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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIEr0 0Opa30oBaHUs COCTaBIE€HA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOECHMS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (eaepanbHOM
paboueil mporpamMmbl BOCIIUTaHHUS U C Y4ETOM KOHIEMIMM MpEnoiaBaHus y4eOHOTO IpenMera
«Xumus» B 00pa3oBaTelbHBIX opraHu3anusiax Poccuiickoit deaepanum.

[TIporpaMma mo XuMHUHM Ja€T MPEACTABICHUE O IIEeNAX, OO0meld cTpaTteruu OOydYeHUs,
BOCIMTAHUA U Pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHM Yy4eOHOro NpeaMeTa, yCTaHaBIMBAET
00s3aTeNbHOE NPEIMETHOE COJEpKaHUE, IPEIyCMAaTPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBaHHUE T10 pa3fesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPeesieT KOJINYeCTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKHU COJEP)KaHUSA, PEKOMEHAYEMYIO IIOCIEN0BATEIbHOCTD
W3YUYEHUSI XUMUU C YUYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTUKU y4€OHOTO
Iporecca, BO3pacTHbIX OCOOCHHOCTEN 00yUaroluXcs, ONpenesseT BO3MOKHOCTH MpeIMeTa JUIs
peanu3anuu TpeOOBaHHM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTEIbHON MPOTrpaMMBbl Ha
YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus, a TakKe TpeOOBaHM K pe3yibTaTaM 00yUeHHUs XUMUU
Ha YypOBHE LeJell W3ydeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-ITO3HABAaTEIbHON
JESTEIbHOCTH 00YYaroIerocst o OCBOCHUIO yUYEOHOTO COJIepKaHus.

3HaHHE XUMUH CIIY>)KUT OCHOBOH U1 (POPMHUPOBAHUS MUPOBO33PEHHUS 00YyUarOIIEerocs, ero
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIMU BEILECTB B IPUPOJIE, O MYTAX
pelieHuss TI00albHBIX TPoOJeM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKO 0€30MacHOCTH, TPOOIIEM 3ApaBOOXPAHEHUS.

N3yuenune xumun:

CHOCOOCTBYET peanu3alli BO3MOXHOCTEH JJIsi caMOpa3BUTHS U (OPMHUPOBAHUS
KYJbTYpbI JINYHOCTH, €€ 0011el U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaroumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHONl  NeATelNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIIbCKUX YMEHUN, HEOOXOJMMBIX KakK B IIOBCEJIHEBHOW KHU3HM, Tak U B
poeCCHOHATTEHON JeATETHLHOCTH,

3HAaKOMHUT CO CHEeHNU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI511a Ha €JUHCTBO MPUPOJBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TarloM B JOPMUPOBAHUU
€CTECTBEHHO--HAYYHOH IPaMOTHOCTH O00YYarOIIUXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHONIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TMPHUPOJAE, K UEIOBEKY, BHOCHT CBOM BKJaJ B OJKOJIOTHYECKOEe 0OpazoBaHuE
o0yyJarouuxcsi.

JlanHble HampaBiieHHs B OOy4€HHH XUMHUHU 00ecredyMBarOTCs CHeU(pUKON colep kKaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBISETCS IEJarorMyeckyd aJanTHPOBAHHBIM OTpPaKEeHUEM
0a30BOI HAYKH XUMUU HA OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS OPUEHTHPOBAH HA OCBOCHHUE
00yJaroIMMHUCS CUCTEMBbl TIEPBOHAYAIIBHBIX MMOHATUA XUMHUH, OCHOB HEOPTAHHMUECKOW XUMUHU U
HEKOTOPBIX OTJEIBHBIX 3HAUUMBIX TIOHATHI OPTaHUYECKON XUMHUH.

CtpyKkTypa copepaHHsl MPOrpaMMbl IO XUMHH c(POpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja k €€ msydenuro. CopepaHue CKJIaIbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AJIIEMEHTE M BEUIECTBE M CHUCTEMBbI MOHATUN O XuMuueckod peakuuu. OO0e 3TH CHUCTEMBbI



CTPYKTYpPHO OpraHM30BaHbl 0 MPUHIUIY [OCJIEAOBATEILHOTO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETUYECKUX MPEACTaBICHUIN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akoHa [I. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMMU;

— Y4YEHHUS O CTPOCHUH aTOMa U XUMHUECKOU CBA3H;

— MpECTaBIEHUH 00 MEKTPOIUTHIECKOM TUCCOIMALINYN BEIIECTB B pacTBOPax.

TeopeTnueckne 3HaAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATENBHO OT OJHOTO YPOBHS K JIpyromy,
BBIMOJIHAS (DYHKIMU OOBACHEHHS W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MNpOrpaMMbl O XUMHUHU CIOCOOCTBYET ()OPMHUPOBAHHUIO IPEACTABICHUS O
XMMHUYECKON COCTABJIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM [I03HaHUs B HayKe. M3yueHne xumun
INPOUCXOAUT C MPHUBJICYECHHEM 3HAHUNW W3 paHee M3YyYEHHBIX YYE€OHBIX MPEIMETOB:
«Oxpyxaromui Mup», «buonorus. 5-7 knacces» u «dusmka. 7 kaacey.

[Tpu n3yueHnn XUMUU TPOUCXOAUT (GOPMHUPOBAHHUE 3HAHUH OCHOB XUMHUUECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM NEATEIbHOCTH YEJIOBEKAa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpbl. 3ajaya y4eOHOTO MpeAMeTa COCTOMT B (POPMUPOBAHUU
CHUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX ()AKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHMPOBO33PEHUECKOrO XapakTepa, fA3blka HayKH, B
nprOOIIEHNH K HAYYHBIM METOJIaM MO3HAHMS IPU U3YYEHHUH BEIECTB U XUMUYECKUX PEaKIHii, B
GopMHpOBaHMM W Pa3BUTHM IIO3HABATEIBHBIX YMEHMA M WX NPUMEHEHHMH B Yy4eOHO-
MIO3HABATEJILHOM U y4eOHO-UCCIIE0BATENIbCKOM 1eATEbHOCTH, OCBOEHUH MpaBUJl O€3011aCHOTIO
oOpaleHus ¢ BEIECTBAMU B [IOBCEIHEBHON KHU3HH.

[Tpy M3ydyeHUM XMMUU Ha yYpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUECHHUE
nproOpeny Takue e, KaK:

— (hopMupOBaHHE MHTEIIEKTYAJIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHMUIO,
COTPYAHHUYECTBY, CaMOCTOSITEIbBHOMY MPHHATUIO PELIEHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYeCKoe MpHoOIIeHHe o0yJaromuxes K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJNbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(GhOpMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOIIUMUCS ONbITa
pa3sHOOOpa3HOM NesATEeIbHOCTH, MO3HAHHMS M CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIN), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3JINYHBIX BUIOB JESITEIbHOCTH;

— (popmupoBanue obmeit GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
yyciae YMEHHH OOBACHATh M OLCHMBAThH SIBJICHHUS OKPY)KAIOLIETO MMpa, UCIOJb3Yysl 3HAHUS U
OMBIT, TOJYYEHHBbIE INPU H3YYEHUM XHUMHH, TNPUMEHATh MX MpPH pElIeHUH npolieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

— (popMupoBaHue y 00y4aromuxcs 'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHHsI IEHHOCTH
XMUMHMYECKMX 3HAHUHM JJI BBIPAOOTKU SKOJIOTMYECKH LIE€IECOO0pa3HOro MNOBEIEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXAIOIIEH MPUPOIHOM
Cpelbl;



— pa3BUTHE MOTHUBAIIMHU K OOYYCHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHUS OOINEYEIIOBEYCCKMX IICHHOCTCH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
pOo(UIIS ¥ HAITPABJICHHOCTH JAIBHEHUIIIETO O0yUeHUS.

OO0miee 4uCiIo 4acoB, OTBEAEHHBIX I M3yUEHUS] XUMUHU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanmus, coctaiseT 136 yacoB: B § kinacce — 68 yacos (2 gaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEZCIIO).



COJEPKXAHME OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIe XUMHYeCKHE MOHATHSA

[Ipenmer xumuu. Ponb XMMHU B KM3HM 4elOBeKa. XHMMHUS B CHCTEMe Hayk. lema u
BeniectBa. dusnueckue CBOWCTBAa BEIIECTB. ArperaTHoe cocrtosHue BemecTtB. llonarne o
METO/ax MOo3HaHMUs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceil.

ATOMBI U MOJEKYJbl. XHUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHYECKUX DJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (opmyna. BalleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENBbHAs aTOMHast Macca. OTHOCHUTENbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 10J1s1 XMMHYECKOI0 2JIEMEHTA B COSMHEHUH.

KomunuectBo BemectBa. Monb. MonspHas macca. B3auMocBsi3p KONIMYECTBa, MacChl U
qHCiIa CTPYKTYPHBIX €AMHUIL BelecTBa. PacuéTsl mo popmynaM XUMHUYECKUX COeTMHEHUH.

O®usnyeckue U XMMHUYECKHUE SIBJICHMS. XHUMUYecKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIEeCTB. Xumuueckue ypaBHeHus. Kiaccudukanus XuMudeckux peaxuui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYJOW, ImpaBuiaMu paboThl B J1a0opaTopuu U mpuéMamu
oOparieHusi ¢ J1abOpaToOpHBIM O0OpPYAOBaHUEM, M3YUYEHHE M OMUCAHUE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKNX BEUIECTB, HaOmoAeHne (u3nUecKuX (IJIaBIeHUE BOCKA, TassHUE JIbJa,
pactupaHue caxapa B CTyINKe, KUIIEHHE U KOHJCHCALUs BOJbI) M XUMHUYECKUX (TOpPEHHE CBEYH,
MIPOKAJIMBAaHUE MEIHOI MPOBOJIOKH, B3aUMOJEHCTBIE MeJla C KMCIIOTOM) sIBIIEHUH, HaOII01eHne
W ONHCAaHWE TMPHU3HAKOB TMPOTEKAHUS XHUMUYECKHMX peakuuil (pas3jokeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIIOTHI C XJOpUIOM Oapus, pasnoxkenue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auUMoJelcTBUe jxene3a ¢ pactBopoM comu meau (Il), m3yuenuwe crmocoboB
pas3jieNeHnss CMecel: C TOMOINBI0 MarHuTa, (QWIBTPOBAHHE, BBIIAPUBAHUE, IHCTUILISALIMS,
xpomaTtorpadus, TMpoBeleHHWE OYUCTKM TMOBAapPEHHON COJM, HaOMIOJeHHEe U ONHCAaHHE
pE3yJIbTaTOB IPOBEIEHUS OIIBITA, WUIOCTPUPYIOIIErO 3aKOH COXpPAaHEHHs MacChl, CO3/IaHHE
MoJiesIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Ba:xneiinmue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopog — aleMeHT U MpOCTOE BEILIECTBO.
Haxoxnenue kucinopoja B npupoze, GU3HUecKue U XUMHUECKUE CBOMCTBA (peakiMyu TOPEeHHs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl MOJMydeHHs KHUCIOpoJa B J1abopatopuu u
npoMbIIIIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — autoTpornHas MoAu(HKamnus
KHUCJIOPO/JIa.

TennoBoil 3¢ ¢deKkT XUMHUUECKOW peaklUuu, TEePMOXMMHUUYECKUE YpaBHEHUs, 5K30- U
OHAOTEPMUYECKUE peakuuu. TOoIUIMBO: yronb M MeTaH. 3arps3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3(dexTa, pazpylieHne 030HOBOTO CIIOS.

Bogopon — »snemeHT u mpocroe BemecTBo. HaxoxaeHue Bogopona B INPHUPOJAE,
buznyecKkue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHusi. Kuciorsl u comu.

Mounsipublit 00bEM ra30B. Pacy€Thl 10 XMMUYECKUM YPaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsie u
HEHACBHIIIEHHbIE pacTBOpbl. PacTBopuMoOCTh BeliecTB B Boje. MaccoBas J0js BelllecTBa B
pactBope. XuMU4eckue cBoiicTBa Boabl. OcHOBaHUs. Ponb pacTBOpOB B MpUPOJE U B KU3HU



yenoBeka. KpyroBopoT BozbI B TpUpoje. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa M OUYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcunpl. Kimaccuukanus OKCHIIOB:
cojeoOpa3zyroue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronie. Homenkiarypa
okcu10B. du3nueckre U XMMUYECKHe CBoiicTBa okcu0B. [lonmyueHne okcuaos.

OcHoBanus. Krnaccudukamuss OCHOBaHMIA: IIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuii. du3znueckne M XHMHUYECKHE CBOMCTBAa OCHOBaHWU. llomyueHue
OCHOBaHUM.

Kucnotsl. Kmaccudukanus xucinor. Homenknarypa kucinor. @u3nydecKkue ¥ XUMUIECKHE
cBoiicTBa kuciaoT. Psig aktuBHocTn MetasuioB H. H. bekerosa. [loyuenue kucior.

Comu. Homenknartypa coiseid. @u3znueckue U XMMHUUYECKHE cBoiicTBa coiyel. [lomydyenue
COJICH.

I'eHeTnyeckas CBsI3b MEXAY KJIacCaMHU HEOPTraHUYECKHUX COSAMHEHUN.

Xumuueckuii Ixcnepumenm:

Ka4eCTBEHHOE OIpeJIeNIeHUe CO/IepKaHMsl KHCIopoJa B BO3/yXe, MOJydeHue, cooupanue,
pacro3HaBaHME M M3yYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHHE B3aUMOJEHUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHMS W INpEKpallleHusi ropeHus (Iokapa), 03HaKOMJICHHE C
oOpa3laMu OKCHJOB M OIMCaHHE HMX CBOWCTB, IOJy4y€HHE, COOMpaHue, paclo3HaBaHUE U
U3y4YeHHEe CBOMCTB BOJOpojaa (ropeHue), B3auMojeicTBHE Bojopoaa ¢ okcuaom meau (I1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE OOpa3IlOB BEIIECTB KOJIHMYECTBOM
1 momb, uccinenoBaHE OCOOECHHOCTEM PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PAaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM Jl0JIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajbIieM) (BO3MOXKHO HCIOJIB30BaHUE
BUIEOMATEPHAJIOB), MCCIEI0BaHUE OOpa3LOB HEOPraHMUECKUX BEIECTB PA3JIMYHBIX KIIACCOB,
HaAOJII0/IEHUE M3MEHEHHS OKpacKH WHAMKATOPOB B PAacTBOpPax KHUCIOT U IIEJIOYEH, H3yuyeHUe
B3aumozeiicteust okcuga menu (Il) ¢ pacTtBopom cepHOW KHCIOTBHI, KHUCIOT C MeETajlaMH,
peakuMii HEWTpalau3aluuy, NOJy4eHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTajuia IpyTuM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Baxkueiiue
KJIACChl HEOPTAHUYECKUX COEMHEHUI.

Ilepuonuyeckuii 3axoH u Ilepuoagmyeckasi cucrema xumudeckux siementros JI. M.
MenpesieeBa. Ctpoenne aToMoB. XUMH4YeCKasi CBSI3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIEC
peakumuu

[lepBble TOMBITKH KJIAacCU(DUKAIIMA XUMHUYECKHX dJeMeHTOB. [loHsitme o Tpymnmax
CXOJHBIX 3JIEMEHTOB (IIETOYHBIC U HIETIOYHO3EMENbHBIE METAIIbI, TaJOTEHbI, UHEPTHBIEC Ta3bl).
DIEeMEHTHI, KOTOpbIE 00pa3yroT aM(OTepHBIE OKCUIBI U TUIPOKCHU/IBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumMuyeckux siemeHtoB J[. .
MenneneeBa. Koporkonepuognas u anuHHOnepuoaHas ¢opmel [lepuoguueckoil cuctemsl
xumuueckux snemeHTtoB JI. M. MenneneeBa. Ilepuonbsl u rpynmbl. Duznueckuid CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUOAA U TPYIIIIHI JIEMEHTA.

Crpoenne aromoB. CocrtaB artomMHbIX szaep. M3orombl. Onexktponbl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IEpBBIX 20 XMMUYECKHUX 3J1eMeHTOB [leproauueckoi cucTeMbl
. W. MeHnneneeBa. XapaKTepUCTHKAa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckou cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAaM U IEPUOJIAM.



3nauenne [lepuognueckoro 3akona u Ileproandeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTUS HayKu U npakTuku. Jl. 1. MenaeneeB — y4€HbIil U IpakIaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucieHus. OKHUCITUTEIHHO--BOCCTAHOBUTEIbHBIE  peakiuu.  [Iporecchl
OKHCJICHHUS U BOCCTaHOBJIEHHs. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4deHue oO0pa3IoB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIPOKCHUIA
[IMHKA C PacTBOpPaMHU KUCIOT M IIEJIOYeH, IPOBEICHHUE OMBITOB, WIUTIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEeHUE, PEaKluu Pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemnunie ceasu

Peanuzanus MexXnpeIMEeTHBIX CBS3CH MPH M3YYCHUH XMMUU B 8 KJIaCCE€ OCYIIECTBIISIETCS
yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHATUM, TaK W TOHSATHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICTTbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAyYHBIC TIOHATHS: HAY4YHBIA (PaKT, THIOTE3a, TEOpHs, 3aKOH,
aHaNM3,  CHUHTE3,  KIacCHU(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  IKCIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®usuka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
pPaZlOaKTUBHOCTh, MOJIEKYINa, JSJEKTPUUYECKUN 3apsl, BEIIECTBO, TeJ0, O0BEM, arperaTHOE
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEITUYHMHBI, SAMHHIIBI M3MEPEHUs, KOCMOC, IIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadus: armocdepa, ruapocdhepa, MHHEpalbl, TOpPHbIE MMOPOJIbI, IOJE3HBIC
MCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XumMHYecKasi peakuus

[Tepuonnueckuit 3akoH. Ilepmoamueckas cucremMa xuMuueckux 3semeHtoB . H.
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB IEPBBIX TPEX MEPHOJOB, KAJIMs, KaJIbLUU M HUX COCIAMHEHUHW B COOTBETCTBHHU C
MOJIO’KEHUEM 3JIEMEHTOB B [leproinuecKkoi CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHABI XUMHUYECKON CBs3M. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THINA KPUCTAUIMYECKON PEMIETKM U BUIA XUMUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKHUX COEAMHEHHM, F€HEeTHYECKas
CBSI3b HEOPTraHWYECKHUX BEILLECTB.

Knaccudukanus XUMUYECKUX PEaKIUi MO pa3TUYHbIM MpHU3HaKaM (IO YUCITY U COCTaBY
YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(dekTy, Mo H3MCHCHHIO CTEIeHEeH
OKHUCJIEHHS XMMUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, M0 YYaCTUIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUYECKHE YPABHEHUSI.

[TonsiTe o ckopocTH XxuMU4eckoil peakuuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XMMHYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX W TE€TEPOTreHHBIX peakuusx. Ilonsarue o
karanuse. lloHsTme o xumuyeckoM paBHOBecHMM. DakTOpBL, BIMSIOLME HAa CKOPOCTh
XUMUYECKON PEAKLUHU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, DSJEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHOW peakiuu. CocTaBlieHHE YpPaBHEHUH OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIIOJIB30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopus 2NEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTnoHsl,
aHUOHBI. MexaHM3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMM BHJAMU XHMHYECKOH CBS3U.
Crenenp auccounanuu. CuiabHbIE U CIIA0bIE 3JEKTPOIUTHI.

Peakuuy moHHoro oOMeHa. YCIIOBHUsSI NPOTEKaHUS pEaKIMii HOHHOrO OOMEHa, MOJHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoIiCTBa KHCJIOT, OCHOBAaHUI M cojeil B cBeTe
IPEJCTaBICHUA 00 3JIEKTpONIUTUYECKON aucconuanuy. KadecTBeHHblE pPEaKIUU Ha HOHBI.
[TonsiTHEe 0 rUapOIN3E CONEN.

Xumuueckuii IKCnepumeHm:

O03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJIOB W HEMeTauIoB (TrpaduTa H anmasa), CIOXKHBIX BEHIECTB (XJIOpHIa HATpUs),
UCCJIEIOBAaHHE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKON peakluu OT BO3JACHCTBUS pa3IMYHBIX
(bakTOpOB, HCCIEI0BaHUE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MpPOLECCa TUCCOLMALUU
KHUCJIOT, IIEJI0Ye M cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHJEO MAaTEpUAOB), IMPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIMX MPU3HAKH MPOTEKaHUsl peaKIuii MOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBbIJEICHHE Tra3a, 00pa30BaHME BOJbI), OINbBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUil (rOpeHue, peakluu pasiokKeHUs, COEIUHEHUS),
pacrno3HaBaHUE HEOPTraHMYECKHX BELIECTB C IOMOIIBI0 KAuye€CTBEHHBIX pPEAKLUI Ha HOHBI,
pelLIeHHE IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaibl 1 UX cOeJUHEHHUS

OOmast xapakrepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTpoeHue M (U3NYECKHE CBOWCTBA TMPOCTBIX BEIIECTB — TaJOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOAEHCTBHE C MeTaulaMH, HEeMEeTaJulaMu,
menoyamu). Xaoposogopoa. ConsHas KHUCIOTa, XUMMYECKHME CBOMCTBA, IOJy4YECHHE,
npuMeHeHue. JleficTBre xjiopa 1 XJI0pOBOJOPO/a Ha OPraHu3M 4esioBeka. BaxHelimue xsiopuabl
U MX HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapaktepuctuka 3yeMeHTOoB VIA-rpynnel. OcCoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyeckue CBOMCTBA MPOCTBHIX BEIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMN KUCIOPOJAA U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYECKHEe M XHMHUYecKHe cBoicTBa. OKCHIBI Cepbl Kak
MIPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuCIIOTa, (PU3MYECKHEe U XMMHUYECKHE CBOICTBa
(oOme kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduyueckue). XHUMHUYECKHE pPEeakluy,
JeKallde B OCHOBE MPOMBIIIICHHOTO CIoco0a IMONydeHUs CepHO KucioTsl. [Ipumenenue
cepHoll kucinothl. Conu cepHON KUCIIOThI, KaueCTBEHHAs peakiys Ha cyibdar-uon. Haxoxaenue
ceppl U €€ COEeIMHEHUH B MpUpPoAe. XHUMHUECKOE 3arpsA3HEHUE OKpYKaoIeHd Ccpeabl
COEJMHEHUSIMH Cepbl (KHCIOTHBIE JNOXAM, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALICHMSL.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHpoJe, (U3NYECKHE H
XUMUYECKHe cBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue U XUMHUIECKHE
CBOWCTBA, MoylydeHue 1 npuMenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IOJIy4eHHUE,
bu3nYecKkue W XHMMHYECKHE CBOMCTBa (0OIuMe KakK TPEICTAaBUTENs Kilacca KHCIOT |
cneuugpuyeckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



yno0peHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIEH Cpeibl COSAMHEHUSMHU a30Ta (KHCIOTHBIC
O, 3arpsi3HEHHE BO3JyXa, MOYBbI U BOAOEMOB). Docdop, aloTporHble MOAUPUKALUN
doctopa, ¢pusznuyeckue u xummuueckue cpoiicta. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢u3nueckue M XMMHYECKHE CBOWCTBa, mosyudeHue. Mcmonb3oBanue QocdaToB B KauecTBe
MUHEPATBHBIX YIO0OPEHUH.

OO6mass xapaktepuctuka 31eMeHTOoB |VA-rpynmel. OCOOEHHOCTH CTPOECHHS AaTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIIEPOJ, aJFIOTPOMNHbIE MOIU(PUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, GusndecKkue u XuMUIecKkrue cBoicTBa. AncopOiusa. KpyroBopot yriepoaa B nmpupoje.
Oxcuapl yraepona, ux (U3NUECKUe U XMMHYECKHE CBOWMCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJyYeHHE U TPUMEHEHHE. DKOJIOTHYECKHEe MPOOIeMbl, CBsI3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a II100aIbHOTO MOTEIJICHUs KIuMaTta, MapHUKOBbIN 3¢ddexr. YrompHas kucimora u e
cony, UX (pU3MUecCKWe M XMMHYECKHE CBOICTBA, MOJY4YeHHE M TpuUMeHeHue. KauecTBeHHas
peaknus Ha  KapOoHar-MoOHBL.  Mcmonmp3oBaHue  KapOOHATOB B OBITY, MEAWIUHE,
MPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHauabHBIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX yriepoja
(MeTaH, »TaH, JTWUJCH, AaleTWICH, ATaHOJ, IJIMIEPHH, YKCYCHas Kkwuciora). IIpupoansie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHl HX TNepepadOTKH
(6eH3uH), UX poJb B OBITY ¥ MMPOMBINUICHHOCTH. [IOHITHE O OMOTOTUYECKH BaXKHBIX BEIICCTBAX:
KHUpax, Oelkax, YIJeBoJaXx — M HMX pOJM B KM3HM ueloBeka. MarepuaiabHOE €AUHCTBO
OpPraHUYECKUX U HEOPTaHMYECKUX COCIHMHEHUH.

Kpemunuii, ero ¢usnyeckue W XUMHUYECKHE CBOWCTBA, TOJYYCHHE W TPUMCHCHHE.
Coenunenus kpemHusi B mpupoge. OOmme mpencraBieHuss o6 okcuae kpemuus (I1V) u
KpeMHUEBOM kucioTe. CUIIUKAThI, UX UCIIOJIb30BAHKUE B OBITY, B IPOMBIIIIECHHOCTH. BaxHeiime
CTPOUTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€301acHOTO UCIIOJIB30BAHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4YeHHe o0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KUCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH HA XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromue (U3NIEeCKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COCIMHEHHUH (BO3MOXHO
UCIIONIb30BAaHUE BHJAEOMATEpUasIoB), O3HAKOMIIEHHE C o0OpasliaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HaKOMJIGHHE C o0pa3uamu cepbl U €€ COCOIUHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJECOMATEpHaoB), HaOmIoleHHe Tpolecca OOyIJIMBaHUS — caxapa IOox  JeicTBHEM
KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEepHOM
KHUCJIOThI, TIPOBEJCHUE KAaueCTBEHHOM peakiuu Ha cynb(aT-MoOH W HaONIoeHue MpH3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa W uUX coenruHEHUN
(BO3MOYKHO MCII0JIb30BAHHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (hochOpHBIX ynoOpeHui,
NoJy4YeHue, coOupaHue, pacrno3HaBaHWE W M3yYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaYeCTBEHHBIX pEakUMid Ha HMOH aMMOHUA U ¢ocdar-uOH U U3y4YeHHE NPU3HAKOB HX
NPOTEKAaHUs, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MeNbl0 (BO3MOXHO
UCTIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYCHHE MOJENeH KPHUCTAIUTMYECKUX PEIETOK anMasa,
rpadpura, QyiepeHa, O3HAKOMJIEHHE C TIPOIECCOM aJcOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MpPOTHBOrasa, Mojy4yeHue, cCoOupaHue, pacro3HaBaHUueE
U M3y4YCHHUE CBOWCTB YIJIEKUCIIOTO ra3a, MpoBEJCHHE KAadeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAaT-UOHBl M M3y4YeHHE NPU3HAKOB UX MPOTEKaHHs, O3HAKOMJICHHE C TPOIyKIHEH
CHWJIMKaTHOM MPOMBINIIEHHOCTH, PELICHHE SKCIEPUMEHTANbHBIX 3a/1ad Mo TeMe «BaxHeiue
HEMETAJUJIbl U UX COCTUHEHUS.



MeTajiibl M X COCAMHEHUS

OO0mass xapakTepUCTHKAa XMMHYECKUX DJIEMEHTOB — META/JIOB Ha OCHOBaHUHM HX
nosnioxeHus B [lepuoanueckoii cucreme xumudeckux snemeHToB J. 1. MenneneeBa u ctpoeHust
atomoB. CTpoeHue MeTauioB. MeramuiMueckas CBsI3b M METAJUIMYECKas KpUCTauIMuecKas
pemeéTka. DIEKTPOXUMUYECKUM psAll HanpspDKeHUH MeTauioB. dusmyeckue U XUMHUUYECKHE
cBoiicTBa MeTtayyioB. OO1ue crnocoObl MoxydeHuss MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CijiaBsl (CTalb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounbie MeTawibl: OJ0KEeHUE B [leproanyueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa, cTpoeHHE UX aTOMOB, HaXOXJIEHUE B Npupoae. OU3MYECKHE U XUMHUYECKUE
CBOIicTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHneHne
[IEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuil M KanbLui: MojoxxeHue B [lepuoamdeckoit
cuctemMe xumudeckux snemeHtoB [[. M. MeHneneeBa, CTpOEHHUE UX aTOMOB, HaXOXJICHUE B
npupoae. Puznueckue U XUMMUYECKUE CBOICTBA MAarHus W Kanblus. BaxkHeilmue coequHeHus
KaJbIUs (OKCUI, TUAPOKCHU, CONN). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnmomMunuii: nonoxkenue B llepumoamdeckoin cucteMe xumudeckux siaemeHToB 1. .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXKaAeHue B mpuponae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH/IA AITFOMHHHSIL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XuUMUYECKUX adnemeHtoB [l M.
MenneneeBa, CTpOEHUE aTOMa, HaxoXKaAeHue B mpuponae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokeuasl U conu skenesa (II) m xenmesa (I1l), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE C O00pa3llaMM METalIoB M CIUIaBOB, UX (U3NYECKUMHU CBOMCTBAMH,
M3YYEeHHUE PE3YJIbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEpPUANIOB),
0COOCHHOCTEH B3aMMOJIEHCTBHS OKCHIA KaJbIUsl U HATPHUS C BOJON (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HMCCIEAOBAaHUE CBOWMCTB JKECTKOW BOJBI, MpOIlEcca TOPCHHUs JKele3a B
KHUCIOposie  (BO3MOXKHO  MCIIOJIb30BaHME  BUIEOMATEpHUaNioB), MPU3HAKOB  IPOTEKaHUs
KayeCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KajJbll¥s, allOMUHUA, MHKA, xene3a (I1) u xenesa
(1), meau (1), HaGMrOIEHME U OMKMCAHKE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
Kamusl U Kaiblus (BO3MOXHO HCIIOJIB30BaHKUE BUACOMATEPUATIOB), HCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THIPOKCUIA [IUHKA, PEIICHUE YKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMe «BakHelne MeTauibl U UX COCIUHEHUS.

XuMus M OKpYKaoLias cpeaa

BemectBa u MaTepuaisl B IIOBCEJHEBHOM JKU3HM uyeoBeKa. bezomacHoe MCIoib30BaHue
BCIICCTB M XUMHUYECKHX peaknuii B ObITy. IlepBas moMmoImp MpH XUMHUYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH cpelibl (MpeaenbHas TOMyCTUMAas KOHIIEHTPAIIUs
BeniecTs, nanee — [1JIK). Poxp xumun B penieHu# SK0IOTHIECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIC MaTEPUAJIBI).

Meswcnpeomemnnie ceasu

Peanuzarust MexXnpeAMETHBIX CBA3EH MPU U3YYEHHH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCHOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyUHbIX TOHATUH, TakK M MOHATHH,
SABJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/I€IBHBIX NPEIMETOB €CTECTBEHHO--HAYYHOTI'O ITUKJIA.



OO0mme ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: Hay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHajgu3, CHUHTEe3,  Kiaccuukamus,  NEePUOAUYHOCTh,  HAOMIOJIEHHE,  DKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBIICHHUE, TAPHUKOBBIN 2P (HEKT, TEXHOIOTHS, MAaTePHUAIHI.

®dusuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, HU30TOIbI,
paauOaKTUBHOCTh, MOJICKYJIA, JJICKTPUUECKUH 3apsij, TMPOBOAHUKH, MOJYIPOBOIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHCTAJUIMYECKas pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
€AVHUITBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

Bbuonorus: ¢orocuntes, apixanue, Ouocdepa, sKocucTemMa, MHHEpAJIbHBIE yIO0OpEHUs,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
MCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHUS MPOTrPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X07le 00Y4YEHHUsI XMMUHU B €IMHCTBE YU€OHOIH M BOCTIUTATEIbHOM JEATEIbHOCTH B
COOTBCTCTBHUU C TpaaAuLIMOHHBIMHA pOCCHﬁCKHMH COHOKYJIbTYPHBIMU n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMaMH IOBEACHUS U
CHOCOOCTBYIOT MpolieccaM CaMOIO3HaHMS, CAMOPA3BUTHS U COLIMATN3AIIMH 00yUYatOMIUXCSL.

JInuHOCTHEBIE PE3YIbTAThl OTpaXAalOT T'OTOBHOCTH 06y11a101m/1xcs1 PYKOBOACTBOBATHCA
CUCTEMOM TTO3UTHBHBIX IIECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCILHOCTU Ha e€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

LEHHOCTHOI'O OTHOIIECHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HacJICAUK, IIOHMMAaHHA 3HAUYCHUA XUMHYIECKOH HayKH B JXWU3HHU COBPCMCHHOI'O O6HICCTBa,
CIIOCOOHOCTH BJIaJIETh JIOCTOBEPHOM MH(pOpMaIUeil 0 MepeoBbIX TOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON U OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpOMHCTBE
MUpa 1 001I1eCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MNpEaACTaBJICHHUA O COIUMAJIBHBIX HOpMax M IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHA B
KOJJIEKTUBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTHU B 00IIECTBEHHO MOJIE3HO,
y‘-IC6H0-I/ICCHeHOBaTQHLCKOﬁ, TBOp‘IeCKOfI U Jpyrux BHUAaX JOCATCIbHOCTH, TOTOBHOCTU K
pa3zHO00pa3HON COBMECTHOM AESITEbHOCTH MPH BBINOJIHEHNN yUeOHbBIX, I03HABATEIbHBIX 3a/1a4,
BBITIOJTHEHUH XHUMHYECKUX OSKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMOHMMAHHIO ¥ B3aUMOIIOMOINM B Tpoliecce ITOH yuyeOHOU AesTebHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEIEHUE M IOCTYNIKM CBOMX TOBAapHINEH C IO3UIMM HPABCTBEHHBIX U
MPABOBBIX HOPM € YUETOM OCO3HAHHUSI TIOCJIEACTBUN MMOCTYIIKOB;

3) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XUMHYECKOM  peaklMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKHM M COCTABIIIOIINAE OCHOBY JUIS
NOHMMAaHMUA  CYIIHOCTH HAy4yHOW KAapTHHBI  MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3aMMOCBA3SIX YEJIOBEKa C MPUPOTHON CPeloid, O posin
XMMHHU B [TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHbIE MOTHUBBI, HAIIPABJIICHHBIE Ha IIOJIyYEHHE HOBBIX 3HAHUI 10 XHMMHH,
HEOOXOUMBIC JUJIi OOBSCHEHUS HAOJIOMaeMbIX TIPOIECCOB W SBJICHHA, ITO3HABATEIHHOM,
MH(GOPMAIIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4yeOHBIMHM TEKCTaMH, CIIPAaBOYHOH JIUTEPaTypoOi, AOCTYHNHBIMH TEXHHUUECKUMH CpPEACTBAMHU
WH(POPMAIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHMIO M TO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIENOBATEILCKON ACATEIHLHOCTH, K OCO3HAHHOMY BBIOODY
HANPAaBIEHHOCTU U YPOBHs 00y4YEeHHs B ajbHEeHIIEM;

4) popMHUPOBAHHS KYJIBTYPHI 310POBb:

OCO3HAHUE LECHHOCTHU XKHW3HHU, OTBCTCTBCHHOI'0O OTHOHICHUA K CBOEMY 3J0pPOBEBIO,
YCTAaHOBKM Ha 3JI0pOBbIii 00pa3 >KWM3HM, OCO3HAHHE MOCIEACTBUM M HENPUSITHE BpPEIHBIX
NpUBBIYEK (YMOTPEONEHUSI alKorojis, HApKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOICHUS



mpaBujl 0€30MaCHOCTH TPU OOpaIlEeHWH C XUMHUYECKMMHU BEIIECTBAMU B OBITY M pEaIbHOU
KU3HU;

5) TPy10BOT0 BOCTIMTAHUS

MHTEPEC K MPAKTHUECKOMY M3YyUEHHUIO MPOodEeCcCHil U TpyAa pa3indyHOro poja, YBaXKEHHE K
TPyLy U pe3yJbTaraM TPYIOBOM MACSATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
NpPEeIMETHBIX 3HAHMW 1O XUMHUH, OCO3HAaHHBIM BBIOOP WHIMBUIYaJbHOW TPAEKTOPUU
MPOJOHKEHHUS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil npodecCuoHaIbHOW NEATeNbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJalITHPOBATHCS B MPOPECCHOHATBHON CPe/IE;

6) IK0JIOrH4€eCKOro BOCITUTAHUS

HKOJIOTMYECKH I11eNIecCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMs, TOHUMaHUE LIEHHOCTH 3J0pPOBOro M 0Oe30macHoro obOpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 370POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHHUS TIPABIII O€30TIaCHOTO MOBEICHUS TP pabOTe ¢ BEIECTBAMH,
a TAK)KE€ B CUTyalUsIX, YTPOKAIOLIKX 3JOPOBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TMPUMEHSATHh 3HAHUS, IMOJy4YaeMble IMPU HU3YUYCHUU XUMHH, Uil PEIICHHS
3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOJHON CPEOi, ISl TOBBILICHHS YPOBHS SKOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHUS INI00AJTBHOTO XapakTepa SKOJOTHYECKHUX MPOoOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJ0B XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PyYKOBOJCTBOBATHCS UM B
II0O3HABATEJILHON, KOMMYHUKATUBHOM U COLIUAJILHOM IPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yJNbTaTOB BBIICISIOT 3HAYMMbIE A7 (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIINI, THIOTe3a, (akKT, cUCTeMa,
Mpol1IecC, SKCIEPUMEHT U APYroe.), KOTOPhIE UCIOJIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX y4E€OHBIX
MpeAMETax U MO3BOJISIOT HA OCHOBE 3HAHUM M3 ATHX MPEIMETOB (DOPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHUpa, U yHHBEpCAIbHbIE ydeOHble NeHCTBHS (II03HABATENbHBIE,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOpble oOecrneuuBaroT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU e TEIBHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBbie Jiornyeckue 1eMCTBUA:

YMEHHUS MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILIEHUS TPU OCBOCHUU 3HAHUMU:
pacKpbIBaTh CMBICII XUMHYECKHMX TOHATUM (BBLACNIATH HX XapaKTepHbIE MPU3HAKH,
yCTaHABIWBATh B3aUMOCBS3b C JPYTUMHU MOHATHUSIMU), UCTIOIB30BaTh MOHITHS sl OOBSICHEHUS
OTIIENbHBIX (DAKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KIacCH(PHUKAIUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIINi, yCTaHABIMBATh MPUUYUHHO-CIIEACTBEHHBIE CBSI3U
MEXIy 00BEKTaMH U3YUYCHHUsI, CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC,
10 aHAJIOTHH ), IEJ1aTh BHIBOJIBI M 3aKJIFOUCHHS;

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHMs MOHATHS (IIPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, WCIONb3yeMble B XHUMHH, MPEOOPa30BBIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHUHM MOJICIIbHBIC MPEICTABICHUS — XUMUYECKHN 3HAK (CHMBOJI AJIEMEHTA),
XUMHUYeckass (opMylia W ypaBHEHHE XUMHUYECKOW peaklud — TMpU PEHIeHHd Y4eOHO-
MO3HABaTEeNbHBIX 3a/lad, C Y4YETOM OTHUX MOJENBHBIX MPEJICTaBICHUA BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYAaE€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIUM, BBISBISITH OOILIME 3aKOHOMEPHOCTH, MPUYHUHHO-CJICICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaeMBIX MPOIeccax U SIBICHUSX.

Ba3zoBrbIe ucciaenoBaresLCKHe JeliCTBUA.



YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHUS, a
TakK€ B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHH;

npuoOpeTeHre omnbiTa MO IUIAHUPOBAHMIO, OPraHM3alUU M TMPOBEICHHUIO YYEHHYECKHUX
HKCTIEPUMEHTOB, YMEHHE HAOIOAATh 3a XOJIOM IPOIIECCa, CAMOCTOSTEIBHO TIPOTHO3HPOBATH €TI0
pe3ynbTaT, (GopMyIUpoBaTh OOOOIIEHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTUYET O MPOACIaHHON paboTe.

PabGora ¢ undopmanmeii:

yYMEHHE BbIOMPATh, AaHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHbIX BUI0B
1 GOpM Ipe/ICTaBICHUS, TOTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs TUTepaTypa
XMUMUYECKOTO COJEp)KaHUs, CHOpaBOYHble mocoOusi, pecypchl HWHTepHeTa), KpUTHUECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSATh Pa3INuHbIe METO/IbI U 3aIPOCHI PU NOUCKE U 0TOOpe MH(pOpMAIK U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BBITIOJIHEHUSI YU€OHBIX M IMO3HABATEIbHBIX 3a7a4
OMpeNIeNIEHHOr0 THUMa, MPHOOpPETeHHE OIbiTa B 00JacTH HCMOJIBb30BaHUS HH()OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYpOU aKTUBHOT'O UCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTHUMAbHYIO (opMy mpeacTaBiIeHUS
nHbOpMallMl M WUIIOCTPUPOBATh pEIIaeMble 3a/ladydl HECJIOKHBIMU CXEMaMH, JHharpaMMaMi,
Opyrumu popmamu rpaduky U UX KOMOMHALIUAMUY;

YMEHHE UCIONb30BaTh M aHATU3UPOBATh B Ipolecce y4yeOHOM M HCCIeI0BATEIbCKON
JeSTeNIbHOCTH UH(POPMALIHIO O BIUSHUU IPOMBIIIIEHHOCTH, CETLCKOTO X0341iCTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaIOUIeH PUPOSAHOMN CPEBI.

KoMMmyHHnKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJ€ JAuanora u (Wiau) ITUCKYCCHUH) MO CYLIECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIIIOJIHEHUS
MIPEIJI0KEHHOU 3a/1a4u;

YMEHUS MPEACTABIATh MOJIYYEHHbIE PE3YJIbTaThl I03HABATEIBHON JEATEIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTax; JejaThb IPE3CHTALUIO0 PE3YJbTAaTOB BBIIIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (7ab0paTOPHOTO OMbITa, JaOOpaTOPHON pabOTHI MO WCCIIEIOBAHHIO CBOMCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
UCCIIEIOBATENIbCKONW JEATENIbHOCTH TPH PEIICHHH BO3HHUKAIOMIMX IMPOOJeM Ha OCHOBE y4éra
OoOLIMX MHTEPECOB M COIJIacOBaHMs MNO3UIMM (0OCyXIeHHs, oOMEH MHEHHUSMH, «MO3IOBbIE
HITYPMbD», KOOPJAWHALIAS COBMECTHBIX JEHCTBUMN, ONPEACICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U pyTHE).

PeryasiTuBHble yHHBepPcaJibHbIe YUeOHbIE 1eCTBHS:

YMEHHE CAMOCTOSATEIBHO ONpPENEATh 1eNIU AEATENbHOCTH, IIJIaHUPOBATh, OCYILECTBIATD,
KOHTPOJIUPOBATh W MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CMOCOOBI pelleHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITH WJIH KOPPEKTUPOBATh NPEJIOKECHHBIA AITOPUTM JIEUCTBUM IpHU
BBINIOJTHEHUM 3aJaHUil ¢ Y4E€TOM TMOJYy4E€HHMs HOBBIX 3HAHMW 00 H3y4yaeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHE MOJYUYEHHOI'O pe3yjbTaTa 3asiBJICHHOW LIEJIH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTBHI, IPEJIaracMbl€ B YCIIOBUU 3aIaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 10 OCBOEHHUIO O00S3aTENBHOIO COJEPIKAHUSA,
YCTAaHOBJICHHOTO JTaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0y4JarlUMuUCs Hay4Hble 3HAHHUS, YMEHHMS U CHOCOObI JeHCTBUM, crneuuduyeckue s
OpeaMETHOW 00sacTh «XUMUS», BUIBl JEATEIBHOCTH IO IOJIyYEHHIO HOBOIO 3HAHUS, €ro
MHTEpIpETALNH, TPe0OPa30BAHNIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalUsX.

K xonuy oOyuenus B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
0Tpaxarth c(HOPMUPOBAHHOCTh y O0YHAIOIINXCS YMEHHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUN: aTOM, MOJEKYJa, XUMHUUYECKUM
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTb, OTHOCHTEIbHAs aTOMHas M MOJIEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTAa B COEAMHEHMH, MOJISIPHBIM OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJlb,
AJEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHMSI, XUMUUECKasl peakLus, KJacCupUKaus
peaKuuil: peakluy COCIUHEHNUS, PEaKLIUU Pa3I0KEHHs, PEAKIIMK 3aMEIIEHHs, PEAKIIUU
o0MeHa, 9K30- M SHJOTEPMUYECKHUE PEaKIMH, TEIIIOBOM A PEKT peakluy, sApo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aroMHas OpOWTalb, pajuyc aromMa, XUMHUYECKasl CBS3b,
IOJIIpHAasl M HEMNOJIApHAas KOBAJICHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHHUOH,
pacTBOp, MaccoBast JOJIs BelllecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKHX IOHATUH M NPUMEHATH 3TU
IIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JJIi COCTaBlI€HHs (OpMya BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIU;

OIIpE/EIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHMSIX, CTENEHb
OKHCJICHHS DJIEMEHTOB B OMHApHBIX COEAMHEHHSX, MPHHAJUICKHOCTh BEIIECTB K
ONpefeNI€HHOMY Kjaccy COeAMHEHMH 1o QopmynaMm, BHJ XHMHUYECKOM CBSI3U
(KOBaJIEeHTHas! U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHHUSX;

packpsiBaTh cmbica [lepuoanueckoro 3akona JI. M. MenaeneeBa: 1€MOHCTPUPOBATH
MIOHMMAHHE NEPUOJUYECKON 3aBHCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaipo;

ONUCHIBaTh M XapakTepu3oBarh TaOnuuHyio ¢opmy Ilepuonuueckoil cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh IMOHATHS «IJaBHas moArpymnmna (A-rpynma)» u
«mobounas moarpynmna (b-rpymma)», Mameie ¥ OONbIIME TEPHOJbI, COOTHOCHUTH
0003HauYeHHus, KoTopble UMeroTcsl B Tabnuue «llepuonuyeckas cuctemMa XUMHYECKUX
anemenToB [I. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsi sapa, oO0llee 4YHMCIO JJIEKTPOHOB U
pacnpeziesieHre UX M0 3JIEKTPOHHBIM CIO0SM);

KJIAaCCU(PUIIMPOBATh XMMHUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YMCIy M COCTaBy y4YacTBYIOUIMX B PEAKLUH BELIECTB, MO TEMJIOBOMY
shpdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IOATBEp)KJIas  ONHUCAHUE IPUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

IIPOrHO3MPOBAaTh CBOMICTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPALICHUM B Pa3IMUHbIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJTII0 XUMUYECKOT0 3JIeMeHTa 1o (GopMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLuu;



MIPUMEHATH OCHOBHBIE OIEPALUH MBICIUTEIBHON NESITENBHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATH3AINIO, KIacCU(DUKAIINIO, BBISBICHUE MPUIMHHO-
-CJIE/ICTBEHHBIX CBSI3€M — JUJII M3YYEHHUs CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAyUHbIE METO/IBI MO3HAaHUA —  HaOJIoaeHue, U3MepeHue,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN);

CIIeIOBaTh TPaBWJIaM IOJH30BAHMS XUMHYECKOH TMOCYI0M U  1ab0paTOpHBIM
o0opy/moBaHUEM, a TAaKKe MpaBHIaM OOpAIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJTYYCHHUIO
U coOupaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOpOJA M KHCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB € OMPEACIEHHON MacCOBOM J0JIE pacTBOPEHHOTO BEILECTBA, MIIAHUPOBATH
Y NPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakKMYyC, (peHON(TAICHH, METUIIOPAHK U APYTHE).

K xonmy oOyueHust B 9 KJiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IMOHATUA: XUMUYECKUU JJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
AJEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas pEaKlMs, XUMHUYECKas
CBSI3b, TEIJIOBOW 3(PPEKT peakuuu, MoJib, MOJSIPHBIM 00BEM, PacTBOP, IEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKAs IUCCOLMAIUS, pEaklUh HOHHOrO OOMeHa,
KaTaJlu3aTop, XHMHYECKOe paBHOBecHe, OOpaTuMble M HEOOpaTUMble pEaKIUH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBHUTEIb,
OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTPONHsA, aM(OTEPHOCTh, XUMHUECKasi CBS3b
(xoBaJIeHTHasi, MOHHAs, MeTa/sIn4yeckas), KpUCTAUIMUecKas pemeéTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM pEakLUuu, MpeneiabHO OIyCcTUMas
koHueHtpauus [IJIK Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHMX MOHATUH M NPUMEHSTH 3TU
MOHSITHS [IPU ONIMCAHUM BEILIECTB U UX IPEBPAILICHUN;

UCIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHHUS (QOpMyJ BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKIIU;

ONpeAENATh BaJCHTHOCTb M CTENEHb OKHUCJIEHHUS XUMHYECKHX JJIEMEHTOB B
COEMHEHMSIX Pa3IM4YHOIO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COEJAMHEHUH Mo QopmynaMm, BUJ XUMUYECKOW CBsI3U (KOBaJEHTHAs, MOHHAs,
METaJIJIMYECKasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA II0 XUMHYECKOU
dbopMyiie, XxapakTep Cpelbl B BOJAHBIX PACTBOPAX HEOPraHMYECKUX COCIMHEHUH, TUI
KPUCTAJIIMYECKON PEeIIETKH KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbici [lepuoandeckoro 3akona . . MenaeneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabmuuHyio dopmy Ilepuogmueckoit
CUCTEMbl XMMMYECKHUX DJIEMEHTOB: paszliMyaTh MOHATHS «rJIaBHas moarpymma (A-
rpynmna)» u «mnobouyHas mnoxarpymmna (b-rpynma)», manele u Oosiblive NEpUOJBI,
COOTHOCHTh 00O3HAuUEHHs, KOTOpPbIE HUMEIOTCSA B MEPHOAMYECKOW Tabiume, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsiz A7pa, o0lIee YMUCIIO JIEKTPOHOB M pacHpeesieHHe UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATh OOLIMEe 3aKOHOMEPHOCTH B H3MEHEHHM CBOWCTB OJJIEMEHTOB U HX
COEMHEHUN B MpeJenax MajbIX MEPUOJ0B U TIaBHBIX HOAIPYHN C YYETOM CTPOEHUS
HX aTOMOB;



KJIaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC 3JICMCHTBI, HCOPraHNMYCCKUEC BCIICCTBA, XUMHYCCKUC
peakiuu (10 YHCIy W COCTaBy YYacCTBYIOIIHUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY
3¢ dekTy, Mo N3MEHEHUIO CTCTICHeH OKUCIICHUS XUMHYECKHIX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOMME M CHEMU(PUYECKHE XHMHYECKHE CBOWCTBA
IMPOCTBIX U CJIOKHBIX BCHICCTB, MOATBCPIKAAA OIMMCAHUC ITPUMEPAMU MOJICKYIIAPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIHil;

COCTaBJISTh YPaBHEHHS SJCKTPOIUTUYECKON TUCCOLMAIIUU KUCIOT, IeoYel U CONe,
MIOJIHBIE U COKpAILIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTrO OOMEHa, ypaBHEHUS PeaKIIHid,
MNOATBCPXKAAOIUX  CYHICCTBOBAHUC TeHETUYECKOM CBSA3U MCXKIAY BCHICCTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OalaHca ITHX PEAKIIHIA;

MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTHU
IMPOTCKAHUA XUMHYCCKUX HpeBpaHleHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYUCIIATE OTHOCHUTCIBbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MacCChl BEIIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 110 (hOpMYJIe COSAMHECHHUS, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON peakinu;

coOMIoaTh TMpaBWiIa TMOJIL30BAHUS XUMHUYECKOW TMOCYIo u  1ab0paToOpHBIM
o0Opy/nOBaHUEM, a Tak)Ke MpaBWiIa OOpaIlEeHHS C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIUSAMMU 110 BBIITOJHCHHIO na60paToprlx XUMHYCCKUX OIIBITOB IO ITOJYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOAMTH PEaKIMU, MOATBEPKAAIOIINE KaUeCTBEHHBII COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUI-, OpoMHI-, MOIUI-, KapOoHat-, docdar-,
CUJIMKAT-, Cynb(dar-, TUIPOKCUI-HOHBI, KATHOHbI aMMOHHS M HOHBI HM3yYEHHBIX
MCTAJIJIOB, MPUCYTCTBYIOIIKUC B BOAHBIX PACTBOPAX HCOPTraHNUCCKHUX BCIICCTB,
INPUMCHATH OCHOBHBIC ONCpalvun MBICIIUTEILHOU JACATCIIbHOCTH — aHaJIU3 U CHHTE3,
CpaBHCHHC, 0606HI€HI/IC, CUCTCMATU3alUI0, BBIABJICHHUC [MPUIMHHO-CIICACTBCHHBIX
CBSI3€M — ISl M3Y4YEHHS] CBOMCTB BEHIECTB M XMMHYECKHX PEAKIUM, €CTECTBEHHO-
HAy4YyHbIE METOJbl TO3HAaHUS — HaONIOJEHHWE, W3MEPEHHEe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peaibHbI U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuyecTBO 4acoB
Ne HauMeHoBaHue pa3iesoB u KoHTpobHEIe IpakTiyeckue DJIeKTpOHHbIe (LU (POBHIE)
n/n TEeM NPOrpaMMbI o0pa3oBaTeJbHbBIE Pecypchl
Potp Beero padoThbI padoThbI P Pecyp
Paspea 1. IlepBoHayanbHble XUMUYECKHE IOHATHS
Xumus — BakHast 00J1acThb

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK

' MPAKTUYECKOU IEATETBHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemtectBa u xuMuueckue 15 1 bubnunoreka [JOK

' peakiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Paznen 2. BaxHeiilme npeacTaBuTe/id HEOPraHUYeCKUX BelllecTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [{IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kuciorax 8 1 bu6nunoreka [JOK

' H COMIAX https://m.edsoo.ru/7f41837c
23 Bopa. Pacteopsl. [lonsitue 06 5 1 1 bubmmorexa [IOK

' OCHOBAHMAX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIACCHI 11 1 1 bubnuorexa [JOK

' HEOPraHWYECKUX COCAMHEHUI https://m.edso0.ru/7f41837c

Hroro no pazaeny 30

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 31emMeHToB /. . MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIHT

[Tepuoanueckuii 3aKOH U

Ilepuonnueckas cucrema bubnuoreka [{IOK
XUMHUYECKHX 3aeMeHToB /1. W. https://m.edsoo0.ru/7f41837c
Menpene-eBa. CTpoeHue aroma

3.1



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Xumudaeckas CBSI3b.

bubmmoreka [JOK

3.2 OxucmuresHo- 8 https://m.edsoo.ru/7f41837¢c

BOCCTAHOBHTEIILHBIC PEAKIIUH

bubnmoreka [IOK

Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Brbmnorexa HOK

p p https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KoﬁnTpoanue HpﬁaKanecm/Ie 06PA30BATEILHBIE
padoThbI padoThI pecypesl
Pa3pnen 1. BemecTBo 1 XUuMH4YeCKHE peaKIUA
11 [ToBTOpeHME U yriyOieHne 3HaHu| 5 1 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIeJIoOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmnorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNIEKTPONUTHYECKAs JUCCOLIMALIMS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKLINN B paCTBOPaX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pazjen 2. HemeTa/iibl M X COEIMHEHUS
21 OO61mas xapakTepuCTHKa XUMUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["asiorensl https://m.edso0.ru/7f41a636
2 | S ; B 10K
' Py - eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepuUCTHKa XUMUIECKUX
bu6mmoreka [JOK
2.3 aneMeHTOoB VA-rpynmsl. A30T, Gpocdop u ux 7 1 https://m.edso0.ru/7f41a636
COEJIMHEHUS
o | S s ; 1 ,  morea oK
' . IPYIIPL. poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Wroro no pazneny 25
Pa3jnen 3. MeTasiibl U MX COeIMHEHUS
3.1 OO011Ke CBOMCTBA METAJIIOB 4 Eubmorexa [JOK

https://m.edsoo.ru/7f41a636
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but6moreka [JOK

3.2 Baxnelimnre MeTaibl ¥ UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnea 4. Xumus 1 oKpyKawmas cpega

4.1 BemectBa 1 Matepuaisl B )KM3HU YEJIOBEKa 3 bubunorexa LIOK
. https://m.edsoo.ru/7f41a636
Htoro mo pazneny 3
PesepBHOE Bpems 3 buGmorexa [JOK

https://m.edsoo.ru/7f41a636
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

Xumus. 8 knacc: yueb. 1 obmeoopazoBarenbHbix yupexaenuii / O.C. 'abpuensH. - 4-e u3n.,
ctpeotu. - M.: llpoda, 2015. - 288 c.

Xumus. 9 knacc: yueb. aisa obueo0pazoBarenbHbix yupexaenuii / O.C. I'abpuenss. - 2-e u3f.,
ctpeotur. - M.: llpoda, 2014. - 320 c.

Pabouas Tetpanp k yuebHuky O.C.I'abpuensna «Xumusa 8» (O.C.I'abpuensan, C.A.Cankos).
Pabouas Terpanp k yueonuky O.C.I'abpuensna « Xumus 9» (O.C.I'abpuensa, C.A.Cankos).

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

1. I'abpuensu O. C., Bockoboiinukoa H. Il., SlmykoBa A. B. HactonpHas kHura y4urtess.
Xumusl. 8 KIL: Metoaundeckoe nmocooue. - M.: Hpoda, 2021.
2. T'abpuensn O. C., SmykoBa A. B. Terpans s 1a60paTOPHBIX OIMBITOB U MPAKTUYECKHX
pador. 8 win. K yuebnmky O. C. TI'abpuensna «Xumus. 8 ximacc». M.: [lpoda, 2022.
3. I'abpuensn, O. C. Meronuueckoe nocooue k yueObnuky O. C. 'abpuensna «Xumus». 8

kmacc /  O. C. Tlabpuwensn. — M. : Jpoda,  2021. —  109.
4. T'abpuensn, O. C. Meronnueckoe nocobue k yueOnuky O. C. I'abpuensna «Xumus». 9
kmacc /  O. C. Tlabpwensn. — M. . Jpoda, 2021. —  108.
5. Xumus 8: texnonornyeckue kaptol Kk yueOHuky O. C. ['aGpuensna «Xumus. 8 kimace» :
Meroaudeckoe  mocoobme / JI. WM. AcamoBa. — M. : Jlpoda, 2020
6. Xumus 9: TexHonoruueckue kKapTol Kk yueOHuky O. C. I'aGpuensna «Xumus. 9 xmaccy :
Meroaudeckoe  mocoobme / JI. WM. AcamoBa. — M. : Jlpoda, 2018

7. Xumus. 8 k.. KonTtponbHble u mpoBepouHble pabotsl k yueOnuky O. C. I'abpuensiHa
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru Tlopran ¢yHIamMeHTaIbHOrO XHMMHUYECKOro oOpa3oBaHus Poccun.
Hayka. O6pa3oBanue. TeXHOJIOTHH.

http://him.1september.ru Nazeta « Xumusi» U calT 1uist yauTens «51 uay Ha YPOK XUMUKY.
http://school-collection.edu.ru/collection/chemistry Eaunas xosmmekmust L[OP: IlpeamerHas
KOJUICKLIUS «XUMHU.
http://experiment.edu.ru  EcTecTBeHHO-HAay4HbIE  OKCIIEPUMEHTHI:  XUMHS.  KoJulekmus
Poccuiickoro o0mieo0pazoBaTeasHOTO opTaia

http://www.alhimik.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://chem.rusolymp.ru Beepoccuiickast ofuMIinaaa MKOJIbHUKOB IO XUMUHU
http://www.chemistry.ssu.samara.ru Opranudeckasi XHMHS: DIIEKTPOHHBIA y4COHUK ISt
CpEeIHEN MIKOJIbI

http://www.hemi.nsu.ru OCHOBBI XMMUU: 9JIEKTPOHHBIN y4COHUK
http://www.chemistry.ru OTKpbITBIN KOJIISIK: XUAMUS

https://konkurs-otlichnik.ru/chemistry JlucranupoHHast OJMMITMAIA TI0 XMMHH:
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBII MPOEKT
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