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HHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma 10 XMMHH Ha YpOBHE CpeaHero oOmero oOpa3oBaHus paszpaboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6pasoBanuun B Poccwuiickoit
@enepanumn», TpeOOBaHUKA K pe3ylbTaTaM OCBOEHHsS (enepaiibHOM  00pa30BaTENbHON MPOTPaAMMBI
cpennero obmero ooOpaszoBanus (POII COO), mpencraBineHHbix B DeneparbHOM TOCyIapCTBEHHOM
obpazoBarensHoM cTangapte COO, ¢ yuérom Konnenuu npemnogaBanus yueOHOTO MpeameTa « XUMUsD) B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoii @enepaum, pealn3yOnuXx OCHOBHbIE 00pa30oBaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX MojoxeHui «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxkenue IlpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJI0OB K pa3pabOTKE MporpaMMbl MO XUMHH, K OINpPEACNCHUIO OOIIe cTpaTeruu
oOy4eHus1, BOCIIUTAHHS U Pa3BUTHUS 00yJarOIIUXCs CpeICTBaMH ydeOHOTo mpeameTa «Xumus» st 10—11
KjlaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIenTyalbHble mnojoxeHus @OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, COAepKaHMs, pe3yJbTaToB OOyueHHss U TpeOOBAHMH K YPOBHIO
MTOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHME, IMOJTy4aeMO€ BBITYCKHUKAMH 0011e00pa3oBaTeIbHON OpraHu3alumy,
SIBJISIETCS HEOTHEMJIEMOM YacThio UX 00pa3oBaHHOCTU. OHO CIY)KHUT 3aBEpPIIAIOIIMM ATANOM pealu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEW, MPUCYIIMX ILIETOCTHOM CHCTEME
XMMHUYECKOTO 00pa3oBaHHsA. DTHU ILIEHHOCTH KacaroTCsl MO3HAHHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS
MHPOBO33pEHUs U OOLIel KyJIbTyphl YE€IOBEKa, a TaKKe IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U MPUPOAHOM cpeze. Peanusyercs xumudyeckoe 00pazoBaHue 00yJarOIUXCsl HA YPOBHE
cpenHero o0rmiero 06pa3oBaHusl CpeACTBAMHU y4eOHOTo npeaMeTa «XUMHUS», CoAepKaHUe U OCTPOEHUE
KOTOpPOTO OIpe/eeHbl B MporpamMme MO XUMHUHM C Y4€TOM cHeluUKd HAyKH XUMUHU, €€ 3HAYCHUS B
MMO3HAHUU TPUPOJIBI U B MaTEPHAIIbHOM KU3HU OOIIECTBA, a TAKXKE ¢ yIETOM OOILIUX 1ieNiel U MPUHIIUIIOB,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CpefiHero oomiero obpasoBaHus B Poccuiickoit
denepanuu.

XuUMHS Kak 53JEMEHT CHCTEeMbl E€CTECTBEHHBIX HAayK HIpaeT OcoOyl pojib B COBPEMEHHOMU
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaibHOW KynbTyphl. OHa BHOCHT CBOW BKJIaJ B
(GbopMupOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JlaHME IEJIOCTHOIO MpEeACTaBiIeHUs 00
OKpYXaloIlleM MHUpe KaK O €IUHCTBE IMPUPOJBI M YeOBEKa, KOTOpoe (OPMHUPYETCsl B XUMHHM Ha OCHOBE
IIOHMMAaHUS BEILECTBEHHOIO0 COCTAaBa OKPY)KAIOIIETr0 MHpA, OCO3HAHUS B3aUMOCBSI3H MEXIY CTPOCHHEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMU HayKaMM, XMMHUsS CTaJla HEOThbEMJIEMOI 4acTbhiO
MHUPOBOH KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPyJa W JKU3HU Ka)KIOIro wieHa OOlIecTBa.
CoBpeMeHHas XUMUS KaKk HayKa CO3MJIaTeIbHasl, Kak HayKa BBICOKUX TEXHOJIOI'MI HallpaBieHa HA pellieHHe
rJ100aJIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS UEIOBEYECTBA — ChIPbEBOM, YHEPreTUUECKOM, MUILEBOMH,
9KOJIOTHYECKOH 0€30MacHOCTH U OXPaHbl 3J0POBbS.

B cootBercTBMM ¢ OOImIMMU LENSMHU U NPUHIUIIAMU CPEJHEro oOlIero oOpa3oBaHus CoJepKaHHUe
npeamera «Xumus» (10—11 xnaccsl, 6a30Bbli ypOBEHb H3yYEHUS1) OPUECHTUPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY OOYYarOLIUXCS, HEOOXOAUMYIO MM JJsl BRIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIELUIHOTO BKIIOUEHHS] B KHM3Hb COLMYMa, MPOJODKEHUS 00pa3oBaHMs B Pa3IUUHBIX
001acTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBnsiomMUMHU NpeaMeTa «XUMUs» SBISIIOTCA 0a30Bble Kypchbl — «OpraHuueckas XUMHS» U
«O01as 1 HeopraHuveckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30B0Oil HayKHU: crcTeMa 3HaHUH 10 HEOPraHWYECKOH XMMHUH (C BKIIOUEHHEM 3HaHUH 13 00Iel XUMHUH) 1
opranudeckoi xumuu. @opMHpOBaHUE TAaHHON CUCTEMBI 3HAHUH MPU U3yYEHUH IMIpeaMeTa 00ecreynBaeT
BO3MO’KHOCTh PACCMOTPEHUS BCEr0 MHOI000pa3Hsi BEIIECTB Ha OCHOBE OOLIMX MOHATUH, 3aKOHOB U TEOpUI
XUMUH.

CrpykTypa conepxkaHusi KypcoB — «Opranuueckast XuMus» U «OO0mast 1 HeopraHuuecKasi XUMUsD»
copMHpOBaHa B IPOrpaMMe 10 XUMUHU Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3Y4eHHI0 yueOHOTo MaTepuaia
1 oOycCIIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHMH Ha ONPEAETIEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKOll XMMHH BEIIECTBA PAaCCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOEHUSI OPraHUYECKUX COECIMHEHUH, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUUYECKUX M DJIEKTPOHHBIX
NpeJCTaBICHUN O CTpOCHUH BellecTB. CBelleHUs 00 U3y4aeMBbIX B Kypce BeIleCcTBaxX JaloTCs B Pa3BUTHH —
OT YIJIEBOJOPOJIOB 0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COeMHEHUH. B Kypce opraHndyeckoil XumMuu
MOJIy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHUs NEpBOHAYAIbHBIC



MIPEJICTABJICHHS O XUMUYECKON CBSI3U, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX CTPOCHUS, 0 XUMUYCCKOUN peaKInu.

[Tox HOBBIM YTIIOM 3pEeHHUS B TIPeAMETE «XUMHUsD» 0230BOTO YPOBHS PacCMaTPUBACTCS M3YUYCHHBIN Ha
YpOBHE OCHOBHOTO O0IIero oOpa3oBaHHS TEOPETHUECKUN MaTepuan U (PaKTOJOTUYECKHE CBEICHHS O
BEIECTBAX U XMMHUYECKOW peakmmu. Tak, B 4acTHOCTH, B Kypce «OOImas M HEOpraHWYECKas XUMHD
o0yJaromuMcsi TPEIOCTABISETCS BO3MOXXHOCTh OCO3HAaTh 3HAUCHHE MEPUOJUYECKOTO 3aKOHA C
OOIIETECOPETHUECKUX U METOIOJOTHICCKIX TIO3HIIHMA, TIIy0Ke MOHSATh HCTOPHUYECKOE U3MEHEHUE (DYHKITHIA
3TOTO 3aKOHA — OT 0000IIArONICH IO 00BICHSIONMIEH 1 POTHO3UPYIOIICH.

Ennnas cucrema 3HaHM O BaXHEHMIIMX BEIIECTBAaX, MX COCTABE, CTPOCHHUM, CBOWCTBaX U
MPUMCHCHHH, a TaK)Ke O XUMHUYCCKUX PEaKIHUAX, MX CYIHOCTH M 3aKOHOMEPHOCTSX IPOTCKAHHSI
nomnosnHsercs B Kypcax 10 u 11 kiaccoB ajneMeHTaMu COJIepKaHusl, UMEIOIUMU KYJIbTYPOJIOTUYECKUIN U
MIPUKIIATHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3H XUMUH C IPYTUMH HAyKaMH,
pacKpeIBalOT €€ poJIb B TMO3HABATENBHOW M MPAKTUYECKOH IEsTeIHbHOCTH YeJOBEKa, CIIOCOOCTBYIOT
BOCITUTAHHIO YBAXXCHUS K TIPOIIECCY TBOPUYESCTBA B 0OJIACTH TECOPHH U IPAKTHUCCKUX MPUIIOKCHUA XHUMHUH,
MTOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIeMax,
CBSI3aHHBIX C XHMHCH, KPUTHUECKH OCMBICIIUBATH HH(DOPMAIIHIO U IPUMEHSITH €€ JTs TIOTIOJTHCHUS 3HAHWH,
pEIICHHUS] HHTEJUICKTYAJIbHBIX U OKCIIEPUMEHTAILHBIX HCCIICOBATSIILCKUX 3a1ad. B menoM coaepkaHue
yaeOHOTOo mpeaMera «XHMHES» JaHHOTO YPOBHS M3yYSHHUS OPHUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00yJaronuxcss MHPOBO33PEHUYSCKON OCHOBBI JUIS TMOHWUMaHUS (QHIOCODCKHX WJeH, TaKuX Kak:
MaTepHAIbHOE €TMHCTBO HEOPTaHUYECKOTO M OPTaHMYECKOTO MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB
WX COCTAaBOM W CTPOCHHUEM, IMO3HABAEMOCTh MPHPOIHBIX SBICHUH MyTEM OSKCIIEPUMEHTA M PEIICHUS
MIPOTUBOPEUYUH MKy HOBBIMU (DAKTAMH M TEOPETUICCKUMU MPEAMOCHUTKAMHI, OCO3HAHNE PO XHUMHH B
PEIICHUH 3KOJIOTHICCKUX MPOOJIeM, a TakkKe MpoliieM COepPeKEHUS YHEPTETHUSCKUX PEeCYpCOB, CHIPHS,
CO3aHMSI HOBBIX TEXHOJIOTUN U MaTepUAIIOB.

B mnnane pemieHus 3aad BOCHUTAHMS, Pa3BUTUS W COLMATM3ALUU OOYYarOIIMXCS MPHUHSTHIE
MpOrpaMMoON MO XUMHHM TOJAXOJbl K OINpPENECIICHUI0 COJAEpPKaHHUA M TMOCTPOCHUS IMpeaMeTa
npenycMaTpuBaoT GOpMUPOBAHNE YHUBEPCANIBHBIX YUEOHBIX NeHCTBUN, UMEIOIUX 0a30BOE 3HAUCHUE JJIs
pa3IMYHBIX BHUJOB JIEATEILHOCTH: PEIICHHS MpoOieM, TOWCKa, aHajau3a U 00paboTkKu HHGPOPMAIINH,
HEOOXOIUMBIX JJIi MPUOOPETEeHUs OMbITa NPAKTUYECKOM M HCCIEI0BATENbCKOM e TeNbHOCTH,
3aHMMAIOIEH BaXKHOE MECTO B MO3HAHUH XHUMUH.

B npakTtuke npenojaBaHusl XUMHUH Kak Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus, TaK U Ha YpOBHE
cpenHero ooéiero oopa3zoBaHus, IPU OMPEICICHUN COAEPKATEILHON XapaKTepUCTUKU LIeJell u3ydeHus
npeaMeTa HarpaBiIeHUEM MTEPBOCTEIIEHHON 3HAUMMOCTH TPAJIUIIMOHHO NPU3HAETCA (POPMUPOBAHHE OCHOB
XMUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, IPAKTUUYECKON JeSITEIbHOCTH YeJI0OBEKa
U Kak OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJabTypbl. C METOIMYECKONH TOYKHU 3pEHHUS TaKOW MOIXOJ K
OTIpEICNICHUIO 1eNIel 3YUeHUs IIPeIMEeTa SIBJISICTCS BIIOJIHE ONIPABAAHHBIM.

CornacHo aHHOW TOYKE 3PEHHUS TJIABHBIMH LIETSIMU U3Yy4EHHUS MIpeaMmeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sIBsIFOTCS:

(dbopMHUpOBaHHE CHUCTEMBbl XMMHUYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTABIAIONIEH €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B OCHOBE KOTOPOW JieXkaT KIIIOUeBble MOHATHUSA, (yHIAMEHTAIbHbIE 3aKOHBI M TEOPUHU
XMUMHH, OCBOEHHE sI3blKa HAyKH, YCBOCHHE M TOHMMAHHUE CYIIHOCTH JIOCTYMHBIX 0000IeHui
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHHUS,
dbopMHpoBaHHE U pa3BUTHE TMPEACTABICHUN O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB M XMUMHUYECKUX
peaxiuii, HeOOXOAUMBIX IS MPUOOPETEHUS YMEHUM OPHEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUH, UIMEIOIIIUX MECTO B IPHUPO/JIE, B MPAKTUYECKON U TIOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUI U CIIOCOOOB JIeATEIHHOCTH, CBA3aHHBIX ¢ HAOMIOJCHUEM U OObSICHEHHEM XUMHUYECKOTO
AKCIEPUMEHTA, COOTIOIGHUEM MTPAaBIII OE30MaCHOTO OOpaIlleH s C BEI[ECTBAMH.

Hapsiny ¢ aTum, copeprkarenbHasi XapaKTepUCTHKA IeJIel U 3a7]ad U3ydeHUs IpeIMeTa B IporpaMme
M0 XUMHUH YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU B CHCTEME CPEJIHETrO
obmiero obpazoBanusi. CerojiHg B MpENoJaBaHUN XUMHUU B OOJbIIEH CTENmeHH OTHAETCS MPearnoYTeHUE
MPAKTUYECKOW KOMIIOHEHTE COJAEpKaHHsl OOyuYeHHs, OPUEHTHPOBAHHOW Ha TOIATOTOBKY BBITYCKHUKA
o0mieo0pa3oBaTeTbHOM OpraHwW3aly, BIAACIONIET0 HE HA0OpoM 3HaHWH, a QYHKIHOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHHSMHU aKTUBHOTO TOJYYEHHUS 3HAHWA W TPUMEHEHHUs UX B
peabHOM JKU3HM TSI PEIICHUS MTPAKTUYECKHUX 33/ad.



B cBs13u ¢ 3THM MpU U3y4EHUU TIpeaMeTa « XUMUSD) TOMUHUPYIOIIEe 3HAUCHUE TPUOOPETAIOT TaKue
LeJH | 33J1a4H, KaK:

ajanranus OOydJarolmuXcs K YCIOBHSAM JHMHAMUYHO pPa3BHBAIOIIETOCS MHpPa, (OPMUPOBAHUE
WHTEJUICKTYalbHO ~ Pa3BUTON  JIMYHOCTH, TOTOBOM K  CcamMoOOpa3oBaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIILHOMY MPUHSATHIO TPAMOTHBIX PEIICHHI B KOHKPETHBIX )KU3HCHHBIX CUTYAIUSIX, CBI3aHHBIX C
BEIIIECTBAMU M UX PUMEHCHHEM;

dbopMupoBaHHEe Y OOYYAIOIIMUXCSI KITIOYCBBIX HABBHIKOB (KIFOUEBBIX KOMIICTEHIUI), HMMEIOIINX
VHUBEPCATBHOE 3HAYCHHUE JUTSI PA3JIMYHBIX BUOB JCATCILHOCTH: PEIICHHUS MPOOJIeM, TIONCKa, aHATN3a U
00paboTkn MHPOPMAITUH, HEOOXOAUMBIX IS MPHOOPETEHUS OIBITA JIEATSIBHOCTH, KOTOpas 3aHUMAaeT
BOKHOC MECTO B TO3HAHWHM XHMHH, a TaKKe JUIS OIEHKHA C IMO3WIUH 3KOJOTHYEeCKOW 0e301acHOCTH
XapaKTepa BIIUSHUS BEIIECTB M XUMUYIECKHX MTPOIIECCOB Ha OPraHU3M YeJIOBEKa M MIPUPOIHYIO CPELy;

pa3BUTHE IMO3HABATEIIBHBIX HWHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH
00yJaronuxcs: CoCOOHOCTH CaMOCTOSTEIBPHO MPUOOPETaTh HOBBIE 3HAHMS TI0 XUMUU B COOTBETCTBHUH C
KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOJH30BaTh COBPEMECHHBIE NH()OPMAIIMOHHBIC TEXHOJIOTHH IS TIONCKA
Y aHAJIM3a YIeOHOW W HAYIHO-TIOMYJISIPHON MH(POPMAITIH XUMUIECKOTO COJICPIKAHHUS,

dbopMHpOBaHHE W Pa3BUTHE Yy OOYYAMOIIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIIIICHUS,
HaOJI0IaTeIILHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHUM | MTPOBEICHUU XUMUIECKOTO SKCIICPUMEHTA;

BOCITUTaHHE y OOyJarommxcs yOeKIEHHOCTH B T'YMaHHUCTHYECKOW HAIPABIICHHOCTH XHMHH, €€
BOKHOW POJIM B PEIICHUU TJIOOATBHBIX MPOOJIEM PAIMOHAIBLHOTO PHPOJIOTIONH30BAHUS, TOIOJTHEHUS
SHEPreTHYECKUX PECYpCOB W COXPAHCHUS MPHUPOIHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH
OepeKHOTO OTHOIICHHS K TIPHPOJIC U CBOEMY 3JI0POBBIO, a TAK)Ke MPHOOPETEHUS OIBITA UCTIOIH30BAHUS
MOJIYYCHHBIX 3HAHWH JUIS TPHHATHS TPAMOTHBIX PEIICHWH B CHTYAIUSX, CBSI3aHHBIX C XUMHUYCCKUMHU
SIBIICHUSIMU.

B y4yebHOM muiaHe cpemnero oOrmero oOpazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJIWT B
COCTaB IMpeaMeTHOM 06acTi «EcTecTBeHHO-HaYUYHbIE TIPEIMETHDY.

OO6miee yuciao 4acoB, OTBEACHHBIX /I M3YYCHHS XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO OOIIero
oOpasoBanusi, coctaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 wac B Hegenmto), B 11 kmacce — 34 yaca (1 gac
B HEJIETIIO).

COJEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKAS XUMUSA
Teopernyeckne 0CHOBbI OPraHUYeCKON XUMHUU
[Ipenmer  opraHuyeckod  Xxumuu: €€  BO3HUKHOBEHHE,  pPa3BUTHE M 3HAYCHHUE

B TMOJIyYCHUH HOBBIX BEUIECTB MU MaTepuanoB. Teopus CTPOEHUS OPraHMYECKUX COEAMHEHUH A.
M. bytnepoBa, e€ ocHOBHBIE TIOJOXKeHUsl. CTPYKTypHBbIEe (POPMYIBI OpraHMYecKux BeuiecTs. ['oMoorus,
n3oMepusi. XUMHYECKas CBSA3b B OPraHUYECKUX COCTMHECHUSIX — OJMHAPHBIC U KPaTHBIC CBSI3H.

[IpencraBinenne o kiaccUpUKAUKM OpPraHUYecKUX BemecTB. HoMeHkmaTypa oOpraHHYecKHX
COCIMHCHUH (CHCTeMaTH4YecKasi)) W TPHUBUAIbHBIC HA3BaHHMS BAXHEHIIMX IMPEACTABUTEICH KIACCOB
OpraHMYECKUX BEIIECTB.

DKCIIepUMEHTAILHBIE METOIbl U3YUEHHS BEIIeCTB U UX MPEBPAIICHUH : 03HAKOMIIEHHE C 00pa3iiaMu
OpraHMYECKUX BEIECTB U MaTepHUaIaMH Ha UX OCHOBE, MOJICTHPOBAHUE MOJIEKYJT OPraHUYEeCKHUX BEIIECTB,
HaOIIO/IEHNE W OIMHCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIIEHUI0 OPraHUYECKUX BEIIECTB MPU
HarpeBaHuu (TIaBJIeHUe, 0OyrIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUI psil. MeTaH U 3TaH — MPOCTEUIITNE MPEICTaBUTEIH
AJIKaHOB: (PM3MUECKUE U XUMUYECKHE CBOMCTBA (PEAKIIUU 3aMEIIEHUS U TOPEHUS), HAXOKICHHUE B IPUPOJIE,
MOJIy4YeHUE U TIPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH psii. OTUICH W TPOMHIEH — MPOCTEUIIHe
MPECTaBUTENIM  QIIKCHOB: (HU3WYEeCKHe W XUMHUYECKHE CBOWCTBAa (peakiuu TUIPUPOBAHUSA,
raJIOr€HUPOBAHUS, THIPATALIUN, OKHCICHUS U MIOJIMMEPHU3ALINN), TOTyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u merunOyramuen-1,3: cTpoeHre, BaKHEUIINE XUMHYECKHE CBONCTBA
(peakuus monuMepu3aiun). [lorydaeHue CHHTETUYECKOTO KayqyKa U PE3UHBIL.




ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psA. ALETUIEH — NPOCTEHIINH
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHUE, (HU3UYECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAIIOTEHUPOBAHUS, TUPATALIMH, TOPEHHUSI ), TOTYUCHHE U TPUMEHEHUE.

Apenbl. benson: cocrtaB, crTpoeHHe, (U3MUECKHE W XMMHUYECKHE CBOWCTBa (peakiuu
raJlOTeHUPOBAHUS M HUTPOBAHMUS), TIOJTyUYEHHE U IPUMEHEHHE. 101y01: cocmas, cmpoenue, gusuyeckue u
Xumuueckue  ceolcmea (peakyuu  2an02eHUPOBAHUS U HUMPOBAHUSL), noayuenue  u
npumerenue. TOKCUYHOCTb apeHOB. ['eHeTnyeckas CBS3b MEXAY YIVIEBOJOPOJIaMH, MPUHAAISKAILIUMU K
Pa3IMYHbIM KJ1accaM.

[TpupoHBIE HCTOYHUKH YTIIEBOA0POI0B. [Ipupoansiii a3 u nonyTHeie HedTsHbIC Ta3bl. HedTh 1 €€
npoucxoxacaue. CriocoObl mepepadoTku HeTH: eperoHka, KPEeKUHT (TEPMUICCKHM, KaTATUTUICCKHI ),
nupoau3. [IpoaykTel mepepaboTku He(TH, UX MPUMEHEHUE B MPOMBINUICHHOCTH W B ObITy. KaMeHHBII
YTOJIb ¥ TIPOJIYKTHI €r0 MepepadoTKH.

OKCIIepUMEHTAJIbHBIE METObl U3YUEHHUS BEIIECTB U UX NMPEBPAIICHUN: 03HAKOMJIEHHE ¢ 00pa3liaMu
IlacTMacc, KaydykoB M pe3uHbl, Kkoiuiekuuu «HepTs» u  «Yronp», MOJenupoBaHHE MOJEKYI
YTIEBOAOPOJOB M TaJlOT€HONPOU3BOAHBIX, MPOBEICHUE NIPAKTUYECKON paboThl: MOIY4YEHHE STUJIEHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérnele 3a1auum.

Bbruncnenuss mo ypaBHEHHUIO XMMHYECKON peakuuu (Macchl, 00béMa, KOJUYECTBA HCXOJAHOTO
BEIECTBA WJIM MPOAYKTa PEAKIMH MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHbIE OTHOATOMHBIE CHUPTHL. METaHON M 3TaHOJ: CTpOEeHHE, GUINYECKHE M XMUMHUYECKHe
CBOMCTBa (peakuMM C aKTUBHBIMH MeTalllaMH, TaJOr€HOBOJOpPOJaMH, TOpEHHE), MPUMEHEHHUE.
BonopoaHeie cBsi3u Mexay MOJIEKyJIaMy CIUPTOB. JIeficTBHE MeTaHoIa U ATaHOJIa HAa OPTAHU3M YEJIOBEKA.

MHoroaToMHble CIUPTHI. DTUJICHIJMKOJb W TIMUEPUH: CTPOCHUE, (U3MYECKHEe U XMUMHUYECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO WICNOYHBIMM METaJUIaMH, KaueCTBEHHAs peaklus Ha MHOrOAaTOMHBIE
cnupthl). JleiicTBUe Ha OpraHu3M 4esoBeka. [IprMeHnenue riaumepruHa U 3TUICHIIUKOJIS.

®deHoJI: CTPOCHHE MOJEKYNbI, (U3MYECKHEe W XUMHUYECKHe CBOMCTBA. TOKCHMYHOCTH (heHoma.
[Ipumenenue ¢eHoa.

Anbrerunpl U kemouwvl. PopMmanblerui, aueTalbIeru: CTpoeHue, (pu3nueckue M XUMHUYECKUE
CBOMCTBa (peaKuy OKUCICHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIUH), [TOJIyYCHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeielbHbIe KAPOOHOBBIE KUCIOTH. MypaBbrHAsl U YKCYCHAsl KUCIIOTBI: CTPOCHUE,
¢buznyueckue U XMMHYECKHE CBOWCTBA (CBOMCTBa, 00IIME IS Kiacca KUCIOT, peaklus 3TepU(PHUKAIIN),
nostyueHue u npuMenenune. CTeaprHoBasi U OJICMHOBAsS! KUCJIOTHI KaK MPEICTaBUTEIH BBICIIUX KapOOHOBBIX
KHUCIOT. Mblla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, MX MOIOIIEe ACHCTBUE.

CrnosxHble 3(pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cioxHbIX 3¢upoB. Kupsl.
I'maponus xupos. [Ipumenenue xupoB. buosornueckas poib )KHpPOB.

VYrneBoapl: cocTtaB, kiaccuuKalus YrieBoAoB (MOHO-, OU- W moiucaxapuabl). [mokoza —
MPOCTEHIINI MOHOCAaXapua: 0COOGHHOCTU CTPOEHHUS MOJEKYJbl, (PU3MUYECKUe U XUMHUYECKUE CBOWCTBA
(B3ammoneiicteue ¢ ruapokcugoM Mmeau(Il), oxuciaeHme aMMmadHBIM pacTBOpoM okcmaa cepedpa(l),
BOCCTaHOBJICHUE, OpOKEHUE TJIIOKO3bI), HAXOXKICHHE B MPUPOJE, MPUMEHEHUE, OMOJOruYecKas poJib.
dorocunTe3. PpyKTO3a KaK U30MEP TIIHOKO3HI.

Kpaxman u nenntono3a kak npupoanbie noaumepsl. CTpoeHue Kpaxmana 1 HeJu1o103bl. duznueckue
Y XUMHUYECKUE CBOMCTBA Kpaxmala (TUIPOIN3, KaUeCTBEHHAs PEaKIIUs C HOJI0M).

DKCIIepUMEHTAIbHBIE METOIbl U3YUEHUs BEIIECTB U UX MPEBPAIIEHUH : TPOBeIeHNE, HAOII0IeHNE U
ONMCAHUE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE PEAKIUU OJIHOATOMHBIX
cnupToB (okucIeHue 3tanona okcuaoM Meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMMOACHCTBHE TIIHUIIEPHHA
¢ runpokcunom wmeau(Il)), ampaerunoB (OKHCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcugom menu(Il), B3ammopeiicTBue kpaxmanaa ¢ HOJOM), MPOBEACHHUE MPAKTUUECKOW pabOTHI:
CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTBI.

PacuérHble 3aaun.

Breruricnenuss mo ypaBHEHHIO XHMUYECKOW peakiuu (Macchl, o0bEMa, KOJIMYECTBAa HCXOJIHOTO
BEIIECTBAa WJIM MPOAYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJTHBIX
BEILIECTB WJIM MTPOJIYKTOB PEAKIINH).

A3oTcoaepKalue OPraHndeckue COSUHEHMUSI.




AMHHOKHCIIOTHI KaK aM(OTepHbIC OpraHndeckue coennHeHnss. Pu3nuecKkue u XMMUYeCKre CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe IIMiKHa). bruojornueckoe 3HaueHre aMuHOKUCIIOT. [lenTuabt.

benku xak npupoaHbIE BBICOKOMOJIEKYJIIpHBIE cOeqUHEHUs. [lepBuyHas, BTOpUUHAs U TPETUYHAsS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: T'HIPOJIN3, ACHATYpAIlHs, KAUeCTBCHHBIC PEaKIIMU Ha
Oenku.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHUs BEIIECTB U WX INPEBpallleHUI: HAOII0JEHUE U ONUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPU HArPEBAHUHU, LIBETHBIE PEAKIIMH OEJIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHBIE NOHSTHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COETUHEHHI: MOHOMED, NOJIUMED, CTPYKTYPHOE
3B€HO, CTENEHb [OJIMMEpPHU3ALUHU, CpenHsAs MoJieKyisgpHas wmacca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPU3aUsl U MOJIUKOHIEHCAIUS.

OKCIIepUMEHTAJIbHBIE METObl U3YUEHHUS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIC CBA3H.

Peanuzanuss MeXNpeIMETHbIX CBsI3€d NpU HU3yuyeHUM opraHuueckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BAaHME KaK OOILIUX €CTECTBEHHO-HAYYHbBIX MOHSITHH, TaK W TMOHATHM,
SIBJISIFOILIUXCSI CHCTEMHBIMHM JUTSl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKIIA.

OO111ue ecTecTBEHHO-HAayYHbIE TIOHATUS: SIBJIEHUE, HAYYHbIN (PAaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATIU3,
CUHTE3, KJ1accu(UKalus, IepUoOIUIHOCTh, HAOII0IeHNE, U3MEPEHHE, IKCTIEPUMEHT, MOJIEJIMPOBAHKE.

®dusnka: Marepusi, SHEpPrus, Macca, aTOM, O3JEKTPOH, MOJIEKyJa, SHEPreTUYECKUN YpOBEHbD,
BEIIECTBO, TeNO, 00BbEM, arperatHoe COCTOSHHE BeIIeCTBa, (PU3NYECKHE BEIUYMHBI U EIUHUIBI HX
H3MEpEeHUsl.

buonorus: knerka, opranusm, 6nochepa, 0OMeH BeliecTB B opranusme, GoTocuHTe3, OHOIOTHYECKU
aKTUBHBIC BemiecTBa (OCIKU, YIIAEBOIbI, KUPHI, (HEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: NUILEBBIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IIMTaHUS, MOIOIIKE CPEACTBA,
JIEKapCTBCHHBIEC M KOCMETUYECKHE MPENapaThl, MaTEpUabl U3 HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBHIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XMMHUH

XUMHUYECKUHN 3JIeMEHT. ATOM. Sapo aTtoma, M30TOIBI. DJIEKTPOHHAS 000JI0YKa. DHEPreTUUECKHE
YPOBHH, IMOyPOBHU. ATOMHBIEC OpOUTAIH, S-, P-, d- 2meMeHThl. OCOOCHHOCTH pacTpeIeICHHS JIEKTPOHOB
0 OpOUTANISIM B aTOMax AJIEMEHTOB MEPBIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOH(PUTYpaLIUsSI aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuoamyeckas cucreMa xumudeckux sinemeHToB J[. M. Menneneesa.
CBs3b nepuouyeckoro 3akoHa u [lepuoauueckoii cuctembl xumudeckux aneMenToB 1. M. Menneneena ¢
COBPEMEHHOM T€OpHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB
1 00pazyeMbIX UMU MPOCTHIX U CIOKHBIX BEIECTB IO TPYIIaM U MepruoiaM. 3HaueHUEe MePUOINUECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKasi CBSA3b. BUABI XUMUUECKOHN CBSA3M (KOBaJIGHTHAs! HEMOJSApHAs U
MOJISIpHAsi, MOHHAs, MeTalindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW XHMHUYECKOW CBSI3H
(oOMeHHBI ¥ JOHOPHO-aKIENTOpHBIN). BomopomHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPUIIATEILHOCTD.
Crenens okuciieHus. MIoHBI: KAaTHOHBI M aHHOHBI.

BemiectBa MONIEKYIApPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Tunel KPUCTATMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTATUIMUECKON PEIIETKU.

[Tonsarue o aucnepcHbIX cuctemMax. VICTHHHBIE U KOJUTOUAHBIE pacTBOPbl. MaccoBas 10Jis1 BEIeCTBa
B pacTBOpE.

Knaccudukarnuss HeopraHuyeckux coenuHeHuil. HoMeHKkIaTypa HEOpPraHWYEeCKUX BEIECTB.
I'eneTnueckast CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIIEKAITUX K PA3TUUYHBIM KJIACCAM.

Xumnueckas peakius. Kiaccupukanus XuMUYecKUX peakinii B HEOPraHU4IeCKOW U OpraHudecKOM
XUMUU. 3aKOH COXPAHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU PU XUMUYECKUX
peakuusx.



CKOpOCTh peakiuy, e€ 3aBUCUMOCTb OT Pa3INYHbIX (PakTopoB. OOpaTHMbIe peakiui. XUMHUYECKOe
paBHOBecue. DAKTOPBI, BIUAIOLIME HA COCTOSIHUE XUMHUYECKOro paBHoBecus. [Ipunnun Jle Hlatense.

OnexTponuTnueckas auccouuanusa. CuibHble U cnalble 1eKTposinThl. Cpella BOJHBIX PacTBOPOB
BELIECTB: KUCJasl, HEUTpasbHasi, IEI0YHAsL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MPEBPALICHUI: JeMOHCTpauus TaOiuil
«Ilepnoguueckas cucrema XxuMuueckux aviemeHToB [J[. M. MenpeneeBa», wu3ydeHue Monenen
KPUCTAJTINYECKUX PELIETOK, HaOJI01eHue
U OIMCaHWE JEMOHCTPALMOHHBIX M JAa0OPAaTOPHBIX OIBITOB (pa3joXeHUE MEepoKcHIa BOJOpoJa B
MPUCYTCTBUHM KaTalu3aTopa, ONPEIENIEHUE CPeIbl PAacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAIbHOIO
WH/IMKATOpa, PEaKIMd HMOHHOTO OOMEHa), MpOBEACHHE MPAKTUYECKOH paboThl «BiusiHHME pa3muuHBIX
(akTOPOB Ha CKOPOCTh XUMUYECKON PEAKIIUI.

Pacuérnble 3a1auu.

Pacu€rbl o ypaBHEHUSAM XUMHUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI
C MCIOJIb30BAaHUEM MOHATHUS «MACCOBAs JI0JISI BELLIECTBA.

Heoprannueckass xumus

Hemeramnsl. Ilomoxxenne HemeramwioB B Ilepuonmyeckol cucTeMe XMMHUYECKHX JJIEMEHTOB /[l
W. MennieneeBa 1 0cOOEHHOCTH CTpoeHHsI aromMoB. dusmyeckre CBOICTBA HEMETAIIOB. AJIJIOTPOMHS
HEMETaJJIOB (Ha mpuMepe KUciopoa, cepol, pocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BAKHEUITNX HEMETAJUIOB (TaJlOTEHOB, Cephl, a3oTa, (pocdopa, yriaepona u
KpEMHUS) ¥ UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUH).

[IpumeHeHre BaXXHEUIIINX HEMETAIJIOB U UX COCTMHEHUN.

Meramnbl. Ilonoxenue wmeramioB B Ilepuomudeckoil cucteMe XMMHYECKUX 3JI€MEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI09€K aTOMOB MeTauioB. O0mue pusnyeckue
cBoiicTBa MeTauIOB. CIJIaBbl METAILIOB. DIIEKTPOXUMUYECKUH PSiJl HAIPSKEHUH METAJIIOB.

XWMHYECKHE CBOMCTBA BAKHEHUIITUX METAJUIOB (HATPU A, KU, KAJIbIIUA, MarHUA, AIIOMUHUH, IIUHK,
XpOoM, JKeJe30, Me/lb) U UX COeTUHEHUI.

O6mwme cnocoOsI MoTy4YeHus MeTauioB. [I[puMeHeHre MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHUsl BEIIECTB M WX MPEBPAIllEHUN: H3Y4YeHHE KOJUICKIIMH
«MeTamnel ¥ CIUIaBbl», OOpa3lOB HEMETAIJIOB, PEUICHHE 3KCIEPUMEHTANbHBIX 3ajlad, HaONloJIeHuEe U
OMHCAaHUE JIEMOHCTPAIIMOHHBIX W JIAOOPATOPHBIX OIBITOB (B3aUMOJCICTBHE THIPOKCHIA aTIOMUHUS C
pacTBopaMu KUCJOT U LIENI0Ye, KaYeCTBEHHbIE PEAKIIUK HAa KaTHOHBI METAJUIOB).

Pacuérnble 3a1aun.

Pacuérbl mMacchl BemrecTBa Wi 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WUIIU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, PaCYEThl Macchl (00bEMa, KOJTMUECTBA BEILIECTBA)
MIPOJIYKTOB PEAKIUU, €CTIH OJTHO U3 BELIECTB UMEET MPUMECH.

XuMHUA U KU3Hb

Ponp xumun B o0ecrieyeHIH 3KOJIOTHYEeCKOM, SJHEPTeTUYECKOH 1 MUIIEeBON 0€30M1aCHOCTH, Pa3BUTHH
MeauiuHbl. [loHATHE 0 HAYYHBIX METOJaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIHIA.

[IpencraBienuss 00 OOMUMX HAYYHBIX MPUHIUMNAX MPOMBIILICHHOTO TOJMYYEHUs Ba)KHEUIINX
BEIIECTB.

YenmoBek B MHpE BEIIECTB W MaTepUaAlOB: BA)KHEWIIWE CTPOUTENBbHBIE MaTEpUabl,
KOHCTPYKLIMOHHBIE MaTe€pHalbl, KpacKd, CTEKJIO, KepaMmMHKa, MaTepHaiabl M  DIEKTPOHUKH,
HaHOMAaTepHaJibl, OPraHUYECKUE U MUHEPAJIbHbIE yI00pEHUs.

XUMHS U 3I0pOBbE 4YEJIOBEKA: IPABWJIA HCIOJIB30BAaHUS JIEKApPCTBEHHBIX IIPENapaTroB, MpaBUIIa
6€301acHOTO UCIIOJIb30BaHUs IIpenapaToB OBITOBOI XUMHH
B [TIOBCEIHEBHOM KM3HHU.

MeXnpeaMeTHbIE CBA3H.

Peanuzanus MeXIIpeIMETHBIX CBA3€H NpU U3y4eHUHn oOIiel u HeopraHuyeckoi xumuu B 11 kitacce
OCYIIECTBIISICTCS Yepe3 MCIHOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK M MOHSATHUH,
SABJIIOIIMXCSI CACTEMHBIMHM JUISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO11re ecTeCTBEHHO-HAaY4YHbIe TIOHATHS: HAyYHBIN (pakT, rMIIOTE3a, 3aKOH, TEOpUs, aHAIU3, CUHTES,
KJIaccu(uKamys, nepuoAnYHOCTb, HaOII0IeHNEe, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHHE, SIBIICHHE.




®dusuka: MaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, H30TOIl,
Paavo0aKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BETUYNHBI M €IMHHIIBI UX U3MEPEHUs, CKOPOCTD.

Buosorus: kneTka, opraHusm, 3Kkocucrema, onocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BELIECTB B OPraHU3Me.

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

TexHosorusi: XUMHYECKas IPOMBIIUIEHHOCTb, METAJUTYprusi, HPOU3BOACTBO CTPOMUTEIbHBIX
MaTepUaJIOB, CEIbCKOXO3WCTBEHHOE IPOU3BOJCTBO, IMUIEBAas MPOMBIIUIEHHOCTb, (apMaleBTUUYECKas
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHMYECKHMX IIpErnapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUaJIOB, AIEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 10 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJibTaTaM OCBOCHUS OOYYAIOUIUMHUCS MPOTPaMM
cpenHero ooOmero o0pa3oBaHMsS (JUYHOCTHBIM, MeETampeIMEeTHbIM M IpeaMeTHsIM). HayuHo-
METOJMYECKON OCHOBOW JI Pa3pabOTKH TUIAHHUPYEMBIX DPE3YJIBTATOB OCBOCHHSI MPOTPAMM CPEIHETO
0011ero 00pa3oBaHUs SBISIETCS CHCTEMHO-/IEATETLHOCTHBIN MTOAXO.

B COOTBETCTBUM C CHCTEMHO-JEATEILHOCTHBIM TTOJXO0J0M B CTPYKTYpPE JUYHOCTHBIX PE3y/IhbTaTOB
OCBOGHHS TMpeaMera «XUMHs» Ha YpPOBHE CpeIHEro oOmero oO0pa3oBaHUS BBIIEICHBI CIETYIONINE
COCTaBJISAOLIHE!

OCO3HaHWE OOYJYAIOMUMHCS POCCHUHUCKOW TPaXKAAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIETICHHIO;

HaJIM4YMe MOTUBALIUU K 00Yy4EHUIO;

1[eJIeHANpaBJIeHHOE Pa3BUTHE BHYTPEHHUX YOKIEHUIN JTMYHOCTH HA OCHOBE KIIIOYEBBIX [IEHHOCTEN
Y UCTOPUYECKUX TPAAHINI 0a30BOI HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh O0YYaIONINXCsl PYKOBOJICTBOBATHCS B CBOEH JI€ATEIHHOCTH [IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYLTUMU LIEJIOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHus;

HaJIM4Yue TMPABOCO3HAHUSA 3KOJIOTMYECKON KYIbTYpbl U CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH
YKU3HEHHBIC [IIaHBbI.

JIM4HOCTHBIE PE3YNbTAaThl OCBOCHHS IMpeAMeTa «XHUMHSD JIOCTHUTaloTCd B €IUHCTBE Yy4eOHOUH U
BOCITUTATENLHOM JESITEIbHOCTH B COOTBETCTBUU C TYMaHHUCTHUYECKUMU, COIMOKYIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M HJeajlaMUd POCCUHCKOTO TPaKIAHCKOTO OOIlIecTBa, MPUHATHIMU B
oOliecTBE HOpPMaMM U TMpaBWJIaMU I[OBEJIEHUS, CHOCOOCTBYIOIIMMH MpoIlleccaM CaMOIO3HaHUS,
CaMOpa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH O00YJArOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaxaroT CHOPMUPOBAHHOCTH OIBITA
MO03HABATEIHbHON U MPAKTHUECKON AESITETbHOCTH OOydaroluxcs M0 pealu3allid MPUHSITHIX B 00IIecTBe
LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCTIMTAHMS

OCO3HAHHUS 00YUYaIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKECHHS K 3aKOHY H
MIPaBOTIOPSIIKY;

MIPEJICTaBJICHHS O COLIMATBHBIX HOPMaX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU NEATENLHOCTH MPHU CO3AaHUU YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJHEHUN XUMHUYECKHX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHl IPYTHX MpH
aHallM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHIO OTEYECTBEHHON XUMUU;

YBOKEHUS K TIPOIECCY TBOPYECTBA B OONACTH TEOPUU M TPAKTUYECKOTO MPUMEHEHHUS XHUMUH,
OCO3HAHHUS TOTO, YTO JOCTIIKEHUS HAyKH €CTh PE3yNbTaT [UTUTEIbHBIX HAONIOJCHUN, KPOTOTIMBBIX
AKCIEPUMEHTAIBHBIX MTOMCKOB, TIOCTOSIHHOTO TPYy/a YUEHBIX U MPAKTUKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHH M TIOCIEAYIOIIEM aHalu3e WH(popMamuu o
MEPEIOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUECTBCHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS



HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHUBATH CUTYaIH, CBSI3aHHBIE C XUMHYECKUMHU  SIBIICHUSIMH,
Y IPUHUMATH OCO3HAHHBIC PEIICHHUS, OPUCHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE MOBEICHUE U MOCTYIKA CBOMX TOBAPHIIEH C MO3UIUI HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE TIOCTIEICTBUN ITHX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHWS [ICHHOCTEH 3JI0POBOTO U 0E30IMacHOTO 00pa3a KU3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MUECKOMY U TICUXUIECKOMY 3JI0POBBIO;

coOroIcHHs TIpaBHJI OE30MACHOTO OOpAIeHUsI C BEIIECTBAMHU B OBITY, MIOBCEIHEBHOM KU3HHU U B
TPYAOBOM NEATEIBHOCTH;

MOHVMAHMS [EHHOCTH TPaBWJI WHIWBUIYATHHOTO W KOJUICKTUBHOTO OE30TIAaCHOTO TIOBEICHUS B
CUTYAIUX, YTPOIKAIONTUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUN U HEMPHUSITHSI BPSTHBIX MPUBBIYCK (YIOTPEOJIICHUS aTKOTOJISI, HAPKOTHKOB,
KYpEeHUs);

5) TpyA0BOr0 BOCIMTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4EOHO-HCCIICIOBATEIILCKON JIEATEIHbHOCTH, OOMECTBEHHO
TMIOJIC3HOM, TBOPUYECKON U IPYTHX BHJIAX JCSITEIHLHOCTH;

YCTAaHOBKH Ha aKTHBHOE YJaCTHE B PEIICHUH MPAKTHUSCKUX 3a/1a4 COIMATLHON HAIIPABICHHOCTH (B
pamMKax CBOEro Kiacca, IIKOJIbI);

WHTEpeca K MPaKTHYCCKOMY H3YYCHHIO Tpodecchil pas3iudHOTO pojia, B TOM YHCIIE Ha OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHUMHH;

YBOXCHHSI K TPYTY, JIOISIM TPY/a U pe3yIbTaTaM TPYAOBOU AEITCILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIUBHUIYaIbHOW TpacKTOpUU oOpa3oBaHMs, Oymymieit
npodeccud M peanu3aludd COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CrOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) K0JI0rHYeCKOro BOCIIUTAHUSA:

9KOJIOTMYECKHU 11€71ecO000pa3HOro OTHOUICHHS K MPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HH Ha
3emiie;

MMOHUMAaHHUs TJI00aTbHOTO XapaKTepa SKOJIOTHYECKUX MTPOOIIeM, BIUSIHUS SKOHOMUYECKHX ITPOLIECCOB
Ha COCTOSHUE MPUPOIHON U COLUATBHON CPEIbI;

OCO3HAHHS HEOOXOJAMMOCTH WCIIOJIb30BAHUS JOCTIDKEHUW XUMHUHU JUIS PElIeHUs BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HEMPUATHS JIEHCTBUHN, MPUHOCAIIMX Bpel OKpPYKAIoIled HPUPOIHON cpene, YMEHHS
MIPOTHO3UPOBATh HEOJIATONPHUATHBIE HKOJIOTMYECKUE TMOCIEICTBUS MPEANPUHUMACMbIX JCUCTBUNH H
MpeIoTBpaIlaTh UX;

HAJIMYHUS Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYpPBI, OIbITAa AEATEIbHOCTH
OKOJIOTHYECKOM  HAIMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHKATHBHOM U COIIMANILHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSITh UICOTOTHH
xemooouw;

7) IEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 O0OIIIECTBEHHON TIPAKTHKHY;

MMOHUMAaHU CreNu(UKU XUMHUH KaK HayKd, OCO3HaHUs €€ Poiu B (JOPMUPOBAHUU PAIHOHATEHOTO
HAyYHOTO MBIIUIECHUS, CO3/IaHUU IEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIEM MHUpPE KaK O €IUHCTBE
MPUPOJABI U YeIOBEKa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHHWH MpoOIeM COXpaHeHUs
MIPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0c000W 3HAYMMOCTH XUMHUHM JJs COBPEMEHHOW IMBWJIM3AIMH: B €8
T'YMaHUCTHYECKOW HANPaBIEHHOCTH M BKHOUM POJM B CO3JIaHUU HOBOU 0a3bl MaTepHalbHOUN KYIbTYPHI,
pElIeHnH TI00ATBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHUSI YEIOBEYECTBA — CHIPHEBOW, SHEPTreTUYECKOH,
MUIIEBOM M DKOJOTHYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECTIEYeHUH YCIOBUI yCHENTHOTO
Tpy/Aa U SKOJIOTHYECKHA KOM(OPTHOH KU3HU KaXKIOTO YieHa OOIIecTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAaHUS CYITHOCTH METOJIOB TMO3HAHUS, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJh30BaTh MOJIydaeMbI€ 3HAHUS JUIS aHAlW3a U OOBSICHEHUs
SIBJICHUW OKPYKAIOIIEro MHpa M TMPOUCXOIAIMX B HEM HM3MEHEHHIA, YMEHUsS JelaTh 00O0CHOBAaHHBIC



3aKJIIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB 1 UMCIOIIUXCA HJAaHHBIX C LCJIBIO IMOJIYYCHHSA HOCTOBCPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCHOJB30BAaTh XMUMHUYECKHE 3HAHUS JUI PELICHHs MpodiieM B
PCAIBHBIX JKU3BHCHHBIX CUTYyallUAX;

UHTEpeca K MO3HAHUIO U MCCIIE0BATENbCKON NS TEIbHOCTY;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO, K aKTUBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHUM 110 XUMHUH B COOTBETCTBHUH C JKU3HEHHBIMH HOTp€6HOCT$[MI/I;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3JIMYHBIX chepax MpoPhecCHOHATHHON NeITETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3ybTaThl OCBOEHUS Y4eOHOTO npeaMeTa « XUMHUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJISL q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa}01111/1x0ﬂ MCKIUCHUITIIIMHAPHBIC
(MexrnpeaMeTHbIe) OOIIeHAy4YHbIE MOHATHUS, OTPaXKaIOUIUe IEeJOCTHOCTh HAyYHOM KapTUHBI MUpa U
CHCIII/I(i)I/IKy MCTOAOB IMMO3HAaHUA, UCIIOJIB3YCMbIX B €CCTCCTBCHHBIX HAayKax (MaTCpI/Iﬂ, BCIICCTBO, DHEPTUA,
SIBJICHUE, TIPOLIeCC, CHCTeMa, Hay4dHBIM (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclleIoBaHue, HaOIroIeHNe, N3MEPEHNE, SKCIIEPUMEHT U JIpYTHe);

yHHUBEpcaJbHble y4yeOHble JeMcTBUs (NO3HaBaTelIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE),
obecrieunBaromue GopMupoBaHue (DYHKIMOHATLHONW TPAaMOTHOCTH M COLMAIBHOW KOMIIETEHIIUU
00yJaroImXxcs;

CTIIOCOOHOCTH 00YUYAIOIIMXCSI UCTIOIB30BATh OCBOCHHBIE MEX TUCIUTUTMHAPHBIC, MUPOBO33PEHUECKHE
3HAaHUA 1 YHUBCPCAJIbHBIC y’—Ie6HBIe ﬂeﬁCTBHﬂ B IO3HABATEIbHON U COHH&HBHOﬁ IIpaKTUKE.

MeramnpeaMeTHbIe  pe3ylbTaThl  OTPAXAIOT  OBJAJICHWE  YHUBEPCAIBHBIMH  yICOHBIMHU
M03HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSIMHU.

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU I/ CTBUSIMM

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITEIFHO (DOPMYITUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENETATh LEeTN JCATEIHHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU HUX JOCTHKECHUS, COOTHOCHTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU IEJISIMU;

HCIIOJIb30BaTh NP OCBOCHHMH 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIUICHUSI — BBIJCISITh XapaKTepPHBIC
MPU3HAKK TIOHSATHH M yCTaHABJIMBATHh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHATHS IS
O0OBSICHEHUS OTICIBHBIX (DAKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIUN BEIIECTB U XUMHUYCCKUX PEaKIIH;

yCTaHaBJIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXK Y U3Y4aeMbIMU SIBJICHUSMU,

CTpPOUTH JIOTMUECKUE pacCyXIeHUs (MHAYKTUBHBIC, [EAYKTUBHBIC, IO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PACCMAaTPUBAEMBIX SBICHHUSAX, (OPMYIUPOBATh BBIBOJBI H
3aKITFOYCHUS;

MIPUMEHSTH B IMpoliecce MO3HAHUS, MCIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBATh MOJCIIBHBIC MPEICTABICHUS — XMMHUYECKHH 3HAK (CHMBOJ) AJIEMEHTa, XUMUYECKas
dbopmMyna, ypaBHEHHE XUMUYECKON PEAKIIUU — IIPU PEIICHUH Y4eOHBIX TO3HABATENbHBIX U MPAKTUYECKUX
3a/a4, MPUMEHITh Ha3BaHHBIE MOJIENbHbBIC MPEACTABICHUS A BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeHiCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEI[ECTB U XUMUYECKIX PEAKIIHIA,

dbopMynupoBaTh LENH U 3aJla4d UCCIIEIOBAHMUs, HCIOJIb30BaTh MOCTABIEHHBIE U CAMOCTOSITEILHO
chopMynupOBaHHBIE BOMPOCH B KayecTBE HMHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (POPMUPOBAHUS
TUTOTE3bI TI0 TPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUH;

BIIIETh HABBIKAMH CAMOCTOSTEILHOTO IJIAHUPOBAHUS U MPOBEACHUS YICHUYECKUX IKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUs HAOMI0JaTh 32 XOJOM TMIpOIlecca, CaMOCTOSITENILHO IMPOTHO3HPOBATh €ro
pe3ynbTat, (GopMymupoBaTh OOOOIIEHWS U BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3yAbTAaTOB
HCCIIETIOBAHUS, COCTABISITH 000CHOBAHHBIN OTYET O MPOJICTaHHOM paboTe;

MpHOOpeTaTh OMBIT YUYEHUYECKOW HCCIEAOBATENIHCKON U MPOEKTHOW NEATENbHOCTH, MPOSBIISTH
CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS MPAKTUYECKUX 3ajad,
MNPUMCHCHUIO PA3JIMYHBIX MCTOJOB IMO3HAHMUA.



3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHHKAX HH(pOpMamu (HaydyHO-TIONMYJApHas JHTEparypa
XHMHUYECKOTO COJIEpXKaHUA, CIpaBOYHbIE TOCOOUS, pecypchl MHTEpHeTa), aHATU3UpOBaTh HH(OPMAIIHIO
pa3NUYHBIX BHUJIOB W (OpM TPEACTABICHUSA, KPUTHUECKH OLEHHBAThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTD;

(GbopMynHpOBATh 3aMPOCHl U MPUMEHTH Pa3IMYHBIE METOMABI MPU TOUCKE U 0TOOpe MH(pOpMaIuH,
HEOOXOAMMOM ISl BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

prOOPETaTh OTBIT UCIIOJIb30BAaHI HHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI U Pa3InIHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHUMAIBHYIO (POpMY TpeAcTaBiIeHus: nH(pOpMAIHU (CXEMBbI, TPauKH,
JarpamMmmsl, TaOJIUIbl, PUCYHKH U IPYTHE);

HCIO0JIb30BAaTh HAayY4YHBIN f3bIK B Kaue€CTBE CpEACTBa IpHU paboTe ¢ XUMHUYECKOW MH(popManuei:
MPUMEHATh MEXIpeaMeTHble ((pU3MUecKkue W MaTeMaTU4YecKHe) 3HAaKM W CHUMBOJIbL, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30oBbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMU:

3aJlaBaTh BOMNPOCHI [0 CYHIECTBY OOCYXJTaeMOW TEeMBI B XOJE Jauaiora W/WiIN JUCKYCCHH,
BBICKa3bIBaTh HJIEU, q)OpMy.TIHpOBaTB CBOH Hpe)],J'IO)KeHI/ISI OTHOCUTCIIBHO BBIITIOJIHCHUA Hpe)]J'IO)KeHHOI\/'I
3a/1a4H;

BBICTYIIATh C MpPE3EHTAaUMed pe3ylbTaTOB II03HABATEIBHOM JEATENBHOCTH, TOJYYEHHBIX
CaMOCTOSITCJIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPU BBITIOJHECHHUH XHMHYECKOTO SKCIIEPHMEHTA,
MPAKTUIECKON paOOThI TI0 MCCIICAOBAHNIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3alii y9eOHOTO MPOeKTa
1 HopMyYITHPOBATH BBIBOJIBI TI0 pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHUN ITyTEM COTJIACOBAHUS TTO3MIIHMA
B X0JI¢ 0OCYXICHUSI 1 0OMEHA MHEHUSIMHU.

OBnajeHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIBHO IJITAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATENIbHYIO JIEATEIBHOCTD, ONpeaesisl
e€ LeH U 3a/1a4M, KOHTPOJIMPOBATH U TI0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MPEATIaraeMblil alrOpuTM
JNEUCTBUI MpHU BBIMOJIHEHUH Y4E€OHBIX M MCCIEI0BATENbCKUX 3a/1a4, BbIOUpaTh Hanbosee 3pPpekTUBHBIM
Croco0 UX peieHus ¢ y4ETOM MOTY4YeHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AEATEILHOCTH Ha OCHOBE CaMOaHaIM3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTHBIe pe3ynbTaThl OCBOCHUs Kypca «OpraHudeckas XMMUs OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABIECHUIN O XUMUYECKOM COCTaBIIAIOLIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI
MUPa, POJIM XUMUHU B IO3HAHUU SIBIIEHUM NPUPOJIbl, B GOPMUPOBAHUM MBILUIEHUS U KYJIBTYphl JUYHOCTH,
e€ (YHKUMOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOMN Il peleHHs MPaKTHUECKUX 3a/ad4 M HKOJOTMYECKH
000CHOBaHHOT'O OTHOILEHUS K CBOEMY 310POBBIO U PUPOIHON Cpese;

BJIAJICHUE CHUCTEMOM XMMHYECKUX 3HAHWM, KOTOpPAas BKJIKOYACT: OCHOBOIOJATarOLIUe IIOHATUS
(XMMMUYECKHI ~ 2JIeMEHT, aToM, DJEeKTpOHHas o00OJOYKa aroMa, MOJEKYla, BaJEHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasi CBA3b, CTPYKTypHast Gopmyna (pa3BEpHyTas M COKpallE€HHas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 0O0BEM, YIIepoaHBIM cKeneT, (pyHKIMOHAlbHAs Ipymmna, paaukal,
U30MEPHUs, U30MEPBI, TOMOJIOTUYECKUN Psill, TOMOJIOTH, YIJI€BOLOPOABI, KUCIOPOL U a30TCOAEpKalue
COEIMHEHUS, MOHOMED, IMOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COECIUHEHMS); TEOPUU U
3aKOHBI (TEOpUS CTPOEHUS OpraHndeckux Bemects A. M. bytiiepoBa, 3aKOH COXpaHEHHS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XMMHUHU; MHUPOBO33PDCHUECKHE 3HAHUSA, JIEXKallHEe B OCHOBE
MOHUMAHUSI TPUUYMHHOCTH M CUCTEMHOCTHM XUMHUYECKUX SBICHHH, (DAKTOJOTMUECKUE CBEICHHUS O
CBOMCTBaX, COCTaBe, MOJTyYEHUH U 0OE€30MaCHOM HCIIOJIb30BAaHMM BaKHEHIIUX OPraHUYECKHX BEIIECTB B
OBITY M IPAKTUYECKON JAEATEIbHOCTH YEIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTepHble NPHU3HAKK MOHATHH, YCTaHABIMBATh HX
B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOLIME IIOHATUS IIPU OINHCAHUM COCTaBa, CTPOCHUSA U
IIpEBpALICHUN OPraHUYECKUX COCIUHEHNN;



c(OPMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJIMKY JJISI  COCTaBJICHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (OpMyn OpPraHWYeCKUX BEIIECTB H
YPaBHEHUN XMMMUYECKUX pEeaKUud, W3rOoTaBIMBaThb MOJIENIM MOJIEKY] OPraHUYECKUMX BELIECTB s
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHHUS;

c(OPMHUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAAICKHOCTD U3YUEHHBIX OPIraHNYECKUX BEUIECTB
M0 UX COCTaBY M CTPOCHHIO K ONPENEIEHHOMY KiIacCy/Tpynie COeqUHEHUH (YTIeBOI0POIbI, KHCIOPOI 1
a30TCOJIEPKAIIME COCIMHEHUS, BBICOKOMOJIEKYJSIPDHbIE COEAUHEHMs), JaBaTb MM Ha3BaHUS IO
cucremaruueckoil Homenkinarype (IUPAC), a takke npuBOIUTH TPUBUAIbHBIE HAa3BAHUSA OTIEJIBHBIX
OpraHMYeCKHUX BEHIeCTB (ITHJICH, MPONMHWICH, aleTHJCH, JTHJICHIJIMKOIb, TIUIEepUH, (eHod,
dbopmanpaerua, amneTaibIeTH], MypaBbHHAs KHCJIOTA, YKCYCHas KHCIOTa, OJCMHOBAas KHCJIOTA,
CTeapuHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, Kpaxmall, HeJI0i103a, TIIMIUH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEIENATh BUbl XUMUYECKON CBSA3M B OPraHUYECKUX COEIMHEHUSIX
(omHaApHBIE U KpaTHbBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSATH MOJ0XKEHHUSI TEOPUU CTPOCHHSI OPraHUYECKUX BEIIECTB A.
M. bytniepoBa nnsi 0OBSICHEHHS 3aBUCHUMOCTH CBOWCTB BEIIECTB OT HMX COCTAaBa M CTPOCHHUS;, 3aKOH
COXPAaHEHHUSI MacChl BELIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTpPOEHHUE, (PU3MUECKHEe U XUMUYECKUE
CBOMCTBA TUIUYHBIX MPEJCTABUTENEH pa3InYHbIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STHJIEH,
MIPOMWICH, aneTuieH, OyramueH-1,3, metunOyramueH-1,3, OEH30J, METAHOJ, ATAaHOJ, ITHJICHTJIUKOJb,
[NIMLEPUH, (EeHOJ, aleTanbIeruj, MypaBbuHas U YKCYCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmal, LeJUIoN03a,
aMUHOYKCYCHasi KHUCJIOTAa), WUIIOCTPUPOBAaTh T'€HETHUUYECKYIO0 CBA3b MEXAYy HHUMH ypaBHEHUSMU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINI C UCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOUHUKU YIJIEBOAOPOTHOTO ChIphS (HE(TH,
MPUPOJHBINA Ta3, Yrojb), CIOCOOBI WX TMepepadOTKH M TMPAKTUYECKOE MPUMEHEHHE IMPOIYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHMH MPOBOJUTH BBHIYUCICHUS MO XMMHUYECKHM YpaBHEHUSIM (Macchl,
0o0b€Ma, KoJMYecTBa HMCXOJHOTO BELIECTBA WJIM TMPOJYKTa PEaKLUUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WJIH MPOIYKTOB PEaKLUn);

c(OpMUPOBAHHOCTh YMEHUH BJIa/IETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJaX HAYYHOT'O MIO3HAHUS,
UCIOJIb3YeMbIX B XHUMHHM NPU HM3YYEHUU BEIIECTB U XUMHYECKUX SIBJICHHU (HaOltolleHuE, U3MEpEeHue,
AKCIEPUMEHT, MOACIUPOBAHNE), UCIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIsl IPUHSTUS PElIeHUN
B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh yMEHUH COOMIOJaTh MPaBHJIA I[OJIB30BAHMUS XUMHUYECKOW TMOCYI0M U
nabopaTtopHbIM 00OpyIOBaHMEM, a TaKXke IMpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBHIIIOIHATH XUMHUYECKUI SKCIIEPUMEHT (IIPEBpaLICHUS
OpPraHMYECKUX BELIECTB IPU HArpeBaHUU, MOJIyUCHHE 3TUJIEHA U U3YyYEHUE €ro CBOMCTB, KAYECTBEHHbIE
peaKiuu OpraHMvecKUX BEIECTB, JeHaTypaiusi OelKOB MPH HarpeBaHUM, IIBETHbIC PEaKIUu OCNKOB) B
COOTBETCTBUU C MpPaBUJIAMH TEXHUKH O€30MacHOCTH MPHU OOpAICeHHH C BEUIECTBAMU U JIAOOPATOPHBIM
o0opynoBaHueM, MPEACTABIATh PE3y/bTaThl XMMHUYECKOTO IKCIEpUMEHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peaKkiuii U GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIN3UPOBATH XMMUYECKYIO MH(OPMALIUIO, TOTYy4aeM Yo
U3 pa3HbIX UCTOYHUKOB (CpeaCcTBa MaccoBOM nHpopmanuu, IHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOMIONATh MpaBUila HKOJOTHMUYECKH IIeJIeCO00pa3HOTO MOBEIEHUS B
OBITY M TPYIOBOH AEATENBHOCTH B LIEISIX COXPAaHEHMsS CBOETO 370POBbS U OKPYXKAIOLIEH MPUPOAHOM
Cpelbl, OCO3HaBaThb OMNACHOCTb BO3JCHCTBUS Ha >KMBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHWMasi cMmbicn mokazatens [I/IK, moscHATe Ha mpuMepax crnocoObl YMEHBIICHUS U
MIPEIOTBPALLIEHUS MX BPEIHOTO BO3ACUCTBHSI HA OPraHU3M YEJI0BEKa,

U1 00Oy4aroIuxcs ¢ OTpaHUYSHHBIMU BO3MOXHOCTSIMH 3/I0POBBS: YMEHHE NMPUMEHSATh 3HaHUSA 00
OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS BEIIECTB MU XUMUUYECKUX SIBJICHUI;

JUISL CIIENIBIX U CIIA00BUISIIMX O0YUAIOUIUXCS: YMEHUE UCTIONB30BaTh Pelibe(hHO-TOUEUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiins u1s 3anucu XuMuueckux GopMyil.

11 KJIACC
[IpenmeTHbIe pe3ylbTaThl OCBOCHHS Kypca «O01ast 1 HeopraHuuecKasi XUMHsD» OTPaXKaroT:



cOPMHUPOBAHHOCTh MPEJCTABICHUA: O XWMHUYECKOW COCTaBISIONICH E€CTECTBCHHO-HAYYHOM
KapTUHBI MUPA, POJIM XMMHU B TIO3HAHUU SIBICHUN TPUPOJIBI, B (POPMUPOBAHUN MBIIICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHATHHOW TI'PAMOTHOCTH, HEOOXOIMMOW ISl PEIICHUS MPAKTHYCCKUX 3a1ad |
IKOJIOTHYECKA 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON CpEJIe;

BJIAJICHUE CHUCTEMOW XHUMHUYECKUX 3HAHHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATAIOIIUE MOHITHUSA
(XMMHYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHbIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBIM O00BEM, BAJICHTHOCTb, SJEKTPOOTPULIATEIHLHOCTh, CTENEHb OKHCJICHHUS, XUMUYECKas CBA3b
(koBaJIeHTHAsl, UOHHAsA, METAJUIMYECKAsi, BOJOPOIHAS), KPUCTAIUIMYECKAs PEIIETKA, TUIBl XUMUYECKUX
peaKkuuii, pacTBOp, JJIEKTPOJMUTHI, HEDJIEKTPOJUTHI, SJICKTPOJUTHYECKAS JHUCCOLMALHS, OKHCIHUTEIND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEaKIMU, XUMUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHs
AIEKTPOJIUTUYECKOHN JUCcCcOLMalnm, nepuoanueckui 3akon . M. MenpeneeBa, 3aKOH COXpaHEHUSI MAaCChI
BEILIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPTHH MPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM SI3bIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAI[ME B OCHOBE MIOHUMaHUS IPUYMHHOCTH
Y CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTOJIOTMUECKHE CBEJICHUSI O CBOWCTBAaX, COCTaBE, MOJYUCHUH U
0€30MacHOM HCIOJIb30BAaHUM BaXXHEUIIUX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBJISTh XapaKTEpHbIE TNPU3HAKKA TOHSTHH, YCTaHABJIMBATh WX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPHU ONMMCAHUU HEOPTaHMYECKUX BEIIECTB M MX
MIpEBpAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIH30BaTh XWMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJICHHS (HOpMy
BEIIECTB U YpaBHEHUM XUMHUUYECKUX peakiuii, cuctemarnyeckyto HomeHkaatypy (IUPAC) u TpusunanbHbie
Ha3BaHUS OTIEIHHBIX HEOPraHWMYECKUX BEIIECTB (yrapHbIM Ta3, YIIASKUCIBIN Ta3, aMMHUaK, raméHas
W3BECTh, HETaIIE¢HAast M3BECTh, MUTHEBAS COJIA, TUPUT U JPYTHE);

cOpPMUPOBAHHOCTh YMEHHUI OIpeneisITh BaJEHTHOCTh W CTENEHb OKUCICHHUS XUMHYECKHX
JJIEMEHTOB B COEOUHEHHSX pa3IU4YHOIO COCTaBa, BUJ XUMHYECKON CBSA3M (KOBaJIEHTHAs, MOHHAafi,
MeTaJin4yeckasi, BOJIOPOJAHAsA) B COCAUHEHUSAX, TUIl KPUCTAITMYECKON PEIIETKH KOHKPETHOTO BEIIEeCTBa
(aToMHasi, MoOJEKyJsipHas, WOHHAas, MeETaJNIM4ecKas), XapakTep Ccpelsl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COETUHECHU;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTraHUYECKHX BELIECTB MO UX
COCTaBY K OMNpeAeNEHHOMY KJacCy/Tpylie COeIWHEHUN (IIPOCThIe BEIIECTBA — METAJIbl U HEMETalIbl,
OKCH/Ibl, OCHOBaHHUSI, KUCIOTHI, aM(POTEPHbIE THUIPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUN pPacKphIBaThb CMBICH nepuoaudeckoro 3akona [I. WM. MenneneeBa u
JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIHH;

chOpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
aneMeHToB 14 mnepuonos Ilepuoanueckoit cucteMbl xumuueckux siemeHToB JI. WM. Menneneena,
UCIOJIb3YSl TOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTATNY, «IHEPreTUUYECKUE YPOBHU», OODBICHSITH
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COEAUHEHUH 110 IEpHOJaM U rpyIIam
IIepuoanueckoit cuctembl xuMudeckux 3mmeMeHToB JI. 1. Menaeneena;

chOpMUPOBAHHOCTh YMEHMI XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBONCTBA
HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE T€HETUYECKOM CBA3U
M€Ky HEOPraHUYECKUMH BEUIECTBAMHU C IOMOILIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUSI KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIMU TIO PA3NIUYHBIM IIPHU3HAKAM
(uMciay ¥ coCTaBy pearupyrolluX BeIIECTB, TEMIOBOMY 3G (eKTy peakiuu, HW3MEHEHUIO CTereHeH
OKHCJICHUS DJIEMEHTOB, 00pPAaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

chOpPMUPOBAHHOCTh YMEHHI COCTaBISTh YPAaBHEHUS PEAKIHMA pPa3MUYHBIX THUIIOB, TOJHBIE U
COKpaIIEHHbIE YPaBHEHHUS PeaKInii HOHHOTO 0OMEHa, YUUTHIBas YCIOBUS, IPU KOTOPBIX STH PEAKIIUU UAYT
JI0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUN TPOBOJUTH pEAKIUHU, MOATBEPXKIAIONINE KAuyeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHMYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOIIKE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI PACKPBIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca dTHX PEeaKIHii;

cOpPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBHUCHUMOCTh CKOPOCTH XHUMHYECKOW peaklud OT
pa3nuYHbBIX (AKTOPOB; XapaKTep CMEMICHUS XUMHUYECKOTO PABHOBECHsI B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunuun Jle [larense);



c(OPMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh XHUMHYECKHE TWIPOIECCHI, JIekKAIIUe B OCHOBE
MIPOMBIIIIJIEHHOTO TIOJYYCHHS CEPHOU KUCIIOTHI, aMMHAaKa, a TaKXKe cPOPMUPOBAHHOCTH MPEACTABICHUH 00
00IIMX HAYYHBIX MPUHIUIIAX U YKOJIOTHICCKUX MPOOIEMaX XUMUIECKOTO IMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH MTPOBOUTH BBIYUCIICHHUS C UCIIOJI30BAHUEM MOHATHS «MAacCOBast IOJISI
BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUN T'a30B MPU XUMHUUECKHX PEAKIUSAX, MACChI BEIIECTBA WU
00BbEMa Ta30B 1O M3BECTHOMY KOJHMYECTBY BEIECTBA, MAacce WM O0BEMY OJHOTO M3 yYAaCTBYIOIIUX B
peakiuu BEILIECTB, TEIUIOBOro 3(@eKTa peakuuu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MAacChl BEILECTB,
MIPEBPAICHUS U COXPAHEHUS YHEPTUH;

cOPMHUPOBAHHOCTh YMEHUW COOJIOJATh TIPABHWJIA IIOJIB30BAHHUS XUMHUYCCKOW TOCYI0M U
na0opaTOpHBIM 00OpYIOBAaHHEM, a TaKKe NpaBWiIa OOpamieHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSIMHU 10 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN SKCTIEPUMEHT (pa3jioxKeHne
MEpPOKCH/Ia BOJIOPO/Ia B IPUCYTCTBUU KaTaJIN3aTOPa, ONPEAETICHUE CPEJIbl pACTBOPOB BEUIECTB € IIOMOILBIO
YHUBEPCAIBHOTO HWHIWKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKIINH,
peakIi HOHHOTO 0OOMEHa, KaYeCTBEHHBIE PEaKINK Ha Cyb(haT-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATUOH
aMMOHHUS, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMaM «MeTtarisy u «HemeTambs)) B COOTBETCTBUU C
MpaBUJIaMUd TEXHUKH 0€30MacHOCTH MpH OOpalleHUH ¢ BEIIeCTBaMU U JIA0OPATOPHBIM 00OpPYIOBAHUEM,
MIPEACTABIIATH PE3YIbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (hOpMe 3aluCH YpaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIIUPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOopMUPOBAHHOCTHh YMEHHI KPUTHUECKH aHATTU3UPOBATh XUMHYECKYIO HH(OPMAITHIO, TIOJTydaeMYyI0
W3 pa3HBIX UCTOYHUKOB (CPEJCTBA MaCCOBOM KOMMYHHKaIUU, IHTEpHET U APYrux);

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOAATh TPaBUJIA DKOJIOTHYECKH I1€JIECO00pa3HOTO TOBEACHUS B
OBITY W TPYIOBOW NEATETHLHOCTH B IIEJIAX COXPAHEHUsSI CBOETO 370POBBS M OKPYKAIOIICH MPUPOIHOU
Cpelbl, 0CO3HABATh OMACHOCTh BO3EMCTBHS HA JKHMBBIE OPraHU3Mbl OMPEIENEHHBIX BEIIECTB, MOHUMAs
cmbica nokazarens [1JIK, nosicHsaTh Ha mpumepax crocoObl yMEHBIICHHS U TPEIOTBPAILICHHS UX BPEAHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

I 00YYaroIKXCsl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE NMPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHUN;

JUIS CJETIBIX U Ca00BUASIINX 00YYaIOIIUXCsl: YMEHUE UCTIOIb30BaTh PelbeHO-TOUCYHYIO CUCTEMY
o6o3Hauenwuii JI. bpains s 3anucu xuMmuaeckux Gopmyin
TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHnoBanue paszenoB u TeM KonugectBo yacoB OnektpoHHble (1(POBbIE)
/n TIPOTPaMMBI Bceero | Kontpons | IIpaxtuuec 00pa3oBaTeNbHbIC PECYPChI
HBIE K1e
paboThl paboThI
Paspgea 1. TeopeTuyeckne OCHOBbI OPraHU4eCKOM XUMUM
1.1 | Ilpeamer opraamdeckoit xumun. Teopus 3 Bbubmmorexa [IOK
CTPOCHUS OPTAaHIMYECKUX COSAUHEHHUH A. https://m.edsoo.ru/7f41837¢c
M. Byrneposa
HWroro no pazgery 3
Pa3nea 2. YrieBoaopoabl
2.1 | IlpenenpHbIE YTIIEBOAOPOABI — AITKAHBI 2 Bbubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
2.2 | HempenensHbIE YIIIEBOJOPOABI: aIKEHHI, 6 1 bubnnoreka [TOK
aJIKaIMEHbI, aJIKUHbI https://m.edsoo.ru/7f41837¢c
2.3 | ApoMaTHUYECKHUE YTIIEBOIOPOIBI 2 Bbubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
2.4 | IlpupomHble HCTOYHUKH YTIIEBOAOPOIOB 3 1 Bbubmmorexa [IOK
1 UX nepepaboTka https://m.edsoo.ru/7f41837¢
HWroro no paznery 13
Pa3nea 3. Kuciopoacoaep:kamue opraHuuecKne coeTHHEHHs
3.1 | Crmpter. @eHon 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
3.2 | Ampperunst. KapOOHOBEIE KUCITOTHI. 7 1 Bubmnoreka [TOK
CroxHble 3QupbI https://m.edsoo.ru/7f41837¢
3.3 | YruneBonsr 3 2 Bbubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
HWroro no pazpeny 13




Paznen 4. Azorconepskanye OpranmdecKue CoeIMHeHUsl

4.1 | AMuHBI. AMHUHOKHCIIOTHI. benku 3 Bubmnoreka [TOK
https://m.edsoo.ru/7f41837¢c
HWroro no paszneny 3
Pazgea S. BeicokoMOJIeKYISIPHBIE COCAMHEHUS
5.1 | Tlnactmaccel. Kayuyku. BonmokHa 2 bubmmoreka [TOK
https://m.edsoo.ru/7f41837¢c
HWroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 3 2
IMPOT'PAMME
11 KJIACC
Ne HaunmeHoBaHue pa3ziennoB U TeM Konugectso yacos OnekTpoHHbIe (IU(POBHIE)
/T TPOTPaMMBI Beero | Konrpons | IIpakTtruec o0pa3oBaTeNbHbIE PECYpPChl
HBIC KHe
paboThI paboThI
Pa3nea 1. TeopeTuueckue OCHOBBI XMMHMU
1.1 | Ctpoenuie aTOMOB. 3 bubmuoreka [TOK
[lepronuueckuii 3aKoH U https://m.edsoo.ru/7f41837¢
Ilepruonuueckas cucrema
XUMUYECKuX 3yementon /1. U.
MeHpeneeBa
1.2 | CtpoeHue BelecTBa. 4 bubnuoreka [IOK
MHoroobpasue BelecTs https://m.edsoo.ru/7f41837c¢
1.3 | XuMudeckue peakiuu 6 1 1 bubanorexa [JOK
https://m.edsoo.ru/7f41837¢
HToro no pazneny 13
Pa3nea 2. Heopranuueckasi xumust
2.1 | Mertamsl 6 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41837c¢
2.2 | Hemeramibt 9 1 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41837c¢
2.3 | CBs3b HEOPTAHUYECKUX U 2 bubaunorexa [JOK
OpPraHHYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
HWroro no pazzaeny 17
Paszgen 3. XuMus ¥ JKU3HL
3.1 | XuMus 1 KU3Hb 4 bubnnoreka IIOK
https://m.edsoo.ru/7f41837¢
HWroro no pazzgery 4
OBIIEE KOJIMYECTBO YACOB I1O 34 2 3
[TPOI'PAMME
MMOYPOYHOE INVIAHUPOBAHUE
10 KUJIACC
Ne Tema ypoka KommgectBo yacoB Hata DNeKTpOHHBIE IH(POBHIE
/o Bceero | Kontpons | Ilpaktuuec | u3yde 00pa3oBaTeNbHBIE PECYPCHI
HBIE KHe HUS
paboThI paboThl
1 [Ipeamer opraHNYECKON XUMUH, 1 Bubmmorexa [IOK
e BOHUKHOBEHUE, Pa3BUTHE U https://m.edsoo.ru/7f41837c¢
3HAYCHHE
2 Teopust cTpoeHUS OPTaHUIECKIX 1 Bubmmorexa [IOK
coeqmaeHuil A. M. byrneposa, eé https://m.edsoo.ru/7f41837c¢
OCHOBHBIE TTOJIOXKEHHS
3 [IpencraBnenue o 1 bubmmoreka [JOK
KITaccu(UKAIIH OPTaHUIECKUX https://m.edsoo.ru/7f41837c¢
BeniecTB. HomeHknarypa
(cucrematudeckas) u
TPUBHATHHBIC HA3BAHUS
OpPTraHUYECKHX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1 bubamnoreka [JOK
TOMOJIOTHY€CKHUH Psift https://m.edsoo.ru/7f41837¢c
5 MeraH 1 3TaH — npocTenimne 1 Bubmmoreka [IOK

NMpEACTABUTCIIN aJIKAHOB

https://m.edsoo.ru/7f41837¢c




6 AJIKEHBI: COCTaB U CTPOCHUE, Bubmoreka [IOK
CBOICTBa https://m.edsoo.ru/7f41837c

7 OTUNEH U NPONUIEH — bubanoreka [JOK
MpocTeIINe npeICTaBUTeNn https://m.edsoo.ru/7f41837c
QJIKECHOB

8 [pakTryeckas padora Ne 1. Bubmoreka [TOK
«Ilomy4yeHue aTUIEHA U HU3y4EHUE https://m.edsoo.ru/7f41837¢
€ro CBOWCTBY»

9 Anxanuensl. byranuen-1,3 u Bubmoreka [TOK
Metmnoyraauen-1,3. Tloxyuenne https://m.edsoo.ru/7f41837c¢
CHHTETUYECKOr0 KayuyKa U
pE3HHBI

10 AJIKHHBI: COCTaB U OCOOEHHOCTH bubaunoreka [JOK
CTPOEHUSI, TOMOJIOTUUECKUM DS, https://m.edsoo.ru/7f41837¢
AneTuneH — npocTermii
MIPE/ICTABUTEIh AJIKHHOB

11 Bbruucnenus no ypaBHeHHIO bubaunorexa [JOK
XUMHMYECKOH peakiyu https://m.edsoo.ru/7f41837c

12 ApeHbl: OEH301T ¥ TOJIYOIT. bubanorexa [JOK
TOKCHYHOCTH apeHOB https://m.edsoo.ru/7f41837c

13 I'eHeTH4Ueckas CBSI3b bubaunoreka [JOK
YTJIEBOZOPO/IOB, https://m.edsoo.ru/7f41837¢
MpUHAJICKAIUX K pa3IMYHbIM
KJ1accam

14 [TpupoaHbIe HCTOUHUKN bubaunorexa [JOK
YTII€BOAOPO/IOB: IPUPOIHBIN Ta3 https://m.edsoo.ru/7f41837¢
U MOy THBIE HE(TSHBIE Ta3bl,

HedTh ¥ NPOJYKTHI €€
nepepaboTKu

15 [IpupoaHbie HCTOYHUKN bubaunorexa [JOK
YIJIEBOAOPOOB: IIPUPOIHBIN I'a3 https://m.edsoo.ru/7f41837c
U TIOMYTHBIE HEPTSHBIE ra3bl,

HedTh ¥ NPOJYKTHI €&
repepaboTKu

16 KonrponbHas pabora 1o pasueny bubnunoreka [JOK
«YTIIeBOIOPOIBI» https://m.edsoo.ru/7f41837c¢

17 [IpenensHBIE OHOATOMHBIE bubanoreka [JOK
CHHUPTHI: METAHOJ U STAHOIL. https://m.edsoo.ru/7f41837c¢
BonoponHas cBsizb

18 MHoOroaTOMHBIE CITUPTHI: bubnunoreka [JOK
STHJICHIVIMKOJIb U TIIMLEPUH https://m.edsoo.ru/7f41837¢c

19 @DeHoM: CTpOoeHHE MOJIEKYJIHI, bubnunoreka [JOK
¢busnuecKre U XUMHYECKUE https://m.edsoo.ru/7f41837¢c
CBOICTBA, IPUMEHEHHE

20 AJjpaeruapt: popManbaerua u Bubmorexa IIOK
areTaabpIerua. AeTod https://m.edsoo.ru/7f41837¢c

21 OmHOOCHOBHBIE TIPE/ICTBHBIC Bubmmorexa [IOK
KapOOHOBBIE KUCIIOTHI: https://m.edsoo.ru/7f41837¢c
MypaBbUHAS U YKCyCHAs

22 [pakTryeckas padora Ne 2. Bbubmmorexa [IOK
«CBolicTBa pacTBOpa YKCYCHOM https://m.edsoo.ru/7f41837c
KHCJIOTBI

23 CreapuHOBas ¥ OJIEHHOBAS Bbubmmorexa [IOK
KHCIIOTHI, KaK IPEICTABUTENN https://m.edsoo.ru/7f41837c¢
BBICITNX KapOOHOBHIX KHCIIOT

24 MplTa Kak COJIA BBICIIIAX Bubnnoreka I[TOK
KapOOHOBBIX KUCIIOT, HX MOFOIIIEE https://m.edsoo.ru/7f41837¢
JIeNCTBUE

25 CrnoxHble 3QUPHI KaK Bbubmmorexa [IOK
TIPON3BOHBIC KapOOHOBBIX https://m.edsoo.ru/7f41837¢c
KHUCIOT. [ Maponu3 CoHBIX
3¢upoB

26 JKupsl: ruaponus, npuMEHEHNUE, Bbubmmorexa [IOK

Ouojornyeckas POJIb KHUPOB

https://m.edsoo.ru/7f41837¢c




27 VYraeBoapl: cocTas, 1 Bbubaunoreka [TOK
knaccupukarys. Baxueiinme https://m.edsoo.ru/7f41837c
TIPE/ICTABUTEIIH: TJIIOKO03a,
¢$pykKTo3a, caxaposa

28 KpaxMan u nemnonosa kak 1 bubnmnoreka [JOK
IIPUPOJHBIE ITOJIMMEPBI https://m.edsoo.ru/7f41837¢

29 Konrponbnas pabora 1o pazueny 1 1 bubanorexa [JOK
«Kucnopoaconepxkamue https://m.edsoo.ru/7f41837¢
OpTraHUYECKUE COCAUHEHUS/

Bcepoccuiickas npoBepoyHas
pabota

30 OOmrast XxapaKTepUCTHKA 1 1 bubmmoreka [TOK
a30TCOAEPKAIIUX OPTAHUUECKUX https://m.edsoo.ru/7f41837c
coenuHenuii / Beepoccuiickas
IpoBepoyHast padoTa

31 AMUHBI: METHIIAMUH U aHUJIUH 1 Bbubaunoreka [JOK

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

32 AMMHOKHUCIIOTHI Kak aMm(oTepHbIe 1 bubanorexa [JOK
OpraHUYecKUe COeTUHEHHUs, UX https://m.edsoo.ru/7f41837c
OMOJIOrNYecKoe 3HAUCHHUE.

Ilentunpl. benku kak npupoaHbIE
BBICOKOMOJICKYJISIPHBIC
COCUHCHUA

33 OCHOBHBIE TIOHSTHUSI XUMHUH 1 bubmuoreka [IOK
BBICOKOMOJIEKYIISIPHBIX https://m.edsoo.ru/7f41837¢c
COEIIMHEHUH

34 OcCHOBHBIE METOIBI CHHTE3a 1 bubmuoreka [IOK
BBICOKOMOJIEKYIIIPHBIX https://m.edsoo.ru/7f41837c
coequHenui. IlmacTmaccnl,

Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34 3 2
[TPOI'PAMME
11 KJIACC
Ne Tema ypoka KonudectBo yacos Hata DJNeKTpOHHbIE IU(PPOBHIC
/n Bcero | Kontpons | Ilpaktudec | m3yde 00pa3oBaTebHBIE PECYPCHI
HBIE K1e HUS
paboThI paboThl

1 XUMUYECKUN 3JIEMEHT. ATOM. 1 bubanoreka [JOK
DJekTpoHHass KOH(Urypanus https://m.edsoo.ru/7f41837c
aTOMOB

2 [lepruomuueckuii 3aK0H U 1 bubnunoreka [JOK
[lepronudeckas cucrema https://m.edsoo.ru/7f41837¢c
XUMHUYECKHX 3emeHToB . U.

MenneneeBa, ux cBsA3b C
COBPEMEHHOM Teopuel CTPOEHUS
aTOMOB

3 3aKOHOMEPHOCTH H3MEHEHUS 1 bubnunoreka [JOK
CBOMCTB XUMHYECKUX DIJIEMEHTOB https://m.edsoo.ru/7f41837¢c
Y X COSIWHEHHH O TPYNIaM H
repronaM. 3HaueHHe
MIEPUOTUIECKOr0 3aKOHA H
CHCTEMBI XUMHYECKHUX JIEMEHTOB
J.W. MenzaeneeBa B pa3BUTUH
HAYKA

4 CrtpoeHne BemecTBa. 1 bubmmoreka [JOK
XuMuuecKkas CBs3b, €€ BUIbI, https://m.edsoo.ru/7f41837c¢
MEXaHU3MbI 00pa30BaHUA
KOBaJIEHTHOM cBsi3U. Bogopoanas
CBSI3b

5 BanenTtHocTs. 1 Bubmmoreka [IOK

DNEeKTPOOTPHUIATEIIEHOCTb.
Crenens okucieHus. Bemecta
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

https://m.edsoo.ru/7f41837¢c




[MoHsATHE O MUCTIEPCHBIX
cucreMax. VIcTuHHEBIE B
KOJJIOUHBIC PACTBOPHI.
MaccoBas 10y BeliecTBa B
pacTBope

Bbubaunoreka [TOK
https://m.edsoo.ru/7f41837¢c

7 Knaccudukarus 1 HOMEHKIaTypa Bubmoreka [TOK
HEOPraHMUYECKUX COCTUHEHHM. https://m.edsoo.ru/7f41837c
I'eneTHueckast cBSI3b
HEOPTaHMYECKUX BEIICCTB,

Pa3ITUYHBIX KJIACCOB

8 Knaccudukaruss XuMHdecKux bubmmoreka [TOK
peakuuii B HEOPraHUYECKOU U https://m.edsoo.ru/7f41837c
OpraHUYeCcKON XUMHU. 3aKOH
COXpPaHCHHS MACCHI BEIECTB;
3aKOH COXPaHEHUS U
MIpeBpallCcHAs SHEPTUHU TPU
XUMHYECKUX PEAKITHIX

9 Ckopoctb peakiuu. OOpaTUMbIE Bbubmuoreka [TOK
peakuuu. XuMHUYECKOoe https://m.edsoo.ru/7f41837¢
paBHOBECHE

10 [MpakTryeckas pabora Ne 1. bubaunorexa [JOK
«BnusiHMe pa3nMYHbBIX (GaKTOPOB https://m.edsoo.ru/7f41837c
Ha CKOPOCTh XUMHUYECKON
PEaKIHI)

11 DJIeKTpoauTHY eCKast bubaunorexa [JOK
nucconmanys. [lonstue o https://m.edsoo.ru/7f41837¢
BOmOpoaHOM Toka3arene (pH)
pactBopa. Peakuyu noHHoro
obmeHa. ['maponn3 opraHnuecKux
1 HEOPTaHWYECKHX BEIIECTB

12 OKHCIUTETBHO- bubanoreka [JOK
BOCCTAHOBUTEIILHBIE PEaKIIHH. https://m.edsoo.ru/7f41837c¢
[Mousitue 00 anexkTponuse
pacIyIaBoOB U PacTBOPOB coJieit

13 KonrponbHas pabora 1o pasueny bubnunoreka [JOK
«Teopernueckre OCHOBBI XUMHUM)) https://m.edsoo.ru/7f41837c¢

14 Mertaiibl, UX IOJ0KECHHE B bubanoreka [JOK
[lepruonudeckoii cucreme https://m.edsoo.ru/7f41837c¢
XUMHUYecKuX 3yementon /. 1.

Menzeneesa 1 0COOEHHOCTH
cTpoeHus aToMoB. OOIIme
(bu3nyuecKre CBOWCTBA METAIIIIOB

15 CriaBbI METAJLIOB. bubmnoreka ITOK
DNEeKTPOXUMHUIECCKUN P https://m.edsoo.ru/7f41837¢c
HaIpsHKEHUH METaJIJIOB

16 XUMHUUYECKHEe CBOMCTBA bubmmoreka ITOK
BaKHEWUIINX METAJUIOB (HATPHH, https://m.edsoo.ru/7f41837¢c
KaJui, KaJabIHi, MarHH,

ATIOMHUHUN) U UX COCTMHEHUH

17 XuMuvecKkre CBOHCTBa XpoMa, Bubmmorexa [IOK
MEIN U UX COETUHEHNNA https://m.edsoo.ru/7f41837c¢

18 XUMHUYECKHE CBOMCTBA I[UHKA, bubmmoreka [JOK
JKejes3a U X COENUHEHNIT https://m.edsoo.ru/7f41837c¢

19 [IpakTrueckas padora Ne 2. Bubmmorexa [IOK
"Pemrenue SKCriepuMeHTaTHHBIX https://m.edsoo.ru/7f41837c¢
3a1a4 1o teme «Meraus»"

20 Hemeramnel, ux nonoxxeHue B Bubmmoreka [IOK
Ilepnoauueckoii cucreme https://m.edsoo.ru/7f41837¢
XUMHYECKHX 31emeHToB . U.

MenneneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB
21 ®dusnveckre CBONCTBA bubnmoreka [TOK

HEMETAaJIOB. AJIIOTpONus
HEMEeTaJuIoB (Ha IpuUMepe

https://m.edsoo.ru/7f41837¢c




KHCIIOpOo/Ia, cepsl, pocdopa u
yrieposa)

22 XUMHYECKHE CBOMCTBA 1 Bubaunoreka [TOK
raJOr€HoB, CEPBI U UX https://m.edsoo.ru/7f41837¢c
COeMHEHUHN

23 XHUMHUYECKHEe CBOMCTBA a30Ta, 1 Bbubaunoreka [JOK
(dochopa 1 UX COSTMHCHUH https://m.edsoo.ru/7f41837¢

24 XuMHUecKue CBOMCTBA yrieposa, 1 bubanorexa [JOK
KPEMHHUS U UX COCTUHEHUM https://m.edsoo.ru/7f41837¢c

25 [IpuMeHeHne BaXKHEHIINX 1 bubanorexa [JOK
HEMETAJIJIOB U UX COSAMHEHUN https://m.edsoo.ru/7t41837¢c

26 O0001ICHNE ¥ CUCTEMATH3AIHS 1 Bubmoreka [TOK
3HaHUH 1o Teme «HemeTamibny. https://m.edsoo.ru/7t41837¢c
Beruunciienus mo ypaBHCHHSIM
XUMHYCCKUX PEAKIMA U
TEPMOXUMUYUCCKUE PACUETHI

27 | Ilpaktuueckas pabora Ne 3. 1 bubanorexa [JOK
«Pemenne skcnepuMeHTaIbHbBIX https://m.edsoo.ru/7f41837c
3anad no teme "Hemeramibr"»

28 KontponbHas pabora mo TeMmam 1 bubanorexa [JOK
«MeTtamely U «HemeTamisn https://m.edsoo.ru/7f41837c¢

29 Heoprannueckue u opranuueckue 1 bubnuoreka [TOK
kuciotel. Heopranuueckue u https://m.edsoo.ru/7f41837c¢
OpPraHUYeCKHUE OCHOBAHUS

30 AM(poTepHbIC HEOPTAaHHUYESCKHE U 1 bubnuoreka [TOK
OpraHUYeCKUe COeTUHEHUSI. https://m.edsoo.ru/7f41837c¢
I'eneTnueckas CBSI3b
HEOPTraHMYECKUX U OPTraHUIECKUX
BEIECTB

31 Ponb xumuu B o0ecrieueHuN 1 bubaunoreka [JOK
9KOJIOTHYECKON, IJHEPIreTUIECKOM https://m.edsoo.ru/7f41837c¢
M [HIIEBOH 0€30I1aCHOCTH,

Pa3BUTHH MEAUIIMHBI

32 | IlpencraBienus 06 oOmKX 1 bubaunorexa [JOK
HaY4YHBIX IPUHLUIIAX https://m.edsoo.ru/7f41837c¢
MIPOMBIIIJICHHOTO MTOTyIeHHUS
Ba)KHEHIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U 1 bubanoreka [JOK
MaTepUaAJIOB https://m.edsoo.ru/7f41837c¢

34 XuMUs 4 3I0POBBE YEIIOBEKA 1 bubnunorexa [JOK

https://m.edsoo.ru/7f41837c¢

OBIIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MNPOI'PAMMBI

10 KJIACC
Kon IIpoBepsieMble MpeAMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl
NMpoBepPsIEMOro cpeHero oouero 06pa3oBaHus
pe3yjabTara
1 TeopeTnueckre OCHOBbI OPraHUYECKON XUMUU
1.1 CdopMupoBaHHOCTB TPENCTABICHIA 0 XUMUYIECKOH COCTaBIISIFOIICH €CTECTBCHHOHAYIHOW KapTHHBI

MHpa, POJIM XMMHH B TO3HAHWM SIBJICHUH TNPHUPOABL, B (OPMHPOBAHMH MBIIUICHHS M KYIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHusI MPAaKTHYECKUX 3a1ad U
9KOJIOTMYECKH 00OCHOBAaHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOM cpese

1.2 Bnanenne cucremMoidl XMMHYECKHMX 3HAHUM, KOTOpash BKJIIOYAET: OCHOBOIONAralOIIME IMOHITUS
(Momnexyna, BaJIEHTHOCTb, JJIEKTPOOTPHLATEIEHOCTD, CTETIEHb OKUCIICHUS, XUMHUYECKas CBSI3b, MOJb,
MOJISIpHAs Macca, MOJUSIPHBIM OO0BEM, yriaepogHBI CKeleT, (yHKIMOHANbHas TPYNNa, pajuKal,
HM30MEpHs], U30MEpbI, TOMOJOIMYECKHHA psifi, TOMOJIOTH, YIJIEBOMOPOIBL, KUCIOPOA- U a30TCO-
JieprKallie COeANHEeHNUs, OMOJIOrMUEeCK aKTHBHBIE BellecTBa (YIIIEBOJBI, )KUPHI, OCIKH), MOHOMED,
TIOJIMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIAMHEHHS); TCOPHUH W 3aKOHBI (Teopws




XUMHUYECKOro CTPOCHUSA OPraHNMYCCKUX BCIICCTB AM. EyTJ'ICpOBa), 3aKOHOMEPHOCTH, CHMBOJIU-
YEeCKUU S3BIK XHUMHWH, (l)aKTOJ'IOFI/I"IeCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBE, MOJTYYCHUHN U 0e30macHOM
HCIOJIB30BAHUN Ba)KHEHUIIINX HCOPTraHNYCCKHUX U OPraHNYCCKUX BCHICCTB B 6I>ITy u HpaKTH‘IeCKOﬁ
JCATCIIBHOCTH YCJIOBCKA

1.3

CdopMupoBaHHOCT, yYMEHHI BBISIBIIATh XapaKTepPHBIC IPH3HAKH TMOHSATHHA, YCTAHABIMBATH WX
B3aWMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUS MpPH OIMUCAHUM COCTaBa, CTPOCHUS U
TIPEBPAIIEHUI OpraHUYECKUX COeTMHEHUI

1.4

COPMHUPOBAHHOCT, ~YMEHHUH  HCIIONH30BAaTh XHMHUYECKYI0O CHMBOJHKY JUII  COCTaBJICHHS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOH, COKpamIEHHOH) (GOpMys OpraHWYEeCKHX BEUIECTB U
YPaBHEHHUH XUMMYECKUX PEAKIMH, M3TOTaBIMBAaTh MOJEIH MOJEKYJI OpPraHUYeCKUX BEIECTB I
WTIOCTPAIMK UX XMMHUYECKOT0 ¥ NPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

ChopMupoBaHHOCT, YMEHHI YCTAaHABJIMBATEH MPUHAICKHOCTh N3YUCHHBIX OPTaHHUYCCKUX BEIICCTB
10 MX COCTaBy M CTPOSHHIO K ONpENeNEHHOMY Kiaccy (Tpymre) COeqUHEHHH (YTIIeBOJOPOJIBL,
KHCIIOPOJ M a30TCOJCPIKAIIUE COCAMHEHHS, BBICOKOMOJCKYJISIDHBIC COCAMHCHUs), aBaTh WM
Ha3BaHUs 1Mo cucteMaTryeckoil Homenkinatype (IUPAC)

1.5

ChopMHUPOBaHHOCT YMEHHSI ONpPENeNsTh BHIBI XUMHUUECKOH CBSI3M B OPIaHUYECKUX COCTMHEHHSX
(omuHApHBIE U KpaTHBIE)

1.6

C(l)OpMI/IpOBaHHOCTL YMCHHA TPUMEHATH: NOJOXCHHUSA TCOPHUU CTPOCHHSA OPraHNYCCKUX BEIICCTB
AM. ByTnepOBa JJIs1 00BsICHEHHST 3aBUCHMOCTH CBOWCTB BEHICCTB OT UX COCTaBa U CTPOCHUS,; 3aKOH
COXpPaHCHUA MACChI BCIIECCTB

VYresomoponsl.  Kucmopomconmeprkaipie ¥ a30TCOACpIKAlMe  OPTaHUYECKUE  COETUHCHHSL.
BbICOKOMOJICKYIISIPHBIE COSANHEHHS

2.1

ChopMUpOBaHHOCTH YMEHU MPUBOAUTEH TPUBHAIbHBIC HA3BAHHS OTACIBHBIX OPraHMYCCKHUX BEIICCTB
(3THIIeH, MIPOMMJICH, AICTUIICH, STHJICHIVIMKONb, MIHICPUH, (heHom, (hopMalibIeru, aleTaabIeru/,
MypaBbHUHAsl KHUCJIOTA, YKCYCHasi KUCIIOTa, OJEMHOBAas KHCJOTA, CTEAPUHOBASI KUCIJIOTA, IVIFOKO34,
(bpykTo3a, KpaxMal, 1eJIrI103a, TIUIKH)

22

ChopMHPOBaHHOCTh YMEHHMH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE W XUMHYECKUE
CBOIMCTBA THIMYHBIX TPEICTABUTENEH pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, JTaH,
STWJICH, IIPONWIICH, aleTuwieH, OyraaueH-1,3, merunOyraauen-1,3, O€H301, MeETaHON, STaHOI,
STHJICHIJIMKOIb, TIUIEPUH, (EHOJ, aleTanblerui, MypaBbHHAs M YKCYCHas KHUCJIOTBI, TIIIOKO03a,
KpaxmaJl, 1eJIJI0J1033, AMUHOYKCYCHAsl KHCJIOTa)

2.3

CopMHUPOBaHHOCTh YMEHHS HWUTIOCTPHPOBATh TI'€HETHYECKYIO CBA3b MEXIY TUIMYHBIMH Mpen-
CTAaBUTENSAMU Pa3JIMYHBIX KJIACCOB OPraHUYECKUX BEILECTB YPABHEHUSIMU COOTBETCTBYIOLIUX XUMH-
YECKHX PEaKLHH C NCIIONb30BaHUEM CTPYKTYPHBIX (opMyI

24

CopMHUPOBaHHOCTh YMEHHS XapaKTepH30BaTh HCTOYHHMKU YIJIEBOLOPOTHOTO CHIpbS (HE(TH,
NPUPOAHBIA Ta3, yroib), CIOCOOBI MX MNEPEepadOTKH M INPAaKTHYECKOE IPHMEHEHHE IPOAYKTOB
nepepaboTKU

Xumus U )Ku3Hb. Pacuérnl

3.1

CdopMHUpOBaHHOCTh YMEHUI BIIaJIeTh CUCTEMOH 3HaHUH 00 OCHOBHBIX METOZaX HAyqYHOr'o IO3HAHMUS,
HCIIONB3YEMbIX B XUMHUHU IPH U3YYSHUH BEIIECTB U XUMUYECKUX SBJICHUH (HaOJII0IeHHe, I3MEPEeHHE,
9KCIIEPUMEHT, MOJIETTMPOBAHUE), HCIIOIb30BAaTh CHCTEMHBIC XMMHUUYECKHE 3HAHMA JUIA NPHUHATHA
pelIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMCHEHHUEM

3.2

CdopmMupoBaHHOCTE YMEHUI COONIONATH MPaBUIIA TOJNB30BAHMA XMMHUYECKOH MOCymoi W abopa-
TOPHBIM 00OpYZOBAaHHEM, & TaKXKe MpaBIIa OOpAIeHHUs C BEIECTBAMH B COOTBETCTBUH C HHCTPYK-
LSIMH IO BHITIOJTHEHHIO JIAOOPATOPHBIX XMMHYECKHX OIBITOB

33

CdopMHUpOBaHHOCTh YMEHHH TUIAHUPOBATh W BBIMIONHATH XUMHYECKHI KCIIEPUMEHT (IIpEeBpaleHHs
OpPraHMYeCKHX BEIIeCTB IPU HArpEeBaHWM, IIOTYYCHHE OJTWIICHA M W3Y4CHHE ero CBOMCTB,
Ka4yeCTBEHHbIE PEaKIM{ OPraHMYECKUX BEILECTB, JEHATypalus OEJIKOB MPU HArpeBaHWH, IBETHBIE
peaxyn OEIIKOB) B COOTBETCTBHH C IMPABIJIAMHU TEXHHKH OE30IaCHOCTH TPU OOpaIlleHWH C Belle-
CTBaMH M JIaGOpaTOPHBIM 000pYIOBaHHEM; MIPEICTABIIATD PE3YAbTaThl XMMUYECKOT0 SKCIIEPUMEHTA B
(opMe 3ammcH ypaBHEHHH COOTBETCTBYIOIIMX PEaKIMil M (pOPMYITUPOBATH BBIBOIBI HA OCHOBE TUX
PE3yIBTATOB

34

CdopmMupoBaHHOCTH YMEHHUI POBOAXUTE BEIYHUCICHUS 110 XUMHICCKAM yYpaBHEHISIM (MacChl, 00bEMa,
KOJIMYECTBA HCXOHOTO BEIIECTBA MIIH ITPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJHOT'O U3 MCXOJHBIX BENIECTB HJIM IIPOJYKTOB PEAKIIMH)

3.5

ChopMHPOBaHHOCTD YMEHHUH KPUTHIECCKH aHATH3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, TIONyIaeMyI0
13 Pa3HBIX HICTOYHUKOB (CpeacTBa MaccoBoil nHpopManuy, cetb IHTEpHET u ipyrue)

3.6

C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'HOHaTB npaBujia 3KOJIOTHYCCKU uenecoo6pa3H0r0 IIOBCACHUA
B 6I>ITy u pr,Z[OBOfI ACATCIIbHOCTU B LECJISIX COXPAaHCHUS CBOCTO 3J0POBbA U 0pr>1<a}0mel71 HpI/IpO,I[HOﬁ
Cpeabl, OCO3HABATL OIIACHOCTb BO3,Z[CI>'ICTBPI$I Ha JXUBBIC OpPraHU3MbI OHpeHeHéHHLIX OPraHnvYCCKUuX
BE€IICCTB, ITOHUMAaAs CMBICII ITOKA3aTCIIA HI[K (Hpe,[[CJ'ILHO ,Z[OHYCTI/IMOI\/'I KOHIICHTpaIII/II/I), IIOACHATH Ha
npuMepax CIIOCOOBI YMCHBUICHUA W TMPCAOTBPAIICHUA HX BPCIAHOIO BOBHCﬁCTBHﬂ Ha OpraHnu3M
YCJI0OBCKa




11 KJIACC

Kopn
NMPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsieMmble peAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOM 00pa30BaTe/IbHONH NPOrpaMMbl
cpeaHero o01ero 00pa3oBaHus

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHUH

1.1

Brnamenue cucteMoil XMUMHYECKUX 3HAHUWH, KOTOpas BKIIIOYACT: OCHOBOIOJIATAIOIIMC TOHATHA (XU-
MUYECKUI DIIEMEHT, aTOM, SJICKTPOHHAs 00O0JOYKa aTOMa, S-, p-, d-3EKTPOHHBIC OpPOMTAM aTOMOB,
HOH, MOJIEKYJIa, BAJICHTHOCTb, JJICKTPOOTPHIIATEIIBHOCTD, CTCTICHb OKHCIICHUSI, XUMUYCCKAsI CBS3b, MOJTb,
MOJISIpHAasl Macca, MOJIIPHBIA O0BEM, KpUCTAIMYECKAs PEIMIETKA, TUIBl XUMHYCCKUX PEaKITHA
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIC, K30~ U DHJIOTCPMHICCKUC, PEAKIIMH HOHHOTO OOMEHA), pacTBOpP,
AJIEKTPOJIUTHI, HEJICKTPOIUTHI, 3JICKTPOIUTHICCKAS JIUCCONHUAIS, OKHCIHUTEIb, BOCCTAHOBHTEID,
CKOPOCTh ~XMMHYECKOM pEaKkIMH, XHUMUYCCKOE pAaBHOBECHE); TEOPUHM W 3aKOHBI (Teopus
aJIeKTpoauTUYeckor auccouuanmu, [lepuoamyeckuit 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHHs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUMN SI3bIK XMMUH, (PAKTOJOIMICCKUC CBEICHUS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUU M OE30MACHOM HCIOJIb30BAHUH BKHEHIINX HEOPTAaHIMICCKUX BEIICCTB B OBITY H
MPAKTHYCCKON JEATETLHOCTH YeJIOBEKa

1.2

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IIPU3HAKKA U B3aUMOCBA3b U3YYCHHBIX HOHHTHﬁ,
NPpUMEHATL COOTBETCTBYIOIUC TIOHATHA HPHU OIMUCAHUH CTPOCHUA H CBOIICTB HCOPTraHUYCCKUX
BCHICCTB u ux npeBpameHI/Iﬁ; BBIABJIATH B3aUMOCBA3b XUMHYCCKHNX 3HAHUU
C NOHATUAMU U NTPEACTABIICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IPEAMCETOB

1.3

BrajieHre OCHOBHBIMH METO/IaMH HAayYHOTO NO3HAHHWS BENIECTB M XMMHUUYECKUX SIBJICHUH (HaOo-
JIeHHe, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE)

1.4

ChopMHUPOBaHHOCTh YMEHHWIl ONpEAENATh BAaJCHTHOCTh M CTENEHb OKUCIEHHS XMMHYECKHX dlie-
MEHTOB B COCAMHEHMSIX pa3JIMYHOIO COCTaBa, BHJ XHMHUYECKOM CBSI3UM (KOBaJEHTHas, HOHHAasi,
MeTaJuIndecKas, BOJOPOAHAsI) B COCOUHEHUSX, THUI KPUCTAJUIMYECKOH pEemETKH KOHKPETHOTrO Be-
1IecTBa (aATOMHasi, MOJICKYJsSIpHasl, HOHHAsI, MEeTaJIJIYecKast)

1.5

ChopMHPOBaHHOCTh YMEHUI OIPEAENIATh XapakTep Cpelibl B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
COEMHEHUI

1.6

CdopMHUPOBaHHOCTh YMEHUS KIaCCH(HULUHUPOBATE XUMUUECKUE PEAKLUH IO Pa3JIMYHbIM IPH3HAKAM
(4MCily M COCTaBy peardpyIOIMX BEIIECTB, TEIUIOBOMY 3((EKTy peakiy, U3MEHEHHIO CTelleHeH
OKHCJIEHHS 3JIEMEHTOB, OOPaTHMOCTH PEaKUUH, YYacTHIO KaTaJIM3aTopa)

1.7

CdopMHUPOBaHHOCTh YMEHHI COCTABJIATH YPaBHEHUS PEAKLUH pa3NuyYHbIX THIIOB, IOJHBIE U COKpa-
IEHHbIE ypaBHEHHS PEaKLii HOHHOTO OOMEHa, YIHUTbIBAsl YCIOBHS, IPU KOTOPBIX 3TH PEAKLMH YT
JI0 KOHIIA

1.8

CopMHUPOBaHHOCTh YMEHHH MPOBOAWTH PpEaKLHH, HONTBEPXKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIINE
B BOJHBIX PaCTBOpPAaX HEOPTaHUUECKHUX BEIECTB

1.9

ChopMHUPOBaHHOCTh YMEHUH pPacKpbIBaTh CYITHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUit
TIOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCca 3TUX peakuuii

1.10

CdopMUpPOBaHHOCTh YMEHHUI O0BSICHATS 3aBHCHMOCTD CKOPOCTH XUMHYECKON PEAaKIMHU OT Pa3InIHbIX
(daxTopoB

ChopMHUPOBaHHOCTh YMEHHI OOBSICHATH XapaKTep CMEIICHHsS XHMHYECKOro PaBHOBECHS B 3aBH-
CHMOCTH OT BHemTHero Bo3aericTeus (mpuniun Jle [Ilatense)

OO6m1ast ¥ HeopraHWIecKass XUMUs

CdopmupoBaHHOCTF YMEHHH pacKpbeiBaTh cMbICT lleproandeckoro 3akona J[.M. Menneneesa u ne-
MOHCTPHPOBATh €0 CHCTEMATH3UPYIONIYI0, O0BSICHUTENbHYIO U MPOTHOCTHYECKYIO (DYHKIMU

2.2

CdopMupoBaHHOCTE YMEHHH XapaKTepH30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHUX
anemeHToB 14 mepuomoB Ilepmommueckoit cuctempl xuMmuueckux snmemMeHToB [I.J1. Menneneesa,
WCTIONB3Yysl TOHATHS «S-, P-, d-DJEKTPOHHBIE OpOWTANM», «IHEPreTHUYECKHUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHYECKHX JJIEMEHTOB W WX COCIUHEHHUH IO MepruoaM H
rpynnam Ilepuonudeckoi cuctemMbl XuMuueckux 3aemeHToB .M. Menneneepa

2.3

CdopmMupoBaHHOCTF YMEHHH XapaKTepH30BaTh (OMICHIBATH) OOIINE XMMHUYECKHE CBOICTBAa He-
OPraHWYECKHX BEIECTB Pa3IMYHBIX KJIACCOB, MOATBEP)KAATH CYIIECTBOBAHNWE T'€HETHUECKOH CBSI3H
MEXIy HEOPTraHWYECKHMMH BEIIECTBAMHU C ITOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIINX XHMHUYECKHX
peakuui
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CdopMupoBaHHOCTF YMEHHH yCTaHABIWBATH IMPHHAIICKHOCTh HEOPTAaHMYECKHUX BEIISCTB IO WX
COCTaBYy K ONpeneréHHOMY Kiaccy (TpymIe) coeAnHEeHWH (TpocThle BEHIeCTBA — METAUIBl U
HEMETaJUIbl, OKCH/Ibl, OCHOBAHMS, KHCIOTHI, aM(OTEPHBIE THAPOKCHIpI, COJIN)

2.5

ChopMHPOBaHHOCTE YMEHHWH HCITIOIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIECHHS (OpMYI
BEIIECTB W YpaBHEHUH XWUMHYECKHMX peakluid, cucremarndeckyio HomeHknatypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHWS OTAENBHBIX HEOPTaHMYECKHX BEIIECTB (YrapHbBIM ra3, YIJIEKHCIBIH ras,
aMMHaK, raméHasi H3BeCTh, HeralmeéHas H3BeCTh, NUTHEBAS COJIA, TUPHUT U APYyIHUe)

2.6

CchopMHpOBaHHOCTE YMEHHH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOp-
TFaHUYECKHX BEIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKAATH CYHIECTBOBAHME T'€HETHUYECKOW CBS3U




MEXy HEOpPraHMYEeCKHMMH BEUIECTBAMHU C TIOMOIIBIO YpPaBHEHHUH COOTBETCTBYIOUIUX XHUMHUYECKUX
peakuui

2.7

ChopMHUPOBaHHOCTh YMEHHIA MTAHUPOBATH M BBIMONHATH XUMHUYECKUI IKCIIEPUMEHT (Pa3IOkKEHHE
MEPOKCHIa BOIOPOJA B MPHCYTCTBUU KaTaau3aTopa, OMpeJelieHHe CpPeibl PACTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAILHOI'O HHIUKATOPA, BIHSHHUE PA3IUnYHBIX (HAKTOPOB HA CKOPOCTh XUMHUECKOM
PeaKIuy, peakiud HOHHOrO OOMEHa, KaueCTBEHHBIE PEeaKIMM Ha Cyib(daT-, KapOboHAT- U XJIOPHI-
AQHMOHBI, HAa KATHOH aMMOHHUS, pEIlIeHHE SKCIEPUMEHTANbHBIX 3a1ad Mo TemMam «MeTalasy U
«HeMeTasibsl») B COOTBETCTBHH C MPABUIAMHU TEXHUKU OE30MACHOCTH MPH OOPAIIEHUH C BEIIECTBAMHU
U J1abopaTOpHBIM 000PYIOBAHUEM; MPEICTABIISITh PE3YIBTATHI XUMHUUECKOr0 dKCIIEpUMEHTa B (hopme
3aMUCH YPaBHEHUN COOTBETCTBYIOIIUX peakIMii W (OPMYIMPOBATh BHIBOABI HAa OCHOBE 3THX
pe3yIbTATOB

2.8

ChopMupoBaHHOCT, YMEHHUIH COOMIOAATH IpaBHJIa ITOJB30BAHMS XHMHIUYCSCKOH TOCYIHod W Jabo-
paTOpHBIM O0OpPYIOBaHMEM, a TaKXKe MpaBIia OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKITUSMH T10 BBITIOIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB
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ChopMUpOBaHHOCT, yMEHHUI XapaKTEPU30BaTh XHMHUYECKHAE TMPOIECCHI, JIGKAINEe B OCHOBE
TPOMBIIIJICHHOTO TIONYYEeHUS CEPHOM KHCIIOTHI, aMMHUaKa, a TaKke CPOPMHUPOBAHHOCTH MPEIACTaB-
JIeHUH 00 OOIMX HAYYHBIX MPUHIMIAX U KOJIOTMYCCKHUX MPOoOJIeMaxX XHMHUIESCKOTO MMPOU3BOJICTRA

XuMus U )KU3Hb. Pacuérel

3.1

ChopMHPOBaHHOCTH TPEJCTABICHUH O XUMHUYECKOI COCTaBIISIIONIEH €CTEeCTBEHHOHAYYHOH KapTHHBI
MHUpa, POJIM XUMHU B TIO3HAHWM SIBJICHWH MPUPOIBI, B (POPMUPOBAHMM MBIIUICHUS U KYJIBTYPHI
JIMYHOCTH, e€ (PYHKIMOHAIBLHOW ITPaMOTHOCTH, HEOOXOJIMMOM ISl peleHHs MPAaKTHYECKUX 3a7ad u
9KOJIOTMYECKH 00O0CHOBAHHOI'O OTHOLICHUS K CBOEMY 37I0POBbBIO U IPUPOJIHON cpesie

3.2

ChopMHUPOBaHHOCTh YMEHNH KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYI0 HH()OPMALIUIO, MOTY4aeMyto
U3 pa3HbIX HCTOUYHHUKOB (CpPEACTBA MACCOBOI KOMMYHHKAIIWH, ceTh IHTEpHET U ipyrue)
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ChopMHPOBaHHOCTh yMEHHH COONIOJATh TMpaBHiIa SKOJIOTHYECKH LEIeco00pa3HOro MOBEACHHS
B OBITY M TPY/IOBO# JEATEIHHOCTH B IIENISIX COXPAHEHHUS! CBOETO 3/I0POBbSI U OKPYXKAIOLIEH MPUPOTHOM
cpebl
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Oco3HaBaTh OMAaCHOCTb BO3/I€IICTBHSI HA )KHUBbIE OPraHU3MBI ONPECIEHHBIX BEIIECTB, IOHUMAas CMbICI
nokasatens [1/IK, moscHATh Ha mpuMepax CrocoObl YMEHBLIEHHS U NMPEAOTBPAICHUS UX BPEAHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa

3.5

CopMHUPOBaHHOCTh YMEHHI MIPOBOANTH BBIYUCICHUS C UCIOIB30BAHUEM MOHATHSA «MaccoBasi AOJLI
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIGHHH Ia30B MPU XUMHYECKUX PEaKIMAX, MACChHl BEIECTBA
w1 o0béMa Tra3oB II0 H3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIM O00BbEMY OIHOrO U3
Y4acTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOTO d(deKTa peakuuy Ha OCHOBE 3aKOHOB COXPAHEHHS
Macchl BEIIECTB, IPEBPALICHHS U COXpaHEHHs SJHEPTHU

IMPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUA

10 KJIACC
IIpoBepsieMblii 31eMeHT cofep:KaHNs
Kox
1 TeopeTnueckre OCHOBbI OPraHU4eCKOM XUMUHU

1.1

IIpeamer opranmueckoil Xumun: €€ BO3HHKHOBEHHE, PA3BUTHE W 3HAYEHHWE B IONYYCHHM HOBBIX BEIECTB U
MaTtepuanoB. Teopus CTpoeHHs opraHndeckux coequHeHnit A.M. BytinepoBa, €€ OCHOBHBIE TIOIOKEHHUS

1.2

CrpyKkTypHBEIE (HOPMYITBI OpraHWYECKHX BeIlecTB. ['omornorus, m3oMepus. XuUMUUecKas CBA3b B OPraHUYECKUX
COEJIMHEHUSX — OJJMHAPHBIE U KpaTHbIe cBs3u. [Ipencrapienue o Ki1acCH(pHUKAIMI OPraHNYEeCKUX BEIIECTB

1.3

HomeHknaTypa OpraHMYeCKMX COEIMHEHHM (CHCTEeMaTH4yecKas) ¥ TPUBHAIbHBIC HAa3BaHUS BaKHEHIINX
MIPEACTaBUTENIEH KJIACCOB OPraHMYECKUX BEIECTB

2

YrneBoaopoasl

2.1

ANKaHBI: COCTaB M CTPOCHHE, FOMOJIOTHUECKHH psia. MeTaH M 3TaH — IMPOCTEHINNE MPEACTaBUTENIN AJIKAHOB:
¢usHuecKre N XMMUYECKHE CBOMCTBA (PEaKIMy 3aMEIICHNST ¥ TOPECHUs), HAXOXK/ACHUE B MPUPOJIE, TTONyIEHHE U
MIPUMCHEHHE

2.2

AJKEHBI: COCTaB U CTPOSHNE, TOMOIOTHIECKUH Psifl. DTHIICH U IPOMMIIEH — MPOCTEHINIE MPEICTaBUTENN aKEHOB:
¢usmuecKkre W XMMUYECKHE CBOMCTBA (Peaknny TMAPHPOBAHMSA, TaJIOTCHUPOBAHMS, TMAPATAINH, OKHCICHHUS U
TIONMMEPH3aNnH), TIOTyIEeHUE U IPUMEHEHHE

2.3

Anxanuensl: Oyramues-1,3 u mermwiOyraameH-1,3: cTpoeHHe, Ba)KHEWIHE XUMHUYECKHE CBOWCTBa (peaKIus
nonuMepu3anun). [TonydeHre CHHTETHYECKOTO KaydyKa M Pe3HHBI

2.4

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJOTHUECKHH psiA. AIETHIEH — NMPOCTEHIINI TIpeCTaBUTENb
QJIKMHOB: COCTaB, CTPOEHHUE, (PU3UUECKNE W XMMHUECKHE CBOWCTBA (Peakuuy 'MAPUPOBAHMS, TAJIOTCHUPOBAHMS,
THJpaTALNN, TOPEHHS), TOTyIYEeHHE ¥ MPUMEHEHHE
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ApeHLI. benzom: COCTaB, CTPOCHUC, (1)I/I3I/I‘ICCKI/I€ U XUMHYECKHE CBOMCTBa (peaKIII/II/I TaJIOTCHUPOBAHUA U
HI/ITpOBaHI/ISI), NOJMYYCHUC W TIPUMCHCHUC. TOJ'IYOJ'IZ CcOoCTaB, CTPOCHMHC, (1)I/I3I/I‘ICCKI/IC H XAMHYCCKHE CBOMCTBA
(peaKL[I/II/I TaJIOrCHUPOBAHUA U HPITpOBaHI/IFI), NOJTYYCHUC WU TPHUMCHCHHC. ToxcuaHOCTH apCHOB. I'enernyeckas
CBA3b MCKAY YITICBOAOPOAAMU, MMPUHAJICIKAIIMMU K Pa3JIMYHbIM KJIaCcCaM




2.6

[IpuponHble HWCTOYHWKM yriieBoAoponoB. [IpupoxHblii ra3 w momyrHble HedTsHble Ta3bl. Hedte u eé
nporcxoxaeHne. CriocoObl mepepadoTKH He(TH: TIEPEroHKa, KPeKUHT (TEPMUIECKHH, KaTATMTHIECKHH ), TMPOJIH3.
[IponykTsl mepepaboTkn HePTH, UX TPUMEHEHHE B IIPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MpOIyKTHI
ero nepepadoTKH

Kncnoponcollepxcanme OPraHn4CeCKUC COCAMHCHUA

3.1

Hpe;[enLHHe OJHOATOMHBIC CIIMPTHI. MeTtaHon M 3TaHOIN: CTpOCHHUE, (1)H3H‘ICCKI/I6 1 XMMHYECKHE CBOMCTBa
(peaKHI/II/I C aKTUBHBIMHU MCTaJJIaMH, TaJIOr€HOBOJOPOJaMHU, ropeHHe), MpUMEHCHUE. BOZ[OpOZ[HLIe CBA3U MCKIY
MOJICKYJIaMU CIIUPTOB. HeﬁCTBHe MCTaHOJIa XU 3TaHOJIa Ha OpraHu3M YEJIOBCKA. MmuoroatoMHbIe CIIUPTHI. OTH-
JICHIJIMKOJIb W TJIMLCPHUH: CTPOCHHUC, (1)I/I3I/I‘IGCKI/IC U XUMHYECKHE CBOMCTBA (B3aHMO,Z[eﬁCTBPIe CO HIICIIOYHBIMH
MCTaJlllaMH, Ka4€CTBCHHAs pCaKlusA Ha MHOI'OAaTOMHBIC CHI/IpTLI). HeﬁCTBHe Ha OpraHru3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie
TJIMIEPUHA U OTUJICHIJIMKOJIA

3.2

@deHo: cTpoeHNE MOJIEKYIIBL, (hH3HYECKHE U XUMHYecKHe cBoiicTBa. TokcmyHOCTh (eHona. [lpumeHenue dpenomna
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AJ'IBZ[GFI/IZ[H U KCTOHHI. (DOpMaJ'H)Z[eI‘I/II[, alCTAJILACTHU/ CTPOCHUC, (1)I/I3I/I‘-IeCKI/Ie 1 XHMHYECKHE CBOMCTBA (peaKHI/II/I
OKHCJICHUS U BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), MOJTYYCHUEC U IPUMCHCHHUE
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OZ[HOOCHOBHLIC npeacibHbIC Kap6OHOBI>Ie KUCJIOTBI. MypaBLI/IHaH 1 YKCYCHas KUCJIOTBI: CTPOCHUE, (1)I/I3I/IHGCKI/IC u
XHMUYECKHE CBOMCTBA (CBOﬁCTBa, 06]].[1/16 JJId KJlacca KHUCJIOT, pEaKuus 3Tepn(bnkaunn), MOJIY4C€HUE U
MpUMECHECHUE. CTeapI/IHOBaH " OJICMHOBAsA KUCJIOTBI KaK NPEACTABUTEIIN BBICHINX Kap6OHOBI)IX KUCa0T. Mblla Kak
COJIM BbICHINX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CroxHble 23pUpPBI KaK POM3BOAHBIE KAPOOHOBBIX KUCIIOT. [ Maponn3 cinoxxHbIX 3¢upoB. Kupbl. ['uaponns xupos.
[TpumMeHeHue >xupoB. buonornyeckas poJsib KHUPOB

3.6

VYraeBonpl: cocTaB, KiacCU(UKaIMs YriaeBogoB (MOHO-, OH- M moiucaxapuisl). [Toko3a — mpocTenimii
MOHOCaxapu: OCOOCHHOCTH CTPOSHHS MOJEKYJbl, (U3MUYECKHe M XUMHYECKUE CBOWCTBA (B3aUMOJEHCTBHE C
ruapokcugoM Memu(Il), okucieHre aMMHAa4YHBIM pacTBOpOM okcuuma cepebpa(l), BoccTaHOBIECHHE, OpOXKEHUE
TJIIOKO3bI), HAXOXKJEHHE B MPUpPOJE, NPUMEHEeHue, Ouonorndeckas poib. dorocuntes. PpykTo3a Kak H3OMep
TTI0K03B1. Kpaxmai u nernironos3a Kak NpupoHbie noauMepsl. CTpoeHne Kpaxmaa | HesuTioso3sl. duzndeckue u
XHUMHMYECKHE CBOMCTBA KpaxMasa (THAPOJIN3, KaueCTBEHHAsI PEaKIMs C HOJIOM)

A3oTconepikaniye opraHMyeckie COeIMHEHUs

4.1

AMMHOKHCIIOTBI Kak amoTepHble oOpraHudyeckue coenuHeHHs. @Ousmyeckne u XHMHYECKHE CBOMCTBa
aMHHOKHUCIIOT (Ha IMpuMepe INMIKHa). bronorndeckoe 3HaueHne aMUHOKUCIIOT. TlenTuapl

4.2

Benkn Kak TPUPOMHBIC BBHICOKOMOJICKYIISIPHBIC COCAWHEHHUs. [lepBUYHAS, BTOPHYHAS W TPETHUYHAS CTPYKTypa
0enkoB. XMMHYECKUE CBOMCTBA OEITKOB: THIPOJIN3, ACHATYpAlWs], KAYECTBEHHbIC PEaKIMy Ha OeNKu

BbIcOKOMOIEKYIISIpHBIE COEANHEHUS

5.1

OCHOBHBIE TOHATHUS XUMHHU BBICOKOMOJIEKYISAPHBIX COEAMHEHUIl: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEMEHb MOMUMEPU3ALNY, CPEIHAS MONeKyisapHas macca. OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYIISPHBIX
COEIMHEHUH — MOIMMEPH3aLysl U TOMUKOH ICHC Al

5.2

OKcrnepUMeHTaIbHbIE METObI H3YUEHHUS BELIECTB U UX IIPEBPAILCHNI: 03HAKOMIIEHHE ¢ 00pa3liaMy IPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KaydykoB. [lonydeHne CHHTETHYECKOro KaydyKa U pe3UHBI

11 KJIACC

Kon

IIpoBepsieMblii Y1eMeHT CoIePKAHUS

1

TCOpCTI/I‘leCKI/Ie OCHOBBI XUMHH

1.1

XUMHUYECKU 3JeMeHT. AToM. fapo aToma, HM30TOmBI. DIEKTPOHHAS OO0ONOYKAa. DHEPTEeTHYECKHe YPOBHH,
MOIypOBHU. ATOMHBIE OpOHTaINy, §-, p-, d-37eMeHThl. OCOOEHHOCTH paclpeAeNeHIs AIEKTPOHOB M0 OPOUTAIAM B
aToMax 3JEMEHTOB IIEPBBIX YETHIPEX NEepPUOTOB. DIIEKTPOHHAsI KOH(OUTYpaIHs aTOMOB

1.2

[lepuommaeckuit 3axkoH u Ilepmomgmyeckas cucrema xuMmudeckux diemeHToB J[.M. MenneneeBa. CBs3b
NEpUOANUYECKOro 3akoHa U Ilepuonuueckoii cucteMpl XuMudeckux 3nemeHToB [[.1. MenaeneeBa ¢ COBpeMEHHOM
TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHX JIEMEHTOB W 00pa3yeMBIX MU
MIPOCTHIX U CJIOKHBIX BEMIECTB I10 TPYIIIAM U MepHoaM. 3HauCHHE NePHOANIECKOr0 3aKOHA B PA3BUTHH HAYKH

1.3

Crpoenue BelecTBa. XUMHUUECKasi CBSI3b. BHIBI XUMHUYECKOW CBs3M (KOBAJICHTHASI HETONSPHAS M MOJISIPHAs,
MOHHAsI, MeTaJuTnuecKas ). IOHbI: KATHOHBI M aHUOHBI. MeXaHH3Mbl 00pa30BaHKs KOBAJICHTHO XUMHIECKOW CBA3M
(oOMeHHBIT 1 TOHOPHO-AKIEeNITOPHEIH). BomopoaHas cBs3b

1.4

BanentHocTh. DneKkTpooTpHIaTeNnbHOCTh. CTETICHb OKHCICHHS

1.5

BemectBa MONEKYIAPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH TTOCTOSTHCTBA COCTAaBa BEIECTBA. HIIBI
KPHCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOICTBA BEUIECTB OT THIA KPHCTAJUIMUECKO pemérku. Ilonstre o
JUCIIEPCHBIX CUCTEMAaX. MICTHHHBIE U KOIIIOWAHBIE pacTBOPBl. MaccoBasi 107151 BEIECTBA B PACTBOPE

1.6

Knaccmbm(amm HCOPraHN4YCCKUX COCZ[HHGHHﬁ. HOMGHKJ'IaTypa HCOPraHNYCCKHX BCHICCTB

1.7

Xumndeckast peakius. Kiraccnpukanust XUMUYECKHX PeakIiii B HEOPraHNIECKOH M OPraHNIeCcKOW XUMHH. 3aKOH
COXPAHECHHMS MACChI BEIIECTB, 32KOH COXPAHEHHSI M MPEBPALICHIS YHEPT UM IPH XUMHUYECKHUX PEAKIHAX

1.8

CKOpOCTL peaKknmu, e€ 3aBUCUMOCTD OT PA3JINYHBIX (1)aKTOpOB

1.9

OOpaTtuMble peakui. XUMA9IecKoe paBHOBecHe. DaKTOPHI, BIUAIOMIKAE Ha COCTOSTHHE XUMUYECKOTO PAaBHOBECHSL.
Ipunnun Jle HlaTenbe




1.10 SHCKTI)OJ'II/ITI/I"IGCKHSI Jucconuanus. CuibHEIE U cla0bIe OJICKTPOJIUTEIL. Cpe/:[a BOJIHBIX PACTBOPOB BCUICCTB: KUCJIas,
HeﬁTpaJ'[LHaSI, ICJIOYHasAd. PeaKIII/II/I HOHHOr0 0OMeHa

1.11 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIITU
2 Heoprannueckas xumust
2.1 Hewmeramnel. [Tonoxenue HemeramioB B [lepuonnyeckoil cucreme xumudeckux anementoB J.M. Menneneera u

OCOOEHHOCTH CTpOeHHs aToMoB. DU3MYECKHEe CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAJIOB (Ha MpUMepe
KHCJIOPOJa, Cephl, hocdopa u yrieponaa)

22 XUMHUYECKUE CBOWCTBA BaYKHEHIIINMX HEMETAJIOB (TalOreHOB, Cephbl, a30Ta, Gochopa, yrieposa u KpeMHHSI) U UX
COeMHEHMH (OKCHIIOB, KHCIOPOJCOAEPKAIIUX KHCIOT, BOAOPOIHBIX coequHeHni). [IpuMmeHeHne BakHEHIIMX
HEMETAJJIOB U UX COEIMHEHUH

2.3 Mertamnsl. Ilonoxenue MetamnoB B Ilepuonmueckoil cucteMe xumuueckux snemeHToB J[.J. Mengaeneesa.
Oco0eHHOCTH CTPOEHHUS IIEKTPOHHBIX 000/I04eK aTOMOB MeTauioB. OOmue ¢u3udeckue CBOWCTBAa METaUIOB.
CruiaBbl METaJUIOB. DJIEKTPOXUMHUUECKHHN Psiji HAITPSHKEHUH METaJIOB

2.4 XUMUUECKUEC CBOWCTBA BAXKHECHIIMX METAJUIOB (HATPHUH, Kalui, KaJblWH, MarHWHA, aJIOMHHUHN, ITUHK, XPOM,
JKene30, Meb) M uX coeauHeHuid. OOIMe CrocoObl MONYYeHUs MeTauioB. [IpuMeHeHHe MeTaJlioB B OBITY U
TEXHUKE

2.5 I'eneTnueckas cBsI3b HCOPTraHNMYCCKUX BCHICCTB, MPUHAJIC)KAIINX K PA3JIMYHBIM KJIacCaM

3 XUMUS U )KU3Hb

3.1 Pomne xuMuu B obecrieueHuH BKOHOFHQECKOfI, BHGpFeTquCKOﬁ n HI/IHIGBOﬁ 6630HaCHOCTI/I, Pa3BUTUU MCIUIHHBI.
IlonsTue o HAaY4YHBIX METOJaX NMO3HAHHWS BEIIECTB 1 XUMHNUYCCKHUX peaKHHﬁ

3.2 [pencraienus 00 OOMIMX HAYYHBIX MPHHIMIAX TPOMBIIUIEHHOTO MOMXYYSHHsI BaXKHEHIIUX BemecTB. YenoBek B
MHUpPE BEILECTB U MATEPUAIOB: BayKHEHILINE CTPOUTEIbHBIE MATEPUAJIbL, KOHCTPYKLMOHHBIE MaTepUalbl, KPacKHy,
CTEKIIO, KepaMHKa, MaTepUabl JUTSL IEKTPOHMKH, HaHOMaTepHaJlbl, OpraHUYECKue
Y MUHEpaJIbHbIE Y100peHHsI

33 XUMHSI M 3/I0pPOBbE 4EJIOBEKA: TpaBHJIa KCIOJIB30BaHUS JIEKAPCTBEHHBIX IPENaparoB, MpaBuia 0e30MacHOro
UCII0JIb30BaHMs TIPerapaToB ObITOBOH XUMHH B ITOBCETHEBHON JKU3HH

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Xumus, 10 xnmacc/ I'abpuensa O.C., Octpoymos U.I'., CnaakoB C.A. AKIITMOHEpPHOE 00IIECTBO
«M3narenbctBO «lIpocBemenue»
* Xumus, 11 kiacce/ I'abpuensu O.C., OctpoymoB WN.I'., Ciiankos C.A. AKiinoHepHOE 00IIeCTBO
«M3narenbctBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. M.A.Ps6oB, E.FO.Hesckas, P.B.JIuako Tectsl 1o xumuu. M.: «Dx3amen» 2019;

2. O.C.I'abpuensn, .I'. OctpoymoB, «Xumus 10 knacc. HacronpHas kaura yuutens» M.: [Ipoda, 2017;
3.0.C.T'abpuensn, I1.H. bepé3zkun «KoHTponbHbIe U TpoBepouHbie paboThl o xumun 10 kiacc. bazoBsiii
ypoBeHb », M.: JIpoda, 2016;

4. A M. Papeuxuii, B.I1.'opmxkosa, JI.H.Kpyrnukosa «/lugaktuyeckuit matepuain no xumuu. 10 — 11.
[Toco6ue mns yaurens», M.:Ilpocsemenue, 2018;

5.0.C.I'abpuensH «KoHTponbHbIe U TpoBepoyHbIe paboTs! o xumuu 10 knace» M.: [lpoda, 2016;

6. M.IO. I'opkoBenko. IToypounsie pazpabotku o xumuu K yue6Huky O.C. I'abpuensna, A.C. I'yzes,
I'.E. Pyasutuca. 10 kmacc. M.: Baxo 2014;

7.M.A.Ps6oB, E.FO.Hesckas, P.B.JIunko Tectsl mo xumuun. M.: «Dx3amen» 2016;

8. O.C.I'abpuensn,l'.I".JIpicoBa, A.I'.BBenenckas. «Xumus 11 kmacc. HactonpHas kaura yautens» M.:
Hpoda, 2017; 9. O.C.I'abpuensn, I1.H. bepézkun «KoHTposibHBIE M TPOBEPOUHBIE pabOTHI 10 XUMHUH 11
knacc. ba3osiii yposens », M.: [Ipoda, 2016;

10. A\M. Paneuxuii, B.I1.I'opmxosa, JI. H. Kpyrinukosa «/lunakrnueckuii Mmatepuan no xumuu. 10 —11.
[Tocobue nns yuutens», M.:IIpocsemienne, 2016;

11. O.C.I'abpuensn, I1.H. bepézkun «KoHTposibHbIE U TPpOBEpOUHbIe paboThl 1o xuMuu 11 kitace» M.:
Hpoda, 2016;

12. H.IL. Tpoery6oga. [Toypounsie pazpabotku no xumun. 11 xmacc.M.:Bako 2017.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. ChemNet: mopran ¢pyHIaMEHTATHHOTO XUMHYECKOTO oOpa3oBanus Poccuu. Xumuueckas
nHpOpMaAMOHHAA ceTh https://www.chem.msu.ru/

Xummaeckuit mopran ChemPort.Ru https://www.chemport.ru/

Caiit moaroroBku k EI'D Crenenuna u Jamyk https://stepenin.ru/

Wudoypox https://infourok.ru/

Poccuiickas anexkrponHas mkosa https://resh.edu.ru
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