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[TOACHUTEJIBHAA 3AIINCKA

OO01ast xapakTepucTUKa y4eOHOTO peaMeTa « X UMUSD)

Bxnan yueOHoro npeamera « XUMHUs B IOCTHXKEHHE 11€JIel OCHOBHOTO OOIIETo
oOpa3oBaHusi 00YCIIOBJIEH BO MHOTOM 3HAYE€HHUEM XMMHUYECKON HayKu B MO3HAHUU
3aKOHOB MPHUPOJIbI, B Pa3BUTUU MTPOU3BOJAUTENLHBIX CHJT O0IIECTBA U CO3JJaHUU HOBOM
0a3bl MaTepUaIbLHON KYJIbTYPHI.

XUMHST KaK 3JIEMEHT CHCTEMbl E€CTECTBEHHBIX HayK paclpOoCTpaHWia CBOE
BJIMSIHUE HAa BCE 00JIaCTU YEJIOBEYECKOTO CYIIECTBOBAHUS, 3a/iajia HOBOE BHJICHUE
MHpa, CTajJla HEOTHEMJIEMBIM KOMIIOHCHTOM MHPOBOW KYJIBTYPhI, HEOOXOAMMBIM
YCJIOBHEM JKU3HHU OOIECTBA: 3HAHWE XWMUH CIY>KUT OCHOBOU i1 (hOPMHPOBAHUS
MHPOBO33PEHHUS YEJIOBEKA, €r0 MPEACTaBICHUN O MaTEPHAIBEHOM CIWHCTBE MHPA;
BOKHYIO  pOJIb  WUrpaloT  GOpMHpYyEeMbIE  XHMHEH  TPEACTABICHHS O
B3aMMOTIPEBPAIIEHUAX YHEPTUHA W 00 SBOJIOIMU BEIIECTB B MPHUPOJIC; COBPEMEHHAS
XUMUSl HalpaBlieHa Ha peIIeHHE TIO0ANbHBIX MPOOJEM YCTOWYMBOTO pPa3BUTHS
YEJIOBEUECTBA — CBIPHEBOM, SHEPreTUYECKOM, MHUIIEBOM H  SKOJOTHMYECKOU
06e30macHOCTH, TPOOIIEM 3IPABOOXPAHECHHSI.

B ycrnoBusx BO3pacTalpliero 3HAUYCHHS XMMHH B OKU3HU  00IIecTBa
CYIIIECTBEHHO MOBBICHIIACH POJIb XUMHUUYECKOT0 00pa3oBaHusl. B miuane cornumanuzanuu
OHO SIBJISIETCS OJHMM U3 YCIOBUH (OPMUPOBAHHS HWHTEUIEKTa JHYHOCTH U
TapMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY  4YEJIOBEKY  XUMHUYECKHE 3HAHMUS  HEOOXOAUMBI  JIS
MPUOOPETEHUST OOMICKYJIBTYPHOTO YPOBHS, IMO3BOJISIONICTO YBEPEHHO TPYAUTHCS B
COIIMYME€ W OTBETCTBEHHO Y4YacTBOBAaTh B MHOTOOOPA3HOM JKM3HU OOIIECTBA, IS
OCO3HAHHUS BAXHOCTH PA3yMHOTO OTHOIICHHS K CBOEMY 370POBBIO H 3JI0POBBIO
IPYTUX, K OKPYKAIOIIeH NPUPOTHON cpeae, M TPaMOTHOTO TIOBEACHHS TpHU
WCITOJIb30BAaHUU PA3JIMYHBIX MATEPUAJIOB M XMMHUYECKHX BEIIESCTB B IOBCEIHECBHOU
KU3HH.

Xumudeckoe o0pa3oBaHHE B OCHOBHOM IIKOJEC SBJISETCS Oa30BBIM I10
OTHOIIEHUI0O K CHCTeME OOIIero XuMu4yeckoro ooOpazoBanusi. I[losromy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO PEaM3yeT MPUCYIIHE OOIIEMYy XUMHUYECKOMY
00pa30BaHMUIO KIIOYEBBIE I[EHHOCTH, KOTOPHIE OTPAXKAIT TOCYIapCTBEHHBIE,
OOIIIECTBEHHbIE U WHAMBHUAYaJbHBIE MOTPEOHOCTH. DTUM OMPEICISIETCS CYIIHOCTD
oOmelt crpaternu OOy4eHHs, BOCIUTAHUS U Pa3BUTHSA OOYYaIOIMIUXCS CPEJCTBAMU
y4eOHOTO TpeAMeTa « XUMHUSD.

N3yuenue npeamera:

. CIIOCOOCTBYET pealiu3allid  BO3MOXKHOCTEH JUIsi camMOpa3BUTUSL U
(dhopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I1Iel U (PyHKIIMOHATLHON IPAaMOTHOCTH;
. BHOCUT BKJaJl B (OPMHUPOBAHHE MBIIUICHUS W  TBOPYECKHUX

CIOCOOHOCTEM MOAPOCTKOB, HABBIKOB MX CAMOCTOSITEILHON y4eOHOU NIeATEeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJICIOBATEIbCKUX YMEHUW, HEOOXOIUMBIX KakK B
MOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAIIBHON ACSATEIHHOCTH;



. 3HAKOMUT CO CHEeU(PUKON HAyYHOTO MBIIJICHUS, 3aKJIa/IbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsA/la HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH MOAPOCTKOB;

. CrocoOCTBYeT  (OPMHUPOBAHUIO  IIEHHOCTHOTO  OTHOIICHHUS K
€CTECTBEHHO-HAYUYHbIM 3HAHUSIM, K NPUPOJIE, K UYEJIOBEKY, BHOCUT CBOW BKJIAJl B
AKOJIOTMYECKOE 00pa3oBaHue 00yYatOIUXCsl.

Ha3Banubie HampaBieHUs B OOyYCHHH XUMHH OOCCIICYMBAIOTCS CIEIU(PHKOIM
COEpKAaHUS TMPEAMETa, KOTOPBIA SBISETCS NEJArorMYecKu aJanTUPOBAaHHBIM
oTpakeHueM 0a30BOIM HAYKU XUMHH Ha ONPE/ICTICHHOM 3Tarle €€ Pa3BUTHS.

Kypc xumMuu OCHOBHOM HIKOJBI OPUEHTUPOBAH HA OCBOEHUE OOYYaIOIIUMUCS
OCHOB HEOPraHWYECKOW XMMHUHM U HEKOTOPBIX MOHATUNA U CBEIACHUN 00 OTIEIbHBIX
00BEKTaX OPraHUYECKON XUMHUH.

CrtpykTypa couepxkaHusi npeaMera chopMHpOBaHa Ha OCHOBE CHCTEMHOIO
noaxoja K ero usydeHuto. CojiepaHU€ CKJIAJbIBACTCS U3 CHUCTEMBI TMOHATHU O
XUMHUYECKOM 3JIEMEHTE W BEIIECTBE W CHUCTEMBI MOHSITHUH O XUMHYECKON peakilvu.
O06e »Tu cucTteMbl CTPYKTYpPHO OPraHMU30BaHbI MO MPHUHIMIY MOCIEI0BATEIHHOTO
pa3BUTUSI 3HAHUM Ha OCHOBE TEOPETHUYECKUX IMPEACTABICHUM pa3sHOro YpPOBHS:
aTOMHO-MOJICKYJISIPHOTO YY€HHUSI KaK OCHOBBI BCErO0 €CTECTBO3HAHMS, YPOBHS
ITepunonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMHH, YUCHUS
O CTPOCHUHU aTOMa W XUMHUYECKOW CBS3HU, MPEACTABICHUNU OO0 3JICKTPOJIUTHUUECKOM
JIUCCOLMAlINM BEUIECTB B pPacTBOpax. Te€OpeTUUYECKHE 3HAHUS PAcCCMATPHUBAIOTCS Ha
OCHOBE SMIIUPUYECKHA TOJYYCHHBIX M OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIBLHO OT OJTHOTO YPOBHS K JPYTOMY, BBITOIHSS (PYHKIIMM OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS
Y TIOJIyYEHHUS U3y4aeMBbIX BEIIECTB.

Takast opranuzanus COJEpKaHHsl Kypca CHOCOOCTBYET TIPEICTaBICHUIO
XUMHAYECKON COCTABIIIONIEM HAYYHOM KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOMU
npupoabl. Tem cambiM oOecHeYrBaeTCsl BO3MOXKHOCTH  (POpMHpOBaHUS Y
00yYaromMXcsl IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM MO3HAHUS
B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHUE COJEpKaHUs Kypca MPOUCXOJHUT C
MPUBJICUCHUEM 3HAHUN U3 paHee HU3YUYCHHBIX KypcoB: «OKpyXKarolmuid MUPY,
«buonorus» nu «Ou3nkay.

KoppekiinmoHHo-pa3BUBaronii  MOTEHIIMANT Y4YE€OHOTO MpeaMeTa «XUMUS
oOecrieunBaeT BO3MOXKHOCTU IS TPEOJOJICHUS OOYYAIOIIMMUCS — CIEIYIOIINX
cnenupUIecKuX TPYJHOCTEH, 00YCIOBICHHBIX CIIA00BUICHUEM:

. OTCYTCTBHME Y  TIOJABJSIONIETO  OOJIBIIMHCTBA  OOyYaroIIMUXCS
BO3MOXKHOCTH  BBISBJIATH TMPU3HAKM XUMHUYECKUX OOBEKTOB, YCTaHABIUBATH
pe3yibTaThl U OCOOCHHOCTH MPOTEKAHUS XMMHYECKUX IMPOIECCOB C TOMOIIBIO
3pEHUS;

. CIIOKHOCTb YCTAHOBJICHHA TIPHUYNHHO-CICACTBCHHBIX CBsI3EH MCKOY
00BEKTAaMU U ABJICHUAMMU, 3aMCAJICHHOCTDh U HCUCTKOCTD UX OIIO3HAHUI,
. OTCYTCTBUC BO3MOKHOCTH IIOAKPCIUICHUA IMOJIYYaCMbIX XHMHYCCKHX

3HAHUU C TIOMOIIBIO 3PUTEILHBIX 00Pa30B.



[Tpeononenue yka3aHHBIX TPYJIHOCTEH JOJDKHO OCYLIECTBIIATHCS HA KaKAOM
YPOKE YUUTENEM B POLECCE CIENUATBHO OPraHU30BAHHOW KOPPEKIMOHHOM paOOTHI.

esu n3yuenust yueOHOro npeamera « XuMHUs»

K  HanpaBneHui0  MEPBOCTENEHHOM  3HAYMMOCTH MPU  pEeATH3alHU
oOpa3oBaTeNpbHBIX  (QYHKIUH mpeamera «XUMHS» — TPAOUIHMOHHO  OTHOCAT
dbopMupoBaHHE 3HAHMIA OCHOB XWMHYECKOW HayKW Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTUYECKON [EATEIbHOCTH YEJIOBEKa W Kak OJHOr0 U3
KOMIIOHEHTOB MHPOBOW KYJBTYpHL. 3aZaua MpeAMeTa COCTOUT B (HOPMUPOBAHUU
CUCTEMBbl XHMHYECKUX 3HAHMA — BaXHEHIHMX (PaKTOB, IOHATHNA, 3aKOHOB U
TEOPETUYECKUX  MOJIOKEHUH, JOCTYNMHBIX O000OIIEHUH  MHPOBO33PEHUYECKOTO
XapakTepa, f3blKa HAYKH, 3HAHUM O HAyYHbIX METOJaX H3yYEHHs BEIIECTB U
XUMUYECKUX peakluid, a Takxke B (OPMUPOBAHUU M PA3BUTUH YMEHHU U CIIOCOOOB
JESITEIbHOCTH, CBSA3aHHBIX C IUIAHMPOBAaHHEM, HAOJIOJIEHUEM U TMPOBEACHUEM
XUMHUYECKOTO JKCHEPHUMEHTa, COOJIIOJICHUEM MpPaBUJl OE30MaCHOT0 OOpalleHUs ¢
BEILIECTBAMM B [IOBCETHEBHOM JKU3HMU.

Hapsgy ¢ »TuM nenum H3ydeHHs IpeaMeTa B IPOrpaMME YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOT'O OOILEro
oOpazoBanusi. CeromHss B  oOpa3oBaHMM  0CO00  3HAUMMOW  MpU3HAETCS
HaIpaBJIEHHOCTh OOYYEHHS] Ha pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (DOPMHUPOBAHUE
€€ MHTEJUIEKTa U 001el KyJIbTypbl. O0OydeHHe YMEHHIO YUYUTHCS M IPOJOJIKATh CBOE
00pa30BaHHUE CAMOCTOSITENIBHO CTAHOBUTCS OAHOW U3 BaXXKHEHIINX (PYHKIMN y4eOHBIX
MPEMETOB.

B ¢Bsi3M ¢ 3TUM IIpU U3YyYEHUHU IPEAMETA B OCHOBHOM IIKOJIE JOMUHHUPYIOLIEE
3HaYeHHUe NMPUOOPENN TAKUE LI, KaK:

. (opMupOBaHHE HWHTEIUIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PpELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

. HAMpaBJICHHOCTh OOYyYEeHHS Ha CHUCTEMaTHYEeCKOe TMpUOOIIeHNE
YYaIUXCs K CaMOCTOSTEIBbHOM MMO3HABATEIBHON JESTEIBHOCTH, HAYYHBIM METOAAM
Mo3HaHUs, POPMHUPYIOIIMM MOTHBAIUIO U PA3BUTHE CITIOCOOHOCTEN K XUMUU;

. oOecrieueHue YCJIOBUH, CIOCOOCTBYIOLIUX PUOOPETEHUIO
0o0y4arouMMucs OmbITa Pa3HOOOpPa3HOM NEATENbHOCTH, MO3HAHUSA M CaMOIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHUMI), MMEIOUMX YHUBEPCAIbHOE
3HAYEHHUE JUISl Pa3JIMYHBIX BUJIOB ACSTENbHOCTH;

. dopMHpoBaHWE  YMEHHMM  OOBACHATH W  OLICHUBATh  SIBJICHUS
OKPY’KaIOILIEr0 MHUpa Ha OCHOBAaHWU 3HAHWM W OIbITA, MOJTYYEHHBIX MPU U3yUYEHUU
XUMUH;

. dopMupoBaHue y 0OydYaromMXCSi TYMaHUCTHMYECKHUX OTHOILEHUH,
NOHMMAHUA LEHHOCTH XHMHMUYECKUX 3HAHUM [ BBIPAOOTKH HSKOJIOTMYECKU
1[eJIeCO00pa3HOro0 TOBEJACHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B HEISIX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKarOUIEH IPUPOJIHON CPEIbI;



. pa3BUTHE MOTUBALUU K OOYUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHUIO HA OCHOBE YCBOCHMs OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY PO M HAMIPABICHHOCTH JAIbHEUIIIETO 00yUYeHHUS.

Koppekuuonnsie 3anayu:

. Pa3zButne 3pUTENBHOrO, 3PUTEIBHO-OCA3ATEIIBHOTO M CIIyXOBOIO
BOCHIPUSTHS.

. Pa3BuTre npon3BOIBHOIO BHUMAHUS.

. PazButue namsru.

. Pa3BuTHE M KOPPEKLINS MBICIIUTENBHBIX ONIEPALIUN.

. [Ipeononenne Bepbanu3Ma 3HaHHUM.

. Pa3BuTre MOHOJIOTHYECKOU PEUH.

. OOorarnieHue aKTUBHOTO U MMACCUBHOTO ClOBapsi, (GOPMUPOBAHNE HOBBIX
IIOHATHH.

. DopMHUpPOBaHME HABBIKOB 3PUTEIBHOTO, 3PUTEIBHO-0CA3ATEIIBHOTO H
CIIyXOBOI'O AHAJIN3A.

. OOy4enue mpaBuiiaM 3anucu GopMy U CrieUaIbHBIX 3HAKOB.

. OOyueHue TexHuKe mpeodpa3zoBaHus (HOPMYJT U BBIPAKEHUU.

. ®opMHUPOBaHUE HABBIKOB OCSI3aTEIIBHO-3PUTEIBLHOTO OOCIIEIOBAHUS U

BOCIIPUSTUSL IIBETHBIX WM YEPHO-0ENbIX (KOHTPACTHBIX) peiabe(HBIX M300pakeHHI
(wumrocTpanui, TabJML, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB, TPa(UKOB U T.I1.).

. dopMHUpOBaHUE CHEHMATBHBIX IPUEMOB 00CIEIOBAHUS U U300paKeHUs
M3Yy4aeMbIX OOBEKTOB.

. ®opmupoBaHuEe, YTOYHEHUE WM KOPPEKLUsA NPEACTABICHUA O
IIpeaMeTax U IpoLeccax OKPYKaroLen JeHCTBUTEIIbHOCTH.

. PasBute U KOppeKuus  yMEHHs  yCTaHaBJIMBaTh  IPUYMHHO-
CJICZICTBEHHBIE CBS3H.

o Pa3Butne Menkoil MOTOPUKH U 3pUTENBHO-MOTOPHON KOOPIUHAIIAH.

. @opMUpOBaHUE YMEHUI UM HaABBIKOB 0e30macHoro oOpamieHus ¢
BEILIECTBAMHU B YCIIOBUSX CIIa00BUICHUSI.

. COBEpIICHCTBOBAHWE  yYMEHHUsI  3pUTEIBHOM  OPUEHTHPOBKM B
MHKPONPOCTPAHCTBE.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cucreme o61iero ooOpazoBanust « XUMHs MPU3HAHA 00S3aTEIbHBIM yUeOHBIM
MPEAMETOM, KOTOPBIH BXOJUT B COCTAB MpeaIMeTHON 00macTu « EcTecTBEeHHOHAYYHbBIC
MPEAMETBD.

VYuebnsim mianom (BapuanT 1 AOOIT OOO) Ha uzyueHnue y4eOHOTo mpeameTa
«Xumus» otBefieHo 136 y4ueOHBIX 4acoB — MO 2 yaca B HeAenio B 8 U 9 kiaccax
COOTBETCTBEHHO.



COIEPKAHUE YYEBHOI'O IPEJMETA «XUMMHUS»

8 Kiacc

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHS.

[Ipenmer xumuu. Pone XuMuM B JKH3HHM 4YEJIOBEKa. Terna W BeHIeCTBa.
@du3znyeckre CBOWCTBA BEIIECTB. ArpErarHoe cocTosHue BemecTB. [loHsTHE O
METO/axX MO3HaHUS B XMMHH. XMMHS B CHCTEME HayK. UHCTbIE BEIIECTBA U CMECH.
CnocoOsbI pa3aeneHust cMeceil.

ATOMBI U MOJEKYJbl. XUMHUYECKUE 3yeMEHTbl. CHMBOJBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BeleCcTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumuueckas Gopmyia. BaaeHTHOCTh aTOMOB XMMHUYECKUX 3JI€ MEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAss aToMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

Ou3NUeCKUe U XUMUYECKUE SIBJIICHHUS. XUMUYECKasi PEaKlUUs U €€ MPU3HAKH.
3aKOH COXpaHEHUsS MacChl BEHIECTB. XHUMHUYECKHe ypaBHeHusa. Kiaccuduxarus
XUMHUYECKUX PEaKIUil (COeIUHEHUS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

XUMUYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOM TIOCYIOH, C
npaBuiaMu paboThl B J1a0OpaTOpuud W IMpUEMaMH OOpaleHusi ¢ J1abopaTOpPHBIM
o00OpyOBaHMEM; H3yYE€HHE U OINKCaHWE (PU3NYECKUX CBOWCTB 0Opa3LoB
HEOpPraHMYECKUX BEIECTB; HaOmoAeHUE ¢u3nyeckux (IJIaBJIEHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIUs BOAbI) U XUMHUYECKUX
(ropeHue cBe4M, MPOKATWBAHUE MEIHON IPOBOJIOKH, B3aMMOJICHCTBHE Mella C
KHCJIOTOM) SIBJICHUU, HAOJIIOICHUE U OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX
peakimii (pasiokKeHHe caxapa, B3auMOJICWCTBHE CEPHOM KHC- JIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMoICHCTBUE Keie3a
¢ pactBopoM coiu Meau(1l)); usyuenue crocob6oB pazaeneHus cMmecei (¢ MOMOLIbIO
MarHuta, (QuibTpoBaHWE, BBIIAPUBAHUE, JUCTHWLUISAIUA,  Xpomatorpadus),
IIPOBEJICHUE OUYMCTKM TMOBAPEHHOW COJM; HAOJIOJEHHUE W ONHUCAHHE pPE3YJbTaTOB
MPOBEICHMS OINbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUsI MAacChl; CO3/laHue
MoJienel MOJIeKy (IIapOCTEPKHEBBIX ).

BaxxHelue npeacTaBuTe 4 HECOPraHNYECKUX BElIeCTB.

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucimopon — 3iemMeHT U mpocTtoe
BellecTBO. HaxoxkaeHue Kuciopoga B Mmpupone, (puanyeckue M XHUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue kwucinopoga. CrnocoObl
MOJIyYeHUS] KUCIIOpoia B JabopaTopuu U MpoMbIluieHHOCTU. KpyroBopot kucinopojaa
B nipupoie. O30H — ajuioTponHas MoAupHUKalus KUCIOPOIa.

TeroBort >(PpPekT XUMHUYECKOW peakiuu, TEPMOXUMHYECKUE YypaBHEHUS,
9K30- U SHAOTEPMUYECKHE PEaKUHUU. TOIINBO: yroib U METaH. 3arpsi3HEHUE BO3/1yXa,
YCUJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — »meMeHT M mpocroe BemecTtBo. HaxoxkneHune Bomopona B
npupoe, GU3NIeCKue U XMMHUUECKHE CBOICTBA, IPUMEHEHUE, CIIOCOObI MOTYYEeHHUS.
Kucnorsl u conu.

KommuecTBo BeniectBa. Monbs. MonspHas Macca. 3akoH ABOrajpo.

MouisipHbIii 00beM Ta30B. PacueTsl 0 XUMUYECKUM YPaBHEHUSIM.



duznueckue CBOMCTBA BOoAbl. Boma kak pacTtBoputesb. PacTBOpEL.
HacelilieHHbIE U HEHACHIIIEHHBIE PACTBOPBL. Pacmeopumocms eewecms 8 8ooe.
MaccoBasi 107151 BeIlleCTBA B pacTBOpEe. XHMMHUYECKHUE CBOMCTBA BOAbl. OCHOBaHWS.
Ponp pacTBOpoB B mpupojie U B KU3HU 4YesnoBeka. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HeHHe NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmuecknx coeauHeHuil. Oxcunbl. Knaccudukamms
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIE,  KHCJIOTHBIE, aM{(OTEepHbIE) U
HecosieoOpasyronme. HomeHknaTypa OKCHAOB (MEXAyHapoJIHass U TpUBHUAIbHAs).
Pu3NYeCKUe U XUMUUECKHE CBOMCTBA OKCHIOB. [loiyueHne okCuioB.

OcHoBanusi. Knaccudukanuss OCHOBaHMM: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHkmarypa ocHOBaHuUW (MEXIyHapoJHas W TpUBHUAJIbHAs).
DOU3NYECKUE U XUMUYECKHUE CBOMCTBA OCHOBAaHUM. [lomyyeHrne 0OCHOBaHUN.

Kucnotel. Knaccudukanus kucinor. HoMeHnknarypa KUcioT (MexayHapoaHas
u TpuBHalibHas). Du3nueckue U XUMHUYECKHE CBOMCTBA KHUCIOT. Psijg akTUBHOCTH
metauioB H. H. bekerosa. 1o nydyenue kucior.

Conu. HomeHnkmarypa coneit (MexxayHapoaHasi U TPUBHAJIbHAS ).

du3nyecKrne U XUMUYECKHE CBOMCTBa cosiel. [lomyuenue conei.

['eHeTnyeckas CBI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COCTUHEHUM.

XUMUYECKUM  OKCHEPUMEHT: KA4YECTBEHHOE OIIPEIEIICHUE  COJACPKAHMS
KHUCJIOpOJa B BO3/yX€; MOJyUYEeHHUE, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB
KHCJIOpOJia; HaOJIO/ICHUE B3aUMOJICUCTBHS BEIIECTB C KHCIOPOJOM U YCIIOBHUSA
BO3HMKHOBEHHUS U TPEKpaIlleHUs TopeHus (mokapa); O3HaKOMIIEHHE ¢ oOpaslaMu
OKCHJIOB M OIMCAHME HX CBOMCTB; IOJy4YeHHEe, coOHMpaHue, pacro3HaBaHUE U
M3y4YeHUE CBOMCTB BOJAOpOJa (TOpEHHE), B3aUMOJCHCTBHE BOJAOPO/AA C OKCHUIOM
meau(Il) (BO3MOXKHO HCIOIB30BaHME BHUJICOMATEPUANIOB); HaOIIOJeHUE O00pa3lioB
BEIIIECTB KOJMYECTBOM | MOJIb; HCCIIEIOBAaHNE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB
C Ppa3au4yHON pPACTBOPUMOCTBIO; MPUTOTOBIEHHWE PACTBOPOB C OMNPEACICHHOM
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA; B3aMMOAECHCTBUE BOJBI C METAIIIAMHU
(matpueMm W KamblMeMm) (BO3MOXHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUANIOB);
OTPE/ICJICHUE PACTBOPOB KHUCIOT U IIEJOYed C TOMOIIBI HWHIUKATOPOB;
HCCIIeIOBaHUE OOpa3l0B HEOPTraHUYECKUX BEIIECTB pa3- JIMYHBIX KJIACCOB,;
HaOJI0/ICHNE W3MEHEHHS OKPACKU WHIUMKATOPOB B PACTBOpPAX KHUCIOT U IIEJIOYEH;
M3ydeHue B3auMojieicTBust okcu- aa meau(Il) ¢ pactBopoM cepHOU KUCIOTHI, KUCJIOT
C METayulaMH, pEeaklUd HEUTpaau3alrH; IOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECCHEHME OJHOTO  MeTajula JpYyrMM U3  pacTBOpa  COJHU;  PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/lad 1o TeMme «BaxHellne KiIacCchl HEOPTraHUYECKUX
COCIMHECHUI.

Iepuoanueckuii 3axkoH u Ilepuogmyeckass cucreMa XUMHYECKHUX
iemenToB JI. HN. MenpgeneeBa. CrpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKMCIANTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIMH.

[lepBble TOMBITKK KJacCU(PUKAIMA XUMUYECKUX JJeMeHTOB. I[loHsiTHEe O
IpyINmnmax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPblEe 00pa3yloT aMPOTEepHbIE OKCUJIBI U
TUIAPOKCHUJIBI.



ITepuonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX dJIEMEHTOB /I,
N. MenpeneeBa. Kopotkonepuoanas u anmuuHonepuoaHas Gopmsl [lepuonunueckoii
cucreMbl xumuueckux dnemeHToB JI. . Menneneesa. Ilepuonbl u  TpyImibl.
@U3NYECKUN CMBICII ITIOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK  aToMOB  MepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
Ilepnommueckonn cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoandeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHS paJdyca aTOMOB XUMHYECKHUX JJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U NEPHOJAaM. 3HAYCHHUE
ITepuoguueckoro 3akoHa u llepuoandeckoil CUCTEMBI XUMUYECKUX AJIEMEHTOB IS
pa3BUTHS HAYKH U TIpakTUKU. 1. . MeHneneeB — y4eHbIid U Tpa)KI1aHuH.

Xumuueckasi cBsi3b. KoBaneHTHass (mojisipHass Y HEMOJSIpHAsl)  CBSI3b.
DJIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAsA CBSA3b.

Crenenn OKHCIICHHS. OKMCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIHH.
IIponecchl OkncIIeHNs: U BOCCTaHOBIIEHUSI. OKHACIUTENN U BOCCTAHOBUTEH.

XHWMHUYECKUI S3KCIEPUMEHT: H3y4dyeHHe oOpa3lloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJEHCTBUE THAPOKCUIA IUHKA C PACTBOPAMH KUCJIOT U IIEJIOYEH;
ITPOBEJCHUE OIBITOB, WJUTIOCTPUPYIOLINX IIPUMEPBI OKHCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3JIOKEHUS], COSTUHEHU ).

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M IPU U3YUYEHUU XUMHUH OCYLIECTBIISETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSITHH,
SABJISIOLIUXCS CUCTEMHBIMH JUISL OTACJBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTeCTBEeHHO-HAYUYHbIE MOHATUS: HAay4YHBIA (DaKT, TUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHUHTE3, Kiaccupukanus, TMEePUOJAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTtepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, JJEKTPUYECKUM 3apsi, BEIIECTBO, TeN0, OOBEM,
arperaTHO€ COCTOSIHUE BEIIECTBa, ra3, GU3NUECKUE BETUYNHBI, €IUHULIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3Be311bl, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbI, TOPHBIE TOPOIbI, MOJIE3HBIE
HCKOIIa€MBbIE, TOILUIUBO, BOJIHbBIE PECYPCBHI.

9 kaacce

BemecTBo M XMMHYeECKasi peaKIusl.

ITepnonnueckuii 3akoH. [lepuoanueckas cucremMa XMMHYECKUX 3JIEMEHTOB /[l.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalusl, KaIbIUs U UX COCAUHEHU B
COOTBETCTBHM C IOJIOKEHHUEM 3JIEMEHTOB B [lepnoanyeckoil cucreMe U CTPOCHHUEM
MX aTOMOB.



Crpoenue BemecTBa: BUABI XUMHYECKOW CBSI3U. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB (MEXTyHAPOIHAS
Y TpUBHAJbHAsA). XMMHYECKHE CBOMICTBA BEIIECTB, OTHOCSIIMXCSA K Pa3INYHbIM
KJIacCaM HEOPraHWYECKUX COEJIMHEHHUW, TE€HETHYeCKas CBSA3b HEOPraHMYECKUX
BEILIECTB.

Knaccudukanus XMMHUUECKUX PEAKIUM 110 Pa3IUYHBIM MPU3HAKaM (110 YUCITY
M COCTaBy Y4YaCTBYIOUIMX B PEAKIUM BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEHEH OKMCIEHUS XMUMHMUYECKHUX JJIEMEHTOB, 10 OOpaTUMOCTH, IO
YyYacTUIO KaTanau3aTopa). JK30- U 3HIOTEPMHUYECKHE PEaKUUH, TEPMOXUMHUYECKHE
YpaBHEHHUS.

[TonsiTue o ckopoctu xumuueckod peakiuu. Ilonstue 006 0OpaTUMbBIX U
HEOOpAaTUMBIX XHMHUYECKHX peakiusax. [[oHATHE O TOMOT€HHBIX M T€T€pPOre€HHBIX
peakuusix. [lonamue o xumuueckom pagnogecuu. Paxmopbwl, audioOwue Ha CKOPOCMb
XUMUYECKOU PeaKyuu U NOA0IHCEHUE XUMUYECKO20 PABHOBECUS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  pPEAKIMHM,  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peakuuu. CocraBiienue YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUMd €  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KartnoHbl, aHHOHB. MexaHW3M JAMCCOLMALMM BELIECTB C Pa3IMYHbIMU BHJIAMHU
XxuMHueckol cBs3u. CreneHs nuccouuanuu. CuibHbIE U cl1aOble 3JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YClOBUSI MPOTEKaHMs PEAKIM MOHHOrO OOMeHa,
IIOJIHBIE W COKpAILEHHBIE HWOHHBIE YypaBHEHMs peakuuid. CBOMCTBa KHCIIOT,
OCHOBAHHM M COJIEH B CBETE MPEACTABICHUA 00 AIEKTPOIUTHUECKON JTUCCOIMAIINN.
KaudecTBeHHbIE peakuuy Ha MOHBL. [loHsamue o cudpoause conell.

XHUMHUYECKUI 3KCHEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAJUITMUYECKUX
PELIETOK HEOPTraHMYECKUX BEUIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa u anmasa),
CIIOXHBIX BEILECTB (XJIOPUAA HATPHUs); HCCIEIOBAHUE 3aBUCHMOCTU CKOPOCTH
XUMUYECKOM peakuuu OT BO3JEHUCTBUS pPa3IUYHbIX (PAKTOPOB; UCCIEIOBaHUE
ANEKTPONIPOBOJHOCTH PACTBOPOB  BELIECTB, MpoOLEcca IACCOUMALMU  KHCIIOT,
niesnoyeil U coyied (BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAIIOB); IMPOBEACHHE
OTBITOB, WJUIIOCTPUPYIOIIUX TMPU3HAKK NPOTEKAHUS peakuuil HMOHHOTo OOMeHa
(oOpa3oBaHuMe oOcaaka, BbIJCIEHHWE Tra3za, O0pa30BaHHWE BOJIbI);  OIIBITOB,
WUIIOCTPUPYIOLIUX ~ THPHUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIMMA
(ropeHue, peakuMH pa3jOKEHUs, COCAUHEHMs); pacloO3HABaHHE HEOPTraHMYECKHX
BEIIECTB C IIOMOLIBIO  KA4YECTBEHHBIX pPEaKUMid HAa  HMOHBI;  PEILICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanibl 4 MX coeIMHEHUS.

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHble CTerneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TraJIOT€HOB. XMMUYECKHUE CBOMCTBA HA MpUMeEpPE XJiopa (B3aUMOIEHCTBUE
C MeTajulaMH, HeMeTajlaMu, uienodamu). XiopoBojopoa. ColiiHas KHCIIOTa,
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XUMHUYECKUE CBOMCTBA, MTOJIyYEHUE, IPUMEHEHHE. [[eficTBHE XJ10pa U XJIOPOBOAOPOA
Ha OpraHu3M 4esoBeKa. BaykHelume XJIopy bl U UX HaX0XKIECHUE B IPUPOJIE.

Obmas xapakrepuctuka smeMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHHUS.

Crpoenue u (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIO POJA U CEPBHI.
AmnoTponHble MOAU(PUKALUU KUCIOpOAa U cepbl. XMUMHUYECKHE CBOWCTBA CEpHI.
CepoBogopof, cTpoeHue, GuU3NYecKue U XUMUUeckre cBocTBa. OKCHABI Cepbl Kak
IPEICTaBUTENN KUCIOTHBIX OKCHJIOB. CepHasi KMCIO0Ta, (PU3NUYECKHE U XUMUYECKUE
cBoiicTBa (0OmIME Kak TMpPEACTaBUTENS Kiacca KUCIOT M cHenupuuecKue).
XUMUYECKUE DPEAKIMH, JIeKAIIUe B OCHOBE IMPOMBIIIJIEHHOIO croco0a IMOJIy4YeHus
cepHOi KuCHOThl. [Ipumenenue. Comu cepHOM KHMCIIOTBI, KAYECTBEHHAsI PEaKIUs Ha
cyiab(ar-uoH. HaxoxxneHue cepsl M €€ COEIMHEHHl B MpUpoAe. XUMHUYECKOE
3arpsiI3HEHUE OKpPYXKaroIled Cpeapl COECOUHEHMSIMH Cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPAILCHUS.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B MpUPOJE, PU3HMUECKHME MU XUMUYECKHUE CBOMCTBA.
KpyroBopot azora B npupojie. AMMHAK, €ro (U3HMYECKHEe U XMMUYECKHUE CBOWCTBA,
noinyyeHue u npuMeHeHue. Conau aMMOHHMS, UX (PU3HYECKHME M XUMUYECKHE
CBONMCTBa, NpuMeHeHue. KadecTBeHHass peakuus Ha HMOHBI aMMOHUA. A30THas
KHUCIIOTa, €€ TMOoJy4deHue, (U3MUecKUue U XHUMUYECKHue CBoHcTBa (oOuiue Kak
IpeJCTaBUTENs Kijlacca KHUCIOT M cneuuduyeckue). Vcnonab3oBaHMe HUTPATOB U
CoJiell aMMOHHUS B Ka4eCTBE MHUHEPAIbHBIX YJOOpPEHHHA. XMMHUYECKOE 3arpsi3HEHUE
OKpYy’)KaloIled cpeabl COCIMHEHUSIMHU a30Ta (KUCJIOTHBIE JOKIU, 3arps3HEHUE
BO3/lyXa, [TOYBBI U BOJOEMOB).

®docdop, amtorpornubie Moaudukanuu Gochopa, GU3NUECKUE U XUMHUUECKHE
cBoiictBa. Okcun pocdhopa(V) u dpochopHas kucnora, GU3NUECKUE U XUMUUYECKUE
cBOicTBa, mnogydeHue. Hcmnonb3zoBanue (ocharoB B KauecTBE MHMHEPAJIbHBIX
yI00peHui.

Oo6mas xapaktepuctuka 3meMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amioTponHblE MOAM(PHUKALMH, PACOPOCTpAaHEHUE B MPUPOJIE,
(duznyeckue W XUMHYECKHE CcBoMcTBa. AnjcopOums. Kpyrosopor yriepona B
npupone. Okcuabl yriaepoja, ux Gu3nyeckue U XMMHYECKUe CBOWCTBA, IEUCTBUE Ha
KUBBIE OpPraHU3Mbl, IOJIyYeHHE U TNPUMEHEHHE. OKOJIOTUYECKHE TMPOOJIEMBI,
CBsI3aHHbIE ¢ OKcHJIoM yriepoaa (IV); rumoTesa rinodaqbHOro MOTEIICHUS KINMATa;
MapHUKOBBIN 3P deKT. YTompHas KUCIOTa U €€ COJU, NX (U3NYECKUE U XUMHUUECKHE
CBOICTBa, MOJIyueHHE W IpuMeHeHue. KadecTBeHHas peakiuusi Ha KapOOHAT-MOHBI.
Hcnonp3oBaHne kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUICHHOCTH M CEJIbCKOM
XO035MCTBE.

[lepBoHavasbHbIE MOHATUSL 00 OPraHUYECKUX BEILECTBAX KaK O COCAUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUIIEH, alleTWJIEH, 3TaHOJ, TIUUEPUH, YKCyCHash KUCIOTA).
Hx cocmas u xumuueckoe cmpoenue. 11oHsiTe 0 OMOTOTUYECKU BaXKHBIX BELIECTBAX:
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&Kupax, Oelkax, YrjieBOJaX — W HMX POJU B JKM3HU 4elloBeKa. Mamepuanvroe
eOUHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COEOUHEHU.

Kpemuuii, ero ¢Qusnueckue u XUMHYECKHE CBOICTBa, TMOJIy4YEeHUE U
npuMmenenue. CoeMHeHus: KpeMHus B mpupojae. O0mue mpeactaBaeHus: 00 OKCHae
kpemausi (IV) u kpemuueBoir kucinore. CHIMKAThl, UX HUCIIOIb30BaHUE B OBITY,
MEIULMHE, MPOMBILUIEHHOCTH.  Badicuetiwue  cmpoumenvHble  Mamepuanvl.
Kepamuka, Ccmekno, yemenm, OemoH, oicenezoboemon. Ilpobremvr 6bezonacnozo
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUIHU.

XUMHUYECKUI 3KCIEPUMEHT: M3yuyeHHE 0O0paslloB HEOPraHWYECKHUX BEIIECTB,
CBOWCTB COJISTHOM KUCJIOTBI; TPOBEACHUE KAYECTBEHHBIX PEAKINNA HA XJIOPUA-HUOHBI U
HAOJIIOICHHE TPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpaKawolue (U3NUYECKUE U
XUMHUYECKHUE CBOMCTBA TaJlOT€HOB M HMX COEIWHEHUU (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPUATIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJOreHUIOB);
O3HaKOMJIEHUE ¢ Oo0pa3liaMH CEpbl U €€ COECAUHEHUSIMU (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEpHAIIOB); HAOJIOJEHHE Mpoliecca OOyIJIMBaHUS caxapa Moj JeHCTBUEM
KOHIECHTPUPOBAHHOW  CEPHOM  KHCIOTHI, H3YYEHHE XHUMHUYECKHX  CBOIWCTB
pa30aBIEHHON CEpHON KHUCJIOTHI, MPOBEAECHUE KAYECTBEHHON peakIMu Ha CyJb(arT-
MOH W HaONIOJEHUE MpU3HAKA €€ MPOTEKaHUs; O3HAKOMJIEHHE C (DU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa U uUX COEAMHEHUN (BO3ZMOXHO HCIIOIb30BaHUE
BHJICOMaTEpHaioB), oOpasiaMu a30THBIX U (ocOpHBIX yAOOpPEHUid; MOTyUEHHUE,
coOupaHue, pacrno3HaBaHWE€ W M3yUYEHHE CBOWCTB aMMHUaka, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIMil Ha UOH aMMOHHS U PocdaT-uoH U U3yUeHHE NMPU3HAKOB UX
MIPOTEKAHMS, B3aUMOJICUCTBUE KOHUEHTPUPOBAHHOM A30THOM KHCJIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); M3y4YECHUE Mozenein
KPUCTAJUIMUECKUX PEIIeTOK anmasza, rpaduta, (QysuiepeHa; oO3HAKOMIICHUE C
MpOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOra3a; MOJy4YeHHE, COOMpaHuE, PaclO3HABAHHE W HM3yYECHHE
CBOMCTB YIJIEKMCJIOTO Ta3a; MPOBEJCHHE KAYECTBEHHBIX PEaKlMii Ha KapOoOHAT- U
CUJIMKAT-UOHBl W H3y4YCHUE TMPU3HAKOB MX TMPOTEKAHUS; O3HAKOMJICHUE C
MPOAYKIMENH CUIIMKATHON MPOMBIIIJIEHHOCTH; PEIICHUE IKCIEPUMEHTAIBHBIX 3aa4
1o teme «BaxkHeiilve HeMeTauIbl U UX COAMHEHUS.

MeTtasiibl M X COeJUHEHMS.

OO01mast XxapakTepUCTUKa XUMUYECKHUX AJIEMEHTOB — METAJJIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepuoamyeckon cucreme xumudeckux ssemenroB . .
MenpneneeBa u cTpoeHusi aTroMoB. CTpoeHHE MeTayuioB. MeTainueckas CBSI3b U
METAJJIMYECKasi KPUCTAININUECKAsd PEIIETKA. DIEKTPOXUMUUYECKHUI Pl HANPSKEHUI
Mertan JioB. DuU3MYECKHEe W XUMUYECKHE CBOMCTBA MeTauioB. OOIIMe CrocoOsl
noytydeHusi MeTayyioB. [loHsATHE 0 KOPPO3UHM METANIOB, OCHOBHBIE CTIOCOOBI 3aITUTHI
ux oT Kopposun. CriaBbl (CTajab, YyTyH, JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE
B OBITY ¥ MPOMBIIIJICHHOCTH.

[lenounble MeTawibl: nojoxkeHue B llepuoanueckoid cucreMe XUMUYECKUX
anemeHToB JI. M. MeHueneeBa; CTPOEHHE MX aTOMOB; HAXO0XICHUE B MPUPOIE.
dusznyeckue U XUMHYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCHabl U
TUAPOKCHUIBI HATpUs U Kaus. [I[puMeHeHre MeI0uHbIX METaJIOB U X COSTUHECHUIA.
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[[lenoyHO3eMENbHBIE  METAUIBI MAarHuid W KaJIbLMA: TOJOXKEHHE B
Ilepnonuueckon cucreme xumuyeckux dneMeHToB JI. M. MenneneeBa; crpoeHue ux
aTOMOB; HaxOXXJAeHUE B mpupoje. Ou3ndyeckre U XMMHUYECKHUE CBOMCTBA MarHus U
Kanblusl. Baxuelume coeuHeHUsT KablUs (OKCHU, TUIPOKCUI, COH). JKEeCTKOCTh
BOJIbI U CITOCOOBI €€ YCTPaHEHHUSI.

AmomuHuii: onoxenue B Ilepronueckoil cucreMe XUMMUYECKUX JIEMEHTOB
J. . MeHnneneeBa; CTpOEHME aTOMa; HaxOoXAcHUE B npupone. PusnuecKkue Hu
XUMHUYECKUE CBOMCTBa amtoMHUHMSI. AMQOTEpHBbIE CBONCTBAa OKCHAA U THUAPOKCH]IA
ATIOMHUHUSL.

Keneszo: nomoxenue B llepuoandeckoil cucTeMe XMMHUYECKUX SJIEMEHTOB /[l.
. MengeneeBa; CTpOGHHE aToOMa; HAXOXIAEHUE B mpupoae. Duznueckue Hu
XUMHUYECKUEe CBOMCTBa keje3a. OKkcuabl, TuIpokcuanl u conu kenesa (II) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyYCHHE.

XHWMHUYECKUI HKCIIEPUMEHT: O3HAaKOMJIEHHE C oOpa3lamMu MeTaja- JIOB U
CILJIaBOB, UX (PU3NUYECKUMU CBONCTBAMU; U3yUYCHUE PE3YJbTATOB KOPPO3UU METAJIIOB
(BO3BMOXKHO HCIOJIb30BAHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJbIIUsS M HATPHUS C BOJAOU (BO3MOXHO HCIIOJIb30BaHUE BHACOMATEPHUAJIOB);
HCCIIEIOBAHNE CBOMCTB JKECTKOM BOJBI; MPOLECCAa TOPEHUS JKEJe3a B KUCIO- POJIE
(BOBMOXKHO  HCMOJIb30BAHUE  BHUJECOMATEpPHUATIOB);  MPU3HAKOB  NPOTECKAHUS
Ka4ueCTBEHHBIX PEaKlMil Ha MOHBI (MarHus, KaJlblMs, aTIOMUHMS, ITMHKA, sxene3a(ll) u
xenesa(lll), menu(Il)); HaGmromeHre U onKMcaHKe MPOILIECCOB OKPAIIMBAHUS TIJIAMECHH
MOHAMU HATpUs, KaJlug U Kajblus (BO3MOKHO HCIOJIb30BaHUE BUIACOMATEPUATIOB);
uccienoBanre aMm(GOTEPHBIX CBOMCTB TMAPOKCUA ATIOMUHUS U TUJIPOKCUAA ITUHKA;
pElIEHUE SKCIEPUMEHTANIBHBIX 33/ad Mo TeMe «BakHeimue MeTambl U UX
COCIMHEHUSD.

XuMHS M OKPYKAKOLIAs cpeaa.

HoBsie maTepuainbl 1 TexHOJOTMH. BenectBa U MaTepualibl B TOBCEAHEBHOM
KA3HU 4YeJIoBeKa. XUMHUS M 370pOBbE. be30MmacHoe HCHOJIb30BAHUE BENIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas momomip Npu XUMHUYECKUX OXOrax H
oTpaBiicHUsIX. OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHUMHUYECKOE 3arps3HCHUE
OKpYy>Karollel cpeabl (mpenenpHas AomycTuMas KoHueHtpauus Bemects — [1JIK).
Ponb xuMuu B pelieHNH 3KOJIOTUYECKUX MPOOIeM.

[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB (YroJib, MPUPOIHBIN Tra3, HEQPTh),
MPOIYKTHI UX MIEPEPa0OTKH, UX POJIb B OBITY U IPOMBIIIICHHOCTH.

XUMHYECKHUI HKCIIEPUMEHT: U3y4YeHHE 00pa3lioB MaTepUasoB (CTEKJIO, CTIABbI
METaJUIOB, MTOJIMMEPHBIE MAaTEPHAIIBI).

MesknpeaMeTHbIE CBS3H.

Peanuzanusi MeXIpeIMETHBIX CBSI3€H MPU MU3yYEHUU XUMHHU OCYIIECTBISETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK M TOHSITHH,
SIBJISIIOIIMXCST  CUCTEMHBIMHM JIJIE  OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO
IUKJIA.

OO0mue ecTecTBEHHO-HAYUYHbIE TOHSTHS: HAy4dHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalIW3, CHUHTE3, Kiaccuukaius, TMNepPUOJUYHOCTh, HAOJIOACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/IENb, SBJICHUE, MTAPHUKOBBIN Y PeKT,
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TEXHOJIOTHsI, MaTepuaibl. OU3uKa: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
HYKJIUJl, H30TOMNbI, PpPAJMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUU  3apsf,
MIPOBOJTHUKH, TIOJTYNPOBOJIHUKH, IUAJICKTPUKHA, (DOTOIIEMEHT, BEIIECTBO, TEIIO,
o0BEM, arperaTHo€ COCTOSIHME BEIEeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEIIeTKa, CIIaBbl, (M3MUECKUE BETUYMHBI, CIUHUIIBI U3MEPCHHUSI,
KOCMHUYECKOE MTPOCTPAHCTBO, MJIAHETHI, 3B€3/1bl, CONHIIE.

buonorus: ¢orocunTes, apixanue, Omocdepa, SKOCHCTEMa, MHHEPATLHBIC
yA00pEeHHMs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, TMTA TEIbHBIEC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MMOPOJIbI, MOJIE3HBIE
MCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«XUMU S»

JInuHOCTHBIE pe3yabTaThI

JIn4HOCTHBIE  pe3yJIbTaThl OCBOCHHS  Y4e€OHOro mpeaMera  «XUMHUD»
JIOCTUTAIOTCS B €IMHCTBE YU€OHOM M BOCIIUTATENILHOM JESTEIbHOCTA B COOTBETCTBUU
C TPaJULIMOHHBIMH POCCUUCKUMH COLUOKYJIBTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TMPHUHSATHIMU B OOIIECTBE MpaBHJIIaMU M HOPMAaMH TOBEACHUS U
CIIOCOOCTBYIOT ~ MpoIleccaM CaMOIIO3HAHUs, CaMOpPa3BUTUS U  COLMAIM3ALUU
o0yyarommxcs.

JIM4HOCTHBIE pE3yJbTAaThl OTPaXkaroT C(HOPMUPOBAHHOCTh, B TOM 4YHCJIEC B
JacTH:

llampuomuueckozo B80CNUMAHUL! IIEHHOCTHOT'O OTHOIIEHUS K
OTEUECTBCHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY ¥ HAyYHOMY HACIICIUIO, TOHUMAHUS
3HAUYEHHUS XUMUYECKOM HAyKHM B KU3HU COBPEMEHHOrO OOIIECTBA, CIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOM WHGOPMAIIMEH O TEPEeNIOBBIX TOCTHKCHHUSX U OTKPBITUIX
MHUPOBOM M OTEYECTBEHHON XWUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIIECTBA.

I'pasxcoanckoeo 6ocnumawnus: TPEACTABICHUS O COIMAIBHBIX HOpMax W
MpaBujaX MEXIJIMYHOCTHBIX OTHOIICHWW B  KOJUICKTMBE, KOMMYHHKATUBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOW,  y4eOHO-MCCIIEI0BATEIhCKOM,
TBOPYECKOM W JPYrux BHUAAX JEATECILHOCTH; TOTOBHOCTH K pPa3HOOOpPa3HOM
COBMECTHOM JNIEATEILHOCTH TIPU BBITIOJIHCHWH YYCOHBIX, IMO3HABATCIBHBIX 3ajadv,
BBITIOJITHCHUH ~ XUMWYECKUX  OKCIIEPUMEHTOB, CO3MaHUM YYEOHBIX TIPOEKTOB,
CTpEMJICHUS K B3aMMOMNOHMMAHWIO W B3aUMOIIOMOIIM B TpOIECCe ATOW yuyeOHOM
NESATETPHOCTH;, TOTOBHOCTH OIICHMBATH CBOE TIOBEJACHHE W IIOCTYNKH CBOMX
TOBApUIICH C TMO3UIIMHM HPABCTBCHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHS
MOCJEACTBUNA MOCTYIIKOB.

LJennocmu nayuno2o nonanus:

1)  MHUPOBO33pPEHUECKUX TMPEJCTABICHUN O BEIIECTBE W XHUMHYECKOU
pEaKiMy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W
COCTABJISIFOIIMX OCHOBY JUISi TIOHUMAaHUs CYIIHOCTH HAayYHOM KapTHUHBI MHpA;
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI, B3AUMOCBSI3SIX
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YEJI0BEKA C MPUPOIHOMN CPEIO, O POJIU XUMUU B MIO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

2)  NO3HaBaTEJIbHBIX MOTHBOB, HAIpPaBICHHBIX HA IOJyYEHHE HOBBIX
3HAHUW MO XUMHUH, HEOOXOJIUMBIX ISl OOBSICHEHHS] HAOIIOJIaeMbIX IMPOIECCOB U
SIBJICHUM;

3)  mno3HaBaTEeNbHOW, MHPOPMALKMOHHON M YUTATENbCKON KYJIBTYpbI, B TOM
YHUCJIE HaBBIKOB CAMOCTOSITEBHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOU
JUTEPaTypo, JOCTYHNHBIMH TEXHMYECKUMH  CpPEICTBaMU  WH(OPMAIMOHHBIX
TEXHOJIOTUH;

4)  wuHTepeca K 00yUYEHHUIO U MO3HAHMIO, JIIOOO3HATENbHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K caM0O00pa30BaHUIO, TPOSKTHOM U MCCIIEI0BATEILCKON IEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAIPABJICHHOCTH U YPOBHSI OOyUYEHHS B JaJIbHEUIIIEM;

Dopmuposanusi  Kyibmypsl  300p06bs:  OCO3HAHUS IIEHHOCTH  JKU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKHM Ha 3J0pOBBII 00pa3
KU3HHU, OCO3HAHMSI MOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpPEOICHUS
aJKOroJii, HApPKOTUKOB, KypeHHUs), HEOOXOJUMOCTU COOJIOJCHUS  MPaBUI
0e30MacHOCTH MpU OOpAIIEHUH C XMMUYECKMMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HH;

Tpyoosoeo éocnumanus. NHTEpPECA K MPAKTUYECKOMY U3YUYEHHUIO TTpodeccuil u
TpyJla pa3IMyHOro poja, YBaKEHUE K TPYy U pe3yJbTaTaM TPYI0BOM eI TEIbHOCTH,
B TOM 4YHCJI€ HA OCHOBE NMPUMEHEHHUsI MPEAMETHBIX 3HAHUMI MO XMMHUHU, OCO3HAHHOTO
BbIOOpa MHJIMBUIYAJBbHOM TPAEKTOPUU MPOJOJKEHHUs] OOpa3oBaHMUs C YUYETOM
JMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTHM K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U
NOTpeOHOCTEH;  ycmemHoW NpoeCCHOHANBHOW  JIEATEIBHOCTH U pa3BUTHUSA
HEOOXOJUMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHCS B MPO(HECCHOHATIBHOM Cpeie;

IKON02UYECKO20 6OCNUMAHUSL:

1)  9KOJOTUYECKH IEIeCO00pa3HOr0 OTHOIIEHUS K MPUPOJIC KaK UCTOUHUKY
KU3HU Ha 3eMJjie, OCHOBE €€ CYLIECTBOBAHHUSI, OHMUMAHUS LIEHHOCTU 3J0POBOTO W
O0e3zomacHOro oOpa3a >KM3HHU, OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY
¢u3nUYecKOMy M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHUSI LEHHOCTH COOJIOJEHUS
npaBujl 0€30MacHOro MOBEACHUS MpU paboTe C BEIIECTBAMH, a TAKKE B CUTyalUsX,
YIPOXKAKOUIUX 3/I0POBBIO U KU3HU JIHOJIEH;

2)  crHocOOHOCTH MPUMEHSATH 3HAHMS, MOJydaeMble IPU U3yYEHUU XUMUH,
JUISl PEIIEHUS 3a/1a4, CBS3AHHBIX C OKPYXAIOLIEW NPUPOJHOM CPENOW, MOBBIIIECHUS
YPOBHSL ~ DKOJIOTUYECKOM  KyJbTYpbl, OCO3HAHUS  IJO0AJIbHOrO  Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelIeHHs] TOCPEICTBOM METOI0B XUMUU;

3)  OSKOJOTMYECKOIO MBIIIJIEHUS, YMEHHsS PYKOBOJICTBOBATbCS MM B
[103HABAaTEJIbHOW, KOMMYHUKATUBHOM U COLMAIIbHOM MPAKTHUKE.

CrnenuaJjibHbIe JHYHOCTHBIE Pe3yJIbTAThI:

° YMEHHUE COMOCTABIATh 3pUTENIbHBIE BIIEUATICHUS C YYETOM MOJYUYEHHBIX
3HAHUM 00 OCOOEHHOCTAX CBOEro 3pPUTENBHOIO BOCHPHUATHSA, HA OCHOBAaHUU
c(OPMHUPOBAHHBIX MPEACTABICHUN O TMpeIMeTax U SABJICHUSIX OKpY’Karollen
JICUCTBUTEIILHOCTH;

° c(OPMUPOBAHHOCTh MOTHBALMM K OOYYEHHIO M LiEJeHANpaBICHHON
IT0O3HABATEJIbHOM JESTENBHOCTH;
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° CIIOCOOHOCTh K OCMBICIICHUIO W nuddepeHnuanu KapTUHBI MHpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpTaHU3aIUH.

MeTtanpeameTHblie pe3yJbTaThl

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMbIC IS
(dbopMHUpOBaHUST MUPOBO33pPEHUs OOIIEHAYYHbIE MOHATUSA (3aKOH, TEOpHUS, MPHUHIIUII,
runoresa, pakt, CUCTeMa, MPOoIeCcC, SKCIEPUMEHT U JIp.), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax 1 MO3BOJISIIOT HA OCHOBE 3HAHUMN U3 3TUX
npeaMeToB (OpMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTWHE MUpa, U
yHUBEpCalbHble y4eOHble JeHCTBHUS  (MO3HABaTElIbHbIE, KOMMYHHUKATUBHBIE,
PETYJISTUBHBIE), KOTOpblE oOecneunBaloT  (OPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIBHOCTH.

MertanpenMeTHble pe3yJbTaThl OCBOCHHUS Y4YeOHOTO TIpeaMeTa «XUMUsD)
OTpaXKaloT OBJIAJICHUE YHUBEPCAIbHBIMUA IT03HABATEIHHBIMA JICUCTBUSIMH, B TOM
qucle:

ba3zosvimu nocuveckumu oeticmsusamu.:

1) yMeHHEeM WCIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TIPH
OCBOCHHMM 3HAaHUW: PACKPHIBATH CMBICT XUMHUYECKUX TOHSATHUH (BBIACIATH HX
XapaKTepHbIE TPHU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JPYTUMHU TOHSITHUSIMU),
MCIIOJIb30BATh MOHATUSA JJIsI OOBSICHEHUSI OTACIbHBIX (DAKTOB U SBJIICHHI; BHIOMPATH
OCHOBAHMS U KPUTEPHUM ISl KIACCU(PUKAINU XUMHUYECKUX BEIIECTB U XUMHUUYECKHUX
peaKkivii, yCTaHAaBIMBATh MPUYMHHO-CIEJACTBEHHBIE CBS3U MEXIYy OOBEKTaMU
W3YYEHUS; CTPOUTH JIOTUYECKUE DPACCYXKIEHUs (MHIAYKTUBHBIC, ICAYKTHBHBIC, IO
aHAJIOTUH); IeJIaTh BBIBOJIBI M 3aKITFOUCHHSI,

2)  yMEHHEM TPHUMEHSTH B MPOIECCE MO3HAHMS TOHATHUS (MPEAMETHBIC U
MeTaIpeAMETHBIC), CHMBOJMYCCKHE (3HAKOBBIC) MOJICTH, MCIOJIb3YEeMbIe B XHMHH,
peoOpa30BEIBATh MIMPOKO MPUMEHIEMbIC B XMMUU MOJICTbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas Qopmyna U ypaBHEHHE
XUMUYECKON peakuy — MPH PEHICHUH Y4eOHO-TTO3HABATENBHBIX 3a1a4; C YUETOM
TUX MOJICTBHBIX TMPEICTABICHUN BBIABIATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3YYaEMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIH;
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJICICTBEHHBICE  CBS3U W
MPOTUBOPEYHST B M3Y4YaeMbIX MpoIleccax W SBJICHUSX; TMpeiJiaraTh KPUTEPUHU IS
BBISIBIICHUS JTUX 3aKOHOMEPHOCTEH W TPOTUBOPEUUIA; CaMOCTOSITENIBHO BHIOMPATH
croco0 permieHusi yuyeOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEIICHUS,
BBHIOMpATh HauOoJiee TOAXOMSIMUNA C YYETOM CaMOCTOSITENIBHO —BBIJICJICHHBIX
KpUTEPHUEB);

bazosvimu uccneoosamenvckumu oeticmeusimu.:

1) yMeHHMEeM WCMOJb30BaTh IOCTABICHHBIC BONPOCHI B  KAaueCTBE
WHCTPYMEHTA MTO3HAHMSI, & TAK)KE B KAYECTBE OCHOBHI JIJIs1 (DOPMHPOBAHUS THUIIOTE3BI
10 MPOBEPKE MPaBUILHOCTH BBICKA3BIBAEMBIX CYIKICHUH;

2)  mpuoOpeTeHHEe OMbITA MO IIAHUPOBAHHUIO, OPTaHU3AIMK M TIPOBEICHUIO
VUCHHYECKUX OJKCIIEPUMEHTOB: yMEHHWE HaOmoIaTh 3a XOJOM  IpoIliecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yJsbTar, (popmMyIupoBaTh 0O0OOIICHUS U
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BBIBOJIbI 110 PE3YJIbTATaAM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIIATh OTYET O
pojieslaHHOM padoTe;

Pabomoii ¢ ungpopmayueri:

1)  ymeHueM BBIOMpATh, AHATTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUIOB U (OPM MPEICTaBICHUS, MOIYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAS JIMTEpAaTypa XUMHYECKOIO COJIEPKaHMsI, CIPAaBOYHBIE MTOCOOU,
pecypcbl HTEepHETa); KPUTUUECKH OLEHHUBATH MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uH}opMaIuio;

2)  yMEHHMEM MPUMEHSITh PA3IUYHBIE METOJbl W 3alpOoChl MPHU TOUCKE W
otOope nHGOPMAIIKN U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIUMBIX JUIsI BBITIOJIHEHUS
y4eOHBIX U IMO3HABATENIbHBIX 3aJa4 OINpPEACIIEHHOIO THUIIA; MPUOOpPETEHUE OIMbITa B
0o0JlaCTH  MCHOJB30BaHUS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIZICHUE KYJbTYpPOW AKTUBHOTO MCIIOJIb30BaHUs PA3JIMYHBIX MOUCKOBBIX CHUCTEM;
CaMOCTOSATENIbHO BBIOMpPATh ONTHUMAIbHYIO (DOpMY NIpeacTaBleHUs WH(OpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 33Ja4yd  HECIOXXKHBIMA CXE€MaMH, JuarpaMMami,
Apyrumu popmMamu rpaduKu 1 UX KOMOMHAIUSIMU;

3) yMEHHEM HCIOJb30BaTh W AaHAIM3UPOBATh B Ipolecce y4eOHOH U
MCCJIEI0BATENbCKOM JIEATEIbBHOCTH WH(OPMAIMI0O O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH TPUPOTHON CPEbL;

Yuusepcanonvimu KOMMYHUKAMUBHBIMU OCUCTMBUAMU:

1)  ymeHueM 3agaBaTh BOINPOCH! (B XOJi€ JAMAJIOra W/WIW AUCKYCCHUU) IO
CYILLECTBY 00CyXAaeMOi TeMbl, (OpMyIHpPOBaTh CBOM MPEIIOKEHNUS OTHOCUTEIBHO
BBIIIOJIHEHHUS IIPEUIOKEHHOM 3a1a4H;

2)  npuoOpeTeHue OmbiTa MPE3CHTAUUU  PEe3yJbTaTOB  BBITOJHEHUS
XUMHUYECKOTO JKCIepUMEHTa (Ja00paToOpHOTO OIbITA, J1a0OpaTOPHOU padOTHI MO
MCCJIETOBAaHHUIO CBOWCTB BELIECTB, y4€OHOTO MPOEKTA);

3)  3auMHTEPECOBAHHOCTHh B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIbHOU
U UCCJEN0BATENLCKON JEATEIBbHOCTH MPHU PELICHWH BO3HMKAIOIIMX MpoOsieM Ha
OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBaHUS MO3UILIMKI (0OCYXIeHUs, OOMEH
MHEHUSIMH,  «MO3TOBBIE  LITYPMbD», KOOpPAMHAIMS  COBMECTHBIX JICUCTBHIA,
onpeeeHe KPUTEPUEB 110 OLICHKE Ka4eCTBA BBIITOJIHEHHOW PabOThI U 1. );

Yuusepcanonvivu pe2ynamusnHvimu 0eucmeusmu:

1) yMeHueM  CaMOCTOSATEIbHO  ONPENENATh  LEIU  JIeATeIbHOCTH,
IUIAHUPOBaTh,  OCYLIECTBIIATh,  KOHTPOJIMPOBaTH W  NpU  HEOOXOIUMOCTU
KOPPEKTUPOBATh CBOIO JESATEIHHOCTh, BbIOMpATh Hambosee d(PpPeKTuBHBIC CIOCOOBI
pelieHus y4yeOHbIX W TO3HaBaTeNIbHBIX 3aJ]ady, CaMOCTOSITEIbHO COCTABIIATH WU
KOPPEKTUPOBATh NMPEJI0KEHHBIA aJITOPUTM JACHUCTBUU IIPU BBINIOJHEHUN 3aJaHUN C
y4€TOM TIOJyYeHHUS HOBBIX 3HAHUW 00 H3ydyaeMbIX OOBEKTax — BEIIEeCTBAX MU
peaklMsIX; OUEHUBATH COOTBETCTBUE MOJyYEHHOTO PE3yJIbTaTa 3asBJICHHOMN LENH;

2)  yMEHHEM MCIMOJb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, MIpe/jlaracMbic B
YCIJIOBUH 3a/IaHUM.

CrnenuajibHble MeTanpeAMeTHbIE Pe3yJIbTAThI:

° YMEHHUE HCIOJIb30BAaTh COXPAHHBIE AHAIM3ATOPBl B PA3JIMYHBIX BHJIAX
nesTenbHOCTH (Y4eOHO-TI03HABATEILHOM, OPUEHTHPOBOYHOMU, TPYIOBOM);
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° NPUMEHSATh  3PUTEIBHO-OCS3aTENbHBI  cOc00  0oOcnefoBaHUS U

BOCITPUSITHS;

° YMEHHUE TI0JIb30BAaThCS COBPEMEHHBIMH CpPEJICTBAMH KOMMYHUKAIIUH,
TU(IOTEXHUUECKUMU CPEJICTBAMU, IPUMEHSIEMbIMU B y4€OHOM IIPOLIECCE;

° yMEHHE TUIAaHUPOBATh MPEIMETHO-NPAKTUYECKUE JIEHCTBUS C yYETOM
UMEIOIIETOCS 3PUTEIHLHOTO TUArH03a B COOTBETCTBUU C IMOCTABIICHHOM 3a/1a4eii;

° yMEHUE TPOSIBISATh B KOMMYHHKATHBHOW JESTEIBHOCTH, aJICKBATHBIC
CUTyaIliu, HeBepOaIbHbIE (POPMBI OOIIICHUS;

° yMEHUE BECTU CaMOCTOSATENbHbIN MOUCK HHGOPMALINH;

° CIOCOOHOCTP K  NpeoOpa3oBaHMIO, COXpPAaHEHHIO M Iepeaaye
uH(pOpMaInH, OTYYCHHON B pe3yJIbTaTe YTCHUS WU ayJUPOBaHUS;

° CIIOCOOHOCTh y4YacTBOBaTh B PEUEBOM OOIIECHUU, COOJIIOIAsi HOPMBbI
pPEUYEBOro ITUKETA, aJIEKBATHO MCIOJIb30BATh KECTH 1 MUMUKY;

° CIIOCOOHOCTH OIIEHHWBATh CBOIO P€Ybh C TOYKM 3PEHUS €€ COJepKaHus,
A3BIKOBOT0 O(POPMIICHHUS;

° yMEHUE HaXOAUTh TpaMMATHYECKHE U pPEUYEBbIE OIIMOKU, HEIOYETHI,
UCIIPABIISITh UX;

° yMEHUE TUIAaHUPOBATh, KOHTPOJIUPOBATH U OIIEHUBAThH YUEOHBIC IEHCTBUS

C y4€TOM, MMCHOHICTOCA 3PHUTCIBHOIO AMarHo3a B COOTBCTCTBHUU C MOCTaBJICHHOM
33,[[21‘16171 " YCJIIOBHUsAMM €€ pain3alivu.

IIpeamMeTHbIE pe3yabTATHI
8 ki1ace

) pacKpbIBaTh CMbBICIT OCHOBHBIX XMMHUUYECKUX MOHSATUM: aTOM, MOJIEKYJa,
XUMUYECKUI AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS
Y HEOJHOPOJIHASI), BAJEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U MOJEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0JIsI XUMUYECKOrO 3Jie-
MEHTa B COCJAMHEHHH, MOJIAPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJib,
3JIEKTPOOTPULIATEIIBHOCTD, CTEICHb OKHUCIICHUS, XUMUYECKasi  peakuus,
KJaccu(ukanus peakiuii: peaklud COCTUHEHUsS, PEaKIMM PA3JI0KEHUsS, pPeakluu
3aMEIIeHMs], peaklud 00- MEHa, 9K30- U DHIOTEPMHUYECKUE PEaAKIMH; TETUIOBOM
abdexT peakuuu; SAPO aToma, DIEKTPOHHBIM CIIONW aToma, aTOMHAas OpOUTAb,
pagnyc aTtomMa, XMMHUYECKas CBA3b, MOJISIPHAS W HEMOJApHAs KOBAJICHTHAs CBSI3b,
HMOHHAas CBsI3b, MIOH, KATUOH, aHUOH, PACTBOP, MaccoBasi J10Jisl BellecTBa (MPOIEHTHAS
KOHLIEHTpalusi) B PaCTBOPE;

) WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN (CM. TI.
1) ¥ IpUMEHSITh 3TU MOHATHS TIPU ONMKUCAHUU BEIIECTB U UX MPEBPaIICHUN;

o UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJIsI COCTaBjieHUs (HopMy
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

) OTIpeeNsATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX;
CTENIEHb OKHWCJICHUS DJJIEMEHTOB B OWHApPHBIX COCJAMHCHHSX;, MPUHAJIC)KHOCTD
BEIIIECTB K OMpPENeNEHHOMY KJIACCy COCMMHEHMH 1o ¢GopMyram; BHJ XUMHYECKOU
CBSI3U (KOBAJICHTHAs U HOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

° packpeiBath cMmbici [lepuogmueckoro 3akona J[. WM. Menneneesa:
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JEMOHCTPUPOBATh MOHMMAHUE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB OT MX MOJIOXKeHus B lleproamyeckoil cucreMe; 3aKOHOB COXpPaHEHUs
MaccChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOIO YYEHHsS, 3aKOHa
ABorajzipo; ONWCHIBaTh W XapakKTepu3oBaTh TabmmuHyio ¢opmy Ilepuoamdeckoit
CUCTEMbl XMMHMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHITHS «rjiaBHas noarpynna (A-
rpynma)» u «mnobounas mnoarpymnmna (b-rpymnma)», mampie W OOJBIIME TMEPHOIBL;
COOTHOCUTH 0003HaUYEeHMS, KOTOpble UMetoTcst B Tabmuie «llepuoaudeckas cucrema
xumMudeckux syeMeHToB [I. 1. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHMSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsAl fAapa, oOllee Yucio
AJIEKTPOHOB U PACIIPENEICHUE UX M0 AIEKTPOHHBIM CIIOSIM);

o KJIaCCU(PUIMPOBATh XUMUYECKUE HIEMEHTBI; HEOPraHNYECKHE BEILIECTBA;
XUMHUYECKHE peakluu (10 YUCIYy U COCTAaBY yYaCTBYIOUIMX B PEAKLIMU BELIECTB, IO
TerioBoMy 3 PeKTy);

) XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEILECTB
pa3IMYHBIX  KJIACCOB, IMOATBEpXKJas ONHUCAHHE MPUMEpPaMU  MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

o MIPOTHO3UPOBATh  CBOWCTBA BELIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa; BO3MOXHOCTH MPOTEKAaHUs XMMHYECKUX IPEBpAIICHHUI B
Pa3IMYHBIX YCIOBUSAX;

o BBIYMCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYI0O U MOJSIPHYIHO MAaccChl
BELIECTB; MAacCOBYIO JOJI0 XHMHUYECKOTo 3JeMEHTa Mo (opMyse COEAMHEHUS;
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE; IMPOBOAMTH PACUETHI 110 YPABHEHUIO
XUMHUYECKON pEeaKu;

o OPUMEHATH OCHOBHBIE OIEpAlMU MBICIUTENBHON JEATEIBHOCTH —
aHaJlu3 W CHHTE3, CPaBHEHHE, OOOOIIEHME, CHCTEMAaTH3alMio, KIAacCU(pUKALHUIO,
BBISIBJICHHE IPUYMHHO-CIIECTBEHHBIX CBS3€M — Il M3YUYEHUsI CBOMCTB BEILECTB M

XUMUYECKUX PEeaKIui; €CTeCTBEHHO-HAYyUYHbIE METOJbl MO3HAHUS — HAOJIOJECHNUE,
M3MEepeHne, MOJEINPOBaHUE, IKCTIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN );
° CJIEIOBAThITPABUJIAM MOJIb30BaHUSI XUMHUYECKOUN MOCyI01 u

nabopaTopHbIM 00OpyAOBaHMEM, a TakXe MpaBujaM OOpallleHHs C BEIIeCTBAMHU B
COOTBETCTBUM C WHCTPYKIHMSIMH TIO BBIMOJTHEHUIO J1a00PATOPHBIX XUMHUYECKHX
OMNBITOB MO TOJYYEHUID M COOMpPAaHMIO Ta3000pa3HbIX BEMIECTB (BOJOpoAa U
KHCIIOPOJa), MPUTOTOBJIEHUID pPACTBOPOB C ONPENEIEHHOM MaccoBOM J1oyei
pacTBOPEHHOIO BEUIECTBA; MJIAHUPOBATh U MPOBOAUTH XMMHUYECKUE IKCIEPHUMEHTHI
[0 PAcIO3HABAHUIO PACTBOPOB IMIEJIOYEH M KHUCIOT C IOMOIIBI0 HHAWKATOPOB
(;makmyc, peHondranenH, METHIOPAHXK U . ).

9 kaacce
° PACKPBIBATb CMBICII OCHOBHBIX XHMHYCCKHUX HOHHTHﬁI XI/IMI/I‘-IGCKI/Iﬁ
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CJIOXKHOE
BEIIIECTBO,  BAJICHTHOCTh,  AJIEKTPOOTPUIIATEIIBHOCTh,  CTENEHb  OKHCIICHHUS,
XUMUYECKasi peaklusi, XHMHUYECKas CBs3b, TEIIOBOM HA(P(DEKT peakiuu, MOJb,
MOJISIpDHBIA 00BEM, pPacTBOpP; BJIEKTPOJUTHI, HEIJIEKTPOJIMTHI, AIEKTPOJUTHUECKAS
JMCCOIMAIINS, PeaKIMd MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE PaBHOBECHE,
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oOpaTuMble U HEOOpATUMBbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTEINb, OKHCIEHHE M BOCCTAHOBJIEHHE, AJJIOTPOIIHS,
aMm(pOTEepHOCTh, XUMHYECKas CBs3b (KOBAJEHTHAs, HMOHHAs, MeETaJTHUYecKas),
KpUCTaJUIMYECKasi PeIIE€TKa, KOPpPO3Us METAJUIOB, CIUIABBI; CKOPOCTb XHMHYECKOU
peakiuu, npeaensHo nomyctumas konuentpauus (I1IJ1K) Bemectna;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX MOHITHH (CM. II.
) 1 NpUMEHSITh 3TU MOHATHS TIPU ONKUCAHUU BEIIECTB U UX MPEBPaIICHUN;

. UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJisi COCTaBieHHs (opmyin
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

. ONPENEIIATh BAJICHTHOCTD U CTENEHb OKUCIEHUSI XUMUYECKHUX 2JIEMEHTOB
B COCIMHEHUSAX PA3JIMYHOIO COCTaBa; MPUHAJIC)KHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIACCy COEMHEHUN Mo (hopmyJiaM; BUJ XUMHUUYECKOW CBSI3U (KOBAJICHTHAs, HOHHAS,
METa/NInYecKasi) B HEOPraHMYECKUX COCIUHEHHUAX; 3aps]l MOHA MO0 XUMHYECKOU
(dbopmyie; XxapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEAMHEHUH, THUII
KpUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA;

. packpeiBath cmbica Ilepuonnueckoro 3akona /[[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHUE: ONKCHIBATH W XapPaKTEPU30BATh TAOIMYHYIO
dopmy Ileproguueckoil cUCTEMBl XUMUYECKHUX 3JEMEHTOB: pasjinyaTh MOHATHUSA
«rnaBHas noarpynna (A-rpymma)» u «nodouHast noarpynmna (b-rpynma)», mansie u
OOJIBIIME MEPUOJIBI; COOTHOCHTh 0003HAUEHHUS, KOTOPhIE UMEIOTCS B MEPUOINYECKON
Ta0nuIle, C YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS AaTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3aps]l Aapa, 001ee YUCIIO JIEKTPOHOB U PACHPEEIICHNE UX TI0
AJIEKTPOHHBIM CJIOAIM); OOBSCHATH OO0IIME 3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB
AJIEMEHTOB U UX COCIMHEHUH B IpeAeIax MajbIX NEPUOIOB U IIaBHBIX MO/ - TPYMI C
y4E€TOM CTPOEHHUS UX aTOMOB;

. KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI; HEOPTAaHUUECKHUE BEIIECTRA;
XUMUYECKUE peaklMH (M0 YUCIY U COCTAaBYy YYacTBYIOUIMX B PEaKLMU BEIIECTB, IO
TerioBoMy A PeKTy, 0 UBMEHEHUIO CTENEHEeW OKUCICHUSI XUMUUECKUX DJIEMEHTOB);

. XapaKTepHu30BaTh (OMUCHIBATh) OOUIME M CHEUUPUUECKUE XUMUYECKHE
CBOMCTBAa NPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKJIas OMNHUCAHUE IMpPUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

. COCTABJISITh YPaBHEHUS AJIEKTPOJUTHUYECKON UCCOIMALMU  KHUCIIOT,
1IeJI0YEl M COJIeH; MOJIHbIE U COKpPAIEHHbIE YPABHEHUS! peakUuii HOHHOTO 0OMEHa;
YPAaBHEHUSI pEaKUui, MOATBEPKIAOIINX CYLIECTBOBAHUE TI'E€HETUYECKOW CBS3U
MEK]1y BEIIECTBAMHU PA3JIMYHbBIX KIIACCOB;

. pPacKpbIBaTh CYIIHOCTh OKHCIIATEIbHO-BOCCTAHOBUTENIBHBIX PpPEaKIUI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKUuii;

. IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MTPEBPAILCHUN B PA3JTUYHBIX YCIOBUSAX;

. BBIUMCIIATh OTHOCUTENIbHYIO MOJIEKYJSIDHYI0O W MOJISIPHYIO MAaccChl
BEILIECTB, MACCOBYIO [IOJII0 XMMHYECKOTO 3JIeMEHTa MO (OopMysie COCIUHEHUS;
MacCOBYIO JIOJIO BEIIeCTBA B PACTBOPE; MPOBOAMTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU peakIuu;

. CIeIOBaTh  MpaBWJaM  IOJIb30BAHUA  XUMHUYECKOM TMOCYIOM U
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1abopaTOpHBIM 000PY/IOBaHUEM, a TaKXe IMpaBujaM OOpalleHusi ¢ BEUIeCTBAaMHU B
COOTBETCTBUM C HHCTPYKIMSIMH TIO BBINOJIHEHUIO J1a0OPATOPHBIX XHUMHUYECKUX
ONBITOB MO TIOJYYEHHUIO W COOMPAHUIO Ta3000pa3HBIX BELIECTB (aMMHaKa M
YIJIEKUCIIOTO Ta3a);

. MPOBOJIUTh  PEAKLUMH, IOATBEPXKIAIOIINE KAueCTBEHHBIM  COCTaB
pa3IMYHBIX BELIECTB: PACHO3HABATh OMNBITHBIM NYTEM XJIOpPUA- OpomMuUA-, MOAHI-,
kapOoHat-, gocdar-, cunukar-, cyiabpar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHS U
MOHBl  M3YYECHHBIX  METAUIOB, MPUCYTCTBYIOLIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECCTB;

. OPUMEHSATh OCHOBHBIE OIEpallid MBICTUTEIBHOU JCSATEIBHOCT —
aHaJIN3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATH3aIMIO, BBISIBJICHUE TPUUMHHO-
CJIEICTBEHHBIX CBSA3EH — JJIsl M3YUYECHHs] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM;
€CTECTBEHHO-HAYyYHbIE  METOJbl  TMO3HAHUS —  HaONIOJICHHE, U3MEpEHHE,
MOJEJIMPOBAHUE, SIKCIEPUMEHT (peaibHbIA U MBICIICHHBIN).

CunenuaJjbHble pe3yJibTaThl:

o BJIJICHUE TIPABIIIAMH 3aITUCH (OPMYJI U CTICIIHAIBHBIX 3HAKOB;
. BJIaJICHUE TEXHUKOU MpeoOpazoBaHusi GOpMyII U BbIpAKEHUI;
o BJIQJICHUE 3PUTEIBHO-OCSI3aTEIbHBIM  CIIOCOOOM  OOCIeIOBaHUS U

BOCIIPUSATHUSL I[BETHBIX WM YEPHO-0ENBIX (KOHTPACTHBIX) peiabe(HBIX M300paKeHHIA
(wumrocTpanuii, TabJIUL, CXEM, MAKETOB, YEPTEKHBIX PUCYHKOB, rpa)UKOB M T.IL.).
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TEMATHYECKOE IINTAHUPOBAHMUME 11O ITIPEAMETY «XUMMUS»

Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

8 ki1ace
(2 4. B Hef1eJ110, BCEro 68 4., u3 HUX 3 4. — pe3epBHOE BpeMsi)
Pasznean:
NPOrpamMmel, OcHOBHOe coxepxkanmne OcHOBHbBIE BUIBI AESITEJIbHOCTH 00y4aI0IIUXCH
H KOJIMYeCTBO
4acoB.,

0TBOAUMOC HaA
HX N3YICHHUC

[TepBoHavanbH
bIE
XAMHUYECKHUE
nousTus. (15

q.)

[Ipenqmet xumMuu. Poinp XMMUHU B )KU3HU YETOBEKA.
Tena m BemecTBa. duU3nUEeCKUe CBOMCTBA BELIECTB.
ArperatHoe COCTOSTHUE BEIIECTB.

[TonsiTE O METOJAX MO3HAHUSA B XUMUHU. XUMUS B
cucteMe Hayk. UucTele BemecTBa U cMmecu. CriocoObl
pa3aenIeHus: CMECEN.

ATOMBI M MOJIEKYJbl. XUMHUYECKUE DJIEMEHTBHI.
CumBONBI  XMMHUYECKUX 3JeMeHTOB. I[IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BaneHTHOCTH aTOMOB
XUMHUYECKUX IJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. OtHOCUTENbHAS aTOMHas Mmacca.
OtHocuTenbHas MOJEKyIsipHas Macca. MaccoBad
JIOJI1 XUMHAYECKOTO 3JIEMEHTA B COCIMHECHUU.

dusnyeckue u XUMHUYECKUE SIBJICHUS.
Xumuyeckass peakuuss © €€ TPU3HAKUA. 3aKOH
COXpaHEHHUs MaCCBI BEIIECTB. XUMHYECKHE
ypaBHeHus. Kinaccuduxaius XUMHUYECKUX PEaKIIHi

PACKpBIBATh CMBICI U3YYaeMbIX MMOHSATUH;

pacKpbIBaTh pPOJb XHUMHH B TIPUPOAEC U IKU3HH
YeJI0BeKa, €€ CBS3b C JPYTUMU HAyKaMU;

pas3nuyaTh YUCTHIC BEIIECTBA U CMECH; OJHOPOIHBIC H
HEOTHOPO/IHBIE CMECH;

paznuyaTh GU3NUECKUE U XUMUYECKUE SBJICHUS,
OTIpENeATh TPU3HAKA XHUMHYECKUX pEakmuii ¢
YCJIOBHSI KX TTPOTCKAHUS;

CleoBaTh TpaBWJIaM  TOJIb30BAHUS ~ XUMHUYECKOU
MOCYJION 1 J1abOpaTOpHBIM O0OPYJOBAaHUEM, a TaKKe
mpaBuiIaM oOpalieHusl ¢ XUMUYECKIUMU BEIlIeCTBAMH B
COOTBETCTBHUM C WHCTPYKIUSMU TI0 BBITIOJTHEHHUIO
MPAKTUYECKUX padoT;

IJTAHUPOBATH U MPOBOANTH XUMHYCCKUI AKCIIEPUMEHT
0 M3YYCHUIO W OIHMCAHUIO (DU3UYCCKUX CBOKHCTB
BEIIIECTB, CITOCOOOB pa3/Ie/ICHUsI CMECEH BEIECTB;
MPUMEHSTh €CTECTBEHHO-HAYYHBIE METOIbI TTO3HAHUS
(B TOM uyuciae HaONIOICHHE, MOJCIMPOBAHUE,
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(coenuHeHUs1, pa3oKeHUs1, 3aMEIICHUs, 0OMEHA).

XuMHYeCKHH IKCICPUMEHT: 3HAKOMCTBO c
XUMHUYECKOM TIOCYyJ0M, C TMpaBwiaMud pabOThl B
nabopatopuu u npuéMaMu oOparieHus c
7a00paTOpHBIM  O0OpYJOBaHMEM;  HM3y4YCHHUE W
OITMCaHHe (bu3uIECKUX CBOMCTB 00pasIoB

HEOPTraHWYECKUX BEIECTB; HAOIIOJEHUE (PU3HMUECKUX
(ruTaByIeHUE BOCKA, TAsTHUE JIbJ1a, PACTUPAHUE caxapa B
CTylKE€, KHUIIEHHWE€ U KOHJIGHCAIlusi BOJbI) U
XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHOU
MPOBOJIOKH, B3aMMOJICMCTBUE MeJla C KHUCIOTOM)
ABJICHUM, HAONIOACHUE M ONUCAaHUE IMPHU3HAKOB
MPOTEKaHUs XUMHUYECKUX peakuuid (pa3joKeHue
caxapa, B3aUMOJICWCTBHE CEPHOM KHUC JIOTHI C
xJopuaoM Oapus, pasznoxenue ruapokcuma meau(Il)
Opyd  HarpeBaHUHW, B3aWMOJICHCTBUME JKele3a ¢
pactBopoMm conu wmeau(Il)); wuszyuenume cmocoOoB
pasneneHuss  cMeceil  (C  NOMOUIbIO  MAarHura,
bunbTpOBaHUE, BHITIAPUBAHUE, JUCTHUILISALINS,
xpomarorpadusi), TpOBEICHUE OYHCTKH MOBAPEHHOU
coiid; HAOJIOJEHWE W ONHMCAaHUE PE3yJIbTATOB
MPOBEICHMS  OMbITA, WJUTIOCTPUPYIOLIETO  3aKOH
COXpaHEHUs MAaCChl; CO3JaHHE MOJIEJeH MOJIEeKYJI
(IIapOCTEeP>KHEBBIX ).

IIpakTnyeckune padoThI:

Ne 1. IIpaBuna paGoTel B nabopaTopuud U TPHUEMBI
oOparieHus ¢ 1abopaTopHBIM 000PYTIOBAHUEM.

Ne 2. Pazpenenue cMmeceil (Ha mnpuUMepe OUYHUCTKU
MTOBAPEHHOW COJIN).

AKCIIEPUMEHT) U OCHOBHBIC OTIEPAIIMH MBICTUTEIBHON
NEeATeIbHOCTH  (CpaBHEHHWE, Kiaccupukamus) s
U3YYECHUS BELIECTB U XUMUYECKUX PEaKIIHIA;
PaCKpBIBATh CMBICI M3y9aeMbIX MMOHSATHN M 3aKOHOB H
IPUMEHSTh ST TOHATHS TIPU OINHWCAHWH CBOMCTB
BEILIECTB U UX NPEBPALICHUM;

paznuyaTh (U3MYECKUE W XUMHUYECKUE SBIICHMUS,
OOBSACHATh WX CYIIHOCTh C TOYKH 3pPEHUS aTOMHO-
MOJIEKYJIIPHOTO YUEHUS;

OTIpENEATh MPU3HAKA XUMUYECKUX PEAKITUN, YCIOBHUS
UX MMPOTCKAHUS;

OOBSCHSITH CYIIHOCTh (PH3WYECKUX WU XUMHUYECKHX
SBIICHHM C TOYKH 3pPEHUS aTOMHO-MOJICKYJISIPHOTO
YUCHUS;

KJIacCU(DUIIMPOBATh XUMHUYECKUE PEAKIUU (110 YUCITY
U COCTaBY pearupyronmx u 00pa3yromnmxcs BeIeCTB);
COCTaBJIAThL (POPMyJbI  OWMHAPHBIX  BEIIECTB IO
BAJICHTHOCTH W  ONPEACNATh  BAJIGHTHOCTh  TI0
dbopmyiaMm BEIIECTB;

paccTaBisiTh  KOA(PGUIIMEHTH B
XAMUYECKHUX PEAKIINM;

CIemoBaTh TPaBWJIAM  TIOJIB30BAHUS XWMHUYECKOU
OoCy1IoM U J1abopaTOpHBIM O0OPYJAOBAaHUEM, a TAK¥Ke
npaBUJiaM OOpAIllEeHUs] C BEIIECTBAMHU B COOTBETCTBUU
C HWHCTPYKIUSMH TI0 BBITTOJIHCHHIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

UCIIOJIB30BATh MPHU BBITIOJTHCHUH yUE€OHBIX 3aJaHUil 1
B [IPOLIECCE UCCIIEIOBATENIbCKOM AEATEIbHOCTH
HAyYHO-TIOMYJISIPHYIO  JINTEPATypy  XUMHUYECKOTO

YPaBHEHUAX
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Burunciienus:

® OTHOCHUTEIBLHOW MOJICKYJISIPHOM MAacChl BEILIECTB;

® MACCOBOM JOJM XHMHUUYECKOro »JJIEMEHTa IIO
dbopmyie cCoeTuHEHUS.

COAEpkKaHMUS, CIIPABOYHBIE MATEPUAIIBI, PECYPCHI CETH
«HHTEpHETY;

BBICTpanMBaTh Pa3BEPHYTHIE NUCHMEHHBIE U YCTHBIC
OTBETHI C ONOPOW Ha MHPOPMALMIO U3 YUYEeOHUKA U
CIIPABOYHBIX MAaTEPHUAIOB, T'PAMOTHO HCIOJIb30BATh
V3YYECHHBIM MMOHSITUWHBINA allapar Kypca XMMHH.

Baxueiimme
MPEICTABUTEIIN
HEOPraHU4EeCK
X BEIIIECTB.

(354.)

Bosgyx — cmecp razoB. CocraB BO3ayxa.
Kucnopon — »2/IeMEHT © TMPOCTOE  BEIIECTBO.
Haxoxnaenune kuciaopojga B mpupoje, Gu3NYecCKue H
XUMUYECKUE CBOWCTBA (peakuuu TropeHus). OKCUIIBI.
[Ipumenenue kucimopoga. CrocoObl  MOTy4YEHUs
KHACTIOpoJia B J1a00OpaTopud H TPOMBINIIICHHOCTH.

KpyroBopor «kwucinopoga B mnpupoae. O30H —
JJIOTPOITHAS MOAU(DHUKAITIS KUCTIOPO/IA.

TemmoBoit  »ddPexkT  XUMHYECKOH  peakiluw,
TEPMOXHUMHYECKUE ypaBHEHUH, IK30- U
SHAOTEPMUYECKHUE peaKuu. TOIMIMBO: YTrOJIb U METaH.
3arpsi3HEHHE  BO37yXa, YyCHJIEHHE MapHUKOBOTO
s dekTa, pa3pylleHrue 030HOBOTO CIIOS.

Bogopon — »2ieMeHT W MpOCTOE BEUIECTBO.
Haxoxxnenue Bomopoma B TpUPOAE, (PU3NYECKHE U
XUMUYCCKHE  CBOWCTBA, TPUMEHEHHUE, CIOCOOBI

nojryyeHus. Kuciaorel u couu.
KomnuectBo BemectBa. Mosib. MosisipHas macca.
3akoH ABorajipo.

Monspabsiii  00béM  razoB.  Pacuérel 10
XAMUYECKUM YPABHECHUSIM.

dusnyeckue cBoiictBa BOObl. Boma | kak
pacTBOPUTEIID. PactBOpBHI. Hacepliennsie 51

PacKphIBaTh CMBICI N3Y4YaeMBbIX MOHATHA U IPUMEHSATH
OTU TOHATHSA IPU ONMCAaHUU CBOWCTB BEIIECTB M HX
IIPEeBPALCHU;

XapakTepu30BaTh (OMHUCHIBaTh) COCTAaB  BO3]yXa,
duznyeckue MU XUMHUYECKHE CBOMCTBAa KHUCIOPOJA,
CHOCOOBI €ro MOJy4YeHUsl, IPUMEHEHUE U 3HAUYCHHE B
MPUPOJE U )KU3HU YETIOBEKA;
CpPaBHMBATh pPEAKUWH TOpPEHUs U
OKUCJICHUS;

cobupaTh mpuOOpHl ISl TOJYYEHHS KHCIOPOJa
(BBITECHEHHEM BOJIbI M BO3/1yXa);

pacro3HaBaTh OIBITHBIM ITYTEM KHCIIOPOL;

MCOJICHHOI'O

UCIIOIb30BaTh  XUMUYECKYK)  CHUMBOJIUKY IS
coctaBieHus (OPMYJ  BEIIECTB, MOJICKYJISIPHBIX
YPAaBHEHUM XMMHUYECKHX PEaKUUi C Yy4dacTHEM
KHUCJIOPO/1a;

OOBSICHATh  CYIIHOCTh JKOJOTUUYECKUX TpobJieMm,
CBSI3AHHBIX C 3arPSI3HCHUEM BO3/1YyXa;

clenoBaTh MpaBwiaM  0Oe30MacHoOW  paboThl B
nabopaTopud TNPU  HKCIOIB30BAHUU  XUMHUUYECKOU
nocybl W OOOpyJIOBaHUS, a TakXkKe MpaBUiiaM

oOparieHus C TOPIOYMMH BEIIECTBAMU B OBITY;
IJAHUPOBATh M OCYHIECTBJISITh HA  MPAKTHKE
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HEHACBIILICHHbBIC pacTBOPBI. Pacmeopumocmo
sewjecme 6 6o0e. MaccoBasi N0l BEIIECTBA B
pacTtBope. XHUMHUYECKHE CBOMCTBA BOJBI. OCHOBAaHMS.
Ponp pacTBOpOB B mNpupoAe U B KU3HU YEIOBEKA.
KpyroBopor Bomel B  mpupone. 3arpsA3HEHHE
npUPOJHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukanus HeopraHU4ecKux COEIUHEHUM.
Oxkcuppl. Knaccudukanms okCUI0B: coae00pa3yroime
(ocHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) 17}
HECO0JIe00pa3yrouue. Homenknatypa OKCHU/JIOB
(MexnayHapoaHass W TpuBHaibHas). dusnmueckue u
XUMHYECKHe CBOMCTBA OKCUI0B. [TomydeHne okcuaoB.

OcHoBanusi. Knaccudukaiuss OCHOBaHMI: MIETOUH
M HepacTBOpUMBbIE OCHOBaHUA. HoMmeHknaTypa
OCHOBaHMM  (MEXIyHapoJgHas U  TpPUBHAJIbHAS).
PusnyecKkue M XUMHUYECKHE CBOMCTBA OCHOBAHMWI.
[Tosyyenne oCHOBaHUM.

Kucnotsr. Knaccuduxanus KHUCJIOT.
Howmenknatypa KHCJIOT (MexayHapoaHas u
TpuBHalIbHAs ). DU3NUECKUE U XUMUYECKHE CBOICTBA
kucnoT. Psaa aktuBHoctn MetramuioB H. H. bekerosa.
I1o nmydeHnue KUCIOT.

Conu. Homenkinarypa cosieit (MexXayHapoaHas U
TpPUBUAIbHAS).

POU3UYECKUEe W XUMHYECKHE CBOWCTBA COJICH.
[Tomyyenue coueil.

['enetnueckas CBSI3b MEXTY KJIACCaMH
HEOPTaHUYECKUX COCIMHCHUU.
XumMmn4yeckuu JKCIEPUMEHT: KayeCTBEHHOE

XUMHUYICCKUEC SKCIICPUMCHTHBI, ITPOBOJUTD Ha6J'IIOI[eHI/I$I,
ACJIaTb BBIBOABI 110 PC3YJIbTATaM 3KCIICPUMCHTA,

PACKpPBIBATb CMBICJI U3YYAaCMBbIX MOHSTUH U IMPUMCHATD
OTH IIOHATHA IIPHU OIIHMCAHHUU CBOMCTB BCHICCTB N HX

IIPEBPAILECHUN;
XapakTepu3oBaTh  (OMHUCHIBaTh)  (U3UYECKUE U
XUMHUYECKHE CBOWCTBAa BOAOPOJA, CIOCOOBI  €ro

MOJIy4eHUs], IPUMEHEHHE;
cobupath mpuodOp JJIsl MOIyYSHHUS] BOJAOPOJIA;

UCIIOIB30BaTh  XUMUYECKYK)  CHUMBOJIUKY IS
cocTaBieHHs]  (OPMYJ  BEIIECTB, MOJIEKYJISIPHBIX
YPaBHEHUM XHMHYECKMX PEAKIUM C  y4acTHUEM
BOZOpPOAA;

cienoBaTh  NpaBwiaM  Oe3omacHoW — paboThl B
JabopaTopur MpU  HCIOJB30BAaHMM  XUMHUYECKOU
nocyAasl U O0OpYyIOBaHHUS, a TakKke IpaBHiIaM

oOpallleHUsI C TOPIOYMMH BEIIECTBAMU B OBITY;
IJIAHUPOBAaTh M OCYILIECTBIISITh  HA  MPAKTHKE
XUMHYECKUE IKCIICPUMEHTBI, TPOBOJAUTH HAOIIOACHUS,
JIeJIaTh BBIBOJIBI MO PE3YJIbTaTaM dKCIIEPUMEHTA;
y4acCTBOBaTh B COBMECTHOM pabOTe B IPYIIINE
PACKpBIBATh CMBICI M3y4YaE€MbIX MOHSATHUN U TPUMEHSTh
AT TOHATHS, & TAKXKE M3YUYCHHBIE 3aKOHBI U TEOPUU
JUUISL PEILICHUS] PaCU€THBIX 3a]1a4;

BBIUHCIISITh MOJISIPHYKO MAacCy BELIECTB; KOJIMYECTBO
BEIeCTBA, 00BEM raza, Maccy BEIIECTBA;

MPOBOJUTh PACUEThl IO YPABHECHHUSIM XUMHUYECKHUX
peakIuii: KoJimuecTBa, o0bEéMa, MacChl BeIeCTBA IIO
M3BECTHOMY KOJHUYECTBY, O0OBEMY, Macce pearceHTOB
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OTIpe/IeNICHUE COACPKAHMUS KHUCIOpOJla B BO3AYXE;
NoJIy4eHHe, coOMpaHue, pacro3HaBaHWE U M3yuYEHUE
CBOMCTB KHCIOpOJA; HAONIOJECHUE B3aUMOJCHCTBUSA
BEIIECTB C KUCIOPOJOM M YCIOBUSI BOSHUKHOBEHUS U
npeKpalieHus TopeHus (Toskapa); O03HAKOMJICHUE C
oOpa3llaMM OKCHJOB M ONHCAaHUE UX CBOICTB;
NoJly4eHue, coOMpaHue, pacrno3HaBaHUE U H3yUCHUE

CBOMCTB Bojopoja (TOpeHue), B3aUMOJCICTBUE
Bojopoga ¢ oxcumoM  meau(Ill)  (BozmMoxkHO
UCIIOJIb30BAaHUE  BHUJIEOMATEpPHANIOB);  HaOJIOJIEHUE
o0pa3lloB  BEIIECTB  KOJHWYECTBOM |  MOIb;
HCCIIEIOBAaHNE OCOOEHHOCTEN PacTBOPEHHUS BEUIECTB C
pa3IMYHON pPacTBOPUMOCTEIO; IPUTOTOBJICHHE
pacTBOPOB C  ONPEACHEHHOM MacCOBOM  JOJEH

PacTBOPEHHOIO BEIIECTBA; B3aUMOJCHCTBUE BOJBI C
MeTaiaMu  (HaTpueM U KajiblueMm) (BO3MOKHO

UCIIOJIb30BAHUE  BHJIEOMATEPHANIOB);  OIpPEACIICHUE
pacTBOpPOB  KHUCJIOT W WIEJIOYEHM C  IMOMOUIBIO
WHIMKAaTOPOB; UCCIIEIOBAHUE o0Opas31oB
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB;

HaOJI0JICHUE W3MEHEHHUSI OKPAacKW HWHJIUKATOPOB B
pacTBOpax  KHCJIOT W  IIEJIIOYEH; M3y4YCHUE
B3aumozneiicteus  okcuga Meau(ll) ¢ pactBopom
CEpHOM KHCJOTBI, KHCJIOT C METaUIaMH, PEaKIUi
HEUTpAIN3AIUY; MOJTy4YEHUE HEPaCTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METauia JPYyTUM M3
pacTBOpa COJIM;, PEIICHUE DKCIEPUMEHTAIBHBIX 3a7a4
no Tteme «Baxnenmme Ki1acchbl HEOPTaHHUYECKUX
COCJMHECHUIY .

WJIM IIPOJTYKTOB PEAKLINH;

BBICTpanMBaTh Pa3BEPHYTHIE NUCHMEHHBIE U YCTHBIC
OTBETHl C OMOpPOM Ha WHpOpMaui0 U3 ydyeOHUKa U
CIIPAaBOYHBIX MAaTEpPHANIOB, TPAMOTHO HCIIOJIb30BaTh
W3YYCHHBIN IIOHATUMHBIN anmnapaT Kypca XuMHUH;
PACKpBIBaTh CMbIC M3YYaeMbIX MOHATHIA U IPUMEHSTH
3TU TOHATHSA NPH ONUCAHUU CBOWMCTB BEIIECTB M HX
MIPEBPAILCHU;

XapakTepu3oBaTh  (PU3MUECKHME U XUMHUYECKHE
CBOMCTBAa BOJABI, €€ pOJIb Kak pacTBOPUTEIS B
IIPUPOJIHBIX IIPOLIECCAX;

COCTaBIAITb yPABHEHHSI XUMHUYECKUX PEAKIUN C
y4aCTHUEM BO/JIBI;

OOBSCHATh CYUIHOCTh 3KOJOTMYECKUX MpoOIseM,
CBSI3aHHBIX C 3arpA3HEHUEM IPUPOJHBIX BOJ|, CLIOCOObI
OUYMCTKHU BOJBI OT IPUMECEH, MEPBI 110 OXpaHe BOJ OT
3arpsA3HEHUS;

IUIAHUPOBAaTb M OCYLIECTBIAATH HA  IPAKTHUKE
XUMHUYECKUE IKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM IKCIIEPUMEHTA,
clenoBaTh MpaBwiaM  Oe30macHoM  paboThl B
7a0opatopud MpU  MCIOJB30BAHUM  XUMHUYECKOU
MOCY/IbI U 000PYI0BaHUS;

IPOBOJUTH BBIYHMCICHUA C MPUMEHEHUEM MOHSATUS
«MaccoBas 10715 BEIIECTBA B PACTBOPER;
KJIACCU(PUIIMPOBATh M3ydaeMble BEIIECTBA MO COCTABY
U CBOMCTBAM,;

COCTaBJIATh (HOPMYJIBI OKCUIOB, KHUCIOT, OCHOBAHMI,
COJIE M  Ha3blBaTh MX N0  MEXAYHAPOIHOMU
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IIpakTnyeckue padoThbI:

Ne 3. [lonyuyenue u coOupaHue KUCIOpoaa, U3yueHUe

€ro CBOMCTB.

Ne 4. Tlonyyenue u cobupanue BOJOpPOAA, U3yUEHHUE

€ro CBOMCTB.

Ne 5. IlpurotoBiieHHE pPacTBOPOB C ONPEACIEHHOU

MAaCCOBOM JIOJIEA PACTBOPEHHOTO BEIIECTBA.

Neo 6. Pemienue sKCEepUMEHTANIBHBIX 337a4 IO TEME

«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTMHEHUI.

Bobruunciaenus:

® MOJICKYJIIDHOM MacChl BEIIECTBA HAa OCHOBE
aTOMHOW MacChl XUMUYECKUX JJIEMEHTOB;

® MOJICKYJISIPHOM MAacChl KHUCIOpPOJa M O30HA Ha
OCHOBE aTOMHOM MacChl XUMHYECKOTO AJIEMEHTA,;

® 00bEMa, KOJIMYECTBA BeEIIECTBA Ta3a IO €ro
M3BECTHOMY KOJIMUECTBY BEIIECTBA WU 00BEMY;

® 00BEMOB Tra30B MO YPABHEHUIO PEAKIIUU HA OCHOBE
3aKO0HAa 00OBEMHBIX OTHOIICHUH T'a30B;

® C KCHOJIb30BAaHUEM MOHATHS «MaccoBast JOJIsS
BEIIIECTBA B PACTBOPEY;

® [10 YPAaBHEHUSIM XMMHUYECKUX PEAKIUU.

HOMEHKJIATYPE;

IPOrHO3UPOBATh CBOKMCTBA BELLIECTB HA OCHOBE OOLINX
XUMHUYECKUX CBOWCTB HM3YYEHHBIX KJIACCOB/TPYIII
BEILECTB, K KOTOPBIM OHU OTHOCSITCS;

COCTaBJAATb MOJIEKYJISIDHBIE YPABHEHMSI PEAKLINM,
WUTIOCTPUPYIOIUX XUMUYECKHUE CBOMCTBA U CIOCOOBI
MOJy4YeHHUs] BEHIECTB HM3YyUYEHHBIX KIJIACCOB/TPYMII, a
TaK)Xe IMOATBEPKIAIOIINX TeHETHUECKYIO B3aUMOCBSI3b
MEXy HUMH;

IIPOU3BOJIUTH BBIYMCIICHUS o
XUMHYECKUX PEaKIIUN;

IUIAHUPOBAaTh M OCYLIECTBIATH HA  IPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTBI, MPOBOAUTH HAOIIOAECHUS,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM dKCIIEPUMEHTA;
cienoBaTh  NpaBwiaMm  Oe3omacHoW  paboTBl B
Jabopatopuyd MpU  MCIOJNB30BAaHUM  XUMHUYECKOU
MOCY/Ibl U 000PY/I0BaHMUS;

UCIOJI30BaTh MPHU BHIIOJIHEHUH yYE€OHBIX 3aJaHuil U
B IPOLECCE  HCCIEIOBATEIIBCKOM  ACSATEIBbHOCTU
HAay4YHO-IIOIYJISIPHYIO  JIMTEpaTypy  XUMHUYECKOTO
COZIEpKaHMs, CIPABOYHBIE MATEPUAIIBI, PECYPCHI CETH
«HTEepHETY;

BBICTpaMBaTh Pa3BEPHYTHIE NUCBMEHHBIE W YCTHBIC
OTBETHI C OMOPOM Ha MH(OpMALMIO U3 y4eOHUKA U
CIIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO HCIIOJIb30BaTh
V3YYECHHBIN IIOHATUHWHBIN aIllapaT Kypca XMMHMU.

YPaBHECHUSIM

Ilepuonnuecku
U 3aKOH U
ITepnoauuecka

HepBBIC ITOIIBITKH KJ'IaCCI/Iq)I/IKaHI/II/I XUMHNYCCKUX
ajieMeHTOB. IIoHsaTHE O rpymmax CXOIHbIX 3JICMCHTOB
(HIGJ'IOLIHI)IC )4 MICJIOYHO3CMCIIbHBIC MCTaJlJbI,

PACKPBIBATb CMBICJI IICPHUOIUICCKOI'O 3aKOHA,
ITIOHUMAaThb CymeCTBOBaHUC HGpPIO)IPI‘ICCKOfI
3aBUCHUMOCTHU CBOMCTB XUMHUYCCKHUX 3JICMCHTOB
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s1 cucTeMa
XUMHUYCCKUX
3JIEMEHTOB /I.
.
Menpgeneena.
Crpoenue
aTOMOB.
XuMuueckas
CBSI3b.
OKuCIUTEIBHO
BOCCTAHOBHTEII
bHBIC PEAKIINU

(15 q).

rajioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPHIC
00pa3yroT aMQOTepHbIE OKCUIBI U TUIPOKCHUIBI.

Ilepuonnueckuit 3akoH. Ilepuomuueckas cucrema
xumuyeckux anemeHtoB . M. Menaeneesa.
KoporkonepuogHass u amuHHONEpHOJHAS (HOPMBI
[Teproguyeckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB /I.
N. Menpgeneesa. Ilepuoasr u rpynmbl. Ousnyeckuu
CMBICII TOPSIAKOBOTO HOMEpPA, HOMEPOB NEpUOJa H
TPYNIIBI SJIEMEHTA.

Crpoenne aromoB. (CoCTaB aTOMHBIX SIEP.
N3otonbl.  OnextpoHsl. CTpPOEHHE  AIEKTPOHHBIX
000J104€K aTOMOB TEPBbIX 20 XUMUYECKUX AJIEMEHTOB
Ileppnommueckonn cucremsr J[. WM. MeHneneesa.
XapakTepuCTUKa XUMHYECKOTO JJIEMEHTa II0 €ro
nonoxennto B Ilepuonmueckoin cucreme J[. U.
Menpeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paauyca aTOMOB
XMMHUYECKUX  DJIEMEHTOB, METAJUIMYECKUX WU
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIAM U NEPUOJAM.
3nauenue [lepuonuueckoro 3akoHa u [lepuoanueckon
CUCTEMBl XMMHWYECKHUX DJJIEMEHTOB JJIsI Pa3BUTHUA
Hayku u npaktuku. J[. 1. MenneneeB — y4€Hblii U
rpa)KJaHMH.

Xumudeckas cBsi3b. KoBajneHTHas (mojsipHas u

HEToJIsIpHAas) CBS3b. DJIEKTPOOTPHUIIATEIIBHOCTh
XUMHAYECKUX AJIeMEeHTOB. MIOHHASA CBA3b.
CrerneHp OKHUCJICHUS. OKHUCIIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUU. HpOHGCCBI OKHUCJICHUA
1 BoccTaHoBICHUS. OKHUCIUTEIIN U BOCCTAHOBUTEIIH.

(U3MeHEeHUE paguycoB aTOMOB u
ANEKTPOOTPUIIATEIBHOCTH) M HMX COCIUHEHHH OT
MOJIOKEHUSI B TMEPUOJUYECKON CHUCTEME M CTPOCHHUS
aToma;

yCTaHaBJIMBAThH CBS3b MEXKAY MOJOKEHUEM 3JIEMEHTA B
NEPUOJUYECKON CUCTEME U CTPOCHHEM €ro aroma
(coctaB u 3apsa sapa, oOIIee YUCIO DJIEKTPOHOB M
pacnpeesieHue uX Mo AJIEKTPOHHBIM CIOSM);
IPOTHO3UPOBAaTh  XapakTep HW3MEHEHMSI  CBOWCTB
3JIEMEHTOB U UX COCAUHEHUH 110 IpyIIaM U IepruoaaM
[IepnonnuecKol CUCTEMBI;

XapaKTEPU30BaTh XUMUYECKUE FJIEMEHTHI MEPBBIX TPEX
NEPUOJOB, KA, KalbLHs IO WX IOJOXEHUIO B
[Tepnoanueckoit cucreme [1; U; Menneneena;
cienoBaTh ~ IpaBwiaM  Oe3omacHo  paboThl B
na0opaTopud OpU  UCIOJIB30BAHUM  XUMHUYECKOU
MOCYJIbI U 000PYI0BaHUS;

BBICTpPaWBaTh PAa3BEPHYTHIE NUCHMEHHBIE M YCTHBIE
OTBETHl C OMOPOM Ha MH(OpMaALUI0O U3 y4yeOHUKA U
CIPaBOYHBIX MATEpUAJIOB, TPaAaMOTHO HCIOJIb30BaTh
V3YUYCHHBIN MMOHATUIHBIN anmnapaT Kypca XUMUU;
PacKpbIBaTh CMBICII U3yYaEMBbIX ITOHSATHU;

OnpeaeNsaTh BUJ XUMHUUECKOU CBSI3U B COEMHEHUU;

ONpENeNSITh  CTENEeHb  OKUCICHUS  XUMHUYECKOTO
arieMeHTa no (GopmyJsie ero COeIMHEeHHUS;

ONpPENEIISTh JJIEMEHT (BELIECTBO) — OKHUCIUTEIb U
AJIEMEHT (BEIIEeCTBO) — BOCCTAHOBUTEID;

OOBSICHATh  CYLIHOCTh IIPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHUS;
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XuMHUYeCKHIl 3IKCIEPUMEHT: H3ydYeHue o0pa3ioB
BEIIIECTB METAJUIOB U HEMETAJUIOB; B3aUMOJICHCTBUE
TUAPOKCUJIA [IMHKA C PACTBOPAMH KHUCIIOT U IIENOYEeH;
IPOBEJICHUE OIBITOB, WLUIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
(ropenue, peakiu pas3ioKeHUs, COSTUHEHU).

COCTaBIIATh DJIEKTPOHHBIA OamaHC ¢ y4ETOM dYHcla
OTJAHHBIX U MPUHSATHIX JIEKTPOHOB,;
COCTaBJIAATh YpaBHEHHUE
BOCCTAaHOBUTEIBHOMN PEAKLINH;
WCIIOJIb30BaTh TPH BBIMOJHEHUH YYEOHBIX 3aJaHUi
TEKCTBI y4eOHUKa, CIIPABOYHBIE MaTepuabl
(MepHOIUYECKYIO0 CUCTEMY XUMHYECKUX AJIeMEHTOB Jl;
H; MenneneeBa, TabiMIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH M COJIEM B BOJE, JIEKTPOXUMHYECKUN PsJI
HaIpPsHKCHUH METaJIIoB)

WCIIOJIB30BaTh MPHU BBHIMOJHEHUH YYeOHBIX 3alaHUN U B
MPOLIECCE MCCIEIOBATENBCKON AEATEIBHOCTA HAYYHO-
MOMYJISIPHYIO JIUTEPATYPY XUMHUYECKOTO COJEpKaHUS,
CIIPABOYHBIE MATEPUAIIBI, PECYPCHI ceTU «IHTEpHETY.

OKHUCJIUTCIBHO-

9 knacc
(2 4. B Hef1eJ110, BCEro 68 4., U3 HUX 4 4. — pe3epBHOE BpeMsi)
Pa3nennl
NPOrpamMMmbl, OcHOBHOe coepxkaHmne OcHOBHbBIE BU/IbI 1eSITEJIbHOCTH 00y4aI0IIUXCH
U KOJIMYECTBO
4acoB,

OTBOAUMOE HA
HX M3YYeHHe

BemectBo
XUMUYECKast
peakius. (15 4.)

n

Ilepuonnueckuin 3akoH. Ilepuonnueckas cucrema
xumudeckux sneMeHToB [[. M. Mengeneea. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB TEPBBIX TPEX IMEPUOJIOB, Kalus,
Kalblldsi M WX COCAMHEHMHM B COOTBETCTBUH C
MOJIO)KEHUEM 3JIEMEHTOB B lleproamyeckon cucTeme M

® XAPAKTEPU30BATH XUMHYECKHUE DJIEMEHTHI MEPBBIX
TpEX IEPUOIOB,
nojioxkenuto B Ilepmognueckoun cucreme JI; U;
Menpaeneena;
KJIacCU(UIIMPOBATh U Ha3bIBaThb HEOPTraHUYECKHUE
BEIIIECTBA M3YUYECHHBIX KJIACCOB;
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CTPOSHHEM UX aTOMOB.

CrtpoeHue BellecTBa: BUbI XUMUYECKOM CBsI3U. THIIbI
KPUCTAUIMYECKUX  PEHIETOK, 3aBUCUMOCTh  CBOWCTB
BEIIECTBA OT THUIA KPUCTALIMYECKON PEIIETKHM U BHJA
XUMUYECKOU CBSI3H.

Knaccudukanus um HOMEHKJIaTypa HEOPraHUYECKHX
BeIECTB (MEXAyHapOIHAsl U TPUBHUAJIbHAS). XUMUYECKUE
CBOMCTBa BEMIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccam
HEOPTaHWYECKUX  COCAWHEHWN, TEeHETHYeCKas CBS3b
HEOPTaHWYECKUX BEIIECTB.

Knaccuduxanus XUMHUYECKUX peaKkumit 1o
pasITUYHBIM ~ TpuU3HaKaM (10 YHCIy W COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, II0 TEIUIOBOMY
apdekTy, 10 HMEHEHHMIO  CTENEHEH  OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO Y4YaCTHUIO
Katanusaropa). OK30- W DHJIOTEPMHYECKUE pEaKIlHH,
TEPMOXUMUYECKHUE YPABHEHUS.

[ToHsiTie 0 ckOpoCcTH XUMHUYECKOU peakuuu. [lonsTre
00 00paTUMBIX U HEOOPATUMBIX XMMUUYECKHUX PEAKIIMSIX.
[loHsiTHE O TOMOTEHHBIX W TETEPOTECHHBIX PEAKITUSX.
llonsmue o xumuyeckom paeHnogecuu. Daxmopul,
GIUAIOWUE HA CKOPOCMb  XUMUYECKOU peakyuu U
NOJI0JHCEHUE XUMUUECKO20 PABHOBECUSL.

OKHCITUTETFHO-BOCCTAHOBHUTEIILHBIE peaKInu,
AIICKTPOHHBIN OaJlaHC OKHUCIUTEIHbHO-BOCCTAHOBUTEIBLHOM
peaknuu. CocTaBJIcHHE ypaBHEHUH  OKHCIUTEIIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUN C MCIOJIb30BAHUEM METO]1a
AJICKTPOHHOTO OajaHca.

Teopust BJIEKTPOITUTHIECKON JIUCCOLAIINM.

OIKCHIBATh OOIIME XUMUYECKUE CBOMCTBA BEILIECTB
pa3IMYHBIX KJIAcCOB, ITOATBEPKIATh CBOMCTBA
IpUMEPAMU MOJIEKYJIIPHBIX YpaBHEHUI
XUMUYECKUX PEAKLUM;

ONpPENENIATh BHJ XHMHYECKOW CBA3M U THUI
KPUCTANINYECKOW PEIIETKHU BEIIECTBA;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOCHHUS;

pPacKpbIBaTh CMBICI HM3y4YaeMbIX IIOHATHA U
IPUMEHSTh ITH TOHATUA INPU OIMCAHWM CBOMCTB
BEILIECTB U UX NPEBPAIICHUM;

KJIACCU(PUIMPOBATh XHUMUYECKHUE pEaKLUUUd IO
Pa3JIMYHBIM IIPU3HAKAM;

YCTaHaBJIMBATh 3aBUCHMOCTD CKOpOCTH
XUMUYECKON peaKIMu OT Pa3IN4HbIX (PaKTOPOB;
IIPOTHO3UPOBATh  BO3MOXKHOCTH  IIPOTEKAHMS
XUMHAYECKUX  IIPEBpaAlllCHHWA B Pa3IMYHBIX

YCJIOBUSX;
ONPENETATh OKUCIUTENDL U BocCTaHOBUTENL B OBP;
COCTaBJIATH JICKTPOHHBIN OalaHC peaKIuu;
MPOU3BOAUTH  BBIYMCICHUS II0 XUMHYECKHUM
YPaBHECHUSM;

PACKpBIBATh CMBICIT M3Y4Ya€MbIX MOHSITUN, & TAKXeE
CMBICII TEOPUH IIEKTPOTUTUYECKON JTUCCOLIMALINM;
OOBSICHATD MIPUYUHBI 3JICKTPONPOBOIHOCTH
BOJIHBIX PaCTBOPOB;

COCTaBJISITb ypPaBHEHUA JUCCOLMALMAA KHUCIOT,
IIeJI04Y€el M COJICH, TTOJIHbIE

U COKpaIllEHHbIE MOHHBIC YPABHEHUS XUMHYECKHX
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BJ'ICKTPOJII/ITBI N HCOJICKTPOJUTEI. KaTI/IOHBI, AHHOHDBI.
MexaHus3m Jucconrann BEUICCTB C PA3JIMYHBIMHA BUAAMU
XUMHUYECKOM CBs3H. CTEIeHb AuCCconualm. CunpHble U
cialble QJICKTPOJIUTHI.

PG&KHI/II/I WOHHOTO OOMEHa. YCJIOBUSA IMPOTCKAaHUA
peaKuHﬁ HNOHHOTI'O O6MCHa, ITIOJIHBIC U COKpaHIéHHBIe

WOHHBbIE ypaBHeHUs peakuuil. (CBoHcTBa  KHUCIOT,
OCHOBaHMM W COJeH B CBETe MPEACTABICHUN 00
ANEKTPONUTUYECKOM  aucconuanuu.  KauecTBeHHBbIE

peakIuu Ha UOHBL. [lonsamue o eudponuse conell.

XUMHUYeCKHUI IKCTIEPUMEHT: 03HAKOMJICHUE C MOJICIISIMU
KPUCTAJUTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJJIOB U HEeMeTauioB (rpadura U anMasa), CIOKHBIX
BEIIIECTB (XJIOpUJIa HATPHs); UCCIIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOM pEakiuu OT  BO3ACHCTBUSA
Pa3IUYHBIX ¢bakTopos; UCCIIEIOBAHUE
AJIEKTPOIPOBOIHOCTH  PACTBOPOB  BEIIECTB, Ipolecca
JUCCOIMAIIMN  KUCIIOT, IIeJiouei W coJied (BO3MOYKHO
UCIIOJIb30BAaHUE BUACOMATEPUATIOB); ITPOBEJACHHUE OMBITOB,
WUTIOCTPUPYIONIUX — MPU3HAKKA  TPOTEKAHUS  PEaKIIMA
MOHHOTO OOMeHa (oOpa3oBaHHE OCajKa, BBIJICJICHUE rasa,

oOpa3oBaHMe€  BOJAbl);  OIBITOB,  HJUIIOCTPUPYIOLIUX
MPUMEPHl  OKHCIUTETHHO-BOCCTAHOBUTENBHBIX —PEaKIINii
(ropeHue,  peakuuu ~ pas3NOKEHUs,  COEJAMHEHUs);

pacno3HaBaHUE HEOPraHUYECKUX BEIIECTB C IMOMOIIBIO
KaueCTBECHHBIX peakuuii Ha HWOHBI, pelieHue
AKCIIEpUMEHTAJIBHBIX 3a]1a4.

IIpakTnueckune padoThI:

Ne 1. Pemienue skcriepMMeHTaIbHBIX 33J1a4 110 TEME.

peakiuii FOHHOTO 0OMEHa;
IUTAHUPOBATh M OCYIICCTBISATH Ha MPAKTHUKE

XUMHUYCCKHUC OKCIICPUMCHTHI, IIPOBOJAHUTH
HaGHIOI[eHI/IH, ACJIaTb BbIBOABLI II0 PE3yabTaTaM
OKCIICPUMCHTA,

clieoBaTh MpaBuiaM Oe30MacHOil paboThl B
na0opaTopuy TPH HCTONB30BAHUM XUMHUYECKOU
MOCY/Ibl U 000PYI0BaHUS;
IIPOU3BOJANTH  BBIYUCIICHUS  I10
YPaBHEHUSIM;

BBICTPanBaTh Pa3BEPHYThIE MUCHMEHHBIE U YCTHBIE
OTBETHI C ONOPOIl HA MH(POPMALIMIO U3 yYeOHUKA U
CIIPABOYHBIX MATEPHUAIOB, TPAMOTHO MCIOJIb30BAThH
V3yYECHHBIN MMOHIATUHHBINA anIapar Kypca XuMHH;
UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH YUEOHBIX 3aJaHUN
U B IIPOLIECCE HCCIENOBATEIBCKON IEATEIBHOCTH
HAy4YHO-TIONYJISIPHYIO  JINTEPATYPY XUMHUYECKOTO
COZEpP/KAaHMS, CIPABOYHBIE MATEPHUANIBI, PECYPCHI
cetn «HTEpHETY.

XUMHUYCCKHUM

31




Boiuucienus:
® KOJIM4YecTBa BellecTBa, 0o0ObEMa M MacChl pearcHTOB

WM TPOAYKTOB IO ypaBHEHUAM XUMHUYECKHUX
peakuuii;
® [10 YPAaBHEHHSIM XUMMHYECKHUX PEAKIIUM.
Hemeramner wu OOmass xapaktepuctuka rajaoreHoB. (OcoOeHHOCTH OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUH

X
coenuHeHus. (35

q.)

CTpOCHHUA AaTOMOB, XapPaKTCPHBLIC CTCIICHU OKHCJICHUAI.
CTpOGHI/Ie u Q)HSHHCCKHC CBOMCTBaA IMPOCTBIX BCHICCTB —
rajoreHoB. XMMMYECKHE CBOMCTBa Ha IIpuMEpe XJiopa

(B3ammoeiicTBHE c MeTaslaMu, HEMEeTaJJIaMH,
menouamu).  Xsopoojgopoa.  ConstHas — KHUCJIOTa,
XMMHUYECKME  CBOMCTBa, TMOJIyYCHHE, MPUMEHEHUE.

JlefictBue XJiopa M XJIOPOBOJOPOJA HA OpPraHU3M
yenoBeKka. BaxHeimme Xiaopuabl U UX HAXOXKJICHUE B
IIPUPOJIE.

OO0miast xapakTepuCTHKa 3JIeMEHTOB VIA-rpynmsi.
Oco0EHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENECHH
OKHCIICHHS.

CrpoeHue u Pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB
— KHCJO poAa U cepbl. AJIOTPOIIHbIE MOAU(DUKAIIU
KUCIOpOJa M cepbl. XHMMHUYECKHE CBOMCTBA CEpBI.
CepoBoniopoi, cTpoeHue, (U3MUECKUe U XUMHYECKUE
cBoiicTBa. OKCUABI CEpbl KaK MPEICTABUTENIN KUCIOTHBIX
okcunoB. CepHast KHCIIOTa, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa (00IIME Kak MpEeCTaBUTENs Kiacca KUCIOT U
cenuduyeckre). XUMHUYECKUE pPEaKlHUH, JIeKallue B
OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOIMy4YeHUs: CepHOU
kucnotel. [Ipumenenne. Conm  CepHOM  KHCIOTHI,
KaueCTBEHHAsl peakuus Ha cyiubdaT-uoH. HaxoxaeHue

CBOWCTB HEMETAJJIOB M UX COCIMHEHUH B Ipeaenax
MajblX  NEPUOJOB W  TJABHBIX  IOJACPYIII
[Ieppoanyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
C YYETOM CTPOCHUS UX ATOMOB;

XapakTepu30BaTh (U3MYECKUE U XUMHUYECKUE
CBOMCTBAa TMpPOCTHIX BEIIECTB TaJlOTEHOB (Ha
OpuMepe  XJopa) M CJHOXHBIX  BELIECTB

(XJI0pOBOJIOPOJIa, XJIOPHAA HATPHUS), CIOCOOBI HX
MOJIy4EeHUsI, MPUMEHEHHE U 3HAYCHHE B MPUPOJE U
YKU3HU YEJIOBEKA;

OTIPEIEIAThH TAJIOTCHU I-HOHBI B PACTBOPE;
MJIAHUPOBATh W  OCYIIECTBIATh HA TMPAKTHKE
XUMUYECKHE HKCIIEPUMEHTHI, MIPOBOJIUTH
HAOJIOICHNS, JIeJlaTh BBIBOJABI IO pe3yjbTaTam
IKCIIEPUMEHTA;

OOBSCHITH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 2JIEMEHTOB VIA-rpyniibl ¥ UX COEAUHEHAN
C YYETOM CTPOEHUS UX ATOMOB;

XapaKkTepu30BaTh (U3HUECKUE ¢ XUMUYECKUE
CBOMCTBA MPOCTOrO BELIECTBA CEpPbl U €€
COeAMHEHU (CepoBOJOPOJAa, OKCHUAOB  CEpHI,
CEpPHOW KHCIOTHI, CyJIb(}aToB), CHOCOOBI WX
MOJIYYCHMsI, IPUMEHEHHE W 3HAYCHHE B MPUPOJE U
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ceppl M €€ CoenMHEHUHM B npupone. XUMHYECKOE
3arpsA3HEHHUE OKPYIKAIOIIEH CpeAbl COCAUHEHUSIMU CEPbI
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAILCHUS.

OO6miast xapakTepUCTHUKAa 3JIEMEHTOB VA-TpyMIibl.
OC0OEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHBbIE CTEIECHU
OKHCJICHHUS.

A30T, pacmpocTpaHeHuE B HOpHUPOAE, (PUBHYECKHE U
XMMHUYECKHE CBOMCTBA. KpyroBopor aszora B NpHpOJIE.
AMMHak, ero (¢u3MYEeCKMe M XUMHUYECKHE CBOWCTBA,
noixyyeHue W npuMeHeHue. Coild  aMMOHHS, MX
(¢u3nueckue W XUMHUYECKHME CBOMCTBA, MPUMEHEHUE.
KauectBeHHass peakuusi Ha HOHBI aMMOHMSA. A3OTHas
KHCIIOTa, €€ TMOJydYeHHue, (PU3NYECKHE U XHUMHUYECKHUE
cBoiicTBa (0OIIME Kak NpECTaBUTENs Kiacca KUCIOT U
cnenuduueckue). lcmnonb3zoBaHHe HUTPATOB M CoJieH
aMMOHMS B KayecTBe MHHEpaJbHBIX  yJIOOpEHHIA.
XUMHAYECKOE  3arpsA3HEHUE  OKPYXKarIlled  Cpeasl
COEIMHEHUSIMHU a30Ta (KUCIIOTHBIE IOXKAH, 3arpsi3HEHUE
BO3/lyXa, ITOYBBI U BOJOEMOB).

®docdop, amiorponHeie Moauduxkauuu docdopa,
buznyeckue M XUMHUYECKHE CBOMCTBA. Oxkcun
dochopa(V) u docdopnas kucnora, Quznueckue u
XUMUYECKHUE CBOWCTBa, mMoJydeHue. Fcnonb3oBaHue
docdaToB B KauecTBE MUHEPAIBHBIX y100PEHUI.

OO6miast  xapakTepucTHKa 53JIeMeHTOB [V A-rpynmsi.
Oco0OeHHOCTH CTPOEHMsI aTOMOB, XapaKTEpHbIE CTEIECHU
OKHCJIEHHUS.

Yraepon,

aJJIOTPOITHBIE MOAU(DHUKALIHH,

KU3HH YEJIOBEKA;

OTpEENATh HAIMYUE CYJIb(PaT-uOHOB B PACTBOPE;
OOBSICHATh CYHIHOCTh JKOJIOTUYECKUX MPOOIeM,
CBSI3aHHBIX C MIEPEPadbOTKON COCAMHEHUN CEPHI;
OOBACHATH 00IIME 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOWCTB 3JIEMEHTOB

VA-rpynisl 1 UX COEIMHEHHUI C YYETOM CTPOCHHS
UX aTOMOB;

XapakTepu3oBaTh (PU3MUECKUE U XUMHUYECKHUE
CBOMCTBa MPOCTHIX BEIIECTB a30Ta U (ochopa U ux
coeMHEHUN (aMMMaKa, CoJied aMMOHHMS, a30THOM
KHUCIIOTBI, HUTpaToB, okcuaa dochopa(V) wu
dbochopHoit kucnotel, ¢GocdharoB), CHOCOOB UX
MOJIYYEHHUs], IPUMEHEHUE U 3HAYCHHUE B MPUPOJIE U
KU3HU YEJIOBEKA;

ONMpeaeNsITh MOHbl aMMOHMS U (ocdar-uOHBI B
pacTBope;

OOBSACHATH CYIIHOCTh 3KOJIOTMUECKHX MpoOliieMm,
CBSI3aHHBIX C HAXOXIEHUEM COEIUWHEHHI a30Ta U
docdopa B okpyKaroleu cpese;

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUHU
CBOWCTB 2J1eEMEHTOB [V A-rpyniibel U UX cOequHEHNN
C YYETOM CTPOEHUS UX aTOMOB;

XapakTepu3oBaTh (U3MUECKUE U XUMHUYECKUE
CBOWMCTBA MPOCTHIX BEIIECTB YIJIEpOAa U KPEMHUS U
UX COEIUHEHUM (OKCHUIOB YIIepojaa, YroJIbHOU
KUCIIOTHI,  KapOOHAaTOB,  OKCHJAa  KPEMHUS,
KPEMHUEBOW KHCJIOThI, CHUJIMKATOB), CIOCOOBI WX
MOJIYYEHHUs], IPUMEHEHHUE W 3HAYCHHE B MPUPOJIE U
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pactpocTpaHeHue B IPUPOAE, GU3NICCKHIE U XUMHUICCKUE
cBoiicTBa. Ancopbuus. KpyroBopor yriepoaa B Ipupoe.
Oxkcunpl  yraepoja, ux (GU3MUECKHE U XUMHUYECKUE
CBOMCTBA, JICMCTBUE HA JKUBBIE OPTraHU3MBbI, TIOJYYCHHUE U
IpUMEHEHUE. DKOJIOTMYECKUEe MPOOJIEMbI, CBSI3aHHBIE C
okcumoM yrimepoaa (IV); rumoresa  rio6anbHOTO
NOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ ¢dekT. YronpHas
KHCJIOTa W e CoNu, WX (PU3NYECKHEe W XHUMHUYCCKHEC
CBOWCTBa, IMOJy4YeHHEe U TmpuMeHeHne. KauecTBeHHas
peaknus Ha kKapOoHaT-HOHKI. Vcrmonp3oBanne kapOOHATOB
B OBITYy, MEIWIIMHE, TPOMBIIUICHHOCTH M CEIbCKOM
XO3SIMCTBE.

HCpBOHa‘-IaJ'IBHBIC IIOHATHUA 00 OpPraHn4YCCKHX
BCHICCTBAX KaK O COCAMHCHUAX YIJICPOJa (MeTaH, OTaH,
OTHIJICH, AlICTUIJICH, 9TAaHOJI, IIMOCpUH, YKCyCHaAa

KHCIIoTa). Mx cocmas u xumuueckoe cmpoerue. [loHsTue
0 OHMOJIOTMYECKH Ba)XKHBIX BEIIECTBAX: Hpax, OelKax,
yIJIeBOJIaX — W WX POIM B JKU3HU YEJIOBEKA.
Mamepuanvroe eOUHCNBO OpeaHu4ecKux u
HeopeaHu4ecKux coeoOuHeHull.

KpemHuuii, ero ¢usnueckue U XMMUYECKHUE CBOMCTBA,
nmoydeHue u mnpuMeHeHune. CoenuHEHUsS KpPEMHHUS B
npupone. OOimue mnpeacraBieHusi 00 OKCUAE KPEMHHS
(IV) wu  kpemnueBod  kucimore. Cuimkatel, UX
UCIIOJIb30BaHUE B OBITY, MEIWIIMHE, MPOMBIIIJICHHOCTH.
Baoicnetiwue cmpoumenvrvie mamepuanvl. Kepamuxa,
cmexo, yemenm, Oemon, oncenezobemon.  IIpobremsl
be3zonacrHoeo UCNONIL308AHUSL  CIPOUMETbHBIX
Mamepuaios 8 N08CEOHEeBHOU HCUSHU.

KU3HU YEJIOBEKA;
onpenensaTh KapOoHaT- U
pacTBope;

OOBSCHATh CYIIHOCTh SKOJOTHUYECKHX IMPOOJeEM,
CBSI3aHHBIX C HAXOXJICHUEM YTJIEKHUCIOro rasa B
OKPYXKaroIIEH Cpee;

WJUTIOCTPUPOBATh B3aMMOCBS3b HEOPTraHUYECKHUX
COCIMHEHUU yTJIepo/ia U OPTaHUYECKUX BEUIECTB;
IJIAHUPOBAaTh U OCYIIECTBISATH HA TMPAKTUKE

CHJIMKAaT-UOHbI B

XUMHYECKHE AKCIIEPUMEHTHI, MPOBOJIUTh
HaOJIIOJICHUS], JIeJIaTh BBIBOABI IO pe3yJbTaTam
JKCIIEpUMEHTA;

clieloBaTh MpaBwiaM Oe3omacHO paldoThl B
1abopaTopuu TPU  HUCIIOJIB30BAHUU XUMHUYECKOMN
MOCY/IbI U 000PY/I0BAHMUS;
MPOM3BOJUTh  BBIYMCICHUS MO
YPaBHEHUSIM;

BBICTPanBaTh Pa3BEPHYTHIE MHUCHbMEHHBIE U YCTHBIE
OTBETHI C OMOPOI Ha MHPOPMALINIO U3 yYeOHUKA U
CIIPaBOYHBIX MAaTEpPUAIIOB, TPAMOTHO HMCIIOJIb30BaTh
V3YYECHHBIN MMOHITUWHBINA anIapar Kypca XuMHH;
WCIIOJIB30BaTh NP BBHIMOJHEHUH YUYEOHBIX 3aIaHUI
U B IPOLECCE HCCIEHOBATEIBCKON IEATEIBHOCTH
HAyYHO-TIONYJSIPHYIO  JINTEPATypy XUMHUUYECKOTO
COAEpkKaHUs, CHPABOYHBIE MATEPUAIbI, PECYPCHI
cetu «MHTEpHETY.

XUMHNYCCKHUM
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XuMHuYeckHii  JIKCIEPUMEHT: U3y4YeHue oOpasIloB
HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI;
IPOBE/ICHUE KAaUYeCTBEHHBIX PEAKIMH Ha XJIOPUA-HOHBI U
HAOJIOICHUE TPU3HAKOB MX  IPOTEKAHUS;  OIBITHI,
oTpaxaromue (QU3NYeCKHe W XHUMHYECKHE CBOMCTBA
raJIOTeHOB U WX COEAMHEHHM (BO3MOKHO HCHOJb30BAHHE
BUJICOMATEPUATIOB);  O3HaKOMJIEHHME ¢  oOpaslamu
XJIOPUIOB (TAJIOTCHHUIOB); O3HAKOMJIGHHWE C oOpasimamu
cepbl M €€ COeIWHEHUSMHU (BO3MOXHO HCIOJIB30BaHNE
BHJICOMATEPHUAIIOB); HAOIIOJEHUE Mpoliecca 00YyTITMBaHUS
caxapa IOJ JEHUCTBHEM KOHLEHTPUPOBAHHOW CEPHOMU
KHCJIOTBI, U3YYEHUE XUMHUYECKUX CBOWCTB pa30aBIIEHHOMN
CEpHOI KHCIIOTHI, TPOBE/ICHUE KaueCTBEHHOW PEaKINy Ha
cylibdaT-uoH U HaOJIOJIEHHE MpHU3HaKa €€ MPOTEKAHUS;
O3HaKOMJIEHHE C (PU3MUYECKMMH CBOMCTBAMM  a30Ta,
dochopa u ux coenuHeHUil (BO3MOKHO HCIOJIB30BAHUE
BUJIEOMATEPUATIOB), O0Opa3iiaMu a30THBIX U (OCPOPHBIX
ynoOpeHuil; mojydyeHue, cobupaHue, pacro3HaBaHHE U
U3y4YeHUE CBOWCTB aMMHaKa; MPOBEIECHNE KaueCTBEHHBIX
peakimii Ha MOH amMMOHMS U (ochaT-uOH U H3YyUYEHUE
MPU3HAKOB ux IPOTEKaHUS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOM  a30THOM  KHUCJIOTBI C  MEJIbIO
(BO3MOYKHO HCTIOIH30BAHKE BHICOMATEPUATIOB); N3YUCHHE
MOJieTIell KpUCTAINTMYECKUX pEeméToK anMasa, rpadura,
dyiepeHa; O3HAKOMJIEHHE C TMPOIECCOM afcopOLUU
pPacTBOPEHHBIX  BEIIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM MpPOTHBOTa3a; MOJy4YeHHe, CcoOHupaHue,
pacro3HaBaHUE M M3yYEHUE CBOMCTB YTJEKUCIIOrO rasa;
MIPOBEJICHNE KAueCTBEHHBIX pEaKkIuil Ha KapOoHaT- H
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CUJINKAT-UOHbl W W3YYEHHE NPU3HAKOB WX IPOTEKAHUS;

03HAKOMJICHUE c MPOAYKIUEN CUJIMKATHOM

IPOMBIIIJIEHHOCTH; PEUICHNUE HKCIEPUMEHTAJIbHBIX 3a7a4

1o Teme «BakHeNIe HEMETAIIIbI U KX COSUHEHUSD).

JdeMoHcTpanuu:

e Bujeomarepualibl: raJoreHbl U UX COCUHEHUS.

e (OO0pasIbl XJIOPUIOB.

e Komiekiuu  (BuaeoMarepuaibl): cepa U e€
COCIUHEHUS.

e (OOyriMBaHue caxapa noj NeUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI.
e Kosmekiuu: dbochop u ux COEMHEHUS.

B3aumopelictBue  KOHLUEHTPUPOBAHHOM  a30THOU
KHUCJIOTBI C MEJBIO.

e Moienu KpUCTAIUIMYECKUX PEMIETOK anmasa, rpadura,
MOJIEKYJIbI yIiepeHa.

® AjcopOIusi pacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriém. [IporuBoras.

e Buaeomarepuansl: CHIMKATHAS IPOMBIIUIEHHOCTb.

e Mogenu MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

IIpakTnyeckue padoThI:

Ne 2. TlonmydeHue COJAHOW KHUCHOTBI, H3y4yeHUE €€

CBOMCTB.

No3. TTosyuenne ammmuaka, U3y4eHUE €ro CBOMCTB.

Ne4.  Tlomyuenue yriekucinoro raza. KauecTtBenHas

peakiusi Ha KapOOHAT-HOH.

No5. Pemenne sKkcnepuMEHTaNbHBIX 3aJa4 IO TEME

«HemeTambn.

Boblunciaenus:
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® 110 YpaBHCHUSM XHMHYCCKHX PEaKIMi, €CIIU OJHH W3
pEarcHTOB JIaH B U30BITKE;

® 00BEMOB Ta30B 0 YPABHCHHWIO PEAKIIMA Ha OCHOBE
3aKOHa 00BEMHEIX OTHOIIICHHH I'a30B;

® 110 YPaBHCHUSAM XUMHUYCCKUX PEaKITHIA;

MacCOBOM JIOJIM BBIXO/1a MPOJIYKTA PEaKIIHH;

® [10 YpaBHCHUSIM XMMHUYCCKHUX PEAKIIMA, €CIIH OJWH W3
peareHTOB JIaH B BUE BOJHOTO PAcTBOPA C M3BECTHOU
MacCOBOM J0JIeH

MeTtamisl u ux
coenuHenus. (9

q.)

OO0mass xapakTepUCTHKAa XUMHYECKHUX DJIEMEHTOB —
METAJUIOB HAa  OCHOBaHMM WX  MOJIO)KEHUS B
[lepuonnueckon cucrtemMe XuMu4yeckux siemeHToB [l. .
MenpaeneeBa u ctpoeHus aTroMoB. CTpOEHHME METAILIOB.
MeTtamnuyeckas CBSI3b u MeTauTnyecKas
KpUCTAJUIMYECKass pPEmeETKa. IJEKTPOXUMUUYECKUM Psl
HanpsDKEHUM MeTan JIOB. (DU3MYECKMEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOmme crnocoObl  MOJyYEHHUs
MeTauioB. [IoHATHE O KOppO3MM METAUIOB, OCHOBHBIC
CrocoObl 3aluThl WX OT Koppo3uu. CiuiaBel (CTalb,
YyTYH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIICHHOCTH.

[[lenounsie MeTaibl: TONOXKeHUE B llepuomnueckoi
cucreMe xumuueckux snemeHToB JI. M. Menneneena;
CTPOCHHME MX aTOMOB; HAaXOXJCHHE B IPHUPOJIE.
du3nMyuecKkue M XHWMHYECKHe CBOWMCTBa (Ha mpuMepe
Hatpusd W Kanus). OKCuAbl W THAPOKCHABI HATpUS U
kanusa. [IpuMeHeHHe IIENOYHBIX METAUIOB U HX
COEIMHECHUM.

IllenouyHO3EMENBbHBICE METAIbl MarHui M KaJlbLUM:

pacKpbIBaTh CMBICI  HU3YyYa€MbIX [IOHATUU W
IIPUMEHATh 3TU IOHATUS NPU OIMCAHUU CBOWCTB
BEILIECTB U UX IIPEBPALLCHUN;

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOWCTB 3JIEMEHTOB-METAIJIOB U UX COEIWHEHUU C
YUYETOM CTPOCHUS UX ATOMOB;

XapaKTepU30BaTh CTPOCHHE METAUIOB, OOIIHe
dbu3nUecKue 1 XUMUYECKHE CBOMCTBA METAIIOB;
XapaKkTepu30BaTh OOLIME CHOCOObI  MOJYyYEHHUS
METaJUIOB;

OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOWMCTB JJIEMEHTOB-METAJUIOB B TIPyHIax M HX
COCJIMHEHUH C YUETOM CTPOECHUSI UX aTOMOB;
XapakTepu3oBaTh (PU3UYECKHUE U  XUMHUYECKHUE
CBOMCTBA TPOCTHIX BEIIECTB METAVIOB W HX
COeIMHEHUH (OKCUAOB, THAPOKCUIOB, COJEH),
CIOCOOBI UX MOJYyYCHUS, MPUMEHEHUE U 3HAYEHUE B
IPUPOJIE U KU3HU YETIOBEKA;

pacrno3HaBaTh C MOMOLIBIK) KAY€CTBEHHBIX PEAKIIUN
MOHBl METauIOB (MarHusi, ajJlOMHUHUA, LHMHKA,
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nojoxkenne B Ilepruonandeckol CHCTEME XUMHYECKHX
anemeHToB JI. WM. MenzaeneeBa; CTpoeHUE HUX ATOMOB;
HaxoXxJeHue B mnpupoje. Duzndeckue M XHUMHUYECKHUE
CBOMCTBA MarHvs M KajabliMsg. BakHeuiiue coeauHEHUS
Kbl (OKCHUJI, TUAPOKCHUI, cosik). JKECTKOCTh BOJBI U
CIIOcOObI €€ yCTpaHeHHs.

AntoMuHUA: ToJioxkeHue B llepuoauueckoi cucteme
xumudeckux ssemeHtoB J[. M. MenpaeneeBa; ctpoeHue
aToMa; HaxoXJIeHue B npupojge. Du3nyeckue U
XUMUYECKHEe  CBOMcCTBa  amtomMuHusA.  AmddoTrepHbie
CBOWCTBA OKCHJIA ¥ TUAPOKCHIA AITFOMUHUS.

Keme3o: mnonoxenne B Ilepmogmueckon cucreme
xuMmudeckux snemeHtoB J[. M. MenpaeneeBa; cTpoeHue
aToMa; HaxoXJIeHue B npuponge. Dusnyeckue U
XUMHUYECKUE CBOMCTBA >kese3a. OKCUIbI, THUIAPOKCUILI U
comu xene3a(ll) u sxeneza(lll), ux cocras, cBoiicTBa u
MTOJTyYEHHUE.

XUMHUYECKUH JKCHEPUMEHT: O3HAKOMJICHHUE C
oOpa3naMu MeTajl- JIOB M CIUIABOB, HUX (PU3UICCKUMHU
CBOMCTBAMU; W3YUYECHHUE PE3YJIbTATOB KOPPO3UU METALIOB

(BO3MOXKHO HCIOJIb30BaHUE BUJIEOMATEPHUAIIOB),
OCOOCHHOCTEM B3aUMOJICUCTBUS OKCHUJIAa KaJbLUS U
HaTpuss C¢  BOJOM  (BO3MOXHO  MCIOJIb30BaHUE
BUJICOMATEPUAIIOB); HCCJIEAOBAaHUE CBOMCTB KECTKOM

BOJIBI; TIPOIIECCa TOPEHMSI JKese3a B KUCIOPo e (BOZMOKHO
MCTIONb30BaHUE BHJICOMATEPHAJIOB); IIPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEaKIMi Ha WOHBI (Maraws,
Kayblus, adqtoMuHus, nuHka, skene3a(ll) m xeneza(Ill),
menu(Il)); HabaromeHWe ¥ ONMMCAHHE  MIPOIIECCOB

Kele3a, MEeJIN);

OOBACHATH 3aBUCUMOCTh (PU3MUECKUX CBOWCTB
METAJJIOB OT BHJA XMMHUYECKOW CBA3U MEXKIY HX
aTOMaMHu;

HaOII0/1aTh U ONKCHIBATh XMMUUYECKUE PEAKIIUU C
MTOMOIIIBIO €CTECTBEHHOIO SI3bIKA U SI3bIKA XUMHUH;
HAO0JII0IaTh JEMOHCTPUPYEMbBIE U CAMOCTOSITEIIbHO
IIPOBOJAMMBIE OIIBITHI;

ONKMCHIBATh CBOMCTBA W3y4Ya€MbIX BEIIECTB Ha
OCHOBE HAOJIIOJICHUM 3a UX IPEBPAICHUIMU;
JIOKa3bIBaTh aM(pOTEPHBIA XapaKTep OKCHIOB H
ruApoKkcuIoB antoMunus u xenesa(lll);
CpaBHUBAaTh OTHOIIEHHUE H3y4YaE€MbIX METAIJIOB U
OKCHJOB METAJJIOB K BOJIE;

CpaBHUBaTh OTHOUIEHHWE THUAPOKCUIOB HATPHS,
KaIbLASI W aJIOMUHMSL K PacTBOpaM KHUCIOT U
IIeJIOYEH;

® DPACIO3HaBaTh OIIBITHBIM HYTéM T'MAPOKCUI-HNOHEI,

nonsl Fe2+ u Fe3+;

cienoBaTh ImpaBuiamM 0Oe30macHoM paldoThl B
7a00paTopuu TPU  HUCIOJIB30BAHUM XUMHUYECKOU
NOCYJbl U 000PYI0OBaHMUS;
MPOM3BOJUTh  BBIYMCIICHUS  TIO
YPaBHEHUSIM;

MCIIOJI30BaTh MPH BHITIOTHEHNUU YUY€OHBIX 3aJaHUN
TEKCThl ~ y4eOHMKA, CIPABOYHBIC  MaTEpHUaJIbI
(ITepponnueckyto CUCTEMY XUMHUYECKHUX DJIEMEHTOB
I; W; MenneneeBa, Tabauily pacTBOPUMOCTU
KHCJIOT, OCHOBAaHMM W COJIEM B  BOJE,

XUMHUYCCKHUM
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OKpallnBaHUA INIAMCHHU NOHAMHW HATPUA, KAJIUA U KaJIbIIUA

(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB);

uccieoBaHue  aM(pOTEPHBIX  CBOWCTB  T'MJPOKCHJA

TFOMUHMUS M TUIPOKCHJA  LIMHKA; pelieHue

AKCIIEPUMEHTAJbHBIX 3a7ady 1o TeMe «Baxueimue

METAJIJIbl U UX COCTUHEHUS.

JdeMoHcTpanuu:

e (3HakoMIIeHHE ¢ 00pa3llaMHi METAJIJIOB U CILJIABOB, UX
(bu3nYecKuMu CBOWCTBaMHU. Mopenu

KPUCTAJUTMYECKUX PEMIETOK METAIIIIOB.
e Buaeomarepualbl: KOppO3usi METAJIOB.
e Bizaumopeiicteue Hatpuga ¢ Boaou. OkpalrBaHUE
MJJaMEHU MOHAMU HATPUS U KaJusl.
e OkxpalMBaHUE MIJIAMEHU HOHAMU KaJIbIIHS.
e BsauMojelicTBUE OKCH/IA KaJIbIIUs C BOJIOM.
e Bujgeomarepualnbl: TOPEHHE JKEJI€3a B KHUCIOPOJE U
XJIOpE.
IIpakTnyeckue padoThbI:
Ne 6. JKEcTkOCTh BOIBI 1 METOABI €€ YCTPAHEHHUS.
No 7. Pemienue SKCNEPUMEHTANIBHBIX 33Ja4y IO TEME
«MeTamiby.
Buruncienus:
® 110 YpPaBHECHMSIM XHMHUUYECKUX PEAKIMM, €ClIu OJUH U3
peareHTOB JiaH B U30BITKE UJIU COJACPKUT MPUMECH;
® MacCOBOM J0JIM BBIXO/Ia MPOIYKTa PEAKIUY;
® [10 YpPaBHEHMSIM XMMHUYECKUX PEaKIHil, €CIU OJHH M3
PEAreHTOB COJACPKUT ITPUMECH.

ANEKTPOXUMUYECKUN P HANPSIKEHU METAJUIOB);

® UCII0JIb30BATh MPU BBIITOJHEHUHN YUYE€OHBIX 3alaHUN
U B IPOLECCE HCCIEN0BATEIBCKON AEATEIBHOCTH
HAy4YHO-TIONYJISIPHYIO  JIMTEpPaTypy XHUMHUYECKOIO
COZEP/KAaHMS, CIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu «MHTEpHETY.

XUMUS
OKpYyXKarouias

HoBele wmarepuanbl u TexHosoruu. BemecrBa wu
MaTEpUAJIbl B MOBCEAHEBHOMW JKU3HU YEJIOBEKA. XHUMUS U

® XapaKTepU30BaTh POJIb XUMHUH B PA3IMYHBIX cepax
JEATEIbHOCTH  JIOJIEW, OCHOBHBIE BEIIECTBA W
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cpena.(S 4.)

3710POBBE.

be3onacHoe MCHoONB30BaHME BEHIECTB M XMMHUYECKHUX
peakiuii B ObITY.

[IpupoaHble  WMCTOYHUKH  YIJIEBOJAOPOAOB  (YroJib,
IIPUPOJIHBIN Ta3, He(PTh), MPOAYKTHI UX MEPepadOTKH, UX
POJIb B OBITY W TIPOMBIIILJICHHOCTH.

OCHOBBI KOJIOTMYECKON TPaMOTHOCTU. XHUMHUUYECKOE
3arpsA3HEHUE OKpYy X aromen cpenbl (mpenesnbHO
nomnycTuMas KoHleHTpanus semiects — [1J1K).

Ponp xuMuu B pelieHNH 3KOJIOTUYECKUX MPOOIEM.
XUMHUYeCKUIl  JKCHEePUMEHT: u3yueHHe o0pasioB
MaTtepuasioB (CTEKJIO, CIUIaBbl METAJUIOB, IMOJUMEPHBIE
MaTrepuabl).

MaTepralIbl, IPUMEHIEMBIE B )KU3HU COBPEMEHHOIO
YEJIOBEKa;

OOBSICHATH YCJIOBHUS O€30MACHOTO MCIIOJIb30BAHMS
BEIIECTB U XMMHUYECKUX PEAKIUN B OBITY;
aHaIM3UpOBaTb M KPUTHYECKH  OLICHUBATH
UH(OpPMAIIMI0O O BJIUSHUM  [POMBIIIIEHHOCTH,
CENbCKOIO XO35MCTBA, TpaHCIOpTa U JAp.; HAa
COCTOSIHHE OKPY>KAIOLIEH Cpe.bl;

yMETb  OKa3blBaTb  IIEPBYIO  IIOMOLIb  IIPH
XUMHYECKUX OKOTraxX U OTPaBIICHUSX;

NpUHUMATh ydacTHe B OOCYXJIEHUU MpoOIemM
XUMHAYECKOM M D3KOJIOTMYECKOW HANPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO IO3MIMIO IO Mpolieme
U IIpeyu1aratb BO3MOXKHBIE ITYTH €€ PEIICHUS.

[Ipu pa3paboTke paboueld MporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHWU OBLIM YUYTEHBl BO3MOXXHOCTH MCIIOJIb30BaHMUS
AJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIIOMIUXCS Y4eOHO-METOJUYECKUMU MaTepuaiamMu (MyJIbTUMEIUIHBIC
IPOrpaMMbl, 3JEKTPOHHBIE YYEOHUKH M 33JJaUHHUKH, 3JIEKTPOHHbIE OMOJIMOTEKH, BUPTYaJbHbIE JaOOPATOPUM, UTPOBBIE POrPAMMBI,
KOJUIEKIMH IU(PPOBbIX 00pa30oBaTEeNIbHBIX PECYPCOB), HCIOJB3YEMbIMH [UIsi OOy4YeHHMs W BOCIMTAHUS Pa3IUYHBIX TPYyMI
M0JIb30BATENICH, MPEICTaBICHHBIMU B 3JEKTPOHHOM (IU(POBOM) BUJE M pEATM3YIOUIMMHU IUJAKTHYecKHe Bo3MokHOCTH WMKT,
coJiepiKaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00Opa30BaHUH.
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Oo0pa3oBaTesibHBIE PeCcypChl

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
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HUD®POBBIE OBPA3OBATEJIBHBIEPECYPCBI U PECYPCBI CETU UHTEPHET

MynbsTUMeUITHBIE 00pa30BaTEIBHBIC PECYPCHI.
http://www.chemnet.ru

lMazera «Xumus» u calT nis yaurens «f uay Ha ypok xumum» http://him.1september.ru.

Enunas xomtexmus L{OP: Tlpenmernas xomnexmmst « Xumusi» http://school-collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

OnexkTpoHHas OnbimoTeka ydeOHbIX MaTepUalIoB 10 XUuMUM Ha noptaine Chemnet.
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