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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XWMHUHM Ha YpPOBHE CpelHEro oO0miero oOpa3oBaHUs
paspabotrana Ha ocHoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccutickoit denepaiuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOlt 00pa3oBaTENbHOM MPOrpPaMMbl CpeHEro oOIero oOpa3oBaHuUs
(®OIT  COO), mnpencrabienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM craHgapre COO, c¢ yu€rom KoHuenmuu mnpenogaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoil
Oenepanyy, pealM3yIONMX OCHOBHBIE 0Opa3oBaTelbHbIE MPOTPaMMbl, H
OCHOBHBIX TMoyioxkeHud «Crpareruu pa3BuTHs BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1el cTpareruu 00y4eHHUsl, BOCIIMTAHUSA U Pa3BUTUSA 00ydarOUIUXCsl CPEACTBaMU
yueOHoro npenmera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainbHbie TosiokeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IICNIECH,
coJiepKaHUs, PE3yJIbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3alliyi, SBISETCS HEOThEMJIEMON 4YacThi0 MX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM 3TalloM pealu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPHUCYLIUX
[EJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHWS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBeKa, a TaKXKe OHKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
30pOBbI0 M MpUPOAHON cpene. Peamusyercs xumudeckoe 00pa3oBaHHE
00yyJaromMXxcsi Ha YPOBHE CPEAHEro 0o0Iero oOpa3oBaHus CpeACTBAMU y4eOHOTO
npeaMeTa «XHMHS», COAECPKAHUE W IOCTPOEHUE KOTOPOIrO ONpPENETEHBbl B
mporpaMme Mo XUMHH C Y4€TOM cCHenu@UKd HAyKd XUMUHU, €€ 3HAUYCHUS B
NO3HAHUU TPUPOABl U B MaTEpPUAIbHOW MKU3HM OOIIECTBA, a TaKXKe C YUYETOM
oOluMX 1eleil W MNPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopa3zoBanus B Poccuiickoit deneparuu.

XUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTpaeT 0coOyi0 poJib B
COBPEMEHHOM IUBMIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpBHI.
Ona BHOCHUT CBO# BKJIaJa B (POPMUPOBAHKE PAIMOHATHHOTO HAYYHOTO MBIITUICHHSI,
B CO3/IaHHE€ LEJIOCTHOTO MPEJCTABIEHUSI 00 OKpYXKAIOIIEM MHUPE KaK O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAOIIET0 MHPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOSHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTSMU TPUMEHEHUS.



TecHO B3aUMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS cTajna
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIEIIHOTO
TpyJa ¥ JKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTHI HamlpaBl€HAa Ha pEIICHHE
m00anbHbIX TPOOJIEeM YCTOWYMBOTO Pa3BUTUS UEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTMYECKON OE30MACHOCTH U OXPaHbl 3J0POBbSI.

B cooTBercTBUM € OOmMMMHU LEISIMH W TPUHLUUIIAMU CPEIHETO OOIIEro
oOpazoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM Uil  BBIPAOOTKH  MUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COLUYyMa, MPOAOJIKEHUS
00pa30BaHUsl B pa3IMUYHBIX 00JACTAX, HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBisiomuMu  mpeaMera  «XUMHUs»  SBISAIOTCA 0a30BbIE  KYypChl —
«Oprannyeckas xuMus» U «OOImIass M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HaHUU MO HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUHN U3 OOLIeH XUMUM) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHUW MpPHU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4ecKas XUMUus» cPopMHUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOTO TMOAXO/JAa K H3YYEHUIO YYeOHOro wmarepuasa U 00YCJIOBJIECHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  ONpPEACIEHHBIX
TEOPETUYECKNX YpOBHSIX. Tak, B Kypce€ OpraHMYECKOM XMMHU BEIECTBA
paccMaTpHUBAIOTCS. HA YPOBHE KJIACCUYECKOM TEOpPHH CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DJICKTPOHHBIX
MPEACTABICHU O cTpoeHuH BemlecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIEBOAOPOJIOB JIO CIIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHmyeckod XUMHM IOJYYarOT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHSA
paccMaTpuBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs
TEOpPETUYECKUM MaTepuanl U (DAKTOJIOTUYECKHE CBEJACHUS O BEIIECTBAX W
XUMUUYecKkoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUs» OOyYaromMUMCsl TPEIOCTaBIISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX W METOJIOJIOTHYSCKUX TTO3HIIHH,



rIyOke TIOHSATh HMCTOPUYECKOE U3MEeHeHue (QYHKIUNA OTOr0 3aKoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaXKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOWCTBax W NMPUMEHCHHH, a TAK)KE O XHMHUUYECKHX PEAKIUAX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 m 11 xnaccos
AJIEeMEHTaMHU COJICPXKAHMS, HMMEIONIMMHU KYJIbTYPOJOTUYECKUM U TMPUKIATHON
XapakTep. OTU 3HAHUSA CHOCOOCTBYIOT TOHHMMAHHMIO B3aMMOCBSI3U XUMHUU C
IpPYTUMHU HayKaMH, PAacKphIBAIOT €€ poJib B IO3HABATEIbHONW W MPAKTHICCKOU
JESATETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAXKEHHS K IPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHH, TTOMOTraloT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX
mpoOjieMax, CBS3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIUBATH WH(POPMAIIUIO H
MPUMEHATh ©€ Ui TIOMOJIHCHMsI 3HAHWW, PEIICHUS WHTEIUICKTYaIbHBIX M
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATENIbCKUX 3a/1a4u. B 1enoMm coaepxkanue yueOHOTo
npeamera «XUMHUS»  JAHHOTO  YPOBHS  W3YYEHUS OPUEHTHUPOBAHO  HA
dbopmupoBaHre y OOy4YalOMIMXCSI MHPOBO33PEHUECKOW OCHOBBI JJiIsi MOHUMAaHUS
dunocohckux MaeH, TakKMX KakK: MaTepualbHOEC CAWHCTBO HEOPTAaHUYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TO3HABAEMOCTh TMPHUPOJIHBIX SBICHUUA MYTEM DJKCIIEPUMEHTA U
pEelIeHUs] TMPOTHBOPEYUN MEXIy HOBBIMH (akTaMu ©  TEOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTUUECKUX Tpodiiem, a
TaKKe MPo0JIeM cOepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3aHUs HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLMAIIM3AINH
oOydJaronuxcsi MPUHATBIE TPOrPAaMMONM 1O XMMHH TOAXOABl K OMPEAEIICHUIO
comepKaHUsT MW TIOCTPOCHHS TMpeaMeTa TNpeaycMaTpuBaroT  (HOPMUPOBAHHE
YHUBEpPCAIbHBIX Y4YE€OHBIX JIEWCTBHI, HMeroUMX 0a30BO€ 3HA4YE€HHE IS
pPasIMYHBIX BHUAOB JCATENBHOCTH: PpEIICHUS TpoOieM, TOWCKa, aHauW3a |
00paboTku nHbOpMaIuu, HEOOXOAUMBIX IS TPUOOPETEHHSI OTIHITA MPAKTHYECKOM
U HCCIICIOBATEIBCKON NEATeTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHHUH
XUMUH.

B mpakTuke mpenomaBaHMS XUMHUW KakK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, IPU ONPEICTICHUN
coJlepKaTeIbHOW XapaKTEPUCTUKHU TIeJIe HW3y4YeHUs TMpeaMeTa HampaBlIeHUEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (POpMUpPOBaHUE OCHOB
XUMUYCCKON HayKH KaK 00JIJaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUECKON
JESTETLHOCTH YE€IOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOANYECKOW TOYKM 3pPEHHs TaKOM IOAXOJ K OINPEHACICHUIO LENEH W3YYEHHUs
MIpEeAMETA SIBJISICTCS BIIOJTHE ONPaBIAHHBIM.



CoryiacHO TaHHOM TOYKE 3pEHUs TJaBHBIMU LEISIMU H3Y4YEHUs IpeaMera
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCA:

e (QopMupoBaHue CcHCTEMBl XHMHYCCKHMX 3HAHMA KaK  BaKHEHIICH
COCTAaBJIOLIEN €CTECTBEHHO-HAYYHOW KAapTHUHBI MHUPA, B OCHOBE KOTOPOU
JekKaT KIIYeBble MOHATUSA, (QyHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOECHHUE $3bIKa HAYKH, YCBOCHHE M TNOHUMAHHUE CYIIHOCTHU TOCTYIHBIX
00001IEHNIT MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX MO3HAHUS
BEIIECTB M XWMHYECKHX PpPEAKUUH, HEOOXOOUMBIX I HPUOOpPETEHUS
YMEHUU OpPUEHTHUPOBATHCA B MHUpPE BEHIECTB M XHWMHYECKHUX SIBJIICHU,
UMEIOIIHX MECTO B IIPUPOJE, B MPAKTUUECKON U MOBCETHEBHOM )KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OKCIIEpUMEHTa, COOJIIOJIEHUEM  MPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepkaTenbHas XapaKTepUCTHKA LEJIEeW U 3a7a4 U3y4CHHUs
IpeJMETa B IIporpaMMe o XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CUCTEME CpelHero olumero oopasoBanus. CeroaHs B
MpENoJlaBaHUM XMMHUM B  OOJIbIIEH CTENEHHM OTHAETCA  NPEANOYTEHHE
NPAaKTHYECKONH KOMIIOHEHTE COJAepKaHUs OOy4eHHs, OpPUEHTHUPOBAHHOW Ha
HOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTEeIbHON OpraHu3alvy, BIAJCIOIIEr0 He
Ha0OpoM 3HaHWW, a (YHKIHMOHAJIBLHOM TpaMOTHOCTBIO, TO €CTh CHOCOO0aMu U
YMEHUSMH aKTHUBHOTO TMOJYYEHUS! 3HAHUW M MPUMEHEHUS UX B PEabHOM >KU3HU
JUIS peIIEHUs TPAKTUYECKHX 3a/1a4.

B cBf3M C 3TUM MpU U3Y4YEHUH IMpeaMeTa «XUMHUS» JOMHHHUPYIOUIEE
3HaUYE€HHUE MPUOOPETAIOT TaKUE LIeNIU U 3a/1a4H, KaK:

ajanrtanus o0y4aronMxcsl K yCIOBUSIM JIMHAMUYHO pPa3BUBAIOIIETOCS MUPA,
(GopMHpOBaHHWE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSITHIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue y OOYYalOlIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHILIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE ISl Pa3IMYHBIX BHJIOB
NEeSATEIBbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(POpPMALIUH,
HEOOXOJMUMBIX JUIsl TPUOOpPETeHHs] OMbITa ACSTENbHOCTH, KOTOpas 3aHUMAeT
Ba&)XHOE MECTO B I[IO3HAHMM XUMHH, a TakXke 1 OUEHKH C MO3ULUN
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMAHHUA BEUIECTB U XUMHUYECKUX
IPOLIECCOB HA OPTaHMU3M YE€JI0OBEKa U IPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00yJaroIuUXCcsi: CIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOJIb30BAThH
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA U aHAIM3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO COACPKAHMS,

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOLIUXCSA ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIICHHS], HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, NpPU IUIAHUPOBAHUU M MPOBEACHUH XHUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaromuxcsi YOexJAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBIEHHOCTH XWMHUHU, €€ BaXKHOW POJM B PEUICHUH TJIOOATBHBIX MPOOIEM
paIoOHAIBHOTO MPUPOAOIIOIB30BAHNSA, TOTIOJHEHHS YHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMUSI HEOOXOIUMOCTU OEpex HOro
OTHOIIEHUS K NIPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHUs OIbITa
WCIIONIb30BAaHUsl TOJMYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUUYECKUMH SBIICHUSIMHU.

B yueOHOM miaHe cpeaHero oOwEero oOpa3oBaHUS MPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HAy4YHBIE
MPEeIMETHD.

Oo111ee ynciio 4acoB, OTBEIEHHBIX I U3YUEHHUS] XMMUHU, HA 0a30BOM YPOBHE
cpeaHero obrmero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 yac B Helelo).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYECKO XUMHMHU

[IpeameT opraHnyecKor XMMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
MOJIy4YEeHUM HOBBIX BELIECTB M MaTEpHAIOB. Teopus CTPOEHHUS OpPraHUYECKUX
coenunenuit A. M. bytiepoBa, €€ ocHOBHBIE NOJI0KkeHUSI. CTPYKTYpHBIE (OPMYIIbI
OpraHMYecKux BemecTB. [omomyorus, wu3oMmepus. XHUMHYECKas CBA3b B
OpraHUYECKUX COCTUHEHUSX — OAUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenue o Ki1accU(pUKALMK OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHUYEeCKUX COEIMHEHUN (CUCTEMaTW4yecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX IPEBPALCHUMN:
O3HaKOMJIEHHE ¢ oOpa3llaMHd OpraHMYEeCKHX BEIECTB M MaTepHajaMud Ha HX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOIIOJIEHUE H
ONKCAaHUE JEMOHCTPALIMOHHBIX OIMBITOB IO MPEBPALIEHUIO OPraHUYECKUX BEILECTB
P HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAn. MeTaH W 3TaH —
MPOCTEUILINE TPEACTABUTENIM AJIKaHOB: (DU3MUYECKME U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXO0XKACHHE B MPUPOJE, MOIyYEHUE H
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN Psii. DTUIIEH U MPONMIEH —
MPOCTEUIINE TPEACTABUTENIM AJIKEHOB: (DU3MYECKME U XHMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJONEHUPOBAHMS, THUApPATALUU, OKUCICHUA H
MOJIMMEPHU3ALINH ), IOTYYEHUE U IPUMEHEHUE.

Anxaauensl: OyragueH-1,3 u metwiOytagueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
Kay4dyKa 1 pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psill. ALIETHIIEH
— TpPOCTEHIIMNA TpeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (U3MUECKHE WU
XUMHUYECKUE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THAPATALNH,
rOpEeHus), NOJy4eHHE U IPUMEHEHHUE.

Apenbl. benzon: cocra, cTpoeHue, (puU3MUECKHEe M XUMHYECKHE CBOMNCTBa
(peakuuu rajaoreHUpOBaHMS U HUTPOBAHUSA), MOJIYYEHUE U NPUMEHEHUE. 10.1yo:
cocmas, cmpoenue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXIYy YIJIEBOAOPOAAMH, NPUHAICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YTIe€BOXOPOXOB. I[IpupoaHbli ra3 u MoOIyTHBIE
HeTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHH, KaTaJuTH4ecKuil), nuposn3. [IpoaykTsl
nepepaboTKku He(TH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIi
yToJib ¥ MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl HW3YYEHHMS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3laMH TUIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedptp» wu  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIor€HONPOU3BOIHBIX, IIPOBEACHUE HPAKTUYECKON pabOThl: MOJyUYEHUE ITUIICHA
Y U3y4YEHUE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuu (Mmacchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIUU 0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJJHOTO U3 MUCXOJIHBIX BEIIECTB WU IMPOAYKTOB PEAKIUH).

Kucaopoacoaepxkamme oprannieckue coeinHeHUs

IIpenenbHBIE OQHOATOMHBIE CIUPTHI. MeETaHON M 3TaHON: CTPOECHHE,
¢usznyeckue M XHUMUYECKHE CBOWCTBA (pEakuuu C AaKTUBHBIMH MeETaJljlaMH,
raJIoreHOBOJOPOJaMH, TOpEHHUE), NpuMeHeHue. BoIopoaHbie CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHe MeTaHOIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OTWIECHIJMKOIb W  TJMLEPUH: CTPOECHHUE,
¢usznyeckue M XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO UIEJIOYHBIMU
METaJUlaMH, KaueCTBEHHAas peaklys Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opraHusM uesnoBeka. [I[puMeHeHre rmiepruHa U STUICHTITUKOJIS.

@deHOoM: CTPOCHUE MOJICKYJbl, (PU3NUECKHe U XHUMHUYECKUE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue denona.

Anpneruapl U kemowuwvl. DoOpManbIETull, alETAIbJICTUl. CTPOCHUE,
du3nueckne U XUMHYECKHE CBOMCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUN), IOJYYEHHUE U PUMEHEHUE.

OnHOOCHOBHBIE TIpeleNibHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHAs U
YKCYCHasl KHCJIOTBI: CTPOCHHUE, (PU3MUECKHEe W XUMHUYECKHE CBOMCTBa (CBOWCTBA,
oO1ue I Kiacca KUCJIOT, peakius 3TepuuKaIiim), mojJydyeHne 1 mpuMeHEHHE.
CreapuHoBasi M OJEHMHOBAsl KUCJIOTHI KaK IMPEJICTABUTEM BBICIINX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JEeHCTBHE.

Cnoxnple »GUPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaponus
cinoxHbIX 3¢upoB. XKupel. ['maponus xupos. [Ipumenenne xxupoB. buonornaeckas
POJIb JKUPOB.



VYrineBompl:  cocTaB, KiaccuUKAIUs ~ yIIeBOJOB  (MOHO-, JAH- W
noJyiucaxapuibl). ['oko3a — nMpocTeimii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3WyYeckrue U XUMUYECKUE CBOWCTBa (B3aUMOJCHCTBUE  C
ruapokcugom meau(ll), okucieHme amMmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bl), HAXOXKICHHE B MPHUPOJE, MPUMEHEHHUE,
ouonoruueckas posib. @otocunres. PpykTo3a Kak U30MeEp TIIOKO3bI.

Kpaxman u nemmiono3a Kak npupojaHbie mnonuMepbl. CTpoeHHe Kpaxmana U
HeuTiono3el.  Pu3nyeckue M XUMHUYECKHE CBOMCTBa Kpaxmaia (THIpOJu3,
KaueCTBEHHAsI pEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEeBpaICHUN:
MpOBEJCHNE, HAOMIOIEHHE W OMHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEaKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE ITaHOJA
okcunoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcusiom menu(ll)), anpaerngoB (OKMCICHUE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcunom wmeau(ll), B3aummojmelcTBUEe Kpaxmaia C HOJIOM),
MPOBEJICHUE MMPAKTUIECKON pabOThI: CBOMCTBA PAaCTBOPa YKCYCHOW KUCITIOTHI.

Pacuérnrie 3amaun.

Boluucinenuss mo ypaBHEHHMIO XHMMHYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB I MPOTYKTOB PEAKIIUN).

A3zoTcoieprKaIie OpraHnuecKue COSTMHEHMS.

AMMHOKHCIIOTHI KaKk aM(OTepHbIE OPraHYecKre coequHeHus. duzndeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe TNuiuHA). buonornyeckoe
3HaYeHNEe aMMHOKUCIOT. [lenTumpl.

benku kak mpupojHBIE BBICOKOMOJEKYISpHBIE coeAanHeHus. [lepBuuHas,
BTOpUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAaIlsl, KaYeCTBEHHbIE PEaKIIUU Ha OCIKH.

OKCnepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB M WX MPEeBpaIleHUl:
HaOJI0/ICHNE W OMMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHHIC PEAKIINH OEIIKOB.

BbicokomosiekyIsipHbIe COeTUHEHUsI

OcCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINU, CPEIHSIS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUA —
MOJTUMEPU3AIIHSI ¥ TIOJTMKOHICHCAITHSL.

OKCTIepUMEHTAIbHBIE METOAbl M3Y4YCHHS BEIIECTB M WX TPEBpAIICHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJacTMace,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanm3zanys MeXNpeIMETHBIX CBA3EH NPU U3YYEHUU OPTaHUYECKOW XUMUHU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIBb30BaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHbIX MOHSTUH, TaK W TMOHATHH, SABILIIOLIIMXCSA CUCTEMHBIMH JUISI OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH ()aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJUIHOCTh, HAOIIOACHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE.

dusnuka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (PU3NUECKIE BETUUHHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3Me,
(doTrocuHTE3, OHOJIOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOJBL, >KUPBHI,
(epMEHTHI).

['eorpadusi: MuHepanpl, TOpHbIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHoyOrusA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHUI,
MOIOIIIME CPELCTBA, JIECKAPCTBEHHBIE U KOCMETHYECKUE MPENapaTsl, MaTepUaIIbl U3
HCKYCCTBEHHBIX M CHUHTETUYECKNX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHUs] 3JEKTPOHOB MO OpOUTaIsiM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOH(PUTYpALIUS aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b nepuoauyeckoro 3akona u llepuoguyueckoil cuctemsl
XuMu4eckux aneMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHYECKHX JJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX W CIOXKHBIX BEIIECTB IO TpymnmnaM MU Tepuojaam.
3HavYeHuE NMEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcCKas CBA3b. BUIbI XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISpHAs W TOJSpHas, MOHHAsA, MeTainueckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XHUMHUYECKOW CBS3M (OOMEHHBIH U JOHOPHO-
aKkLenTopHslii). BopoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. OHbI: KATUOHBI U aHUOHBI.



BemiectBa  MOJIEKYJSPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSHCTBA COCTaBa BELIECTBA. THUIBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 011 BEIIECTBA B pAaCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCJIMHECHUH. Homenknartypa
HEOPraHMYECKUX BEIIECTB. [€HETMYEeCKas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJIEKAIMX K PA3JIUYHBIM KJIacCaM.

Xumudaeckass — peaknms.  Knaccupukamuss  XMMHUYECKHX — PEAKIUd B
HEOPraHMYECKOW M OPraHMyYeCcKOil XUMHUHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUH TPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoBecue. DakTOppl, BIUAKOLIAE HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunuun Jle lartense.

DnekTpoiuThueckas auccounanusi. CuibHbIC U ciadbie dnekTpoauThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCJasA, HEUTpaabHas, MIEJI0YHAas.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANIbHBIE METOJIBl HM3Y4YEHUs BELIECTB WU WX MPEBPAICHUMN:
neMoHcTpauus Tabnun «llepuoanueckas cucrema XxumMudeckux snemeHTos 1. M.
MenneneeBay, U3ydeHHUE MOJCIIEH KPUCTALIUYECKUX PEMIETOK, HAOIIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JTaOOPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KATAIU3aTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJHHOTO WHAMKATOpPA, pPEaKlIUd HOHHOTO OOMEHa),
MPOBEJICHNUE TTPAKTUYECKON padoThl «BinsiHue pazauyHbix (akTOpoB HA CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnrie 3amaun.

Pacuétel 10 ypaBHEHHUSIM XMMHYECKHMX pEakluii, B TOM YHCJIE
TEPMOXUMHUYECKUE PACYETHI, PACUEThl C KMCIIOJIB30BAHMEM IOHATHUS «MAacCOBast
JIOJIS1 BEIIECTBAY.

Heopranunyeckasi xumust

Hemerannel. Ilonoxxkenne HemeramwioB B Ilepuomudeckoit  cucreme
xuMudeckux sjeMeHToB [[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOINUS HEMETA/UIOB (Ha mMpuMepe
KHCJIOpO/a, cephl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BA)KHEMIIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCNMHEHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IprMeHenne BAXKHENIIMX HEMETAIUIOB U UX COCTMHEHUM.



Merannel. [lonoxenne meramioB B Ileproauyeckon cUCTEME XMUMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmme gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PSAJT HAMPSHKEHUN METAILIIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIHUX METAIOB (HATPUM, Kauil, KaJbIUH,
MarHui, allFOMUHUM, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHU.

Obmue cnocoObl moimyueHus: MeTaiioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTANbHBIE METOJIbl HM3Yy4YEeHUs BEIIECTB U UX MPEBpaIllCHUN:
M3yUYCHHE KOJUICKIUH «MeTaJibl U CIUIaBb», OOpa3llOB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJI0JICHHE U OMNHCAaHUE JAEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUIAPOKCHIA ATIOMHUHHS C PACTBOPAMHU
KHUCIIOT U 1IEJ0YeH, KAYECTBEHHBIE PEaKIIUU Ha KATUOHBI METAJUIOB).

Pacuérnrle 3amaun.

Pacuérel mMaccel BemiecTBa MM 00BEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BEIECTB,
pacy€Tsl Macchl (00BEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO
U3 BEILIECTB UMEECT MPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYSCKOM, SHEPreTHYECKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTHM MeaULUHBL. [IOHSITHE O Hay4YHBIX METOJaxX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeactaBnenuss o0 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILIEHHOTO
MOJyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUIIHWE CTPOUTEIbHBIE
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJIO, KEepamuKa,
MaTepualbl JJIsl 3JEKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKHUE W MUHEpAJIbHbIE
yI0OpeHus.

XUMHST U 3J0pOBBE YEJIIOBEKA: NPAaBWIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0E30MaCHOTO0 HUCMOJIb30BaHUS TIPErnapaToB OBITOBON XWMHHU
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzamuss  MEXNpeaIMETHBIX  CBsi3ed TPU  HM3YyYCHHH  OOIIeH U
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAETCA YEPE3 UCIOIb30BAHUE KaK
OOIMX E€CTEeCTBEHHO-HAYYHBIX TIOHSATHUM, TaK W TIOHATHM, SIBIISIOIIMXCS
CHUCTEMHBIMM JJIS1 OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TMOHSATHSA: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, NEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOJECITMPOBAHNE, U3MEPEHHUE, SBICHUE.



®dusuka: MaTepus, YHEPIrus, Macca, aToM, FJIEKTPOH, TPOTOH, HEUTPOH, UOH,
U30TOM, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3MUYECKHE BETUUMHBI U CAUHUIIBI MX
U3MEPEHHUs, CKOPOCTb.

buonorusa: knetka, opraHm3M, OJKOcHUCTeMa, Ouocdepa, MaKpo- W
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIUBO,
pecypchl.

TexHoJIOTUsl: XUMUYECKasT MPOMBIIUICHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUAJIOB, CEIIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, MHUIIEBas
MPOMBINICHHOCTh,  (papmaneBTHUUecKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUalOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHUNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOyYaromMUMuUCAd TMPOTpaMM CpeHero oO0miero oOpa3oBaHUs (JIUYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-meTonnyeckoil OCHOBOW  JUIs
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IPOrpaMM CPEIHEro OOIIEro
oOpa30BaHUsI SIBISETCS CUCTEMHO-AESTENIbHOCTHBIIN MOAXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BBIJICJICHBI CIEAYIONINE COCTABIIAIONIHUE:

OCO3HaHUE OOYYAIOLUIUMUCS POCCUMCKOW TpaKAaHCKOW HIAEHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOIIPEEIICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroIIMXCsl PYKOBOACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYUE NMPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTD KU3HEHHBIC JIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeAMeTa «XHUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATEIbHON JESTEIbHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeallaMd POCCHUUMCKOr0 TIpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMHd U  MpaBWIaMH  TOBEIEHHUS,  CIOCOOCTBYIOILMMHU  MpoIleccaM
CaMOIIO3HAHUS, CaMOPa3BUTUSI W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJaroIMXcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMUsS»  OTpaxaroT
c(OPMUPOBAHHOCTh OMBITA I[TO3HABATEIIbBHOW W MPaKTUYECKOM AesTENbHOCTU
oOyJaromuxcs Mo pean3aluy MPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHUS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

OPEICTaBICHUS O COLMAJBHBIX HOPMax M NpPaBWJIaX MEKIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOW JEATENBHOCTH MNPH CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEJBHBIX 3aJay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHHMMATh W IPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTHI IpYTUX IPU aHAINU3€E Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHNS

LEHHOCTHOIO OTHOLIEHUSI K HWCTOPUYECKOMY UM HAay4HOMY HAaCIEIUIO
OTEYECTBEHHON XUMUU;

YBOXEHHUsSI K TPOIECCY TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKOTO
MIPUMEHEHUsI XMUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPE3yJbTar
JUINTENbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX HKCHEPUMEHTAIbHBIX  IOMCKOB,
IOCTOSIHHOTO TPYJ1a YYEHBIX U PAKTUKOB;

MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOLIEM
aHanau3e MHPOpPMaLUU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHNS

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOrO ITOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XMMHUYECKUMU SIBICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBBSI:

MOHUMAaHUs LIEHHOCTEH 3J0poBoro M Oe3omacHoro oOpa3a >KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmIo/IeHrs TpaBui O€30MacHOT0 OOpaleHusi C BEllecTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU EATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJI HHJIMBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBBIO U )KU3HU JIOCH;

OCO3HAaHMS TOCJEACTBUNA W HENPUITHS BPEIHBIX MPUBBIYEK (YMOTpeOseHus
AJIKOT0J1s, HAPKOTUKOB, KYpEHHS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEN0BATENbCKOU
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW M  JIPYyrux BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4yaCTHE€ B pEUIEHUWM MPAKTHYECKUX 3a]ad
COLIMAJIbHOW HAIpPaBJIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJbI);



HWHTEpECca K MPAKTUICCKOMY M3YUEHHUIO MPOPECCUil pa3IMIHOTO POJia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUH;

YBOXKEHHUS K TPYHY, JIIOAAM TPyAa U pe3ysibTaTaMm TPYIAOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
obOpaszoBaHus, Oyaymied npodeccuu U pealn3allii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IK0JIOrH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHKY
CyIIECTBOBAHUS KU3HU Ha 3E€MIIE;

MOHMMAaHUSl TJIO0AJBHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOU CPEIBL;

OCO3HAHHUSA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTIDKCHHH XUMUH IS
pPELIEHNS BOIPOCOB PAllMOHAIIBHOTO MPUPOIOIIOIb30BAHHS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MNPUHOCIIIMX BpEIl OKPYXKaroUEH
IPUPOJIHOM cpele, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpHATHBIC AKOJOTHUUYECKHE
MOCJICACTBUA NPEANIPUHAMAEMBIX JEUCTBUM U MIPEIOTBPAIIATH UX;

HAIMYHUA PA3BUTOrO KOJOTHYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIlbITa JIEATEIIbHOCTHU AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEJIbHON, KOMMYHUKATUBHON U COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO TMPOTUBOCTOATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,

MOHMMAaHUSl CcHenu(UKA XUMUU KaK HayKd, OCO3HaHUS €€ poJii B
(GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
peACTaBIeHUs 00 OKpY’KarolleM MHPE KaK O €IWHCTBE MPUPOJIBI M YCIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PCEIICHHH IPOOJIeM COXpaHEHUS
MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHH JUJII  COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAaHUCTHYECKOW HAINPABICHHOCTH W BaXHOW pOJUA B
CO3/IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHMBOI'O PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, OOECIEUYEHUU YCIOBUM
YCHEHIHOTO TpyJla W OHKOJOTMYECKH KOMQPOPTHOM IKU3HU KaXKIOrO WICHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHWs CYHIHOCTH METOJIOB
MMO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BATh



MoJIy4yaeMble 3HAHMS JUIS aHAIHM3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIEro MUpa U
POUCXOAIIMX B HEM U3MEHEHUMN, YMEHUS JieaTh 000OCHOBaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4HbIX (AKTOB © MMEIOIIUXCS JAHHBIX C LEJIbl0 MOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA JUIS
pelieHus NpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATEIIBCKOM A€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENpEphIBHOMY  OOpa3oOBaHUIO H
caM000pa3oBaHNIO0, K AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUN 1O XHUMHUHU B
COOTBETCTBHHM C )KM3HEHHBIMHU TOTPEOHOCTIAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pazIU4HbIX cepax mpodeccruoHaIbHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4€OHOro mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MMOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa MW CHCIUPUKY METOJOB ITO3HAHWS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHHC,
npolece, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCTIEA0OBaHNE, HAOI0IEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCalIbHBbIC Y4eOHBIC NEWCTBHS (TI03HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBarome dbopmupoBaHue (YHKIMOHATBHOM
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M yHUBEpCAJIbHBIC ydeOHBIS
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMU W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJILHLIMH
JeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSATENIbHO  (OpMYJIMPOBaTh M aKTyalIM3upoBaTh  Mpobiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENETATh LEJNU JEATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI I€ATEIHOCTH C TOCTABICHHBIMHU LIEISIMU;

HCMOJI30BaTh IMPHU OCBOEHUU 3HAHUN NPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TIOHITHS JJIsl OOBSICHEHUST OTACIBHBIX (PAKTOB H
SIBJICHUU

BBIOMPATh OCHOBAaHMSI MW KPUTEPUU JUISI KIACCU(UKAIIMU BEIIECTB W
XUMHUYECKUX PEAKIIUN;

yCTaHABJIMBATh TMPUYMHHO-CICJICTBEHHBIE CBSI3U MEXAY H3y4yaeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCy>KIeHUs (MHIYKTUBHbBIC, JIE€TyKTUBHbBIC, IO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PaccMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOIBI M 3aKITFOUCHHS,

IPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONIb3yEMbIe B XUMHUH CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOJICIIbHBIC TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) D3JIEMEHTa, XUMHUYEcKas (QopMmyna, ypaBHEHHE XHUMHUYECKOU
peaKknuu — TPU PEIMICHWH Y4YeOHBIX TO3HABATEIBHBIX W TMPAKTHYCCKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS VIS BBISIBICHHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

BJIaJICTh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB M XUMHUYECKHX
peaKkuui;

(bopMyITUpOBATh LIENH U 33[]a4H UCCIIETOBAHUS, HCIIOIH30BATh IIOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJisi (DOPMHUPOBAHUS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIQJICTh HAaBBIKAMU CAMOCTOSATEIBLHOTO TIUIAHUPOBAHUS U TMPOBEICHUS
YUYEHUYECKUX HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIOATh 32 XOJIOM
mpolecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (HOpMyIHpOBAThH
0000IIIEHNS ¥ BBIBOBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOIEIAaHHON paboTe;

npuoOpeTaTh OMBIT YUYCHUYECKOW HCCIEIOBATEIbCKOM U MPOEKTHOM
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIHHOMY
MOWCKY METOJIOB pENICHUS TMPaKTHYECKHX 3a7ad, NPUMEHCHHUIO Pa3IMYHbBIX
METO/I0B MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OpHUEHTHPOBAThCA B Pa3IMYHBIX MCTOYHWUKAX WHPoOpManuu (HaAydHO-
MOMyJIsipHAsl JIUTepaTypa XWUMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTAaBIICHNUS, KPUTHUECKU OLICHUBATH e JIOCTOBEPHOCTH "
HETIPOTUBOPEUYHBOCTb;



(dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh PA3JIMYHBIE METOJbI MIPU MOUCKE U
otbope wuHDOpPMAIUK, HEOOXOIUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa;

MpuoOpeTaTh OMBIT HCIOJIB30BAaHUS HWH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHbBIX MIOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHopManuu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U IPYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEICTBA TMpU paboTe ¢
XUMUYECKON uHMOpMaIMell: MPUMEHATh MEXKIpeaMeTHbIe (pu3nyueckue Hu
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

HCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEIICTBA
HaTJISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI¢ AUAJIOTa W/UITN
JTUCKYCCUH, BBICKa3bIBaThb  HACH, (OPMYIUPOBATh CBOM  TPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNAaTh C TPE3EHTAIMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHEHO I COBMECTHO CO CBEPCTHUKAMH TPH BHITIOJTHCHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HMCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaan3alid y4eOHOro MpoeKkTa u (HopMyIupoBaTh BHIBOJIbBI
M0 pe3yybTaTaM MPOBEACHHBIX HCCICAOBAHUIN IyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH JI€HCTBUSIMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIISATH CBOIO II03HABATEIBHYIO
NEeATEIBbHOCTh, ONpenesas €€ Iend W 3aJadd, KOHTPOJIMPOBATH W 10 MeEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroput™m JACHCTBUUA TNpU
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATENIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOJIY4YEHUs HOBBIX 3HAHUH O
BEIIECTBAX M XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH NIEATETLHOCTH HAa OCHOBE CaMOaHaIM3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckass XUMUSD»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHMUU B TO3HAHWUU SIBJICHUU



OpupoAbl, B (QOPMUPOBAHUM MBIIUIEHUS U  KYyJAbTYpPhl JUYHOCTH, €&
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLICHUS IPAKTUYECKUX 3a1a4
U 9KOJIOTMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U HPUPOJHOU
cpene;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATa0IINE MOHATHS (XMMHYECKUH BJIEMEHT, aToOM, JJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XMMUYECKast
CBsI3b, CTPYKTypHasi gopmyina (pa3BépHyTass M COKpalEHHAas), MOJb, MOJISIpHAs
Macca, MOJSpPHbIH O00BEM, YIIEpONHBIM CcKeneT, (yHKIHOHANbHAs Tpymia,
paauKan, U30Mepus, U30MEPbl, TOMOJIOIMYECKUH psAll, TOMOJIOTH, YTJI€BOJOPOIbI,
KHCIIOPOJ, M a30TCOAEpKAUIUE COCOUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallhie B OCHOBE IOHUMAHUS MPUYMHHOCTH WU CHUCTEMHOCTH XUMHUYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYYECHUH WU
0€30MacHOM HCIIOJIb30BAHUU BAXKHEMILIMX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHMM BBISABIATH XapaKT€pHbIE MPU3HAKU IMOHITHM,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHS IPU
OMMCAHUM COCTaBa, CTPOCHMSI U MPEBPALIEHUN OPraHUYECKUX COSANHEHUM;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHON)
(GopMyn OpraHMYEeCKMX BEIIECTB M YPAaBHEHHH XHMHMUYECKUX pEaKIui,
M3rOTaBJIMBAaTh MOJEIH MOJIEKYJ OPTraHMYEeCKHUX BELIECTB ISl WJUTFOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS];

c(OPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAMIEKHOCTh H3YUECHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CoequHEeHuN (yriieBOJOpPOAbl, KHUCIOPOA U a30TcojepKallue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpHUBOAHWTH TPHUBHAIBHBIC
Ha3BaHUS OTACIIbHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, IPOIMWJIEH, aleTUJIEH,
ATUJICHTJIMKOJb, TJIWLUEPHUH, (eHOoJ, (opMallbIerusl, aleTajibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIIH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsITh BHUJIbI XUMHYECKOM CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIEC U KPATHBIC);



cOpPMUPOBAHHOCTh YMEHHUSA TMPUMEHSTh TMOJOXKEHUS TEOPHUH CTPOCHUS
opranudeckux BemiectB A. M. BytiepoBa /st 00bsiICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHs MacChl BEILIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEJCTABUTENCH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, JTUJICH, MPOIMWJICH, aleTUJICH,
Oyranuen-1,3, metunOyraauen-1,3, O€H30/, METaHOJ, ATAHOJ, ATHUJICHIJIMKOJb,
[JIALEepUH, (EHOJI, alleTalbJeTH, MypaBbUHAs U YKCYCHas KUCJIOTHI, TJIIOKO3a,
KpaxmaJ, HEJUI0JI03a, aMUHOYKCYCHAsI KUCJIOTA), WJUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIy HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIHUH C
UCIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHUSI XapaKT€PU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
Colpbid (He(Th, TNPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX THEepepaboTKU U
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NEPEPAOOTKHY;

c(OpPMUPOBAHHOCTh yMEHHUI TPOBOJIUTH BBIYHCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakuuu 1O H3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUHN BIAJETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METOJaX HAayYHOTO MO3HAHUs, UCTIONb3yEMbIX B XUMHUH MPU W3YYEHUH BELIECTB U
XUMHUYECKUX SBJIEHUHN (HaOJt0/IeHue, N3MEpEHUE, HIKCIIEPUMEHT, MOECIMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHUS JJs TNPUHATUS pELIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU M HUX
MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUM COOIOAATH MpaBUila MOJIb30BaHUS XUMUYECKON
OoCyJI0OM W JTabopaTOpHBIM O00OPYIOBaHMEM, a TaKKe MpaBuia OOpalleHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIMOJHITH XUMHUYECKHI
AKCIIEPUMEHT (IIPEeBpAICHHs] OPraHUYECKUX BELIECTB MPU HArPEBAHUU, MTOTYUCHHE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, KAaueCTBEHHbIE PEAKIMH OPTraHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, IBETHHIE PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYIAOBAaHHUEM, NPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (GopMe 3alKucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMYIMPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJNy4YaeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpeICcTBa MacCOBOMU
uHpopmanuu, IHTepHET U Opyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOJATh  MPaBWIa  DKOJOTHYECKU
[[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IEIAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAlOLIEW NPUPOJHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HAa >KUBBIE OpPraHU3MBbI OIPEIEIEHHBIX OpPraHUYECKUX
BellleCTB, moHUMasi cMbica nokazatens [[JIK, mosicHATh Ha mpuMepax CrIoCOObI
YMEHBIICHUSI W NPEJOTBPAIICHUS WX BPEIHOTO BO3IACHUCTBUS HA OpraHU3M
YEJI0BEKA;

JUIsl OOYyYarOIIMXCSl C OTPAaHUYEHHBIMU BO3MOXXHOCTSMHM 3]I0POBbS: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUSI BEUIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIENBIX W CIA0OBHIAIIMX OOYYaIOIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJICTABICHUN: O XHUMHYECKOH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJM XUMHU B TIO3HAHWUH SIBJICHUMU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYphl JUYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJI pEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3JI0POBBIO U MPHUPOJTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINEe MOHATHSA (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTka,
TUNBl  XUMHYECKUX  PEAKIHH, PpacTBOpP, JJICKTPOJUTHI, HEIJIEKTPOIUTHI,
BJICKTPOJIUTUYECKAS JAUCCOIMAIMS, OKHUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakIuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckuii 3axkoH JI. M. Menpeneesa,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMSA, JIC)KAIIME B OCHOBE IOHUMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM, (DAKTOJIOTHYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€301acCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MIPAKTUYECKOM NS TEILHOCTH YEJIOBEKa,



c(OpPMUPOBAHHOCTh YMEHHI BBISBISTh XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHS IIPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTb YMEHHMI HCIOJIb30BATh XUMHUYECKYI) CHMBOJIUKY JUIS
coctaBiieHUs (OPMyJ  BEIIECTB W ypaBHEHUH XUMHYECKHX pEaKIuil,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHaiibHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BELIECTB (YrapHbl ra3, YIJIEKMCIbIM ra3, aMMMaK, raméHas
U3BECTh, HETalIEHAs! U3BECTh, IUThEBAs COJA, IUPUT U APYyTHUE);

c(hOpPMUPOBAHHOCTh YMEHUU OMPENESATh BaJJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHAsA) B COCIMHEHMSX, THII
KPUCTAJUINYECKON PEIMIETKM KOHKPETHOTO BELIECTBa (aTOMHAs, MOJEKYJspHas,
MOHHAas, METAJUIMUECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJINBATh IPUHAIIIEKHOCTD
HEOPraHMYECKUX BEUIECTB MO HMX COCTAaBY K OINpPEAENIEHHOMY Kiaccy/Tpymnne
COEIMHEHUM (TPOCThIE BELIECTBA — METAJUIBI U HEMETAJUIbl, OKCHU/Ibl, OCHOBAHMUS,
KHCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICI IIEPUOAMYECKOTO 3aKoHa /1.
N. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBICHUTENBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHYeCKuX 3eMeHTOB 1-4 mnepuonoB Ilepuognueckoil cHCTEMBI
xuMuueckux sneMeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTrEeTUYECKNE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M UX COECIMHEHMU
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menneneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepus3oBaTh (OMHMCHIBATH)  OOUIUE
XUMHAYECKHE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3U MEXKIYy HEOPraHUYECKUMU
BELIECTBAMH C TIOMOIIBIO YPABHEHUIH COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XMMHUYECKUE PEaKLUU IO
pa3IMYHBIM TMPU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHEHUIO CTETICHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTHMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHMM COCTaBISATh YPABHEHMSI PEAKLMA Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUH UIYT 10 KOHLA;



chOpMUPOBAaHHOCTh YMEHUW MPOBOAUTH PEAKUUHU, MOATBEPKIAIOIIE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPTraHWYECKUX BEIECTB, pacCIO3HABATH
OTMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PAcCTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXKallke B OCHOBE MPOMBIIUICHHOTO IMOJIYYEHUSI CEPHOM KHUCIOTHI, aMMHAKa, a
TaK)K€ C(POPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOJIEMaX XMMHUYECKOT0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCIECHHS C HCIOJb30BAaHUEM
HOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUH ra3oB
IpU XUMHUYECKHX PEAKIUSAX, MAaCChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO W3 YHYACTBYIOIIMX B PEAKLUU
BEILIECTB, TEIUIOBOro 3 (deKkTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHHSI SJHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKON
OCYJI0OM W JTabopaTOpHBIM OOOPYJIOBAaHWMEM, a TaKXKe MpaBuiIa OOpalleHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH IO BBIINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHI
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
ONpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
WHIUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIUH,
peakuMy MOHHOTO OOMEHA, KaueCTBEHHbIE PeaklUuu Ha cyibdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPHUMEHTAIBHBIX 33134 IO
TeMaM «Metamie» u «Hemeramib»y) B COOTBETCTBUM € NpPaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHHUEM,
NOPENCTaBIATh PE3yJNbTaThl XHUMHUYECKOIO OJKCIIEpUMEHTa B (OpMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX peakiuuil U (OpMYyJIHpPOBAaTh BHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpPMaLIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIHU, THTEpHET U IpYyrux);



chOpMUPOBAHHOCTh ~ yMEHUW  COOMIOAATh  TMpaBWia  DKOJOTHYECKHU
[IeJ1eCO00pa3HOro TMOBENIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHONU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBHUS HA KMUBbIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicit nokasarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIECHHS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3/IEHCTBHS HA OPTaHU3M YEJIOBEKa;

s 00yYaronIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
NPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CJIENBbIX M CHa0OBHIASAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

bopmyi.



TEMATHYECKOE ITNTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
Ne n/m Konrpoabnbie | IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3zgea 1. TeopeTudyeckue OCHOBbI OPraHN4Y€eCKON XUMHU
[Tpenmet opranndeckoii xumun. Teopust
11 CTPOEHUS OPraHNYECKUX COEAMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3nen 2. YrieBogopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — ATKAHBI 2
99 HenpenenbHble yrIeBOIOPOIbI: AIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApoMaTu4ecKue yrieBoaoposl 2
24 [TpupoaHbIE HCTOYHUKHU YTIIEBOJOPOJIOB U 3 1
ux nepepadboTka
Hroro 1o pasueny 13
Pasznea 3. Kuciiopoacoaepxamme opranudeckue coelMHeH st
3.1 Crupter. @enon 3
3.9 Anpaeruasl. KapOOHOBBIE KHCTOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1




Utoro no pazneny

13

Pa3znea 4. A3oTcoaepxamye OpraHudecKue coeJMHeHm st

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJieKy IsipHble COeTHHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




11 KJIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMH
Crpoenue atomoB. [lepuonnueckuii 3aKoH
11 u Ileproanueckas cucteMa XUMHUYECKUX 3
anemenToB J[. 1. MenaeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKIIUU 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi Xumust
2.1 Mertanbl 6
2.2 Hewmerannsl 9 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 9
' BEILECTB
Uroro no pazneny 17
Pa3znen 3. XumMus 1 )KU3Hb
3.1 XuMUS 1 )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







HOYPOYHOE IIVTIAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero U3y4yeHHsl | oOpa3oBaTeiibHbIE
padoThI padoThI
pecypcbl

1 [Ipenmer oprann4eckon XumMuu, €€ 1 5 09 bu6nuoreka [IOK
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE ' https://myschool.edu.ru/

5 Teopust XUMHUYECKOTO CTPOCHUS 1 209 bu6nuoreka [IOK
OPraHMYECKHUX BEIIECTB ' https://myschool.edu.ru/
[TpakTrueckas paborta Ne 1.

3 "KauecTBeHHOE onpeiesieHue 1 1 12.09 bubmuorexa [JOK
yIJIEpOa,BO0PO/Ia U XJI0pa B ) https://myschool.edu.ru/
OpTraHUYECKUX BeliecTBax"

bu6nuorexa [IOK
4 CocTosiHHE EKTPOHOB B aTOME 1 14.09
https://myschool.edu.ru/

5 AJIKaHBI: COCTaB U CTPOCHUE, 1 19.09 bu6nunorexa [IOK
TOMOJIOTHYECKUH Pl ' https://myschool.edu.ru/

6 MeraH 1 3TaH — NpOCTEUIINE 1 21.09 bubnuotexa [JOK
IPEICTABUTENN aJIKAaHOB ) https://myschool.edu.ru/

. bubnmnoreka [JOK

7 AJTIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 26.09 i

https://myschool.edu.ru/

8 OTUIIEH U IPONUIIEH — MPOCTeHIIne 1 58,09 bubnuotexa [JOK
IPEICTABUTENN aJIKEHOB ) https://myschool.edu.ru/
Anxanuensl. byranuen-1,3 u

A yraa bub6mmoreka [IOK

9 MeTmoyTaauen-1,3. [Tomydenue 1 3.10

CUHTETHUYECKOTO KayuyKa U Pe3UHBI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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AJKUHBIL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUN P,

bu6nmoreka [IOK

10 5.10
A1eTuneH — npocTenimmi https://myschool.edu.ru/
MPEJICTABUTENb aJTKUHOB
11 Brprunciienus o ypaBHEHUIO XUMUYECKON 10.10 bubnmnoreka HOK
peakun ' https://myschool.edu.ru/
12 Apensl: 6eH301 U Toyosr. TOKCHYHOCTD 1310 bu6nuoreka [IOK
apeHOB ' https://myschool.edu.ru/
13 I'eneTnyeckas cBs3b yrieBOLOpPOAOB, 1710 bu6nuoreka [IOK
MPUHAJICKAIINUX K PA3JIMYHbIM KJaccaM ’ https://myschool.edu.ru/
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 ; p0 ; il Ta3 U 10 " e ei s e 19.10 bubmiorexa LIOK
MIPUPOJIHBIN Ta3 U MOMYTHBIC HETSHBI .
PrpoX - N https://myschool.edu.ru/
ra3bl, HeTh U MIPOJYKTHI €€ nepepadoTKu
[TpupoaHbIEe HCTOYHHUKH YTIEBOAOPOAOB:
15 i pI/I poaHLHZ ra3 u rnom Zzle Heq)TzHHe 24.10 bubmmorexa LIOK
brp yt . ' https://myschool.edu.ru/
rasbl, He()Th ¥ IPOAYKTHI €€ epepaboTKu
16 KonrtponsHas pabora 1o pasaeny 26.10 bu6muoreka [IOK
«YTIIeBOIOPOABD) ' https://myschool.edu.ru/
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: 211 bubmuoreka [IOK
METAHOJI ¥ 3TaHoJ1. BogopoaHas cBs3b ' https://myschool.edu.ru/
18 MHOroaTOMHBIE CITUPTHI: TUICHTJIUKOIb 9.11 bubmuoreka [IOK
¥ TJIHIEPUH ' https://myschool.edu.ru/
®eHoN: CTPOSHUE MOJICKYIIHI,
P Y N bubmuorexa [JOK
19 ¢du3nueckre U XMMUYECKHUE CBOMCTBA, 14.11
https://myschool.edu.ru/
MPUMEHEHUE
20 Anpaeruapl: GopManbaeTuI u 1611 bu6nunorexa [JOK
areTanbaeru. AIeToH ' https://myschool.edu.ru/
21 OnHOOCHOBHBIE NIPEAETIBHBIE 21.11 bubmmoteka [IOK
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KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCyCHas

https://myschool.edu.ru/

[Ipaxtuueckas padora Ne 2. «CBolicTBa

bub6nmoreka [IOK

22 . 23.11
pacTBOpa YKCYCHOM KUCIOTBD) https://myschool.edu.ru/
CrteapuHOBas 1 OJICMHOBAsI KMCJIOTHI, KaK
23 IIPEACTABUTENH BBICIINX KaPOOHOBBIX 28.11 bubmorexa LIOK
P P ' https://myschool.edu.ru/
KHCJIOT
24 Mputa Kak COJIM BBICIIUX KapOOHOBBIX 30.11 bubnmnoreka [JOK
KHCJIOT, UX MOIOIIIEE JEHCTBHE ' https://myschool.edu.ru/
CnoxxHbI€ 2(UPBI KaK TPOU3BOIHBIC
Pup P bubnuorexa [JOK
25 KapOOHOBBIX KUCIOT. ['uapomnm3 5.12
https://myschool.edu.ru/
CJIOKHBIX 3(prpoB
26 Kupsl: rugponus, NpUMEHEHHE, 712 bu6muoreka [IOK
Ouosiornueckasi pojb >KHPOB ' https://myschool.edu.ru/
VYraeBoawl: cocTaB, KiaccupukaIms.
. (rrary bubmmorexa [JOK
27 Baxkneiiue npeacTaBuTeNN: TIOKO34, 12.12
https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemnrono3a Kak NpupoIHbIE 1412 bu6muoreka [IOK
MTOJIUMEPHI ' https://myschool.edu.ru/
KonTpomnbHas pabota o pasuen
29 «KI/ICiO 0J1CO pe Ka I/Ieg PaHI/I}:{eCKI/Ie 19.12 brbmorexa [IOK
POACOACPHANIC OP ' https://myschool.edu.ru/
COCTMHEHUS»
bubmuorexa [JOK
30 AMUHBI: METHJIAMUH U aHUWJIMH 21.12 >
https://myschool.edu.ru/
AMWHOKHCIIOTHI KaK aM(pOTEepHBIC
Porep bubmuorexa [JOK
31 OpraHM4YeCcKue COCAMHEHMS, UX 26.12
https://myschool.edu.ru/
Ounonoruveckoe 3HaueHue. [lenTu sl
32 benku kak npupoHble 28.12 bubmmoteka [IOK
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BBICOKOMOIJICKYJIAPHBIC COCAMHCHUSA

https://myschool.edu.ru/

OCHOBHBIE TTIOHATHS XUMHHU

bub6nmoreka [IOK

33 . 1 9.01
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a

HOBHBIE METO[bI CHHT ) BuGmiorexa LOK
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH. 1 11.01
https://myschool.edu.ru/
[TnacTmaccel, KayuykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hdara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

1 XUMUYECKUI 3JIEMEHT. ATOM. 1 5 09 bubmnorexa [JOK
DNeKTpOHHAS KOHPUTYpAIUs aTOMOB ' https://myschool.edu.ru/
[lepnonnueckuii 3akoH u [lepuoanueckas

5 cUCTEMa XMMHYECKUX aieMeHToB JI. 1. 1 209 bubmuorexa [JOK
MenpeneeBa, UX CBsI3b C COBPEMEHHOM ' https://myschool.edu.ru/
TEOpHUEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIIEMEHTOB M UX COCTMHEHUI

3 10 TpyNIaM U Nepuojam. 3HaueHHUe 1 12.09 bu6muoreka [IOK
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI ' https://myschool.edu.ru/
XuMHu4eckux anemenToB [[.M. MenneneeBa
B Pa3BUTHH HAYKU
Crpoenue BemecTBa. XUMUYECKasi CBS3b

N P ’ bubmuorexa [JOK
4 e€ BUJIbl; MEXaHU3MbI 00pa30BaHUs 1 14.09
. https://myschool.edu.ru/
KOBAJIEHTHOM CBs3U. BojopoiHas cBs3b
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.

5 Crenens okuciacHus. BemniecTsa 1 1909 bu6nuorexa [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO ' https://myschool.edu.ru/
CTPOEHUS
[TonsATHE O THUCTIEPCHBIX CUCTEMAX.

bu6nunorexa [JOK
6 HcrrHHbBIE U KOJUIOUIHBIE PACTBOPBL. 1 21.09
https://myschool.edu.ru/
MaccoBas 10715 BEILIECTBA B PaCTBOPE
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Knaccudukanust 1 HoMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.

bu6nmoreka [IOK

7 26.09
I'eneTnueckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILECTB, Pa3JIUYHBIX KJIACCOB
Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
bubmuorexa [JOK
8 3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH 28.09
https://myschool.edu.ru/
COXpaHEHHUs U IPEBPALLICHUS] SHEPTUU NPU
XUMHUYECKHUX PEAKIUAX
9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. 3.10 bubnmoreka [JOK
XUMHYECKOE PABHOBECHE ' https://myschool.edu.ru/
[IpakTuueckas padora Ne 1. «BnusiHue
10 a3JINYHBIX ()aKTOPOB HA CKOPOCTH 5.10 bubmmorexa LIOK
P . P P ' https://myschool.edu.ru/
XUMUYECKON peakLum»
DIEeKTPOTUTHYECKAS TUCCOLIUALIHSL.
ITonsiTue o BogopoaHoM nokazarene (pH
P (PH) bubmmorexa [JOK
11 pactBopa. Peakuiuu HOHHOrO OOMEHa. 10.10
https://myschool.edu.ru/
['uaponus opraHMyecKux u
HEOPraHUYECKHUX BELIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
12 eakiuu. [ToHgaTre 00 dDIIEKTPOIN3E 12.10 bubmmorexa TTOK
p ’ p . ) https://myschool.edu.ru/
pacIuiaBoB ¥ pacTBOPOB COJIEH
13 KoHnTtponbHas pabota 1o pazaery 1710 bubnuotexa [JOK
«TeopeTnyeckrue OCHOBBI XUMUN» ' https://myschool.edu.ru/
MerTannsl, BX IIOJIOKEHHE B
[Tepuonnueckoi cucTeMe XUMHUYECKUX
bub6mmoreka [IOK
14 anemenToB 1. M. Menpeneesa u 19.10

0COOCHHOCTH CTpOCHHS aTOMOB. O01He
(du3HYecKue CBOMCTBA METAIIOB

https://myschool.edu.ru/
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CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN

bub6nmoreka [IOK

15 N 24.10
PAI HaIIPSKEHUN METAJLIOB https://myschool.edu.ru/
XUMHYECKUE CBOMCTBA BaXKHEHIIIUX
. . . bub6nmoreka [IOK
16 METaJuIOB (HATPHH, KT, KaIbIUH, 26.10
. . . https://myschool.edu.ru/
MarHui, aJIIOMUHUN) U KX COCTMHCHUM
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX 211 bubnuoreka [IOK
COEIMHEHUI ' https://myschool.edu.ru/
18 XuMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX 9.11 bubnuorexa [JOK
COEIMHEHUI ' https://myschool.edu.ru/
[TpakTuueckast pabota Ne 2. "Pemienue
bubnuorexa [JOK
19 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 14.11
| https://myschool.edu.ru/
«Metanibi»
Hemeramibl, uX MOJ0KEHHUE B
20 [leproguueckoii cucTeMe XMMHYECKHX 1611 bu6muoreka [IOK
anemenToB JI. 1. MenneneeBa u ) https://myschool.edu.ru/
O0COOCHHOCTH CTPOCHHUS aTOMOB
dusnvecKkue CBONCTBA HEMETAIIIOB.
bu6nuorexa [IOK
21 AmoTponusi HEeMeTauIoB (Ha puMepe 21.11
https://myschool.edu.ru/
KHCTIOpoJia, cephl, hocdopa u yriepoa)
99 XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPHI U 2311 bu6nunorexa [IOK
UX COEIUHEHUI ' https://myschool.edu.ru/
93 XuMHYECKue CBOMCTBA a30Ta, hocodpa u 5811 bubnmnoreka [JOK
HUX COCTUHEHUN ' https://myschool.edu.ru/
24 XHUMHUYECKUE CBOMCTBA yIiaepoia, KpEMHUS 3011 bubnmnoreka [JOK
U UX COEOUHEHUMI ' https://myschool.edu.ru/
o5 [IpuMeHeHne BaXKHEUIIIUX HEMETAINIOB U 5 1 bubnmoreka [JOK
UX COCAMHCHHI ' https://myschool.edu.ru/
26 O06o01IeHre U CUCTEMAaTH3aIUs 3HAHUH 110 7.12 bubmuorexa [JOK
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TeMme «HeMmeTtamey. Beruucienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

https://myschool.edu.ru/

[Tpaktuueckas padota Ne 3. «Pemienue

bub6nmoreka [IOK
27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 12.12
" " https://myschool.edu.ru/
Hemertamier"»
KoHTpoinbHas paboTta 1o remam bubnmnoreka [JOK
28 1 14.12
«Metamael»y 1 «Hemerauisy https://myschool.edu.ru/
Heoprannueckue u opraHu4eCKue
bubnuorexa [JOK
29 kucnotel. Heopranmueckue u 1 19.12
https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AmMdoTepHbIe HEOPraHUYECKUE U
30 OpraHUYeCcKHe COEUHEHUS. ['eHeTnecKas 1 2112 bubnmnoreka [JOK
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX ' https://myschool.edu.ru/
BEIIECTB
Ponp xuMmuu B o0ecIieueHuN
31 AKOJIOTMYECKOW, SHEPTreTUYECKON 1 1 2612 bubmuorexa [JOK
MUIIEeBON 0€30M1aCHOCTH, Pa3BUTHH ' https://myschool.edu.ru/
M€ TULINHEI
IIpencraBiaenus 00 0OIMINX HAYUYHBIX
32 o pI/IH HIax 1 OMLIIHJ'ICHHOFO}II'E)JI €HUs 1 28.12 bubmorexa LIOK
P uu P v ) https://myschool.edu.ru/
BaKHEHIIINX BEILIECTB
bu6nunorexa [IOK
33 YenoBek B MUPE BEIIECTB U MAaTEPHUATIOB 1 9.01
p H p https://myschool.edu.ru/
Bubnunoreka IIOK
34 XUMHUS U 310pOBbE YEIOBEKA 1 11.01 i
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJJUYECKOE OBECIIEHEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

» Xumus, 11 xknace/ Pymzutuc I'.E., ®enpaman @.I'., AkuinonepHoe o0111ecTBO

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

AptémoB A.B., C.C.[lepsiouna. llIkonpHbie onmumnuaanl. Xumusd. 8-11 kiaccel / -

2-e uzn. —M.: Aiipuc-tipecc, 2009. -240 c.

I"aBpycetiko H.II. [IpoBepouHbie pabOTHI MO OPraHUYECKON XUMUU:
Hunaktuyeckuii matepuan: [locooue nns yuurens. — M. : [Ipocsemenne, 1988. —

48 c.

I"apa H.H., 3yeBa M.B. KontposnbHbie u mpoBepouHbie paboThl 1o xumun. 10-11

kiacc: Merona. mocobue, -M.: lIpoda, 1997.-144¢.:um.

ITon penaknueit B.H.JloponbkuHa . XuMusi: COOPHUK OJTUMITHATHBIX 3a71a4.

HIKOABHBIN 1 MyHULMITATBHBINA ATAMbI | y4€0HO-METOAUYECKOE TOCOOHE . —



Pocros wv//1 : Jlernon, 2009. — 253c.

5.B.I'.lenncoBa. OTKpbIThIE YPOKH 1O XuMuM 8-11 knaccel. —Bonrorpan:

Vuurens, 2002. — 64 c.

PrionukoB A.B. lunakruueckuit matepuan no xumuu. 10 xmacc. — M.: ApkTH,

2000. — 24 c. (Meton. 6u6-xa)

Casun I''A. OnumnuanHbie 3aaHus 110 HEOPraHU4ecKor xumuu. 9-10 kimaccel. —

Bonarorpan: Yuurens, 2005. — 64c.

Xomuenko ['.I1. [Tocobue o XuMuu I MOCTYIAKOIIUX B BY3bl. — 3-€ U3]1., HCTIP.

U non. — M.: OO0 «M3nareascTtBo HoBas Bomaay, 1997. — 463 c.; ni

Xomuenko W.I'. COopHUK 33724 U YIIPAKHEHUHN IO XUMUU JIJI CPETHEH ITKOJIBI.

— M.: «M3gatensctBo HoBast BoimHay, 1996.- 221 c.

SuxnoBuy AWM. Xumusi: B momonis BeITYCKHUKY IIKOJIBI M aOUTypUeHTy. — 131,

2-¢ unip. — CII6.: «Ilaputer», 2000. — 256¢. (Cepust «k3aMeHbI 6€3 mpoodIeM»

Pymsutuc I'.E. Oprannueckas xumust: yueOnuk 1y 10 knacca



obmeobpazoBarenbHbIX yupexaenuii /. E.Pymsutuc, ®.I".denpaman. — M.:

[Tpoceemenwne, 2017.

Pymsutuc I'.E Xumusi: ocHOBBI 001el XumMuu: yaeOHuk st 11 kit
obmeoOpazoBarenbHbIX yupexaenuit/ I'.E Pymsutuc, ®@.I" ®enpaman.- 11 - usm.,

nepepad.. - M.: [Ipocsemenne, 2017.-159c.

I"apa H.H. IIporpammsl 06111e006pa3oBaTeIbHBIX YUPEXKICHUN. XuMus.- M.:

[Tpoceemenue, 2008. -56¢.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

Harnsiaapie moco6usi: cepuu TabIuIl MO HEOPTraHUYECKOM, OPraHUYeCKON XUMUH,
XUMUYECKUM MTPOU3BOACTBAM, KOJUICKIINH, MOJIEITH MOJIEKYJI, HA0OPHI MOIeen
aTOMOB JIJISI COCTaBJIEHUS MOJIEJIEN MOJIEKYJI KOMIUIEKT KPUCTAIIMYECKUX
pEIIETOK, MOJIETN 3aBOJICKMX almnapaToB XUMUYECKUX TPOU3BOACTB U

METAJLUTYPTHUH.

[TpuGopsl, HaGOPBI MOCYABI, TAOOPATOPHBIX MPUHATICKHOCTEH IS



XUMHYECKOT0 IKCIIEPUMEHTA, Ha0Ophl peakTuBOB. Hannuue nabopaTtopHoro
000pyIOBaHUs M PEAKTUBOB MO3BOJISIET (DOPMHUPOBATH KyJIbTYPY 0€30MacHOTO
oOpallleHus C BEIIECTBAMU, BBIIOIHATH SKCIIEPUMEHT 110 paCIIO3HABaHUIO
BaXHEMILINX HEOPraHUYECKUX U OPTaHUYECKUX BELECTB, IPOBOIUTH

OKCIICPUMCHTAJIbHBIC pa6OTBI HCCIICOAOBATCIIbCKOT'O XapaKTepa.

Hanuuwue KOMIIBIOTCPA B KJIACCC, JOCTYIIA B KaOWHETE HH(i)OpMaTI/IKI/I K peCypCaM
I/IHTepHCT, HaJIMYKUC KOMIIJIICKTA KOMITAKT-AHNCKOB II0 IIPCAMCTY IIO3BOJIACT
CcO31aBaThb MYHBTHMGHHﬁHOG COIMIPOBOKICHUC YPOKOB XNMUHU, ITPOBOAUTDL
yYHaluMHucCAa CaMOCTOSITCIILHBIN MOUCK XMMHUUYECKOMN I/IH(I)OpMaI_II/II/I, HCIIOJIB30BaTh
KOMIIBIOTCPHBIC TCXHOJIOTUHN IJIA O6pa6OTKI/I " 1Iepcaaiun XUMHYECKOM

uH(popmanuu, e€ NpeCcTaBIeHUs B pa3IMUHbIX (hopmMax.
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