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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma mo kypcey «IIpakTukyMm o XUMHUH» Ha YPOBHE CPEJHEro 001ero o0pazoBaHus pa3padoTaHa Ha
ocHoBe DexepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obOpaszoBanuu B Poccuiickoit denepanumny,
TpebOBaHHI K pe3yabTaraM OCBOeHUS (enaepalbHOil 00pa3oBaTeIBLHON IMPOTPAMMBI  CPEIHETO OOIIero
obpazosanus (DPOII COO), npencrarineHHbx B DefepalbHOM TOCYIApPCTBEHHOM 00pa30BaTeIbHOM CTAaHIAPTE
COO, c yuérom Konuenuuu mpemnogaBaHust yueOHOro mpeaMeTa «XUMHs» B 00pa30BaTeIbHBIX OPraHU3aLMAX
Poccuiickoii @enepannu, peanu3yoNuX OCHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBL.

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpaMMbl KypcB, K OIpENeleHHIo OOIIei cTpaTeruu oOydeHus,
BOCIIUTaHUSI M Pa3BUTUsl OOydalOIIMXCS cpeacTBaMH ydeOHoro mpenmera «Xumusi» mist 10—-11 ximaccoB Ha
0a30BOM ypoBHe cocTaBmiiM KoHIenTyanbHble nonokeHus ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH IIEJeH,
cofiepKaHUs, pe3yabTaToB 00yUeHHS U TPeOOBAaHUI K YPOBHIO MOATOTOBKH BBHITY CKHHKOB.

Xumuyeckoe 00pa3zoBaHUe, MOTyYaeMOe BBITYCKHHKaMHU OO0IIe00pa3oBaTebHON OpTraHU3aluy, SBIsSETCS
HEOThEMJIEMOH 4YacThl0 HMX o00pa3oBaHHOCTH. OHO CIY)XUT 3aBEpLIAIONIMM JTalloM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIFOUEBBIX IIEHHOCTEH, MPHUCYIINX IEIOCTHON CHUCTEME XHMHUYECKOTO
o0pazoBaHusA. DTH IIEHHOCTH KACalOTCS TO3HAHKSI 3aKOHOB MPUPOABI, (hOPMHUPOBAHUS MHUPOBO33PCHHS M OOIICH
KYJBTYPBl YEJIOBEKa, a TAKXKE JKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLICHUS K CBOEMY 3I0POBBIO M HPUPOTHOMN
cpeze.

XUMUS KaK JJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B COBPEMEHHON ITUBMIIM3AIINH, B
CO3JJaHMU HOBOW 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B ()OPMUPOBAHHE DPAIOHAIBHOTO
Hay4YHOTO MBIIIIEHUS, B CO3/IaHUE I[EIIOCTHOTO MPEICTABICHHUS 00 OKPYKAaIOIIeM MHUpE KaK O €IUHCTBE MPUPOJIBI
Y YeloBeKa, KoTopoe (OpMHUpYETCs B XMMHUH Ha OCHOBE IMOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO
MHpa, OCO3HAHMSI B3aUMOCBSI3M MEXIY CTPOCHHEM BEUIECTB, MX CBOWCTBAMH W BO3MOXKHBIMH OOJacCTSIMH
MPUMEHEHUS.

TecHO B3aMMOAEHCTBYS C APYTHMH E€CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOTHEMIIEMOW YacCThIO
MHPOBOH KyJIBTYpBl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAda W JKH3HH KaKJOTO UIeHAa OOIIecTBa.
CoBpeMeHHasi XMMHUSI KaK HayKa CO3WAaTeNbHAas, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBjcHa Ha pelleHHe
100aJbHBIX MPOOIEM YCTOWYMBOTO pPAa3BUTUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOH, MHUILEBOH,
9KOJIOTHYECKON O€30MaCHOCTH M OXPAHBI 3I0POBBSI.

B cootBercTBUM ¢ OONMMMHU LEISIMU U TPUHIMIIAMUA CPEIHET0 0O0Iero oO0pa3oBaHUs COJEpXKaHUE Kypca
OPHEHTHPOBAHO NPEUMYILIECTBEHHO HA OOLIEKYJILTYPHYIO MOATOTOBKY OOYdYalOIIMXCS, HEOOXOOMMYIO UM MJIs
BBIPAOOTKH MHUPOBO33PEHUECKUX OPHEHTHUPOB, YCIIEHNIHOTO BKIIOYEHHS] B JKH3HBb COIIMYMa, IPOAOIDKEHHS
00pa30BaHuUs B pa3IHUYHBIX 00JACTSX, HE CBI3aHHBIX HEMTOCPEACTBEHHO C XUMUE.

Cocrapmsiromumu - ipeamera  «lIpakTukym 10 XUMHW» siBisieTcss 0a3oBblii  Kypc — «OOmasi u
HEOPraHu4YecKas XUMUS», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHHs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HAYKH:
CHUCTEMa 3HAaHHWH 10 HEOPTraHWIECKOW XUMHH (C BKITIOYCHHEM 3HAHUH W3 OOIEH XMMIH) i OpTraHHIECKOH XUMUH.
®opMHpOBaHUE TaHHOW CHUCTEMBI 3HAHUH MPU M3yUYEHUH NpenMeTa o0ecredrBaeT BO3MOKHOCTh PacCMOTPEHHUS
BCEro MHOT00Opa3usl BelIeCTB Ha OCHOBE OOIINX MOHATHIA, 3aKOHOB M TEOPUH XUMHU.

OTH 3HaHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aNMOCBSI3M XHMHH C APYTUMH HayKaMH, PACKPBIBAIOT €€ POJIb B
[T03HABATEIHHON M MPAKTUYECKOM JEATENbHOCTH YeIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K MPOIECCY
TBOpYECTBA B O0JIACTH TEOPHH M NPAKTHYECKUX MPHIOKEHUH XUMHHU, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS
B OOLICCTBEHHO W JMYHOCTHO3ZHAYMMBIX HpoOJieMax, CBA3aHHBIX C XWUMHEH, KPUTHYECKH OCMBICIUBATDH
HHPOPMAIMIO U MPUMEHSTh €€ JJIsl TIOTIOJIHEHHST 3HAHWM, PEIICHUS] NHTEIUICKTYaIbHBIX M SKCIEPUMEHTAIBHBIX
WCCIIeIOBAaTeNbCKUX 3a7a4y. B 1enoMm conepkaHue ydeOHOTO mpeaMmera «XHUMHUS» JAHHOTO YPOBHA H3YUYEHHS
OpPUEHTHPOBAaHO Ha (DOPMHUPOBAHKE Y OOYUAFOIIUXCS MUPOBO33PEHUECKONW OCHOBHI JIIsl IOHUMAaHUS (PUIT0COPCKUX
WJeH, TaKUX KaK: MaTepruajJbHOe SAMHCTBO HEOPTaHUYECKOTO H OPTaHMYECKOTO MHUPa, OOYCIOBIEHHOCTh CBOICTB
BEIIECTB MX COCTAaBOM M CTPOEHHEM, [I03HABAEMOCTh NPUPOAHBIX SABICHUN MYTEM HKCIEPUMEHTA U PELICHHUS
MPOTUBOPEUN MEXKAY HOBBIMH (aKTaMH M TEOPETHYECKHMH MPEINOChUIKAMU, OCO3HAHHE POJH XUMHH B
pelIeHnH SKOJIOTHYECKUX PoOIeM, a Takke MpodiieM cOepeXeHNsT SJHEPTETHUECKAX PECYPCOB, CHIPBS, CO3IAHUS
HOBBIX TEXHOJIOTUH M MaTepHAIIOB.

B muiane perenus 3agad BOCIHUTAHMSA, Pa3BUTHS M COLMAIN3AIMN O0yUYaIOIIUXCS MIPUHATHIE TPOTPaMMO
[0 XUMHHU TOAXOABI K ONPEeNICHUIO COACPKaHUS U MOCTPOCHUS MpeAMEeTa MpeaycMaTpUBaloT (popMHUpoBaHHE
YHHUBEPCANBbHBIX y4YeOHBIX IeHCTBHN, MMEIOIMUX 0a30BO€ 3HAUEHHE IS PAa3NUYHBIX BHIIOB JEATEIbHOCTH:
pemenus npoOiieM, MOWCKa, aHamu3a u 00paboTKM HHGOpPMAIH, HEOOXOAMMBIX JUII NMPUOOPETCHUS OMBITA
MPAaKTUYECKON U UCCIIENOBATENbCKON e TeIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B ITO3HAHUH XUMUH.

B mpaxTuke mpernonaBaHus XUMHEM KaK Ha ypOBHE OCHOBHOTO 0O0Iero oOpa3oBaHWs, TaKk W Ha yYpPOBHE
cpemHero o01iero o0pa3oBaHusl, IPU ONPECIICHUN COIEPKATEILHON XapaKTePUCTUKU LeJIed U3yUeHHs IpeMeTa
HaIlpaBJICHUEM IEPBOCTEIICHHOW 3HAUUMOCTH TPAJUIMOHHO MpU3HAETCs (OPMHUPOBAHHE OCHOB XHUMHYECKOM
HayKd Kak oOJIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, NMPAKTUYECKOW JesITeIbHOCTH YeJOBEeKa M KaK OJHOTO W3



KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOM TOYKHM 3pEHUS TAKOM MOIXOA K ONPEIECICHHIO Lenel
M3yYeHUS TPeIMEeTa SBISIETCS BIIOJHE OMPaBIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHMsI TIIABHBIMU HeJsIMU H3yueHus Kypca « [IpakTukym no xumuu Xumus»
Ha 0230BOM YpPOBHe SIBJISIIOTCSH:

e (opMHpOBaHHE CHCTEMBI XMUMHUYECKHX 3HAHWI KaK BaKHEHIEeH COCTABISIONIEH €CTeCTBEHHO-HAYYHOH
KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KJIIOUeBBIC MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI M TEOPUHU
XIMHH, OCBOCHHE S3bIKa HAyKW, YCBOGHHE U TIOHUMAaHHWE CYIIHOCTH JOCTYIHBIX O0OO0OIIeHHH
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

o q)OpMI/IPOBaHI/Ie " pa3BUTHUEC Hpe)Z[CTaBHeHI/Iﬁ O Hay4YHbIX MCTOIax ITO3HAHUA BEIICCTB U XUMUUYCCKHUX
peakiuii, HeOOXOJMMBIX ISl IPHOOPETEHHUST YMEHUH OpPUEHTHPOBATHCSI B MUPE BEHIECTB M XUMHUUECKUX
SIBIICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUIESCKON U ITOBCEIHEBHOM KI3HH,

® pa3BUTHE YMEHHHU M CIIOCOOOB JIEATEIBHOCTH, CBA3aHHBIX C HAOIONEHHEM 1 O0OBSICHCHHEM XUMHYECKOTO
SKCIIEPUMEHTA, COOMIOACHUEM PaBUII 0€30IIacHOr0 OOPAICHHUS C BEIIECTBAMHU.

OOmiee 4mciIO YacoB, OTBEACHHBIX I HW3y4deHHs Kypca, Ha 0a30BOM YpOBHE CpegHero oOIIero
oOpasoBanus, B 11 xinacce — 34 waca (1 yac B Heneno).

COJEPKXAHUE OBYUEHUA
11 KUIIACC

OBIIAA N HEOPTAHUYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHH

XUMHUYECKHH 3MIEMEHT. ATOM. Slapo aroma, M30TOMbL. DJIEKTPOHHAs 000JI04Ka. DHEPreTHYecKue ypoBHHU,
MMOTypOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- smeMeHTh. OcOOEHHOCTH pacIpeeIICHHS dIICKTPOHOB IO OpOUTAIISIM
B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX EPHOIOB. INEKTPOHHAST KOHPHUTYPALIUS aTOMOB.

[lepuonuueckuit 3akoH u Ilepuoauueckas cucrema xumudeckux sneMeHToB J[. Y. MenneneeBa. Csi3b
MIEPUOINYECKOTO 3aKkoHa U [lepuoamdeckoii cucteMpl xuMudeckux anmemeHToB J1. . MeneneeBa ¢ COBpeMeHHOM
TEOpHUeH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOICTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH
MIPOCTHIX M CIOXKHBIX BEIIECTB MO IPYMIaM U MeproiaM. 3HaueHHE MEPUOIUIECKOTO 3aKOHA B Pa3BUTHH HaYKU.

Crpoenue BemecTBa. XWUMHUYECKas CBs3b. BHIBI XMMHUYECKOW CBsI3U (KOBAaJIEHTHAs HEMOJSpHAS WU
TTOJIIpHAs, HOHHAS, MeTATHIecKas). MexaHn3Mbl 00pa30BaHUS KOBAJICHTHON XMMHYECKOH CBs3M (OOMEHHBIN U
JOHOPHO-aKLEeNTOpHBIN). BonoponHast cBs3b. BaneHTHOCTB. JnekTpooTpunaresibHOCTh. CTENneHb OKHCIICHUSI.
Woubl: KaTUOHBI U AaHUOHBI.

BemecTBa MONEKYISIPHOTO W HEMOJEKYIIPHOTO CTPOCHHSA. 3aKOH ITOCTOSHCTBA COCTaBa BEMIECTBA. THITHI
KPUCTAITMYECKHAX PEMIETOK. 3aBUCHMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMIECKON PEIIETKH.

[TonsiTue 0 mucnepcHBIX cucTteMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOphL. MaccoBasi J0isi BEIIeCTBa B
pacTBope.

Krnaccudukanmsa Heopranmuecknx coennHeHnii. HomenknaTypa HeopraHmdeckux BemiecTB. | eHeTHdeckas
CBSI3b HEOPTAaHWYECKUX BEIIEeCTB, MPUHAMISKAITNX K PA3TUIHBIM KJIaccaM.

Xumudeckas peakius. Kiaccuukanmus XUMHYECKAX PEaKIuil B HEOPraHMIECKOH M OpraHHYeCKOW XUMUH.
3aKoH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHHS SHEPTHH TPH XUMUYECKUX PEAKIHIX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTh OT pa3iIH4HbIX (akropoB. OOpaTHMble peakiuu. XHUMHUYECKOE
paBHOBecue. DaKTOpPBI, BIUAOIINAE HA COCTOSIHUE XUMUYECKOro pasHOBecus. [Tpunnun Jle Hlatense.

OnexTponuTtndeckas aucconuanws. CuibHble W crnadble dnmekTponuThl. Cpeaa BOIHBIX PacTBOPOB
BEIIECTB: KUCIas, HEUTpabHasl, IeToIHasL.

OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIUU.

OKCIIEpUMCHTAIBHBIE METOJbl HW3yYEHUs BEIISCTB M WX MPEBPAICHHUNA: JIEMOHCTpANUs TaOJHII
«Ilepuonuueckas cucrtema xuMmuueckux 3iaemMeHToB J[. M. MenaeneeBa», usyueHrne Mojieiell KpUCTaIMYeCKUX
pemérok, HaOIIOIEHNE W ONMCAaHHE JEeMOHCTPAIMOHHBIX M JTAOOPAaTOPHBIX OMBITOB (pasioKEeHHE MEepOKCHIa
BOAOPOJA B MPUCYTCTBUU KaTajau3aTopa, ONpPEIEeIeHUe CPeIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIHLHOTO
WHAWKATOpa, PEaKIMi HOHHOTO OOMEHa), MPOBEJCHNE TPAKTHIECKON paOboThl « BImsHUE pa3audHbIX PaKTOPOB Ha
CKOPOCTh XUMUYECKOI peakiium».

Pacuérnble 3anaun.

Pacuérel Mo ypaBHEHHSAM XUMHYECKHX DPEaKIHH, B TOM YHCJIE TEPMOXUMHUYECKHE PaCUETHI, PAcUETHI C
WCTIOJIb30BAHNEM TIOHSTHS «MAaccOBast IOJIST BEIIECTBAY.



Heopranuyeckasi xumusi

Hemerannsl. [lonoxxkenune nemeramnoB B Ilepuogumueckoil cucreme Xumudeckux saeMeHtoB /[l U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB. DU3KMYECKUE CBOWCTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAJLIOB
(ma mpuMepe Kuciopoma, cepsl, pocdopa u yriaepona).

XUMUYECKHE CBOMCTBa Ba)KHEHIIMX HEMETa/UIOB (rajloreHoB, cepbl, a3oTa, ¢ocdopa, yriepoaa u
KpEMHHUS) U UX COCAMHEHUH (OKCHUIOB, KHCIOPOACOACPIKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHHIA).

[IpuMeHeHune BaxKHEUILINX HEMETAIJIOB U UX COCTUHEHUH.

Meramisl. ITonoxxenne Meraimios B [lepuonudeckoil cucreme xumuueckux snemeHTos Jl. M. Menneneesa.
OCOOCHHOCTH CTPOCHUS 3IEKTPOHHBIX 000JI04eK aToMOB MeTayioB. OOmMe (Qu3nyecKkue CBOMCTBA METAJLIOB.
CmiaBbl METAIUIOB. DJIEKTPOXUMUYECKUM s HAPSIKEHUI METAILIOB.

XWMHYECKHE CBOMCTBA BAKHEHIITNX METAJUIOB (HATpWH, Kajdui, KaJbIMi, MarHWi, afOMHHHHA, ITHHK,
XpOM, KeJIe30, Me/Ib) U UX COEANHEHU.

OO0mue crocoOwl moayuyeHus MeTauioB. [IpuMeHeHNe MEeTaIOB B OBITY U TEXHUKE.

DKCTIepUMEHTALHBIC METOABI H3YUCHUS BEIICCTB M WX MPEBPAIICHUN: M3ydeHNe KOJIEKINNA «MeTaibl 1
CIUTaBBI», OOpa3IOB HEMETAUIOB, pEIICHHWE OKCIECPUMCHTAIBHBIX 3a7ad, HaOMIOmeHHe ¥  OIHCAHHC
JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOACHUCTBUE THIPOKCHU 1A ATFOMHHUS C PACTBOPAMU KUCIIOT U
esIo4e, KaueCTBEHHBIC peaKIi Ha KAaTHOHBI METAJLIOB).

PacuérHrlie 3amaum.

PacuéTrr Macchl BemecTBa WM 00bEMa Ta30B MO0 M3BECTHOMY KOJIIMYECTBY BEIIECTBA, MAacCce WU 00BEMY
OJTHOTO W3 YYacTBYIOIIHUX B PEaKIUW BEUIECTB, Pacd€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB
pEeaKLMu, eClId OJHO U3 BEIIECTB UMEET MPUMECH.

XuMuUA U JKU3Hb

Ponb xuMmum B OOECIIEYCHHHM DKOJIOTHYECCKON, SHEPTeTHYSCKOW W IHINEBOH O€30IacHOCTH, Pa3BUTHH
MeIuUUHBL [ToHSATHE 0 HayYHBIX METOAX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKLU.

[peacraBnenus 00 OOUIMX HAYYHBIX MPUHLIUIIAX IPOMBIIUIEHHOTO MOTYYEHHUS BaKHEHIINX BEIIECTB.

YenoBek B MHUpE BELIECTB M MaTepUaliOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepUaibl, KOHCTPYKLUOHHBIE
MaTepHalibl, KPACKH, CTEKJIO, KEepaMuKa, MaTepuajbl Il AIEKTPOHUKU, HAHOMATEpPUAJIbI, OPraHUYECKUE U
MUHEPAJIbHbIE YIOOPSHHUSI.

XuMUsT ¥ 370pOBbE UENOBEKA: MpaBWJIa UCIONb30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB, IpaBHiIa
0€30I1aCcHOTO MCIIOIE30BaHMS MPETapaToB OBITOBON XHMUW B TIOBCEAHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXIpeaAMETHBIX CBsi3el MpU M3y4eHUH oOIIed M Heopranmdyecko xumum B 11 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOIb30BaHWE KaK OOIMWX eCTECTBEHHO-HAYYHBIX TIOHATHHA, TaK © ITOHSTHIA,
SIBIIIFOILIUXCS] CHCTEMHBIMU JJIS1 OTJENBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO UKJIA.

OOmme ecTecTBEHHO-HAay4YHBIE IOHATHS: HAyYHBIH (PakT, TUMoOTe3a, 3aKOH, TEOpHUs, aHAU3, CHUHTE3,
KJaccupuKanys, epuoJuIHOCTb, HaOMoNeHHe, SKCIEPUMEHT, MOJICTIMPOBaHIEe, H3MEPEHUE, SBICHHE.

®duznKa: MaTepus, SHEPrusi, Macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TON, PAJAHOAKTUBHOCTb,
MOJIEKyJIa, YHEPTeTUIECKUil YPOBEHb, BEUIECTBO, TeNl0, 00BEM, arperarHoe COCTOSHHE BEIIeCTBa, (PU3NUECKHE
BEJIMYMHBI ¥ €IMHULIBI UX U3MEPEHMSI, CKOPOCTb.

Buonorus: kinerka, opraHusM, 3KOCHCTeMa, Onocdepa, Makpo- ¥ MHKPOIJIEMEHTHI, BUTAMHHBI, OOMEH
BELLECTB B OPraHU3Me.

Teorpadusi: MuHEpaNBI, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOTIAEMBIE, TOIUTHBO, PECYPCHI.

TexHOoNorus: XUMUYECKas MPOMBIIUICHHOCTh, METAJLTYPIrusi, MPOU3BOACTBO CTPOUTEIBHBIX MaTepUasoB,
CEJIbCKOXO3CTBEHHOE TIPOM3BOACTBO, IHUIIEBas MPOMBIILIEHHOCTh, (papManeBTH4ecKas MPOMBIILIEHHOCTS,
IIPOU3BOJCTBO KOCMETHYECKHMX IIPENapaToB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpHUAIOB, 3JIEKTPOHHAs
MIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUS IPOI'PAMMBI 110 XMMHUHM HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBDIE PE3YJIBTATDBI

OI'OC COO ycranapnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS OOyYaroIIUMHCS MPOTPaMM CpPETHETO
o0rmrero o6pa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM W TIpeAMeTHBIM). HaydHo-MeTommueckoil OCHOBOW st
pa3paboTKNA IUTAHUPYEMBIX PEe3yNIBTaTOB OCBOCHHS IPOTPaMM CpenHero ooOmero oOpa3oBaHHs SBISETCA
CHCTEMHO-/IeSITETbHOCTHBIN TTOIXO.

B cooTBeTCTBMM € CHCTEMHO-IESTEIBHOCTHBIM MOAXOIOM B CTPYKTYpEe JIMYHOCTHBIX pPe3yJbTaTOB
OCBOGHHUSI TIpeAMeTa «XHMHUS» Ha YPOBHE CpPEOHETOo OOmero oO0pa3oBaHUS BBIACIEHBI CIEAYIOIIHE
COCTaBJISIOIIHE:

*  0CO3HaHHE OOyYalOIIMMHCA POCCUICKON Ipa)KIaHCKOW MICHTUYHOCTH — FOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSTEIHHOCTH M CAMOOIPEISIICHHIO;

M HaJIM4Yue€ MOTHUBAIIUU K O6y‘IeHI/IIO;

*  [[CJICHANPABJICHHOE PA3BUTUEC BHYTPCHHUX YOCKICHUN JIMYHOCTH HAa OCHOBE KIIFOYCBBIX IICHHOCTCU U
HACTOPUYECKUX TPaAULInii 0a30BOI HAYKH XUMUHU;

* TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJACTBOBATHCS B CBOEH MESATENFHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHU, MPUCYIIUMU HeJ’IOCTHOfI CHUCTEME XUMHNYECKOI'O 06pa3OBaHI/I$1;

*  HaJW4He MPaBOCO3HAHMS IKOJOTHUYECKOH KYABTYPHI H CIOCOOHOCTH CTABUThH LICJIM M CTPOUTH )KU3HEHHBIC
IIJTaHBI.

JlmgHOCTHBIE pE3yabTaThl OCBOCHHS TIpenaMeTa «XWMHS» OOCTUTAIOTCS B EIWHCTBE Y4YeOHOW W
BOCIIUTATENbHOW JEATEIBHOCTH B COOTBETCTBHM C T'YMaHHUCTHYECKUMH, COLHOKYJIBTYPHBIMH, JIyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU M HAEaJaMU POCCHUHCKOIO TPa)KAaHCKOTO OOILECTBa, NMPUHATHIMH B 0OIIECTBE
HOpMaMu HW IIpaBUJIaMH IIOBCACHUA, CHOCO6CTBYIOIIII/IMI/I mnmponeccaMm CaMOIIO3HaHUsA, CaMOpas3BUTHUA U
HPaBCTBCHHOI'O CTAHOBJICHUA JIMYHOCTU 06y‘-IaIOHII/IXCH.

JIugHOCTHEIE pe3yibTaThl OCBOCHHUS TMpeaMeTra «XUMHs» OTpPaXarT C(HOpPMHUPOBAHHOCTH OIBITA
[M03HABATEIPHON M TPaKTHYECKOW JeATeNFHOCTH OOy4aroluxcs [0 peaju3aliid IPUHATHIX B OOIIeCTBe
HCHHOCTCI\/'I, B TOM 4YHCJIC B 4HaCTU:

1) rpa:kIaHCKOr0 BOCIIUTAHMS

* OCO3HaHUSl OOYYaIOIIUMICS CBOWX KOHCTHTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBaXCHHA K 3aKOHY H
MIPaBOMOPSIKY;

*  TMpPEICTaBJICHUS O COIMAJIbHBIX HOPMax M MPaBUJIaX MEKIMYHOCTHBIX OTHOILICHUH B KOJUIEKTHBE;

* TOTOBHOCTM K COBMECTHOH TBOPYECKOW AEATEIBHOCTH MpPU CO3AAHWUU YYEOHBIX NPOEKTOB, pPEIICHHU
y49eOHBIX U TIO3HABATENFHBIX 33/1a4, BHITOIHEHNH XUMHYECKAX SKCIIEPUMEHTOB;

*  CIMOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI JPYTUX NP aHAJIH3e
Pa3NUYHBIX BUOB y4eOHOH AeSTeIbHOCTH;

2) IaTpUOTHYECKOr0 BOCIIMTAHMSA:

M HNEHHOCTHOT'O OTHOMICHUA K UICTOPUYCCKOMY U HAYYHOMY HACJICAUIO OTE€YECTBEHHOU XUMHH,

*  yBaEHMs K MpoIeccy TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS
TOTO, 4TO JOCTIDKEHHS HAayKH €CTb pe3ylbTar JUINTENbHBIX  HAOMIONEHUH, KPOTOTIMBBIX
IKCIEPUMEHTAIBHBIX TIOUCKOB, TIOCTOSIHHOTO TPYyAa YIEHBIX U TPAKTHKOB;

° HUHTCPECAa U TIMO3HABATCJIBHBIX MOTHBOB B TIIOJNYYCHHUHM W MOCICAYIOIMICM aHaJIn3¢€ I/IH(I)OpMaHI/II/I (0]
MEPEIOBBIX JOCTIKEHUAX COBPEMEHHON OTEUEeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

*  HPaBCTBEHHOTO CO3HAHUS, 3THIECKOTO MTOBEICHIIS,;

*  CIIOCOOHOCTH OLICHMBATh CUTYallUH, CBSI3aHHBIE C XMMUYECKUMH SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE
peLIeHHs, OPUEHTUPYSICh Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

° TOTOBHOCTH OIICHUBATH CBOE IMOBCIACHNE U NOCTYIIKM CBOHUX TOBapHHIeﬁ C HOSI/IHI/Iﬁ HPaBCTBCHHBIX W
IIPaBOBBIX HOPM U OCO3HAHUEC HOCJ'Ie)Z[CTBI/Iﬁ OTUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

* TIOHMMAaHUs UEHHOCTEH 370pOBOTO M 0Oe30macHOro oOpa3a >KU3HU, HEOOXOAWMOCTH OTBETCTBEHHOTO
OTHOUICHUS K COOCTBEHHOMY (PH3HUECKOMY M ICHXHUYECKOMY 3I0POBBIO;

* coOmomeHust mpaBwil OE30MacHOr0 OOpalIeHHsl C BEIIECTBAMU B OBITY, MOBCEIHEBHOH JKU3HWU U B
TPYAOBOH NEATEIBbHOCTH;

* TIOHMMaHWs IIEHHOCTH TPaBWJI WHAWBHUIYyabHOTO W KOJUJIEKTUBHOTO O€30MacHOTO TIOBEACHHS B
CUTYyalUsIX, YTPOXKAIOIINX 370POBBIO U JKU3HU JIIONEH;



OCO3HaHUS TOCJEJACTBUA W HENPHATUS BPEIAHBIX NPUBBIYCK (YMOTPEOICHUS AalIKOTONsI, HAPKOTHUKOB,
KypeHHs);

5) TpynoBoro BocniuTaHus:
KOMMYHHKATHBHOM KOMIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKONH JEATEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U APYTUX BUOAX AEATEIbHOCTH;
YCTaHOBKM Ha aKTHBHOE YYacTHE B PEUICHHH NPAKTHYECKHX 33/1ad COIMAIbHOW HAlpaBIEHHOCTU (B
paMKax CBOETO Kjlacca, IIKOJIBI);
HHTEpeca K MPaKTUYECKOMY H3Y4YEeHHIO MpodeccHii pa3inuyHOro poJa, B TOM 4YHCIE Ha OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HaHUN [0 XUMUU;
YBaXXCHUSI K TPYLY, JEFOJISIM TPYZa U pe3ysbTaTaM TPyAOBOU AESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHIMBUTyalIbHOW TPACKTOPUHU 00pa3oBaHus, Oyayiei mpodeccuu u
peanu3anuy COOCTBEHHBIX KM3HCHHBIX IUIAHOB C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K
XUMUH, HHTEPECOB U OTPeOHOCTEH 001IIecTBa;

6) 3K0JIOrH4eCKOro BOCTINTAHMA:
AKOJIOTHYECKH IeJIeCO00Pa3HOTO OTHONICHUS K TPUPOJE, KaK HUCTOYHUKY CYIIECTBOBAaHUS >KH3HHM Ha
3emure;
NOHUMaHUsI TI00ATFHOTO XapaKTepa SKOJIOTHYECKHX MPOOeM, BIUSHUS SKOHOMHUYECKUX IMPOIECCOB Ha
COCTOSIHUE NTPUPOJHON U COLIMAIIbHOU CPE.Ibl;
OCO3HaHUS HEOOXOAWMOCTH WCIIONB30BaHHS  JIOCTIDKEHHH XUMHH JUIS  pPEIIeHHs BOIPOCOB
PalMOHAIBHOIO IPUPOJONOIB30BAHUS;
AKTUBHOTO HENPUATUS JACUCTBUM, IPUHOCAIIMX BpEl OKPYXKAIOIIEH IPUPOAHON Ccpene, yMEHHs
MIPOTHO3UPOBaTh HEONATONMPUATHBIC 3KOJOTUYCCKHE TOCICACTBUS MPEANPUHUMACMBIX JIEHCTBUHA |
NpeAoTBpAaILaTh UX;
HaJu4Msl Pa3BUTOIO 3KOJIOTMUYECKOIO MBINUICHHUS, 3KOJIOTMYECKOM KYyJIBTYpbl, OIBITa JESATEIBHOCTH
SKOJIOTUYECKON  HAmpaBiICHHOCTH, yMEHHUS  pPYKOBOACTBOBATHCSA HMH B IIO3HABATEIBHOM,
KOMMYHHKATUBHOW W COIMAIbHOW NPAKTUKE, CIOCOOHOCTHM W YMEHHUS aKTUBHO IPOTUBOCTOSTH
UCONIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOTI'0 MMO3HAHUSA:
c(hOpMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0O0IIECTBEHHOW MTPAKTHKH;
NOHUMAaHUs CIEUU(PHUKA XUMHUA KaK HayKd, OCO3HaHUS e€ ponu B (HOPMHPOBAHMU PALMOHAIBEHOTO
HAyYHOTO MBIIUICHHS, CO3AaHUM LEIOCTHOTO MPEACTABICHUS 00 OKpYXalolleM MHpE KaK O €AMHCTBE
MIPUPOJBl W YeJOBEKa, B MO3HAHWW TNPHPOTHBIX 3aKOHOMEPHOCTEH M PEIIeHWH TMPOOJIEM COXPaHEHUS
MPUPOTHOTO PaBHOBECHS;
yOexkIEHHOCTH B 0CO0O 3HAYMMOCTH XUMUU JIJIi COBPEMCHHOHN IMBUIIM3ALMU: B €€ TYMaHHUCTUYCCKOM
HaNpaBJICHHOCTH W BAaXHOU pOJMM B CO3JaHUM HOBON 0a3bl MaTepUanbHON KYIBTYPBI, PEIICHUU
00aTbHBIX MPOOJIEM YCTOMYHWBOTO PAa3BUTHS UEIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOM, MHUIICBON U
9KOJIOTMYECKOW 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYeHWH YCIOBHH YCIEUIHOTO Tpyda H
AKOJIOTHYECKHA KOM(OPTHOMN JKU3HH KaXKJIOTO YJIeHa OOIIEeCTBa;
€CTECTBCHHO-HAyYHOM TPAaMOTHOCTU: TOHHMMAaHHS CYLIIHOCTH METONOB IO3HAHUS, HCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJb30BaTh MOJTy4YaeMble 3HAHUS JJISl aHajiu3a U OOBSICHEHUS
ABJICHUN OKpPY’KaIOLIET0 MHpa WU MPOUCXOAAIIMX B HEM H3MEHEHUH, YMEHHs [elaTh 00OCHOBAHHBIE
3aKJIIOYCHHST Ha OCHOBE HAyYHBIX (DaKTOB M MMEIOIIUXCS JAHHBIX C IENBI0 IONYYEHUS JO0CTOBEPHBIX
BBIBOJIOB;
CIOCOOHOCTH CaMOCTOSITENIFHO MCIIONB30BaTh XUMHUYECKUE 3HAHUS JAJIsl pellleHHus MpoOieM B peajibHBIX
’KU3HEHHBIX CUTYaIIUsIX;
HMHTEpEeCa K MO3HAHUIO U UCCIEI0BATEIbCKOMN 1EATEIbHOCTH;
TOTOBHOCTH W CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K AaKTUBHOMY
MIOJTyYEHHUIO HOBBIX 3HAHUH [0 XUMHUH B COOTBETCTBUU C )KU3HEHHBIMHU TIOTPEOHOCTAMU;
MHTEepeca K 0COOCHHOCTSIM TPY/Ia B pa3inyHBIX cepax MpodecCHoHaTbHON AEATEITbHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeTaHpeHMeTHLIe PE3YIbTAaTbl OCBOCHUA yqeGHoro npeamMeTa «XuMHUs» Ha YPOBHE CPEAHCTO 06H_[er0

00pa30BaHus BKJIIOUAIOT:

3HaUYUMBbIe AJIs1 GOPMUPOBAHUS MUPOBO33PEHHS O0YUYAIOIIUXCSI MEXAUCIUIUTMHAPHBIE (MEXIPEIMETHBIE)
oOIeHayyHble TOHATUS, OTPAXKAIOLIME LEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpPA U CHELU(HUKY METOIOB
[IO3HAHUs, UCIOJb3yEeMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BELIECTBO, PHEPrus, SBICHHUE, IPOLECC,
cUCTeMa, Hay4HbId (aKT, NPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeNOBaHUE,
HaOmoeHne, U3MEPEHUE, SKCTIIEPUMEHT U JPYyTHE);



*  yHHUBEpPCAIbHbIC y4eOHbIC JICUCTBUS  ([IO3HABATCIbHBIC, KOMMYHHKATUBHBIC, DPETYJIATUBHBIC),
obecrieunBatomue (HopMHpoBaHHE (PYHKIHOHATIHHOM TPAMOTHOCTH W COLMAIBHOW KOMIIETCHIUH
00yJaromuxcs;

*  CIIOCOOHOCTH OOYYAIOIIMXCS HCIOJNB30BaTh OCBOCHHBIE MEXIUCHUILTMHAPHBIC, MHPOBO33pECHUECKUE
3HAHUS U YHHUBEpCabHbIC yUeOHbIC ICHCTBUS B MO3HABATEIBHOMN U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIC PE3ylbTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCATbHBIMU YUYCOHBIMHM TO3HABATEIBLHBIMHU,
KOMMYHUKATUBHBIMHU U PETYISTUBHBIMU JICHCTBUSMH,

OriaieHNe YHHBEPCAJBLHBIMU Y4eOHBIMH MO3HABATEIbHBIMH J€HCTBUAMM:

1) 6a3oBble JornuecKue AeCTBUA:

*  CaMOCTOATENILHO (POPMYJIHPOBATh U aKTYaIU3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATH;

* ONpeAeNATh LENH JeSATEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUHM HX JOCTHKEHHUS, COOTHOCHUTD
PE3YNIBTaTH e TEIBHOCTH C TOCTABICHHBIMH LIEIISIMH;

*  WCIOJb30BaTh NPH OCBOCHHM 3HAHWUN NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIJEIATh XapaKTEpHBIC
MPU3HAKU TOHATUI U YCTAHABIMBATH UX B3aUMOCBSI3b, UCIIOJIL30BATH COOTBETCTBYIOIIUE MOHSITHS JIJIS
0O0BSICHEHUS OTACTHHBIX (DAKTOB W SBICHHIA;

*  BBIOMPATh OCHOBAHMS U KPUTEPHU JIJISI KJIACCU(BHUKAIIMY BEIIECTB M XUMUYCCKHUX PEaKIIH;

*  YCTaHaBIMBaTh NPUYNHHO-CIICJCTBEHHBIC CBI3U MEXKy NU3y4aeMBbIMU SBIICHUSMI,

* CTPOUTH JIOTUYECKUE pacCykIeHHs (MHAYKTHBHBIC, JCOYKTUBHBIC, [0 aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pAcCMATPUBAEMbIX SBICHUSAX, (OPMYIUPOBATH BBIBOABI U
3aKITIOUCHHS;

* TJPUMEHATH B MpPOLECCE IO3HAHUS, HWCIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEINH,
peoOpa3oBbIBaTh MOJEIBHBIC MPEACTaBICHHUS — XMUMUYECKUH 3HaK (CHMBOJI) BIIEMEHTa, XUMHYECKas
(dopmyna, ypaBHCHUE XUMUUYECKON PEakIMy — MPH PEIICHUH YYeOHBIX MO3HABATEIBHBIX U MPAKTHICCKIX
3aja4, NPUMCHSTh Ha3BaHHBIC MOJICTILHBIC MPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX IMPH3HAKOB
H3y4YaeMbIX BELIECTB U XMMUYECKHUX PEaKIUH.

2) 0a30BbIe HCCIEA0BATENbCKHUE AeHCTBHS:

*  BIQJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHHMS BEIECTB U XUMHUECKUX PEaKIIHii;

* (QopMmynmupoBaTh NEIH W 3aJadd HUCCICJOBAaHHS, KCIIOJIb30BaTh IOCTABICHHBIE W CaMOCTOSITEIBHO
chOopMyIMPOBAaHHBIC BOMPOCHI B KAaYeCTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI Ui (HOPMHUPOBAHHMS
TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX CYXKICHUM;

*  BIAQJCTh HAaBBIKAMU CAMOCTOSTEIBHOTO TUIAHHUPOBAHHUS M IMPOBEICHUS YUYCHHYECCKHX DKCIIEPUMEHTOB,
COBEpLICHCTBOBaTh YMEHHs HAONIOHaTh 3a XOJOM IIpollecca, CaMOCTOSATENBFHO MPOTHO3UPOBAThH €ro
pe3ynbrar, (GOopMyaupoBaTh OOOOMICHHS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3yJbTaTOB
HCCIIETIOBAHUSI, COCTABIISATH 0OOCHOBAHHBINA OTUET O MPOJIENIaHHOI pabore;

* mpuoOpeTaTh OMNBIT YYEHHUUYECKOH MCCIIEIOBATENBCKOM W TPOEKTHOW JAEATENbHOCTH, NPOSBIATH
CIOCOOHOCTb M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJOB PELICHUS NPaKTHYECKHX 3aiad,
MIPUMEHEHUIO Pa3IMYHbIX METO/IOB ITO3HAHUSL.

3) padora ¢ undopmanueii:

* OpHUCHTHPOBaThCS B Pa3IUYHBIX HCTOYHHMKAX WHpoOpManuu (HAYYHO-TIONMYJISApHAs —JIHTEparypa
XMUMHYECKOTO COJICPIKAHUs, CIPaBOUHbIC MOCOOUS, pecypchl VHTepHeTa), aHATH3UPOBATh WHGOPMAIHIO
pa3NUYHBIX BUIOB H (opM TpencTaBlIeHUs, KPUTHUSCKH OICHHUBATH ©€ JIOCTOBEPHOCTh W
HETIPOTHBOPEYNBOCTS;

*  (opMynHpOBaTh 3aMpoChl U MPUMEHSITh PA3IMYHbIC METOMABI MPH MOUCKE W OTOOpe WH(pOpMAIWH,
HEOOXOMMO¥ /ISl BHITIOJTHEHHS y4eOHBIX 337124 ONPeeIEHHOTO THIIA;

* mpuoOpeTaTh OMBIT HCMOJIB30BaHUS HHPOPMAHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH W Pa3iIMYHBIX
MTOUCKOBBIX CHUCTEM;

*  CaMOCTOSITENIGHO BEIOWPATh ONTHMANBHYIO (GopMy TpeACTaBIcHHUS HWHGOpMAIUd (CXeMbI, TpaduKH,
JUarpaMMEbl, TaOJIHIIBI, PUCYHKH U IPYTHE);

*  HCIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEACTBA MPH PadOTE ¢ XUMHUUYECKOH HH(pOpMaLHel: TPUMEHSTh
MeXIpeaAMeTHble ((pu3ndyeckne W MareMaTHUecKue) 3HAaKd W CHUMBOJIBL, (HOpMyinbl, abOpeBHaTypBhI,
HOMEHKIIATYPY;

*  HCIOJNB30BaTh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOIMYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHNe YHHBEPCAIbHBIMU KOMMYHHKATUBHBIMH I CTBUSIMU:

*  3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMbI B XOJIC JUANIOTa W/MIM JTUCKYCCHHU, BHICKA3bIBAThH
uzeu, GopMyIHpOBaTh CBOU NPEIIOKEHNSI OTHOCUTEIBHO BHIMOIHEHHUS IPEIIOKEHHON 3a/1a4H;

*  BBICTYHNATh C Mpe3eHTANel pe3ybTaTOB MO3HABATEIBHOMN JeATeIbHOCTH, IOTYYEHHBIX CAMOCTOATEILHO
WA COBMECTHO CO CBEPCTHUKAMH TIPH BBHITIOHEHHN XUMHUYECKOTO SKCIIEPHUMEHTA, IPAKTHUECKOI paboThI
MO0 WCCIIEJOBAHHIO CBOIMCTB HM3yYaeMbIX BEHICCTB, PEallM3alllid y4eOHOro MpoekTa U (HOpMYIHpPOBATH
BBIBOABI IO pe3yJdbTaTaM MPOBEIEHHBIX HCCICAOBAaHUNH MYyTEM COIIACOBAHUS TO3WMIHMHA B XOJC
o0cyxJeHusi 1 00MEHa MHEHHSIMU.



Ogi1aieHNe YHHBEPCAJIBHBIMHI PeryJsiITHBHBIMH JelCTBUAMM:

*  CaMOCTOATEIbHO IUIAHWPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATENBHYIO AEATEIBHOCTB, ONpEnenss eé
LeH U 3a7ja4¥, KOHTPOJIMPOBAThH M 10 Mepe HEOOXOOUMOCTH KOPPEKTUPOBATh IMpeIaraéMblil alrTOpUTM
JICWCTBHI MPH BBITOJHEHUHN YYEeOHBIX M HCCIIEIOBATENILCKUX 3aja4, BbIOMpars Haubonee 3(dexTHBHBIHN
CIOCO0 MX pelIeHHs C yUETOM MOITy4eHHsI HOBBIX 3HAHUH O BELIECTBAaX U XMMHUYECKHX PEaKIUAX;

*  OCYIIECTBISTh CAMOKOHTPOIIb CBOEH AEATEIBHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATDBI
11 KJIACC

I[IpenmeTHBIE pe3ybTATHI OCBOCHUS Kypca «O0IIas 1 HeOpraHMYECKask XUMUSD) OTPAKAIOT:

*  cOpMHUPOBAHHOCTH TPEACTABICHUN: O XHMHUYECKOW COCTABIISIONICH €CTECTBCHHO-HAYYHON KapTHUHBI
MUpA, POJM XUMHUHU B TIO3HAHHUU SIBIICHUI MPHUPOJIBI, B GOPMHPOBAHHN MBINUICHUS U KYJIBTYPbI THYHOCTH,
e€ (QyHKIIMOHAIEHOW TPaMOTHOCTH, HEOOXOAMMOM JIsi PEIIeHUs MPAKTHYECKUX 3a7ad U SKOJIOTHYECKU
000CHOBAaHHOTO OTHONIEHHUS K CBOEMY 3I0POBBIO M TIPUPOIHON Cpeie; BiIaJieHNe CUCTEMON XUMUYIECKUX
3HAHWM, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMHUUYECKHUM 3JIEMEHT, aTOM, W30TOII, S-, P-,
d- osnexTpoHHBIE OpOMTaTM aTOMOB, HOH, MOJICKY/Ia, MOJb, MOJISAPHBIH OOBEM, BaJICHTHOCTD,
ANIEKTPOOTPUIATEIPHOCTh, CTENEeHb OKWUCIICHWs, XWMHUYecKas CBA3b (KOBaJIEHTHAs, WOHHa,
METaJUT4ecKas, BOJOPOAHASA), KPHUCTALUTMYECKas pemeTKa, TUIBl XUMHUYECKHUX PEaKIfid, pacTBOp,
OJICKTPOJIUTBI, HEJJICKTPOJIMTLI, JJICKTPOJIUTUYCCKAA Auccouanuvsd, OKHCIUTCIIb, BOCCTAHOBUTCIIDb,
CKOPOCTh ~ XMMHYECKOW pEaKIMM, XUMHUYECKOC pPAaBHOBECHE), TCOPHH M  3aKOHBI  (TeopHs
3JIEKTPOJIMTUYECKON Juccoluanuy, nepuogudeckuii 3akod JI. . MenneneeBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB, 3aKOH COXPAHEHHUS W MPEBPAIICHUS SHEPTHH MPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SA3BIK XUMHUH, MHPOBO33PEHUYECKHUE 3HAHUA, JIeKAIlMe B OCHOBE IOHUMAaHUS
MIPUYUHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBICHUH, (PAKTOIIOTUIECKUE CBEICHHS O CBOMCTBAX, COCTABE,
NOJIYy4YE€HUHU U 0€e30I1aCHOM  HCIOJIL30BAHUM BaKHEHIINX HCOPraHW4YCCKUX BEIICCTB B 6I)ITy u
MPAKTHIECKON JCSITSIIBHOCTH YEIIOBEKA;

*  c(hOpMHUPOBAaHHOCT, YMEHHWH BBIABIATH XapakTepHblE MPHU3HAKH TIOHSATHHA, YCTAHABIMBATH WX
B3aHMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOLIUE MOHATUS PU ONHUCAHUM HEOPraHUYECKUX BELIECTB U UX
IIPEBPALLECHUI;

*  cOpMHUPOBAHHOCTH YMEHUH UCIIOIB30BaTh XUMUIECKYIO CHMBOIIUKY JUISl COCTABICHHS (POPMYIT BEIIECTB
W YpaBHEHHH XWMHYECKHX peakiui, cuctemarmueckyto HomeHkinatypy (IUPAC) u TpuBmambHBIC
Ha3BaHUS OTAENBHBIX HEOPraHMYECKWX BeIIeCTB (yrapHbI ras, yIIEKWCHIBIH Ta3, aMMHaK, TaméHas
U3BECTh, HETALIEHAS U3BECTh, MUTHEBASI COMIA, TUPUT U APYTHE);

*  c(hOpMUPOBAHHOCTh YMECHHIA ONPENEISITh BAJCHTHOCTh U CTEIICHb OKUCIICHUS XUMUYECKUX 3JIEMCHTOB B
COEQMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XWMHYECKOH CBA3M (KOBaJICHTHAas, MOHHAS, METaJUIMdecKas,
BOJIOPOIHAS) B COCNWHEHUAX, THI KPUCTAJUIMUECKON pEemETKM KOHKPETHOTO BeIllecTBa (aTomHasl,
MOJIEKYJISIpHAsl, WMOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOIHBIX PACTBOPaX HEOPraHHMYECKUX
COCTUHEHUM;

M C(l)OpMI/IpOBaHHOCTb YMeHI/Iﬁ YCTaHaBJIMBaTh MPUHAMJICI)KHOCTh HCOPraHNMYCCKUX BCIICCTB 110 UX COCTaBYy
K ONpeeiEHHOMY KIIACCY/TPyIIe COSIUHEHUN (IPOCThIC BEIIECTBA — METAJUIBI U HEMETaJUIbl, OKCHJIBI,
OCHOBAHMUSI, KHCIIOTBI, aM(pOTEPHBIE THIPOKCHIBI, COIIN);

*  c(hOpMHUPOBAHHOCT, yMEHHH pAacKphIBaTh CMBICH mepuoamdeckoro 3akoHa JI. WM. MenneneeBa wu
JEMOHCTPHUPOBATh €T0 CHCTEMaTH3UPYIOIIYI0, 00BSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKIIHMH;

*  c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepPU30BaTh IEKTPOHHOE CTPOCHHUE aTOMOB XMMHUYECKHX SJIEMEHTOB
1-4 mepuonoB llepmommueckoit cuUCTeMBI XUMHUYecKux 3vieMeHToB [I. M. MenngeneeBa, HCIONB3YS
MIOHATHSA «S-, P-, d-3IMEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
M3MCHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCIUHEHUH 1o nepuoaam u rpymnmam [lepuoauueckoit
CUCTEMBI XxuMuueckux sneMeHToB /. 1. Menneneena;

*  cpOPMHUPOBAHHOCT, YMEHHH XapaKTepu3oBarh (ONMUCHIBATH) OOIMHME XWMHUYECKHE CBOWMCTBA
HCOPraHNM4Y€CKUX BCHICCTB pPA3JIMYHBLIX KJIAaCCOB, IMOATBEPKAATH CYIICCTBOBAHUC TeHETUYECKON CBSI3H
MEXJy HEOPraHMYECKUMHU BEIIECTBAMH C TOMOILBIO YPABHEHHN COOTBETCTBYIOIIMX XHMHUYECKUX
peaKuuii;

*  c(hOpPMUPOBAHHOCTh YMEHHUS KIACCU(PHUIIMPOBATh XMMUYCCKUE PEAKIMHM [0 Pa3IMYHBIM IPHU3HAKAM
(duciny W CcoOCTaBy pearupyroIiuX BEIIECTB, TEIUIOBOMY 3((EKTy peakiuu, HU3MCHCHHUIO CTCICHEMH
OKHCIIEHUS 2JIEMEHTOB, 00PaTUMOCTH PEaKINU, YIaCTHIO KaTaln3aTopa);

*  c(hOpMHUPOBAHHOCTF YMEHHH COCTaBISATh YpaBHEHHWS pPEAKIWA pPa3TUYHBIX THIIOB, MOJIHBIE H
COKpaNIEHHBIC ypaBHEHHUS pEaklUii MOHHOTO OOMEHA, YYUTHIBAas YCJIOBHUS, NMPHU KOTOPBIX ITH PEAKIIHH
UIYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHI TPOBOAUTH PEAKIIMU, TOATBEPKIAIOIINE KAYSCTBCHHBIH COCTaB Pa3IMYHbIX
HEOPraHWYECKUX BEIIECTB, pPACIIO3HABATH OINBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKHUX BEILECTB;

c(hopMHpPOBAaHHOCTH YMEHHI PacCKpBIBaTh CYITHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIni
MOCPEJICTBOM COCTABJICHHSI AIICKTPOHHOTO OanaHca 3THX PeaKilnii;

c(hOPMUPOBAHHOCTh YMEHHH OOBSCHITH 3aBHCUMOCTh CKOPOCTH XUMHYECKOW PEaKIMU OT Pa3IHYHbBIX
q)aKTOpOB; XapakTep CMCUICHUA XMMHUYCCKOI0 PaBHOBECHUA B 3aBHCHUMOCTH OT BHCIIHCIO BO3I[CI71CTBPI$1
(mpunnun Jle larense);

c(OPMUPOBAHHOCTh YMEHHH XapaKkTepU30BaTh XHMHYECKHE TPOIECCHI, JIekKAIMUe B OCHOBE
MPOMBIIUICHHOTO MONyYeHUsI CEPHOW KUCIIOThI, aMMHaKa, a Takke cHOPMHPOBAHHOCTH MPEICTABICHUMA
00 OOIIMX HAYYHBIX MPUHIIMAIIAX U KOJIOTHICCKUX MPOOIeMax XUMHUECKOTO IPOU3BOJICTBA;
c(hOpMUPOBAHHOCTh YMEHUU IPOBOIUTH BBIYKCICHUS C MCIIOJIB30BAHUEM IIOHSATUS «MaccoBasi OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUH ra30B MPH XUMHUYECKUX PEAKIIHUSIX, MACCHI BEIIECTBA HIIH
00bEMa Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM OObEMY OJHOTO U3 YYACTBYIOIIUX B
peaKIuu BEIIeCTB, TEIUIOBOrO 3¢ ¢eKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHHs MacChl BEIECTB,
MPEBPALICHUS U COXPAHEHUSI SHEPTUY;

chopMHpPOBAaHHOCTH YMEHUN COOIIONATH TPaBUIIA MOJIE30BAHUS XUMUYECKOU MOCYION U JabopaToOpHBIM
000py/IOBaHHEM, a TAaKXKE MpaBWJIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSMH IO
BBIITOJTHEHUIO Ta00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMCHUUN IIJIAHUPOBATH W BBITIONHATH XUMHYECKUH OSKCHEPHUMEHT (pasjioKeHHe
MepOKcHAa BOJAOPONAa B MPHCYTCTBHM KaTajW3aTopa, ONpEACIeHHE Cpedbl pacTBOPOB BEIIECTB C
[IOMOIIIBI0 YHUBEPCAJIILHOTO HMHJUKATOPa, BIUSHHE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOH
pEaKIny, peakiiui HOHHOTO 0OMEHa, Ka4eCTBEHHBIE peakiiy Ha Cyib(har-, KapOOHAT- U XJIOPUI-aHHOHEI,
Ha KaTHMOH aMMOHUSI, PEUICHUE DKCIIEPUMEHTAIBHBIX 33ja4d 1o TeMaM «Mertamns» 1 «Hemeramnsr») B
COOTBETCTBUU C MPABUIAMU TEXHHKH 0€30MACHOCTH IPH OOpAaIlEHUH C BEIIECTBAMU M JIAOOPATOPHBIM
00opy/oBaHHEM, TIPEACTABIATh PE3yJAbTaThl XMMHUYECKOTO KCIIEPHMEHTa B (hOpMe 3alHCH ypaBHEHHI
COOTBETCTBYIOUINX peaKuHﬁ u (1)OpMy.HI/IpOBaTB BBIBO/IbI HA OCHOBE 3TUX PE3YJIBTATOB,
c(OPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAJIM3MPOBATh XMMUYECKYI0 MH()OPMAIHIO, OIY4aeMyI0 U3
Pa3HbIX UCTOYHUKOB (CPECTBA MACCOBOM KOMMYHHUKAITUK, IHTEpHET U APyTUX);

c(hOpPMUPOBAHHOCTh YMECHHUH COOIONATH MPaBHiIa YKOJOTHUYESCKH EIECO00PA3HOro MOBEICHHUS B OBITY U
TPYIOBOH JEATEIBHOCTH B LEISAX COXPAHEHMsI CBOErO 3J0POBbS M OKPYXAIOLIEH NPUPOAHON CpEbl,
OCO3HaBaTh OIIACHOCTH BOSI[GI\/'ICTBI/ISI Ha XUBBIC OpPraHHU3MbI OHpeI[CJ'IéHHI)IX BC€IICCTB, ITOHUMAasA CMBICII
nokazarens [IJIK, moscHITE Ha mpuMepax CIIOCOObI YMEHBIICHHUS W TPEIOTBPANICHUS WX BPEIHOTO
BO3/ICHCTBHUS HA OPTaHK3M YeTIOBEKa.



11 KITACC

KoJsimuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U (uudposbie)
n/m TeM NMPOrpPaMMbI Bcero Konrpoibabre HpaxTiyecxk o0pa3oBaTe/IbHbIE
padoThI He padoThI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHHU
CrpoeHue aToMoB.
[Iepuonuueckuii 3aK0H 1 Bbubmuorexa IJOK
1.1 [Tepnomuveckas cuctema 3 https://myschool.ed
XUMHYECKUX IeMEHTOB J1. u.ru/
N. MenneneeBa
CrpoeHue BemecTBa bubmorexa [IOK
1.2 p Hl ) 4 https://myschool.ed
MHoroo6pasue BelecTs
u.ru/
bubnmorexa [IOK
1.3 XUMHYECKHE PEeaKIUH 6 1 1 https://myschool.ed
u.ru/
bubnuorexa [IOK
Uroro no pazaeny 13 https://myschool.ed
u.ru/
Pa3gen 2. Heopranmuyeckasi Xumus
bubnrorexa [LIOK
2.1 Mertaibt 6 1 https://myschool.ed
u.ru/
bubnuorexa [LIOK
2.2 Hemeranmst 9 1 1 https://myschool.ed
u.ru/
CBsI13b HEOPraHUYECKUX U bubmorexa HOK
2.3 p 2 https://myschool.ed
OpPTaHWYECKUX BEIIECTB
u.ru/
bubnuorexa [IOK
HWroro no paznemy 17 https://myschool.ed
u.ru/
Pasznen 3. Xumus v :KU3Hb
bubnuorexa [IOK
3.1 XuMUS 1 )KU3HB 4 https://myschool.ed
u.ru/
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB 34 ) 3
1O TTPOI'PAMME




11 KJIACC

DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kosmuecr
n/n Coaep:xanue 1eITeIbHOCTH o0pa3oBare/IbHbIE
BO 4acoOB
pecypcbl
Pasnen 1. Teoperuueckune oCHOBBI Xumum 13 4
XUMHUYECKHUiA SIEMEHT. ATOM. PacKphIBaTh CMBICH HM3y4aeMbIX IOHATHH (BBIABIATE ux | bubmmorexa [IOK

DnekTpoHHasi KOH(PUTypamus aTOMOB

XapakTepHblEe MPU3HAKHU), YCTAHABIUBATh UX B3aUMOCBS3b.

https://myschool.edu.ru/

I'eneTnyeckas cBA3b HCOPTaHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIaACCOB

N3y4YaCMbIMU XUMHUUYCCKUMU NTOHATUAMU.

HepI/IOI[I/IIICCKI/Iﬁ 3aKOH U HepnoﬂnquKag PaCKprBaTb CMBICJI MCPUOAMYCCKOTO 3aKOHa }1 n.
cHUCTEeMa XMMUYECKUX 3rteMeHToB [1. . Menneneesa u JAEMOHCTPUPOBATh ero | bubmuoreka [IOK

2 MeHneneeBa, X CBS3b C COBPEMEHHOM ! CHCTEMATU3UPYIOLILYIO, OOBSACHHUTENLHYIO U | https://myschool.edu.ru/
TEOpHUEH CTPOCHUST aTOMOB HPOTHOCTHYECKYIO (DYHKIIHH.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XapakTepuzoBarb  DJIEKTPOHHOE  CTPOCHHE  aTOMOB
XUMHUYECKHUX AJIEMEHTOB U UX COCTUHEHUN XUMUYECKHX JJIEMEHTOB |—4 mepuoaoB, HCIONIb3YA

3 110 rpynIaM U rnepuoaaM. 3HaueHue HOHATHS S-, P-, d-2JIEKTPOHHBIE OpOUTaAIH, FIHEpreTHUeckue | bubanoreka [JOK
MEPUOANYECKOTO 3aKOHA U CUCTEMBI ! ypoBHU. OOBICHITH 3aKOHOMEPHOCTH U3MEHEHHUs CBOWMCTB | https:/myschool.edu.ru/
xumuuecknx 3neMeHnToB .M. Menaeneena XUMHUYECKHUX 3JIEMEHTOB U WX COCAMHEHHUI IO Nepuojam u
B Pa3BUTUU HAYKU rpynnaM Ilepuonnueckoit cucremsl 1. 1. Menneneesa
Crpoenue BeniecTsa. XMMHUUYECKas CBSA3b,

N bu6muoreka [IOK

4 €€ BU/IbL; MEXaHH3MbI 00pa3OBaHuA 1 PacKpbIBaTh CMBICT H3Y4AEMBIX MOHATHH (BBIIENATH MX | hitps://myschool.edu.ru/
KOBAJICHTHOH cBA3U. Bonopoanas cessb XapakTepHble MPU3HAKK) U NPUMEHATH 3TU MOHATHUS MPU
BasneHTHOCTh. DNMEKTPOOTPHUIATEILHOCTb. OINMCAaHUM COCTAaBa U CTPOCHUS BEIECTB, AJs OOBbSICHEHUS

5 Crernienp okuciieHus. BemecTna 1 oTaenbHbIX (akToB U sBiueHuit. Ompemensts Bugsl | bubmuorexa IJOK
MOJIEKYJIAPHOTO ¥ HEMOJIEKYIAPHOTO XUMMHYECKOM CBSI3H (KOBaJIEHTHOI, voHHoH, | https:/myschool.edu.ru/
CTPOCHUA METAJUTMYECKOMW, BOJIOPOIHOM) B COCIMHEHUAX;, THII
[ToHsITHE O TUCTIEPCHBIX CHCTEMaX. KPUCTAJUIMYECKOM  PEMETKH  KOHKPETHOTO  BEILECTBA.

6 WcTrHHBIE ¥ KOJUIOUIHBIE PACTBOPHI. 1 Onpenensats  BaJE€HTHOCTh M CTENEHb  OKUCJICHUS Brbmiorexa HOK
MaccoBas 10715 BEIECTBA B PACTBOPE XMMHYECKUX OJJIEMEHTOB B COEAUHEHHUSX Pa3IMYHOIO https://myschool.edu.ny
Krnaccuduxauus 1 HOMEHKIaTypa coctaBa. [IpoBoAUTH BBIUKUCIEHUS C HUCHOJIB30BAHHEM

; HEOPraHHYECKUX COEMHEHHUL. | TIOHATHS «MAaccoBas JIOJIsl BEIIECTBA B pacTBope». Braners | ¢ o o o [[OK

https://myschool.edu.ru/




Krnaccudukarms XuMAYECKUX peaKIuii B
HEOPraHWYECKON U OPraHN4eCKOU XUMUHU.

OOBACHATh 3aBHUCHMOCTH CKOPOCTH XMMMYECKOM peakuuu

OT pa3IU4YHBIX  (PaKTOPOB. Onpenensats  XapaxTep

bu6muoreka [IOK

8 3aKOH COXpaHEHHUsI MaCChl BEIIECTB; 3aKOH 1
CMENIEHUSI XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT | https://myschool.edu.ru/
COXpaHEHUS U MPEBpaILleHUs] JHEPTUH MTPU .
BHemHero  BosaekcTBus — (mpuHiun  Jle  Ilarense).
XUMHUYECKHUX PEAKIIHSIX .
CocTaBisaTh ypaBHEHHMS peakUud pa3lIu4yHbIX THUIIOB;

9 CxkopocTth peaknuu. OOpaTUMbIe PeaKITIH. 1 NMONHBIE M COKPALIEHHbIE YPABHEHHMS DEaKuuii MOHHOIO bubmuoteka [JOK
XHUMHYECKOE PAaBHOBECHE 06MeHa, YIUTHIBAS YCIOBHUS, TIPH KOTOPHIX 5TH DEAKIMH https://myschool.edu.ru/
I[IpakTnyeckas pabora Ne 1. «Brusinue WIyT 710 KoHu. VICTIONB3OBATL CTCCTBOHHO-HAYUHBIC | oo 1OK

10 a3JIM4YHBIX ()aKTOPOB Ha CKOPOCTh 1 METO/Ibl TO3HAHUSI — IPOBEACHNE, HAOIIOIEHUE U OMMCAHUE
P 0(1) P p 2 poBell > a https://myschool.edu.ru/
XUMHUYICCKOM pCAKIIAI XMMHUYECKOTO  JKCIEpUMEHTA  (AEMOHCTPALlMOHHBIE U
DIEKTPOIUTUYECKAS IUCCOLIUALINS. nabopaTopHble  OMBITHI, MNPAKTHYECKHE padoThl): IO
[Tonsitue o Bogopomuom nokaszarene (pH) OIIPEJICTICHUIO  CPElIbl  BOAHBIX  PAacTBOPOB  BCILECTB, Eus OK

. nOIMOTEeKA
11 pactBopa. Peakiiuu noHHoro oomMeHa. 1 peakuuii FOHHOTO 00MEHa, BIUSHUIO PA3TUYHBIX (PaKTOPOB I
. https://myschool.edu.ru/
FI/I}IPOJ'II/IS OpTaHUYECKUX U Ha CKOPOCTb pCaKIMH. CJICIIOBaTB IpaBHJIaM ITOJIb30BaHUS
HEOPraHWYECKUX BEIIECTB XUMHUYECKOH mocyaoi u 1abopaToOpHBIM OOOPYIOBAHUEM.
OKHCITHTENBHO-BOCCTAHOBITEIBHEIE [IpeacraBnsaTh pe3ynbTaThl XUMHUECKOTO HKCIIEPUMEHTA B
12 peaxipm, TIoHATHE 06 MEKTPOTH3E 1 dopMe 3amHCH ypaBHEHWH COOTBETCTBYIONMX peakumii n | buOmorexa [IOK
. https://myschool.edu.ru/
PAcITABOB H PACTBOPOB COMeii JienaTh BHIBOABI HA X OCHOBE. [IpOBOIUTH BHIYMCIICHHS TIO
ABHEHMSIM XHMMHUYECKHUX pEaklHii, B TOM YHCIIE
KontponsHas padota no pasaeny yp . P ’ bubmuotexa [IOK

13 1 TEPMOXUMHUYECKHUE PACUETHI.

«Teopernueckue OCHOBBI XUMUN https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi xumus 17 u

MeTams, uX TIONOKEHHE B PackpbiBaTh CMBICT H3y4aeMbIX HOHATUN (BBIACIATH HMX

llepromraccrol CHOTEME XUMHICCKIX XapaKTepHbIE NPHU3HAKKA) M MPUMEHATh 3TU NOHATUS NPH | Bu6nmorexa 11(0)4

14 snemertos JI. . Mengeneera n 1 OMMCAHUU COCTaBa M CTPOCHMSI BEIECTB, /U1 OOBSCHEHUS | https:/myschool.edu.ru/
0COGEHHOCTH CTpOeHNS aroMoB. Odune oTnenbHBIX (akToB W saBieHMd. OOBACHATH o0O0ITHE
(usirieckue cpoficTsa MeTamIoB 3aKOHOMEPHOCTH B H3MEHEHUHU CBOICTB DIIEMEHTOB —

CriiaBbl METaIoB. JIMEKTPOXUMHUYCCKHI METAJJIOB U UX COCAMHEHUM C yUETOM CTPOCHHS UX aTOMOB Bu6maorexa I[OK
15 171 HAPSDKEHUN METaJIOB 1 7
p P v monoxeHus B IlepHoxuyYecKol CHCTEME XMMMYCCKHX | pioic./inos ool edu.ru/
anemeHToB J[. 1. MenneneeBa. XapakTepu3oBaTh OOITHE
XUMHUYECKHE CBOMCTBA BaXKHEHIIINX XUMUYECKHE CBOMCTBA METAJJIOB; NMPUMEHEHHUE METAJJIOB
. . . bubaunoreka [IOK
16 METaJIJIOB (HaTPUH, KaJaui, KaJIbIUH, 1 B pa3JMuYHBIX 007AaCTAX, a TaKKe HCIOIB30BAaHUE UX IS
. g . . https://myschool.edu.ru/
MarHuii, aFlOMHHHNA) U KX COCTUHEHHIA CO37aHUsl COBPEMEHHBIX MAaTe€pUajIoB U TEXHOJIOTHUH.
17 XUMHYECKHUE CBOMCTBA XpOMa, MEIN U UX 1 OnucpiBaTh CIOCOOB! 3AUIMTBI METAINIOB OT KOPPOSUH. | BuGnyorexa HOK




COEeNUHEHUN

XHUMHUYECKHE CBOMCTBA IOHMHKa, XXCJIC3a 1

https://myschool.edu.ru/

. bubmoteka [JOK
18 HX COCIUHCHUMN
https://myschool.edu.ru/
PackpriBath CYIITHOCTh OKHCIIMTENIBHO-
[TpakTuueckast pabota Ne 2. "Pemienue BOCCTAaHOBHUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTABICHUS Bt 1OK
. nonMmoTexa
19 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME JNIEKTPOHHOTO  OamaHca dTuUX peaknuid. [IpoBoauTh
\ . https://myschool.edu.ru/
«MeTambhy peakuuu, TOATBEPKIAIONINE XapaKTEpHbIE CBOMCTBa
U3y4YaeMbIX BEIIECTB, PACIIO3HABATH OMBITHBIM MyTEM HOHBI
METAJJIOB, TPUCYTCTBYIOIIME B BOJHBIX pPacTBOpaXx.
Hcnons30BaTh €CTECTBEHHO-HAYYHbIE METOJIbI TIO3HAHUS —
NpOBEACHUE, HAOMIOACHHE U ONHCAHHE XUMHUYECKOTO
Jl\bllCl)YlMCl‘lld. Hpc,leldel)llb pCJlebldlbl ANMWHCTCUCROLIO
Hemeraiibl, MX M0JI0XKEHUE B PackpbiBaTh CMBICT H3y4aeMbIX MOHATUN (BBIACNIATH HMX
20 ITeproanyeckoii cHCTEME XMMHIECKUAX XapakTepHble MPU3HAKKM) M MPUMEHATh 3TU MOHATUs npu | bubmnorexa IIOK
snementoB JI. . Menneneesa u OIMCAaHHUK COCTaBa U CTPOEHHMS BELIECTB, Ul 0ObsacHeHus | https:/myschool.edu.ru/
0COOEHHOCTH CTPOEHUS aTOMOB ornenbHbIX (akToB W sBieHMid. OOBACHATH OOITHE
dusnyeckue CBOUCTBA HEMETAJLIOB. 3aKOHOMCPHOCTH B U3MCHCHUH CBOICTB HEMETAJJIOB U UX
N N bubaunoreka [IOK
21 AnnoTponus HeMeTaoB (Ha IIpUMepe COEMHEHUI ¢ YYETOM CTPOCHHSI MX aTOMOB U TOJIOKEHUS httos.// hooleduru/
. ttps://myschool.edu.ru
KUCIIOpoJia, cepbl, pocopa u yrieposa) B [Iepuoauueckon cucteMe XUMHYECKHUX dneMenTos JI. M.
- XUMHYECKHE CBOHCTBA TATIOTEHOB, CEPBI H Menneneesa.  XapaktepusopaTh (OMHCBIBATE) OOMIME | pu6.yrexa IIOK
X COCTHHEHMI XUMMYECKME CBOMCTBA HEMETAIUIOB, MX BAKHEHIIUX | {yins://myschool edu.ru/
N COCAUHEHMH, MOATBEPIKIas JTO OIHCAaHUE IPUMEpaMU
XuMu4eckre CBOMCTBa a3oTa, pocodpa n o P PHMED . | bubmmoreka [JOK
23 . YpaBHEHUH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKITHI.
HUX COCIUHECHUU . | https://myschool.edu.ru/
XapakTepr3oBaTh BIUSHUE HEMETAUIOB U UX COSAMHEHUN
24 XMMHECKHE CBOHCTBA yIIEpoaa, Ha OKWUBBIC OpPraHU3MBI, OINWCHIBATH MPUMCHCHHE g | bubmorexa [IOK
i . https://myschool.edu.
KpEMHITA 1 MX COCAMHCHIN pa3sIUYHBIX ~ OONACTSIX  MPAKTUYECKOH  JCSITENbHOCTH tps://myschool.edu.rny/
25 IIprmenenne BaKHEHIINX HEMETaJLIOB 1 uenoBeKa. VICMONB30BaTh ECTECTBEHHO-HAyuHble MeTonsl | bubmroreka IIOK
UX COCTUHEHUI MO3HAHMA — MpPOBEACHME, HaOmoneHne u ommcanne | hpsi/myschool.edu.ru/
26 O000111eHIE U CHUCTEMATU3ALHS 3HAHUM 110 XMMHUYECKOTO  JKCHEpUMEHTa (AeMOHCTpauuMoHHble U | bubmnorexa [JOK




TeMme «HemeTtauiely. Beluucienus mo
YPaBHEHUSM XUMUYECKUX PEaKInil U
TEPMOXUMHUYECKNE PACUETHI

[Tpaktuueckas padora Ne 3. «Perienue

https://myschool.edu.ru/

27 AKCIIEPUMEHTAIIbHBIX 3a7a4 110 TEME bubmmorexa [HOK

"Hemeramnbr"» nabopaTopHbie OTIBITHI, MPaKTUYECKUE paboThI). hutpso/myschool.edu.ru/
[IpeacraBnsaTe pe3ynbraTbl XUMHUUYECKOIO HKCIEPUMEHTA B

)3 KontponpHas pabora mo remam (opme 3anmcu ypaBHEHHH COOTBETCTBYIOLIMX PeakUMil U | BuGmuoreka LIOK

«Metamb» 1 «HemeTanmb Jle7aTh BBIBOJBI Ha WX oOcHoBe. CremoBarh mpaBWiaMm | https:/myschool.edu.ru/
MOJIb30BaHMSL  XUMHYECKOH TMOCYIOH M JIabopaToOpHBIM
Heopranuueckue u opraHudeckue [loaTBepknaTh  CylIeCTBOBAaHME T€HETHYECKOW  CBSI3U

29 KHCII0Thl. Heopranuueckue u MEXIy HEOPTraHMYECKMMU BEIIeCTBAMU  C IOMOIIbIO bubmmorexa IOK

N . https://myschool.edu.ru/
OpraHu4ecKre OCHOBAHUS YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIH.
PackppiBaTh CyHUIHOCTh OKHCIUTEILHOBOCCTAHOBUTEIBHBIX
AmMdoTepHBIC HEOpPTaHUYECKUE U peakuui  IMOCPEACTBOM  COCTABIEHUS  DIEKTPOHHOIO

30 OpraHMYeCcKHe COEIUHEHNS. | cHeTHUeCKas Gamanca  otux  peakumit.  IIpoBoauth  peakuud, | BuGmmorekxa LIOK
CBsI3b HEOPraHWYECKUX U OPraHuYECKUX MOJTBCPIK/IAIONINC  XapAaKTEPHBIC CBOWCTBA HW3Y4Ya€MbIX |  hitps://myschool.edu.ru/
BEIIIECTB BEIIIECTB, pACIIO3HABATh OIBITHBIM TYyTEM  aHUOHBI,

MPUCYTCTBYIOIIKE B BOAHBIX PAaCTBOpax.
Paznen 3. Xumus u Ku3Hb 4 4
Ponb xumuu B obecnieueHnn PackppiBaTh posih XMMUU B PEIICHHH YHEPTETUYECKUX,

31 AKOJIOTUYECKOU, SHEPTETUYECKOU U CBIPDbEBBIX UM DSKOJOTMUECKHUX Mpo0jeM uesoBeyecTBa, | bubanoreka [JOK
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH ONMCHIBATH OCHOBHBIC HANPABIECHUS Pa3BUTUS XUMHUUYECKOM | https://myschool.edu.ru/
MEIULUHBI HayKd M TexHonoruu. lIpuMeHsATh mpaBuia 0Ge30MacHOTO
[IpexncrapieHus 06 OBIMX HAYYHBIX oOpaiieHuss ¢  BEIIECTBAMM,  HCIIOJIB3YEMBIMU B

32 NPUHIMTIAX TIPOMBIIIIEHHOTO Oy YCHUS NOBCEIHEBHON KM3HM, TNpaBuia NoBeieHus B nensx | Pbromorexa LHOK
BayKHEHIIMX BELIECTB COepErKEHI 310POBbA U OKpyKAOIIei MPHPOIHOi cpenpr; |  RLps:/myschool.edu.ru/

NOHUMAaTh Bpea (OMAaCHOCTb) BO3JEHCTBUS Ha KUBbIE
33 YenoBek B MUpE BEHIECTB U MAaTEPUATIOB OpTraHU3Mbl (I))nf)[ezl(eneHHHx B)CH_[eCli CMBICII TIOKa3aTems Bumioreia IOK
https://myschool.edu.ru/
[NJK, moscHATh HAa MpUMEpax CHOCOOBI YMEHBIICHUS H
MpeA0TBpAICHUS 170'¢ BpPEIHOTO BO3JICHCTBUS.
34 XHUMHS ¥ 30pOBbE UeTOBEKa AHanM3upoBaTh U KPUTHYECKH OIIEHUBATh HWH(OPMAIIHUIO, Bubmmorexa LHOK

CBA3AaHHYIO C XMMHUYCCKHMHU IIpOHECCCaMU U UX BIUAHUCM
Ha COCTOAHHUC OKp}/')KaIOIHCﬁ CpCabl. Hcnoap3oBars

https://myschool.edu.ru/




NOJTy4YEeHHBIE 3HAHUS W TpeiAcTaBleHHs o cdepax
JACATCIIBHOCTH, CBsA3aHHBIX C HaYKOﬁ H COBPEMCHHBIMH
TCXHOJIOTUSAMHU, KaK OCHOBY [JIsI OPHUCHTAIlUU B BI)I60p€
cBoer  Oymymield  mpodeCCHOHANBHON  NIEeATEIbHOCTH.

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'’PAMME

34

[Ipuaumare yyactue B 00CYXJI€HUU MPOOJIEM XUMUYECKON







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

» Xumus, 11 kinacc/ I'a6puensu O.C., OO111eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AxuimonepHoe obmiectBo «M3marensctBo «IIpocBemeHue

Beenure Bapuant

METOANYECKHUE MATEPUAJIBI JIUISA YHUTEJIA

Breaute 1. O.C.I'abpuensn, [.I.JIpicoBa «Xumus MeTtoaudeckoe nocoone — 6a3oBbIi ypOBEHB
- M.: JIpodra 2022 rog.

2. O.C.I'abpuensn, U.I.Octpoymos, «O0111as XumMus B TeCTax, 3a1a4ax, ynmpaxHeHusx. 11
kiace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KontponbHbIe 1
MpOBEPOUYHBIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIpicoBa, A.I.BBenenckas «Xumus 11 kimacc: HactonbHas kHura s
yuutensi». Yacte 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, [.I.JIsicoBa, A.I.BBenenckas «Xumust 11 knacc: HactonpHas kaura st
yuutens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensH, [1.B.PemetoB, U.I.OctpoyMoBa «3agauu 1o XMMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. JleaucoBa «Xumus 11 kiacc noypounslie mianbl o yueOuuky O.C.I'abpuensiHa,
I".T"JIsicoBoit» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectrl mo xumuu 11 xnaccy, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuenssn, N.I.octpoymoB «XuMHUUYECKUM dKCTIEPUMEHT B 1ikose 11 kmacey; - M.:

Hpoda. — 2019 rog.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET
Beenure  BBenutenannsiehttp://www.chemnet.ru ['azera « Xumusi» u caidt 1uist yaurens «51
Uy Ha YPOK XUMUN

http://him.1september.ru Enunas xomnekiust LJOP: [IpenMetHas komekius « XuMHUs)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCTIEPUMEHTHI:

xumus. Komnekuus Poccutickoro o0iieo0pa3oBaTeabpHOro nopraia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Becepoccuiickast omuMnuana mKkoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckasi XuMus: 3JEKTPOHHBINA YUEOHUK VISl CPEAHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUHU: IEKTPOHHBIN YUCOHUK

http://www hemi.nsu.ru OTKpbITBII KOIEHK: XUMUS

http://www.chemistry.ru JIucTaHUMOHHAS OIUMIIMA/A IO XUMHH: TEJIEKOMMYHUKAIIMOHHBIN

o0Opa3oBaTeNIbHbIN TPOEKT
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