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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma o XUMHUK Ha YpOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsl COCTaBJIEHA HA OCHOBE TPeOOBaHUH K
pe3yabTaTaM OCBOEHHMsS OCHOBHOH 00pa3oBaTesIbHOM MpOrpaMMbl  OCHOBHOrO  00Imiero oOpa3oBaHus,
npencrasieHHbix B PI'OC 00O, a Taxke Ha ocHOBE (eepanbHOi pabodeld MporpaMMbl BOCIIUTAHHS U ¢ YIETOM
KOHIEMNIMN TpernojaBaHus y4deOHOro mnpeaMera «XuMHs» B 00pa3oBaTEeNbHBIX OpraHu3anusx Poccuiickoii
denepanuu.

[IporpamMa 1o XUMUHM JaéT TPEACTABICHHME O MEJAX, OOmIeH cTpaTernu OOydeHHUs, BOCIHMTAHHUS U
pa3BuTHs OOy4aroIIUMXCS CpEeACTBAMH YYeOHOTO MpeaMeTa, YCTaHABIMBAET 00s3aTelIbHOE IMPEIMETHOE
coJiepKaHue, IPeayCMaTpUBAET PACHpEAeNICHHE €ro Mo KilaccaM M CTPYKTYpUpPOBaHUE IO pas3fesaM U TeMaMm
MporpaMMbl MO XWUMHH, ONPENENSAET KOJUYECTBEHHbIE M KAaYECTBEHHBIC XapAKTEPUCTUKU COACPIKAHUS,
PEKOMEHIYEMYIO TIOCJIEIOBATEIbHOCTh HM3YUCHHUS] XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsi3€H, JIOTMKH y4eOHOro mpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaromUXcs, OMPEAESeT BO3MOXHOCTH
mpeaMeTa Jjs peaju3aluu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHus, a TaKke TpeOOBaHUM K pe3yibTaTaM 00y4yeHUs] XMMHUU Ha YPOBHE 1Lieeit
W3y4YEHHs MpeIMEeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENLHOW JEATEIBHOCTH O0YYaIOIIErocs MO OCBOCHHIO
y4eOHOTO CO/IepIKaHMSL.

3HaHHE XUMUH CIIY’)KUT OCHOBOH U1l (JOPMUPOBAHUSI MUPOBO33PEHHUS 00YJAIOIIErocs, ero npeacTaBIeHui
O MaTepHallbHOM €IWHCTBE MHUpPA, BAXHYI pOJIb WrpalOT QopMHUpyeMble XHUMHEH TMpeAcTaBIeHUs O
B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 IBOJIIONMHU BEUIECTB B MPHUPOJE, O MYTAX PEIICHHs TI00aNbHBIX MpooIeM
YCTOMYMUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIEBOM U IKOJIOTUUECKOU O€301acHOCTH,
po0GJieM 3IpaBOOXpaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaau3alii BO3MOXKHOCTEH N1 caMopa3BUTUSA U (POPMHUPOBAHUS KYJIbTYpbl JIMYHOCTH, €€
obmeit 1 GyHKIIMOHAIEHOW TPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHHE MBINIJICHUS M TBOPYECKHX CIIOCOOHOCTEH OOydaroluxcsi, HABBIKOB HUX
CaMOCTOSITENILHON y4eOHOU JesTeNbHOCTH, YKCIIEPUMEHTAIBHBIX U MCCIEAOBATEIbCKUX YMEHHM, HEOOXOIUMBIX
KaK B [IOBCEJTHEBHOM KU3HU, TaK U B IPOPECCHOHAIBHON 1€ TEIbHOCTH;

3HAKOMMT CO CNeNU(PUKON HAYYHOT'O MBIIUIEHUS, 3aKIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa HA €UHCTBO
MPUPOJBI U YEIIOBEKa, SBISETCS OTBETCTBEHHBIM STaroM B (HOPMHPOBAHUHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
oOyuaronuxcs;

croco6cTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IIPUPOJE, K
YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHMUECKOE 00pa30BaHUE O0YUAIOIIMXCS.

JlanHple HampaBieHHS B OOY4YEHHH XHMHH OOECIEYMBAIOTCS CHEMU(UKON coaepkKaHus yueOHOro
mpenMeTa, KOTOPBIA SIBISETCS TMeNarorudyeckd aJanTHPOBAaHHBIM OTpaKeHHeM 0a30BOM HayKM XUMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHHsS OPUEHTHUPOBAH HA OCBOEHUE O0YYarOIIMMMCS
CUCTEMBI NIEPBOHAYAIIbHBIX MMOHATUNA XUMHH, OCHOB HEOPTaHUYECKONM XMMHUU U HEKOTOPBIX OTAENbHBIX 3HAUMMBIX
MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHusi MPOrpaMMbl M0 XMMHHU C(OPMHUpPOBAHA HA OCHOBE CHCTEMHOrO MOJX0Ja K €€
nzydyenuto. ColiepkaHue CKJIaJbIBAETCS U3 CUCTEMBI MOHSATUH O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CHUCTEMBbI
MOHATHM O XUMHYecKoH peakuuu. OOe 3TH CUCTEMBl CTPYKTYpHO OPTaHHW30BAHBl 1O TMPUHIUITY
MOCJIE/I0BATEILHOTO Pa3BUTHS 3HAHNWI HA OCHOBE TEOPETUUECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTUIECKON UCCOIMAIINH BEIIECTB B PACTBOPaX.

Teopernueckre 3HAHUS pPACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH TMOIYYEHHBIX U OCMBICIEHHBIX
(akToOB, pa3BUBAIOTCS IOCIENOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJIHAS (DYHKUHMU OOBSCHEHHS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS W TOJYyYEHUs W3ydaeMbIX
BELIECTB.



OcBoeHne mnporpaMMmbl IO XUMHHM CHOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUYECKOH
COCTaBJIAOLIEH HAyYHON KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY
3HAaHUIO M METOJlaM IO3HaHWs B Hayke. M3ydeHue XMMUHM NPOUCXOAMT C TNPUBJICYEHHEM 3HAHUM W3 paHee
M3YyYEHHBIX YueOHbIX IpeaMeToB: «Oxpysxarouuii Mupy», «buonorus. 5—7 kinaccb» U «Dusnka. 7 Kiacey.

[lpy W3yYeHUM XUMHUHM TPOUCXOAUT (HOPMUPOBAHHME 3HAHWN OCHOB XMMHYECKOM HAayKH Kak o00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM EATEIbHOCTH YEJI0BEKa U KaK OJHOrO M3 KOMIIOHEHTOB MUPOBOM
KyJIBTYphl. 3ajlaua y4eOHOro npeaMeTa COCTOUT B (POPMUPOBAHUM CHCTEMbl XUMHUECKUX 3HAHUH — Ba)KHEHUIIMX
(akTOB, TOHATUI, 3aKOHOB M TEOPETUYECKHUX TIOJOXKEHUH, OCTYIMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO
XapakTepa, f3bIKa HAyKH, B IPUOOIICHNN K HAYYHBIM METOJIaM IO3HAHUS IPU U3YYEHUHU BEUIECTB U XUMHYECKUX
peakiuii, B GOPMUPOBAHUU U PAa3BUTUU MI03HABATENBbHBIX YMEHUN U UX IPUMEHEHUH B yUeOHO-TI03HABAaTEIILHON 1
y4eOHO-HMCCIIEJ0BATENbCKON  I€ATEIbHOCTH, OCBOCHUHU IpaBMil 0e30macHOro oOpalieHHus C BEIIeCTBAaMHM B
[MOBCEIHEBHOW KU3HU.

[Tpy M3ydeHNH XUMHHM Ha YPOBHE OCHOBHOTO 0OOIIero 0Opa3oBaHMs BaXKHOE 3HAUYEHUE MPUOOPETH TaKHue
L&Y, KaK:

— (hopMupOBaHKE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOIM K caMO0OOpa30BaHUIO, COTPYAHUUYECTBY,
CaMOCTOSITETbHOMY MPHHATHUIO PELICHUH, CIOCOOHOM aaanTupOBaThCA K OBICTPO MEHSIOLIMMCS YCIOBUSM JKU3HU;

— HampaBJICHHOCTh OOYYEHHsT Ha CHCTEMATHYECKOE MPHOOIICHHE OOYYAIOMMXCS K CaMOCTOSATEIBHOM
[I03HABATENbHOM JEATeNbHOCTH, HAy4YHBIM METOAAaM IO3HaHUs, (OPMHUPYIOIIMM MOTUBALMIO U pa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— oOecrieueHNE YCIIOBHI, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOPa3HOM
NESTEIbHOCTH, II03HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUH), HMMEIOIINX
YHUBEpCaJIbHOE 3HAUCHHE JJIsl PA3JIMUHBIX BUJIOB JEATEIBHOCTH;

— ¢opmupoBaHue o0Imel pyHKINOHATIBHON U €CTECTBEHHO-HAYYHOI IPaMOTHOCTH, B TOM YHUCII€ YMEHUH
OOBSICHATH M OLICHUBATH SIBICHUSI OKPYKAIOIIEr0 MHPA, UCIOJIb3YsS 3HAHUS M ONBIT, MOJy4YECHHBIE IPH H3YYCHUU
XUMHH, TPUMEHSTh UX MIPU PELIEHUH ITPOOJIEM B TOBCEAHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

— (¢opMupoBaHHUE y O0yYaroIUXCSd T'YMAaHUCTUYECKMX OTHOILEHHH, MOHUMAaHHs IIEHHOCTH XMMHUYECKHUX
3HaHUH Ui BBIPaOOTKH KOJIOTUYECKHU 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM AEATEIBHOCTH B LIEISAX
COXpaHEHUs CBOETO 3710POBbS U OKPYXKAIOIIEH TPUPOIHOMN CpEeibl;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIHUTAHUIO Ha OCHOBE
YCBOGHMsI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis M HANpaBIE€HHOCTH
JanpHeHero ooy4yeHus.

OO61iee 4yMcnO 4acoB, OTBEAEHHBIX JJI M3YYEHHsS XMMHUU Ha YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHuS,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeNi0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYaAJIbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMuM B KM3HM 4YellOBeKa. XHMHS B CHCTEME HayK. Teila W BellecTBa.
®dusnyueckue CBOMCTBA BEUIECTB. ArperarHoe cocTosinue BemecTB. [IoHsATHE 0 MeTOaX MO3HAHUS B XUMHUH.
Uucreie BemecTBa U cMech. CIocoObI pa3iesieHus: CMECCH.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 31eMeHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB. lIpocTeie u
CJIOKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi popmyiia. BalleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOocuTenbHash aTomHas Macca. OTHOCUTENbHas MOJIEKYyJsipHass Macca. MaccoBas J0Jis
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBs3p KOJIMYECTBA, MacChl W 4HCIIA
CTPYKTYPHBIX €IHHHUII BeniecTBa. Pacy€Tel o hopMynaM XUMHUYECKHX COCTUHEHHM.

du3nyecKkue U XUMHUYECKHE SIBJICHMS. XUMHUYECKas peakuusi U €€ MPU3HAKU. 3aKOH COXpaHEHHUS
Macchl BellecTB. XuUMHUYecKue ypaBHeHHs. Kiaccudpukanus XUMHYECKUX peakiuil (coequHeHws,
pa3oXKEeHHMS, 3aMeIIeHuUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYA0H, IpaBmiIaMy paboThI B IAOOPATOPUH U IPHUEMAMU OOPAIICHHSI C
71a00paTOpHBIM 000PYIOBAaHUEM, HU3yUYEHUE U ONMHCaHUE (PU3NYECKUX CBOMCTB 00pa3llOB HEOPraHUYECKUX
BellecTB, HaOmoaeHue ¢u3nueckux (MIaBJICHHE BOCKA, TasHUE IbJa, pacTHUpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJICHCAllUS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, IMPOKATMBAHUE MEIHOUW IPOBOJIOKH,
B3aMIMOJICHCTBHE Mella C KHUCJIOTOW) sIBIICHUH, HAONIOJCHHE ¥ ONHWCAaHWE TMPU3HAKOB IPOTCKAHUS
XUMHYECKHX peakluui (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJOPUAOM Oapus,
paznoxenue ruapokcuna meau (II) nmpu marpeBanuu, B3aumMoielicTBUE Kele3a ¢ pacTBopoM conu meau (11),
U3y4€HUE CIOCOOOB pa3JelieHus CMeCcei: C TIOMOIIbI0 MAarHuTa, QUIbTPOBAHME, BbIIAPUBAHUE,
TUCTWJUISIIMS, XpoMarorpadusi, MPOBEACHHUE OYHMCTKH TOBAPEHHOW COJM, HAOIIOJECHUE M OIHMCAHHUE
pe3yNbTaTOB MPOBEACHUS OIbITA, WJUIIOCTPUPYIOLIEIO 3aKOH COXPAHEHUsS MAacCChl, CO3JaHUE MOJeieit
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

BaxuHeiilue npeacraBuTe/ M HEOPraHUYECKUX BellleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — sneMeHT U mpocToe BemecTBo. Haxoxnenue
KHCIIOpOJia B MpHUpoJe, pU3ndYecKrue U XuMudeckue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucnopoia. CrnocoObl momydeHus: KUCIOpoaa B 1ab0paTopuu M MPOMBIIITIEHHOCTH. KpyroBopoT kuciopoaa
B mipupojie. O30H — aoTpornHas MoAU(pUKAIHS KUCIOPOAA.

TernnoBoi 2GHeKT XUMUYIECKON peakiii, TEPMOXUMHUUECKHE YPaBHEHUS, 9K30- U SHIOTEPMUUYECKUE
peakiuu. TOmauBO: yroyib U METaH. 3arps3HEHUE BO3/lyXa, YCWICHHE MapHUKOBOTO 3¢ deKTa, pa3pyiieHue
030HOBOTI'0 CJIOS.

Bogopon — snmemMeHT M mpocToe BemiecTBo. Haxoxaenuwe Bogopona B mpupoie, Gpusudeckue u
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI TosydeHus. Kuciotsl u comnu.

MousipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boga xak pactBoputens. PacTBopbl. HacklllieHHbIE M1 HEHACHILLIEHHbBIE
pacTBOpbl. PacTBOprMOCTh BelIecTB B Boje. MaccoBas J0Jisl BEIECTBA B paCTBOPE. XUMHUUYECKUE CBOWCTBA
BoJIbl. OcHOBaHud. Poib pacTBOPOB B MPUPOAEC M B KU3HU YejaoBeKa. KpyroBopoT BOAbI B MPHUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa M OYHCTKA MMPUPOTIHBIX BOJI.

Knaccudukanus  Heopranmueckux  coeauHeHud.  Oxcuapl.  Kimaccudukamust  OKCHUIOB:
coneoOpa3ymoire (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasyromue. HoMeHkatypa OKCHIOB.
DuU3nYECKUEe U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.

OcnoBanus. Knaccudukarusi ocHOBaHWMN: IMIETOYN W HEPACTBOPUMBIE OCHOBaHHWsA. HoMeHkmatypa
OCHOBaHUM. PU3HMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyyeHrne OCHOBaHUN.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucioT. @u3ndeckre U XUMHYECKHUE CBOMCTBA
kucnot. Psg akruBHoctu metaiuioB H. H. bekerosa. [Tonydenue kucnor.



Comu. Homenkiarypa coseil. duznueckue u XuMu4eckue cBoictpa cosieid. [lomyduenue conen.

I'eneTnueckas cBsI3b MEXKIY KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJeNieHue COAepX aHMUs KHUCIOpoJa B BO3AyXe, IOJNy4YeHHe, COOHpaHue,
pacro3HaBaHHe U U3y4YeHHE CBOMCTB KHUCIOpOJa, HAOIIOeHIE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM U
yCIIOBUSI BO3HHMKHOBEHHUS U IPEKpallleHUs TOpeHMs (1o)kKapa), 03HaKOMJIEHME C 00pas3llaMHd OKCUJOB U
ONMCaHUE UX CBOWICTB, MOJIy4eHHE, COOMPAHUE, pACIIO3HABAHUE U M3YYEHUE CBOMCTB BOJOpoia (TOpEeHHE),
B3auMojeiictue Bomopoaa ¢ okcuaomM Meau (II) (Bo3MOXKHO MCHOJIB30BaHUME BUIECOMATEPHAIIOB),
HaboIeHue 00pa3oB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIE0BaHNE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB
C PpAa3IUYHOM pPACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MaCcCOBOW  J0JIEi
pacTBOPEHHOrO BEIIECTBA, B3aUMOJCHCTBHME BOJABI C MeTaulaMu (HAaTpueM M KajibllueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), HCCIeI0BaHUE O0Opa3loB HEOPraHMYECKUX BELIECTB PAa3IUYHBIX
KJIaCCOB, HAONIOZICHHE HM3MEHEHHsS OKPAaCKM HHAMKATOPOB B PAcTBOpaxX KHUCIOT W HIeNoued, M3ydeHue
B3aumojeiictBuss okcuaa meau (II) ¢ pacTtBopoM cepHOW KHUCIOTBI, KUCIOT C METaUlaMH, pEaKIMi
HEUTpaau3aluuy, IOJyYEeHUE HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHME OJIHOTO MeTalla APYyTuM W3
pacTBOpa COJIM, PELICHHE 3KCIEPUMEHTAJIbHBIX 3a7ad Mo TeMe «BaxHeilmmue Kiacchl HEOPraHUYECKUX
COCTUHEHUNY.

Mepuoguveckuii 3axkoH u Ilepuoguueckass cucremMa xumuuyeckux »IjemeHtos . H.
MennesieeBa. CTpoeHHe aTOMOB. XMMHYeCKasl CBA3b. OKNCIUTEIbHO-BOCCTAHOBHUTE/IbHbIEC PeaKINU

[lepBple TOMBITKK KiIacCU(PUKAIMM XUMHUYECKHX dJeMeHTOB. [loHsTHe O rpynmax CXOIHBIX
9JIEMEHTOB (ILLEJIOYHbIE U MIETOYHO3EMENbHbIE METAILIbI, TaJIOTeHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPhHIE
00pa3ytoT aMm(poTepHbIE OKCUIBI M THAPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucrema xumudeckux snemeHToB Jl. 1. Menneneesa.
KopoTtkonepuoanas u muHHONepuoaHast Gopmsl [lepuonndeckoii cuctemMbl XuMudeckux snementoB /1. U.
MenneneeBa. [lepuoast u rpynnel. @U3nyeckuii CMbICI MOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIbI
DJIEMEHTA.

Crpoenne aromoB. CoctraB aToMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osiouek aToMOB TMepBbIX 20 xuMuyeckux sneMeHTOB [lepumonmueckoit cucremsl JI. M. MenneneeBa.
XapakTepucTUKa XMMHMYECKOTO JJEMEHTa 1o ero mnonoxenutro B Ilepuogmueckonn cucreme [ U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHs] paJuyca aToOMOB XHMHUYECKUX JJEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TpyNIaM U Mepruoam.

3nauenue Ilepuoguueckoro 3axkoHa u Ileproanueckoil CUCTEMBI XUMHYECKHX 3JIEMEHTOB Ul
pa3BUTHA HayKu U npakTuku. /. . MenneneeB — yd€HbBIN U TpaXXJaHUH.

Xumunyeckasi cBsi3b. KoBaneHTHas (MOJsipHas W HEMOJIApHAs) CBSI3b. DJIEKTPOOTPULIATEIBHOCTD
XUMHYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenbp oxuciaeHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. Ilpomecchl OKHUCIEHHS U
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHE OOpa3I0B BELIECTB METAJIOB W HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCHIA LUHKA C
pacTBOpaMHM KHUCJIOT M IIEJIOYed, MNPOBEIEHUE OMNbITOB, HWILIIOCTPUPYIOMIMX HPUMEPHl OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3NIOKEHHUs, COCTUHEHUS).

Meostcnpeomemmnuwie ceasu

Peanmu3anus MeXnpeIMETHBIX CBSI3€M NPU M3YYEHUM XHMHHM B 8 KJIAcCe OCYLIECTBISETCS 4depe3
UCTIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK W MOHSATHH, SBISIONUXCS CUCTEMHBIMU
JUTSL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHATHS: HAyYHBIH (DaKT, rUMoTe3a, TEOpHs, 3aKOH, aHaJIu3, CUHTE3,
KJIacCU(pUKalLUs, MNEePUOAUYHOCTb, HAONIO/IEHUE, SKCIEPUMEHT, MOJENHpPOBaHUE, H3MEPEHUE, MOJIElNb,
SIBJICHUE.



®uznka: MaTepus, aToOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJA, W30TOIbI, paJuOaKTUBHOCTb,
MOJIEKYJa, DSJIEKTPUYECKHd 3apsij, BEIIECTBO, TeNO, O0BEM, arperaTHOe COCTOSIHHE BeIIeCcTBa, Tas,
dbuznyecKre BEIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, COHIIE.

buonorust: potocunres, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHBIE TOPOJBI, IOJIE3HBIE HCKOTAEMbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKIus

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux sieMeHtoB J[. M. Menpeneesa.
CrpoeHnue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHM CBOWCTB XHMHUYECKHX OJJIEMEHTOB IMEPBBIX TPEX
MEePHOJIOB, KaJIMs, KaJblUs U UX COCIUHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIeMeHTOB B llepuonnueckoi
CHUCTEME U CTPOECHUEM HUX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMHUYECKOW CBA3U. THIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKMX BEHIECTB. XHWMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIILIUXCS K PA3JIMYHBIM KJIACCaM HEOPraHMYECKUX COECIMHEHUN, F€HETUYECKasl CBSI3b HEOPTaHMYECKUX
BEILECTB.

Knaccudukanuss XuMHUYECKMX peakIuid MO pPa3IudHbIM NpH3Hakam (10 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIISCTB, IO TEIUIOBOMY 3()QeKTy, MO H3MEHEHHWIO CTCNEHEH OKHCICHHS
XUMHYECKHX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYacTHIO KaTalu3aropa). DJK30- U HHAOTEPMUYECKUE
peaklmy, TePMOXUMHUECKUE YPABHEHHUSL.

[ToHsITHE O CKOPOCTH XUMHYECKOH peaknuu. [loHATHE 00 0OpAaTUMBIX U HEOOPATUMBIX XUMHUYCCKUX
peakmusx. [loHATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o karaimze. [lonsTtue o
XUMUYECKOM paBHOBeCHU. DaKTOphl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKUUW U MOJIOKEHUE
XUMHUYECKOI'O0 PaBHOBECHS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peakuuu, AIEKTPOHHBIN Oaytanc OKHCJIMTEIBHO-
BOCCTAHOBUTEIbHON peakumu. CocTaBlieHWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMMA C
UCIIOJIb30BaHUEM METOa JIEKTPOHHOTO OanaHca.

Teopus 37IE€KTPOIUTHUYECKON TUCCOLMAIIMN. DIEKTPOIUTHI U HEANEKTPOIUTHl. KaTHOHBI, aHHMOHBI.
MexaHu3M JIUCCOIMAIIMN BEUIECTB C Pa3IMYHBIMU BUIAMH XUMHUYECKOW CBs3U. CTEneHb IUCCOIHAIINH.
CuiibHBIC U CITa0bIe DJIEKTPOTUTHL.

Peakuuu wnoHHOro oOMeHa. VYcioBHS MPOTEKAHMUsSI peakUuil MOHHOTO OOMEHa, IOJHBIE U
COKpali€HHbIe HOHHBIE YpaBHEHUS peakuuid. CBOMCTBA KUCIIOT, OCHOBAaHHUM U COJIEH B CBETE MPEICTABICHUN
00 anekTponuTHUecKon auccoruanu. KauecTBeHHbIe peakiiy Ha HOHBI. [[oHATHE O THIPOH3e COMeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTALIMYECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U
HEMETaJUIOB (TrpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpHUJA HATpHsl), MCCIEAOBaHUE 3aBUCHUMOCTHU
CKOPOCTHM  XUMHYECKOW  peakIuu  OT  BO3JACHCTBUS  pasNUYHbIX  (DAaKTOpPOB,  HCCIEIOBaHUE
AJIEKTPOTPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIlecca TUCCOIUAIMKA KUCIIOT, MIEN0Yel U cojiel (BO3MOKHO
WCIIOJIb30BAaHUE BHUIEO MATEPHAJIOB), TMPOBEJEHUE OIBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK TMPOTEKAHUS
peakiuii HOHHOTO oOMeHa (oOpa3oBaHHME Ocalika, BBIIETICHHE Tra3a, O0pa30BaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEakuui  (TOpeHHue,  peakiuu
pa3lioKeHUs, COSMHEHNS ), PACII0O3HABAHNE HEOPTaHUUYECKUX BEIIECTB C TTOMOIIBIO KAaU€CTBEHHBIX PEaKITHil
Ha MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/uibl M UX COeIMHEHUS

OOmiass xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTEICHH
okucnenus. CtpoeHne u pu3nUecKre CBOWCTBA MPOCTHIX BEMIECTB — raJOT€HOB. XMMHUYECKHE CBOMCTBA HA
npuMepe xJopa (B3aUMOJEHCTBHE C MeTallllaMu, HeMeTalllamH, Iueiaouyamu). XiopoBojopoxa. ConsHas
KHCJIOTa, XUMHYECKUE CBOMCTBA, MOJIyYeHUE, MpUMEHEeHHe. J(elicTBUE XJI0pa U XJIOPOBOIOPO/Ia HA OPraHU3M
yesioBeka. BaxxHelnme Xaopuibl M UX HaX0XKJIEHUE B IPUPO/IE.



O6mas xapakrepuctrka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbBIC
crerieHu okucieHus. CTpoeHue M (QHU3UUECKUE CBOIMCTBA MPOCTHIX BEUIECTB — KHUCIOpPOJA U CEpBHI.
AnnotpornHble MOTUGHUKAIIMKM KUCIOpOJa M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOJI, CTPOCHUE,
dusnyeckue W XUMUUeckue cBoiicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHAOB. CepHas
KHUCIO0Ta, (GU3NYECKMe U XMMHUYECKHMEe CBoiicTBa (00lIuMe Kak TMpeACcTaBUTENs Kjacca KHUCIOT H
cnenuduyeckne). XUMAYECKUE PEAKIINH, JIEKAIIUE B OCHOBE MPOMBIIIUIEHHOTO CII0C00a MOMYyYSHUS CEPHOM
kucioTel. [Ipumenenne cepHoit KHcaoThl. COMM CEpHON KUCIIOTHI, KaYeCTBEHHAs PeaKLus Ha CyJb(aT-uoH.
Haxoxnenue cepbl M €€ COEAMHEHUH B MpHpoAe. XUMHYECKOE 3arpsi3HEHHE OKpYKaIolel cpeibl
COCIUHEHUSIMU cepbl (KUCIOTHBIE JOXKAW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IpeOTBPALICHHUS.

OOmast xapakTepucTuka 3JieMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC
CTENEHH OKHUCIEHUS. A30T, paclpocTpaHeHHe B MpUpoae, (PU3NYECKHEe M XHUMHUYECKHE CBOMCTBA.
KpyroBopor a3zora B mnpupoae. AMMHaK, ero (u3uMyeckrue W XUMHUYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHenne. Conu aMMOHMS, MX (pU3MYECKHMe M XMMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakiysi Ha WOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydeHue, (U3NYECKHe UM XHMUYECKHE CBOWMCTBA
(oOmue Kak MpeIcTaBUTENsS Kiacca KHUCIOT M crnenuduueckue). Mcmonp3oBaHWe HUTPATOB U coJiei
aMMOHHSI B KaueCcTBE MMHEPAIbHBIX YyIOOpeHHil. XHUMHUECKOe 3arps3HEHHE OKpYKawollel cpeabl
COCAMHEHUSIMU a30Ta (KHCIOTHBIC JMJOXKIHW, 3arps3HeHHE BO3AyXa, MOYBBl M BogoémoB). Docdop,
ayorponHble Momupukamuu Gocdopa, dusmdeckne n xumudeckue cporictBa. Oxcun docdopa (V) u
docdopHas kucnora, puU3MUECKHEe M XUMHUYECKHE CBOICTBa, moiydeHue. Mcmonwp3zoBanue ¢ocdaToB B
KayeCcTBE MUHEPAIbHBIX y100pEHUI.

OO6mas xapaktepucTuka 3ieMeHTOB [VA-rpynmnel. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTIEpO/, aJUIOTPOIHbBIE MOIU(MUKAIINK, PACIPOCTPAHEHNE B IPUPOE, PU3MUECKUE U
XUMHUYEcKHe cBoicTBa. Aacopbuus. KpyroBopor yrinepona B npupoze. OKcusl yrieponaa, ux Gu3nyecKkue
U XUMHYECKHE CBOWCTBA, NEHCTBUE HA YKUBHIE OPTaHU3MBbI, MOJyUYEHUE U MPUMEHEHHE. DKOJIOTMYecKue
npoOjemMbl, CBsi3aHHBIE C okcugoMm yriaepoaa (IV), rumoreza riao0anbHOrO TMOTEIJICHUS KJIMMaTa,
NapHUKOBBIN 2PeKT. YTonbHas KACIOTa U €€ CONH, UX (PU3MUECKUEe U XUMUYECKHE CBOMCTBA, MOIYYCHUE U
npuMmeHnenue. KaduectBenHasi peakuus Ha kapOoHaT-uoHbl. Mcnonb30Banue kapOOHATOB B OBITY, MEIUIIMHE,
HPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHaYaIbHBIE IOHATHUS 00 OPTAHWYECKHUX BEIIECTBAX KaK O COSAMHEHUSX yriepoaa (MeTaH, 3TaH,
STHJIEH, alleTHIICH, YTaHOJ, TIHMIEPHH, YKCYCHast KUcinoTa). [IpupoHple MCTOYHUKHN YTIIEeBOAOPOAOB (yrodb,
OPUPOJHBIN ra3, He(Th), MPOAYKTHl MX NepepaOoTku (O€H3UH), UX POJib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJOrMYECKH BaKHBIX BEIIECTBAaX: KUPAX, OenKax, yrieBoJaXx — U UX POJIM B KU3HH YEIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHMUYECKUX U HEOPTaHUYECKUX COEMHEHHH.

Kpemunii, ero ¢usndyeckne W XUMHUYECKHE CBOWCTBA, MONydYeHHE W TpuMeHeHune. CoennHeHHS
KpeMHus B npupoje. O6mue npeacrasiaenus 06 oxcuae kpemuus (IV) u kpemuuesoit kuciaore. CUIUKATHI,
UX MCIIOJIb30BaHUE B OBITY, B IMPOMBIIUIEHHOCTH. BakHeillue cTpouTeNbHblE MaTepuaibl: KepaMmHKa,
CTEKJIO, LIEMEHT, OETOH, *kene300eToH. [IpobieMbl 6€30MacHOro UCHOIb30BAHUS CTPOUTEIBHBIX MaTEPHAIIOB
B MMOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pa3lOB HEOPraHWYECKHUX BELIECTB, CBOWCTB COJITHOM KHCIOTBHI, MpPOBEIECHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIOIEHHE TPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTPAKAIOLIHE
¢u3nveckne W XUMHUYECKHE CBOWCTBA TallOTEHOB M WX COCTUHEHWH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE C 0Opa3laMu XJIOpUJOB (TAJOTEHUIOB), O3HAKOMJIEHHE C OOpa3liamu
ceppl M €€ CoelMHEHMSIMU (BO3MOMKHO UCIIOJIb30BaHUE BHUAEOMATEpHAOB), HAOIIOAEHUE Ipolecca
oOyrJIMBaHUS caxapa IMOJ JeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOW KHCIOTHI, M3YUYEHHE XMMUYECKHUX
CBOMCTB pa30aBIIEHHON CEpHOIl KHCIOTHI, MPOBEJCHHE KAayeCTBEHHOW peakuuu Ha CyiabpaT-uOH U
HaOJro/IeHne TpU3HaKa e€ MPOTeKaHHs, 0O3HAKOMIICEHUE ¢ (DM3MYECKHMMH CBOWMCTBaMH a30Ta, ocdopa n ux
COEMHEHUN (BO3MOXKHO HCIOJb30BaHHWE BHUEOMATEpPHUAIOB), oOpa3laMu a30THbIX U (HochHOpHBIX
ynoOpeHuii, mojydyeHue, coOupaHue, paclo3HABaHWE U U3YyYEHHE CBOICTB aMMuaka, NpOBEJEHHE
Ka4eCTBEHHBIX pPEaKIWi Ha WOH aMMOHHS W (ocdar-MOH W U3yYCHHE TNPU3HAKOB HX TNPOTEKaHUS,



B3aMMOJICIICTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MeIbl0 (BO3MOXHO HCIHOJIb30BaHUE
BUCOMATEPHUAJTIOB), HM3yYCHHE MOJEIEeH KPUCTAUIMYECKUX pemeEToKk anMasa, rpadurta, ¢Qynnepena,
O3HAKOMJICHHE C MPOLECCOM aJCOPOLUU PaCTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YITIEM M YCTPOWCTBOM
IPOTUBOTa3a, MoJy4eHne, COOMpaHue, pacrio3HaBaHUe U U3y4YeHHE CBOMCTB YIJIEKHCIIOTO Tra3a, IPOBEICHHE
KaYeCTBEHHBIX peakuuid Ha KapOOHAaT M CUJIMKAT-MOHBI M H3y4YEHHE IPU3HAKOB HUX IPOTEKaHMUS,
03HAKOMJIEHHE C IPOJYKIMEN CUIMKATHOM INPOMBIIIIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX 3ajad II0
TeMe «BakHelIe HeMETaJUIbl U UX COEUHEHUSI.

MeTaJuibl M UX COeIMHEHUS

OO0miasi xapakTepUCTUKAa XUMHUYECKHX 3JEMEHTOB — META/JIOB HAa OCHOBAaHHWU WX TMOJIOKEHHUS B
[Tepuoanueckoit cucrteme xumuyeckux siemeHtoB JI. M. MengeneeBa u crpoenusi aromoB. CtpoeHue
MeTaJlIoB. MeTtamnuyeckas CBA3b M METAUIMYECKasl KpUCTAIIMYecKasl pelETKa. DIEKTPOXUMUUECKUH psif
HanpspkeHud metauioB. dusnueckne W XUMUYECKHEe CBOMCTBa MeTayuioB. OOmue crnocoObl MOTydeHUus
MeTaisioB. [ToHsiTHE O KOPPO3UK METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBsl (CTalb,
YYT'yH, JIOPATIOMHHNANA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[[lenounble Metaiuibl: moJjioxkeHue B llepmoamueckod cucreMe Xumuyeckux snemenros /. .
MenneneeBa, CTpOEHHE MX aTOMOB, HaxoXAeHHE B mpupoje. dusmueckue U XUMHUYECKUE CBOICTBa (Ha
npuMmepe HaTpus U Kanusi). OKCHIIbI U THUIPOKCHIIBI HAaTpusl U Kaius. [IpuMeHeHue menoYHbIX METaluioB U
UX COCIUHEHHI.

[IleroyHO3EMENBHBIE METAJUIBI MAarHUid MW KalbLUi: IOJOKeHWEe B Ilepuonnueckon cucreme
xuMuueckux 3neMmeHnToB Jl. . MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XJIeHHE B ipupoae. Pusnueckue u
XUMHUYECKHE CBOMCTBA MarHus M Kanplus. BakHeine coequHeHUs Kanblus (OKCUI, THUIPOKCHUI, COJIN).
KécTkocTb BOJBI U CLIOCOOBI €€ YyCTpaHEHUS.

Amomunuil: nonoxenue B [lepuogundeckoi cucreme xuMmuueckux anemeHToB [[. 1. Menneneesa,
CTpOEHHE aToMa, HaXxoxkJeHue B mpuponae. Gusznueckrue U XMMHUECKHUE CBOMCTBA allfOMUHUS. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUAPOKCU]IA ATFOMUHMSL.

Kenezo: nonoxenne B Ilepmogmueckoil cucrtemMe xumuueckux snemeHtoB /[[. WM. MeHneneena,
CTpOCHHE aTOMa, HaxoXxAeHWe B mpupone. Puznueckue U XUMHUYECKHE CBOMcTBa »xene3a. OKculbl,
ruapokcuabl 1 comu xenesa (I1I) u xxenesa (I1I), ux cocras, cBOMCTBa U MOTy4YEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3llaMM METaJJIOB U CIJIaBOB, UX (U3UYECKUMHU CBOWCTBAMH, H3Yy4YEHHE
pe3yabTAaTOB KOPPO3WHM METALIOB (BO3MOXKHO HCIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJA Kalbliig W HATpPUs C BOAON (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBaHME CBOMCTB KECTKOM BOJIBI, ITpOLiEcca TOPEHUs XKeJe3a B KUCI0po/ie (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), IPU3HAKOB TPOTEKAHUS KAYECTBEHHBIX PEAKIUI HA HWOHBI: MarHus, Kajblys,
amroMunusi, 1uHKa, skene3a (II) u xenesa (III), memu (II), wHaGmromeHWe © OMHMCAHHWE TMPOIIECCOB
OKpAIlIMBaHUs TJIAMEHU MOHAMH HATpHsl, KaJUs U KaJblUs (BOZMOKHO HMCIIOJIb30BaHUE BUJEOMATEPHUATIOB),
uccienioBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHJA QJIIOMUHUS M TUAPOKCHJIA IMHKA, pelleHue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelre MeTaulbl U UX COETUHEHUS».

XuMHus M OKpyKamoLas cpeaa

BemectBa 1 Marepuansl B IOBCEAHEBHOM KM3HU YEIOBEKA. be3omacHOe MCIIONb30BaHUE BEIIECTB U
XUMHUYECKHX peakiuil B ObITy. [lepBas momMouib Npu XMMUYECKHX 0XKOTraX M OTPaBICHUSX.

XUMHUUECKOe 3arps3HeHNe OKpYyXkaroleil cpenbl (mpeaenbHasi JoIycTUMasi KOHLEHTpAIHsl BEIIECTB,
nanee — [1/1K). Poabs XxuMuu B pelieHMH 3KOJI0THYECKUX pooIieM.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPUAIbI).

Mesicnpeomemmuoie céasu

Peanmu3anus MeXnpeIMETHBIX CBSI3€M NPU M3YYEHUMM XHMHHM B 9 Kilacce OCYLIECTBISETCS 4depe3
UCIIOJIb30BAaHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK M MOHSITHH, SBISIOIIUXCS CUCTEMHBIMU
JUISL OTAETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.



OOmue ecTecTBeHHO-HAYYHBIC TTOHATHUS: HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3,
KJIaccu(UKausl, NEPHOANYHOCTh, HAOJIONCHHE, SKCIEPHUMEHT, MOJACIHPOBaHHE, H3MEPEHUE, MOJEIb,
SBJICHHE, TAPHUKOBBIHN 3()()EKT, TEXHOIOTUSI, MATEPUAIIBI.

®usnka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIBI, PaJl0aKTHBHOCTS,
MOJIEKYJIa, JICKTPUUCECKHUNA 3apsil, TPOBOJHHUKHU, MOIYIPOBOIHUKH, TUIIICKTPUKH, (POTORIEMEHT, BELIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, T'a3, PaCTBOP, PaCTBOPUMOCTb, KPUCTAIIIMUECKAs pelIéTKa,
CIUIaBbl, (PM3UYECKHE BEIUYMHBI, CIWHHILI M3MEPECHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connue.

buonorus:  ¢orocunre3, apIxaHue, Ouocdepa, HIKOCUCTEMA, MHHEpAIbHBIE  YHOOpeHUs,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIILHBIC BEIIECCTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJIBI, IOJIE3HbIE HCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOT'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOEHUS MPOrPaMMBbl OCHOBHOI'O OOIEro 00pa3oBaHMs TOCTUTAIOTCSA B XOJ€
0o0y4eHHs XUMHUH B €IUHCTBE Y4eOHOM M BOCHHUTATEIBHOW JEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH
POCCHICKMMH  COILIMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, HpPUHATHIMH B OOIIECTBE
IpaBUJIAMU U HOPMAMU IOBEJIEHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATIN3ALMN
o0yJaronmxcs.

JIM4yHOCTHBIE PE3YyNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MIO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUI U PAaCIIUPEHHUE ONBITA AESITEIbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH!

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY M HAYYHOMY HacCJIEIUIO,
MOHMMAaHMsI 3HAYCHHS XHMHUYECKOH HAyKd B JKU3HM COBPEMEHHOrO OOIIEecTBa, CIIOCOOHOCTH BIaJETh
JOCTOBEPHON HMHQOpMAIHEH O TMEepPEelIOBBIX JOCTIKCHUSX M OTKPBITHSIX MHUPOBOH M OTEYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHbIX 3HaHUAX 00 yCTpoOilcTBE MHUpa 1 OOLIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

IPEJICTaBICHUS. O COLMAJIbHBIX HOpPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE,
KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOW, y4eOHOMCCIEIOBATEIbCKONW, TBOPUECKOW H
JApYTruX BHJAX JESATEIbHOCTH, FOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOH MAEATENbHOCTU IPU BBIIOIHEHUHU
y4eOHBIX, MO3HABATEIbHBIX 3aJ]ay, BBHIIOJIHEHUU XUMHMUYECKUX HKCIEPUMEHTOB, CO3/IaHMM YYEOHBIX MPOEKTOB,
CTpEMJICHHSI K B3aWMOIIOHMMAHHUIO M B3aMMOIIOMOLIM B IPOILIECCE 3TOW Y4eOHOH AEATENbHOCTH, TOTOBHOCTH
OLICHHMBATh CBOE IMOBEACHME MU IMOCTYNKH CBOUX TOBApPHUIIEH C MO3ULIMHM HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XHMHUYECKOM peakluu, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKM M COCTABJIAIOIIME OCHOBY JJIsi NOHMMAHHS CYIIHOCTH Hay4HOMH
KapTUHbI MHpa, IPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOAbI, B3aUMOCBA3SIX YellOBeKa C
IIPUPOJHON CPEAOH, O POIM XMMHUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HalPaBJICHHbIE HA IMOJIyY€HHWE HOBBIX 3HAHUU 1O XMMHH, HEOOXOAUMBIE NS
OOBSICHEHUS] HAOJIIOJIaEMBIX IPOLIECCOB W SIBJICHUM, IMO3HABATEJIbHOM, MH(GOPMAIMOHHOM U YHUTATEIbCKON
KYJIbTYpPbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSTEIbHON pabOThl C yUeOHBIMU TEKCTaMH, CIIPAaBOYHOM JIMTEPATypPOH,
JOCTYIMHBIMU TEXHUUYECKUMHM CPEJCTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O M IMO3HAHUIO, JIHOOO3HATENBHOCTh, TOTOBHOCTh M  CHOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHOW U UCCIIEI0BATENIbCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJI€HHOCTU
1 ypOBHsI 00yUYEeHHS B ajbHeHIIeM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3/10pPOBBIO, YCTAHOBKH Ha 310POBBIN
o0pa3 »HU3HH, OCO3HAHWE TIOCIEJICTBUM U HENPHUATHE BPEIHBIX MPUBBIUEK (YHOTpPEOJEHUs aJIKOrous,
HapKOTHUKOB, KYpeHHUsI), HEOOXOIMMOCTH COOJIIOJICHUS IIPaBUJI O€30MACHOCTH MpU OOpaIIeHUH ¢ XMMHUYECKUMU
BEIIECTBAMHU B OBITY U peaslbHON KU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY HM3y4eHUIO0 Ipodeccuil U Tpyna pa3inyHOro pojia, YBaXEHHE K TPyAYy H
pe3ynbraTtaM TPYAOBOW JIEATENbHOCTH, B TOM YHCIIE€ Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAaHUN M0 XUMHH,
OCO3HAHHBIM BBIOOP WHAMBHUIYAIbHOM TPAaeKTOPUH MPOJOIDKEHHUS OOpa3oBaHMs C YUYETOM JIMYHOCTHBIX
MHTEPECOB M  CIOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB M MNOTPEOHOCTEH, ycHemrHon
npodeccuoHaNbHOM JIeATENbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHUN, TOTOBHOCTh aJalTHUPOBAaThCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

HKOJIOTHYECKHU 11eJ1Iec000pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY >KM3HU Ha 3emiie, OCHOBE e¢
CYLIECTBOBAHMSI, TOHUMaHUE LIEHHOCTH 3/J0POBOr0 M 0€30MacHOro oopasa XKM3HU, OTBETCTBEHHOE OTHOIICHHE K



COOCTBEHHOMY (M3UYECKOMY M IICUXMUYECKOMY 3/I0pOBbIO, OCO3HAHUE ILIEHHOCTH COONIOJEHUS IpaBUil
0e30macHOT0 MOBEACHUS IPU PabOTEe C BEIIECTBAMH, a TAKXKE B CUTYAIUSAX, YTPOXKAIOUINX 30OPOBBIO U KHU3HH
JTIOJICH;

CHOCOOHOCTH MPUMEHSTh 3HAHUSA, MOTy4aeMble IPU U3YYEHUU XUMUU, 7S PEIICHUs 3aJa4, CBA3aHHbBIX C
OKpY’KaloIel MPpUPOTHON CPEIOH, JIJIsl TOBBIIICHHS YPOBHSI IKOJIOTHYECKON KYIbTYpPhl, OCO3HAHHS TJI00AIBHOTO
XapakTepa SKOJIOTUYECKHX IMPOOJIeM M MyTed MX pelIeHHs MOCPEICTBOM METOJOB XHMMHUH, SKOJIOTHYECKOTO
MBIILJIEHMSI, YMEHUSI pyKOBOJCTBOBATHCSI UM B [1I03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMAJIBHOM ITPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX Pe3y/lbTAaTOB BBIACISAIOT 3HAYMMBbIE A (POPMUPOBAHMS MHPOBO33PEHMS
oOIIeHay4YHbIe TOHATHS (3aKOH, TEOPHs, IPUHLIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, SKCIIEPUMEHT U JPYTroe.),
KOTOPBIE MCIIONIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax U MO3BOJSIOT HA OCHOBE 3HAHUH U3 ITHX
IpeIMETOB (POPMUPOBAThH MPEICTABIECHUE O LIEJIOCTHOM HaydyHOM KapTUHE MHUpA, U yHUBEpCalbHbIE yueOHbIE
neicTBus (1MO3HABaTEIbHbIE, KOMMYHUKATUBHBIC, PErYyJIATUBHBIE), KOTOpble OOECHeuuBarOT (OPMHPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM eI TeIbHOCTH.

ITo3HaBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBu:

YMEHUS HCIOJb30BaTh MPHEMBI JIOTHYECKOTO MBILIUICHUS IPU OCBOEGHHM 3HAHMU: pacKpbIBaTh CMBICI
XUMHUYECKUX MOHSTUH (BBLIEIATH MX XapaKTepHblE IPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHS Uil OOBSICHEHUSI OTACIBHBIX (DAKTOB M SIBIICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUM Ul KJIACCU(PUKALMU XUMHUYECKUX BELIECTB M XHMHYECKUX PEaKIMi, yCTaHAaBIUBaTh MPUYUHHO-
CIIC/ICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3YYEHHUS, CTPOUTH JIOTMUYECKHE pacCyXIEHHs (MHIYKTUBHBIE,
JI€IyKTUBHBIE, [10 aHAJIOTUH ), JIEJIaTh BBIBOJbI U 3aKJIIOUEHUS;

YMEHME NIPUMEHSTh B MIPOLIECCE MMO3HAHUA NOHATUA (IPEIMETHBIE U METalpeIMETHBIE), CHMBOIMYECKHE
(3HAKOBbIE) MOJIENIN, UCIOJIb3YEMbIE B XMMHUHU, IPe0OPa30BbIBATh LIMPOKO MPHUMEHSIEMbIE B XUMUHU MOJEIbHbIE
NPEJCTAaBICHU — XMMUYECKUH 3HAK (CUMBOJ 3JIEMEHTa), XMMHUecKass (opMyja U ypaBHEHHE XUMHYECKOU
peaxkuuy — Ipy pelIeHnH yueOHO-1103HABATENbHbIX 33/1a4, C YYETOM 3TUX MOJEJIbHBIX NPEACTABICHUN BISIBISTD
M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH HM3YYa€MBIX OOBEKTOB — XMMHYECKHX BEIIECTB M XMMHYECKHX
peaklMii, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIICACTBEHHBIE CBA3M U MPOTHBOPEUYUS B M3ydaeMbIX
IpoLeccax U sIBICHUSX.

ba3oBble uccienoBarejbckmue 1eiCTBUSA:

YMEHHE UCMOJIb30BaTh MOCTABIEHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMS, @ TAKXKE B KaUeCTBE
OCHOBBI JIsl POPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

nproOpeTeHne OMbITa MO MJIAHUPOBAHUIO, OPTaHU3ALUMN U MPOBEICHUIO YYCHHYECKUX SKCIIEPUMEHTOB,
yMeHue HaOJrofaTh 3a XOJOM IpoIecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pPe3ysbTaT, (GOpPMYIHPOBATH
000011IeHNS ¥ BBIBOJBI 10 PE3y/IbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHMS, COCTABISATh OTYET O MPOAETaHHON
pabore.

Pabora ¢ nnopmanmeii:

yMeHHue BbIOMpPATh, aHAJIU3UPOBAaTh M HHTEPHPETHPOBATH MH(DOPMAILUIO Pa3IMYHBIX BHJIOB U (OpM
MPEJICTaBICHMS], TOJIYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJIIpHAs JUTepaTypa XUMHYECKOIO
CoJiep’KaHusi, CIpaBOYHbIE MOCOOMs, pecypchl VIHTepHEeTa), KpUTHYECKH OLIEHUBAaTh MPOTUBOPEUMBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHUE NPUMEHSTh pa3IUYHble METOJbl W 3alpochl MpH TOUCKE U OoTOope HMHPOpMaLUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUISl BBINOJIHEHUS Y4eOHBIX M TO3HABATEIbHBIX 3aJau
OTpeAeNIEHHOTO THUIIA, PUOOpPETeHHe OnbITa B 00JACTH MCIOJIb30BaHUS MH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, OBJIAJEHUE KYJIbTYPOH AaKTUBHOIO HWCIOJB30BAaHUS  PpA3JIUYHBIX ITOMCKOBBIX  CHCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POpMY IpeACTaBICHUs HH(DOPMAIIMKN U WUTIOCTPUPOBATh pelliacMble
3aJ1a4M HECJIOXKHBIMU CXeMaMH, AUarpaMMaMHu, ApyruMu GopMaMu rpaduki U UX KOMOMHAIUSIMU;

YMEHHME HCIIONIb30BaTh M AHAJU3UPOBATH B Ipoliecce yueOHOW U HCCIIeIOBaTeNbCKOM JesTebHOCTH
MHGOPMALIHIO O BIUSHUU HMPOMBIIIJIEHHOCTH, CEIBCKOI0 X03HCTBA U TPAHCIIOPTa Ha COCTOSIHUE OKpYXKaroIei
IIPUPOJHOM CPEBI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



YMEHUs 3a7aBaTh BOIPOCH (B XOje AWaiora M (WJIH) TUCKYCCHH) IO CYIIECTBY OOCYKTAeMOM TEMBI,
(bopMyIHpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BHITIOIHEHUS MPEATI0KECHHOM 3a/1auu;

YMEHMSI TPEACTABISATH IOJIYYEHHBIE pE3yJbTaThl I103HABATEIBHOW JESATENIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTax; JejaTb MPEe3eHTAlUI0 pPe3yJbTaTOB BBHIMOJHEHHUS XUMHYECKOIO JKCIHEpPUMEHTa
(JtabopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI TIO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

yMEHHUS y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABaTENBHOU U
MCCIIEI0OBATEIBCKON JESITEILHOCTH MPH PEIICHUH BOZHUKAIONINX MPo0OIeM Ha OCHOBE y4éTa OOIIUX UHTEPECOB U
corylacoBaHusl MO3ULUN (00CyXeHUs, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPIWHAIUS COBMECTHBIX
NeHCTBUM, onpe/iesieHne KPUTEpUEB M0 OIICHKE KaueCTBA BHITIOJTHEHHON PadOThHI U IpYTHeE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHS:

YMEHHME  CAMOCTOSITEJIbHO  OINpEAENATh  LEIM  JAEATEIbHOCTH, IUIAHUPOBaTh,  OCYLLECTBIISTH,
KOHTPOJIMPOBaTh M TPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATENBHOCTh, BbIOMpaTh Hauboiee
s (deKkTUBHBIE CIOCOOBI pelieHHusT y4eOHBIX M MO3HABaTENIbHBIX 3aJad, CAMOCTOATEIbHO COCTAaBISTH WU
KOPPEKTUPOBATh IIPEMJIOKECHHBIM AJITOPUTM JIEHCTBUM IIPU BBIIOJHEHUU 3aJaHUM C Y4ETOM IOJIYYEHHUS HOBBIX
3HaHUI 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEaKIUIX, OLCHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3yabTara
3asIBJICHHOM 1I€JIM, YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PE/JIaraeMble B YCIOBUU 3aJIJaHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO O00S3aTEIBHOTO COJIEP)KAHHs, YCTAaHOBJICHHOTO
naHHOU (henepanbHOi pabovei MporpaMMOi, BEICIISIOT: OCBOCHHBIC 00YJaIOMIMMUCS HAyYHbIC 3HAHUS, YMCHHUS
U CIIOCOOBI AeHcTBUIA, crierududeckue s IpeaMeTHON 00IacTi « XUMHUS», BUBI JESTEIBHOCTH 10 OTy4YEHHUIO
HOBOT'O 3HAHHUA, €r0 WHTEpIpeTalud, MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaLUsX.

K xoHuy oOyuenus B 8 kiacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)arb
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

o pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHSTHI: aToM, MOJEKYJa, XUMUYECKUN AJIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJIHAsS), BaJICHTHOCTh, OTHOCUTENbHAS
aTOMHasi ¥ MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASE MAcca, MaccoBasl IOl XMMHUYECKOTO
JJIEMEHTAa B COEIMHEHUH, MOJSPHbIA OOBEM, OKCHUJ, KUCIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHULATEIbHOCTD,
CTENIEHb OKHCJICHHS, XUMHUYECKas peaklMs, KiIacCUpUKAlUg peakUuui: peaklUuud COECTUHEHHs, peakluu
pa3NoKEHUs, PeaklMy 3aMelleHHs], peaklluu OOMeHa, 9K30- U 3HJO0TEPMUYECKHE PEaKLnH, TerioBoi 3¢ddext
peakiuu, SApO aToma, IEKTPOHHBIA CIIOM aroma, aTOMHas opOWTanb, paguyc aToMa, XUMHUYECKas CBS3b,
MOJIIpHAsl W HETOJISIpHAsl KOBAJEHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KaTMOH, aHMOH, PAacTBOpP, MaccoBas M0JIs
BelllecTBa (MMPOIICHTHAs KOHIIEHTpAIlUs) B pacTBOPE;

o WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN M MPUMEHATH 3TU MOHATUS MIPU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUI;

o UCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJIeHUS (OpMyJ BEIIECTB U YypaBHEHHI
XUMHYECKUX PEAKIIUI;

o OTpeENsATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIUHEHUSX, CTENEHb OKHUCIIECHUS
9JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAIEKHOCTh BELIECTB K ONMpPENENEHHOMY KJacCy COEIUHEHHUH IO
dbopmynaM, BUJ XMMUYECKOH CBsI3U (KOBAJIEHTHAs U MIOHHAs) B HEOPTaHMYECKUX COEAMHEHUSX;

o packpsiBaTh cMblca Ilepuognueckoro 3akona [I. 1. MenzaeneeBa: 1eMOHCTpUPOBaTh IOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTH CBOICTB XMMUYECKUX JIEMEHTOB OT UX IOJIoKeHUs B Ileproguueckoii cucreme,
3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABorajipo;

o ONMCHIBATh U XapakTepu3oBaTh TaOanuHyio (opmy Ilepuonnyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3jinyaTh MOHATHS «IJaBHas moArpymmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y,
Mayible ¥ OOJbIIME TMEPHOAbI, COOTHOCUTH 0003HAueHHs, KOTOpble umeroTcs B Tabmuue «llepmonuueckas
cucreMa xumudeckux snemeHToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMM CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps siApa, 00IIee YICIIO 3JIEKTPOHOB U paclpeiesieHHe UX MO 3JIEKTPOHHBIM
CJIOSIM);



° KHaCCI/Iq)I/II_[I/IpOBaTB XUMHUYCCKUC 3JICMCHTBI, HCOPraHUMYCCKUEC BCHICCTBA, XMMUUCCKHUEC PCAKIINU
(TI0 YMCTy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIUIOBOMY (D deKTy);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IMUYHBIX KJIACCOB,
MOJITBEPK/1asi ONTMCAHHUE TIPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIONIMX XUMUYECKUX PEAKIIHIA;

o MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHIMOCTH OT MX KaUYECTBEHHOTO COCTaBa, BO3MOXXHOCTH
MPOTCKAHHS XMMUYECKHUX MPEBPAIICHUHN B Pa3IMYHBIX YCIOBHSIX;

o BBIYUCIIATE OTHOCHTEJIBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAcCOBYIO JOJIO
XUMHYECKOTO AJIEMEHTa TI0 POpMYJIe COSTMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHCHHUIO XUMUYECKOU PEAKIUY;

° MPUMEHSATh OCHOBHBIC ONEpPAI[MX MBICIUTEIBLHON NESITEIbHOCTH — aHAJIW3 U CHUHTE3, CPAaBHEHUE,
000011IeHNEe, CUCTEMATHU3AINIO, KIACCU(PUKAIINIO, BRISIBICHUE MPUINHHO-CIICICTBEHHBIX CBS3EH — I U3y4eHUs
CBOICTB BEIIECTB M XHWMHYECKHX pEaKIMi, €CTECTBEHHO-HAyYHbIC METOJbl TIO3HAHUA — HaOIIOJCHUE,

U3MepeHue, MOICTUPOBAaHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIH );

o ClIeIoBaTh MpaBWJIaM IOJIb30BAHUSA XMMHMYECKOH MOCYJ0W U J1abopaTOpHBIM O0OpYyIOBaHUEM, a
Tak)Xe MpaBujiaM oOpallleHus C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMHU IO BBIMOJIHEHUIO J1a00paTOPHBIX
XMMHAYECKHX ONBITOB MO MOJYYCHHI0O W COOMpaHMI0 Ta3000pa3HBIX BeHIECTB (BOAOPOAA W KHCIOPOJIA),
IIPUTOTOBJIEHUIO PAaCTBOPOB C OMNPENEIEHHON MaccoBOW J0J€l pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U
MPOBOAUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIENOYEH U KHUCIOT C IMOMOIUIBIO
WHIUKATOPOB (JaKkMyc, (heHondranent, MEeTUIIOPAHK U APYTHUE).

K xoHmy oOyueHus B 9 KJjacce NMpeIMETHBIC pPe3yJbTaThl HAa 0a30BOM YpPOBHE JOJDKHBI OTpPaXkaTh
c(OPMHPOBAHHOCTh y O0YJAIOIINXCS YMEHUH:

o PacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKUX IMOHATHUN: XUMHYECKUH DJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTD, 3JIEKTPOOTPULIATENIbHOCTD, CTEIIEHb
OKHUCJICHUS, XUMHUYECKasi PEaKIlus, XUMUYecKasl CBS3b, TEIUIOBON 3(PQEKT peakiuu, MOJIb, MOJISPHBIA 00BEM,
pacTBOp, SJIEKTPOJIMTHI, HEINEKTPOJIUTHI, AJIEKTPOIUTUYECKAsT TUCCOLMALMSA, pPeaKIUU HOHHOTO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U  HEOOpaTUMblE  PEAKLUH, OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHME M BOCCTAHOBIIEHUE, AJIJIOTPOIIHS,
aMm(pOTepHOCTh, XUMHYECKas CBSI3b (KOBaJlEeHTHAs, HOHHAs, METAJIMYecKas), KpUCTaJUIMYeCcKas peméTka,
KOppO3Usl METAJJIOB, CILIABbl, CKOPOCTh XMMHYECKOW peakiuu, MpeaenbHo nomyctumas koHueHtparus [TJK
BELIECTBA;

o WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHATUN M MPUMEHSATH 3TU MOHATUS TIPH
OIIMCaHWH BEIIECTB M WX MTPEBpAILECHHI;

o WCIONIb30BaTh XMMHUYECKYI0 CHMBOJHKY JUISI COCTaBlieHHs (OpMYyN BEIIECTB W ypaBHEHUI
XUMHYECKUX PEAKIIUI;

o OTIPENIeNIATh BAJCHTHOCTh M CTENEHb OKHCICHUS XHMHUYECKHX OJIIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAAJIEKHOCTh BELIECTB K OMPENEIEHHOMY KJIAcCy COEAMHEHHM mo (opmynam, BHUI
XUMHUYECKON CBsI3W (KOBaJCHTHAs, HOHHAs, METAJUINYECKasi) B HEOPTAaHUYECKUX COENMHEHUSX, 3apsii MOHA TI0
XUMHUYECKON QopMmyrne, XapakTep Ccpeabl B BOJHBIX pacTBOpaX HEOPTaHMYECKUX COEAMHEHUU, THII
KPUCTATINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

o packpeiBaTh cMbica Ilepuonuueckoro 3akona J[. M. MeHngeneeBa M J€MOHCTPUPOBATH €ro
MOHWMAaHKE: OIHKCBHIBATh M XapaKTepu3oBaTh TaOMMuHyl0 ¢opMmy lleproaudeckoil CUCTEMBbI XHMHUYECKHX
AJIEMEHTOB: pa3jinyaTh MOHATHS «IJaBHas moArpymmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y,
Mayible W OONbIINE TMEPUO/bl, COOTHOCUTh 0003HAUEHUs, KOTOpbIEe MMEIOTCS B NEPUOIUYECKOM Tabmuie, ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsiz sJipa, oOlee Ynuciio
AJIEKTPOHOB M PACTIPEIEIICHUE MX TIO JEKTPOHHBIM CJIOSIM), OOBACHSTH 00OIHME 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOWCTB 3JIEMEHTOB W WX COEJIMHEHHH B TpeAeax MaJlbIX IMEPHOI0B H TJIABHBIX MOJATPYIII C YIETOM CTPOCHUS
UX aTOMOB;

o KIIacCU(UIIMPOBATh XUMHUECKUE DJIEMEHTBI, HEOPTAaHUYECKHE BEIIECTBA, XUMHUECKUE pPEaKIIUU
(Mo yMcay M COCTaBy YYacTBYIOIIMX B PEaKIMM BEILECTB, MO TEIUIOBOMY 3((}eKTy, M0 U3MEHEHUIO CTeleHel
OKUCJICHUSI XUMHYECKUX JIEMEHTOB);



o XapakTepu30BaTh (OMHCHIBaTh) OOLIME M crHenuu(uyecKkrne XUMHYECKHUE CBOMCTBA IMPOCTBHIX H
CIIO)KHBIX  BEIIECTB, IOATBEP)KAAs OINUCAaHME MPUMEpPaMH MOJEKYSIPHBIX W  HMOHHBIX YPaBHEHUH
COOTBETCTBYIOLINX XUMUYECKUX PEaKIHii;

o COCTABJISATh YPABHEHUS 3JIEKTPOJUTHUUECKON JAUCCOLMAIMU KUCIIOT, IIEI04Yeld U coJieH, MOJIHbIE U
COKpaIlléHHBIEC YPAaBHEHUS peaKkil HOHHOTO OOMEeHa, YpaBHEHHs peaKIlHii, OATBEP)KIAIOIINX CYIIECTBOBAaHHUE
TEHETHYECKOM CBS3M MEX/y BEIIECTBAMH PAa3JIMYHBIX KIJIACCOB,;

o PacKphIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMA MOCPEACTBOM COCTAaBIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;

o MIPOTHO3UPOBATh CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOYKHOCTH MPOTEKAHUS
XUMHAYECKHX MPEBPALICHUI B PAa3IHUHBIX YCIOBUSIX;

o BBIUUCIIATE OTHOCHUTEJBHYIO MOJEKYISPHYIO M MOJSIDHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMUMUYECKOI'0 JIEMEHTa 10 GopMyJie COeIMHEHHs, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XMMUYECKOH peaKkuH;

o coOJiroaTh MpaBWiia MOJIb30BAHUS XMMHUYECKOH MOCYAOH M J1abOpaTOpHBIM 000pyIOBaHHUEM, a
TaKXe MpaBwiia oOpalleHHs C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLMSAMM I10 BBITOJHEHUIO JaOOPAaTOPHBIX
XMUMHAYECKHUX OIBITOB I10 MOJYYSHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (aMMHUAKa M YTICKUCIOTO ra3a);

o IIPOBOJIUTh  PEAKLMH, MOATBEPXKIAIONIME KAuYeCTBEHHbIM COCTaB pa3jMYHBIX  BEILECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJOPUA-, OpOMHUI-, HOAWA-, KapOoHaT-, ¢ocdar-, cwimkar-, cymabdar-,
THJIPOKCUA-UOHBI, KATHOHBl AMMOHHS M MOHBI M3YYEHHBIX METAJIOB, IMPUCYTCTBYIOUINE B BOIHBIX PAacTBOpax
HEOPraHMYEeCKUX BELIECTB;

o MPUMEHSTH OCHOBHBIE OIEPALMU MBICIHTEIBHON JEATEIIFHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHE,
0000111eHIe, CUCTEMAaTHU3aLUIO, BBISIBIEHUE IPUYMHHO-CIIEICTBEHHBIX CBsI3€l — Ui U3yUYEeHUsI CBOMCTB BEIIECTB
Y XUMHUYECKUX PEaKINii, ECTECTBEHHO-HAYYHbIC METO/IbI TO3HAHUS — HAOIIOICHHE, U3MEPEHHUE, MOJICIINPOBAaHNE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne 1/ HaunmeHoBaHue pa3aejioB H TeM KosanyecTBo yacos DJieKTpOoHHBIe (HU(ppoBLIE)
° n/m
MporpamMmmal Bcero KonTpoabHbie padoThl IIpakTnyeckue padoTnl o0pa3oBaTe/IbHbIE PecypChbl
Paznea 1. [lepBoHavyaabHble XUMUYECKUE TIOHATHS
XuMus — BakHas 0071acTh
11 €CTECTBO3HAHMS U ITPAKTHYECKOM 5 2 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
JIeSITeIbHOCTU YeIoBeKa
1.2 BelectBa 1 XUMHUYECKUE PEAKIIUH 15 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢c
HWroro mo pazneny 20
Pazgen 2. BaxkHelimne npeacTaBuTeId HEOPraHMYECKUX BelllecTB
B K T 0
2.1 O3AyX. RACTOPOL. LIOHATHE O 6 bu6nuoreka IIOK https://m.edsoo.ru/7f41837c¢
OKCHAAX
2.2 Bomopos.IToHsTHE 0 KHCIOTAaX U COMSX 8 1 bu6nuotexa LIOK https://m.edsoo.ru/7f41837¢c
Bopa. P I 6
23 OA. TaCTBOPEL. LIOHATHE O 5 1 1 Butsmorexa LOK https://m.edsoo.ru/7f41837¢
OCHOBAaHHAX
(0]
24 CHOBHBIC KIIACCRI HEOpraHHHiccrix 11 1 1 Butsmorexa LOK https://m.edsoo.ru/7f41837¢
COETMHEHUI
HWroro mo pazueny 30

Paznen 3. Ilepuoauueckuii 3akoH u [epuoauyeckas cucrema xumudeckux 3jaemeHToB JI. . MenaeneeBa. CTpoeHue aToM0OB. XuMHuieckas cBsizb. OKHCJIUT eJIbHO-
BOCCTAHOBHTEJIbHbIE PeaKINU

Ilepuoauueckuii 3aKoH u
I1
3.1 CPHOZITICCKA, CHOTEMA XHMITICCKHX 7 bubnuoreka [TOK https://m.edsoo.ru/7f41837c
anementoB JI. 1. MenneneeBa. CtpoeHune
aToma
X . -
3.2 HMIECKAs CBS3b. OKNCIHTENLHO 8 1 bu6mmoreka [TOK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHTEIILHBIC PEaKIIH
Uroro o paszaeny 15 bubauoreka ITOK https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 bubnuoreka ITOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[NTPOT'PAMME
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9 KJIACC

KoamuecTBo yacoB

DJIeKTPOHHBIE (IU(POBHIE)
Ne o/ HaumeHoBaHue pa3aesioB 1 TeM NPOrPaMMBbl KoHTpoJbHbie IpakTHyeckue
Bcero o0pa3oBaTe/bHBIC Pecypchl
padoThI padoThI
Paspea 1. BemecTBo U XuMH4YeCKHe PeaKIUH
11 [ToBTOpeHue u yriyOieHne 3HaHU OCHOBHBIX Pa3zeioB 5 1 Bubnmoreka [IOK
' Kypca 8 Kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHYCCKUX PEAKITUI 4 brbmmorexa LIOK
- p peait https://m.eds00.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOLUALMS. XUMUYECKUE PEAKIIUH B Bubnmoreka IIOK
13 8 1 1
pactBopax https://m.edsoo.ru/7f41a636
HWroro no paznmery 17
Paznen 2. Hemeraibl 1 HX COeTHHEHHU S
O061as XapakTepUCTHKa XUMUYIECKHX 31eMeHTOB VIIA- Bubnuorexa IIOK
2.1 4 1
rpymmbl. [anoreHs https://m.edsoo.ru/7f41a636
OO61ast XapaKTepUCTHKA XUMUYIECKHUX 3J1eMeHTOB VIA- bubnunoreka [JOK
2.2 ) 6
rpynmsl. Cepa u e€ CoemMHeHUS https://m.edsoo.ru/7f41a636
23 O01mas xapakTepUCTHKA XUMUICCKHUX 3JIeMEHTOB V A- 7 1 Bubmmorexa [IOK
' rpymibl. A30T, hochop U X COeAUHEHNUS https://m.edsoo.ru/7f41a636
24 O061ast XapakTepUCTHKA XUMUYIECKHUX 31eMeHTOB [V A- 8 1 9 bubnunoreka [JOK
' TPYIIBL. YTIIEPOA ¥ KPEMHHH U UX COCANHEHHUS https://m.edsoo.ru/7f41a636
HUroro no paznery 25
Pazgen 3. MeTannbl U X COeAUHEHHSA
Bbutnuoreka IIOK
3.1 5 4
O6me CBOHCTEA MeTamiIoR https://m.edso0o.ru/7f41a636
bu6 OK
3.2 Bakueiiiine MeTauibl 1 UX COCAMHEHUS 16 1 2 htI/tID::I;I/(;:ZI;Z(])_E).ru 175412636
Hroro no pazmery 20
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Pa3gen 4. Xumus U okpy:kamoumias cpeaa

41 BemiecTBa u MaTepua. 3 €JI0BEKA 3 bubmmorexa HOK
. TBAa ¥ MaTEPHAJIbI B )KM3HH YEIOBEK
. P https://m.edsoo0.ru/7f41a636
HWroro no paznery 3
Bubnmoreka IIOK
PezepBHOE Bpems 3

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
e Xwumus. 8 kiacc: yuel. ais obmeodpazoBarenbHbix yupexaenuit / O.C.
["abpuensH. - 3-¢ uz., crpeotu. - M.: Jlpoda, 2022. - 286 c.
e Xumud. Kkiacc: yueO. st o01eoopazoBarenbHbix yupexaenuii / O.C.
["aGpuensn. - 3-e uzn., crpeotut. - M.: JIpoda, 2022. - 288 c.

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA

1. I'abpuensu O. C., Bockob6oiinukona H. I1., Slmykosa A. B. HactonpHas kaura
yuntens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. l'abpuensu O. C., AAmykoBa A. B. Terpans /st 1aG0paTOPHBIX OMBITOB U
npaktuyeckux padot. 8 k1. K yueOnuky O. C. ['abpuensina «Xumus. 8 kinace». M.:
Hpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xmmusy. 8 kmacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'adbpuensn, O. C. Meronnueckoe nocodue k yueOnuky O. C. 'abpuensina
«Xmmusy. 9 xkmacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueonuky O. C. ['abpuensna «Xumus. 8
Kjaccy : metoaunyeckoe nocoodue / JI. . Acanosa. — M. : JIpoda, 2020

6. Xumus : TexHosornueckue kaptol K yueonuky O. C. I'abpuensna «Xumus. 9
Kjacey : metoaudeckoe nocobue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumust. 8 ki1.: KoHTpospHbIe U TpoBepoUYHbIe padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Yirakosa u

ap. - M.: Ipoda, 2022.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET
e http://www.chemnet.ru Iazera «Xumus» u caift s yuurens «5 uny Ha
YPOK XUMUI»
e http://him.1september.ru Eaunas xomtekmus LIOP: TIpeameTHas KoyuteKIus
«XuMuUsD
e http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAyYHBIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o61ieo0pa3zoBaTeabHOTO
nopTana
o http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoi
e http://chem.rusolymp.ru Opranudeckasi XUMHSL: SJIEKTPOHHBIA YICOHUK JIIsI
CpPEIHEH LIKOJIbI
e http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN
y4eOHUK
e http://www.chemistry.ru JlucraHmyoHHast OJIMMIINAAA 110 XUMHHU:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOESKT
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