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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsI U pPa3BUTHA OOYyYarOIMXCA CpPEACTBaMHU Y4YEOHOIo IIpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUYECTBEHHbBIE
U Ka4yeCTBEHHbIE XapPaKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYyI0 II0CIEJ0BATEIbHOCTh
U3YyUYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOIro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysbTaraM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHUEe XUMUH CIYKUT OCHOBOU [T (POPMUPOBAHHS MUPOBO33PEHHS 00YYAIOLIETOCS, €T0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTSIX
pelieHus TI00albHBIX IPOOJIEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydyeHne Xxumuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodecCHOHATBLHOM 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBIISETCS TMeJaroruyeckyd aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CtpykTypa copepxaHusl MporpaMMbl MO XMMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona k e€ mzyudeHuro. CopaepxaHue CKJIQJbIBACTCSI U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKHU IIOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIENOBATEIBHO OT OIHOTO YPOBHS K JIPYTOMY,
BBINOJIHASA (YHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
OPOMCXOOUT C TMPUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 KJI1accy.

[Tpu n3yueHnn XUMHUN TPOUCXOAUT (POPMUPOBAHKE 3HAHMIH OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKUX 3HAHUNH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YUYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpOBAaHMM W Pa3BUTUM [I03HABATEJIbHBIX YMEHMM M MX HPUMEHEHUH B Yy4eOHO-
[IO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIeHHOCTh OOYyYEHHUs Ha CHUCTEeMaTHYecKoe NpuoOIIeHne oOydarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENBbHOCTH, MO3HAHUA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBICHUS OKPY’XKAIOIIETO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
ITOBCETHEBHOM KU3HH U TPYJIOBOH AESATENBHOCTH;

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, MOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
cpensl,



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO1ee YnCIIo 4acoB, OTBEACHHBIX JUISI M3YYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YelIOBEKa. XMMHs B CUCTEME HaykK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECcei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COEIMHEHUU.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XMMUYECKUX COSTNHEHHA.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPAaHEHUS MAaCChl BEIIEeCTB. XuMudeckue ypaBHeHus. Knaccudukanus XUuMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM OO0OpYyIOBAaHUEM, M3yUEHHE U OMHCaHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nueckux (IJIaBlIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOHN MPOBOJIOKH, B3aUMOJICHCTBHE Mella C KUCJIOTON) SBIICHH, HAOII0IeHHE
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakluil (paszjokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HArpeBaHWHW, B3auMOJICHcTBHE jkene3a ¢ pactBopoM coiau memu (l1), w3ydenume crmocoboB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
Xpomatorpadus, TMpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIEHHEe U  OINHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHWS MacChl, CO3/IaHHE
MoJiesielt MOJIEKy (IapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYEeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopong — 31€MEHT M IPOCTOE BEILIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucnopona. CrocoObl MOMy4YeHHsS KHUCIOpoJa B J1abopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuuM. TomnuBO: yroiab M MeETaH. 3arps3HEHHME BO31yXa, YCWIEHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bogopon — »siemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bogopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oty4eHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arps3HeHUE NPUPOIHBIX Boja. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKcHJI0B. DU3nyecKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usnueckue U XUMHUECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHJIOB M OIKMCAHHE HMX CBOMCTB, MOJy4YeHUE, COOMpaHHMEe, pacliO3HABaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOPa3I[0B HEOPTaHHMUECKUX BEIECTB PA3TUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alru, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYECKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Tas3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepmoamueckass cucremMa xumMuueckux a3yemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpaKJaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUU PA3JIOKEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
ABJISIOLIMXCS] CHCTEMHBIMHU ISl OT/AETIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbBIC IOHSTHSA: HAy4HbBIM (akT, TUIoTe3a, TEOopus, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

[eorpadusa: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAUIMYECKON PEMIETKM U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanu3e. IloHstne o XumHueckoM paBHOBecHU. DaKTOpbI, BIMSIOINIME HAa CKOPOCTH
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBUS MPOTEKaHMs pEaKMii HMOHHOTO OOMEHa, MOJHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLecca AUCCOLUALIUN
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WLUIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBoaopod. ConsiHash KHUCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (PU3NYeCKUue CBONCTBA MPOCTBIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. COJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbpaT-noH. HaxoxneHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJyYeHHE,
¢usmueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyuyeHue. lMcmnosnb3zoBaHue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancop6uus. Kpyrosopor yriepoja B mpupose.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ oKkcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN A(P¢eKT. YTonbHas KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COECIUMHEHUSX yriepoiaa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX pOJIb B OBITY ¥ MPOMBIIUICHHOCTH. [IOHATHE 0 OMOOTHYECKH BaXKHBIX BEIICCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencrasieHuss o6 oxcune kpemuus (1V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, MIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJI0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BAaHME BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YAOOpEHHIA,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayuyeHue, coOupaHue, pacro3HaBaHue
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3YYEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOLyKLHUEN
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxneWmne
HEMETaJJIbl U UX COCIUHEHUS.



MeTajibl M MX COeTMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTralMyueckas CBSI3b M METAJUIMYECKas KpUCTaJUITMYecKas
peméTka. DJIEKTPOXUMUYECKUN Pl HaOpsDKEHUA MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIICHHOCTH.

[llenounbie MeTaswibl: osokeHue B [lepuoanyueckoit cucteMe XUMUYECKUX 3J1eMEHTOB /I,
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B Ipupoac. OU3HMUECKHUE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBl MarHUuil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajiblus. BaxkHelmme coenuHEHUs
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B mpupoAe. PU3NYECKHE U XUMUYECKHE CBOKMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuomnueckodt cucrtemMe XuMu4eckux a3yemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxOXJAeHUEe B mpupojae. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conm xkenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCUJIA KaJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKIMi Ha MOHBI: MArHus, Kalbllus, alFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS M THAPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIe MeTaabl U UX COCOUHCHHS).

XuMHus M OKpYyKaLias cpeaa

BemectBa u MaTepuainsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOEe HCIOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas momomip MpH XUMHUYECKUX OXKOrax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUTABBI METAIIJIOB, MOJTUMEPHBIE MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIeCTBIIAETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMYECKas peHI€TKa, CIjiaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aOTCA B XO€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC y‘IC6HOI>i U BOCHHUTATEIbHOMI ACATCIIBHOCTHU B
COOTBETCTBUU C TpaaAUuIIUMOHHBIMUA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIngHocTHBIE PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqa10mnxc;1 PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HayKH B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOpMax M MpPaBHJIAX MEXJIUYHOCTHBIX OTHOIICHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM ¥ JPYTHMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OLCHUBATH CBOE NMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C MO3WIUKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
IIOHUMAaHU s CYIITHOCTHU HaquOﬁ KapTUHBI Mupa, MpCaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SAX YEIIOBEKA ¢ MPHUPOTHOW CPEIOi, O pOJIH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HeO6XO)II/IMBIe JJIA 00BSICHEHUS Ha6J'IIOI[aeMI)IX nmponeccoB " ﬂBHeHHﬁ, HOSH&B&T@HBHOﬁ,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYypbl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON padOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEpPATYpOW, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE HLECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBI 00pa3 >KW3HH, OCO3HAHHWE TMOCICACTBHA W HENMPHITHE BPEIHBIX
MpUBBIYEK (YMOTpPEONEHUSI alKOrojs, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOICHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUS

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIO/ICHUS TIPaBUJI OE30MaCHOTO MOBEECHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3aJa4, CBSA3aHHBIX C OKPY’KAIOIIEH MPUPOIHOIN Cpeoi, Ui MOBBIIICHUS YPOBHS 9KOJIOTHYECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMGHI/Iﬂ pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpeIIMeTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA (i)OpMI/IPOBaHI/Iﬂ
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOI 1eATeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble JJoruueckue AeiicTBUA:

YMGHI/H[ HNCITIOJIL30BATH HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpblBaTh CMBICH XMMHYECKUX TMOHSATHA (BBIOENATh MX XapakTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJ'H/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHEIE, IeyKTHBHBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMGHI/IG HpI/IMeHﬂTI) B npouecce IIO3HAHUA TIOHATUA (Hpe}IMeTHBIe n MeTaHpe}IMeTHBIe),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, MNpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM OTUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepnsoBaTL CymeCTBeHHI)Ie HpI/ISHaKI/I HSy‘-IaeMBIX O6’B€KTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3yUaEMBIX MPOIECCAX U SIBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOIecca, CAaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIHIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYJIbTYpPOi aKTUBHOTO HMCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYeOHON U HCCIeI0BaTENIbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUsl 3aJaBaTh BONPOCHl (B Xoje nauanora M (WIM) JAUCKYCCHH) TO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 pE3YJIbTaTOB BBINOIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIBHOCTH TPU PEIIeHHHM BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUMN, ONpe/IeeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIC YHUBepcaJbHbIe y4eOHbIe 1eCTBHUA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQEKTUBHbIE CHOCOOBI pelIeHHs Y4YeOHbIX M MO3HABaTEJIbHBIX  3ajady,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJalomuMuCcs Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAeWcTBUM, crneuuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny obyuenus B 8 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKyJsipHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XMMHMYECKYI0 CHMBOJHUKY JJisi COCTaBieHHs (OpMyT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o ¢opMmynaMm, BHA XHUMHYECKON CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble U Oonblie MEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (coCTaB M 3apsja  sjpa, oOllee 4YHuCIO 3JIEKTPOHOB H
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB Pa3TUIHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B PAa3JIMYHBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMM MBICIUTEIBHON ACATEIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE = METOJBI  TO3HAHUS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeabHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, peHodTanenH, METUIIOPAaHK U JPYTHe).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCICHMS, XUMUYECKas PEaKLUs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMALUs, pEeaklUud HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIECHUE, AJIOTPONMs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpUCTAJUIMYECKas peléETKka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHUKY Ui COCTaBJICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy COCIMHEHHM 1o (opmysaMm, BUJ XUMHUYECKON CBsI3U (KOBAJIEHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepuoandeckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «moboyHas mnoarpymnna (b-rpynma)», maneie u Oonbliue MNEPUOBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIy U COCTAaBY Y4yacTBYIOIIMX B pPEaKLUH BEIIECTB, N0 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh IpaBWja I0JIb30BAaHUS XMMHMYECKOW TOCYJoH U JabopaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHbBIN COCTaB Pa3jIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CWJIMKaT-, cynbdar-, THJIPOKCHJ-UOHbBI, KAaTUOHbBI AMMOHMS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUEe, W3MEPEHHEe, MOJECIUPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komirectso Hacos JyiekTpoHHbBbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero KonTpoasmrie HpaxTHaeckne o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHUE MTOHATHS
Xumusa — Ba)kHas 00J1aCThb
11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
12 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro mo pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
21 Bosnyx. Kucnopon. Ilonsarue 6 1 bu6nmoreka [JOK
00 okcHaax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 1 bu6nmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
23 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u Ilepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa. CtpoeHue aToma

3.1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKas CBI3b.

Bbu6moreka [JOK
32 OkuciTenbio- 8 ! https://m.edsg).ru/7f41837c
BOCCTAHOBHUTCJIILHBIC peaKI_II/II/I
Bbu6mmoreka [JOK
Hroro no pasaeity 15 https://m.edsg).ru/7f41837c
PesepBHOE Bpems 3 Bubmaorexa IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME

9 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB U TeM (undposbie)
Ne ni/mm IpOrpaMMET Beero KOﬁHTpOJIbeIe HpﬁaKanecxne 0BPA30BATETbHBIE
padoThI padoTbl pecypes

Pa3pnen 1. BemecTBO 1 XMuMH4YeCKHe peaKIuu
11 [ToBTOpeHue u yrayOneHne 3HaHUH 5 1 bubnnorexa [JOK

' OCHOBHBIX Pa3JIeNioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuoreka [IOK

' peaxIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI. 8 1 1 bubnmnorexa [JOK

' XUMHUYECKHE PEaKIIuU B PACTBOPaX https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Paspnen 2. HemeTa/uiibl M UX COeIMHEHUS
21 OO0mias XxapakTepruCcTUKa XUMHIECKUX 4 1 bubnuoteka [JOK

' anemeHToB VIIA-rpymnmesl. ["anorenst https://m.edsoo.ru/7f41a636
o | Sommepe e ; o LOK

' PYTHIBI- &-€p https://m.edsoo.ru/7f41a636

COEIMHEHUS

2.3 OO0m1as XxapakTepruCTHKa XUMHYECKUX 7 1 bubnuoteka [JOK
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anemMeHToB VA-Tpymisl. A30T, pochop 1 ux
COCIMHECHHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

https://m.edso0.ru/7f41a636

bu6nmoreka [IOK

24 OTICMEHTOB IVA-rpynmbi. Yriepon u 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUS
Hroro mo pazneny 25
Pa3pen 3. MeTaJJILI M BX COeIUHEHU S
. bubnuoreka [{OK
31 Obmwe cpojicTsa MeTayIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxneiiine MeTayuibl 1 UX COSIUHEHUS 16 Eﬁgg_?;;:ee?siorﬁﬂ 413636
Hroro mo pazneny 20
Paznen 4. Xumusi 4 OKpyKammas cpeaa
4.1 BemecTBa 1 MmaTepuansl B KU3HU YEJIOBEKA 3 Bubmuorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

1.

2.

Xumus. 8 knacc. YueOHuk st odmeoopazoBarenbabix yupexaenuit/ O.C.I'abpuensH. - M.:
Hpoda, 2019.
Xumus. 9xmace. YueOHuK aiist o0ieoopazoBarenbHbix yupexaenuit/ O.C.I'abpuensn. - M.:
Hpoda, 2019.

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

1.

o

10.

11.

['abpuensu O.C., BockoboitnukoBa H.IL., fmykoBa A.B. HacronbHas KHHra y4uTels.
Xumus. 8,9 knacc.: Metoauueckoe nocooue. — M.: [Ipoda, 2014 1.

Xumust 9 xnacc.: KontponsHble u mpoBepouHbie paboTel k yueObnuky O.C. 'abpuensna
«Xumus.9»/ O.C. I'abpuensn, [1.H. bepé3kun, A.A. Ymakosa u ap. — M.: [Ipocda, 2014.
[Ma6puensu O.C., Cmupnoa T.B. HUzyyaem xumuto B 9 ki1.: [lunaktuueckue maTepuanbl. —
M.: Bauk nmoc, 2014.

INa6puensu O.C., SdmykoBa A.B.. Pabouas terpans. 9 xin. K yue6nuky O.C. ['abpuensina
«Xumus. 9. — M.: Jlpoda, 2014.

I'abpuensu O.C., PynoB H.H., TonkynoB B.W. Xumuyeckuii SKcriepuMeHT B IIKOJE. 8 -
9xnacc. — M.: Jlpoda, 2014.

['abpuensu O.C., Bockoboitnukosa H.I1. Xumus B Tecrax, 3agadax, ynpaxxHeHusX. 8 — 9 K.
— M.: Jlpoda, 2008.

[Tpucsiruna N.I'., Komuccaposna JI.B., KouTposibHble U poBepouHble padOThl MO XUMHUH: 9
kiacc.: K yue6nuky O.C.I'abpuensna «Xumus. 9 xmacey. — M.:M3natenbcTBo «DK3aMeH»,
2014.

Hexpacosa JI.1., Xumus. 9 knacc. Kaprouku 3ananuii.- Caparos: Jluuen, 2014.

Paneuxuit A.M., ugakTudeckuii Matepuan Mo XUMHH Ui 8-9 KJaccoB : mocobue Jyist
yuutens. — M.: Ilpocsemienue, 2014.

['opOynioBa C.B., TeCTbI 10 OCHOBHBIM pa3jieiaM LIKOJIBHOIO Kypca XUMHUU: 8-9 Ki1acchl. —
M.: «BAKO», 2014.

Henucoa B.I'., Xumusa.8 xmacc: moypounsle mmiaanbl mo y4uebnuky O.C.I'aGpuensna.-
Bonrorpan: Yuurens, 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

Ennnas komnexmus [{udpoBbix 00pa3oBaTeIbHBIX PECYPCOB
bu6mmoreka [JOK






