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MNOSICHUTEJIBHAS 3AITNCKA

[Iporpamma o XMMHM Ha YpOBHE CpEIHEro oO0Imero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanmu B Poccuiickoii deneparmmy,
TpeOOBaHUH K pe3ylbTaTaM OCBOEHUS (herepaibHON 00pa3oBaTeIbHOM MPOrpaMMbl CPEJHErO OOIIero
obpazoBanus (DOOII COO), mpeacrabieHHbIx B DenepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom KoHuenmuum mnpenomaBaHusi ydeOHOro mpeaMera «XUMHUS» B
oOpa3zoBaTenbHBIX  opraHu3auusx  Poccuiickoit ~ degepaumu,  peaau3yloOUMX  OCHOBHBIE
oOpa3oBaTeNnbHbIE IMPOrpaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTHs BOCIUTAHHUS B
Poccuiickoit ®@enepanun Ha nepuoj 1o 2025 rona» (Pacnopsixenue IlpaButensctBa P® ot 29.05.
2015 Ne 996 - p.).

OCHOBY IIOIXOJI0B K pa3pabOTKe IpOrpaMMbl 10 XMMHUH, K OIpPEIEICHHUIO O0LIe crparerun
00y4eHHs, BOCIUTAHUSA U PA3BUTUS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO MpeaMeTa «XUMHsD IS
10-11 kmaccoB Ha 0a30BOM YpOBHE cocTaBWiIM KoHuentyaiabHble nonoxkenus OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH I1IeJIel, COJEp)KaHMs, pPe3yIbTaTOB OOydeHHUs W TpeOOBaHHMI K YPOBHIO
HOATrOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHue, MOJy4yaeMoe BBITYCKHUKaMU 0011e00pa30BaTeIbHOM OpraHu3aluy,
ABIISICTCS HEOThEMJIEMOM 4YacTblo MX 00pa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIUAIOLIMM 3STaroM
peanu3alii Ha COOTBETCTBYIOLIEM €My O0a30BOM YpPOBHE KIIOUYEBBIX IEHHOCTEH, MPUCYIINX
LEJIOCTHOH CHCTEME XHUMHUYECKOro 00pa30oBaHHsA. OTH LIEHHOCTH KAacaloTCsl TO3HAHHS 3aKOHOB
npUpoabl, (HOPMUPOBAHUS MHPOBO33PEHMsS] M OOLIEH KyJIbTyphbl YEIOBEKa, a TAKKE SKOIOIMYECKH
00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBI0 M NPHUPOIHON cpexe. Peammsyercss Xumuueckoe
oOpa3oBaHHe OOYyYaIOLIUXCSd HAa YpPOBHE CpPEIHEro ooOImero oOpa3oBaHUs CPEACTBAMH Y4YEOHOTO
npeaMera «XUMHUA», COAEpKAHUE M MOCTPOEHHUE KOTOPOro OINpENesIeHbl B MPOrpaMMe IO XUMHUH C
yu€ToM crnenn(uKd HAyKH XUMHH, € 3HAUeHHUS B NO3HAHUHM TPUPOABI U B MaTEPUAIBHOW >KU3HU
obmiecTBa, a TaKke C Y4éToM OOMMX Ieled M TPUHIUIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeHeTo o01ero oopazoBanus B Poccuiickoit denepanun.

XUMHUS KaK DJIEMEHT CHUCTEMbI E€CTECTBEHHBIX HAayK HIpaer ocoOyi poJib B COBPEMEHHOM
UBWIM3ALMU, B CO3JJaHMM HOBOM 0a3bl MarepuajabHOH KyabTypbl. OHa BHOCHUT CBOW BKJIax B
(opMHpOBaHUE PALMOHAILHOIO HAyYHOI'O MBIIUIEHUS, B CO3JAaHUE LEJIOCTHOI'O IPEJCTaBIEHUs 00
OKpY>KaloIIeM MHpe Kak 0 €IMHCTBE MPUPOIBI M YeJIOBEKa, KOTOpoe (POPMHUPYETCsl B XUMHUH Ha OCHOBE
IIOHUMAaHHS BEIIECTBEHHOIO COCTaBa OKPYKAIOLIETO MHpA, OCO3HAHUS B3aWMOCBS3U MEXAY
CTPOEHHUEM BELIECTB, MX CBOMCTBAMU U BO3MOXKHBIMH 00J1aCTAMHU IPUMEHEHUS.

TecHO B3aMMOJECHCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XMMMS CTajla HEOThEMJIEMOH
YaCThbI0 MHUPOBOM KyJBTYpbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIIHOTO TPYAa M KHU3HM KaXIOro 4djeHa
obmectBa. CoBpeMeHHass XHMMHUSI KaKk HayKa CO3WIATeNbHas, KaK HayKa BBICOKUX TEXHOJOTHH
HalpaBjieHa Ha pelIeHUe TNI00ATBbHBIX MPOOJIEM YCTOMYMBOI'O Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUIIEBOM, SKOJIOTNYECKOI 0€30MaCHOCTH U OXPAHBI 310POBbSL.

B coorBercTBMM ¢ OOmMMMH LEIIMH W TPUHIUIAMH CpEeIHEro oOmiero oOpa3oBaHUs
conepkanue npeamera «Xumusp» (10-11 kiaccel, 0a30BbIii YpOBEHb H3Y4EHHsI) OPHUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATrOTOBKY OOy4YalOUIMXCsl, HEOOXOAMMYI0 MM JUis
BHIPAOOTKH MHPOBO33PEHUYECKHX OPHEHTHUPOB, YCIENTHOrO0 BKIIOUEHHS B JKH3Hb COIMYMa,
IIPOOJKEHUSI 00pa30BaHMs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETTOCPEJICTBEHHO C XUMUEH.

CocraisomuMu npeaMeTa «XUMHsD» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» U
«OO0mas 1 HeopraHuveckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJNEPKAHHUS KOTODPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI IO HEOPIaHWYECKOW XMMHUU (C BKIIOYEHUEM 3HAHUN U3



o0mIeil XMMUU) U OpraHuYecKor XuMuu. PopMHUpOBaHUE AAHHON CUCTEMBI 3HAHWUU MPU U3Y4YEHUU
npeaMeTa 00ecredrBaeT BO3MOXKHOCTh PAcCMOTPEHMsI BCErO0 MHOrooOpasus BEIIECTB Ha OCHOBE
O0IIMX OHATHUN, 3aKOHOB U TEOPUN XMUMHUH.

Crpykrypa conepkanuss KypcoB — «Opranmdeckass xumusi» u «OOIIas U HeopraHHYecKas
XUMUS» copMHpoBaHAa B MporpamMme MO XUMHUHU Ha OCHOBE CHUCTEMHOIO IMOAXOAAa K H3YYCHHIO
yueOHOro Marepuaja W OOyCIOBJICHA HWCTOPUYECCKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWH Ha
ONpeNenEHHBIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYeCKOM XHWMHUM BEIECTBA
paccMaTpuBalOTCA Ha YPOBHE KJIACCUYECKOM TEOPHHM CTPOCHHUS OPraHMYEeCKUX COCAMHEHUM, a Takke
Ha YPOBHE CTEPCOXMMHUYECKHX M SJIEKTPOHHBIX MPEIACTABICHUN O CTpoeHUU BemlecTB. CBeneHus oo
M3Yy4aeMbIX B Kypce BEIIeCTBaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJIOB /IO CIOKHBIX OMOIOTHYECKU
aKTUBHBIX coelMHeHuH. B Kkypce opranmyeckoil XMMUU MONYy4arOT pa3BUTHE C(HOPMUPOBAHHBIC Ha
YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHMs MEPBOHAYAIBHBIC TPEIACTABICHUS O XUMHUYCCKOW CBSI3H,
KJIaCCU(MKAIIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBHCUMOCTU CBOMCTB BEIIECTB OT WX CTPOCHHS, O
XUMHYECKON peaKkilnu.

I[Ton HOBBEIM yriaoMm 3peHHS B mpeaMmere «XuMusS» 0a30BOrO YpPOBHS paccMaTpUBACTCS
U3YYEHHBII Ha ypOBHE OCHOBHOrO 0OmIero oOpa3oBaHHUsS TEOPETUYECKUH Marepuan u
(dakToMOrnyecKue CBEICHHUS O BEIIeCTBaX M XMMHUYECKOW peakuuu. Tak, B YacCTHOCTH, B Kypce
«O0mass ¥ HeopraHwyeckas XUMHUs» OOYUYAIONUMCS MPEIOCTABIISIETCS BO3MOXXHOCTH OCO3HATh
3HaUEHUE TEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUECKUX M METOJOIOTHYECKHX TO3MUIUH, TIy0ke
MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKIIMHA ATOr0 3aKoHa — OT 000O0mIaromieil 10 oOBSCHSIONEH 1
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHUM O BaXHEHIIMX BEILECTBaX, MX COCTaBE, CTPOCHUHU, CBOWCTBAX M
IPUMEHEHUH, a TAaKK€ O XMMHUYECKHX PEaKLUSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MpPOTEKaHUs
nornoiHsiercss B Kypcax 10 u 11 ximaccoB ajaemMeHTaMu cofiepKaHus, UMEIOIUMHU KYJIBTYPOJIOTUUECKHUI
U TPUKIAAHON XapakTep. DTH 3HAHMS CIOCOOCTBYIOT NMOHHMMAHHUIO B3aMMOCBS3H XHUMHH C APYTUMHU
HAayKaMH, PACKPBIBAIOT €€ poib B TIO3HABATETLHONW W TIPAKTHYECKOW JEATEIHHOCTH YEIOBEKa,
CIOCOOCTBYIOT BOCITUTAHUIO YBaXCHHSI K TPOIECCY TBOPYECTBA B 00JACTH TEOPHH U MPAKTUICCKHX
MPUIOKEHUH XUMUU, MOMOTalOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HaYUMBIX MPOOJIEMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATh MHPOPMAIUIO U IPUMEHSTh
e€ JuIsl  TIOMOJHEHUS  3HAHWM, PpEUICHUS  HUHTEIUICKTYAJIbHBIX W AKCHEPUMEHTAIbHBIX
HCCIIeZIOBAaTEIbCKUX 3a7au.B 1enoM conepkanue ydeOHOro mpenMera «XHUMHsD JaHHOTO YPOBHS
M3YYEHHUs OpPUEHTUPOBAHO Ha (HOpPMUPOBAHHE Yy OOYHAIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI IS
MOHUMaHUs (UIOCOPCKUX HJIEH, TaKMX KaK: MaTepUallbHOE €IWHCTBO HEOPTaHHYECKOro |
OPraHUYECKOT0 MHPa, 00yCIOBIEHHOCTb CBOICTB BEIIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh
MPUPOIHBIX SBJICHUN MYTEM SKCIEPUMEHTA W PEIICHHUS MPOTHBOPEUHUN MEXIy HOBBIMHU (haKTaMH U
TEOPETUYECKUMHU TIPEANOCHUIKAME, OCO3HAHUE POJIU XUMHUHU B PEUICHUH YKOJOTHYECKUX Mpodiem, a
TaKKe TpobdiieM cOepeKeHUs] DHEPTeTUYECKUX PECYPCOB, CBIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUU U
MaTepHUaoB.

B murane pemieHusi 3a7ad BOCIUTAHUS, PA3BUTHS U COIHAIM3ANMHA OOYYArOIIMXCS TMPHHSITHIE
OporpaMMoil MO XHUMHUU TIOAXOAbI K OIpENENCHUI0 CONAEpKaHUs W TOCTPOSHUS TMpeaMera
npeaycMaTpuBatoT (OPMUPOBAHNE YHUBEPCATBHBIX YU€OHBIX TEUCTBUM, MMEIOMNX 0a30BOE 3HAUEHUE
JUIS  Pa3MYHBIX BHUJOB JCATEIBHOCTH: pEHICHUs TpoOjeM, IOWCKa, aHaiau3a W 00paboTKu
uH(pOpMaIMU, HEOOXOMUMBIX HJsi MPUOOPETEHHS OMbITa MPAKTUYECKOW M HCCIeN0BATEeNbCKON
JIESITETHHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUU XMUMUH.



B mpakTtuke npemnojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, TaK U Ha
YpOBHE CpeAHEro ooiiero oopa3zoBaHus, MPU ONPEACIICHUU COAEepPKATEIbHOM XapaKTepUCTHKHU Lenen
U3Y4EHUs [peiMeTa HalpaBJIE€HUEM IEPBOCTENIEHHON 3HAYMMOCTH TPAJUIIMOHHO IPU3HAETCS
¢opMHUpOBaHHE OCHOB XMMHUYECKOH HayKd Kak OOJacTH COBPEMEHHOIO eCTECTBO3HAHMS,
MPAKTHYECKON NeATEIbHOCTH 4YeJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOJMYECKON TOYKU 3pEHUsl TaKOH MOJXOJA K ONpPEAETCHHIO LeJiel M3Y4YEeHUs IpEeaAMETa SBISETCS
BIIOJIHE OIPaBJaHHBIM.

CornacHo 1aHHOM TOYKE 3peHHMsI TJIABHBIMH LIESIMH U3Y4YEeHUS IpeaMmeTa «XUMHUs» Ha 6a30BOM
ypoBHe (10 —11 ku1.) sBasttOTCA:

e (opmupoBaHHE CUCTEMBI XUMUYECKUX 3HAHUN KaK BAKHEHIIEH COCTABISIONIEH €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH JIeKAT KIIOYEBBIC MOHATHS, (yHIaMEHTAIbHbIE
3aKOHbI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IOHHUMAaHHE CYIIHOCTH
JOCTYIHBIX O0OOIIEHUI MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMIIEHHE C HCTOpPHEH HX
Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHHe M pa3BUTHUE MPEICTABICHUM O HAYYHBIX METOJax I[O3HAHUS BEIECTB U
XUMHYECKUX PEAKIUi, HEOOXOAUMBIX JUIsl IPHOOPETEHUsT YMEHHI OPUEHTHPOBATHCS B MUPE
BEIIECTB M XHWMHMUYECKHX SIBIICHUW, HMMEIOIIMX MECTO B IMPHUPOJE, B MPAKTUUYECKOW U
MOBCEAHECBHON KHU3HU;

® pa3BUTHE YMEHHHA W CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM M OOBSICHEHHEM
XMMHYECKOI 0 3KCIIEPUMEHTa, COOJIIOICHUEM PaBUII 0€30MacHOr0 0OpaIlleHus C BEIECTBAMHU.

Hapsiny ¢ sTtum, copepxareibHas XapakTepUCTHUKa Lielded W 3a7ay HM3yuyeHUus Mpeamera B
nporpaMme Mo XMMHUHM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMH MPHOPUTETAMHU B
cucreMe cpenHero odmiero obpasoBanHusi. CerogHsi B NpeNojaBaHUM XUMHUU B OOJNbIIEH CTENEHH
oTHaETcsl MPEANOYTEHUE MPAKTUUYEeCKOW KOMIIOHEHTE cojiepKaHus oOydeHHus, OpUEHTHUPOBAHHOW Ha
MOJTrOTOBKY BBITYCKHUKA 00111€00pa30BaTeNbHOM OpraHu3ally, BIaJCIOIEro He HabopoM 3HaHUH, a
(GYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTHBHOT'O MOTy4YEHUS 3HAHUU H
MPUMEHEHHUS UX B PEAIbHOM JKU3HU JUTS pEIICHUS TPAKTUYECKUX 3a/1ay.

B cBs3M ¢ 3TUM Npu M3ydeHUHU MpeaMeTa «XHUMHUsS» JOMUHHUPYIOILEe 3HaYeHUE MPHOOpPETaoT
TaKHe LeJId U 3a/1a4H, KaK:

ajanrtanus oOydyarolUXcsl K YCIOBHMSIM TUHAMHYHO pa3BUBAIOLIErocss Mupa, ¢hopMuUpOBaHUE
UHTEJJIEKTYyalbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOATEJIbHOMY TMPHUHSATHUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

dbopMupoBaHUE Y OOYUYaIOIMIUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUH), UMEIOIINX
YHHUBEpPCATbHOE 3HAUCHUE I PA3IUYHBIX BUJIOB ACSATEIBHOCTU: PEUICHHS MPpoOiieM, MONCKa, aHAIu3a
u 00paboTku wuHMOpMaIU, HEOOXOMUMBIX I NPUOOPETEHUS ONbITa ACATCIBHOCTH, KOTOpas
3aHMMAET BAXXHOE MECTO B MO3HAHMM XHWMHHU, a TaKXKe JIi OLUEHKU C TMO3ULIMH 3KOJIOrHYeCKOn
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XWMHUYECKHX MPOIIECCOB HAa OPTaHM3M 4YelOBeKa U
MPUPOJIHYIO CPELY;

pa3BUTHE II03HABATEIbHBIX HHTEPECOB, MHTEIJIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
00ydJaroImuxcs: CHoCOOHOCTH CaMOCTOSTEIbHO MPUOOPETaTh HOBBIE 3HAHUS IO XMMUU B COOTBETCTBHHU
C JKM3HEHHBIMH TMOTPEOHOCTSIMH, HCIIONB30BAaTh COBpEMEHHBbIE MH(GOPMAIIMOHHbIE TEXHOJIOTUH IS
MIOWCKA M aHalIn3a y4eOHOW U HaydHO-TIOMYIIIPHON HH(pOpMAIIMH XUMAYECKOTO COACPIKAHUS;



dbopMHUpOBaHHE U PA3BUTHE y OOYYAIOMIMXCS aCCOIMATHBHOIO M JIOTMYECKOTO MBIIIICHUS,
HaOJIIOAATeTbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH,
IIPY IJIAHUPOBAHUU H MTPOBEJICHUN XUMUYIECKOT0 DKCIICPUMEHTA;

BOCIIMTAHUE y O0yYarommxcs yOe:x AEHHOCTH B TYMaHUCTHYECKON HampaBIEHHOCTH XUMHUHU, €&
BaXHOU POJIM B PELICHUH II00aNbHBIX MPOOIeM pallOHAILHOTO MPUPOIONOIb30BaHUS, TOMOIHEHUS
IHEPreTHYECKUX PECYPCOB U COXPAHCHHUS MPUPOJHOIO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH
OepeXHOr0 OTHOIIECHHUS K TPUPOAE U CBOEMY 370pPOBBIO, a TakXKe TMPUOOPETEHHs OIMbITa
MCIIOJIb30BaHMS MOJYYEHHBIX 3HAHUM AJIS IPUHATHS IPAMOTHBIX PEUICHUI B CUTyalUsIX, CBSI3aHHBIX C
XUMHUYECKUMU SIBIICHUSMHU.

B yuebHOM mmane cpeqHero oOriero oOpa3oBaHus yUeOHBIN MpeaMeT «XUMUs», U3y4aeMblil Ha
0a30BOM ypOBHE, SBJIIETCS 0053aT€IbHBIM YU€OHBIM MTPEIMETOM.

OO11ee yuCiIo 4acoB, OTBEIEHHBIX U U3yYCHUSI XMMHH, HAa 0a30BOM YPOBHE CPEIHEro 0OIIero
oOpa3zoBaHus, coctaBiseT 68 yacos: B 10 knacce — 34 yaca (1 gac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJCIIO).



COJAEP)KAHUE OBYYEHMUA
10 KJIIACC
OPITAHNYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHU4eCKOH XUMHH

[Ipenmer opraHn4eckoil XMMHUH: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAYEHHE B NOJyUYEHUH HOBBIX
BEUIECTB U MaTepuayioB. Teopus CTpOEHMsI OpraHu4eckux coeauHeHuid A. M. DbyriepoBa, eé
OCHOBHbIE NoNOKeHus. CTpyKTypHble (OpMysbl OpraHMYECKMX BellecTB. ['omonorus, uzomepus.
XUMHYECKas CBSI3b B OPraHUUECKUX COSIUHEHUSIX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccu(uKaluMu OpraHUMYEcKUX BemiecTB. HoMeHkiaTypa OpraHMYecKUX
COEIMHEHMNH (cucTeMaTHyecKas) U TPUBHAJIbHbIE Ha3BaHUS BaXHEMIIUX IpEACTABUTENEH KIIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTANIBHBIE METOIbl M3Yy4YCHHMS BEIIECTB M UX MPEBPAILCHUN: O3HAKOMIIEHHE C
o0Opa3namMi OpraHMYeCKHX BEIIECTB U MaTepHajlaMd Ha WX OCHOBE, MOJICIMPOBaHHE MOJIEKYI
OpPraHMYeCKUX BEIIECTB, HAOIIOJCHHWE M OIMMCAaHHE NEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO
OpPraHMYEeCKUX BEIIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYIIIMBAaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBl: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psii. MeTaH W 3TaH — MNpocTEHIIne
IPEJCTaBUTENN AJIKaHOB: (PM3UYECKHE M XUMHYECKHUE CBOWCTBA (peaklUM 3aMELIeHHUs U T'OpEHus),
HaX0XJIEHUE B IPUPOJIE, TOIYUEHHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUN pAd. OTUIEH U NPONWIEH — IPOCTEHIINE
NpPEJCTaBUTENIM QJIKEHOB: (U3MYECKHe U XMMHMYECKME CBOICTBa (peakuMH THAPUPOBAHUS,
raJIor€HUPOBaHUs, TUIpATAllUU, OKUCIEHHUS U MOJIMMEPHU3aLINN ), TOIYyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraameH-1,3 u wMetwnOyraawen-1,3: cTpoeHue, BaKHEHUIINE XUMHUYECKUE
cBOMCTBa (peakuus nonuMepusanun). [lomyyeHne CHHTETHUECKOr0 KayuyKa U pe3HHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTMYECKUM psifl. AUETHIEH — MPOCTEUIIUI
NpeICTaBUTENb AJKUHOB: COCTaB, CTpOEHHE, (HU3MYECKHMEe M XHMHYECKHE CBOMCTBA (peakuuu
THIPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATALlUH, TOPEHNUS), TOTyUYeHHE U IPUMEHEHHE.

Apenbl. beHszon: cocraB, cTpoeHue, (uU3NUECKHME W XWMHUYECKHE CBOKMCTBA (peakiuu
TaJIOTEHUPOBAaHUS M HUTPOBaHUsA), IIOJIyY€HUE M MpUMEHEHue. Tonyon. cocmas, cmpoeHue,
Quszuueckue u Xxumuueckue coUCMEa (Peakyuu 2an0ceHUpo8aHuss U HUMPOBAHUs), NOJYUeHue U
npumeneHnue. TOKCHYHOCTh apEHOB. [ 'eHeTHYeCcKas CBA3b MEXKIY YIVIEBOJOPOIAaMH, IPUHAUICKAINMHU
K pa3JIM4YHbIM KJIaccaM.

[TpupoaHble UCTOUHUKHU yrieBogopoAoB. [IpuponHselii ra3 u nonyrHsle HedTsaHbIE ra3sl. HedTsb
u e€ mnpoucxoxaeHue. CrocoObl mnepepabOTKu HePTU: NEperoHka, KPEKUHT (TEPMUUYECKUH,
KaTaUTHYECKHiT ), mupoiu3. [IpoaykTel nepepa®oTku He(TH, UX MPUMEHEHHE B TPOMBIIIICHHOCTH H B
ObITy. KaMeHHBIH yroib U IPOLYKTHI €0 epepadoTKH.

OKClepUMEHTAIbHBIE METO/bl M3YyY€HHUS BEIIECTB M HUX IPEBpAllleHUuH: O3HAKOMJIEHHE C
oOpasliamMu IjacTtMacc, KaydyykoB M pe3uHbl, Koiutekuuun «Hedptb» m «Yrome», mMomenupoBaHue
MOJIEKYJ YIJIEBOIOPOJIOB M TaJOr€HONPOU3BOHBIX, IPOBEIECHNE MPAKTUYECKONW paboThl: MOTy4YeHHE

ATUJIEHA U U3YYEHUE €0 CBOMCTB.
Pacuérnnie 3a1auu.



Bbruncnenus mo ypaBHEHUIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOIMUYECTBA MCXOAHOIO
BELIECTBA WJIM IPOAYKTA PEAKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO U3 UCXOAHBIX
BEILECTB UM IPOJYKTOB PEAKIINN).

Kucaopoaconep:xamme oprannyeckue coe{iHeHUs

[IpenensHbIe OMHOATOMHBIE CIUPTHL. METaHOM M 3TAHOI: CTPOEHHE, (PU3UUYECKHE U XUMUYECKHE
CBOMCTBa (peakUWU C aKTUBHBIMH MeETalJlaMH, TaJOr€HOBOIOPOAAMHU, TOpPEHHE), MPHUMEHEHHUE.
Bonoponnsie cBA3M MeXIy MOJNEKyJaMH CHHPTOB. JlelicTBHe MeTaHONIa M 3TaHOJa Ha OpraHu3M
4eJI0BEKa.

MHoroaToMHble COUPTHI. DTUJICHIIUKOIL U TJIMLEPUH: CTPOCHHE, (PU3NUECKHE M XUMUYECKUE
CBOICTBA (B3aMMOJEWCTBHUE CO IIETOYHBIMU METAJNIaMHU, KaueCTBEHHAsl peaklys Ha MHOI'0ATOMHBIE
cnupthl). JlelicTBUe HAa OpraHu3M 4enoBeka. [[puMeHeHne ruuepyuHa u 3TUIICHTIIMKOIIS.

@DeHoM: cTpOoeHHE MOJNEKYINbl, (pU3MUecKkre W XUMHUYECKHe CBOMCTBAa. TOKCHMYHOCTH (heHona.
[Tpumenenue ¢peHomna.

Anbaeruaibl U kemoHvl. @OpMaNbIETH I, alleTalbAeTHI: CTPOCHUE, (PU3HUECKIEe U XUMHUECKHE
CBOMCTBAa (peaklUMM OKHCIEHUS ¥ BOCCTAHOBJICHHUS, KAYECTBEHHBIC pEAKLUU), NOJIy4YeHUE U
IIPUMEHEHUE.

OMHOOCHOBHBIE TpeaeNnbHble KapOOHOBBIE KHUCIOTHL. MypaBbHHAs M YKCYCHasi KHUCIOTHI:
cTpoeHHe, (U3MYECKUe M XMMHYECKHE CBOICTBa (CBOMCTBa, oOmIMe Ui Kiacca KHUCIOT, PEaKIus
sTepuduKalmm), MojlydeHue u npumeHeHre. CTeapuHOBasi U OJIEUHOBAsE KMCIOThI KaK IPeJICTaBUTENN
BBICHIMX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIeCTBUE.

CrnoxHbie 2QHUpbI KaK TPOU3BOIAHBIE KAPOOHOBBIX KUCIOT. [ naponu3 cinoxHbIX 3¢upoB. Kupbl.
I'mpponus xxupos. [Ipumenenue xxupoB. bruonaornyeckas posb )KUpOB.

VYrneBoapl: cocTaB, KiaccuuKkanus yriaeBoaoB (MOHO-, AM- M TOJUcaxapuibl). I'roko3a —
MPOCTEUIINI MOHOCAXapu: OCOOEHHOCTH CTPOSHUSI MOJIEKYIIbI, (PU3UYECKUE U XUMHYECKHE CBONCTBA
(B3aumopeiictBue ¢ ruapokcuaom memu(ll), okucienne aMMuadHbIM pacTBopoM okcuna cepeopa(l),
BOCCTaHOBJICHUE, OpO’KEHHUE TIIIOKO3bI), HAXOXKICHUE B MPHUPOJE, TPUMEHEHHUE, OMOIOrHYeCcKasi pob.
®orocunTe3. PpyKTO3aKaAKU30MEPIITHOKO3BI.

Kpaxman u uemnono3a Kak mpupoiHble monuMepbl. CTpoeHue Kpaxmajia W LEJUII0JIO3BL.
Pu3nyecKnue U XMMUYECKHUE CBOICTBA Kpaxmaiia (THIpOoIN3, KaYeECTBEHHAs PEaKLus C HOJ0M).

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHMs BEUIECTB M MX [MPEBpaAlIeHUN: MPOBEJIECHHUE,
HaAOJI0/ICHNE M ONUCAaHUE JEMOHCTPAI[MOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KAYECTBEHHbBIE PEAKIUU
OJIHOATOMHBIX CHOUPTOB (OKHUcIeHHe AdTaHona okcuaoM wMeau(ll)), MHOroaToMHBIX CHUPTOB
(B3ammopeiictBue raunepuHa ¢ rugpokcuaom wmemu(ll)), ampaerumoB (OKHCIEHHME aMMHAYHBIM
pactBopoMm okcuna cepedpa(l) m rumpoxcumom menu(ll), B3amMopeiicTBHE Kpaxmana C HOIOM),
IpOBe/ICHHE MPAKTUYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuétnrlie 3amaumn.

Bbruncnenuss mo ypaBHEHUIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA MCXOAHOTO
BEIIIECTBA MJIM MPOJYKTa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO U3 MCXOIHBIX
BEIIECTB UM POAYKTOB PEAKIINH).

AzoTcoaeprkalie opraHu4eckue CoeIMHEHUsI.

AMHMHOKHCIIOTH Kak aMm(oTepHble OpraHuyeckue coenuHeHus. Puzndeckue W XUMUYECKHE
CBOICTBAa aMUHOKHUCIIOT (Ha IpUMepe rauiHa). buonornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTupl.



benkn kak mnpuponHble BBICOKOMOJNEKYISApHbIE coequHeHus. [lepBuuHas, BTOpUYHAs W
TpeTUYHAsi CTPYKTypa OelKoB. XHMHYECKHME CBOWCTBa O€IKOB: THAPOIU3, JEHAaTypauus,
Ka4eCTBEHHbIE PEaKIIMK Ha OCJIKH.

DKcrnepuMeHTaIbHbIE METO/IbI U3yUEHUS BEIIECTB U UX MpEeBpallleHuii: HaOII0AeHUE U ONMCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: IEHATYpaIsl OSIKOB IIPY HArpeBaHUH, IBETHBIC PEAKIIH OCITKOB.

BbicokoMoO/IeKyIAPHbIE COeIMHEHHUS

OcCHOBHbIE TIOHATUS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IOJIUMeED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEAHSAsS MOJeKyJsipHas Macca. OCHOBHbBIE METOJIbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSJJMHEHUH — MOJIMMEpHU3alts U TOJIUKOH AEH CALHSL.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M HX IPEBpAILEHHUI: O3HAKOMIIEHHE C
oOpa3amu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIECBS3H.

Peanu3anus MeXNpeaMETHBIX CBSA3€M INPU M3y4EHMM oOpraHudyeckoi xummu B 10 kmacce
OCYIIECTBIISICTCSA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH,
SBJISIIOIIMXCS] CHCTEMHBIMU /7151 OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO0mre ecTecTBEHHO-HAy4YHbIE MOHATHS: SBJICHHE, Hay4YHbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, KiIaccu(ukanus, TNepUOJUUYHOCTh, HAOIIOACHHE, H3MEpEHHe, HKCIEPHUMEHT,
MO/JIETUPOBaHHUE.

®du3nka: marepusi, SHEprusi, Macca, aroM, 3JIEKTPOH, MOJEKYJa, YHEPreTHUECKUil YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHUE BEIIECTBA, (PM3MUECKHE BEMUYMHBI U CIMHULBI UX
U3MEpEeHMUsL.

buonorus: knerka, opranusm, Ouocdepa, OOMEH BeIIECTB B OpraHusMe, (OTOCUHTES,
OMONIOTHYECKN aKTUBHBIE BelecTBa (O€IKH, YIIIeBOABI, XKUPHI, (PEPMEHTHI).

["'eorpacusi: MUHEpabl, TOPHBIE IOPO/IbI, [T0JI€3HBIE UCKOMIAEMblE, TOIIIUBO, PECYPCHI.

TexHomorus: NHILEBbIE MNPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO IHTAHHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHMYECKHME IIpenaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX M CHUHTETHUECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHMH

XUMHYECKUH JIEMEHT. ATOM. SIIpo aTroma, U30TOMbI. DIIEKTPOHHAsT 0007109Ka. DHEPTreTUUECKUE
YPOBHU, IOXYypOBHH. ATOMHBIE opOHTanu, S-, P-, 0- smemeHThl. OCOOCHHOCTH paclpeeTIeHHUs
9JIEKTPOHOB TIO OpOUTaIsIM B aToMax »JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHUOA0B. DJIEKTPOHHAs
KOH(UT'ypalus aTOMOB.

IIepuonnueckuil 3akoH u [lepuonnueckas cucreMa XUMUYECKUX 3i1eMeHTOB [I. 1. Menneneesa.
CBs3p mepuoanueckoro 3akoHa u Ilepumoamueckoil cucremMbl XUMHYECKUX »dyeMeHtoB [[. U.
MeHnneneeBa ¢ COBPEMEHHOM TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWMCTB
XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB IO I'PYIIaM U MEPUOIaM.
3HaveHHE NePUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKHU.

Crtpoenue BemecTBa. XUMHUECKas CBA3b. BUabl XuMU4ecKol CBsI3U (KOBaJIGHTHAs! HETOJSIpHas
U TIOJISIpHAsi, UOHHASA, METaJUIMUecKas). MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM XMMHUYECKOH CBSA3H



(OOMEHHBIN 1 TOHOPHO-AKIENTOPHBIN). BogoponHast cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATETLHOCTD.
Crenenb okucineHus. IoHbI: KATHOHBI U AHUOHBI.

BemecrBa MONEKYISIPHOTO U HEMOJEKYJISPHOIO CTPOCHHA. 3aKOH IIOCTOSHCTBA COCTaBa
BeulecTBa. THUIMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKU.

[Tonatne o nucnepcHbIX cucreMax. McTuHHBIE M KO/UIOMAHBIE pacTBOphl. MaccoBas nois
BEIL[ECTBA B PACTBOPE.

Knaccudukamus Heopranmdeckux coeauHeHuil. HomeHkaTypa HEOpPraHMYECKHMX BEIECTB.
I'eneTnyeckast CBsI3b HEOPraHUYECKUX BEILECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.

Xumuueckass peakuus. Krnaccudukanus XMMHUECKMX peakmuii B HEOPTaHWYECKOW U
OpPraHMYECKOM XUMHH. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W TNPEBpAIlECHUs
SHEPruu NpU XUMHUUYECKUX PEaKLUsIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pAa3IUuHbIX (akTopoB. OOpaTuMble peakLUu.
Xumnueckoe paBHoBecHe. DaKTOphl, BIUSIOIIME HA COCTOSHUE XMMHUUYECKOTro paBHOBecus. [IpuHummn
JlelllaTense.

Onektponutuueckas jaucconanus. CunbHbIE W ciiadble  daeKkTponuThl. Cpema  BOJIHBIX
pacTBOPOB BEILIECTB: KUCAsl, HEUTpaIbHasl, LEI0YHAsL.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

DKcrepuMEHTANIbHbIE METO/bl U3yUEHUS! BELIECTB U UX MPEBPALICHUI: 1eMOHCTpaUs TaOInLl
«Ilepuoguueckass cucreMa xumudeckux d3ieMeHToB JI. M. MeHneneeBa», H3ydeHHE MOACIIEH
KPUCTAINIMUECKUX PELIETOK, HAOII0ACHNEe U ONUCAHNE JEMOHCTPALIMOHHBIX M J1a00paTOPHBIX OMBITOB
(paznoxeHue Mmepokcuja BOAOPOJA B MPUCYTCTBUM KaTalln3aTopa, OMpEENIeHHE CpeAbl PacTBOPOB
BEIIECTB C IOMOIIBIO YHHBEpPCAIBHOIO HWHAWKATOpa, pEaKkIMM HOHHOro oOMeHa), MpOoBe/IeHHE
IPaKTUYECKOH paboThl «BiMsiHUE pa3auHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peaKum».

Pacuérnsble 3anaun.

Pacuérel mo ypaBHEHUsSM XUMHUYECKHX DPEAKLUHM, B TOM 4YHCIIE TEPMOXUMHYECKHE PACUETHI,
pPacu€Thl ¢ UCIONb30BAHUEM ITOHATHUS «MACCOBast 10JIsl BELLIECTBA.

Heopranunueckass xumus

Hewmeramnsl. Ilonoxenue HemeramioB B [lepuogudeckoil cucreMe XUMUYECKUX JIEMEHTOB /Jl.
N. MenneneeBa 1 0cOOEHHOCTU CTpoeHUsI aToMOB. Pu3ndeckrue CBOMCTBa HEMETAIOB. AJIJIOTPOMIHS
HEMETaJIOB (Ha IpUMEpPE KUCIopoa, cepbl, hocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaXKHEUIITMX HEMETAIIOB (TaJlOT€HOB, CEphl, a3oTa, Gocdopa, yriepona
U KPEMHHUS) U UX COeIMHEHHUH (OKCHA0B, KUCIOPOICOIEpKAIUX KUCIOT, BOAOPOAHBIX COSANHEHHI).

[IpuMeHeHre BA)KHEUIINX HEMETAIIOB U UX COCAMHEHUM.

Meramnsl. Ilonoxenue meramios B llepuonnueckoin cucreMe xuMuuyeckux snemeHTos J[. .
MenneneeBa. OcCOOEHHOCTUCTPOCHUAIEKTPOHHBIX000I0UeKaTOMOBMeTaoB.O0mue  gusndeckue
cBoiicTBa MeTaiioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psi/i HAPSKEHUN METaJUIoB.

XUMHYECKHE CBOMCTBA BaXKHEMIIMX METAUIOB (HATpUM, KWW, KaJIbLMI, MarHUi, allOMUHUMH,
LIUHK, XpPOM, >K€J€30, MeJIb) U UX COCMHEHUH.

O6mue cnocoObl nony4yeHust MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHUKE.

OKClepUMEHTAIIBHBIE METO/bl M3YYEHHUsl BELIECTB M UX IPEBPALLEHUI: U3yYyEHUE KOJJIEKLUU
«MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHHE YKCIEPUMEHTANBHBIX 3a/a4, HaOI0AeHUE U
OINHCaHUE JIEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aUMOJAEHCTBHE MMAPOKCHIA AIFOMUHHUS C
pacTBOpaMM KHMCJIOT U LIEJI04eH, KAYECTBEHHbIE PEAKIIMM HAa KATUOHBI METAJLJIOB).



PacuérHrle 3agaumn.

Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB M0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HITU
00bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIHYECTBa
BELIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OTHO U3 BEIIECTB UMEET MPUMECH.

Xumus 4 )KU3Hb

Ponp xumumu B oOecrieueHUU SKOJOTHYECKOM, SHEPreTHYeCKOM M MHUIIEBOM 0e30MacHOCTH,
pa3BUTUM MeAUIMHBL. [IOHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIIECTB M XUMUYECKUX peaKIuil.

[IpencraBnenus 06 OOMMX HAYYHBIX NPHUHIMIAX MPOMBIIIJICHHOTO TMOJYYEHHUsS! Ba)KHEHIINX
BEILECTB.

YemoBek B MHpE BEUIECTB M MATEPHUANIOB: BAXKHEWIIHWE CTPOUTENIbHBIE MAaTEepUabl,
KOHCTPYKI[MOHHBIE MaTepHualibl, Kpackd, CTEKJI0, KepaMHKa, MaTephalibl Uil JJIEKTPOHMKH,
HaHOMaTepHallbl, OPraHNYECKHE U MUHEpAIbHbBIE YIOOpPEHHUS.

XuMHUS U 370pOBbE YEJIOBEKa: MpaBuila HCIONb30BaHUS JEKApCTBEHHBIX MpenapaToB, MpaBuia
0€301acHOr0 UCIOIB30BAHUS MIPENAPATOB OBITOBOI XUMHH B TTOBCEAHEBHON KHU3HH.

MexnpeaAMeTHBIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBA3€M MpU HM3y4eHHH OOIIeil U HeopraHudeckod xumuu B 11
KJacce OCYIIECTBIISICTCS Yepe3 MCIONb30BaHME KaK OOIIMX eCTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHATUH, SIBJISAIOIINUXCA CUCTEMHBIMU JJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTecTBEeHHO-HAYYHBbIC TOHSTHS: HAay4YHBIA (PaKT, THMOTE3a, 3aKOH, TEOpHsl, aHAJuU3,
CHHTE3, Kiaccu(uKaius, mepruoIuIHOCTb, HaOIIOCHHE, SKCIEPUMEHT, MOJCITUPOBAHNE, U3MEPEHUE,
SBJICHHE.

®usnka: MaTepus, HHEpPrusi, macca, aTroM, DJEKTPOH, NPOTOH, HEHUTPOH, HWOH, W30TOI,
palMOaKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKH YypOBEHBb, BELIECTBO, TeNO, O0BEM, arperatHoe
COCTOSTHUE BEIEeCTBa, PU3NYECKHIE BETUYMHBI U €IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opranusm, 3kocuctema, ouocdepa, MakKpo- U MUKPODJIEMEHThI, BUTAMUHBI,
00OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE OPO/IbL, TOJIE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHomorus: XUMHYECKas MPOMBIIIJICHHOCTb, METAJUTYprusi, MPOH3BOACTBO CTPOHUTEIbHBIX
MaTepHajoB, CEIbCKOXO03SHCTBEHHOE MMPOU3BOACTBO, MUIIEBasi MPOMBIIUIEHHOCTD, (JapMalieBTHuYecKast
MIPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IPENaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHUaloB, JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMMHWHN HA HA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATHBI

@I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOEHHUS O0YYaIOLUIMMUCA IPOrpaMM
cpeaHero ooOmero oOpa3oBaHUs (JUYHOCTHBIM, MeETallpeIMETHBIM U IpeaMeTHbiM). Hayuno-
METOANYECKONH OCHOBOHM ISl pa3paOOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO
o0111ero 00pazoBaHusl ABISAETCA CUCTEMHO-EATEIbHOCTHBIA MOIXO.

B cooTBeTcTBMM € CHCTEMHO-ACATEIBHOCTHBIM IIOAXOIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpenMeTa «XHMHs» Ha YpPOBHE CPEIHEro OOLIEro oOpa3oBaHUs BbIAEICHBI
CJIEYIOIINE COCTABIIAIOLIME!

OCO3HAHWE OOYYAIOMIMMHUCS POCCUMCKOM TPAKTAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIPEEIIEHHIO;

HaJIM4Me MOTHBALIUU K O0yUYEHHUIO;

L[EJICHAIIPaBJICHHOE pPa3BUTHUE BHYTPEHHHUX YOEKJEHUI JUYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEN M UCTOPUUECKUX TPl 0a30BOM HAyKH XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOYYaroIMXCs PYKOBOJACTBOBATHCS B CBOEH JIESATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMU, IIPUCYIIUMHU LETOCTHONW CUCTEME XUMHUUECKOI0 00pa3oBaHUs;

HAJIMYME TMPABOCO3HAHUS IKOJIOTMYECKON KYJIBTYPHI U CIIOCOOHOCTH CTAaBUTh LIETH U CTPOHUTH
JKU3HEHHBIC IIJIaHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS NMpeaMeTa «XUMUS» JTOCTUTaloTCs B €IMHCTBE yuyeOHOH U
BOCIIMTATEIbHON JEATENIBHOCTM B COOTBETCTBUM C€ T'YMAaHUCTHYECKHMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMM M HJeajJaMHU POCCHUHCKOr0 TpakAaHCKOro OOlIecTBa,
OPUHATHIMU B OOIECTBE HOPMaMU M TPaBUJIAMHU I[OBEJEHHUS, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIO3HaHUSs, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOYUYaAIOIIUXCS.

JIMYHOCTHBIE PE3YIbTAaThl OCBOCHUS MPEIMETa «XUMUSM» OTPaXaroT CHOPMUPOBAHHOCTh OMbITA
MO3HABATENIbHOM U MPAKTUYECKOW JAESITETbHOCTH OO0yYaromMXCcs IO pead3allii HPUHSATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIUTAHUA:

OCO3HaHUSI OOYYaIOUIMMUCS CBOMX KOHCTHUTYIMOHHBIX IpaB M OOS3aHHOCTEW, YBaXKEHUS K
3aKOHY U NIPaBOMNOPSAKY;

NPEICTABJICHUS O COLMAJIbHBIX HOPMAax W IpPaBUJIaX MEXINYHOCTHBIX OTHOIIEHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IESATEIBHOCTH NPU CO3JaHUM YYEOHBIX IMPOEKTOB,
peleHUH y4eOHBIX U TO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUH XMMUUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl IPYTHX IpU
aHaJM3e pa3IMYHbIX BUJIOB YUEOHOM NEesTEIHHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'O OTHOUIEHUS K ICTOPUYECKOMY U HAyYHOMY HacleUI0 OT€YECTBEHHON XUMUU;

YBaKEHHsI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTUYECKOrO MPUMEHEHHUS XMMUH,
OCO3HAHHUS TOTO, YTO JOCTM)KEHHUS HAyKH €CThb PE3yJbTaT JUIMTENbHBIX HAOIIOACHUMN, KPOIOTIMBBIX
9KCIIEPUMEHTAJIbHBIX MTOMCKOB, ITOCTOSIHHOTO TPY/Aa YUYE€HBIX U MPAKTUKOB;



WHTEpECca W MO3HABATEIIbHBIX MOTUBOB B MOJYYEHUU W MOCIEAYIOIIEM aHalin3e UHPOPMAIUHA O
MEPEIOBBIX IOCTHIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPABCTBECHHOT'O CO3HAHHUS, dTHICCKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBS3aHHBIC C XUMHUYCCKHUMH SIBICHHUSIMH, U TPUHUMATH
OCO3HAHHBIE PEIIEHHUs, OPHEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE TIOBEJCHWE M TIIOCTYIIKH CBOMX TOBAPHUIICH C TIO3HMIIHA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUI ITUX MOCTYIKOB;

4) dpopmMupoBaHus KyJbTypPbl 310POBbS:

MOHUMAaHUs IIEHHOCTEH 3I0poBOro M 0Oe3omacHOro oopaza JKU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBBIO;

cOOTIOICHUS TIPaBUII OE30MacCHOr0 00PAIIEHHS C BEIIECTBAMH B OBITY, TOBCETHEBHOM KU3HU U B
TPYAOBOU EATEIBHOCTH;

MOHUMAaHUS [IEHHOCTHU MPaBUJI HHIWBHUIYALHOTO U KOJUIEKTUBHOTO 0OE30MAaCHOrO MOBECHUS B
CUTYAIUSIX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS TIOCICACTBHA W HENPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIs,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTHBHOH  KOMIICTGHTHOCTH B y4eOHO-HCCIICJIOBATEILCKON  JIEATEIBHOCTH,
OOIIECTBEHHO MMOJIE3HOM, TBOPUECKOM U APYTUX BUAAX ACITCIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B pEIICHUHM TNPAKTUYECKUX 3aJad  COLHUATbHOU
HAIPaBIICHHOCTH (B paMKax CBOET'O KJIacca, IITKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YYCHUIO MPOQeccHii pa3TuyHOro poja, B TOM YHCIIe HA OCHOBE
MPUMEHEHHUS NMPEMETHBIX 3HAHUH 10 XUMUU;

YBaXKECHUS K TPYIY, JTIOASIM TPYyJa U pe3yJIbTaTaM TPYAOBOH JIeATEIIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYIBHON TpaeKTopuu oOpa3oBaHUs, Oymymiei
npodeccuu U peaan3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH OOIIECTBA;

6) 3K0JIOrN4eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKU TIIeJIECOO00Pa3HOr0 OTHOMIEHUS K TPHUPOAC, KaK HCTOYHHKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUs TJIO0AJIBHOTO XapaKTepa HKOJOTMYECKUX TMPOoOJIeM, BIUSHUS JKOHOMHYECKHUX
MIPOIIECCOB HA COCTOSTHUE TPUPOTHON U COLIMAILHON CPEJIbL;

OCO3HAHUsI HEOOXOJMMOCTH HCIIOJIB30BAaHUS JOCTYIKCHUH XUMHH I PEIICHHUS BOIPOCOB
paIMOHATBHOT O TIPUPOIOTIONH30BAHHS;

AKTUBHOTO HETPUATHUS JACUCTBUN, IPUHOCSIIUX Bpel OKPYKAIOIIEH IPUPOTHON cpelie, yMEHUs
MIPOrHO3UPOBATh HEOIATrONMPHUATHBIC JKOJIOTHYCCKHE ITOCICACTBUS MPEITPHHUMACMBIX JEHCTBUNA W
MpeoTBpAIIaTh UX;

HaJUYHMS  Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHHS, JKOJIOTMYECKOW KYJIbTYphI, OIBITA
JESITeIbHOCTH YKOJIOTMYEeCKON HAIPAaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATLCSI MU B ITO3HABATEIIHHOM,
KOMMYHUKATUBHOH M COIMAIBHON MPAKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTHBHO TMPOTHBOCTOSTH
UJICOJIOTUH XeMO(OOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:



Cc(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU ¥ OOLIECTBEHHON MPAKTUKY;

NOHUMaHUA CIEeNU(GUKA XMMHUUM KaK HayKd, OCO3HaHuUsi €€ poimu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IaHUH LIEJIOCTHOIO MPEACTaBIECHUS 00 OKPYKAIOIEM MHUpe
KaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKAa, B IIO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH W pPEIICHUHU
npo0sIeM COXpaHeHMsI TPUPOTHOIO PAaBHOBECHUS;

yOexAEHHOCTH B OCOOOW 3HAYMMOCTM XHUMHUHU Ui COBPEMEHHOM LMBMIM3ALMU: B €€
I'YMaHUCTUYECKOM HANpaBICHHOCTH W BaXKHOW pOJM B CO3/IaHMM HOBOW 0a3bl MaTepHaIbHOM
KYJIbTYpPbI, PEILICHUU TIJ00aIbHBIX MPOOJIEM YCTOHUMBOrO pa3sBUTHs UEIOBEUECTBA — CHIPHEBOH,
JHEPreTUYECKOM, MUILEBOH U 3KOJIOrMYecKoM Oe30IIaCHOCTH, B Pa3BUTHM MEIAMLIMHBI, 00ECIEUYEHUU
YCIOBUH YCHEIIHOTO TPY/Ia M SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKIOT0 WieHa OOIIEeCTBa;

€CTECTBECHHO-HAYYHOM  I'PDaMOTHOCTH:  IIOHMMaHUs  CYHIHOCTH  METOJOB  IIO3HAHHA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh IOJNYy4YaeMble 3HAHUS IS
aHamM3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIEro MUPA U MPOUCXOIAIMIMX B HEM M3MEHEHUH, YMEHHS
nenaTb 0OOCHOBAaHHBIE 3aKJIIOUYEHUS Ha OCHOBE HAyUHBIX (JAaKTOB M HMEIOIMXCSA JAHHBIX C LIEJIbI0
MTOJIY4E€HHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCIOJNb30BATh XMMHUYECKHE 3HAHMS JUIS pEIIeHUs mpobdieM B
pEANIbHBIX )KU3HEHHBIX CUTYalMsIX;

MHTEpeca K IIO3HAHUIO M UCCIIEN0BATEIIBCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
HOJTYYEHUIO HOBBIX 3HAHHUH 110 XMMUU B COOTBETCTBUHM C )KU3HEHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM TPYAA B PA3IUYHBIX cepax NIpodeccuoHaTbHON e TeTbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATbI

MeranpeqMeTHbIE pe3yIbTaThl OCBOCHHS YU€OHOrO IMpeaMeTa «XHUMHsS» Ha YPOBHE CPEITHErO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIsI  (OPMHPOBAHUS MHPOBO33PCHUS  OOYYAIOUIMXCS  MEXKIUCIHUILTHHAPHBIC
(MeXTnpeIMeTHBIC) OONICHAYIHBIC TMOHSITHS, OTPa)KAIOIIHe IEIOCTHOCTh HAYYHOW KapTHHBI MHUpa U
crnenupuKy METONOB TIMO3HAHUS, WCIONB3yeMbIX B E€CTECTBEHHBIX Haykax (MaTepwsi, BEIIECTBO,
SHEPrus, sSBJICHHUE, MPOLECC, CHCTEMa, HAyUHbIH (haKT, MPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIISI0BAaHNE, HAOIOICHHE, U3MEPECHHE, YKCIICPUMEHT U JIPyrHUe);

VHHUBEpCaTbHbIE Y4eOHbIC NeWCTBHs (TO3HABaTelbHBIE, KOMMYHUKATHBHBIC, PETYISTUBHbBIC),
obecnieunBaromue (GopMUpoOBaHHEe (DYHKIIMOHAIBHONH TI'PAMOTHOCTH M COLMAIBHOH KOMIIETEHIIUU
00yJaroIuXcs;

CIIOCOOHOCTh oOyJaronuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHHS U YHUBEpPCAIbHBIC YUeOHBIC JICHCTBUS B MO3HABATECILHON M COLMAIIbHOM
MIPaKTHKE.

MeranpeaqMeTHbIE  pe3yNbTaThl  OTPAXKAIOT  OBJAJCHHWE  YHUBEPCAIBHBIMH  Y4€OHBIMU
MO3HaBaTEeIbHBIMH, KOMMYHHKATHBHBIMU U PETYISATUBHBIMH JICHCTBUSAMMU.

OByaieHHe YHUBEPCAJIbHBIMU YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeHCTBUSA:

CaMOCTOSTENIbHO  (DOPMYJIHpPOBaTh M aKTyallM3MpPOBaTh IMPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarTh;



OIIPEICIIATH LENU JeSITeIbHOCTH, 3a/1aBasi HapaMeTPhbl U KPUTEPUHU UX JIOCTHIKECHHUS, COOTHOCHTD
pe3yAbTAThI ACSITEILHOCTH C TTIOCTABIICHHBIMU IEJISIMHU;

UCIIOJIb30BaTh TPH OCBOCHHHM 3HAHWUH MNPHUEMBI JIOTMYECKOTO MBIIIICHUS — BBIICISATH
XapaKTepHbIC TPU3HAKY TOHATHN U YCTAaHABIMBATh HX B3aMMOCBS3b, UCIIOJB30BAaTh COOTBETCTBYIOIITUE
MOHSATHUS JUI OOBSCHEHUS OTICIBHBIX (DaKTOB U SBJICHHIA,

BBIOUPATh OCHOBAHUS M KPUTEPHH VTS KIacCU(UKAIIUH BEIIECTB U XUMHUYECKUX PEAKIINH;

YCTaHABIIMBATh TPHYNHHO-CIIC/ICTBEHHBIC CBSI3U MEXK/y N3yIaeMbIMU SIBJICHHUSIMH,

CTPOHTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO AHAJIOTHH), BBISABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYUsS B pPacCMATPUBACMbIX SIBJICHUSX, (OpPMyITUpOBaTh BBIBOABI M
3aKITFOYCHUS;

NPUMEHSTh B TIPOIeCCe TO3HAHWS, HWCIOIb3yeMble B XHMHUU CHMBOJIUYECKHE (3HAKOBBIC)
MOJICITH, TPEOOPA30BBIBATH MOJICIbHBIC TPEACTABICHHUS — XMUMHUYECKUW 3HAaK (CHMBOJ) DJIEMEHTA,
XUMHYecKas (opMyIia, ypaBHEHHE XUMHUICCKOW pEaKIUK — MPU PEHICHUH Y4SOHBIX MO3HABATEIIBHBIX
U TPaKTHYECKUX 3a7ad, NPUMEHATh Ha3BaHHBIC MOJIENBbHBIE TPEICTABICHUS JUIS BBISIBICHUS
XapaKTePHBIX MPU3HAKOB U3Y4aEMbIX BEIIECTB M XUMHUECKHX PEaKIUH.

2) 0a30BbIe HCCJIe0BaTEeIbCKUE JIeliCTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'0 TIO3HAHMSI BEIIECTB U XUMUUYECKUX PEAKITUH;

dopMmynupoBaTh IENIM M 33Ja4d  WCCJIEAOBaHMS, KCIOJIb30BaTh  IIOCTABICHHBIE U
CaMOCTOSITEIILHO C(hOPMYTMPOBAHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTA IMO3HAHUS W OCHOBBI IS
(dhOopMUPOBAHUS THITOTE3HI 10 MPOBEPKE MPABUIHBHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA,

BJIAJICTh HABBIKAMU CAMOCTOSATEIIBHOTO IUIAHUPOBAHHUS M IPOBEACHUS  YUCHHUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAThH yMEHHWs HAOJFOJAaTh 3a XOJOM IIPOIlecca, CaMOCTOSTEIBHO
MPOrHO3UPOBATh €r0  pe3ynbrar, (QopMyiaupoBaTh OOOOIMIEHHS ¥  BBIBOABI  OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCJICIOBAHUS, COCTaBISATh OOOCHOBAHHBIM OTYET O MPOJCITAHHON
pabore;

NpPHOOPETATh OIMBIT YYCHUYECKON HCCIIEeIOBATEIbCKON U MPOEKTHOHN AESATENLHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHHs MPAKTHYSCKHX 3aj/1ad,
MIPUMECHCHUIO Pa3IMYIHBIX METOOB ITO3HAHUS.

3) pabora ¢ nungopmanmeii:

OPHECHTUPOBATHCS B PA3JIUYHBIX MCTOYHHUKAX HMHPOpMaNUU (HAYYHO-TIONYJSIpHAS JIMTEpaTypa
XUMHYECKOTO  COJIEp)KaHWs, CIpPaBOYHBIE TocoOMs, pecypchl MHTepHeTa), aHAIM3UPOBATH
UH(OPMAITUIO PA3IUYHBIX BUAOB U (POPM MpEACTaBICHUS, KPUTHUYECKH OIICHUBATH €€ IOCTOBEPHOCTH
Y HETIPOTHBOPEYHBOCTH;

(GopMyTUpOBaTh 3alMpPOCHl ¥ TMPUMEHATh PA3JIMIHBIE METOABl TPH IOUCKE U O0TOOpe
uH(pOpMaIU, HEOOXOIMMOM TSI BHITTOIHEHUST Y4eOHBIX 3a/1a4 ONMPEIeIEHHOTO THIIA,

npuoOpeTaTh ONBIT HCHOJIb30BaHHUS WH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUHA U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIBHYIO (hopMy TpeacTaBicHHs HWHGOpMAIUU (CXEMBI,
rpaduKu, TuarpaMMebl, TaOJIUIIBI, PUCYHKU U JPYTHE);

HCIIOIh30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPH pabOTe ¢ XUMHUYECKOW WH(pOpPMAITUECH:
MPUMEHSTh MEXIpPEIMETHbIE ((PU3NYECKUE W MAaTeMaTUYECKUE) 3HAKU W CHUMBOIBL, (HOpMYIHI,
ab0peBHUaTyphl, HOMEHKIIATYPY;

HCIIOIh30BaTh M MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATIISTHOCTH.

OBiaeHHe YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH JeHCTBHSIMMU:



3a7laBaTh BOIPOCHI 10 CYHIECTBY OOCYXJaeMOW TEeMbl B XOJ€ AMANOra W/MIM AUCKYCCHH,
BBICKA3bIBaTh UJEH, (HOPMYIUPOBATH CBOU MPEATIOKEHHUS OTHOCUTEIHHO BBIOIHEHHUS MPEATI0KECHHOM
3aJau;

BBICTYNaThb C INIPE3€HTAalMeld pe3yJabTaTOB IO3HABATEIbHON JIEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHHKAMH IIPU BBINOJIHEHUU XMMHUYECKOIO0 HKCIEPUMEHTA,
IPAaKTUYECKOM padOThl MO HCCIEAOBAaHHIO CBOMCTB HM3y4yaeMbIX BEILECTB, pealu3aluyd ydeOHOro
npoekta U (OpMyIHpOBaTh BBIBOABI MO pe3yjbTaTaM MPOBENEHHBIX HCCIEJOBAHUNM TMYTEM
COTJIaCOBaHUS MO3UIHI B X0/1e 00CYXAeHUS 1 0OMEHAa MHEHUSIMH.

OBJiajieHNe YHUBEPCAJIBHBIMH PeryIsiTHBHbBIMH JIeliCTBUSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBATh UM OCYLIECTBIATh CBOK I103HABATENBHYIO JEATEIbHOCTb,
ompenensas e€ eI W 33Ja4d, KOHTPOIUPOBATh M IO Mepe HEO0O0XOAWMOCTH KOPPEKTHPOBATH
npeJlaraéMblii  alrOpUTM  AEWUCTBUIM IpH BBINOJIHEHUH YYE€OHBIX M MCCIENOBAaTENbCKUX 3a7ad,
BbIOMpaTh Hanbosnee 3(PPEeKTUBHBIN crOCOO MX pElIeHUs ¢ YYETOM IMOIYyYEHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH EATEILHOCTH Ha OCHOBE CaMOaHaJIM3a U CaM OOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenmeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuyeckas XMMUs OTPaXkaroT:

c(hOpMHUPOBAHHOCTh TMPEIACTABICHUN O XUMHUYECKOM COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMMHUU B TO3HAHUM SIBJICHUN NPHUPOIBI, B (HOPMUPOBAHMM MBIIUICHUS U
KYJIbTYpPbI IMYHOCTH, €€ (PYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOM Uil pelIeHus] MPaKTHUECKUX
3a/1a4 1 HKOJIOTMYECKH 00OCHOBAHHOIO OTHOLIEHHS K CBOEMY 37J0POBbIO U IIPUPOIHOMN CpPEJIE;

BJIQJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpPAs BKIKOYACT: OCHOBOIIOIATAIOIIME ITOHSTHS
(XMMMUYECKMHM  3JI€MEHT, aToM, JJIEKTpOHHas 000JIouKa aToMa, MOJIEKYJIa, BaJE€HTHOCTb,
3JIEKTPOOTPUILIATEIBLHOCTh, XUMHUECKAs CBS3b, CTPYKTYpHasi opmyna (pa3BEpHyTas U COKpalEHHast),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, yriepoaHblil cKkemeT, (yHKIHOHATIbHAS TPYIINa, pajuKall,
WU30MEpUsl, U30MEPBI, TOMOJIOTMYECKUN PsIll, TOMOJIOTH, YIJIEBOJOPO/IbI, KHCIOPOJ U a30TCOAEpKAILNE
COEIMHEHMS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHHUS); TEOPUHU U
3aKOHBI (TE€OpHUsl CTPOEHUs OpraHuuyeckux BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHHsS MaccChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUHU; MUPOBO33PEHUECKUE 3HAHUS, JISXKAIIUE B
OCHOBE NOHMMAaHHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUH, (PaKTOJIOTMYECKUE CBEICHUS
O CBOWCTBaX, COCTaBe, IOJYYEHHHM M OE30MACHOM HCIIOIB30BAHUH BAXHEUIINX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUUECKOM NesATETbHOCTH YeJI0BEKa,

c(OPMUPOBAHHOCTh YMEHUH BBISIBISITH XapakTepHbIE MpPU3HAKU IMOHITHM, YCTaHABJIMBATh HX
B3aUMOCBS3b, MWCIIOJIb30BaTh COOTBETCTBYIOIIME IIOHATHS IIPU OINMCAHUM COCTaBa, CTPOCHUSA H
IIPEBPALICHUI OPraHUYECKUX COCIUHEHMI;

c(OPMUPOBAHHOCTh YMEHHUI HCIIOIb30BaTh XUMHUYECKYIO CHUMBOJIMKY Uil COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOH) (OpPMYT OPraHMYECKUX BEUIECTB H
YPAaBHEHUI XUMHUYECKHX PEaKUUM, W3rOTAaBIMBAaTh MOJEIM MOJIEKYJ] OPraHMYECKUX BEIIECTB IS
WJUTFOCTPALMM UX XMMUYECKOT0 ¥ POCTPAHCTBEHHOI'O CTPOEHNS;



c(OpPMUPOBAHHOCTh YMEHHI YCTaHABIMUBATh IPUHAJIEKHOCTh H3YYEHHBIX OpPraHUYECKUX
BEIIECTB I10 UX COCTaBY U CTPOCHUIO K OMPEAEIEHHOMY KIIACCY/TPYIIe COeTUHEHUN (YTII€BOAOPO/IBI,
KHUCJIOPOJI M a30TCOIEPKAIINE COSTUHEHH S, BRBICOKOMOJIEKYIIIPHbIE COSIMHEHUS ), TaBaTh UM Ha3BaHUs
no cucremarndeckor Homenkimatrype (IUPAC), a Takke NpHBOAWTH TpPUBUAIBHBIC Ha3BaHUS
OTJENIbHBIX OpPraHMYECKHUX BEILECTB (STUJIEH, NPOMNMJIEH, AalETUIEH, ITWJIECHIJVIMKONb, TJIULEPHH,
denon, popmanbaerui, aleTalbIeru/l, MypaBbHHAasE KUCIOTa, YKCYCHAs! KUCII0Ta, OJIEMHOBAs KUCIIOTA,
CTeapuHOBas KUCIIOTa, [NII0K03a, PpyKTO3a, Kpaxmall, HeJUTi0J103a, TIIULIHH);

cOPMUPOBAHHOCTh YMEHUSI ONPEJCNATh BHIbI XHUMHUYECKOW CBSI3M B  OPraHUYECKHX
COeIUHEHMX (OIMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHHS IPUMEHSTh MOJIOXKEHHSI TEOPUU CTPOCHUSI OPTraHUYECKUX BEILECTB
A. M. ByrnepoBa 1151 00bSICHEHNS 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH
COXPaHEHHUS MacChI BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKHUE U XMUMHUYECKHE
CBOMCTBA THUIIMYHBIX NPEACTABUTENECH pa3INYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH,
STWJIEH, TMPOMWJIEH, aleTWwieH, Oyramuen-1,3, mMerunOyramuen-1,3, OeH301, MeETaHON, ATaHOIN,
STUJICHIJIMKOJb, TJIMIEPUH, (EHOIN, aleTaabJeru], MypaBbHUHAasi M YKCYCHas KHCIIOTBHI, TJIIOKO3a,
Kpaxmad, LeJUIF0JI03a, aMUHOYKCYCHAsl KUCII0TA), WIIJTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEX1Yy HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C UCTIONIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaThb HCTOUYHUKH YIIIEBOAOPOJHOIO ChIpbs (HE(DTBH,
OPUPOAHBIA Ta3, Yyrojb), CIOCOOBI WX MEpepadOTKH W MPAKTHYECKOE TNPUMEHEHUE MPOIYKTOB
nepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOAWTH BBIUMCICHUS MO XUMUYECKUM ypaBHEHHUSM (MacChl,
00bEMa, KOJIMYECTBA MCXOAHOrO BEIIECTBA MM MPOAYKTAa PEAKLIMU MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEUIECTB HJIM MPOAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHUHN BIAJCTh CHCTEMOW 3HAaHUNW 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, UCTIONB3YEMbIX B XUMHUU MPH W3YUYECHUU BEIIECTB M XMMUYCCKUX SIBICHHN (HaONIOIEHUE,
U3MEpEeHHEe, DKCIEPUMEHT, MOJIEIUPOBAHUE), UCIOJIb30BATH CHCTEMHbIE XUMHUYECKHE 3HAHUSA IS
NPUHATHAS PENICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYAIMSX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHUU COONIOAaTh MpaBUiia TOJH30BAHUS XUMHYECKOH MOCYyAoH U
nabopaTOpHBIM 00OpYJOBaHMEM, a TaKXKe IpaBuja OOpAIIeHHs C BEIICCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU T10 BBIMIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKHUX ONBITOB;

chOPMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKHH HIKCHEPUMEHT
(mpeBpallleHUs OpraHMYECKUX BEUIECTB IIPU HArpeBaHMM, IOJYYEHUE OSTWIEHA U HU3YYEHHE €ro
CBOICTB, Ka4eCTBCHHBIC PEAKI[MU OPTraHUYECKHX BEIIECTB, JCHATypalusi OClIKOB MPU HArPEBaHHH,
[[BETHBIE PEAKI[MU OEJIKOB) B COOTBETCTBHH C MpaBUIAMH TEXHUKU O€30MACHOCTH MpU OOpallleHUuu C
BEUIECTBAMU U  J1aOOpaTOpHBIM  O0OOpPYIOBaHHEM, NPEACTABISATh PE3yJIbTaTbl XHUMHYECKOIO
SKCIIEPUMEHTa B ()OpME 3aIUCH yPAaBHEHUH COOTBETCTBYIOIIUX PEaKIUid W (HOPMYITUPOBATH BHIBOJIBI
HA OCHOBE TUX PE3YJbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAIW3HpPOBaTh XUMHUYECKYI0 HH(OpMaluio,
MOJTYYaeMyI0 U3 pa3HbIX HCTOYHUKOB (CpesICTBa MacCoBOM nHpopmanu, UHTEpHET U APYTrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJII0/IaTh MPaBUIIa SKOJIOTUYECKH 11eIECO00Pa3HOro MOBEICHUS B
OBITY ¥ TPYIOBOW NEATEILHOCTH B IIEJISAX COXPAHEHHUsS CBOETO 3J0POBBS U OKPYKAIOIICH MPUPOTHON
cpenbl, OCO3HaBaTh OIMACHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONpPEACIEHHBIX OPraHUYECKUX



BEIIECTB, MOHMMas cMblca nokaszarens [IJIK, moscHATP Ha mpumepax CIOCOObI YMEHBIICHHS U
IIPENOTBPALLECHUS UX BPEIHOIO BO3ICHCTBYS HA OPTaHU3M YEJIOBEKa,;

JUIs 00yYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10pPOBbSI: YMEHHE NMPUMEHATh 3HAHMS
00 OCHOBHBIX JIOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHUI;

JUISL CJIETIBIX U CIa0OBUAAMIMX OOYYAIOIIMXCSA: YMEHHE MCIONb30BaTh PElbe(hHO-TOUCHHYIO
cuctemy obo3Hauenuit JI. bpaiins st 3anucu XuMudeckux Gopmyi.

11 KIIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0I1asi 1 HeOpraHu4ecKasi XuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUI: O XUMHUYECKOM COCTABJISIONICH €CTECTBCHHO-HAYYHOM
KapTHHBl MHpA, POIM XMMHH B TO3HAHUU SBJICHUA MPUPOAbI, B (HOPMHPOBAHUHM MBIIUICHUS U
KYJIbTYpbl TUYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM IS pPEeleHUs] MPaKTHYECKUX
3a7a4 ¥ 9KOJIOTHYeCKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpee;

BJIQJICHUE CUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJAraloOIIMe MOHSITHUS
(XMMUYECKHI SJIEMEHT, aTOM, M30TOI, S-, P-, O- 3JEKTPOHHBIC OpOUTAIM AaTOMOB, WOH, MOJIEKYIIa,
MOJIb, MOJIIPHBII 00BEM, BaJIC€HTHOCTH, YJIEKTPOOTPHUILIATENILHOCTh, CTENIEHh OKUCICHUS, XUMUYeCKast
CBs3b (KOBaJE€HTHAas, HMOHHAs, METaJUIMUecKas, BOIOPOAHAs), KPHUCTAJUIMYECKas pEelETKa, THIIbI
XUMUYECKUAX PEAKLMM, pacTBOpP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI, JIEKTPOIUTUYECKAS TUCCOLUALMS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHMUECKOM pEeakiuy, XUMHUYECKOE PAaBHOBECHE);TEOpPUU U
3aKOHBI (TEOPHsl IIEKTPOIUTHUECKON TUCCOoLManuu, nepuoandeckuit 3akon J{. . Menneneesa, 3akoH
COXpPaHEHUsT MacChl BEIIECTB, 3aKOH COXPAHEHUs M IPEBPAILCHMS HSHEPIUU IPU XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHM, MUPOBO33PEHUECKHUE 3HAHUS, JISKALIUE B
OCHOBE TOHMMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBIICHUH, (PaKTOIOTMYECKUE CBEICHHS
O CBOICTBax, COCTaBe, MOJYyYEHUU M OE30MaCHOM HCIIOJIb30BAHUN BAaKHEHIIMX HEOPraHMYECKHX
BEIIECTB B OBITY U MPAKTUUECKOH JEATETHLHOCTH YEJIOBEKa,

c(hOPMUPOBAHHOCTh YMEHUI BBISIBISATH XapakTepHblE MPU3HAKU TMOHITHH, YCTaHABIMUBATH MX
B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MOHATHUS IIPU ONMCAHUHM HEOPTraHWYECKHUX BELIECTB U
UX IPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHUIN HUCIIONB30BATh XUMUYECKYIO CUMBOIIUKY ISl COCTaBICHUs (HOpMYIT
BEIICCTB W YypPaBHCHWH XWMHYECKUX pEaklui, cucremarndeckyto HomeHkiarypy (IUPAC) u
TPUBUAJIBHBIE HA3BAHMS OTAEIbHBIX HEOPraHMUYECKHUX BEUIECTB (YrapHbId Tra3, YIJEKHUCIBIA ras,
aMMHaK, raniéHasi U3BeCTh, HeraméHas U3BecTb, MTUThEBAs COJa, MUPHUT U JPYyrue);

c(OPMUPOBAHHOCTh YMEHHUH ONpPENeNATh BaJEHTHOCTb U CTENEHb OKUCICHMS] XUMHYECKHUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOI'O COCTaBa, BMJ XMMHMUYECKOM CBSI3U (KOBAJEHTHAs, MOHHa,
MeTaJUIMYecKas, BOJOPOJAHAs) B COCOUHEHHSIX, THUIN KPUCTALIMYECKOM pEmETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIsIpHas, HOHHAs, METAJUINYECKasi), XapaKTep Cpelibl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAICKHOCTh HEOPTaHUUECKUX BEIIECTB MO UX
COCTaBY K ONPEIEIEHHOMY KJIacCy/TpyIIe CoOeMHEHUH (IIPOCThIe BEIIECTBa — METAJNIbl U HEMETAJLIbI,
OKCH/[Ibl, OCHOBAHUSI, KUCIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI mepuoandeckoro 3akona J[. 1. MenneneeBa u
JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOLIYI0, OObSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;



c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHUX
sanemeHToB 1—4 mepuonoB I[lepuoanueckoit cucrtembl xumuueckux snemeHTtoB JI. U. Mennaeneena,
UCIIONIb3Yysl TOHATHS «S-, P-, O-3JIEKTPOHHBIC OpPOUTAN», «IHEPTETHUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHSI CBOICTB XMMHUYECKHX 3JIEMEHTOB M UX COECIUHEHHUI IO MepuoaaM U
rpynmnaM [lepuoanueckoil cucreMbl XUMUYECKUX 3i1eMeHTOB [1. 1. Menneneesa,;

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPTaHWYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAaHUE I'€HETUUYECKON CBSA3HU
MEXJly HEOPraHMYECKHMHU BEIIECTBAMU C IIOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOLIMX XMMHUYECKUX
peaKIuii;

c(OPMUPOBAHHOCTh yMEHHUS KJIACCU(PUIUPOBATh XUMHUYECKHE PEAKIUH IO Pa3INdHbIM
NpU3HAKaM (YUCIYy W COCTaBy PEAarupyrlolliX BEIIECTB, TEIUIOBOMY 3((EKTy peakiuu, U3MEHEHUIO
CTETeHEW OKUCIICHUS IEMEHTOB, 0OpPaTUMOCTH PEaKIUH, YUaCTUIO KaTanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTaBIIATh YPABHEHWsI PEAKIHMA Pa3TUYHBIX THIIOB, MOJHBIC
COKpallléHHbIC YPAaBHEHHS PEaKIIMi HOHHOTO OOMEHA, YUUThIBasl YCIOBHS, MPU KOTOPBIX 3TH PEaAKIIU
UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTBYMEHUN MPOBOAUTH PEAKIUHU, MOATBEPKIAlOIMEe KaueCTBEHHBIM coCTaB
Pa3NUYHBIX HEOPTaHMYECKHX BEIIECTB, PACIO3HABATh OMNBITHHIM MYTEM HOHBI, MPUCYTCTBYIOIIHUE B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX BEIECTB;

c(OPMUPOBAHHOCTh yYMEHHMHM pACKphIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuil IOCPEICTBOM COCTABIIEHUS AIEKTPOHHOIO OajlaHCca 3TUX peaKLuii;

c(OPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCHMOCTh CKOPOCTH XHMHUECKOH pEakiuu OT
Pa3IMYHBIX (AKTOPOB; XapakTep CMENICHUS XMMHYECKOrO PaBHOBECHUS B 3aBUCHMOCTU OT BHEIIHETO
BoznericTBus (npunuun/lelllarense);

c(OpPMUPOBAHHOCTh YMEHUI XapaKTEpHU30BaThb XHWMHUUYECKUE IPOLECCHI, JieXkallie B OCHOBE
IPOMBILUIEHHOTO TIOJYy4YEHHS CEpHOM KHUCJIOTHI, aMMHuaka, a Takke C(HOpMHPOBAHHOCTh
npefcTaBieHuid 00 OOHmMX HAy4YHBIX MPHHIMIAX M SKOJIOTMYECKHX MpolieMax XHMHYECKOTo
MIPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHHMM MPOBOAUTH BBIYUCICHHS C UCIOIb30BAHHEM MOHSTHUS «MaccoBas
JOJIsl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHWN Ta30B MPU XUMHUYECKHX PEAKIUSIX, MAaCChI
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO U3
YUYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOro 3(QeKTa peaklud Ha OCHOBE 3aKOHOB COXpPaHEHUs
Macchl BELIECTB, IPEBPALLICHUS U COXPAaHEHUSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUU COONIOAaTh MpaBUiia MOJb30BAHUS XUMHYECKOH MOCYAOH U
nabopaToOpHbIM O0OpYZOBaHUEM, a TAKXKe IpaBuiIa OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMU TI0 BHIMIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKHX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW IMJIAHUPOBATb M  BBIIOMHATH XUMHUYECKUH OSKCIIEPUMEHT
(paznoxeHue mepokcuja BOAOPOJA B MPUCYTCTBUM KaTalu3aropa, ONpeJesieHue Cpeibl PacTBOPOB
BEIIECTB C MOMOINBIO YHHBEPCATHHOI'O WHAMKATOPA, BIUSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTH
XUMHYECKON peaklnu, peakiiuu HOHHOr0 0OMEeHa, KaueCTBEHHbIE PeakIui Ha cyinbdar-, kapOoHaT- U
XJIOpUJ-aHUOHBI, HA KaTUOH aMMOHHS, pelIeHHe HKCIEPUMEHTANbHbBIX 3aJa4 Mo TeMaM «MeTalibs» 1
«Hewmeramibl») B COOTBETCTBUU € MPaBUIAMH TEXHUKH 0€30MacCHOCTH MPU OOpaIleHUH C BEIIeCTBAMH
U J1a0opaTOpHBIM 00OPYAOBAHHUEM, MPEICTABIATh PE3YIbTaThl XUMUYECKOTO IKCIIEpUMEHTa B (hopMme
3alMCU YPaBHEHUM COOTBETCTBYIOIIMX peakuuid u (GopMynaupoBaTh BBIBOJbI Ha OCHOBE 3THX
pE3YNbTATOB;



cOPMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAM3UPOBaTh XUMHUYECKYI0 HH(}OpMaluio,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM KOMMYHHKaUK, HTEpHET U apyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJI0IaTh MPaBUIIa SKOIOTUYECKH 11eTIECO00Pa3HOro MOBEICHUS B
OBITY ¥ TPYIOBOW NEATEILHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPYKAIOIIEH TPUPOAHOU
Cpelbl, 0CO3HaBaTh OMACHOCTh BO3JIEUCTBUS HA KUBBIC OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax crocoObl YMEHBIIEHHs] U TMPEIOTBPAICHHS HX
BpPEHOTO BO3JCHCTBHUS Ha OpTaHN3M YEJIOBEKa,

JUISE OOYYArOIIMXCSl C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 3JIOPOBBSI: YMEHHE MPUMEHSITH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX [MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHMUIA;

JUIS CJIETIBIX M CIa0OBUISIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh Pelbe(pHO-TOUCUHYIO
cucremy obo3Hauenuii JI. Bpaiins st 3anmucu XuMUIeckKux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KoumnuyecrBoyacos DJIEeKTPOHHbIE
Ne HaumenoBanuepasiesion u (undpposbIe)
nuppoBbI
n/n TeMIIPOTrPaMMbl Bcero Kontpoabnubiepadorsl | IlpakTnuecknepadoThl P
o0pa3oBaTe/IbHbIEPECYPChI
Paszpnen 1.TeopeTnueckue 0OCHOBbI OPraHH4YeCKOM XUMMHUH
[Ipenmer opraHn4YeCcKO XUMUHU.
11 Teopus CTpOEHMS OPTaHUYECKUX 3
coequHenunit A. M. byrneposa
Hroromnopasaeny 3
Pa3zgesa 2.YrieBoaopoanbl
51 [IpenenpHBIEYTIEBOIOPOABI — 5
' aJIKaHbI
59 HemnpenenbHble yrieBoaopoib: 5 1
' QJIKEHbI, AJIKAJUCHBI, AIKUHBI
2.3 ApomMaTH4eCcKUEyTIeBOI0P OB 2
24 [IpupoaHbIE HCTOYHUKH 3 1
' YTJIEBOAOPOIOB U UX NepepadoTka
Hroronopasaeny 13
Pasnen 3.KuciaopoacoaepxanueopranudecknecoeMHEeHUs
3.1 Criuptel. @enon 3
39 Anpbneruapl. KapOOHOBBIE KHCTOTHI. 7 1
' CroxubIe 3(QUpBI
3.3 VrieBonasl 3 2
Hroromnopasaeny 13




Pa3nen 4.A30Tcoaep:KalIMeopraHnYecKHecoeIMHeHU S

41 AMUHBL. AMUHOKHCIIOTBI. benku 3
Wroronopazaeny 3
Pasnen S.BbicokomMoJieKyasipHbIecOeIHHEHUA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroromnopasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KounvecTBo4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB u R
n/n TeMIIPOrpaMMbl Bcero Kontpoabsnbiepaborsl | IIpakTnuecknepadoTsl P
o0pa3oBaTeJbHbIEPeCYpPChl
Pazgen 1. TeopeTuyecKHEOCHOBBIXUMUH
Crpoenue aromoB. [lepuognueckuii
11 3akoH U [lepnonnueckas cucrema 3
' XMMHUYECKHX 31eMeHTOB 1. U.
Menneneera
19 CrpoenueBeniecTna. 4
' MHOroo0pa3ueBenecTn
1.3 XUMHYECKHUEPEAKITUN 6 1 1
Hroronopasaeny 13
Paznen 2.HeoprannueckasixuMust
2.1 Mertamibl 6
2.2 Hewmerammbl 9 1
53 CBsi3b HEOPTAHUYECKUX U 5
' OpraHMYECKUX BEILECTB
Uroronopazneny 17
Pasznen 3.Xumus v Ku3Hb
3.1 XUMUS 1 KU3HB 4
Uroronopaszneny 4
OBHIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KIIACC
Ne Kosnun4yecTBouacos
Jarau3yuy | DJieKTpoHHbIenH(ppoBbIcoOpa3oBaT
n Temaypoxka Bce | KontposbHble IIpakTnyeckue
eHHs eJIbHbIepecypChl
/ ro padoThI padoThI
n
1 [Ipenmer opraHnyeckoil XUMuH, e 1
BO3HHKHOBEHHWE, PA3BUTHE U 3HAUCHHE
Teopust CTpoeHUST OPraHUYECKUX
2 coequHenuit A. M. byrieposa, eé 1
OCHOBHBIE MTOJIOXKEHHUS
[IpencraBnenue o knaccuukauu
OpPTaHUYECKUX BEILECTB.
3 Homenkiarypa (cucremMaTudeckas) u 1
TPUBUAIbHBIC HA3BAHUSI OPTAaHUYECKUX
BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHM Psifg
5 Meran u 3TaH — NpOCTEUIIINE 1
MPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, 1
CBONCTBA
7 DTUJIEH U MIPONUIIEH — MPOCTEHIINe 1
MIPE/ICTAaBUTENN ATKEHOB
8 [TpakTrueckast padora Ne 1. 1 1
«[lonydyenue sTHiIeHa U U3yYEHHUE €T0




CBOMCTB»

Anxanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [lonmydyenne
CUHTETUYECKOTO KaydyKa U Pe3UHBI

10

AJIKWHEBI: COCTaB B OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTUYECKUI P,
AnetuieH —
MIPOCTEUINNTIPEACTABUTENBAIIKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHYECKON peaknu

12

ApeHbl: 6EH3011 U TONYOI.
TokcuuHOCTH apeHOB

13

I'enernyeckas cBsI3b yrieBOIOPOAOB,
MPUHAIJISKAIINX K Pa3IMUHbIM
KJjlaccam

14

[IpupoaHbie HCTOYHUKH
YTJIEBOJOPOAOB: MPUPOIHBIN ra3 U
MOIYTHBIE HEPTSHbIE ra3bl, HEPTH U
MPOJIYKTHI €€ rmepepadoTKu

15

[TpupomHble NCTOUHUKH
YIJIEBOJOPOAOB: IPUPOAHBIN I'a3 U
MOIMyTHBIE HEPTSHBIE r'a3bl, HEYTH U
IPOIYKTHI €€ epepaboTku

16

Kontponbnas pabota no paszueny
«YTI€BOIOPOIBD)

17

[IpenenbHbIe OTHOATOMHBIEC CITUPTHI:
MeTaHoJ U 3TaHoi. BogopoaHascasszpb

18

MHOroaToMHsbI€ CIIUPTHI:




OTUJICHI'JIUKOJIb U TTIMLCPHUH

19

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckrue 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

20

Anpaerunsl: GopMabIerua U
areTaiabaerua. Alerod

21

OaHOOCHOBHBIE NTPEEIbHBIE
KapOOHOBBIE KUCIIOTbI: MypaBbUHAs U
YKCYCHast

22

[IpakTrueckast padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCIIOTBD»

23

CreapuHOBasi U OJICMHOBAsI KUCJIOTHI,
KaK MPEeACTaBUTETN BBICIINX
KapOOHOBBIX KUCIIOT

24

Mpr1a KaK cOJIM BBICIINX Kap6OHOBBIX
KHCIIOT, UX MOIOIIEe ACHCTBIE

25

CrnoxHbIe 2UPHI KaK TPOU3BOTHBIC
KapOOHOBBIX KUCIIOT.
I'aaponu3cinoXHBIXAPUPOB

26

JXKupsl: runponus, npuMeHeHue,
Ouonoruyeckas poib KUPOB

27

VYrneBosl: cocTaB, KilacCU(PpUKALIHSL.
Baxneiimue npeacraBuTeNu:
TJII0K03a, (ppyKTO3a, caxaposa

28

KanMaJ'I " OCJII0JIO3a KakK
IIPpUPOIAHBIC ITOJIUMCEPLI

29

Kontponbnas pabota no pazueny




«Kucnoponconepxamue
OpPTaHUYECKUE COCIUHEHUSY/
Bcepoccuiickas nmpoBepoyHasi pabora

OO6mrast xapakTepucTUKa
a30Tco/IepKalINX OpraHUuYECKUX
coenuHeHui / Beepocceuiickas

30

IpoBepoyHas pabora

31 AMWHBI: METHJIaMUH U aHUJINH

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OPTaHWYECKUE COSAMHCHHUS, X

32 ouonornyeckoe 3Hauenue. IlenTuapl.
BenkukaknpupoTHBIEBBICOKOMOIEKYJT
SIPHBICCOCTUHEHUS

OCHOBHBIE TTOHSITHS XUMHH

33
BBICOKOMOJICKYJIAPHBIX COCANHCHUU

OCHOBHBIE METO/BI CUHTE3A
34 | BBICOKOMOJIEKYJSPHBIX COSANHEHHM.

[I;macTmaccel, KaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KIIACC

Ne

n/
n

Temaypoxka

KoanuecTBouacoB

Bce
ro

KountpoabHbiep
a00ThI

IIpakTnyeckuep
a00ThI

Jarauzyue
HHUS

DJleKTPpOHHBbIeM(PPOBBICOOPA30BATE/ID
HbIepecypChl

XHUMHAYECKUH 3JIEMEHT.
AToM. DneKTpoHHas
KOH(UTYpalns aTOMOB

[leproauueckuii 3aK0H U
[lepuognueckas cucrema
XUMHUYECKHX dJIeMeHTOB /1.
H. MenneneeBa, ux CBS3b C
COBPEMEHHOU TeopUeit
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKHUX
3JIEMEHTOB M KX COCTMHCHUI
0 TPYIIIIaM U TIEPHOIAM.
3HaveHHE MePUOANYECKOrO
3aKOHA M CHCTEMBbI
XUMHYECKHUX IJIEMEHTOB
J.1. Menneneena B
Pa3BUTHHU HAYKH

CrpoeHue BelecTBa.
XuMHUYECcKasi CBS3b, €€ BHUIIBI,
MeXaHH3Mbl 00pa30BaHU
KOBAJIEHTHOM CBS3H.
BonopoanasicBsizb




BaneHTHOCTS.
DJIEKTPOOTPULIATEIIBHOCTD.
CrelneHb OKUCIICHUS.
BemectBa MonekyasipHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[TonsiTHEe 0 MUCTIEPCHBIX
cucreMax. VMIctnHHBIE N
KOJUIOUJIHBIE PACTBOPBI.
MaccoBas 1oJ1s BeniecTBa B
pactBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYCCKUX
coenuHenni. I'eneTnueckas
CBSI3b HEOPTaHUYECKUX
BEIIECTB, PA3IMYHBIX
KJIaCCOB

Knaccudukanus
XUMHYECKUX PEAKLINil B
HEOpPraHUYECKON 1
OPraHUYE€CKON XUMHUH. 3aKOH
COXpaHEHHsI MaCcChl BEIIECTB;
3aKOH COXPAHEHUS U
MPEBPAILICHUS] SHEPTUU TIPU
XUMHUYECKUX PEAKITUIX

CKOpoOCTh peakiui.
OO6patuMble peakiuu.
XHUMHYECKOE PABHOBECHE

10

[IpakTuyeckas padora Ne 1.




«BnusiHue pa3zan4HbIX
($hakTOpOB Ha CKOPOCTh
XUMHYECKON PEaKInm»

11

DIIeKTPOIUTUYECKAS
nucconuanud. Ilonsarue o
BOJIOPOIHOM II0Ka3aTelie
(pH) pactBopa.
PeakuuunonHorooOMeHa.
['MIponu30praHUYECKUX U
HEOPTaHWYECKUXBEIIIESCTB

12

OKuCIUTENbHO-
BOCCTaHOBUTEJIHHBIC
peakiuu. [Tonstie 06
3JIEKTPOJIN3€E PACIIaBOB U
pacTBOpPOB CONEN

13

KonTponbnas padora no
pazzneny «Teopernyeckue
OCHOBBI XUMHI

14

MeTaiibl, UX IOJI0KEHHE B
[Iepnonnueckoit cucreme
XAMHUYECKHX dJIeMeHTOB /1.
H. Menneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
OO06muedr3nIecKueCBONCTBA
METaJJIOB

15

CriaBEI METAJIOB.
DIIEKTPOXUMHUECKUH PsiT
HANPSDKEHUN METaJIoB




16

XHUMHYECKHE CBOMCTBA
Ba)KHEHUIIINX METAILIOB
(HaTpwuii, KK, KAJIBIHH,
MarHui, aJllOMUHUN) U UX
COCTMHEHUN

17

XUMHAYECKHAE CBOMCTBA
XpOMa, MEIN U UX
COEIUHEHUN

18

XMMHYECKHUE CBOICTBA
IIMHKA, JKeJe3a B UX
COCIMHEHUN

19

[TpakTrueckas padora Ne 2.
"Pemenne
9KCIIEPUMEHTAIBHBIX 33124
o TeMe «MeTae»"

20

Hewmerasipl, uX MonoxeHue
B [lepmonnueckoii cucreme
XAMHUYECKHX dJIeMEeHTOB /1.
H. Menneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB

21

Du3nyeCKre CBOMCTBA
HEMETAJLJIOB. AJUTOTPOIHS
HEMETaJIOB (Ha IpUMEpe
KHCI0poJa, cepsl, hochopa
U yriiepoja)

22

XUMHYECKHUE CBOIMCTBA
rajoreHoB, Cephbl U UX
COCIMHEHUN




23

XMMHYECKHUE CBOICTBA
azota, ¢pocdopa u ux
COCTMHEHUN

24

XUMHYECKHE CBOMCTBA
yriaepoja, KpeMHHUS U UX
COCTMHEHUN

25

[IpuMeHeHre BaXKHEUIINX
HEMETAJJIOB U UX
COCIMHEHUI

26

O0o06menue u
CHCTEMaTH3allys 3HAaHHUH 110
TeMe «HemeTamaby.
Brraucnenus nmo
YpaBHEHUSIM XUMUYECKUX
peaKkuuii u
TEPMOXUMHUUYECKUE PACUETHI

27

[IpakTuueckas padbora Ne 3.
«Pemenue
AKCTIICPUMEHTAJIbHBIX 3a7a4
o TeMme "Hemeramib!"»

28

KonTponbnas padora no
TeMaM «MeTajuibl) 1
«HemeTamibe»

29

Heoprannueckue u
OpPraHNYECKUE KHCIIOTHI.
Heoprannueckue u
OpPraHUYECKUE OCHOBAHMS

30

AmdorepHbIe
HEOpraHNYeCcKHe 1




OpraHUYeCKUE COCTUHEHHUS.
I'emeTmyeckas cBs3b
HCOpFaHI/I‘-IeCKI/IX nu
OpraHUYeCKUX BEIIECTB

31

Posnb xumun B obecriedeHun
9KOJIOTHYECKOM,
SHEPreTUYECKON M MUIIEBOU
0e301acHOCTH, Pa3BUTUHU
MEIUIUHBI

32

[IpencraBnenus 06 oOmUX
HAYYHBIX TIPUHITAIIAX
MPOMBIIIUICHHOTO TIOTyYeHUS
B)XHEUIIINX BEIECTB

33

YesoBek B MUpE BEILECTB U
MaTepHuasIoB

34

Xumus u 3J0pPOBbBCYCIIOBCKA

OBLIEE KOJIMYECTBO YACOB
I10 [TIPOT'PAMME

34




MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM ITPOT' PAMMBI

10 KJIACC

KoanposepsiemoropesyabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTaThl 0CBOCHUA
OCHOBHOI1 00pPa30BaTEJILHOM IPOrPAMMBI CPEAHEr0
o01rero oopazoBaHus

TeopeTn4ecKreOCHOBBIOPTaHMYECKOMXUMHUH

1.1

ChopMupoBaHHOCTh ~ NpPEACTaBIEHUH O  XHUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpa, poJin
XMMHUU B TIO3HAHWU SBICHUN NPHUPOJIBI, B (HOPMHPOBAHUU
MBIIUICHUSI ¥ KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOM
rPaMOTHOCTH, HEOOXOIMMOM MJIsi pElIeHUs MPaKTHYECKUX
3aJa4 M OKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON cpelie

1.2

Brnanenne cucreMol XMMHMYECKUMX 3HAHMM, KOTOpas
BKJIFOYACT: OCHOBOIOJATalIINe TMOHATUSA  (MOJeKyIa,
BaJICHTHOCTD, 3JIEKTPOOTPUIIATEIHLHOCTD, CTCIICHD
OKHCIICHUS, XMMHUYECKas CBA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM, YIIepOAHBIN CKeNeT, (YHKIHMOHAaIbHAas
rpymmna, pajukan, H30MEepHsi, U30MEephbl, TOMOJOTHYECKHUI
psn, TOMOJIOTH, YIJIE€BOAOPO/IBI, KHUCJIOPO/I- u
a30TcoAepKaIINe COCAMHEHUS, OMOJIOTHYECKA aAKTUBHBIC
BellecTBa (YIrIeBOMBI, KHUPBI, OCITKH), MOHOMED, IMOIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBbIE COCTUHEHUS);
TEOpUH M 3aKOHBI (TEOpUS] XHUMHYECKOTO CTPOCHHUSI
OpraHUYeCKUX BEILIECTB AM. Bbyrneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECCKH I SI3BIK XHMHUH,
(aKkTOJIOTUYECKUE CBEICHHMSI O CBOMCTBaxX, COCTaBe,
MOJIy4eHUH ¢ O€30MaCHOM HCIOJIb30BAaHUU BAKHEUILINX
HEOPTaHWYECKUX U OPraHUYECKUX BEUIECTB B OBITY H
MIPAKTUYECKOMN JAESATEIPHOCTH YEIOBEKA

1.3

CdopMHUpOBaHHOCT, YMEHUN  BBIABIATH  XapaKTepHBIE
IIPU3HAKU TOHATHUM, YCTAaHABIMBAaTbL WX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOLIUE IIOHATUSA IIPU OIUCAHUU
COCTaBa, CTPOCHMS W  NPEBPALICHUM  OPraHUYECKUX
COCIMHEHUN

1.4

c(OPMUPOBAHHOCTh YMEHUW HCIIOIB30BATh XUMHUYECKYIO
CUMBONIMKY AN COCTaBJCHHS  MOJEKYISPHBIX |
CTPYKTYPHBIX  (pa3BEPHYTOH, COKpaméHHOW) GdopMy
OPraHn4€CKHX BCUICCTB U ypaBHeHI/II\/JI XUMHUYCCKUX peaKHHﬁ,
M3TOTAaBIUBATh MOJENM MOJEKYJT OpPraHMYeCKHUX BEIIECTB
JUTS. WIUTFOCTPAIMK MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO




CTPOCHUS

1.5

CdopmupoBaHHOCTH YMEHHUI yCTaHABIUBATh
NPUHAJISKHOCTh U3yYEHHBIX OPIraHUYECKHUX BEIIECTB 0 UX
COCTaBY U CTPOCHHMIO K OMNpeneI€HHOMY Kiaccy (Tpymie)
coeMHEeHu (YrieBoaopoIbl, KUCIOPO U a30TCOoAepKaIe
COCJIMHEHUS, BBICOKOMOIICKYJISIPHBIC COCIMHEHUS), aBaTh
UM Ha3BaHUs 10 cucTeMarndeckoit Homenkinatype (IUPAC)

1.5

CdopMupoBaHHOCTH yMEHUS OTIPEIEISITh BU/IbI
XUMHYECKONH CBSI3M B OPraHMYECKUX  COCIMHEHHUSX
(omuHApHBIC U KPATHEIE)

1.6

ChopMUpOBaHHOCTh ~ YMEHHSI HPUMEHSTH:  IOJOXKEHUS
TEOpHUH CTPOEHUs OpraHuydeckux Bemects A.M. BytiepoBa
Ui OOBSICHEHUS! 3aBHCUMOCTH CBOWCTB BEIIECTB OT HX
COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHMsI MacChl BEILIECTB

VYraesogopoasl. Kucnopozaconep:xaiiue 1 a30TcoaepKaliue
OpraHu4ecKue COEJMHEHUS.
BricokOMOIEKy I pHBIECOETUHEHM S

2.1

ChopmMupoBaHHOCTh yYMEHUN TPUBOIUTH TPHUBHAIBHBIC
Ha3BaHUS OT/AEIbHBIX OPraHWYECKUX BEIIECTB (DTHUIIEH,
IPONMJICH, ALETHIIEH, 3TUJICHIVIMKONb, INIMLEPUH, (eHod,
dopmanbaerun, —amneTanblIerui, MypaBbHHAs ~ KHCJOTA,
YKCyCHasl KHCJOTa, OJEUHOBas KHUCJIOTa, CTEapUHOBAs
KUCJIOTA, TJIIOKO3a, (QPYKTO3a, KpaxMas, LeJI03a,
TJIMIIMH)

2.2

ChopMUpOBaHHOCT, YMEHUW XapaKTepU30BaTh COCTAB,
CTpoeHHe, PU3NIEeCKre U XUMUYECKHE CBOWCTBA TUITUYHBIX
MPEACTaBUTEIICH  PAa3IMYHBIX  KJIACCOB  OPTaHHUYECKUX
BemiecTB (MeTaH, J5TaH, OSTWICH, IMPOIWJICH, AalleTUJICH,
Oyramuen-1,3, wmerunOyraguen-1,3, OeH30l, MeTaHOI,
9TaHOJI, dTUJICHTIIMKOJb, TIHIIEPUH, (PEHOJ, aleTaabJAeTu/I,
MypaBbUHAsE W YKCyCHas KHCJIOTBI, TIIOKO3a, Kpaxma,
[EJUTION03a, AMUHOYKCYCHAsI KHCIIOTA)

2.3

CdopmupoBaHHOCTD YMEHUS UJUTIOCTPUPOBATH
TEHETUYECKYIO CBSA3b MEXKAY TUIIMYHBIMU NPEACTABUTEIAMU
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX peakuuin c
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYyIT

24

ChopMupoBaHHOCTh YMEHHUS XapaKTEpU30BaThb HCTOYHHUKH
YIJIEBOJIOPOHOTO ChIPhsl (HEPTh, MPUPOIHBIA Tra3, yroib),
CIOCOOBl WX TepepadOTKH M MPAKTUYECKOE NPHUMEHEHHUE
IPOIYKTOB NIepepaboTKu

XUMHUS U KU3Hb. PacyéThl




3.1

ChopmMupoBaHHOCTh YMEHUH BJIaJeTh CUCTEMOW 3HAHUHN 00
OCHOBHBIX METO/IaX Hay4YHOIrO IO3HAHM, UCIONb3yEMbIX B
XUMHU TIPH W3YYEHHH BEIIECTB M XHUMHYECKHX SBICHUH
(HabmroJieHne, 3MepeHue, SKCIEPUMEHT, MOJEIUPOBaHKE),
UCMOJIB30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS UL
NPUHATHUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM

3.2

ChopmupoBaHHOCTh ~ yMEHMH  coOdIOfaTh  MpaBHJIa
MOJIb30BAaHUSI XMMHYECKOW TIOCyIoH U J1abopaTOPHBIM
o0opynoBaHueM, a TaKkKe I[paBwia OOpalleHus C
BCIICCTBaAMH B COOTBCTCTBUH C HUHCTPYKIUAMU 10
BBITMIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX OIBITOB

3.3

ChopMupOBaHHOCTh YMEHHUW IUIAHUPOBATH W BBITOIHSATH
XUMHYECKUH HKCHEPUMEHT (TpeBpallleHusi OpPraHMYeCKUuX
BCIICCTB IIpHU HArp€BaHHU, MOJTYYCHUC STHUJICHA U U3YYCHUC
€ro CBOWCTB, KAaueCTBEHHBIC PEAKIUU OPTaHUYECKUX
BELIECTB, JIeHaTypauus OeIKOB NMpH HarpeBaHUH, LBETHBIE
pcaknuun 6GHKOB) B COOTBCTCTBUHU C IIpaBUJIAMH TCXHUKHU
0e30macHOCTM TpH  OOpalleHWd C  BEHIECTBAMHU |
nabopaToOpHBIM 000pYI0BaHUEM; MPEACTABIATh PE3YJIbTATHI
XUMHYECKOTr0 JKCIepuMeHTa B (opMe 3alucu ypaBHEHUI
COOTBETCTBYIOIINX Peakiuii U GOpMyIupoBaTh BBIBOABI Ha
OCHOBE ITHX PE3yJIbTaTOB

3.4

CdopMHUpOBAaHHOCT, yYMEHUN NPOBOJAUTH BBIUKCICHHS I10
XUMHUYECKHM YpaBHEHHSIM (Macchl, 00bEMa, KOIUYECTBA
HCXOJHOI'0 BEIIeCTBA UJIU MPOIYKTA PEAKLIUHU 0 U3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEILECTB
WJIM IPOJYKTOB PEAKINN)

3.5

ChopMHpPOBAaHHOCTh YMEHHH KPUTUYECKH AHATU3HPOBATH
XUMHYECKYI0 HH(OpMaLNI0, TMONy4aeMylo U3 Pa3HBIX
HMCTOYHUKOB (CpEeACTBA MAacCOBOW HHQOpPMAILUHU, CETh
WNutepHer u apyrue)

3.6

CdopmupoBaHHOCT, ~ yMEHUH  COONMIOJATh  TpaBHIIA
HKOJIOTMUYECKH L€1eCO00pa3HOro MOBEACHHUS B OBITY H
TPYAOBOM JIEATENIbHOCTH B IIENIIX COXPAHEHUS CBOETO
370POBbSI U OKPYXAIOIIEH MPUPOJHON Cpeabl, OCO3HABATh
ONaCHOCTh ~ BO3JCMCTBHUS  HA  JKUBBIE  OPraHU3MBI
OIpeeNEHHBIX OPraHWYEeCKUX BEIIECTB, MOHUMAs CMBICI
nokaszateind 11K (mpenenbHO 10MycTUMONM KOHLEHTPALUN),
HOSACHATH HA MIpPUMEpax CHocoObl  YMEHBIIEHHS U
MPEeOTBpPAIICHHs] UX BPEJHOrO0 BO3ACUCTBUS HA OPTraHU3M
YyeJioBeKa




11 KIIACC

Koanposepsiemorope3yJjibTaTa

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHO# 00pa30BaTeJIbHON NPOrpaMMbl CpeIHero
o011ero oopa3oBaHus

TeopeTn4eCcKEeOCHOBBIXUMUHN

1.1

Brnanenne cucrtemMol  XMMHYECKHMX ~ 3HAHMW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME TOHATUS  (XMMHYECKUN
DJIEMEHT, aTOM, JJIEKTPOHHAs 000j0YKa aroma, S-, p-, d-
AJICKTPOHHBIE  OpOWTAM  aTOMOB, HOH,  MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHHUS,
XMMHUYECKasi CBs3b, MOJb, MOJSIpHAs Macca, MOJSPHBII
00BEM, KpUCTAIMYECKAsT pEHIETKa, THUIBl XHUMHYECKUX
peakuuii  (OKMCIUTENbHO-BOCCTAHOBUTENBHBIE, JK30- U
OHAOTEPMHUUYECKHE, PEaKIMd HOHHOTO OOMEHa), pPacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JMCCOLMAlNs, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PEaKIuU, XUMUIECKOE PABHOBECHE); TCOPHH U
3aKOHBI  (TEOpPHsSl  DJICKTPOJIUTHYECKOW  JTUCCOLMAIINH,
[Tepuoanueckuii 3akon .M. MeHneneeBa, 3aKk0H COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJMYCCKHH S3BIK XHUMHUH,
dakTonornueckue CBEIEHHS O  CBOMCTBaX, COCTaBe,
MONYyYeHUH | 0e30MacHOM HCIIONB30BAaHUH BaKHEHIINX
HEOPTaHMYECKUX BEIIeCTB B OBITY U  MPAKTUYECKON
JIeSITeILHOCTH YeJIOBEKa

1.2

CdopMHUpOBaHHOCT, YMEHUH  BBIABIATH  XapaKTepHBIE
IPU3HAKU U B3aMMOCBSI3b U3YUEHHBIX IOHATUH, TPUMEHSThH
COOTBETCTBYIOIIME TOHATUS TIPU ONHUCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKUX BEIIECTB M HUX IPEBPAILCHHUI;
BBISIBJISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMHU U
IIPEJICTABJIICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnanenue OCHOBHBIMM METOJAaMM HAy4YHOIO I1O3HAHMS
BEIIIECTB M XUMHUYECKUX sIBJICHUH (HaOIr0AeHue, U3MEPEHNE,
AKCIEPUMEHT, MOJEIIMPOBAHUE)

1.4

ChopMHpPOBAaHHOCTH YMEHHU ONPEACTATh BAICHTHOCTh W
CTETeHb OKHCICHHSI XUMUYECKHUX JIEMEHTOB B COCTUHEHUSIX
Pa3IMYHOTO COCTaBa, BUJl XMMUYECKOH CBSI3U (KOBaJICHTHAS,
HOHHAasA, MCTAJIJIMYCCKad, BO[IOpOZIHaSI) B COCAMHCHUAX, THUII
KPUCTAJUTMUECKON  pemEéTKM  KOHKPETHOrO  BellecTBa
(aToMHas1, MOJIEKYJISIpHASI, HOHHAS, METaJUTMYeCKast )

1.5

CdopMHupOBaHHOCTH YMEHHM OMpPENESITh XapaKTep Cpeibl B
BOJHBIX PaCTBOPAX HEOPTAaHUYECKUX COCTMHEHUM




1.6

CdopmupoBaHHOCTD YMEHUS KJIaccu(UIMPOBATD
XUMHYECKHE PEAKIMH TI0 Pa3InYHBIM NpU3HAKaM (YHUCITY U
COCTaBy pearupyrolux BEUIeCTB, TEIUIOBOMY 3 dekTy
peaKklMy, W3MEHEHHIO CTeNeHeW OKHUCIIEHUS HIIEMEHTOB,
00paTUMOCTH PEaKITUH, Y4aCTHIO KaTaInu3aTopa)

1.7

CdopMHUpOBAaHHOCT, ~ YMEHUW  COCTaBJIATH  YpaBHEHHS
peakuuil pa3’auyYHbIX TUIIOB, IIOJHBIE M COKpalEHHBIE
ypaBHEHUs PEaKIUil MOHHOTO OOMEHa, YUHUTBIBas yCJIOBUS,
IIPU KOTOPBIX 3TU PEAKIINHU UIYT 10 KOHIA

1.8

ChopMHUpOBaHHOCT, ~ yMEHUW  MPOBOAUTH  PEAKIIHH,
MOATBEPXKIAIONINE KAYEeCTBEHHBIA COCTaB  Pa3JIMYHBIX
HEOPraHWYECKUX BELIECTB, PACIO3HABATH OIMBITHBIM MYTEM
WOHBI,  TMPHUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPTaHWYECKUX BEIIECTB

1.9

CdopMHUpOBaHHOCTP ~ YMEHMH  pacKpblBaTh  CYIIHOCTb
OKHUCIIMTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLUNU IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTrO OajlaHca ATUX peaKIi

1.10

ChopmupoBaHHOCTb  yMEHHMH OOBACHATH 3aBHCUMOCTh
CKOPOCTH XUMHYECKON peaKIMK OT pa3iINYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTb ~ yMEHUH  OOBACHATH  Xapakrep
CMEULICHUS XUMHUYECKOTO PAaBHOBECHsS B 3aBUCUMOCTH OT
BHelHero Bo3aeiicteus (mpunmun Jlelllatense)

O6H_Iaﬂ U HCOPTaHNUYCCKAAXUMUA

2.1

CdopmupoBaHHOCTH YMEHHI packpbIBaTh CMBICIT
Ilepuoguyeckoro 3aKOHa J.H. MenneneeBa "
JIEMOHCTPUPOBATH ero CHCTEMATU3UPYIOIILYIO,
OOBSICHUTENLHYIO M IPOTHOCTUYECKYIO (PYHKIIMH

2.2

CdopmupoBaHHOCTH yMEHUM XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHUX AJIEMEHTOB 1—4
MepUO0B [Tepuonnueckoit CUCTEMEI XUMUYECKUX
anemeHnToB /.M. MenaeneeBa, UCnonb3ys MOHATHSA «S-, P-,
d-2JIeKTpOHHBIE OpPOUTAINY», «IHEPIETUUYCCKUE YPOBHHY,
OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHMUS CBOMCTB
XUMHUYCCKUX BJICMCHTOB N HUX COGI[I/IHGHI/Iﬁ 110 HepI/IOI[aM 158
rpynmnam lleproauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
J.W. MenneneeBa

2.3

ChopMUPOBaHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH)
O6HII/IG XUMHUYECKHE CBOMCTBA HCOPTraHNYCCKUX BCIICCTB
pa3MyYHBIX  KJIAacCOB, TMOATBEPXKAATh  CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEX1y HEOPTraHWYECKUMU BElIEeCTBAMU
C IIOMOLIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XHUMHWYCCKUX
peakuun
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CdopmupoBaHHOCTH yMEHUH yCTaHABIUBATh
MPUHAIISKHOCTh HEOPTAHUYECKUX BEIIECTB IO MX COCTaBY
K OnpeneaéHHOMY Kiaccy (Tpymre) coequHeHuM (TpOocThie
BEIIECTBA — METAJJIbI U HEMETAJIbl, OKCHUJIbI, OCHOBAHUS,
KHCIIOTHI, aM()OTEpHBIC TUAPOKCHIBI, COJIH)

2.5

ChopMUPOBAaHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUUYECKYIO
CUMBOJIMKY JUISl  COCTaBJCHUS (opMyl BEIIECTB W
YpaBHEHUN XMMHYECKHMX PEaKLMi, CHCTEMATHYECKYIO
Homenknatypy (IUPAC) wu TpuBuManbHBIE Ha3BaHUS
OTJIETTbHBIX HEOPraHWYeCKUX BEIIeCTB (yrapHbIii Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BeCTb, HeErali€Has
W3BECTh, MTUTHEBASI COZA, MUPUT U APYTHE)

2.6

CdopmMupoBaHHOCTH YMEHUI XapaKTepU30BaTh (OMUCHIBATH)
06HII/IC XUMHYECKHE CBOMCTBa HCOPTaHNYCCKUX BCHICCTB
Ppa3InYHbIX KJ1aCcCoOB, MNOATBCPXKAATH CYIICCTBOBAHUC
TEHETUYECKOMN CBA3U MEXAY HEOPTraHMUYECKUMU BEIlleCTBaMH
C IIOMONIBIO ypaBHeHPIfI COOTBCTCTBYIOIINX XHUMHWYCCKUX
peakuui

2.7

ChopmMupoBaHHOCTh YMEHHUU IUIAHUPOBATb W BBITOIHSATDH
XAMHYECKHH  DKCIIEPUMEHT  (pa3lioKeHHEe  IEepOKCHIA
BOJIOPOJIa B TPUCYTCTBHH KaTallM3aTopa, OIpeeIeHue
Cpedbl PacTBOPOB BELIECTB C IOMOIIbIO YHUBEPCATHHOTO
WHIMKATOpa, BIUSHHUE Pa3IUYHBIX (aKTOPOB HA CKOPOCTh
XUMHAYECKOH  peakluu, peakiud HOHHOro  OoOMeHa,
Ka4eCTBEHHBIC PEaKIMU Ha cynab(aT-, KapOoHAT- U XIIOPHI-
AQHHOHBI, Ha KaTHOH aMMOHUS, penieHue
OKCMEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «MeTramiey W
«Hewmeramibl») B COOTBETCTBHHM C MpaBHJIAMH TEXHUKH
OezomacHOCTH TpH  OOpalleHMH C  BEIIECTBaMH U
1abopaToOpHBIM 000pYI0BAaHUEM; TIPEACTABIIATH PE3yIbTAThI
XHUMHUYECKOTr0 JKCIIEpUMEHTa B (hopMe 3ammcu ypaBHEHUH
COOTBETCTBYIOUIMX peaKkIuii U (GOPMYIUPOBATH BHIBOABI HA
OCHOBE ITHX Pe3yJIbTaTOB

2.8

ChopMupoBaHHOCTP ~ yMEHHMH  coOMroAaTh  IpaBuja
MOJH30BAHUSI XMMHUYECKOM TMOCYyl0i U 1a00opaTOpHBIM
o0opyaoBaHMEM, a TaKkKe TMpaBwia oOpamieHus ¢
BEUICCTBAMH B  COOTBETCTBMM C€ HMHCTPYKIHMAMH IIO
BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB

2.9

ChopmMupoBaHHOCTD YMEHHI XapaKTEPU30BaTh XMMHUUYECKHE
IIPOLIECCHI, JIEKAILKE B OCHOBE IIPOMBIIIIEHHOIO MOJY4EHUs
CEpHOM KHCIOTBHI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH
npefCTaBiIeHud 00 OOmMX HAy4YHBIX NPUHLOUNAX U
HKOJIOTMUECKUX MPoOIeMax XUMUUYECKOr0 TPOU3BOJICTBA




XUMHS U KU3Hb. PacyéThl

3.1

ChopMupoBaHHOCTh ~ MPEACTABIEHUH O  XUMHUYECKOH
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUPA, POJIH
XMMHAU B TIO3HAHWUU SBICHHW TPHUPOIBI, B (HOPMHPOBAHUHU
MBIIUICHUSI ¥ KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIMMOM MJisi pelleHusl MPaKTHYECKUX
3aa4 U OKOJIOrM4eCKHM OOOCHOBAHHOTO OTHOUIEHHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHON cpelie

3.2

CdopMHUpPOBAaHHOCT, YMEHHM KPUTHYECKH aHATU3HPOBATH
XMUMUYECKYI0 HWH(POPMAIUIO, TIONy4aeMyl W3 pa3HBIX
HUCTOYHUKOB (CpPEICTBA MAacCOBOH KOMMYHHWKAIIUH, CETh
WNutepuer u apyrue)

3.3

CdopmupoBaHHOCT, ~ yMEHUH  cOONMIOJATH  MpaBHIIa
HKOJIOTUYECKH IIeIeCOO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JIEATENIbHOCTH B II€NIIX COXPAHEHUS CBOETO
310POBbs M OKPYXKAIOLEH IPUPOJHOU Cpe/Ibl

3.4

Oco3HaBaTh ONACHOCTh BO3JEHCTBUS HA XKUBBIE OPraHU3MBI
OIpEENEHHBIX BELIECTB, MOHNMast cMbIci nokaszarens [T/K,
MOSICHATh HA MpUMEpax CIocoObl  yYMEHbIIEHUS U
IIPENOTBPAICHUSI UX BPEIHOIO BO3ACUCTBUS HA OpPraHU3M
4elloBeKa

3.5

CdopMupOBaHHOCT, YMEHHI MPOBOAUTH BBIYUCICHUS C
WCIIOJIb30BAaHUEM TIOHSATHUSL «MAaccoBas [JOJI1 BeIleCTBa B
pactBope», OOBEMHBIX OTHOIIEHUM Ta30B MPU XUMUUYECKUX
peakIusax, MacChl BelecTBa uiIM 00bEMa Ta30B IO
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIH O0BEMY
OJIHOTO W3 YYacCTBYIOIIMX B PEAKUIHMH BEIIECTB, TEIJIOBOI'O
s dekra peakiii Ha OCHOBE 3aKOHOB COXPaHEHHUS MAacCChl
BEILECTB, IPEBPAILECHNS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE 9JIEMEHTBI COAEP XAHUSA

10 KJIACC

Kon

IIpoBepsieMbliidjIeMEHTCOAEPIKAHUS

1

TeOpCTI/I‘leCKI/ICOCHOBBIOpFaHquCKOﬁXHMHH

11

[Ipenmer opraHuyeckoll XMMHHU: €€ BO3HMKHOBEHHE, pa3BUTHE M 3HA4YE€HUE B
MOJyYEHUU HOBBIX BEIIECTB U MaTepuanoB. Teopuss CTPOEHHsS] OpraHUYeCKHX
coequHeHnit A.M. ByrnepoBa, €€ OCHOBHBIE ITOJIOKEHUS

1.2

CrpykrypHbIe (pOpMYIIBI OPraHUYECKUX BelecTB. [ oMonorus, nusoMepus. XuMudecKas
CBSI3b B OPTAaHUYECKUX COCIMHEHUX — OJMHAPHBIE U KpaTHbIE CBA3U. [Ipeacrasienue o
KJIacCU(DUKAITMAOPTaHUYECKUXBEIIIECTB

1.3

HomeHnknarypa opraHMdeckux COEIMHEHUM (cucreMaTHdeckas) W TpUBUAJIbHBIC
Ha3BaHUs BOKHEUIIIUX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB

YrneBoxopoasl

2.1

AJKaHBI: COCTaB M CTPOEHUE, FOMOJIOTMUECKUM psii. MeTaH M 3TaH — IpocTeniIne
IpEJCTaBUTENN alIKaHOB: (PM3UUECKUE M XUMHUECKUE CBOWCTBA (PEaKIMK 3aMEeIIeHUs U
TOpEHUs), HaXOXKJCHUE B PUPOJIE, TOTy4YEHHE U IPUMEHEHNE

2.2

AJNKeHBI: COCTaB M CTPOCHHE, TIOMOJIOTMYECKHH pAd. OTHIEH W MPONWIEH —
IpOCTENIINE MPEACTaBUTENN AJTKEHOB: (PU3NYECKUE U XUMHUYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJOTCHUPOBAHMS, TUApATallM¥, OKUCICHHMS M IOJIUMEPHU3aLUN),
[IOJIyYEHHUE U IIPUMEHEHHE

2.3

Ankanuensl: Oyraauen-1,3 u MeTmiOyranuen-1,3: crpoeHue, BakHEHIIne XUMUYECKHE
CBONCTBa (peakuus nonuMepusanun). [lonyueHnecnHTeTHUECKOroKaydyKa U pe3uHbI

2.4

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, T'OMOJOIMYECKHH psia. AueTwieH —
IPOCTEHINNI TPEICTaBUTENh AIKHHOB: COCTaB, CTPOCHUE, (PU3MUECKUE M XUMHUYECKUE
CBOMCTBAa (peakuuMM TUAPUPOBAHMS, TaJOrC€HUPOBAHMS, TUIpATALUU, TOPEHMS),
[IOJIy4EHHUE U IPUMEHEHUE

2.5

Apenbl. beH3zon: coctaB, cTpoeHHe, (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu
TraJIOTEHUPOBAaHUS M HUTPOBAHHUA), IOJYy4YeHHE M MpuMeHeHue. Tonyon: cocras,
cTpoeHue, ¢U3MYEeCKHe M XHMHUYECKHE CBOICTBa (peakiUu TajJOreHUpOBaHHUS U
HUTPOBAHUS), NOTY4YE€HUE U NpUMEHEeHHe. TOKCHYHOCTh apeHOB. 'eHeTndeckas CBS3b
MEXIY YIiI€BOAOPOAaMU, IPUHAMIEKAIMUMMY K Pa3JINYHbIM Kilaccam

2.6

[IpupoaHbIe HCTOYHUKH YTIIeBOIOPOI0B. [IpHpoHbIil Ta3 U MOIyTHRIC HEPTSIHBIE Ta3kI.
Hedpts u e€ mpoucxoxaenue. CriocoObl mepepaboTKu HePTH: MEPEeroHKa, KPEKUHT
(TepMuueckuii, KaramuTudeckui), mwmponu3. [IpomykTel mepepaboTku HedTH, HX
NpUMEHeHHe B TPOMBIIDIGHHOCTH W B Obity.  KaMmeHHbliiyromp  u
IPONYKTHIETONepepadOTKU

Kucnoponconep:xanmeoprannyecKuecoeJMHEHHS

3.1

[IpenenpHbIe OAHOATOMHBIE CIUPTHL. METaHOT W ATAHON: CTPOCHHE, (U3UYECKUE U




XUMUYECKHE CBOMCTBA (pEaKkUMU C AKTUBHBIMM METaJlIaMH, TaJIOr€HOBOJOpPOAAMH,
ropeHue), mpuMeHeHne. BoaopoaHbie CBA3M MEXIy MOJEKylaMu CupToB. JlelicTBue
METaHOJIa ¥ ATAHOJIa HA OPraHU3M 4YeJIoBeKa. MHOr0aTOMHBIE CIUPTHL. DTUIICHTIIUKOIb
U TIULEPUH: CTpOCHHE, (U3MYECKUE M XUMHUYECKHE CBOICTBa (B3aMMOJECHCTBHE CO
HIETIOYHBIMU ~ METaJUIAMH, KaueCTBEHHAsi peakius Ha MHOTOATOMHBIE CIHUPTHI).
I[eflCTBI/IeHaOpFaHI/I?;M‘ICJIOBeKa. HpI/IMeHeHI/ICFHI/HlepI/IHa W 3THJICHIJIMKOJISA

3.2

®deHos:  CTpOCHHE  MOJEKYJIbl,  (u3nyeckue U  XMMHUYECKHE  CBOWCTBA.
Tokcuunoctbenona. [Ipumenenuedenona

3.3

Anpneruapl U KeToHbl. DopMmanbpAeruj, aueTaablerda: CTpoeHue, (U3NYecKue Hu
XMMHUYECKHE CBOMCTBa (peakLUuu OKHUCICHHUS W BOCCTAHOBJICHMS, KayeCTBEHHBIE
peaxium), nojiydeHue 1 NpruMeHEeHue

3.4

OnHOOCHOBHBIE MpeelibHble KapOOHOBBIE KHCIOTHl. MypaBbUHAas M yKCycHas
KUCIIOTBI: CTpOEHHE, (U3NYECKUe W XUMHUYECKHE CBOWCTBa (CBOMCTBa, OOLIME s
Kjacca KUCIOT, peakuus 3Tepu(uKanun), nojiyyeHue u npumenenue. CteapuHoBas U
OJIEMHOBAsI KMCIIOTHI KaK MPeACTaBUTENH BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak conu
BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIeHiCTBHE

3.5

CrnoxHble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX 3(PHPOB.
Kupsl. I'naponns xxupos. [IpumeneHnexupoB. buonorndyeckasponbxupos

3.6

VYrneBoapl: cOCTaB, KJIAacCU(pHUKAIMS YIJIEBOAOB (MOHO-, JAW- U TOJHUCAXAPHJIBI).
['moxo3a — mpocrediimii MOHOCaXxapua: OCOOEHHOCTH CTPOEHMsI  MOJIEKYJIBI,
Gu3nueckue M XUMHUYECKHE CBOWCTBa (B3ammojeiictBue ¢ ruapokcugom meau(ll),
OKHCJICHHE aMMHauHbBIM pacTBopoM okcupaa cepedpa(l), BoccraHoBieHue, OpoxeHHe
IJIIOKO3bl), HAXOXKJEHUE B MPHUPOJE, IPUMEHEHHe, Ouonoruyeckas poib. OOoToCUHTES.
®pykTo3a Kak U30Mep IIoKo3bl. KpaxMan v 1eimnono3a Kak NpUpOIHbIE MOIUMEPHI.
Crpoenune kpaxMana U LEUI003bl. DU3NUECKHE M XMMHUYECKHE CBOMICTBA Kpaxmala
(ruaponu3, KayecTBEHHas peakiysi ¢ HOJ0M)

A30TCO,Z[ep}I(aH_[I/IeOpFaHI/I‘leCKI/IeCOCI[I/IHCHI/IH

4.1

AMUHOKHUCIOTBI Kak amQoTepHble oOpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOWCTBA AMHHOKHUCIIOT (Ha npuMepe TJIMIIHA).
buonornyeckoesnaueHneaMuHOKUCIOT. [lenTu bt

4.2

benku kak npupoaHbIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuyHas, BTopudyHas u
TPETUYHasi CTPYKTypa Oe’aKoB. XHUMHUYECKUECBOWCTBAOEIKOB: TUAPOIN3, JCHATYpaIys,
Ka4eCTBEHHbICpEaKIUMHAOCIIKN

BI)ICOKOMOJ'IeKy.]'IHpHBIeCOCI[I/IHCHI/IH

5.1

OCHOBHBIE TOHATHS XUMUH BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁZ MOHOMCD, IMOJIUMEP,
CTPYKTYPHOC€ 3BCHO, CTCICHbL IMMOJIUMCPU3AlNU, CPCAHASA MOJICKYJIApHAas Macca.
OCHOBHBIGMCTOI[BICI/IHTCBaBLICOKOMOJIGI(y.IISIpHLIXCOGI[HHGHHfI — nojMepusanuda "
IIOJIMKOHACH CaL s

5.2

OKCIIEpUMEHTAIIBHBIE METO/BI U3Y4YEHHUS BEILIECTB U UX IIPEBPALLICHUNA: 03HAKOMIIEHHE C
oOpa3namMy MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB.
[Tony4yeHneCHHTETUYECKOrOKaydyKa U PE3UHBI




11 KIIACC

Kon

IIpoBepsiembliidjIeMeHTCOACPKAHUSA

1

TeopeTnuecKneOCHOBBIXUMUU

1.1

XuMudeckuil snmeMeHT. AToMm. Sapo aToma, HM30TOMbL. DIEKTPOHHas 000JIOUKa.
DHepreTHyeckue YypOBHH, TMOAYPOBHU. ATOMHBIE opOWTamu, S-, P-, d-3IE€MEHTHI.
OcoOeHHOCTH pacmpesiefieHusT JJIGKTPOHOB IO OpOWTajIsiM B aToMax »3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHASIKOH(DUTYypaLIUIaTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuommueckass cucrema XMMHYECKUX diaemeHTOB J[.H.
MenpeneeBa. CBsi3b IEPUOINUECKOr0 3aK0HA U [lepronnyeckoil cucTeMbl XUMUYECKUX
anemenToB J[.M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUS! CBOMCTB XMMHYECKHMX 3JIEMEHTOB M O0pazyeMbIX HMHU
ITPOCTBIX u CJIO’KHBIX BEIICCTB o rpynmnam U NEPUOAAM.
3HAYEHUENIEPUOINYECKOr03aKOHa B Pa3BUTHHHAYKU

1.3

Crpoenne BemiecTBa. XHMHYECKas CBs3b. BUIbl XMMHYECKOW CBs3M (KOBaJCHTHAs
HGHOJISIpHaSI )41 HOJISIpHaSI, HOHHAaA, MeTaJIJII/I‘ICCKaSI). I/IOHI)II KAaTUOHBI M AHHWOHBEI.
MexaHu3mbl 00pa30BaHUsl KOBAICHTHOM XMMHUYECKOH CBsI3U (OOMEHHBINH U JOHOPHO-
aKLeNnTOpHBIN). BogopoaHascBszb

1.4

BanenTHOCTE. BJ'ICKTpOOTpI/IHaTCHBHOCTI). CTeneHbOKHUCIICHUS

1.5

BemectBa MOJEKYJIIPHOrO M HEMOJEKYJISIPHOTO CTPOEHHs. 3aKOH ITOCTOSHCTBA
COCTaBa BEMIECTBA. [HWIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT THUIIA KPUCTAUIMYECKOW pem€Tku. IloHsATHE O AMCIEPCHBIX CHUCTEMax.
HcTuHHBIE ¥ KOJUIOMHBIEPACTBOPBI. MaccoBasqoIsBENIECTBA B paCTBOPE

1.6

Knaccudukanus HeopraHmdeckux coequHeHuil. HoMmeHkmaTypa HeOpraHu4ecKuX
BEILIECTB

1.7

Xumudaeckas peakuus. Kimaccupukamuss XUMUYECKUX PEaKIMi B HEOPTaHUYECKOH W
OpPraHMYecCKOM XWMHUM. 3aKOH COXPAHEHUS MAaCChl BEILECTB, 3aKOH COXPAHEHUS U
MIPEBPALICHUS SHEPTUU MTPH XUMHUYECKHUX PEaKIIHUIX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.9

OOpatumbie peaknuu. XUMUYECKOE paBHOBecHe. DaKTOPhI, BIUSIONIME HA COCTOSHUE
xumuueckoro paBHoBecus. [IpunuunJlelllarense

1.10

DnekTponuTrueckas muccorpanus. CuibHbIe U cladble AMeKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KKCIasi, HeTpabHasi, 1enoyHasd. PeakuunronHorooomMeHa

1.11

OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeJ'II)HI)IepeaKHI/II/I

HeOpl"aHI/ILICCKaHXI/IMI/IH

2.1

Hemeramnsl. Ilonoxxenue HemeramioB B Ilepuonuyeckoil cucremMe XUMHUYECKHX
sanementoB JI.W. MeHnneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. Puznueckue
CBOWMCTBA HEMETAJUIOB. AJUIOTPONMSI HEMETAUIOB (HAa IpUMeEpEe KHUCIOpOJa, CEepbl,

dbocdopa u yraeposa)

2.2

XUMHUYECKUE CBOICTBA Ba)KHEHIIMX HEMETAJIOB (TaJOreHOB, cephl, a3ora, ¢ocdopa,
yriaepoaa U KpeMHHsS) U UX COCAUHEHHH (OKCHIOB, KHUCIOPOACOAEPM AIIUX KHCIOT,




BOOOPOIHBIX COCI{HHCHHﬁ).HpI/IMeHCHI/IeBa)i(Hef/'IHJHXHeMCTaHHOB 1 UXCOCAUHEHUI

Meramnsl. [TonoxeHnne MeTaaioB B HepHOHquCKOﬁ CUCTEMEC XUMHNUYCCKUX JJICMCHTOB
HH MeHI[eJ'ICeBa. OcobenHoctT CTPOCHUS DJICKTPOHHBIX 000JI0YEK aTOMOB METAJJIOB.

2.3 N
OO6mme buznveckue CBOIICTBA METaJIIOB. CruiaBpIMETaJIIOB.
DNEeKTPOXUMHUYECKUNPSAAHANIPSKEHUMMETAIIIOB
XUMHUYECKUE CBOMCTBA BaXXHEHIIMX METAUIOB (HATPUM, Kaiuui, KadblUi, MarHUi,
24 QTIOMUHHUM, IMHK, XpOM, JKelle30, Melb) M HX coeauHeHui. OOmue crocoObl
MoJTy4eHust MeTauioB. [IpuMeHnenre MeTauioB B OBITY U TEXHUKE
25 'enernueckasi CBSI3b HEOPraHWYECKUX BEIIECTB, MNPUHAMICKANUX K Pa3IAYHBIM
' KJ1accam
3 XUMHMS U )KU3Hb
Pomp xumum B o0OeclieYCHHHM DSKOJIOTMYECKOH, JHEPreTHYeCKOM ¥  THUIICBON
3.1 0€30IacCHOCTH, Pa3BUTUHU MeIUIUHBL. [IOHATHE O HayYHBIXMETO/aXITO3HAHUSBEIECTB
Y XUMHYECKUXPEAKINH
[IpencraBneruss 00 O0OMMX HAYYHBIX MPUHIIMIAX TPOMBIIUICHHOTO TIOTyYCHHS
BOXHEHIIMX BemecTB. YenoBeK B MHpPE BEIIECTB M MaTEPUATIOB: Ba)KHEHIINE
3.2 CTPOUTENbHBIE MaTepualabl, KOHCTPYKIHMOHHBIE MaTe€puaibl, KpPAaCKH, CTEKIIO,
KepamMuKa, MaTepuayibl JUIsl SJCKTPOHUKH, HAHOMATepUallbl, OpPraHUYECKUE |
MUHEpaJIbHbIE y100pEHUS
XuMHS 1 370pOBBhE YEIOBEKA: MPABHJIA MCIOIB30BAHUS JIEKAPCTBEHHBIX MPEMapaToB,
3.3 npaBuia 0€30MacHOr0 WCHOIB30BAHUS MPENAPATOB OBITOBOW XMMHMU B TOBCEIHEBHOU

KHN3HHU




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA

* Xumus. 10 kimace. 'a6puensa O.C., Octpoymos U.I'., CagkoB C.A. AKiinoHepHOe 00111eCTBO
«M3parenscTBO «lIpocBenienney

* Xumus. 11 knacc. 'abpuensa O.C., OctpoymoB U.I"., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«3marenscTBO «lIpocBenienney

METO/JUYECKHUE MATEPHUAJIBI J1J151 YUUTEJISA
VYpoxu xumuu B 10, 11 knacce : meronuueckoe nocodue / O.C. I'abpuensn, N.I'. Octpoymos, C.A.
Cnankos, N.B. Axcénona. - Mocksa: [Ipocsemenue, 2023

HHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

Onepatop 340 OO0 "KomnaHus "TeHzop" ——

LIOKYMEHT MOZMMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHWULIUNAJIbHOE OBLLIEOBPA30OBATE/IbHOE YYPEXXIEHME "CPEQIHASA 07.10.26 11:48 (MSK) Ceptudukat 00A49C5B11F5A5508810710EF3C1390576
OBLLEOBPA30OBATEJIbHASA LWKOJIA N220 FOPOAA MOLWLKAP-OJ1bI", Panko
JNoboBb MeHHazbeBHa, AnpekTop




