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AHHOTanus K padoyeii nporpaMmMe yueOHOro npeamera « XuMus»

[Mporpamma mo xumuu uist 10-11 kmaccoB pa3paborana Ha ocHoBe DenepanbHON pabodeit
IporpamMMbl MO y4eOHOMY MpeaMeTy «XUMHs», a Takke Ha OCHOBE pabouell mporpammbl
Bocritanusi COO MKOY «Mnupckas COLL Nely u ¢ yu€ToM KOHIEIUH [TPETIOIaBaHUs y4eOHOTO
npenMera «XuMus» B o0Opa3oBaTenbHbIX oprannzanusax Poccuiickoit denepanun.

XUMHS KaK AJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK HWIPaeT 0coOyi0 poJib B COBPEMEHHOM
UBWIM3ALMN, B CO3/IaHMM HOBOW 0a3pl MaTepHalbHOW KyiabTypbl. OHa BHOCHUT CBOHM BKJIJ B
(dbopMupoBaHHE PAIIMOHAIFHOTO HAYYHOTO MBIIIJICHUS, B CO3JJaHNE IEJIOCTHOTO MPEICTAaBICHHUS 00
OKPY)KaIOIllEM MHUpE KaK O €IUHCTBE MPHUPOJbI U YelIOBEKa, KOTOpoe (OpMHUPYETCSI B XMMUU Ha
OCHOBE [TOHMMAaHMUSI BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUsI B3aUMOCBSI3U MEXAY
CTPOCHHEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTAMU IIPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMHM HAyKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO TPyAa M *KU3HU KaKJI0To 4jeHa
obuiectBa. CoBpeMeHHass XUMHUsI KaKk HayKa CO3UJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTHI
HaIpaBJIeHa Ha pellieHue II00aIbHBIX MPOoOJIeM YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOIA,
SHEPreTUYECKOM, MUIEBO, SKOJIOTMUECKON 0€30MaCHOCTH U OXPaHbl 310POBbSL.

enu u 3amaun n3ydeHus npeamera «XuMHs»:

- ajanTanus oOy4Jarouuxcs K yCIOBUSAM AUHAMUYHO Pa3BUBAIOIIErocs MUpa, pOpMUPOBAHUE
MHTEJJIEKTYaJbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0o00pa3oBaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITCIIBHOMY TPHUHATHIO TPAMOTHBIX PEIMICHUH B KOHKPETHBIX JXH3HEHHBIX CHTYaIlUsAX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

- (dopmupoBanre y o0Oy4arOHmIMXCS KIIOUYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIHI),
MMEIOLIUX YHUBEPCAJIbHOE 3HAYEHHE JJISl Pa3iIUYHbIX BHUJIOB JIEATEIBHOCTH: PELIEHUs MpoOseM,
MOMCKa, aHanmm3a u 00paboTku wWHOOPMAIMK, HEOOXOAUMBIX [UIsi TPHOOPETEHUS OIbITa
NEeSITeIbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE€ MECTO B TMO3HAHMM XMMMH, a TaKKe I OLEHKU C
MO3UIMHI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOIIECCOB Ha
OpraHu3M 4YejoBeKa U MPUPOJHYIO CPELy;

- pa3BUTHE IMO3HABATEJIbHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00yJaroIMXcsi: CIMOCOOHOCTH CaMOCTOSITEIPHO TPHOOpETaTh HOBBIC 3HAHUS 10 XUMHUH B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOWCKA U aHalu3a y4eOHO M Hay4YHO-MOMYJISIpHON MH(OpPMAMK XUMHYECKOTO
COJIepKaHUS;

- ¢popMHUpOBaHUE U Pa3BUTHE y 0OYHYAIOIIUXCSI ACCOIMATUBHOIO U JIOTMYECKOTO MBIILICHUS,
HaOJI0IaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MY IIAHUPOBAHUH U MIPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

- BOCIHUTaHUE y 00y4aronunxcsl YOe:KIEHHOCTH B TYMAaHUCTUYECKOM HAMpPaBIECHHOCTH XUMHUH,
e€ BaXHOH pOJNM B pEIICHUU TIOOANTBHBIX MPOOJIEeM pAIMOHATBFHOTO MPUPOAOINOIB30BaAHNS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypCcOB U COXpPAaHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEpeKHOTO OTHOIIEHUS K MPUPOJE U CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEeHUs
OTIbITa WCHOJB30BAHUS MOJNYYCHHBIX 3HAHUM AJI MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBJICHUSIMH.

OO01ee yncao 4yacoB, OTBENEHHBIX A U3ydeHus xumuu B 10 kimacce coctaBisiet 34 yaca.

[Iporpamma mpenmMera «XUMHUS» UMEET CIEAYIOMYIO CTPYKTYPY:
e coJiepXaHKe IPOrpaMMBbl [0 XMMHUU 10 T0/1aM 00y4EeHusl.
® IIaHUpPyEeMbIE PE3YIbTaThl OCBOCHUS IPOTPaAMMbI IO XMMUH T10 TOJaM 00YUEHUS;
® TEeMaTUYECKOE IUIaHUPOBAHHE



COAEP)KXAHUE OBYUEHUS
10 kaace

OPTAHUYECKASA XUMUSA

TeopeTruveckne 0CHOBbI OpraHuveckoii xumuu (34)

[IpenMer opraHMyecKOl XUMHH: €€ BO3HHUKHOBEHWE, Pa3BUTHUE M 3HAYCHHE B IOJY4YECHUU
HOBBIX BELIECTB U MaTepuasioB. Teopus cTpoeHus: opraHudeckux coequnenuii A. M. byrneposa, eé
OCHOBHBIE MOJIOXKEeHHUA. CTPYKTYypHBIE (OPMYIIBI OpPraHWYECKUX BemecTB. ['oMoorus, m3oMepusl.
XuMHU4YecKasi CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBienue o KiacCU(PUKAMU OpraHMYEeCKUX BeulecTB. HoMeHKaTypa opraHudecKux
COEIMHEHUH (cucTeMaTH4ecKas) U TPUBUAIbHbIE Ha3BaHMs BaKHEUIIUX NPEACTAaBUTEIIEH KI1accoB
OpraHMYECKUX BEILECTB.

Oxcnepumenmanvrvle Memoovl U3YYEHUs Beujecms U UX NpespaujeHuli. O3HAKOMIeHUue ¢
obpazyamu op2aHuYecKux ewecme U Mamepualamu Ha ux OCHO8e, MOOEIUPOBaAHUe MONEKVI
Op2aHu4ecKux eeujecme, HabIOOeHue U OnucaHue OeMOHCMPAYUOHHbIX ONbIIMOE NO NPEBPAUEeHUIO
Op2aHU4eCcKux ewecmes npu Hazpeeanuu (naiasnenue, 00y2iusanue u 20peHue).

Yraesonopoasl (13u4)

ANKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMM psA. MeraH M 3TaH — MNpPOCTEHIINE
MIPE/ICTAaBUTENN AJKAHOB: (PU3UYECKHE U XMMHUUYECKHE CBOICTBA (peakiiy 3aMelleHUsl U TOpeHus),
HaX0XJIeHHE B IPUPOJIE, MOIYYCHHE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUH PsiA. DOTWIEH W MPONUIEH — IMPOCTEHIINE
MIPE/ICTAaBUTENIN AJIKEHOB: (U3MYeCKne M XUMHUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATAllUU, OKUCIIEHUS U TOJMMEpPU3allu1), MOTy4eHNEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MertunOyraaueH-1,3: cTpoeHHE, BaKHEWIINE XUMHUYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYCCKUHN Psll. ALIETUIICH — TPOCTEHIITNI
MIpPE/ICTaBUTENb AJIKMHOB: COCTaB, CTpPO€HHE, (U3NYECKHe U XMMHYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATALIH, TOPEHMUS] ), IOJTyYeHHE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIydeHHUE U TNpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuuecKue C80UCMBA (PeaKyuu 2an02eHUpPOSanuUs U HUMPOBAHUs), NOTyYeHue U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTnyeckas CBA3b  MEXAYy  YIJIEBOAOPOJaMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[Ipupoanble UCTOYHUKHU YIrieBOIOpoAoB. IIpupomHslii ra3 u momyTHble HE(TSIHBIE Ta3bl
Hedtp n e€ npoucxoxaenue. CrocoObl nepepaboTKu HEPTHU: TTEPErOHKA, KPEKUHT (TEPMUYECKUM,
KaTajquTHuueckuit), nupoiaus. [Ipoaykrel nepepaboTku HEPTH, NX IPUMEHEHHUE B MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBII yrosib U MPOIYKThI €Tr0 MepepadoTKH.

OxcnepumenmanvHvie Memoovl U3YYeHUs 6eujecms U UX Npespaujeruli. 03HAKOMIIeHue ¢
obpazyamu niacmmacc, Kayiykoé u pesumsl, xorrekyuu «Hepmvy u «Yeonvy, mooenuposanue
MOJIEKYIl Y2l1e8000P0008 U 2A102eHONPOU3BOOHBIX, NPOBEOeHUe NPAKMUYECKOU pabombyl. NOLYYeHUe
SMUIeHa U uzyyeHue e2o C80UCma.

Pacuérnbie 3agaun.

Brruncnenus no ypaBHEHHIO XMMHUECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEIIECTBA WJIM TIPOAYKTa PEAKIIMH 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEILIECTB WJIA MTPOJIYKTOB PEAKIINH).

Kucaopoaconepxamme oprannyeckue coennnenust (134)

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOJN U JTAHON: CTPOCHHUE, (PUINYECKHE W
XMMHYECKHE CBOWCTBA (peakiMy C aKTUBHBIMH METaJUIaMU, TalloT€HOBOJOPOAAMH, TOpPEHHE),
npuMeHeHne. BoiopoiHbie CBI3U MEXIy MOJIEKyJlaMu CUpToB. JleiicTBuE MeTaHoIa U 3TaHOJIa Ha
OpraHHu3M 4Y€JI0BEKa.




MHOroaToMHbI€ CHHPTHL. ODTWUJICHIJIMKOJIb W TJMLEPUH: CTpOeHHUe, (Qu3ndeckue u
XMMHMUYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMM METaJNIaMHU, KaueCTBEHHAs! peaklys Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBME Ha oOpraHu3M 4enoBeka. lIpuMeHeHuwe riaulepuHa Hu
STUJICHTJIUKOJIS.

®eHoJI: CTPOSHHE MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKHe CBoicTBa. TOKCHYHOCTH (heHoma.
[Tpumenenue deHomna.

Anbrerunpl U kemownvli. DOpManblIeruj, aueTanbAerua: CTPOCHUE, QU3NYECKHE U
XMUMHMUYECKHE CBOHCTBA (peakuMM OKHCJIEHMSI M BOCCTAHOBJICHHUS, KAayeCTBEHHbIE pEaKLUH),
[I0JIy4Y€HHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpEENIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAas M YKCYCHasi KHUCJIOTBHI:
CTpoeHue, PU3NYECKHNEe U XUMHYECKHE CBOMCTBA (CBOWCTBA, OOIIME IS KJIacca KUCIOT, PEaKIIHs
sTepuHKaANNM), TMOJNydeHne | mnpuMeHeHne. CreapuHOBass W OJCHHOBAas KHCIOTHI Kak
MIPE/ICTAaBUTENN BBICHINX KapOOHOBBIX KHCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, MX
MOIOIIIEE JENUCTBHE.

CnoxHple 3QUpbl KaKk MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MAPONN3 CIOXKHBIX A(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb KHPOB.

VYrneBopl: cocTaB, KilacCU(PUKaLuUs YrieBoJ0B (MOHO-, TU- U Mojucaxapuabl). ['moko3a —
MPOCTEHIINM MOHOCaXapua: OCOOEHHOCTU CTPOEHHS MOJIEKYINbl, (PU3MYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumojeiicTeue ¢ ruapokcuaoM meau(ll), okucnenne aMMuadyHbIM pacTBOPOM OKCUIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAXOXJIEHHWE B TPHUPOJE, NPUMEHEHHE,
ouosnoruyeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemitrono3a kak HmpupojaHble mosuMepbl. CTpoeHHe Kpaxmajia M ILEJUIIOJIO3bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaina (TUIpOoJIn3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

Oxcnepumenmanvhvie MemooObl U3VUEHUs Gewecms U UX HNpespaujeHuti. nposeoenue,
HabnooeHue U Onucanue 0eMOHCMPAYUOHHBIX ONbIMOG: 20peHUe CNUPMO8, KayeCmEeHHble peaKyuu
OOHOAMOMHBIX CNUPMOE (OKUCIeHUe 3manona okcuoom meou(ll)), mHocoamomuvlx cnupmos
(63aumooeticmeue enuyepuna ¢ euopokcuoom meou(ll)), anvoecudos (oxucienmue aAmMMUAUHBIM
pacmeopom okcuoa cepeopa(l) u euopoxcudoom meou(ll), ezaumoodeticmeue Kpaxmaia ¢ uO0OM),
npogeodeHue NPaKmu4eckoll pabomvl.: c80UCMEa PAcmeopa YKCYCHOU KUCIOMbL.

Pacuérhpie 3amaun.

Boruncnenus no ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMUECTBA UCXOHOTO
BEIIECTBA WM MIPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIECTB WK IPOAYKTOB PEAKIIIH).

A3oTcoaepxamume Opranuyeckue coefuHeHus (34)

AMUHOKHUCIIOTHI Kak aM(oTepHble opraHuueckue coequHeHus. OU3nveckrue U XUMUYECKHe
CBOMCTBAa aMHUHOKHCIOT (Ha TNpuMepe TJuIUHA). buojormyeckoe 3HaUYeHHWE AaMHUHOKHUCIOT.
IlenTunaer.

benku kak mpHUpPOAHBIE BBHICOKOMOJEKYJSPHBIE coeAuHEHUs. llepBuuHas, BTOpUYHAS H
TpeTHuYHasi CTpPyKTypa OenkoB. XHUMHYECKHME CBOWCTBA O€IKOB: THAPOJIU3, JI€HATYypalus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKCIepUMEHTANIbHBIE METOAbl W3Y4eHHUs BEIIeCTB W WX MPEBpallleHUW: HaONoJeHUE |
OTHCaHKE JAEMOHCTPALMOHHBIX OMBITOB: JIEHATypalus OCJIKOB MPH HArpEeBaHUU, LIBETHBIC PEAKIIUU
O€NKOB.

BricokomoiiekyJisipabie coennHeHns (24)

OcCHOBHBIE TIOHATUS XHUMHH BBICOKOMOJIEKYJSIPHBIX COEAWHEHHNA: MOHOMED, HOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb NOJUMEPHU3ALNH, CPEAHSSA MOJEKYIspHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — TIOJMMEPU3ALMs U IOJUKOHACHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0Opa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MeXNnpeaMETHBIX CBA3CH NpU U3ydyeHUM opraHuyeckol xumuum B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHUM, SBISIOUIUXCA CUCTEMHBIMU 11 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHauu3, CHUHTE3, KiaccuuKamus, NEepHOAUYHOCTh, HAOIIOJEHUE, W3MEPEHHUE, HKCIEPHUMEHT,
MOJIEIIUPOBAHUE.

®duznka: Marepusi, JHEPrus, Macca, aToM, AJIEKTPOH, MOJIEKYyJa, SHEPreTHYECKU YpOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3MUYECKHE BEIMYMHBI M €AUHUIBI UX
H3MEpPEHUs.

buosorus: xnerka, opranmsM, Oumocdepa, oOMeH BemIeCTB B oOpraHu3me, (OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BEIIECTBA (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTBHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorust: NuIEeBbIE TPOAYKThI, OCHOBBl PAallMOHAILHOTO MUTAHUS, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IMpenapaTrhbl, MaTepuanbl U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX
BOJIOKOH.

[IpoBenenne mnpakTUYeCKMX pabOT, JEMOHCTPALUNA  OCYHIECTBISIETCS C  TOMOIIBIO
BUJIEOIIOKA3a.

11 kaace
OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMUYecKuil aneMeHT. AToM. Sapo aroma, U30TONbBl. DJEKTPOHHAsE 00OJIOYKA.
DHepreTUyeckre ypOBHH, MOJAYPOBHH. ATOMHBIE OpOHWTAai M, S-, P-, O- 3mementsl. OCOOCHHOCTH
pacrpeiefieHds dJEKTPOHOB MO OpOMTaIsIM B aroMax JJIEMEHTOB TEPBBIX YETHIPEX IMEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonuueckuii 3akoH u Ilepuomuueckass cucrema Xumudeckux osnementoB JI. U
MenneneeBa. CBs3b NEPUOIUUECKOTO 3aK0oHA U [lepronyueckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
J. 1. MengeneeBa ¢ COBPEMEHHOW TE€OpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CII0KHBIX BEIIECTB 10 I'PYyIIaM 1
rnepuoaaM. 3HauyeHue NEPUOJUIECKOTO 3aKOHA B pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHMHUYECKas CBS3b. Buipl XuMudeckol cBsi3u (KOBaJEHTHas
HEeMoJIApHas Y TMOJspHas, HOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBaJEHTHOU
XUMHUYECKON CBs3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIM). BomopomHas cBsi3b. BalleHTHOCTS.
DneKTpooTpULATENbHOCTh. CTeneHb OKHUCIIeHNs. IOHbI: KATHOHBI M AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHs. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THUIIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o mucnepcHblx cucremax. VICTHHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuil. HoMeHkIaTypa HEOpraHM4eCKHX BEIIECTB.
I'eneTnueckasi CBsI3b HEOPraHUUYECKHUX BELLECTB, IPUHAIICKANUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peaknus. Kriaccudukamuss XMMUYECKUX peakuuid B HEOPraHUYECKOW W
OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAaHEHMsI MAcChl BEILECTB, 3aKOH COXPAHEHUs U NPEBPALLCHUS
SHEPTrUH NMPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBHCHUMOCTh OT pa3iMyHbBIX (akTopoB. OOpaTUMBbIE pPEaAKIIUH.
Xumnueckoe paBHoBecue. DaKTOpbl, BIMSIOUIME HA COCTOSHHE XUMHUYECKOIO pPaBHOBECHS.
[Tpunnun Jle [larense.



OnexkrponuTtnueckass aucconmanus. CunpHble W cinalObie snekTposnuThl. Cpema BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, IIEJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHUS BEIIECTB M HUX MPEBPALICHUN: JIEMOHCTpAIHs
tabmun, «l[lepuonmdeckas cucremMa xumuueckux dnemeHToB J[. WM. MennaeneeBay, u3ydeHue
MOJIEIE KPUCTAUIMUECKUX pemEToK, HaOMIOJACHUE W ONHUCAHWE JACMOHCTPALlMOHHBIX W
mab0paTOPHBIX OMBITOB (Pa3IOKEHHE TMEpPOKCHIAa BOAOPOJAa B TMPHCYTCTBHH KaTallM3aTopa,
OTpe/ieJICHuEe Cpebl PacTBOPOB BEIIECTB C IMOMOIIBI YHHUBEPCAIHHOTO WHIWKATOPA, PEAKIIMU
HOHHOIO OOMeEHa), NpPOBEICHHUE IPaKTUUYECKOM paboThl «BiusHue pa3nuyHbIX (QAKTOpOB Ha
CKOPOCTb XUMHUYECKON PEAKLIUW.

Pacuérnpie 3amaun.

Pacuérel mo ypaBHEHUSM XMMHUYECKUX PEAKIUNA, B TOM YHCIE TEPMOXUMHYECKUE PACUETHI,
Pacy€ThI C UCTIOIH30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnsi. [lonoxenue HemetaioB B [lepuogudeckoil cucreMe XMMUYECKUX DJIEMEHTOB
J. Y. MenneneeBa u OCOOCHHOCTH CTpoeHHs aToMoB. Dusmyeckue CBOWCTBA HEMETAJJIOB.
AmtoTponsi HeMETauIoB (Ha IPUMEpPE KUCI0poa, cephl, hochopa u yriaepoaa).

XUMHYECKHE CBOWCTBA BaXKHEHIIMX HEMETa/UIOB (TAJIOTEHOB, cephl, a3oTa, (docdopa,
yTIIepo/ia U KPEMHHUSA) U UX COCAUHEHUN (OKCHIOB, KUCIOPOACOEPKAMMUX KUCIOT, BOJAOPOIHBIX
COCTMHECHMUI).

[IpumeHeHre BaKHENIIINX HEMETAIJIOB U UX COCTMHEHUN.

Meramnsl. [lonoxxenne Meramios B [lepuoanueckoi cucteme XuMHYeCKUX ieMeHToB JI. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHSI DIICKTPOHHBIX OO0OJIOYEK aToOMOB MeTaioB. OOmme
¢u3uveckue cpoiictBa MeTauioB. CIIaBbl METAUIOB. DJIEKTPOXUMUYECKUM PSJi HAMPSOKCHUM
METAJIIOB.

XWMHUYECKHE CBOWCTBA BAXXKHEUIINX META/UIOB (HATpUM, KaluWi, Kaablliid, MAarHUH,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O61ue crocoObl Noay4eHus MeTamioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METO/Ibl U3yYEHUsI BELIECTB U UX IIPEBPAILCHUI: U3yYEHUE KOJUIEKIINU
«MeTamisl U CIUIaBbl», 00pa3l0B HEMETAJIOB, PELICHUE SKCIIEPUMEHTANIBHBIX 33/1a4, Ha0JI0/ICHUE
U ONHCAHHE JIEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCUIA
QTIOMHUHHUS C paCTBOPaMH KHUCIIOT U LIeJI0OUel, KAUeCTBEHHbIE PeaKIIUK Ha KATHOHBI METAJJIOB).

Pacuérnbie 3amaum.

Pacuétbl Macchl BemecTBa Ui 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO U3 YYAaCTBYIOUIUX B PEAKIUU BEIIECTB, pacu€Thl Macchl (00bEMa, KOTUYECTBA
BEII[ECTBA) MPOIYKTOB PEaKILMH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

XuMus 4 KA3Hb

Ponp xumuum B oOecrieueHUH SKOJIOTMYECKOM, SHEPreTHYeCKOW M MUIIEBOM O€30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.

[IpencraBienust 06 00X HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO MOTYYeHUs BaKHEUIINX
BEILIECTB.

UenoBek B MHpE BELIECTB M MAaTEpUaJOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKIO0, KepaMuKa, MaTepuanbl Ui AIIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYEeCKHE U MUHEPATbHbIEC yI0OpEHUS.



XuMHus UM 30pOBbE 4YEJIOBEKA: IPAaBHJIA MCIOIb30BAHMS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiia 0€30MacHOT0 UCTIOIB30BaHUS MPENapaToB OBITOBOW XMUMHUU B MTOBCEIHEBHON JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMeTHBIX CBA3EH MPU M3YdEeHUH OOIIel M HeopraHuueckoi xumuu B 11
KJIacce OCYIIECTBISICTCA Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U
MOHATHM, SBISIOUIUXCA CUCTEMHBIMHU JUI OTJIEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mmre ecTeCTBEHHO-HAYUHbIE MOHATHS: HAaydyHbIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJU3,
CUHTE3, Kiaccuukauusi, MNEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, SIBICHUE.

®u3uka: MaTepus, JHEPrHs, Macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TOIL,
PaZAvoOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYEeCKUM YpOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTtHoe
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusM, D3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHosorus: XuMuU4ecKkasi MPOMBIIIJIEHHOCTb, METAJTyprys, MPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHuasos, CEJIbCKOXO35IICTBEHHOE ITPOU3BOJICTBO, NUeBas IIPOMBIIIJIEHHOCTb,
(dapmalieBTHUECKask POMBIIUIEHHOCTh, IPOU3BOJACTBO KOCMETUUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JIEKTPOHHAS IIPOMBIILIEHHOCTh, HAHOTEXHOJIOT M H.

IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pPeE3yIbTaTaM OCBOCHHUS OO0y4YaIOUTUMHUCS
MporpaMM CpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM).
HayuHo-meToanueckoit 0oCHOBOM AJisi pa3paboTKU MIIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOTpaMM
cpenHero oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cootBercTBUM € CHCTEMHO-/EATEIHHOCTHBIM IOAXOJOM B CTPYKTYpE JIHMYHOCTHBIX
PE3yJIbTaTOB OCBOCHUS MpeAMeTa «XHUMHUSA» Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHus BblIEICHbBI
CJIETYIOIE COCTABIIAIOIINE:

OCO3HAaHHE OO0YYaIOIIUMUCA POCCHMCKOM TpakJaHCKON HIASHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00Yy4EHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJACHUU JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTE! U UCTOPUUECKUX TPAIUIIMI 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOy4arolIuxcs PYKOBOJICTBOBATHCS B CBOEH JESTENBbHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPUCYIIUMHU [EJIOCTHOM CHCTEME XHMHYECKOTo
00paszoBaHUs;

HaJIM4YMe MPaBOCO3HAHUS SKOJIOTHUECKON KyIbTYyphl U CIOCOOHOCTH CTAaBUTH LIETH U CTPOUTH
YKU3HEHHBIC [IIaHBbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUSI MpeAMeTa «XUMHUSD» JTIOCTUTal0TCA B €MHCTBE y4eOHOU
YU BOCHUTATENBHOW NEATENIBHOCTH B COOTBETCTBHH C T'YMaHHUCTUYECKHUMH, COLUOKYIHTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJI€AIaMU POCCUICKOTO Tpa’kJaHCKOTo OOIIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAaMH W TMpaBUJIAMH TOBEACHHUS, CHOCOOCTBYIOIIMMH MpoIleccam
CaMOTIO3HAHUs, CAMOPAa3BUTHUSI U HDABCTBEHHOTO CTAHOBJICHUS JJMYHOCTH 00YUaIOIIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XUMUsS» OTpaxaloT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEIFHOM U MIPAKTHYECKOH JeATEeIHbHOCTH 00yJarOIIMXCs IO pean3aliy MPUHITHIX B
oOIIeCTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:



1) rpa’aaHcKOro BOCIMTAHMS .

OCO3HAHHUS OOYYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBaXKECHHS K
3aKOHY H MPABOTIOPSIKY;

MPEJICTABJICHUSI O COIMANBHBIX HOPMAax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOIIECHUU B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOW NESATEIBHOCTH TPU CO3JAHHH YYeOHBIX MPOEKTOB,
pelIeHnn y4eOHBIX U MMO3HABATEBHBIX 33/1a9, BEITIOJHEHIHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M MPHUHUMATh MOTHBBI, HAMEPCHHSI, JIOTUKY U apTyMEHTBI JIPYTHUX
[IPY aHATTN3€ PA3JINYHBIX BUJIOB YICOHOU JEATEIHBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOMICHHUS K UCTOPUICCKOMY U HAyYHOMY HACIICJNIO OTCYCCTBCHHON XUMUU;

YBOXCHHSI K MPOIIECCY TBOPUYESCTBA B 00JIACTU TEOPHH M NIPAKTHYSCKOTO MPUMCHCHHSI XUMUH,
OCO3HAHUS TOTO, YTO JOCTH)KCHHS HAYKU €CTh PE3ybTaT JIUTEIBHBIX HAOIIOACHUN, KPOTIOTIIMBBIX
AKCIIEPUMEHTAIBHBIX TIONCKOB, TIOCTOSTHHOTO TPY/Aa YIEHBIX U MIPAKTHKOB;

WHTEpeca W TI03HABATEILHBIX MOTHBOB B TIOJYUYECHUH U MOCIICAYIONIEM aHAN3e HHPOPMAIHH
0 MePEIOBBIX JTOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYAIlMH, CBS3aHHBIC C XHMHYCCKUMH SIBJICHHSIMH, W TIPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TIOBEJICHWE W TIOCTYIIKM CBOWX TOBAPHUINCH C TIO3HMIIHAN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TOCTYITKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHMs 1IEHHOCTeH 310poBOr0 M Oe3omacHOro obpa3a >KH3HHM, HEO0OXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PM3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOJroIeHNs TIpaBUiI OE30TIaCHOTO O0paIeHUs C BEIICCTBAMHU B OBITY, TOBCETHEBHOMN KU3HHU
Y B TPYJIOBOH JICSATEIBHOCTH;

MMOHUMAaHMSI IIEHHOCTH TPABUJI WHIUBHIYAJILHOTO M KOJUICKTUBHOTO O€30TIaCHOTO MOBEICHUS
B CUTYAITUsX, YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUsS TOCJIEICTBHN M HENPHUATHS BPEAHBIX TPUBBIUEK (YHIOTPEOJICHHUS aJIKOTOJIS,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEIOBATEIILCKOW  JIEATEIHLHOCTH,
00IIIECTBEHHO IMOJIC3HOM, TBOPUYECKOHN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH TNPAKTHYCCKUX 3a7a4 COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3y4eHHI0 Tpodeccuii pa3inyHOro pojia, B TOM YHCJIe Ha OCHOBE
MIPUMEHEHHSI PEIMETHBIX 3HAHUH 110 XUMUU;

YBKEHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOl e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIUBUIYaTbHOW TpaeKTOpuu oOpa3oBaHusd, Oyaylei
npodeccur U peanu3alndd COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHMS:

HKOJIOTHUECKH IIeJIeCOO00Pa3HOTO OTHOIIEHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MOHUMAaHHS TIO0ANTBHOTO XapakTepa JKOJIOTHYECKUX MPOOIeM, BIUSHHUS IKOHOMHUYECKHX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATBHOU CPEIbI;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTIKEHUN XUMHUHU JUIsI PELICHUS BOIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONHE30BAHNS,



AKTUBHOTO HENPUATHS JECUCTBUN, NPUHOCAIIMX BpEI OKPYXKAIOUIEH IPUPOJHON cpene,
YMEHHUSI TPOTHO3MPOBATH HEOIArOMPHUATHBIE HKOJOTHUYECKUE IMOCIEACTBUS MPEeIIPUHUMAEMBIX
JEUCTBUN U NPEANOTBPAILATh UX;

HaJIM4Yus Pa3BUTOrO H3KOJOTMYECKOTO MBIIIIEHHUS,, 3KOJOTMYECKOM KyJIbTYpbl, OIbITa
JESITEIbHOCTH  JKOJIOTUYECKOM  HAIpaBJIE€HHOCTH, YMEHHUS  PYKOBOACTBOBAaTbCA MMM B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLIMAIBbHON NMPAKTHUKE, COCOOHOCTH U YMEHUS aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00I1I€CTBEHHOM MTPaKTUKU;

MOHUMAaHMs CHeUU(PUKHM XUMUU KaK HAayKd, OCO3HaHUsA €€ poiau B (OPMUPOBAHUU
palLMOHAIBbHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM IIEJIOCTHOIO MPEACTaBIEHUS 00 OKpYKaroleM
MUpE KaK O €IMHCTBE IPUPOJIbl U YEJIOBEKA, B TO3HAHUU MIPUPOJAHBIX 3aKOHOMEPHOCTEH U pelieHun
po0sieM CoOXpaHeHHsI PUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO000I 3HAUMMOCTH XMMHMM JUIS COBPEMEHHOM LMBMIM3alUU: B €€
T'YMaHUCTHYECKOW HANpaBiICHHOCTH W Ba)XHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepualbHOU
KYJIbTYpbI, PEIIEHUH TJI00aNbHBIX MPOOJEM YCTOMUMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPTeTUYECKOM, MUIIEBON M IKOJOTHIYECKON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUeHUN
YCIIOBUH YCHEIIHOTO TPY/AA U SKOJIOTHMYECKH KOM(OPTHOM KU3HU KaXKJOT0 WieHa OOIIecTBa;

€CTECTBEHHO-HAYyYHOM TIpaMOTHOCTH: TOHUMAaHMsS  CYHIHOCTH METOJOB  IO3HaHUS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMmble 3HAHUS IS
aHaJln3a U 0ObSCHEHHUS SIBIICHUN OKPY)KAIOLEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTth 00OCHOBAHHBIE 3aKIIOYEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MUMEIOLIUXCS JaHHBIX C LEIbI0
MOJIy4€HUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO MCIHOJIb30BaTh XUMUUECKHE 3HAHUS JUTsl pEIIeHUs podiieM B
peanbHBIX KU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON JEATENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CamMoOOOpa3oBaHHUIO, K
AKTUBHOMY TOJIy4YE€HHUIO HOBBIX 3HAHUI 10 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTIMU;

HWHTEpeca K 0COOCHHOCTSAM TpyJa B pa3IudHBIX chepax MpodhecCHoHaTbHOMN IeATeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MerTanpeaMeTHbIE Pe3y/IbTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XUMMUsD» Ha YPOBHE CPEIIHErO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HaYUMBbIC JUIS (POPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCA MEXIUCIHUILIHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHbIC TTOHITHS, OTPAKAOIINE IIEJOCTHOCTh HAYYHON KapTUHBI MUPA H
crienu(UKy METOJIOB IO3HAHMsI, MCIIOJIb3YEeMbIX B €CTCCTBEHHBIX Haykax (MaTepus, BEUIECTBO,
SHEPIHus, SBIICHUE, TPOIECC, CHCTEMa, HAYYHBIM (HaKT, MPUHIIHI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIICI0OBaHNE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JPYTHe);

YHUBEpCaJbHbIC YUeOHbIC NEHCTBHs (MTO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecnieunBaromue (hopmMupoBanue (GyHKIMOHAIBHOW I'PaMOTHOCTH M COLMAIBLHONW KOMIICTCHIUH
oOyuaronuxcs;

CIIOCOOHOCTH oOyJaronuxcs HCIIOJIB30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHHBEpcalbHble Yy4yeOHbIE JCWCTBHS B TIO3HABaTENbHOW U
COILIMANTbHOM MTPAKTHKE.

MetanpeaMeTHble  pe3yibTaThl OTPAXAIOT OBIAJCHHUE YHHUBEPCATbHBIMU  YUECOHBIMU
MO03HABATEIHbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiaeHHe YHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a30Bble JJOrHYeCKHUE TeCTBUS:



CaMOCTOSITENIbHO  (pOPMYJTUPOBATH M  AKTYaJIIM3HpPOBAaTh MpoOJieMy, BCECTOpPOHHE €
paccMaTpuBaTh;

OTIPEICNIATh e JACATeIBbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHTB PE3YyJIbTATHI ACITEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

WCIOJIb30BAaTh TPU OCBOCHUW 3HAHWNA TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTepHbIC TPU3HAKK TIOHATHA ¥  yCTAHABIMBAaTh WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITACCU(DUKAIIMY BEIIECTB M XUMUYCCKUX PEAKIIN;

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3U MKy U3y9aeMbIMHU SBIICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXIeHUsl (MHIYKTUBHBIC, JICIyKTUBHBIC, 10 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M IPOTHUBOPEUYUS B PACCMATPHBACMBIX SIBICHHUSX, (OPMYITHPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHATh B TPOIECCE IMO3HAHUS, WCIOIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, MPe0OpPa30BBIBATh MOJICIIBHBIC MPEICTABICHUS — XUMUYECKHN 3HAK (CHMBOJ) 3JIEMEHTA,
XuMHuUeckas (QGopmyna, ypaBHEHHE XHMHUUYECKOW pEaKImuu — TMPU PEHICHHH YIeOHBIX
MO3HABATEIBHBIX M MPAKTUYECKUX 3a/1a4, TPUMEHSATh HAa3BaHHBIC MOJICIBHBIC MPEICTABICHHS JIJIS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUSCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BATENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUYCCKUX PEAKITUH;

dbopMynmupoBaTh IETH W 3aJa4d  MCCICNOBAHWS, HWCIIOJNB30BaTh TIOCTABJIICHHBIE U
CaMOCTOSITSIIBHO c(hOPMYJIMPOBaHHBIC BOIPOCH! B KAYeCTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHPOBAHHMSI TUTIOTE3HI TI0 TIPOBEPKE NMPABHILHOCTH BBICKA3BIBAEMBIX CYXICHHIA,

BIIQJICTh HABBIKAMH CaMOCTOSTEIIPHOTO IUIAHUPOBAHUS M TPOBEICHHUS YUCHUYCCKHX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOJAaTh 3a XOJOM TMpOIlecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yibTar, (OopMyIupoBaTb O0O0OOIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEA0BAHUSA, COCTaBISITH OOOCHOBAHHBIM OTYET O MPOJIEIAHHOMN
pabore;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIAEAOBATEIbCKOM M TMPOEKTHOW  JCSITEIBHOCTH,
MPOSIBIIATh CMIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pElICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OpMALUU (HaydHO-TOMYJspHAsl JIUTEpaTypa
XMMHYECKOTO COJIep’KaHus, CIpaBOYHbIE MOCOOUs, pecypchl HHTepHeTra), aHaIM3UpPOBATh
nH(OPMALIMIO Pa3IUYHBIX BUAOB U (QOpPM MPEICTaBICHUS, KPUTUYECKH OLICHUBATh €€
JIOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3anpochkl W NPUMEHATh pa3IUyHble METOAbl MpPU IOUCKE U OTOOpe
uHpopMaluu, He0OXOAUMOM /7Sl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MpHOOpeTaTh OMBIT HCIOIb30BaHHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (GOpMy MpeAcTaBlieHus HHPOpPMAHMH (CXEMBbI,
rpaduky, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KauecTBE CpEICTBAa Mpu paboTe ¢ XUMUYECKOU
nHpopMaluel: TPUMEHATh MEXIpPEAMETHbIE (HU3NYECKHE U MaTeMaTH4eCKHUe) 3HAaKh U CUMBOJIBI,
¢dbopmyibl, a0OpeBHaTypbl, HOMEHKJIATYPY;

MCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATTISITHOCTH.

OBiageHHe YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMoil TeMbl B XOJ€ JUallora W/WIW JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OpMynIHpoBaTh CBOM TMPEITIOKEHUS OTHOCHUTENBHO  BBITIOJHEHUS
MpeI0KEHHOM 3a/1a4H;
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BBICTYNaTh C IPE3EHTAalLUEl pe3yJbTaTOB I103HABATEIbHOU JESTEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUU XUMHUUYECKOTO IKCIIEPUMEHTA,
MPaKTHYECKON pabOThl 10 MCCIIEOBAHUIO CBOICTB M3y4aeMbIX BEIIECTB, pealu3aluu yuyeOHOIro
npoekta U (QOpMYyIHpPOBATh BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHBIX MCCIEIOBAHUMA ITyTEM
COTJIACOBAHUS TIO3ULIUI B X0/ 00CYX/IeHUS 1 0OMEHAa MHEHHSIMH.

OgJajieHNe YHUBEPCAJIbHBIMY PeryJsTHBHBIMM el CTBUAMU:

CaMOCTOSITEJIbHO IJIAHUPOBAaTh M OCYIIECTBJIATH CBOIO II03HABATEJIbHYIO JIESATEIbHOCTD,
ompezensas €€ LeAM M 3a1a4d, KOHTPOJMPOBATb M II0 Mepe HEOOXOAMMOCTU KOPPEKTHPOBATH
Ipe/UlaraeMblii  aTOPUTM ACUCTBUI TPU BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIA COCO0 MX pemeHHus ¢ Yy4€TOM MOJYYEHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAIM3a U CAMOOLIEHKHU.

NPEAMETHBIE PE3YJIbTATDBI

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAy4YHOU
KapTUHBI MHUpa, POJIM XMMHUHU B TIO3HAHWUU SBJIICHUM TPUPOJIBI, B (POPMUPOBAHUH MBIIUICHUS
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOM TI'pPaMOTHOCTH, HEOOXOAMMON JUIsl  pelieHUus
MPaKTUYECKUX 3aJad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO0 U
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUH, KOTOpask BKIIOYAET: OCHOBOMOJIATAIOIINE TOHITHS
(XMMUYECKHI dJIEMEHT, aToM, »JJEKTpPOHHas o000Joyka aroma, MOJIEKyJa, BaJEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XMMHUYECKas CBsI3b, CTpyKTypHas ¢opMmyna (pa3BEpHyTas U
COKpal€HHas), MOJIb, MOJISIPHAsE Macca, MOJIIPHBINA 00bEM, YIIIEpOJIHBIN CKelleT, PYyHKIHOHAIbHAS
rpynna, pajukall, U30MepHUsl, U30MEPbI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPO]
U a30TCOJEpIKAIIUE COCTNHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIC
COCIMHCHMS); TEOPUU WM 3aKOHBI (TEOpHs CTPOEHHUs opraHuyeckux BemecTB A. M. byrtieposa,
3aKOH COXpPAHEHMsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUIH SI3bIK XHUMUU;
MHPOBO33PEHUYECKHE 3HAHUS, JIekKAIIMEe B OCHOBE IOHMMAHMS IPUYMHHOCTH U CHCTEMHOCTH
XUMHYECKUX SIBIEHUHM, (DAKTOJIOTUYECKHUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCMOJIb30BAaHUKM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOM
NEeSATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUN BBISBIISATH XapaKTEPHbIE MPU3HAKU MOHATUMN, YCTaHABIUBATh MX
B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONHMCAHUM COCTaBa, CTPOCHUA M
MpEBpAICHUN OPraHUYeCKUX COCTUHEHNN;

chOpMUPOBAHHOCTh YMEHMI HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIHMKY MJIi COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, cOKpaméHHOi) GopMyll opraHu4ecKuX BELIECTB U
YpaBHEHUH XMMHYECKUX PEaKLUMM, U3rOTaBIMBATH MOJEIHA MOJIEKYJ OPraHMYECKHX BEIIECTB IS
WJUTFOCTPALIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHHAUICKHOCTh H3YyYEHHBIX OpPraHMYECKHUX
BEIIECTB MO HMX COCTaBy U CTPOCHHIO K OMNpENeNEHHOMY KiIacCy/TpyIie COeIuHEHUI
(YrieBoJopo/ibl, KUCIOPOA U a30TCOAEpKAIINUE COSTUHEHHSI, BHICOKOMOJCKYIISIPHBIE COSAMHEHHUS),
JaBaTh WM Ha3BaHusi 1o cuctematndeckoid HomeHkiarype (IUPAC), a Takxke mNpUBOIUTH
TpUBUAIbHBIE Ha3BaHUS OTAEIBHBIX OPTaHUYECKUX BEUIECTB (DTUJICH, MPOMUIIEH, AalleTUJICH,
STHUJICHTJIUKOJIb, TTHUIEpUH, GeHOT, hopManbaerul, aleTalbIeru/l, MypaBbiHAas KUCIOTa, YKCYCHAs
KHCTIOTa, OJIEMHOBAsl KHCIOTa, CTE€APUHOBAs KHUCIOTA, TIIOK03a, GpyKTO3a, Kpaxmall, IeNIi03a,
TJTMITAH);

chOpPMUPOBAHHOCTh YMEHHUSI OIpPENesITh BUABI XUMHYECKOH CBS3M B OpPraHUYECKHUX
COEIMHEHUSX (OJAMHAPHBIE U KPATHBIE);
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c(OPMHUPOBAHHOCTh YMEHHUS TPUMCHITH IIOJIOKCHUS TEOPHH CTPOSHUS OPraHUYeCKHX
BemecTB A. M. byrnepoBa misi 0OBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, GU3NICCKUE B XUMUICCKHE
CBOMCTBa THUIHMYHBIX MPEJACTABUTEICH PA3IMYHBIX KJIACCOB OPTaHMUYECKUX BEIIECTB (METaH, JTaH,
STHJICH, TPOMMWJICH, ameTwuieH, OyramueH-1,3, mermnOyraaumeH-1,3, OEH30JI, METaHOJ, A3TAHOIN,
ATHJICHTJIUKOJIb, TIUIEPUH, (EHOJI, aleTalbJIeTHl, MypaBbUHAsS M YKCYCHAsl KHUCJIOTHI, TIIOKO3a,
KpaxMaJ, IeJUTI0I03a, aMUHOYKCYCHasl KUCIIOTa), WLTIOCTPUPOBATh I'€HETHYECKYIO CBSI3b MEKIY
HUMHU YpPaBHEHHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIMHA C WCIIOJIh30BAHHEM CTPYKTYPHBIX
opmyur;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BATh UCTOYHUKU YTIICBOJOPOIHOTO CHIPhs (HE(TH,
MPUPOJIHBIN Ta3, yroiib), CIOCOOBI UX TEepepabOTKM M IMPAKTUYECKOE MPUMEHEHHE MPOJTYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMECHHI MTPOBOTUTH BBIYMCICHUS TI0 XUMUYECKUM YPABHEHHSIM (MACCHI,
00BEMa, KOJTMYECTBA HCXOTHOTO BEIISCTBA MIIU MPOYKTA PEAKIIUHU 10 M3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIESCTB WIH MPOYKTOB PEAKITUH);

chOpMUPOBAHHOCTh YMEHUM BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX METOJaX HAYYHOTO
MMO3HAHUS, UCTIOJB3YEMbIX B XUMHUU TIPH U3yICHUH BEIICCTB M XUMUYCCKHX SBIICHUH (HAOIIOICHME,
U3MEpEeHUe, SKCIIEPUMEHT, MOJICITHPOBAHHUE), UCTIOIL30BaTh CHCTEMHBIC XHMHUYSCKUE 3HAHUS IS
MPUHATHS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHTYAIUsAX, CBS3aHHBIX C BEMICCTBAMH W HX
MIPUMCHCHHEM;

chOopMUPOBAHHOCTh YMEHHMI COOJIO/IaTh TpaBWIa TOJIb30BAHUS XUMHUUYECKOW TOCYAOU |
nabopaTOpHBIM 00OPYAOBaHUEM, a TAaKXKE MpaBWJIa OOpaIleHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

chOpMHUPOBAHHOCTh YMEHUHN IUIAHUPOBATb M  BBINOJHATH XUMHYECKUH HKCHEPUMEHT
(mpeBpalieHusl OpraHMYECKUX BELIECTB IpPU HArpeBaHUU, MOJTy4YE€HUE JTUJICHA U H3Y4YEHUE €ro
CBOMCTB, KQUeCTBEHHBIE PEAKI[UU OPTaHUYECKUX BEIECTB, JCHATYypals OeJIKOB MPHU HarpeBaHUHU,
[IBETHBIC PEAKIIUU OCIIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHHKH O€30MACHOCTH TPHU OOpaIieHnH
C BemiecTBaMH U Ja0OpaTOpHBIM OOOpPYIOBAaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amicH ypaBHEHUN COOTBETCTBYIOIIMX peakuuid U (PopMynHpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTAaTOB;

chOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIW3UPOBATh XUMHUYECKYI0 HH(MOPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHHUKOB (CpecTBa MaccoBoi mHGopMaluu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh YMEHUH COONMIOJATh MpPaBHJIAa SKOJOTHMYECKH I1eJ1ecO00pa3HOTo
MOBEACHUA B OBITY W TPYIOBOM [EATENHHOCTH B LEISIX COXPAaHEHHs] CBOETO 370POBbS U
OKpYKalollle MPUPOJHON Cpeibl, OCO3HABaTh ONACHOCTh BO3JCWCTBUS HA JKUBbIE OpPraHU3MbI
onpeaenEéHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbicia nmokaszarens [1JIK, mosicHaTs Ha npumepax
CHOCOOBI YMEHBIICHHS U MPEAOTBPALICHUS HX BPEIHOTO BO3JACHCTBUS Ha OPraHU3M YEIOBEKa;

Uis OOy4aroUuIuXcs C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3[I0OPOBBSI: YMEHHE HPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHIA;

JUIS CJETBIX M CIAa0OBHIANINX OOy4aIOUIMXCS: YMEHHE HCIOJIb30BaTh Pelbe(hHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema ypoka Kommecrso DJIeKTpOHHbIe N (ppoBbIE
n/n 4acoB
o0pa3oBaTe/ibHbIE peCypChl
Pa3nen 1. Teopernueckue 0OCHOBBI OpraHnyeckoi xumuu (34)
1 IIpeamer  opraHnmueckod  XuUMuM, €€ 1 bubnuorexa [JOK
BO3HMKHOBCHHUE, PA3BUTHE U 3HAYCHUC https://m.edsoo.ru/00ae3f50
Teopus TPOCHUS FaHUYCCKUX
2 coe;)zI[)HHeHHﬁ AC II\)/?eByTJIepOBaOI;éaOCH:]:HHC 1 bubmmorexa LHOK
T ’ https://m.edsoo.ru/00ae4270
TTOJIOKEHUS
[IpencraBnenue 0 KJ1acCU(pUKAUU
3 OpraHMyeckux BemecTB. HomeHkiarypa 1 bubnuotexa [JOK
(cucremaruyeckasi) u TPUBUAIIHHBIC https://m.edsoo0.ru/00ae4270
Ha3BaHUsI OPTaHMYECKUX BEIIECTB
Pa3nen 2. Yraesoaopoab (134)
4 AJKaHBbI: COCTaB u CTpPOCHHUE, 1 bubnuorexa [JOK
TOMOJIOTHYECKHI PSIIT https://m.edsoo.ru/00ae3f50
5 Meran u 9TaH  —  NpOCTeHIIne 1 bubnuoreka [JOK
MPE/ICTABUTENN AJTIKAHOB https://m.edso0.ru/00ae4270
. N bubnuorexa [JOK
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 https://m.eds00.ru/00ae4270
7 OTWiIeH W TMpPONWIEeH — MPOCTEUIIne 1 bubnuorexa [JOK
MIPEJICTaBUTENN AJKEHOB https://m.edsoo.ru/00ae3f50
8 Ilpakmuuecxas paboma Ne 1. «llonyuenue 1
SMUNEHA U U3YYeHUe e20 CEOUCE)
9 ﬁgj;jg;f;;ﬁeml 3 pyraen 1’lzllonyquI/II(/eI 1 bubmorexa I[IOK
T~ https://m.edsoo.ru/00ae4270
CUHTETUYECKOIO KaydyyKa U Pe3UHBI
o foms oo e s morea 10K
L i https://m.edsoo.ru/00ae3f50
MIPOCTEHNIINI IPEJCTABUTEIb AIIKUHOB
11 BriunciieHuss 1Mo ypaBHEHUIO XHMHYECKOU 1 bubnuorexa [JOK
peaknuu https://m.edsoo.ru/00ae4270
12 Apenbl: 0OeH301 U TONyosl. TOKCHYHOCTH 1 bubnuorexa [IOK
apeHoB https://m.edsoo.ru/00ae4270
13 'eneTnueckas CBSI3b YIJIEBOIOPOIOB, 1 bu6mmoreka [JOK
MPHHAIICKAINX K Pa3IHYHBIM Kaccam https://m.edsoo.ru/00ae3f50
16 mpuponni tes n nomyre nepomme 1 BiomorealOK
; https://m.edsoo.ru/00ae4270
ra3bl, HeQTh U IPOAYKTHI €€ epepaboTKu
15 npuposman 1 n nomymmate nedrame | ,  BrGmorex LIOK
« https://m.edsoo.ru/00ae4270
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
16 Koumponvnas  paboma  no  pazdeny 1
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https://m.edsoo.ru/00ae4270

«Yeneeo0opoowl»

Paznen 3. Kuciopoacoaep:xamue o

ranuyveckue coequuenus (134)

17 [IpenenbHble OJIHOATOMHBIE CIIUPTHI: 1 bubnuorexa [JOK
METaHOJI U 3TaHoJ. BojopoiHas cBsi3b https://m.edsoo.ru/00ae3f50

18 MHOroaTtoMHbIE CHUPTHI: ITUJICHTIUKOIb H 1 bubnuorexa [IOK
I0Z00(S)0) 5031 https://m.edsoo0.ru/00ae4270

19 @DeHOo: CTPOEHUE MOJIEKYIbI, (pru3nuecKkue u 1 bubnuorexka [JOK
XMMHUUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edso0.ru/00ae4270

20 Anpreruabl: GopMaIbACTH U alleTabICTH]I. 1 bubnuoteka [JOK
Aneron https://m.edso0.ru/00ae3f50

21 OnHOOCHOBHBIE TIpeeNibHbBIE KapOOHOBBIE 1 bubnuotexa [JOK
KHCJIOTBI: MypaBbUHAS U YKCYCHAs https://m.edso0.ru/00ae4270

29 Ilpakmuueckas paboma Ne 2. «Ceoiicmea 1

pacmeopa YKCyCHOU KUCIOMbLy

23 CreapuHoBasi M OJIEMHOBAsi KHCIIOTHI, Kak 1 bubnuotexa [JOK
MPEICTABUTEINN BBICIIUX KAPOOHOBBIX KUCIIOT https://m.edso0.ru/00ae4270

24 Mpila Kak COJMM  BBICHIMX KapOOHOBBIX 1 bubnuoreka [IOK
KHCJIOT, X MOJOIILIEE JIEHCTBHE https://m.edso0.ru/00ae3f50

25 gg;éf)izsmx al?pi/IcIJ)II:)IT Fizponglzoifoosgii 1 bubmorexa IOK

' https://m.edsoo0.ru/00ae4270
3¢upos

26 Kupsr: THIPOJIN3, IIPUMEHEHUE, 1 bubnuoreka [JOK
OMOJIOTMYECKasi POJIb KHPOB https://m.edsoo.ru/00ae4270

g e e s o 10K

’ https://m.edso0.ru/00ae3f50
(bpykTOo3a, caxapo3a

28 Kpaxman wu uemmonio3a Kak HPUPOJIHbBIC 1 bubnuorexa [JOK
MOJIUMEPBI https://m.edsoo.ru/00ae4270
Konmponvnas ~ paboma  no  pazoeny

29 «Kucnopoocooepoicawue opeaHudeckue 1
coeOuHeHUs»

Pa3znen 4. A3oTconeprkainme oprannyeckue coequHeHus (34)
bubnuoreka [JOK
30 AMUHBI: METUJIAMUH U aHUJIHH 1 https://m.e dsc&lo.ru 10026350
S oprmcome cosumenmn w1 DromoremlOK
’ https://m.edsoo0.ru/00ae4270
Oouonoruueckoe 3Hadenue. [lentuap

32 benku Kak MIPUPOJAHBIE 1 bubnuoreka [JOK

BBICOKOMOJICKYJISIPHBIE COSIMHEHUS https://m.edsoo.ru/00ae4270
Paznea S. BeicokoMoJIeKyJIsIpHBIE coefnHeHus (24)

33 OcCHOBHBIE TOHSITHS XUMUHU 1 bubmuoreka [JOK
BBICOKOMOJICKYJISIPHBIX COCJHHEHHI https://m.edso0.ru/00ae4270
OcHOBHBIE METO/IbI CHHTE32 Bubmiorexa IIOK

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1

HHaCTMaCCLI, Kay4yKH, BOJIOKHA

https://m.edsoo.ru/00ae4270
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DJIeKTpOHHbIe N (ppoBbIE

Ne KoumnuyecTBo
o/ Tema ypoxka 43COB o0pa3oBaTejibHbIE
pecypchl

1 XUMHUYECKUH 3JIEMEHT. ATOM. 1
DneKTpoHHAas KOHPUTYpaIis aTOMOB
[Tepuonnueckuii 3aKOH U
[Tepromuieckasi cucTeMa XUMUYECKUX

2 anemenToB JI. 1. MeneneeBa, ux CBSI3b 1
C COBpEMEHHOW TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XHUMHYECKUX JIEMEHTOB H UX

3 COCIIMHEHUH I10 TPYIITIaM U TICPHO/IaM. 1 Bu6miorexa [JOK
3HayeHHe NEPUOIUYECKOTO 3aKOHA U https://m.edso00.ru/00ae3f50
CHUCTEMBI XUMHUUYECKHUX dieMeHTOB J[. 1. Bubmiorexa [IOK
Menzeneesa B pasBHTHH HayKH https://m.eds00.ru/00ae4270
Crpoenue BelecTBa. XUMUYECKAst Bub6imoreka LIOK

4 CBSI3b, €€ BUJIBI; MCXaHU3MBI 1 https://m.edsoo.ru/00ae4270
00pa3zoBaHusI KOBAJICHTHOM CBSI3H. Bubmoreka LIOK
BonoposHast cBs3b https://m.edsoo.ru/00ae3f50
BanenTHOCTS. bu6mmoreka [IOK

5 DIeKTpOOTpUIIATETbHOCTh. CTEIEHD 1 https://m.edsoo.ru/00ae4270
oKHcieHus. BemiecTBa MOJIEKYIIpHOTO bubnuoteka [JOK
1 HEMOJIEKYJISIPHOTO CTPOEHUS https://m.edsoo.ru/00ae3f50
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnnoreka [IOK

6 VcTHHHBIE U KOJUTOUIHBIE PACTBOPBIL. 1 https://m.edsoo.ru/00ae4270
MaccoBas 107151 BEILIECTBA B pacTBOPE bubnnoreka [IOK
KIacCHbHKAIHS ¥ HOMEHKIATYpa https://m.edsoo.ru/00ae4270

7 HEOPraHMYECKHX COCAMHCHUH. 1 ]f?tI:SJsI'I;I/(r)TT]ZIZIz g)OrIlf/Oan3f50
I'eHeTnveckas CBsI3b HEOPraHUYECKHUX e :
BEILIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanus XuMUIecKuX peakiuii
B HCOPTaHMYECKOW U OPraHUYECKOn

3 XUMHH. 3aKOH COXPaHEHHS MacChl 1
BEII[ECTB; 3aKOH COXPaHEHUS U
MpEeBpPAIEHUS SHEPTUU TIPH
XUMHYECKUX PEaKIHIX

9 Ckopoctb peakiuu. OOpaTuMele 1

pCaKkIuu. XHUMHYECKOE paBHOBECUC
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[Ipaktuyeckas padora Ne 1. «Bnusaue

10 pa3nuYHbBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»
DNEKTPOTUTHIECKAST TUCCOITUAITHSL.
[ToHsiTHE O BOOOPOIHOM IOKA3aTEINE
11 (pH) pactBopa. Peakinu HOHHOTO
obMeHa. ['uapoIin3 opraHuvecKux
HEOPraHMYECKUX BEIIECTB
OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIC
12 peakiuu. [loHsaTHE 00 2MEKTpOIU3E
pacIuiaBoB U PacTBOPOB COJICH
KontponbHas padoTa no pasaerny
13 «TeopeTndecKre OCHOBBI XUMHUM» ﬁgsglflﬁzzasiorﬁloweﬁw
MerTauibl, UX MOJO0KEHHE B
[Teprouveckoii CUCTEME XUMUYIECKHX ]stl/tlm_l;llmel;a HOK/O 0864270
14 snementoB JI. . Menzeneesa u pS.7M.ecs00. MUAae
0COOEHHOCTH CTpOeHHUs aToMOoB. O01mHe l;tptl6n.1;1/on:e1;a HOrK/O 084270
(u3MYecKue CBONWCTBA METAIIIIOB BHZJSI.HOT:K;(;?(.); ae
CIlTaBb! METaILIOB. https://m.eds00.ru/00ae3f50
15 DNEeKTPOXUMHUYECCKUHN Pl HAPSDKSHUMA Bu6miorexa [JOK
MCTaJLTOB https://m.edso0.ru/00ae4270
XUMHYECKHE CBOMCTBA BaKHEHIITHUX Bu6mmorexa LIOK
16 METAIUIOB (HATPHUH, KaJHii, KaJbLHi, https://m.eds00.ru/00ae4270
MarHui, aJlOMUHUNA) U UX COCTUHEHUHN Bu6mmorexa LIOK
17 XUMHYECKUE CBOMCTBA XpOMa, MEIH U https://m.edso0.ru/00ae3f50
HUX COEIUHEHUMN bu6moreka [IOK
13 XHUMHUYECKHE CBOMCTBA IMHKA, )Keje3a U https://m.edsoo.ru/00ae4270
UX COeIUHEHHUI bu6mmoreka [IOK
[Ipaktuueckas padota Ne 2. "Pemienue https://m.edsoo.ru/00ae4270
19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME brbmiorexa LIOK
«MeTamisn" https://m.edsoo.ru/00ae3f50
Hewmeraiibl, X MOJIOKEHUE B bubmorexa OK
20 [Teproauueckoi CUCTEME XUMUYECKHX https://m.edsoo.ru/00ae4270
anemenToB /. 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB
du3nyeckue CBOMCTBa HEMETAILIIOB.
21 AnnoTpomnus HeMeTajuIoB (Ha mpumepe
KHCTIopo/a, cepsl, pocdopa u yraepoaa)
29 XVMUYECKUE CBOMCTBA TaJIOTEHOB, CEPhI
W UX COCTMHCHHM
23 XuMHUECKue CBOMCTBa a30Ta, pocodpa
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U UX COeIUHEHUN
24 XHUMHUYECKUE CBOMCTBA yriepoja, 1
KPEMHHUS U UX COCTUHEHUM
o5 [IpuMeHeHNe Ba)KHENIIUX HEMETAIOB 1
U UX COCIUHCHHM
O06o01IeHre 1 cucTeMaTr3alus 3HaHU !
26 o teme «Hemetamnsl». BeruncieHus 1
10 YPaBHCHUSM XUMHUYCCKHX PEaKIIUN 1
TEPMOXHUMHYCCKHE PACUETHI
[IpakTnueckas padota Ne 3. «Pemienue bubnuoreka [JOK
27 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME 1 https://m.edsoo.ru/00ae3f50
"Hemerammsr"» bu6mmoreka [IOK
- KoHTponbHas paGoTa 10 TeMam . https://m.edso0.ru/00ae4270
«MeTamib» u «HemeTamb» bubmorexa LIOK
HeOpraHIIecKHe i OPraHHICCKHE https://m.edsoo.ru/00ae4270
29 KHCIoThl. Heopranndeckue u 1 bubmorexa LIOK
OPTAHHYECKHE OCHOBAHHA https://m.edsoo0.ru/00ae3f50
bu6mmoreka [IOK
AMOTEPHbIC HEOPTAHIHECKIC I https://m.edsoo.ru/00ae4270
30 OpPraHWYECKUE COCTUMHEHHUS. 1 BuGmiorexa LLOK
I'eHeTHyeckas CBSA3b HEOPraHUYCCKHUX H httos://m.eds00.ru/00ae3f50
OpPraHWYECKUX BEIIECTB BuGmiorexa LIOK
Poss xuvima B obecniewenmn https://m.eds00.ru/00ae4270
31 3KOJ‘IOPI/IiIGCKOI/I, SHEPIETHYCCKOH U 1 Bummorexa IJOK
MTUIICBOM OE30TIACHOCTH, Pa3BUTHH https://m.eds00.ru/00ae4270
MCAHMIIHHEL bu6mmoreka [IOK
pencrapnenust 06 0OIIMX HayIHBIX https://m.edso0.ru/00ae3f50
32 MPUHIIATIAX TTPOMBIIIICHHOTO 1
MOJTYYCHUS BOKHEHIIINX BEIICCTB
33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1
34 XUMHS U 3J0POBbE YEIIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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