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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YUETOM KOHICTIIUU MPENoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpamMa 1mo XuMmMuM [Ja€T NpeACTaBICHHE O IeNsiX, oOmed crpareruu OOy4deHHMs,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOIUXCA CPEACTBAMHM Y4eOHOro NpeaMeTa, YCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OIIPEJEISIET KOJINYECTBEHHbBIE
U KayeCTBEHHbIE XapPaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEeMYI0 I0CIIe0BaTeIbHOCTh
U3YyYEHHs] XUMHUM C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOKHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIbHOM
JESTEIbBHOCTH 00Yy4aroIIerocs o OCBOCHUIO y4eOHOIO COJIepIKaHus.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUs 00y4aroLEerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJE, O MyTIX
pelieHus T00albHBIX IPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenue xumunu:

CHOCOOCTBYET peaju3aliM BO3MOXHOCTeM M camopa3BUTHs U (opMHUpOBaHUs
KYJIbTYpbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKMU3HH, TaKk U B
npodeccuoHaIbHOMN 1 TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

CrocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMU 00ECHEeuMBAIOTCS CHEeUU(UKON comep)kaHus
y4eOHOTro TNpeaMeTa, KOTOPbIM SBISETCS NeNarorndecku aJanTHPOBAaHHBIM OTpakKEHUEM
0a30BOI HAyKN XMMUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aromyUMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOW XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
nonxona kK e€ mzydeHuro. CopepxaHue CKJIQAbIBACTCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHUYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 ANEKTPOITUTUIECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MNPOUCXOAUT C TPHUBJICUEHHEM 3HAHUM H3 paHee M3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENIbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. 3ajladya y4eOHOro IpeIMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHUU BEUIECTB M XUMUYECKUX PEaKIInii, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU HA YpOBHE OCHOBHOTO O0IEro oOpa3oBaHHs Ba)XHOE 3HAUCHUE
IPUOOPETH TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HAaNpaBJIeHHOCTh OOY4YEHMs Ha CHCTEMaTH4YeCKoe MpUOOIIEeHHEe OO0y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYAIOLIUMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JIEATEILHOCTH;

— GopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qHclie YMEHUH OOBSICHITH M OLICHWBATH SIBICHUS OKPYXKAIOIIEr0 MHUpA, HUCIONb3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH mpodieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aroMuXcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHM Ui BBIPAOOTKU DKOJOTHYECKH I€1ecOo00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKHX LEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpPaBICHHOCTH JlalbHEeNIIero o0yyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaisieT 136 yacos: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HM 4YeJIOBEKa. XUMHA B CUCTEeMEe HaykK. Tema u
BeulectBa. dusnueckue cBOWCTBa BeELIECTB. ArperarHoe cocrosiHue BewecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cmecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie u Cll0KHBIE BElIECTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (¢opmyna. BaleHTHOCT aTOMOB XHUMHUYECKHMX 3JEMEHTOB. 3aKoOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHHH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacchl U
quCcIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rol mo popmysiaMm XUMHUYECKUX COCTUHEHUH.

O®uznyeckue U XUMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HM3YUYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0jeHne GU3NUECKUX (IUIaBJIeHUEe BOCKA, TasiHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJIEICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U OIMCaHWE TPU3HAKOB IPOTEKAHUS XUMHUECKUMX peaklui (pasjoxeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWu, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (1), usydenme crocoOoB
paszieneHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U  ONHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHelinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B npupose, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aioTporHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peaklnu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TOmnMBO: yrosb MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Boxopon — »snemeHT u mpocroe BemiecTBO. HaxokneHue Bogopona B MPHUPOJAE,
¢du3nUeckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0b! otydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsie u
HEHACBHIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMHYeCKUE cBOWcTBa BOoAbl. OcHOBaHUA. Poib pacTBOpOB B IpHUpOJE U B KU3HHU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUE NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kuciot. Psan akruBaoctu metauioB H. H. bekerosa. Ilomyuenue kucior.

Conu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydenne
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpE/eNICHUEe COACp)KaHUs KUCIOPO/Ia B BO3/yXe, MOJyueHue, coOupanue,
pacrno3HaBaHHE M HM3y4YEHUE CBOWMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIMCAHWE WX CBOKCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
W3y4eHUEe CBOMCTB Bojoponaa (TopeHue), B3aumozeiicTBue Boaopoaa ¢ oxcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOJACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMH (HATpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOIIO/ICHUE M3MEHEHUS OKPAaCKH WHIMKATOPOB B PAaCTBOPaxX KHUCIOT W IIENOYEH, H3yuyeHHue
B3aumojeiictBuss okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuMil HEUTpaIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelune
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALIUK XUMHUYECKUX »dieMeHToB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMETbHBIE METAILIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepmoanueckass cucrema xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkonepuognas u miuuHHONepuoAHas ¢opmbl [lepuogndeckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX suaep. M3ortomsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAIITMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas u HENOJISIpHAsL) CBS3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJOYEH, IIPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLIuU Pa3JIoKEHNs, COETUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexXnpeaMeTHBIX CBA3EH IPU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHI,
ABJISIOIMXCSI CHCTEMHBIMHU U1l OT/AETIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHbBIC IOHSTHSA: HAYYHBIH (aKT, THIIOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIMJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUECKUH 3apsisi, BELIECTBO, TENO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadms: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMU4YeckKux diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalaMs, KaJIbLUS W HUX COEAUHEHUH B COOTBETCTBUHU C
MOJIO’KEHHEM 3JieMeHTOB B [lepronyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX PEakuil MO pa3luYHbIM MpHU3HaKaM (10 YHUCITy U COCTaBYy
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HM3MEHEHHMIO CTEleHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTauu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o cxopoctu xumuueckoi peakiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHYeCKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuze. lloHsatne o XumuueckoM paBHOBecHU. DakKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON MUCCOLMALNU. DIEKTPOIUTHl U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3IMYHBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanuy. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu moHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBoWCTBa KHUCIOT, OCHOBAHHMI M COJIE B CBETE
MpEJICTaBICHU 00 SJIEKTPOIMTUYECKON aucconumanuu. KadecTBeHHbIE peakIMud Ha HOHBI.
[TonsTHE O THAPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON pEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(GakTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECcCa JAUCCOLUALNU
KHUCIIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIONb30BaHHE BUIEO MAaTepuasoB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, HWUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN (FOpeHHE, peaklUU pa3IokKEHHUs, COCIUHEHMS),
pacro3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTAIbHBIX 33/1a4.

HeMmeTasibl M UX coeIUHEHUS

OO0mass xapakTepucTUka rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHue M (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XYMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaUlaMu,
miesnoyamu).  XusopoBoaopod. ComsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre xJiopa U XJIOpOBOAOPO/a HAa OPraHK3M YeoBeKa. BaxkHelme Xaopuast
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(obmue kak MpeACcTaBUTENS Kiacca KHUCIOT M croenuduueckue). XUMHUYECKHUE peakluH,
JeXallie B OCHOBE IPOMBIIUIEHHOIO croco0a MoJay4deHUs cepHod Kuciaothl. IIpumeHnenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdar-uoH. HaxoxaeHnue
ceppl M €€ COECIMHEHUH B MpHUpoAe. XHMMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH cpezpl
COEIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALCHUS.

OO0mass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCICHUS. A30T, paclpoCTpaHeHHEe B Tpupoje, Quudeckue u
XuMHYeckne cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue U XMMHYECKue
CBOICTBa, Mony4yeHue u npuMeHeHne. Coau aMMOHMS, UX (PU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peaklysi Ha MOHbl aMMOHMS. A30THas KUCIOTa, €€ MOJIy4YEHUE,
duznueckue W XUMHYECKHE CBOMCcTBa (0OIIMe Kak TpEICTaBUTENs Kjacca KHUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHHEPAJIbHBIX
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ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop, amIoTpornHble MOAU(DUKAIUH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictra. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMUYECKHE CBOMCTBA, IeHCTBHE HA JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AIILHOTO TOTEIUICHHUS KJIMMAaTra, MapHUKOBBIM 3QQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, IOJy4YeHHE U IpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcnonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIJiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalEeTUJIEeH, 3TaHOJ, IJIMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(6eH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKN BaXKHBIX BEIIESCTBAX:
KUpax, OesKkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepualbHOE €JUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKUE CBONCTBA, IOJIyY€HHE M IpPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEeBOM kuciote. CUIIMKAThI, UX UCIIOJIb30BAaHUE B OBITY, B IPOMBIIIEHHOCTU. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaT€PHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHON KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOPUIOB (TaJIOI€HU[IOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaOMIOfeHUEe Tpolecca OOYIJMBaHUS — caxapa IOox  JeicTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOM cepHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH W HaOIloJieHue NpHU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUHN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX y1OOpEeHHUH,
NoJydeHue, coOupaHue, paclo3HaBaHWE M U3yYCHHE CBOWCTB aMMHakKa, IpOBEAECHUE
KaueCTBEHHBIX peakUUid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYE€HHE MOJENEeH KPUCTAIMUECKUX PEIIETOK aiMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAacTBOPEHHBIX BELIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacro3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMii Ha kapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHME C MPOJyKLHUeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUEe SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimmue
HEMETAJUIbl U UX COCTUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckoit cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTramnuyeckas CBsi3b M METAUIMYECKash KpHUCTaIMYecKas
pemérka. DJIEKTPOXUMUYECKUN PsAJl HaNpsDKEHUM MeTauioB. PU3MYECKHME W XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crocoObl MOMy4YeHHs] MeTaUIOB. [[OHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: onokeHue B [lepuoauueckoi cucteMe XMMUYECKUX 3JeMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXEHUE B mpupoje. Puznueckrue U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAIBI MarHWil M Kajlblui: TmosnokeHue B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeiune coennHeHus
KanbIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPaHEHHUS.

AnmtoMunuii: nonoxxkenue B Ilepuoamyeckoir cucteMe Xumudeckux sjemeHToB 1. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyueckne U XMMHUYECKUE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe xumuuyeckux osnementoB /[l .
MenneneeBa, CTpoeHHUE aToMa, HaxOXAeHUE B mpupojae. Pu3nueckue 1 XuMUYECKHUEe CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xemesa (III), ux cocras, cBolicTBa U
MOJTy4YCHHE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, HUX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, Kajblvs, alFOMUHUS, ITMHKa, xene3a (II) u xenesa
(I1I), meau (II), HaOmroieHNE U OMMCAHME MPOLIECCOB OKpPALIMBAaHUS IUIAMEHW MOHAMH HaTpus,
Kalmusl U Kaiblysg (BO3MOXHO HCIIOJNIb30BaHHE BUAEOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCIUHCHHS)).

XuMus M OKpyxamouas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPAaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH cpefpl (TpeebHas JOMyCTUMas KOHIICHTPaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAIBI).

Mescnpeomemnuwie céasu

Peanuzanusi MeXnpeAMETHBIX CBS3€H NMPU U3YYEHUH XMUMHUHU B 9 Kjlacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

10



OO0mme ecTecTBEHHO-HAYYHbIC MOHITHS: Hay4dHbIH (akT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIacCUpUKaLHs, IEPUOANYHOCTD, HaOJII0ICHUE, JKCIIEPUMEHT,
MOJICIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, MAPHUKOBBIN 3(p(eKT, TEXHONIOTHS, MaTepHaIbl.

®usuka: MaTepus, aTroM, O3JCKTPOH, HPOTOH, HEHTPOH, HWOH, HYKIHJ, H30TOIIBI,
PaAMOaKTHBHOCTh, MOJICKYJA, JJICKTPUUCCKUN  3apsil, MPOBOJHHMKH, IIOJYIPOBOJHUKH,
JMJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSIHHE BEIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
CIIUHULIBI H3MEPEHUsI, KOCMUYECKOE POCTPAHCTBO, TIAHEThI, 3BE31b1, ColHIIe.

Buonorus: ¢orocuHTe3, ApIxaHue, Ouocdepa, KOCHCTEMa, MHHEpalbHBIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armocepa, ruapocepa, MHUHEpasbl, TOPHBIE TOPOABI, MOJE3HBIE
VICKOITaeMBbI€, TOILUIUBO, BOJTHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XMMHUU B €IUHCTBE YU€OHOI M BOCIIMTATENIbHON JESITEIHLHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yUYaOIIUXCSL.

JInuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMH M pACIIMpPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYeCKOro BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUUECKOMY U HAyYHOMY
HACJIEUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKH B >KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITUIX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2)rpa’aaHCKOro BOCIIUTAHMS:

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHOUCCIIEI0BATEIbCKOM, TBOPYECKOM M JAPYrMX BHJAAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH MPU BBIIOIHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIMOHMMAHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOHM y4eOHOIl IeATelbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHHME M TOCTYNKH CBOMX TOBapHIlEld C MO3ULMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3)11eHHOCTH HAYYHOI'O TIO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKIMH,
COOTBETCTBYIOILIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa ¢ MPUPOJHON Cpeoi, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJyYEeHHE HOBBIX 3HAHUHI IO XHMMH,
HeoOXoauMble Uil OOBSCHEHUS HaOJI0IaeMbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, JOCTYMHBIMH TEXHHYECKUMHU CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO W TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHIIEM;

4)popMupOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIi 00pa3 >KW3HM, OCO3HAHUE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojsi, HApKOTHKOB, KYpPEeHHs), HEOOXOIMMOCTH COOJIIOJCHUS
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nmpaBuj 0€30TMaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEalbHOU
JKU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTHIESCKOMY M3YUCHHUIO MPOPECCHI M TPyAa Pa3InIHOI0 POJia, YBAXKCHHE K
TPYAy H pe3yibTaTaM TPYJIOBOM JEATEIHHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON NpOo(heCCHOHATBHONW JIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJJaITUPOBATHLCS B IPOPECCHOHATIBHON CPE/IE;

6)3K0J1I0rM4eCKOr0 BOCTIUTAHUS

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JI0POBOr0 M 0€30IacHOro oOpasa >KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY M IICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TIPAaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyaLUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIIOJEH;

CHOCOOHOCTH TPUMEHSTh 3HAHHS, MOJy4aeMbIe TPU U3YUYCHUH XUMHH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTeld WX PEIICHUS
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOI'0 MBIINIJICHHA, YMCHHA PYKOBOACTBOBATLCA M B
MI03HABATEJIbHOM, KOMMYHHUKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MOHATHUS (3aKOH, TECOPHS, MPUHIUI, TUNoTe3a, (HaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
peaMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX IPEIMETOB (POPMHUPOBATH MIPEICTABICHHE O
[EJIOCTHOM HAY4YHOH KapTHHE MHpa, U YHUBEpCAIbHbIC ydeOHBbIC JEHCTBUS (TTO3HABATEIbHEIC,
KOMMYHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUA HCIIOJb30BATh HpI/IéMBI JIOTUYCCKOro MBIINUJICHUSA TIPpU OCBOCHHUH 3HaHWUH:
pacKpbIBaTh  CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONH30BATh TOHSATHS IS OOBSCHEHUS
OTIIENbHBIX (PAKTOB W SIBIEHUH, BBIOMpATh OCHOBAaHUSA U KPUTEPUM Ul KiAcCU(PUKALUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YYEHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHUS;

YMCHUEC HNPUMCHATHL B IPOLUCCCC MO3HAHUSA TMOHATHA (Hpe)]MeTHBIe u MeTaHpeI[MeTHI)Ie),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIETH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYecKass (GOopMylia M YpaBHEHHE XHMHUYECKONH pEaKkIuh — TP PEHICHHH Y4eOHO-
IIO3HABATCIIbHBIX 3aaad, C y'-IéTOM ITUX MOACJIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH nu
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKU H3Yy4YaCMbIX 06T)eKTOB — XUMHUYCCKUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUUUHHO-CIICACTBEHHBIC CBS3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1eCTBHUS:

13



YMEHHUE HWCIOJIbh30BaTh MMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUIA;

npuoOpeTeHre OmbiTa 10 TUIAHUPOBAHHWIO, OPTaHM3alld U TPOBEICHUIO YYCHUYCCKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M TPOIIecca, CAMOCTOSITEIIbHO MTPOTHO3UPOBATh €T0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIaHHOM paboTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COAEp)KaHUs, CIPaBOYHBIE 1OCOOMs, pecypchl VIHTepHeTa), KPUTUYECKH
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIsl BBITOJHEHHS YUE€OHBIX U MO3HABATEIbHBIX 3a/1a4
OTIpEeNeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIL30BAHHS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALMK U WUTIOCTPHPOBATH pEIIaeMble 3314l HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduku U IX KOMOUHALIUSMUY;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIEeIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TI0 CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYIHUPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIHLHO BBIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTH MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEITEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 pPe3yJbTaTOB BBIOJHEHUS XMMHUYECKOTIO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElIeHHHM BO3HHUKAIOIUX MpoOjeM Ha OCHOBE yuéra
OOIIMX HWHTEPECOB U COrJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JCHCTBHM, ONpe/eNieHHe KPUTEPHUEB TI0 OI[EHKEe KadecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

Pery1siTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBHA:

YMEHHUE CaAMOCTOSITENIbHO ONPEAENATh eI AeSITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JESTEIBHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aIrOpUTM JIEHCTBHNA NpuU
BBINOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTaX —
BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3ysIbTara 3asBJICHHOW IIENH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPe/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpaMMol, BBIIENSAIOT: OCBOCHHBIC
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oOydaromuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWcTBUM, creuuduyeckue s

HpGI[MeTHOI\/'I obnactu ((XI/IMI/ISI)), BUbI ACATCIIBHOCTU II0 IMOJIYYCHHIO HOBOTO 3HAHHA, €TO

UHTEpIpETaLNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAas Macca, MaccoBass MO XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIysl, Kiaccudukanus
peakuuii: peakluy COEIMHEHUS, PEaKLIUU Pa3JI0KEHHs], peaKIIMK 3aMEIICHUs], peaKklun
00MEHa, 9K30- ¥ SHJIO0TEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOMTal b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAasl M HEIOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUsS (OpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEAEATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTEIECHb
OKHUCIJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OINpe/ieIEHHOMY KJIacCy COEIMHEHMH 10 QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIGHTHAsl U MOHHAs) B HEOPraHMUECKUX COECTMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATH
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOrazipo;

ONMCHIBaTh M XapakTepu3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble u OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «llepuoauueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripesielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKUE BELeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUHM BEIIECTB, MO TEIJIOBOMY
shdexty);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX ITPEBPALLICHUN B Pa3JIMYHbIX YCIOBUSIX;
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BBIYHCIIITH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA Mo (hopMyIie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

IIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMATH3AIHIO0, KIAaCCU()UKALMIO, BBISBICHHE MPUYHMHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HaHWs  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CleoBaTh IMpaBWJIaM IIOJb30BaHUS XUMHUYECKOW TMOCYI0il U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TIOTYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB C ONpPEAEIEHHON MacCOBOM J10J1€i paCTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATh
U MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAIICNH, METHIIOPAHXK U JPyTHE).

K konmy oOydeHust B 9 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CII0KHOE BELECTBO, BAJICHTHOCTb,
AJEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHCICHUS, XMMHUYECKas PEeaKIus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiyuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pPEaKIU HOHHOrO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMbIE pEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE€ ¥ BOCCTAaHOBJICHHE, AJIOTPONHs, aM(pOTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pelETKa, KOpPPO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUuu, MpeNeibHO JOMyCTUMAas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUU BELLECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJMKY JJISI COCTaBIeHHMS (OpMya BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJEHTHOCTh U CTENEHb OKUCICHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IMPHUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEIAMHEHUAX, 3aps] HOHA II0 XUMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIca [lepuoguyeckoro 3akona Jl. M. Menneneesa U 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OIMUCHIBATh U XapakTepu3oBaTh TabianuHyo dGopmy [leproauueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynmna (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W Oonblve MEPUOABI,
COOTHOCHTHb 0003HAu€HMs, KOTOpblE HUMEIOTCd B IepHoAMYEecKod Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIE€MEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIIOSM),
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OOBSICHATH O0OILIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B IIpeesIax MajblX IEPUOAOB U TIIABHBIX IMOArPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBATh) OOLIME U cHeuuduyeckre XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPAaBHEHUS DJICKTPOIMTHYECKOM ITUCCOLMALMU KUCIIOT, HIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALEHHBIE YPABHEHUS PEaKLM HOHHOIO OOMEHA, YpaBHEHUS pEaKLMi,
IIOATBEPKJAIOIINUX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKIY BeLleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCa 3THX PeakLui;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOI'0 3JIEMEHTa 10 (hopMyJsie COeTMHEHHs, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUU;

coOuoiaTh MpaBWja I0JIb30BaHUS XMMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opynoBaHMEM, a TAaK)Ke IpaBHia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSMH 10 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJIY4YEHUIO
U cOOMpaHUIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, IMOATBEPKAAIOIINE KAYeCTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMHI-, MOAMI-, KapOoHatr-, docdar-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHMSI M MOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON JESITEIBHOCTH — AHAJINW3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTU3allui0, BBIABIECHWE MPUYUHHO-CIIEACTBEHHBIX
CBA3€H — Ul U3Y4YECHMS CBOMCTB BCILECTB U XUMUYECKUX PEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWS — HaAOIIOAEHHE, U3MEpEeHue, MOJCIUPOBAHHE,
HKCIEPUMEHT (peaibHbIN U MBICTICHHBII).
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TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

N KoanyecTBOouacoB JIeKTPOHHbIE
; HaumeHoBaHuepasaejioB U (undposbie)
n/ Bcer  Konrpoabnbiepabor  IIpakTudeckuepador
TEeMIIPOrpaMMBbI o0pa3oBaTejibHbIEpeCyp
I 0 bl bl Bl
Paznen 1.IlepBoHavyaibHbIeXUMHYECKUETIOHSITHS
Xumus — BakHasi 00J1aCTh bubnunoreka LIOK
1.1 €CTECTBO3HAHUS U IPAKTUYECKOMN 5 2 https://m.edsoo.ru/7f4183
JeATEeIIbHOCTH YCJIOBEKA Tc
bubnunoreka LIOK
1.2 BemecTBa 1 XuMuieckuepeakiuu 15 1 https://m.edsoo.ru/7f4183
Tc
Hroronopasaeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
bu6nunorexa LIOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/7f4183
Ic
but6mmoreka [IOK
2.2 Bonopoa.Ilonsitue o kucnorax u consax 8 1 https://m.edsoo.ru/7f4183
Tc
but6mmoreka [IOK
2.3 Boga. PactBopsl. [lonsiTue 06 ocHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f4183
e
24 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOCIUHE 11 1 | bubmmoreka [JOK
HHM https://m.edsoo.ru/7f4183
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroronopazneny 30

Pa3nen 3.1lepuoanueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHueaToMoOB.
XuMnueckasacBsidb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIMU

[Tepuonuueckuii 3akon u Ileprnonnueckas bu6nmmoreka [IOK
3.1 cUCTEeMa XUMMHUYEeCKUX 3eMeHToB . 1. 7 https://m.edsoo.ru/7f4183
MenpneneeBa. CTpoeHneaToma Tc

Xumuueckast cBsa3b. OKHUCIUTENBHO bubmmorexa [OK
3.2 ’ 8 1 https://m.edsoo.ru/7f4183

BOCCTAHOBUTEJIBLHBIE PEAKITUU e

bubnunoreka LIOK
Hroronopaszaeny 15 https://m.edsoo.ru/7f4183
Tc

bubmmoteka IIOK
PesepBHOEBpems 3 https://m.edsoo.ru/7f4183
Ic

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08 4 >
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

N KosnuecTBouyacon JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJOB U (undposbie)
o/ Bcer  KoHTposbHBbIEPa00 IMpakTnyecknepado
TEMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 ThI ThI
Chl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIUN
[ToBTOpEeHME U yriayOJIeHHE 3HAHUN bubmmoreia LIOK
1.1 P yry 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca 36
OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXpea Bubmiorexa LIOK
1.2 N P P 4 https://m.edsoo.ru/7f41a6
KITHiA
36
DAEKTPOIUTUYECKAS AUCCOIUAITHS Bubmiorexa LIOK
13 P ATCCOTHIATIT. 8 1 1 https://m.edsoo.ru/7f41a6
XUMUYECKHE peakllii B pacTBOPax 36
Hroronopazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHS
OO0mmas XxapakTepuCTHKa XUMUISCKUX bubmmorexa LIOK
2.1 B P P 4 1 https://m.edsoo.ru/7f41a6
anemeHTOB VIIA-rpymmsl. ['anoreHst 36
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX bubnuotexa [JOK
2.2 anemeHnToB VIA-rpynmnsl. Cepa u 6 https://m.edsoo.ru/7f41a6
eécoeTMHEHUS 36
OO1m1ast xapakTepUCTHKA XUMUYECKHX bubnuorexa [IOK
2.3 anemeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01mas xapakTepuCTHKa XUMUIECKUX

bubmuoreka [JOK

2.4 sneMeHToB [VA-rpynmnsl. Yriaepon u 8 https://m.edsoo.ru/7f41a6
KPEMHHH B UX COCTMHCHHS 36
Uroronopazneny 25
Paznen 3.MeTajliibl U MX COeIMHEHMSI
bu6mmoreka [{OK
3.1 OO61HecBOCTBAMETAJLIOB 4 https://m.edsoo.ru/7f41a6
36
bubmuoreka [JOK
3.2 Baxueiinme MeTaibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Uroronopazneny 20
Pa3znen 4. Xumus u okpyxaromasi cpeaa
bu6mmoreka [IOK
4.1 BemecTBa 1 MaTtepuasl B )KU3HU YeJIOBEKa 3 https://m.edsoo.ru/7f41a6
36
Uroronopazneny 3
bu6mmoreka [IOK
PesepBHOEBpEMS 3 https://m.edsoo.ru/7f41a6
36
OBHIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INOYPOYHOE IIJTAHUPOBAHUE
8 KVIACC

Ne KounyecTBouyacon
Temaypoxa Bee  KoHTpobHbie Mpakruseckue Haram3yd = DjeKTpOHHbIeHU(POBbIEOOPA30BAT
n/ eHus eJIbHbIepecypchl
u ro padoThI padoThI
[Ipenmer xumun. Pons xumuu
1 B JKH3HU 4elloBeKa. Tena u 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d210c
BEIIIECTBA
) IlonsTre 0 MeTOaX IMO3HAHUS | bubnnoreka IIOK
B XUMHUH https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padbota Ne 1
«ITpaBuia paboTsI B
3 na6popaTopfm U IPUEMBI 1 bubnuorexa LOK
https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEM
4 YucThle BemecTBa U CMECH. 1 bu6mmoreka [IOK
Cnioco0wI pasfieneHus: cmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha | bubnmoreka [JOK
IpUMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
MOBapEHHOM coMn)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE DJIEMEHTHI. 1 but6mmoreka [IOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

3HaKu (CUMBOJIBI)
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

8 [IpocTsie 1 crnoXKHBIEBEIIECTBA bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6¢
9 ATtomHO- bu6nmoreka [IOK
MOJICKYJIIPHOCYUCHHE https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
10 Z)Z?;?;é.XHMquCKaﬂ bu6nmoreka [IOK
https://m.edsoo.ru/ff0d2eae
BajeHTHOCTHaTOMOBXUMHUYECK
HX3JICMEHTOB
OTHOCHUTEIbHAS ATOMHAs
11 Macca. OTHOCHTEIbHAS bubamorexa LOK
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
2 MaccoBas 10511 XMMHYECKOTO bu6mmoteka [IOK
DJIEMEHTA B COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnmuectBo BemecTtBa. Moib. bu6nuoreka [IOK
Mousspnas macca https://m.edsoo.ru/ff0d5230
duznyecknue 1 XUMHYECKHe
14 sIBIICHUS. XHUMHUYECKas Bubmmorexa LOK
https://m.edsoo.ru/ff0d37fa
peaxius
[Ipu3Haky 1 yCcIIOBUS
15 n}foreKaHpm )}(’I/IMI/I‘—IGCKI/IX brbmmorexa LOK
N https://m.edsoo.ru/ff0d3al6
peaxiuit
3aKOH COXpaHCHHS MacChl
16 BEIIIECTB. )lzI/IMquCKHe bubmorexa [OK
https://m.edsoo.ru/ff0d3b88
YpaBHEHUS
17 Brrunciaenus konuuecTsa, Bbubnuoteka LIOK
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Macchl BELECTBA 110
YpaBHEHUSAM XUMUYECKHX
peakui

https://m.edsoo.ru/ff0d5708

Knaccudukamnuss XuMHIeCKUX
peakiuil (coeTuHeHus,

bu6nuoreka [IOK

18 pa3iioKeHUs1, 3aMEeILECHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIII-
19 SHILMKJIOIEIUCT. O60gl?leﬂne brbmmorexa LOK
. https://m.edsoo.ru/ff0d40c4
Y CUCTEMaTHU3aIUsI3HAHUM
KoHntponbnas padora Nel mo
20 TeMe l?(Bemechcl)sa u bubmmorexa LOK
https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKIIHI
Bo3ayx — cMech ra3os.
)1 CocraB Bo3ayxa. Kucinopox — bubnmnoreka [JOK
3JIEMEHT U IIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d448e
O30H
dusnuecKkue 1 XUMHUECKUE
2 CBOICTBa KHCIIOpOaa (peaKiuu bubnmnoreka [JOK
OKHCJICHUS, TOPEHHUE). https://m.edsoo.ru/ff0d4614
[MonsTHEOOOKCHIAX
CrniocoOblI noydeHus
3 KHCITIOpO/ia B JTA0OpaTOPUU U bubnmoreka [JOK
IIPOMBIILIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenunexkuciaopoaa
Tenosou C)ji)(l)eKT Butmorexa LIOK
24 XUMHYECKON peaKkiluu,

MOHATHUEC O TCPMOXUMHUYCCKOM

https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

YpaBHEHUH, IK30- U
SHIOTEPMHUECKUX PEaAKIIHIX

TormmBo (HedTh, yroip u
MeTaH). 3arpsiI3HEHUE BO3/1yXa,

bu6nuoreka [IOK

25 CHOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHUS
[TpakTiueckas pabota Ne 3 o
26 teme «llonyuenue u bubnmnorexka HOK
coOMpaHue KUCIOPOoa, https://m.edsoo.ru/ff0d4ae2
M3yYEHHUE €r0 CBOMCTB»
Bonopon — anemeHr u
27 HpOHCfOGﬂBeIHeCTBO. Bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpuponae
Ou3nyecKue 1 XUMUIECKHE
28 CBOMCTBa BOJOPOJA. bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
IIpumenenuneBonopoaa
bu6mmoteka [IOK
29 | Honsmiie o KACIOTAX ¥ COMAX https://m.edsoo.ru/ff0d50d2
30 Croco0bI oTy4eHust bubmuotexa [JOK
BOJIOpOia B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 4 o
31 teMe «llonydenue u bubmmoreka [JOK
coOupaHue BOJOPO/Ia, https://m.edsoo.ru/ff0d4{42
W3Y4YEHUE €TI0 CBOMCTBY»
3 MomnsipHblii 00BEM ra30B. bubmumoreka [JOK
3akoH ABorazipo https://m.edsoo.ru/ff0d542¢
13 Boraucienns 00bEMa, bu6mmoreka [IOK

KOJIMYECTBA BCIICCTBA ra3a 110

https://m.edsoo.ru/ff0d55a0

25



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

€r0 U3BECTHOMY KOJINYECTBY
BElIECTBA UK 00BbEMY

Beruucnenus 006EMOB ra3oB
10 YPAaBHEHHUIO PEAKIIUU HA

bubnuoreka LIOK

34 OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHU ra30B
35 Ddu3znyecKrue U XUMHUYECKHUE bubmuorexa [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsarue bubmuorexa [JOK
00 MHIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.
Hacpimennsie u
37 HeHaCI;HleHHBIe PacTBOPBI. bubamorexa LOK
https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BellleCTBa B
pacTBope
[IpakTuueckas padbora Ne 5 o
TeMe «HpI/IFOTOBJ'IeHI/I“e ) BuGmorexa LIOK
38 paCTBOp(iB ¢ OH?eHeHeHHOH https://m.edsoo.ru/ff0d5eba
MacCOBOM JoJiei
PacTBOPEHHOTO BEIIECTBA
KonTponsras padora Ne2 mmo
39 TeMe r<)<KI/ICJ10p1;)1. Bonopon. bubmorexa [OK
https://m.edsoo.ru/ff0d6342
Bonaa»
OKCHIBI: COCTaB,
40 Knacci(bHKauHﬂ bubnuorexa OK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
41 [Tonyuyenue u xummudeckue bubmuoteka [JOK

CBOMCTBA KHCIIOTHBIX,

https://m.edsoo.ru/ff0d664e
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OCHOBHBIX U aM(OTEPHBIX
OKCHJI0B

OcHOBaHUS: COCTAB,

bu6nuoreka [IOK

42 KIaccuduKarus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa

43 [TonydyeHnue u XuMHYECKHE bubmuorexa [JOK
CBOICTBa OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnorsl: cocraB

44 KJaccuukanms ’ bubamorexa LOK

’ https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [Tonyuenue n xummudeckue bubnmnorexka HOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIATypa, CII0COObI bubnmnorexka HOK
MOJIyYEHUs, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTRBA
[TpakTuueckast pabota No 6.

Pemrenne skcniepruMeHTAIBHBIX
47 3a7a4 110 TEME «IE)CHOBHBIG bubmorexa OK
https://m.edsoo.ru/00ad9b7c
KJIACCBhI HEOPTAHUIECKUX
COECTUHEHUI
I'eneTnyeckas cBsI3b MEX

48 KJaccaMu HeOpFaHI/I‘-IeCKI/IHXy bubmmorexa LOK
- https://m.edsoo.ru/00ad9a50

49 O06o0meHue u bubmuorexa [JOK
CHCTeMaTH3alUsI3HaHUH https://m.edsoo.ru/00ad9cb2

50 Kontponbnas padora Ne3 mo bubmuorexa [JOK

TeMe "OCHOBHEIE KJIaCCEI

https://m.edsoo.ru/00ad9ela
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HEOPraHUYECKUX COCAUHEHUI"

IlepBbie MONBITKU
KJIACCU(PUKAIIUU XUMUYIECKUX

bu6nuoreka [IOK

> anemMeHToB. [loHsTHE O https://m.edsoo.ru/00ad9fta
TPYIIIaX CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aKOH U
57 [Tepnoguueckas cucrema bu6nuoreka [IOK
XUMUYecKux anemeHTos Jl. . https://m.edsoo.ru/00ada52c
MemneneeBa
53 [lepuonsl, rpynmnsl, bubnmnoreka [HOK
MOATPYIIIbI https://m.edsoo.ru/00adas52c
54 Crpoenue atomoB. CoctaB bubnuotexa [HOK
aTOMHBIX sifiep. M3oTorbl https://m.edsoo.ru/00ada342
CtpoeHue IIeKTPOHHBIX
55 000J109€K aTOMOB AJIEMEHTOB bubmuotexa [JOK
[lepuoauueckoii cuctemst /. https://m.edsoo.ru/00ada6bc
. MenneneeBa
XapaxkTepucTuka
« zir:;ZEi();oBaneMeHTa 10 €ro BuGmorexa LIOK
. https://m.edsoo.ru/00ada824
Ilepnonnueckoii cucreme /1.
N. MenneneeBa
3nauenue [lepuoanueckoro
3aKOHA JIJIS Pa3BUTHS HAYKU U
57 HpaKTI/IIl(II/I. )_:[L) n. MeH)IeJ};:eB bubmorexa [OK
L https://m.edsoo.ru/00ada96e
— Y4YEHBIH, Iearor u
TpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTD bubmuoreka [JOK
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ATOMOB XUMHYECKHUX
anemeHToB/ Beepoccuiickast
poBepoyHas paborta

https://m.edsoo.ru/00adaab8

59 HonHasxuMHu4ecKascBs3b 1 bubmmorexa LOK
https://m.edsoo.ru/00adac34
60 KoBanenTHasmonsipHassxumMuye | bubmuorexa [JOK
CKasCBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHasiHENONs I pHASX UM | bubnmnoreka [HOK
HYECKASICBI3h https://m.edsoo.ru/00adaab9
62 CTeneHbOKHCIICHHS 1 brbmmorexa LOK
https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO- | bubmuorexa [JOK
BOCCTaHOBUTEJIbHBICPEAKIIUU https://m.edsoo.ru/00adb076
64 Oxkucnurenu u | bubmuotexa [JOK
BOCCTaHOBUTEIIHN https://m.edsoo.ru/00adb076
KonTponbHas padora Ne4 1o
65 TeMe lzCTpoerIe aToma. 1 bubnuorexa LOK
https://m.edsoo.ru/00adb486
XUMHUYECKASICBA3bY
66 PesepBHblit ypok. O6001eHne | bubmuoreka [JOK
W CUCTEMATH3AlNS 3HAHUHA https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE | bubmmoreka [JOK
U CHCTeMaTHh3allys 3HaHUN https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O60011eHNE 1 bubmuoreka [JOK
M CUCTEMATH3AlNS 3HAHUHN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC

Ne KounuecrBouyacos
Be Haramzy = DieKTpoHHbIeHU(PPOBHIEOOPA30
n Temaypoka KonrTpoabubl  IIpakTunueck
er YyeHHu sl BaTeJIbHbIEpecypchl
/ epadoThI nepadoThI
n
[Tepuoanueckuii 3akoH. [lepuoanueckas
P P bubmuorexa [JOK
cUCTeMa XUMHU4ecKux snnemeHToB /1. 1. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
P N 1 bubmuorexa [JOK
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
pERRCTP https://m_edsoo.ru/00adb6b6
MEePHUOIOB
Knaccudukarmus 1 HoMeHKIaTypa | bubmuotexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunapl xumMuueckoil CBS3U U THIIBI | bu6nuoreka [IOK
KPUCTATTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yriyOaeHue 3HaHui 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanmsi XaMUYeCKUX peaKiinii 1 bubnuoteka [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM
- P 1 Bu6miorexa [TOK
eakruu. [loHSITHE O TOMOTCHHBIX U
P https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
p Bbubnuoteka LIOK
@DaKTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'0 paBHOBCCHUS

XUMUYECKHE CBOWCTBA, MOTyYEHUE,

OKHCIUTEIBHO- bu6nmoreka [IOK
9
BOCCTaHOBUTEJIbHBIEPEAKIINH https://m.edsoo.ru/00adcade
T "
10 | nmcconmansm, Camsase n cnatue BuGnorera LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HounrsleypaBHeHUsIpeakIIui bubmorexa OK
P peartt https://m.edsoo.ru/00add448
X o
12 OCI/IIII\:;:SI:;IH: z:gf: :IBZK(I:/ITC;IBZTGEHIZ 00 bubmorexa OK
JIpedt https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON JTUCCOITUAITTT
X N N
o | T ot ke
PCACTABICHIM 0L STCKTIPO eero https://m.eds00.ru/00add8b2
U CCOLMAIAN
14 [ToasTHE O THAPOIH JIeH bubmmorexa LOK
OIUITHE O THAPOIHMSECOIe https://m.eds00.ru/00add9d4
bu6mmoreka [IOK
15 00600 I
ODHICHHE I CHOTEMATHS IS HATHIH https://m.edsoo.ru/00addd 12
16 [TpakTnyeckas padora Ne 1. «Perienue bubmuoreka [JOK
SKCIIEPUMEHTAIIBHBIX 3a7au» https://m.edsoo.ru/00addbfa
K oora Ne2
17 | COnexrpommmseexas maccomamms BuGinorera LIOK
p A 1A https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKITNH B PACTBOPAX)
0o .
18 | Xmmecins cooficrsa na mprmiepe BuGmorera LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, but6mmoreka [IOK

https://m.edsoo.ru/00ade104
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IIPUMEHEHHUE

[TpakTuueckas padota Ne 2 o Teme

20 «ITonyyeHue CoasTHOM KUCIIO Brbmmorexa LIOK
JIYYCHHE COJISTHOM KUCIIOTHI,
i . N https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Breraucienus no ypaBHEHUSIM
)1 . . yp - bu6nmoreka [IOK
XUMUYECKHUX PEaKIIUi, €CITH OJIUH U3
peart A https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE
» OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnnoreka HOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AunmoTponHbie MOAU(GUKAIIUHA CEPHI.
23 Haxo : eHue ce qoeé coe ep Vi bubnuorexa LOK
XO0KJICHH bl U JIMHCHHUH B
p . https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKUECBOUCTBACEPHI
CepoBoaopoi, cTpoeHue, Gpu3ndeckue u bubmmorexa [JOK
24 .
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
)5 o A P P . bubmmorexa [JOK
W3UYECKUE U XMMUUYECKUE CBOMCTRBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE ITPOMBITIIJICHHOTO CII0co0a
26 P . bubmmorexa [JOK
MOJTYyYEHHS] CEPHON KUCIIOTHI.
ya p . https://m.edsoo.ru/00adec8a
XUMHUECKOE3arps3HEHUEOKPYKAIOIIEHC
peabICOEAMHEHUSMUCEPHI
7 Brrunciaenue MaccoBoii 10JIM BBIXOAa but6mmoreka [IOK
IPOAYKTa PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa JIEMEHTOB V A-
hg | TPYHIEBL A30T, pacpocTpaHeHue B bu6muoreka [JOK

npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero GU3nIecKue 1 XUMHYECKHIE

bu6nuoreka [IOK

29 CBOICTBA, MTOJIyYCHHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTudeckas padora Ne 3 mo Teme

30 «HPOJIyquHe athHaKa, M3y4YEHUE ero bubmmorexa LOK

N https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciorta, e€ Gu3ndecKkue u bubmuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH

. 31;424(;);6111; ; .KaquTBe MUHEPAITBHBIX BuGmorexa LIOK

. https://m.edsoo.ru/00adf518
XUMHYeCcKOe3arps3HEHUEOKPYKAIOIIeHc
pEnbICOSIMHEHUSIMHA30Ta
®ocdhop. Oxcup dhochopa (V) u
33 (bocg)og))Haﬁ KI/ICHH((i))Ta,Q)(I)I/II)SI/I(IIeiKI/Ie u bubmmorexa LIOK

. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyYEHUE
Hcnonb3oBanue pocdaToB B KauecTBe

34 | MHHEPAIBHBX yoOpeHuil. bubnmnorexka HOK
3arpsizHeHuenpupoHoiicpenpidpocdaram https://m.edsoo.ru/00adfc20
u
Yraepon, pactipocTpaHEHHE B IPUPOJIE, bubnuoteka [JOK

35 .
buznyeckue 1 XuMHUYECKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
XHUMUYECKHE CBOMCTBA. DKOJOTHUYSCKHE bu6nuoreka [IOK

36
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

37  VYronbHas KUCJIOTa U €€ CONu Bubmorexa LIOK

https://m.edsoo.ru/00ae006¢

38  Ilpaktuueckas padota Ne 4 mo Teme but6mmoreka [IOK
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"ITosrydyeHune yrieKucioro rasa.
KavecTBeHHast peakiys Ha KapOOHaT-

HOH

https://m.edsoo.ru/00ae027e

[TepBoHauanbHBIE MOHATHS 00

bu6nuoreka [IOK

39 OPTAHHHCCKIX BEIECTBAX KAk O https://m.edsoo.ru/00ac054e
COCIMHEHUSIX YIIIepoia

40 Kpemuunii u erocoeqmuenus bubmorexa HOK

https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nuoreka [IOK
«BaxHeie HEMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAUHCHHMS
KonTponbHas padora Ne3 o Teme

42 «Ba;xieﬁmne erMeTaJ'IJ'IBI U X Bubmmorexa LOK

https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO0m1as XxapakKTepUCTUKa XUMHUECKUX
3JIEMEHTOB — METAJIJIOB. BuGmorexa LIOK
43 Mertannnueckas CBsI3b U METAJJIMYECKas
. https://m.edsoo.ru/00ael103e
KpUCTaJUTMYECKasl peléTKa.
Du3NYEeCKUEeCBOMCTBAMETAIIOB
XuUMHYECKHE CBONMCTBA METAJIJIOB.
44 DAEKTPOXMMHMYECKHUH sl HANIPSKEHNUN bubmmorexa LIOK
https://m.edsoo.ru/00ael 156
METaJIJIOB
OO6mue cnocoObl MOTYYEHUS METAJIIOB.

45 CnnaBbl. BeruucieHus o ypaBHEHUAM bubnuoteka [JOK
XUMUYECKHUX PEaKIIUid, €CIIM OJIUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPIKHUT MPUMECH

46  TlonsTHE O KOPPOZUUMETAIIIOB bubnuotexa [JOK
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae1278

47 [llenounbIeMeTaIIbI bubamorexa LHOK
https://m.edsoo.ru/00ae14b2
48 OKCHUJIBI M TUAPOKCUIBI HATPUS U KIS bubmorexa OK
https://m.edsoo.ru/00ae14b2
49 [Ienouno3eMeIbHbBIC METAIILI — bu6nuoreka [IOK
KaJIbIIUH U MarHUi https://m.edsoo.ru/00ael5e8
50 Baxuenimecoe IMHEHUAKAIBLUAS bubmorexa OK
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATU3AUSI3HAHUI
50 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubnnoreka IIOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
| P e o
yorpanenus” https://m.edsoo.ru/00aelae8
TR — bubmmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnmnorexka HOK
TUAPOKCUAA https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
36 | HKemeso https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCHU B! U conu xene3a (11) bubmuorexa [JOK
u xenesa (11I) https://m.edsoo.ru/00ae35e6
58 O0001eHne U cUcTEMaTH3 a3 HAHUI
ITpaxkTuueckast padota Ne 7. Pemenu
59 BKI::HepHI\:zHTaJIiHi(I)X 351\;;{ Hj TeeMe ; bubmorexa HOK

«Baxuenme MeTaIbl U UX

https://m.edsoo.ru/00ae3de8
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COCOAUHCHU A

Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaxunﬁ, €CJIM OUH U3

Go | PEATCHTOB JaH B M30BITKE WIIN COACPIKUT 1 bubmmoreka [IOK
IIPUMECH. https://m.edsoo.ru/00ae1750
BrrunciieHussMaccoBON10IMBBIX0AAIPOT
yKTapeakIiuu

61 = OO06oOmenne n cucTeMaTu3anrsI3HaHUHI 1
Kontponbnas padorta Ne4 o teme

62  «BaxHelilue MeTalIbl U UX 1
COEIMHEHUS

63 BemectBa 1 Matepraisl B IOBCEAHEBHOM | bubnmnorexka HOK
JKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3£50

64 XuMHYecKoe3arpsi3HEeHUEOKpyKatolienc | bubnmnorexka HOK
peasbt https://m.edsoo.ru/00ae4270

65 Ponp Xx¥MHUM B pELIEHUH DKOJIOTUYECKHUX | bubmuoreka [JOK
npo0Giem https://m.edsoo.ru/00ae4270

66 PesepsHblit ypok. O60011eHME 1 | bubnmnorexka HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa

67 PesepBublit ypok. O60011eHNEe U 1 bu6muoreka [IOK
CUCTEeMaTH3alusl 3HAaHUH https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O600mIeHNE U | bubmumoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 8 kiace: yaeb. 1 oomeoopazoBarenbHbix yupexaeruit / O.C. 'abpuensia, OctpoymoB, CaaakoB - 5-€ u31., CTpeoTHIl. - M.:
[Ipoceemienue, 2023. - 176 c.

Xumus.9 kiacc: yueb. mis odmeoopazoBarensHbix yupexacauii / O.C. I'abpuensH, / O.C. I'abpuensn, OctpoymoB, CnaikoB. - 6-¢ u3.,
crpeotuil. - M.: [IpocBemenue, 2024. - 288 c.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. 'abpuensu O. C., Bockob6oiinukosa H. I1., fAurykosa A. B. HactonbHast kaura yuntens. Xumus. 8 ki1.: Meronuueckoe rnocodue. - M.:
Hpoda, 2021.

2. I'abpuensn O. C., SAmykoBa A. B. Tetpans as 1a060paTOPHBIX ONBITOB U pakTHUecKux pador. 8 ki1. K yuedbnuky O. C. 'abpuensna
«Xumust. 8 kimace». M.: Jlpoda, 2022.

3. I'abpuensH, O. C. Metoauueckoe nocodue k yueoHuky O. C. I'abpuensna «Xumus». 8 knacc / O. C. I'abpuensn. — M. : lpoda, 2021. —
109.

4. I'abpuensn, O. C. Meronuueckoe nocooue k yueonuky O. C. I'abpuensna «Xumus». 9 knace / O. C. I'abpuensn. — M. : [Ipoda, 2021. —
108.

5. Xumus : texHonorndeckue kaptol kK yueOHuky O. C. 'abpuensna «Xumus. 8 kiaace» : meroandeckoe nocodue / JI. . AcanoBa. — M. :
Hpoda, 2020

6. Xumus : TexHosorndeckue kaptol k yueoHuky O. C. 'abpuensna «Xumus. 9 knace» : meroguueckoe nocooue / JI. . Acanosa. — M. :
Hpoda, 2018

7. Xumus. 8 ki1.: KontposnbHble 1 mpoBepouHble paboThl K yueOHuky O. C. I'abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A.
A. Ymakosa u 1ip. - M.: [Ipoda, 2022. nanuble
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OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u caiit 1uist yuurens «1 ugy Ha ypok XUMHN»

http://him. 1september.ru Equnas komiexuus LJOP: [Ipenmernas koymekuust « XuMHsi»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHble 3kcniepuMeHThl: Xumus. Komtekuus Poccuiickoro
00111e00pa3oBaTeIbHOTO IMOpTAJIa

http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukGepoBoit

http://wwwalhimik.ru Beepoccuiickas onumnuaaa mKOJIbHUKOB M0 XUMUU

http://chem.rusolymp.ru Opranudeckas XUMUsi: 3J€KTPOHHbIM yueOHUK Ui CpeAHEN ILKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: SJIEKTPOHHBIA y4eOHUK

http://wwwhemi.nsu.ru OTKpBITBII KOJUIEK: XUMHUS

http://www.chemistry.ru JlucTaHIIHOHHAS OJIMMITHA/IA 110 XUMHH: TEIIEKOMMYHHKAIIMOHHBIN 00pa30BaTEIbHBIN MTPOEKT
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