUTAHUS.
BbISBIATH 4epThI IPUCTIOCOOTIECHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
HA3€MHO-BO31YIIIHOW, MIOYBEHHOM,
BHYTPHUOPTAaHU3MEHHOM Cpenax
oOuTaHusl.

[IpuBOIUTH IPUMEPHI OPTaHNU3MOB,
OOUTAIOIIMX B PA3HBIX Cpellax

7.6 | buosnoruueckue buonoruueckue put™mel. BHenHue u PackpriBaTh cofep:kaHue NOHATHUS
PUTMBI BHYTpeHHHE pUTMbI. CyTOUHBIE U «OUOJIOTUYECKUE PUTMBI.

TOAUYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Tprcnoco6aeHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIIOBUI TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3ZHHU. [IpuBOIUTH MPUMEPHI TPOSBIICHUS
JemoHcTpauumn OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauiel U cxembl: «bruonornueckue OpPraHu3MOB.
PUTMBD». BbISBISTH uepThl TIPUCTIOCOOJIEHHOCTH
Oo6opynoBanme: repOapuu u OPTraHU3MOB K C€30HHBIM U3MEHEHUSIM
KOJUICKIIUH PACTEHUN U )KUBOTHBIX, YCIIOBHUM KU3HMU.
o0Jagaroumx YepTamMmu OnuchIBaTh CE30HHBIC SABJICHUS B )KU3HU
IPUCTIOCOOJICHHOCTH K C€30HHBIM OpraHU3MOB, PACIPOCTPAHEHHBIX
WU3MEHEHHUSIM yCIIOBUM )KU3HU B CBOE€U MECTHOCTH

7.7 | XXuznennbie GopMbI ’Kuznennsie (hOpMbI OPraHU3MOB. PackpsIBaTh coaepkaHue NOHATHS

OpTraHUu3MOB

[TonsTHe 0 )KU3HEHHOU hopMme.
XKuzHeHnubie HOpPMBI paCTCHHI:
JIepeBbsl, KYCTApHUKH, KyCTApHUYKH,

«OKU3HEHHas (hopMa OpraHu3May.
BbIsBISITE 0COOEHHOCTH CTPOEHMS U
KU3HEIEATEIbHOCTH PACTEHUI Pa3HbIX
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MHOT'OJIETHUE TPaBbI, OTHOJIETHHUE
TpaBsbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX:
TUAPOOMOHTHI, TCOOMOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOCHUS U
o0Opasza >KH3HH.

JdemoHcTpauumn

Tabauiel u cxembl: « Ku3HeHHbIE
dbopmbl pacTennin», « KuzHeHHbIe
(OpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUICKIIMM PACTECHUMN U dKUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOPM

KU3HEHHBIX (POpM.

[IpuBOINTH IPUMEPHI PACTEHUH PA3HBIX
KU3HEHHBIX (POPM.

BbIsBISTE 0COOEHHOCTU CTPOEHHUS U
YKU3HEIEATEIIbHOCTH )KUBOTHBIX Pa3HBIX
KU3HEHHBIX (POpM.

[IpuBOAUTH IPUMEPHI JKUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Bums
OMOTUYECKHX B3aUMOJICHCTBUM:
KOHKYPEHITUS, XUIITHUIECTBO, CUMON03
u ero ¢popmsl. [Tapazutusm,
KOOIepalus, MyTyaau3m,
KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBO). HeTpoduueckue
B3aUMOJICHCTBUS (TOMUYECKHE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTHYECKNX B3aUMOIEUCTBUIN IS
CYIIECTBOBAHUSI OPTaHU3MOB B CpEJIe
obutanus. [I[pUHIIMI KOHKYPEHTHOTO
UCKJIFOYEHUSI.

JdemoHcTpanun

Tabauubl ¥ cxembl: « DKOCHUCTEMA

PackpriBaTh coepxaHrue TEpPMUHOB U
TOHSATHM: KOHKYPEHLIMS, XUIITHUYECTBO,
MApa3UTU3M, MyTYyaIn3M,
KOMMEHCAJIN3M, HeTpO(hUUECKHe
B3aMMO/ICHCTBUSI.

XapakTepu3oBaTh BUJIBI OMOTHYECKUX
B3aMMO/ICHCTBU.

OOBICHATH CYIITHOCTh KOHKYPEHIIUH,
XUIIHUYECTBA, Tapa3UuTU3MA,
MyTyaJiu3Ma, KOMMEHCAIN3Ma.
[TpuBOIMTE MPUMEPHI OPTaHU3MOB,
YY4aCTBYIOIINX B OMOTUUECKUX
B3aMMO/ICMCTBUSIX PA3HBIX THUIIOB.
OneHnBaTh 3HaUCHUE OMOTHUYECKUX
B3aMMOJICHCTBUH I CYLIECTBOBAHUS
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HIMPOKOJIUCTBEHHOTO JIECAY,
«DKOocuCTEMAa XBOMHOIO JIEcay,
«llenu nuTaHusy, « XUITHUYECTBOY,
«ITapazutnzm», «KoHKypeHIHs»,
«Cumbmno3», «KommeHcamnzm.
O0opyaoBaHue: KOJUIEKIUN
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3JIMYHBIX OMOTUUYECKUX

OpraHU3MOB B CpeZie OOUTaHUS.
OO00CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO MCKITIOUCHUS

B3aUMOJICMCTBUSAX
Hroro yacos o teme 9
8 | Tema «Ikoj10rusi BUIAOB U MOIMYJIALMID
8.1 | Dkonornyeckue 3 DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpbIBaTh conepxaHue NOHSATHS
XapaKTePUCTUKHU nonyssiiuu. [lonmynsiius kak TOMYJISLIHS.
TIOIYJISIIIAN Oouonorndeckas cucrema. Poib O1uieHuBaTh 3Ha4€HHUE HEOJTHOPOIHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepOB U OCOOCHHOCTEM OUOJIOTUH
BUJIOB B (D OPMHUPOBAHUU
IIPOCTPAHCTBEHHOUN CTPYKTYPbI
nonyysui. OCHOBHBIE MTOKA3aTENN
NOMYJISIUUN: YUCIIEHHOCTB, INIOTHOCTb,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIMSI.
JdemMoHcTpanuu

TaOauis! ¥ cxembl: « IKOJIOTHUYECKUE
XapaKTePUCTUKU MTOMYJISIIIUNY,
«IIpocTpaHcTBEHHas CTPyKTypa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTHU BUIOB

B ()OPMUPOBAHUU POCTPAHCTBEHHOU
CTPYKTYPHI IOy,

[IpuBOINTH MPUMEPHI MOMYJISALIUN
pa3HBIX BUAOB PACTEHUH M KUBOTHBIX.
XapakTepu3oBaTb OCHOBHBIE
HKOJIOTUYECKUE TTOKA3aTenn
HOMYJISILIMK: YUCIEHHOCTD, MJIOTHOCTbD,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POXKJAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIHSL.
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IOy JIsIU N, ((BOSp&CTHBIC IMupaMu bl
IOy JISILIU KD

8.2 | Dkoyoruyueckas DKoJIorHyecKasi CTpyKTypa NOMyJIsiuuu. | PackpbeIBaTh coep:kaHue TEPMUHOB U
CTpyKTypa OueHKa YMCAEHHOCTH MOy JIALHH. MOHATUI: AMHAMUKA MOMYJISLNH,
HOMYJISALUN. JIMHAMUKAa ITOMYJISIIUAN ¥ €€ PEryIsius. | OMOTUYECKUI OTEHIMA OIS,
JIuHaMKKa oIy JIsinuu buotuveckuil moTeHIMAN MOMYJISIIUAK. | KPUBBIE BKUBAHUSA, (DAKTOPHI
U €€ peryJsanms MopnenrpoBaHue TMHAMUKA CMEpPTHOCTH, EMKOCTb CPEJIBI.

nonyssinuu. Kpuseie pocra OOBACHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nonyJisinuu. Kpuseie pa3MeleHrs oco0ei NomysIuu

BBDKUBAHMS. Perynsius YMCIeHHOCTH | Ha 3aHUMAeMOM TEPPUTOPHH.

MONYJISALUNA: pOJib (PAKTOPOB, OueHnBaTh OMOTHYECKUI MOTEHLIUAT

3aBUCAIIUX U HE 3aBUCALIUX OT MOMYJIILUNA Pa3HBIX OPTraHU3MOB.

IUIOTHOCTHU. DKOJIOTHYECKUE CTPATETUN | AHAIIM3UPOBATh KPUBBIC pOCTa

BUIOB (r- 1 K-cTparerun). YUCJICHHOCTH MOITYJISIUU U KPUBBIE

JdemoHcTpanuun BbKUBAHUS.

Tabauist u cxembl: «CKOpPOCTh OO60CHOBBIBATh MPUYNHBI C/ICPKUBAHUS

3aceseHus IOBEPXHOCTH 3EMIIU OMOTHUYECKOIO MOTEHIMaNa pocTa 1

Pa3IMYHBIMKA OpPTaHU3MaMm» IIPUYHHBI BCIIBIIIEK POXKAAEMOCTH
y OTIEIbHBIX OPraHU3MOB.
[lepeuncnarh pakTOpbl CMEPTHOCTH,
PEryJINpYyIOIINE YUCIEHHOCTD
MOMYJISIUUM PACTEHUMN U KUBOTHBIX.
OnuceIBaTh YKOJIOTUYECKUE CTPATETUH
BHJIOB

8.3 | Dkooruveckas HUIIa [TonsiTue 00 SKOJOTMYECKON HUIIIE PackpbiBaTh cofep:kaHie TEPMUHOB U

BHIA

BUJ1a. Mecroobutanue. MHOroMepHas
MOJIEJIb DKOJIOTHYECKON HUIIU

MOHATHH: PKOJIOTUYECKAs HUIIa, BU,
apcall, MHBa3usl.
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JIx. . XaTunncona. Pa3mepsl
sKoJioruueckoi Humm. IloTenuanbpHas
Y peaiu30BaHHas HUIIIU.

Bun xak cucteMa nonynamui. Apeabl
BUJIOB. BBl 1 X KU3HEHHBIC
CTpaTeruu. IKOJIOTUUECKUE
SKBHBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJACHHUS U
MUTPALUH KUBOTHBIX. bruonornueckue
WHBA3UM YyKEPOJHBIX BUJIOB.
JdeMoHcTpanuu

[Toprper: JIx. . XaTunHCOH.
Tabmauiel U cxeMbl: «Moaeib
9KOJIOTUYCSCKON HUIIIN

Jx. . XaTunHCOHaY.
Oo6opynoBanme: repOapuu pacTeHUM;
KOJUICKIITUN KUBOTHBIX.
JlaGoparopHnasi paGora
«ITpucrnocoOieHus cCeMsiH pacTeHUM

K pACCEJICHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MO/IEJIb 3KOJOTUYECKON HUIIN

JIx. . XaTunHCOHA.

[TIpuBOAUTE MIPUMEPHI IKOJIOTUUECKUX
HHIII PA3HbIX BUJIOB PACTEHUUN U
JKUBOTHBIX.

BBIABIITE OTIIMYME SKOJIOTUUECKOU
HUIIIU BUJA OT €r0 MECTOOOUTAHUS.
['paduuecku nzobpaxaTh
MHOT'OMEPHYIO MOJIEIIb DKOJIOTUUECKOU
HUILH JJIs1 Pa3HBIX BUOB.

BBIABISITE IPUYKHBI Pa3IUIUT

B pa3Mepax dKOJOrMYECKON HULLIN

Y pa3HbIX BUJIOB PACTEHHUMN U KUBOTHBIX.
AHanu3upoBaTh NPUUYUHBI U
MOCJIEJICTBUS CMEHBI KOJIOTUUECKON
HUILN

HTtoro yacos 1o TeMe 9
9 Tema «Iko10rusi COO0IECTB. IKOJIOTHUECKHE CUCTEMbD»
9.1 | CoobmecTBO 1 CoobmectBa opranu3moB. bruotieno3 u | PackpeIBaTh cojiepkaHie TEPMUHOB H
OpPTaHU3MOB — ero cTpykrypa. CBsI3u MeXIy MMOHATHI: OMOIIEHO3, OMOTOII.
OnoIICHO3 OpraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3 B €T0

JdeMoHcTpanuu
Tabauub! u cxempl: «CTpyKTypa

CTPYKTYpBbI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO03a», « DIKOCHCTEMA
IIUPOKOJIMCTBEHHOTO JIECA,
«IKOCHCTEMA XBOMHOTO JIECAY

[lepeunciATh U IPUBOINUTH IPUMEPHI
CBSI3€U MEXKy OpraHU3MaMH
B OHMOLIEHO3€

9.2

JKOCHUCTEMA

DKocHcTeMa Kak OTKPBITasi CHCTEMa
(A.Jlx. Tencnu). DyHKIIMOHATBHBIE
0JIOKH OPTraHU3MOB B DKOCUCTEME:
MPOAYLIEHThI, KOHCYMEHTHI,
peayuentsl. Tpodudeckre ypoBHHU.
Tpoduyeckue 11enu U CETH.
AOGuoTtnueckue 0J0KH 3KOCHCTEM.
[TouBbI ¥ MBI B 3KOCUCTEMAX.
KpyroBopoT BeliecTB v MOTOK SHEPTUU
B DKOCUCTEME.

JdemMoHcTpanuu

[Toptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabauubl ¥ cxembl: «DyHKIIMOHAIbHbBIE
IPYIIbl OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B 3KOCUCTEME,
«llenn nutanus (macTOUIIHAS,
JNETPUTHAS )».

Oo6opynoBanme: repbapun pacTeHUN;
KOJUIEKIIMM HACEKOMBIX; UyueJia MITUIl U
3Bepen

PackpriBath copeprkanrue TEPMUHOB U
MOHSATHUH: IKOCUCTEMA, POTYIICHTHI,
KOHCYMEHTBI, PEIYyLIEHThI, Tpopuueckue
ypOBHH, Tpoduyeckue (MUIIEBbIE) IETU
U CETH.

Ha3piBaTh CTpYKTYpHBIE KOMITOHEHTHI
HKOCHCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
MIPUBOJNTH IPUMEPHI OPTAaHU3MOB

B DKOCHCTEME Ha OCHOBE UMEIOITNXCS
3HaHHUM O pacTeHMsIX, Tpudax,
OaKTepHsIX U KUBOTHBIX.

OnuceIBaTh KPYTOBOPOT BEIIECTB U
MOTOK SHEPTUH B SKOCHUCTEME.
OOBACHATH POJIH OPTAaHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BELIECTB U MOTOKE YHEPTHH.
[IpuBOANTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3HbIE YPOBHU
TPOPUIECKUX MTHUPAMHU/I.

CocTaBnsTh CXeMBbI IIEPEHOCA BEIIECTBA
Y DHEPTHH B SKOCUCTEMaXx (IIeTn
TIUTAHUS).
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CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
eI MUTAaHUA

9.3 | Dkonoruueckue OCHOBHBIE [TOKA3aTENH IKOCUCTEMBI. PackpbIBaTh coepxaHue TEPMUHOB U
MAPaAMU/TbI buomacca u npoaykuus. MOHATUI: IPOAYKLMs, OMoMacca,
DKOJIOTUYECKUE MUPAMUIBI YUCET, AKOJIOTMYECKas MUPAMHUIA.
OMOMacChl U YHEPTHH. XapakTepu3oBaTh IpaBUiIa
JleMoOHCTpanun HKOJIOTUYECKUX MUPAMUJ] YUCET,
Tabnuibl ¥ cXeMbl: « IKOJIOTUYECKas OroMacchl U YHEPTUH.
nupamMuaa 4ucein, « IKoJIorudyeckas OOBSACHITH NPUYUHBI PA3TUYUN
nupamMuga OMoOMacchy, B MPOAYKTUBHOCTH Y Pa3HBIX
«IJKoJoru4yeckas nupaMua SHEprum» | 3KOCUCTEM.
[IpuBOIUTH MPUMEPHI TPAKTUUECKOTO
MIPUMEHEHUSI MPABUIT SKOJIOTMYECKHUX
nupamu.
CpaBHuBaTh OMOMAcCy U MPOYKIUIO
DKOCHCTEM CyIIM 1 MHpPOBOro okeaHa
9.4 | Usmenenus Jlunamuka sxocucmenm. PackpsiBaTh coaepxanne TEPMUHOB U
COOOILECTB — Kamacmpoghuueckue nepecmpouixu. MOHATUI: CyKLECCUs, KIIMMAaKCHOE
CYKLECCUU @nyxmyayuu. HanpaBieHHbIE COOOIIECTBO, CYKIIECCUOHHBIN psi.

3aKOHOMEpPHbIE CMEHBI COOOIIECTB —
cykneccun. [lepBuuHbIC M BTOPHYHBIC
CYKIIECCHH Y UX TPUUNHBI.
AHTpONOTEHHBIEC BO3ICHCTBUS

Ha cykueccuu. KimmmakcHoe
coobuiecTBo. bruopaznoobpasue u
MOJIHOTAa KPYTOBOPOTA BEILIECTB —
OCHOBA YCTOMYMBOCTH COOOILIECTB.

XapakTepu3oBaTh CYKIIECCUU:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
UX TIPUMEPBI U Ha3bIBATh MPUYHUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BpEMCHHBIC M KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
pUMepax CBOCH MECTHOCTH.
MonenupoBaTh pe3yIbTaThl IIpoliecca
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JdemoHcTpanumn

Tabauie! u cxembl: «O6pa3oBaHue
6omoTay, «IlepBudnas cyKkueccus»,
«BoccTaHoBiieHue jeca mocie noxapa

CMEHBI OMOT'€OIICHO30B 101 BIUSHUEM
aHTPOIIOTEHHOTO (DaKTOpa

9.5 | Ilpupoxansie [IpupoaHble 3KOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
HKOCUCTEMBI Arocucmemvl 03€p u pex. Ikocucmemvl | TOHATUN: PUTOIIAHKTOH, 300TUIAHKTOH,
Mopeti u oKeanog. IKocucmemuvl myHOp, | ApyCHOCTD.
J1ecos, cmenei, nyCmoulHb. XapakTepu3oBaTh MPUPOIHBIC
JlemoHcTpanumn HKOCHUCTEMBI, UX OCHOBHBIE
TabauIbl U cXeMbl: « DKOCUCTEMA KOMITOHEHTHI (Ha IIpUMEpPE 03€epa,
HIMPOKOJIMCTBEHHOIO JIECAY, XBOMHOTO U IIMPOKOJIMCTBEHHOIO JIECA).
«DKOCHUCTEMA XBOMHOTO JIECAY, OOBICHATH TPUYUHBI PA3THUYHON
«JKocucTeMa 03epay. Oromacchl IPOYIIEHTOB U
O0OopynoBaHmne: akBaprUyM KaK MOJEb | KOHCYMEHTOB B IPUPOIHBIX
SKOCHUCTEMBI. HKOCUCTEMAX.
IKcKypeust «IKCKypceus B THTHYHBIN | COCTaBISATh NAaCTOUIIHBIE U IETPUTHBIC
O6uoreorieHo3 (B 1yOpaBy, Oepe3HsIK, IETY MTUTAHUS TPUPOHBIX IKOCUCTEM.
€JIbHUK, Ha CYXOJ0JIbHBIN UITH [IpuBOIUTH MPUMEPHI OPTAHU3MOB,
MONMEHHBIN JIyT, 03€p0, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOTUIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOGO0CHOBBIBATH POJIb SIPYCHOCTH
B KU3HU HA3EMHBIX SKOCUCTEM.
CpaBHuUBaThH OMOMAcCy U MPOAYKIIHIO
BOJIHBIX U Ha3€MHBIX 9KOCUCTEM
9.6 | AHTpoOIOreHHbIE AHTpPONOTE€HHBIE SKOCUCTEMBI. PackpsIBaTh coaepxaHne TEPMUHOB U
HKOCHUCTEMBI ArposkocucreMa. ArpoueHo3. MOHSTUI: arpO3KOCUCTEMA, arpOLIEHO3,
(arpo3KocucTeMBI) Paznuuust MexX 1y aHTPONOTEHHBIMU U | MOHOKYJIBTYpA.
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MPUPOIHBIMH 3KOCHUCTEMAMH.
JdemoHcTpauumn

Tabyauibl ¥ cXeMBbl: « ATPOLIEHO3Y,
«KpyroBopot BelecTs 1 IOTOK
SHEPIUHU B arpoLIEHO3E».
OobopynoBanme: repdbapun
KYJIbTYPHBIX U TUKOPACTYILIUX
pacTeHUN.

IKCKYpCcHs « DKCKYpCHs

B arpo3KOCUCTEMY (Ha MMOJe Win

B TEIJTMYHOE XO35HUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.
CocTaBisTh 1ENY MUTAHKS arpolieHO3a.
OO00CHOBBIBATH MPUYUHBI HU3KOM
YCTOMYMBOCTH arpO3KOCUCTEM.
CpaBHUBATH arpoO’KOCUCTEMBI U
MPUPOIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh pOJIb YEIOBEKA

B COXPAHEHHH YCTOMYUBOCTH
arpo3KOCHUCTEM

9.7

YpO03KOCUCTEMBI.
ODKOMOHUTOPHUHT

Ypb6o3xocucrembl. OCHOBHBIE
KOMITOHEHTHI YPOOIKOCUCTEM.
I'oponckas diopa u payna.
CuHaHTpONM3aLUs TOPOJICKON (hayHBbI.
buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM U
ypPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (popMUPOBaHUS
OCHOBHBIX B3aUMOJICHCTBUM
OpraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonoeo sghgpexma u 6uoos-
20UPUKAMOPO8 (K1I0UesbIX 8UO08)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHoc 3HEPTUH U BELIECTB MEXKIY
CMEKHBIMH 3KOCUCTEMAMU.

Y CTOMYHUBOCTH OPTAHU3MOB,

PackpeiBath copepkaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIU3AIMS, TOPOJICKast ¢uiopa,
ropojckas hayHa, 5SKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTHI yPOOIKOCHCTEM.
OnuchiBaTh OMOJIOTUYECKOE U
XO3SIMCTBEHHOE 3HAUYCHUE
ypOOIKOCHUCTEM.

[IpuBOAWTH MPUMEPHI U OIICHUBATH
COCTOsIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BrIsSIBISITE 0COOCHHOCTH TOPOICKON
dropsl u GayHBI.

CpaBHUBaTh YpOOIKOCUCTEMBI U
MPUPOIHBIE FKOCUCTEMBI
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MOMYJISALIMK U 3KOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U AHTPOITOT€HHBIX
BO3JIEUCTBHIA.

Mexanuzmul 8030eticmeus 3a2pa3HeHul

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCEUS.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
AKOCHCTEM.

JdemMoHcTpanuu

Tabuuub! u cxemsl: «IIpumepsl
ypOOIKOCHCTEMY.

IpakTnueckas padora

«M3ydyeHue u onucaHnue
yPOOIKOCUCTEMBI.

JlabopaTopHasi padota

«M3ydenne pazHOOOpa3Hsi MEIKUX
MTOYBCHHBIX YJICHUCTOHOTHX B Pa3HbIX
IKOCHUCTEMAX»

HToro uacoB o teme

12

141




10

Tema «buocdepa — rinod6ajabHast IKOCHCTEMA)

10.1

buocdepa. CtpykTypa
1 cocTaB bruocdepbl

2

buocdepa — obmerutanerapuas
000104uKa 3emMiId, T/I€ CYIIEeCTBYET WK
CyllleCTBOBaJIa *U3Hb. Pa3BuTue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 3rocca. Yuenue B.U. BepHajackoro
o buocdepe. Obnactu duocheps u e
cocTas. JKuBoe BelecTBo Ouochepsl u
ero (PyHKIIMH.

JemoHcTpauumn

Iloprpetsl: B. 1. Beprnanckui,

9. 3rocc.

Tabuuubl 1 cxemsbl: «l'eochepsl
3emuny, « DyHKIIUN KUBOTO BEIIECTBAY

PackpriBath copepkaHne TEPMUHOB U
NOHATUH: Ouocdepa, )KUBOE BEUIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEII[ECTBO, OMOTEHHOE BEIIECTRBO.
[IpuBoAUTH POPMYITHPOBKH OCHOBHBIX
nojoxeHui yuenus B. U. Bepuanckoro
o ouocdepe.

XapaktepusoBaTh 00s1acTu 6rocdepsl u
WX COCTaB, Ha3bIBaTh 00JIACTH
pacnpocTpaHeHUs KUBOTO BEIIECTBA

B 000J109Kax 3eMJIH U BBISBIISATH
MPUYUHBI €r0 Pa3TUYHOTO
pacmpezeneHusl.

[Tepeuncrnarh GyHKIMH KUBOTO
BelecTBa onocdeps (razonas,
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTpAI[MOHHAS, OMOXUMHYECKas ).
[IpuBOoAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOT'O BEIIIECTBA HA
ouochepy.

AHaIM3UpOBaTh U OIICHUBATH
OMOJOTHYECKYI0 HH(DOPMAITHIO

0 TJIOOAJIBHBIX IKOJIOTHIECKUX
npoOemMax 6uocdepsl, MOTydaeMyto

U3 pa3HbIX UCTOYHHUKOB.

142




OuenuBars Bkian B. U. Bepnazackoro,
3. 310cca B CO3/1aHUE YUYEHHUS
o buocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHMUS
ounocdepsl.
KpyroBopoTsl
BEIIICCTB

3aKOHOMEPHOCTH CYIIIECTBOBAHMUS
ounocdepol. OcobeHHocT 6GHoCchepbl
Kak ri100abHONU SKOCUCTEMBI.
JluHamMu4yeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BeliecTB 1
OMOreoXUuMHUUYECKHe UKIIBI (YIiiepoa,
a30Ta). PUTMUYHOCTH SIBIICHUI

B Omocdepe.

JdemoHcTpauun

Tabauue! u cxembl: «I'eochepsl
3emnmn», « DyHKIIMU 5KUBOTO
BEIIIECTBAY,

«KpyroBopot azora B mpupoae»,
«KpyroBopot yriiepoaa B mpupoie»,
«KpyroBopoT Kuciopoaa B mpupoe,
«KpyroBopoT BOJbI B IpUPOIE»

PackpriBath copepxanne TEPMUHOB U
MTOHATHI: TJT00ATbHAS SKOCHCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEILIECTB,
OMOTreOXUMHUYCCKUE ITUKIIBI.
XapakTepu3oBaTh 0COOCHHOCTH
omocdepsl Kak ri1o0aIbHOM
HKOCHCTEMBEI.

Onpenensate GyHKIU0 Onocheps

B oOecrieueHnu OMOTreHHOTO
KpyTOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEPOa, a30Ta.
CpaBHUBATH 0COOCHHOCTH KPYyTrOBOPOTA
Pa3TUYHBIX BEIICCTB.

OrneHnBaTh 3HAYCHHE KPYTOBOPOTA
BEIIIECTB JJIS CYIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBICHATH POJTH OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BCIIECTB.

BuISIBIATE TUHAMHYECKOE PAaBHOBECHE
ounocdepsr.
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[TpuBOIUTE MPUMEPHI PUTMUIHOCTH
SIBJICHHUI B Onocdepe

10.3 | 3oHanBHOCTH 2 3oHansHOCTH Onochepsl. [lonsaTue PackpsIBaTh conepxaHue TEPMUHOB U
ounocdepnl. OCHOBHBIC 0 6uomMe. OCHOBHBIE OMOMBI CYIIIU: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIE
OMOMBI CyIIIH. TYH/Ipa, XBOWHBIE JIeca, CMEIIAHHBbIE U | JIECA, CMELLIaHHBIE JIeca,

VY cToiunBOCTh MIUPOKOJIUCTBEHHBIE JIeca, CTEH, IIMPOKOJIMCTBEHHBIE JIECa, CTEIIH,
onocdepsl CaBaHHBI, TyCTHIHU, TPOIIUUYECKUE JIECA, | CABAHHBI, TyCThIHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbsi. KITMMar, pacTUTENbHBIA | BEICOKOTOPbSI.
Y KUBOTHBIA MUpP OMOMOB CYIIIH. Iloka3biBaTh HA KapTe U
CTpykTypa ¥ QYHKIMS )KUBBIX CUCTEM, | XaPaKTEPU30BATh OCHOBHLIE OMOMEI
OIICHKA MX PECYPCHOI0 NOTCHIMAIA U Cyuiu.
Oonoc@epHbIX PyHKIU. CpaBHHBaTh 0COOCHHOCTH KJIMMaTa,
JlemoHcTpanumn MOYB, PACTUTEIBHOTO U dKUBOTHOTO
Tabauip! 1 cxembl: «OCHOBHBIC OMOMBI | MMpa Pa3HbIX OMOMOB CYLIN 3EMIIH.
cymmy, «Knnmarnueckue nosica BbISIBISATE TPUYMHBI 30HATTBHOCTH
3emnny, « Tynapay, «Taliray, B Ouocdepe
«CMeIIaHHBIN J1ecy,
«IInpoKoIuCTBEHHBIN JIeC», «CTenby,
«CaBannay, «IlycThiHY,
«Tponmueckun aecy.
OobopynoBanme: repbapun pacTeHUI
pa3HBIX OMOMOB; KOJUICKIIMH >KMBOTHBIX
Hroro yacos 1o teme 6
11 | Tema «Hes10BeK M OKPY:KAKOLIAS CPEA»
11.1 | Bo3nerictBue 2 DKOJIOTUYECKUE KPU3UCHI U UX PackpsIBaTh copepKaHue TEpPMUHOB

yejioBeka Ha Ouochepy

Npu4rHbL. Bo3encrere yenoBeka
Ha 6uocdepy. 3arps3HEeHUE BO3AYITHOM

U TIOHATHI: aTMocdepa,
BEILIECTBA-3arPS3HUTENH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HeHUE
BOJIHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pazpymienue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. M3sMeHeHue
KJIMMara.

JdeMoHcTpanuu

TaOauib! U cXxeMbl: «3arpsi3HeHUe
aTMocQepb», «3arpsa3HeHue
ruzpocheprd», «3arps3HEHUE TOUBBDY,
«ITapHukoBsIit 3hPexT»

MapHUKOBBIN 3PPEKT, «030HOBAS
IBIPA», «KACIOTHBIE TOKINY,
ruapocdepa, 3BTpoPuKanus BOA0EMOB,
MI0YBa, 3pO3Us MMOYB, NECTUIUIBI,
DKOJIOTHYECKUN KPU3HC.
AHanmM3UpoOBaTh aHTPOIIOT€HHbBIE
(haxkTopbl BO3ICUCTBUS Ha Onochepy
(poJsb yeaoBeKa B MPUPO/IE) HA PA3HBIX
ATanax pa3BUTHUS YEJIOBEYECKOIO
oO1ecTBa.

XapaxkTepusoBaTh rj100ajbHbIC
HKOJIOTHYECKUE TPOOIEMBIL;

OCHOBHBIE UICTOYHUKHU aTMOC(HEPHBIX
3arpsi3HEHUN; YIKOJIOTMYECKUE
po0JieMbl, CBSI3aHHBIC

C YBEJIMYEHUEM TPAHCIIOPTA

B KPYITHBIX TOPO/IAX; ABTPOPHUKALIUIO
BOZIOEMOB; MOCJIEACTBUS 3arpsI3HEHUS
BOJ| XUMHWYECKHMH BEIIECTBAMU;
BO3JICCTBHE YEJIOBEKA HAa MOYBEHHBIN
MOKPOB.

AprymMeHTHpOBaTh 3HAYEHNE
DKOJIOTUYECKUX 3HAHUH B PELICHUU
BOITPOCA O MOJJIEP>KAHUH YCTOMYUBOCTH
ounocdepnl
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11.2

AHTpPONOTreHHOE
BO3/ICCTBHE

Ha PACTUTENbHBIN U
YKABOTHBIA MUD.
OxpanHa npuposl

AHTPOIIOT€HHOE BO3JECHCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa paCTUTEIBHOTO U dKUBOTHOTO
Mupa. OCHOBHBIE MPUHITUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsIEMBbIE IPUPOJIHBIE TEPPUTOPUU
(OOIIT). boranuueckue caapl U
300JI0TUYECKHUE TTAPKH.
JemoHcTpauumn

Tabauiet U cxeMbl: «Oco60

OXPaHSIEMBbIE IPUPOAHBIE TEPPUTOPHUI.

OobopynoBanme: hororpaduu
OXpaHSAEMbIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoit kauru
pervoHa

PackpbIBaTh coepxaHue TEPMUHOB U
MOHATHN: COKpALICHUE
OoropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHseMbIe TPUPOTHBIC
tepputopun (OOIIT), 6orannueckuii
call, 300JIOTUYECKHUN MapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb
PacTEeHHI U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI TPSIMOTO U
KOCBEHHOI'O BO3JICHCTBHSI YEIIOBEKA
HA pACTUTEIBbHBIA U )KUBOTHBIN

MHP.

XapakTepu30BaTh IPUHIUIIBI
«BceMHUpHOM cTpaTeruu OXpaHbl
PUPOABDY.

[TepeuncnsiTh 0COOEHHOCTH pa3IMUHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIoOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bpIBaTh Ha MpUMEPaAX OMACHOCTh
COKpalIeHus OU0JI0TUYECKOTO
pazHooOpasust 3emiu.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYMCIIEHHBIX BUJIOB PACTEHUM U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyro kuury PO
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11.3

Panmonanenoe
MIPUPOIOTNIOJIB30BAHUE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIE PUHITUIIBI YCTOHIHBOTO
Pa3BUTHUS YEIIOBEYCCTBA U TIPUPO/IBL.
PanmonaibHOE PUPOIOIOTH30BaHHE
¥ COXpaHeHUe OUOJIOTHYECKOTO
pa3zHo0Opa3us 3eMIH.

OO0mre 3aKOHOMEPHOCTH
JI00aJIbHBIX KOJIOTHYECKHUX
Kpu3nucoB. OCOOCHHOCTH
COBPEMEHHOT'0 KPHU3HCa U €T0
BEPOSTHBIC MTOCIICCTBHS.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BUTHS OTIACHBIX TEXHOTCHHBIX
TIPOIIECCOB.

Cucmemmbie uccnedoanus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuxe.
buonoeuuecxoe pasnoobpazue u
buopecypcuvl. HayuonanvHole
uHgopmayuonHvle cucmemsl,
obecneuusarowue 00Cmyn

K UHGopmayuu no cocmosiHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHo8bl dKOpeaburumayuu 3K0cCucmem
u cnoco6o8 6opvovL

¢ OUono8pedIcOeHUsAMU.
Pexoncmpykyus mopckux u HazemHvIX
9KOCUCEM.

PackpeiBath conepxaHue TEPMUHOB U
MOHATUI: PAlIMOHAIIEHOE
IIPUPOIOIIOIb30BAHNE, YCTOMUNBOE
pa3BUTHE, IPUPOIHBIE PECYPCHI,
DKOJIOTUYECKUH CIIEI.

XapakTepu30BaTh OCHOBHBIC IIPUHLIAIIBI
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOJIBL.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycyepnaeMble IPUPOIHBIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
PECYPCOB; XapaKTEPHU30BAThH ITPOLIECCHI
VX BOZHMKHOBEHUS U yCIIOBUSA CPEABL,
OPUBOJAIINE K UX (POPMHUPOBAHUIO.
PackpbiBaTh npo0seMbl palliOHATBHOTO
IIPUPOIOTIONB30BAHUS U HAXOAUTH Iy TH
UX PELICHUS
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JdemoHcTpanumn
Tadaune! ¥ cxeMbl: «Monaenu
YIIPaBJISIEMOTO MUPA»

Hroro 4yacoB o Teme 6
PeszepBHOe Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB IIO I[TPOT'PAMME
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