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MHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEbHOW MpPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpa3zoBatenpHOM ctangapte COO, ¢ yuérom Konuenuu npenogaBanust y4eOHOTo
npeaMeTa «XuMHsS» B 00pa3oBaTellbHBIX opranu3anusx Poccuiickoit deaepainumy,
pealin3yIoIKX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaMMBbl, U OCHOBHBIX MOJI0XEHUN
«Crparerun pazButus Bociutanusi B Poccuiickoit @enepanuu Ha nepuona 1o 2025
roga» (Pacnopsokenune IlpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKE MPOrpaMMbl MO XMUMHH, K OIMpPEIEICHUIO
oOuielt crpaTteruy 00y4eHus, BOCIUTaHUSI U Pa3BUTHUSL O0YUaAIOIIMXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHnentyanbueie nonoxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJNIEH,
COJICp)KaHMsI, pPe3yJbTaTOB OOYy4YeHHS W TpeOOBaHUU K YPOBHIO IOJTOTOBKHU
BBITTYCKHHUKOB.

XHUMHUYECKOE o0pa3oBaHue, II0JIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3aliy, SBSIETCS HEOThEMJIEMOM 4YacThio HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBepUIAIONIMM 3TAaloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OJTHU IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPHUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO
U MpUpOJHON cpene. Peannsyercs xummuueckoe oOpa3zoBaHUE OOY4YaIOIIMXCS Ha
YPOBHE CpeIHEro 0011ero oopa3oBaHus CpeiCTBaMU y4eOHOT0 IpeaMeTa « XUMHUSD,
COJIEp’)KaHME M TIOCTPOCHHME KOTOPOro OIpEAeNieHbl B MporpamMMe MO XUMHH C
y4€ToM crenuuKy HayKd XHMHUH, €€ 3HAUYCHUS B MO3HAHUU MPHUPOILI U B
MaTepUaAIbHOMN JKU3HU OOIIECTBA, a TaKKe ¢ YUETOM OOIIUX 1Nl ¥ MPUHIIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHHUE CHCTEMbl CpEIHEro  OoOIIero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ] B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIUICHUS, B
CO3JIaHUE 1IEJIOCTHOrO MPE/ICTaBICHHUsI 00 OKPY)KAIOIEM MHUpPE KaK O €IUHCTBE
OpPUPOBI U YEJIOBEKa, KOTOpoe (POopMUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'0 COCTaBa OKPY>KAIOLIETO MHUpa, OCO3HAHUS B3aMMOCBSI3U MEXKAY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTAMU MPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMEHHas XUMHs KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmMMHU LENSIMH W MPUHLMIIAMH CPEAHEro OOLIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIOYEHUS B JKHW3Hb COLUYMA, HPOJOKECHHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB ¥ TEOPHIl XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  OMPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MPECTaBICHUN 0 CTpoeHnH BeriecTB. CBeeHHs 00 N3ydyaeMbIX B Kypce BellecTBax
JAI0TCSl B Pa3BUTHUU — OT YIJIEBOJOPOAOB JIO CIOKHBIX OMOJOrMYECKH aKTUBHBIX
coelMHeHU. B Kypce  OpraHM4ecKOl  XMMHM  MOJYy4arOT  pPa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl NMEpPBOHAYAIbHBIE
MPEJICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIUMOHHBIX MPU3HAKAX BEIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKUA Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOT0 3aKOHA C OOILETEOPETUUYECKUX U METOHOJIOTMYECKUX MO3UIUH,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHHUH, a4 TAKXKE O XUMHYECKHUX PEaKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0noHseTcs B Kypcax 10 u 11 knaccoB aneMeHTaMu
COZIEpaHUsI, UMEIOIIUMHU KYJIbTYpPOJOTHYECKHII U TMPUKIAAHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT TMOHMMAHMIO B3aMMOCBSI3M XUMUU C JPYTUMH HAayKaMmH,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEILHOW U MPAKTUYECKOU AEATEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K TPOIECCY TBOPUECTBA B 0OJACTH TEOPUU
U TIPAKTUYECKUX TTPUIIOKEHUM XUMUM, TOMOTalOT BBIMTYCKHUKY OPUEHTUPOBAThCS B
OOIIECTBEHHO ¥ JWUYHOCTHO 3HAYUMBIX MpoOJeMaxX, CBA3aHHBIX C XHUMHEH,
KPUTUYECKHA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSTH €€ JIs TOTIOTHEHUS 3HAHUH,
pELIEHUS] HHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAJIbHBIX UCCIIEI0OBATENIbCKUX 3a1a4. B
LIEJIOM COJIepXKaHWe y4yeOHOro mpeamera «XuUMHsS» JaHHOTO YpPOBHS W3Yy4YCHHS
OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Y O0YUAIOIMIUXCSI MUPOBO33PEHUYECKON OCHOBBI
Uit oHUMaHus  (prtocopckux wWaeH, TakuX KakK: MaTepuaibHOE EIUHCTBO
HEOPraHUYE€CKOT0 U OPraHUYE€CKOTro MUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, I03HABAEMOCTb ITPUPOIHBIX SBJICHUM MYTEM SKCIIEPUMEHTA
W penieHus MPOTUBOPEUMI MEXKIYy HOBBIMM (DaKTaMU U TEOPETUUYECKUMHU
PENOChIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJOTHYECKUX MpoOiem, a
TaKk)Ke MpoOsieM COEPEKEHUSI IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX
TEXHOJIOTUN U MaTEpPHasoB.

B nmane pemieHuss 3agad  BOCHUTAHWS, PAa3BUTHS U COLHMAIMA3AIUU
00y4Jaromuxcs MTPUHATHIE MPOrPaMMON MO XUMHUHU TMOJIXOJbl K OINPEAeTICHUIO
CONIEp)KaHMsI M TIOCTPOCHHUS TpeaMera TMpeaycMaTpuBaioT (HopMHUpOBaHUE
YHUBEPCAIbHBIX YUEOHBIX JIEUCTBUM, UMEIOIINX 0a30BOE 3HAUEHUE JIJIsl PA3ITUYHbIX
BUJIOB JICATEIHHOCTH: pEIIeHus mpoOiieM, TIOWCKa, aHaau3a W 00padoTKH
uHpopmaruu, HEOOXOAMMBIX [JIi TNPUOOPETEHUS OIbITa MPAKTHYECKOW U
UCCJIEN0BATENbCKOW AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenojaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHus, TP ONpPEEIECHUN
COJIEpKATEbHON XapaKTePUCTUKU ILIeJied HW3y4YeHUs] MpeaMeTa HalpaBiIeHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPATUIIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON
NEATENIbHOCTH YE€JIOBEKAa M KAaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOW KynbTypbl. C
METOAMYECKON TOYKU 3PEHUS] TAKOW MOJXOJ K OINPENSTCHUIO IEeJeH U3ydeHUs
IpeaMeTa SIBJIETCS BIIOJHE OMpaBIaHHbIM.



CoriacHoO MaHHOW TOYKE 3PEHUsSl TJIaBHBIMHM LEISIMH W3Y4YEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCSA:

e (¢opMHpOBaHME CHUCTEMBbl XHMHUYECKMX 3HAHUW KaKk  BaKHEUIIeH
COCTaBILIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOYEBbIE TOHSTHS, (PyHIAMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOEGHHE W NOHMMAaHHUE CYHIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HaAKOMJICHHE C UCTOPUEH uX
pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XUMHUECKUX PEAKIINI, HEOOXOUMBIX JJIsl MPUOOPETEHUSI YMEHUI
OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XUMHYECKUX SIBJICHUN, MMEIOIIHX
MECTO B IIPUPOJIE, B MPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIIOJECHUEM  IMPABUI
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEpUCTUKA LEJIeH U 3a/1a4 U3Y4eHUs
MpeIMETa B MPOrpaMMe M0 XMMUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU C
HOBBIMHU IPUOPUTETAMHU B CHCTEME CpelHero odimiero odpazoBanus. CeronHs B
MPENOJaBaHNN XMMUU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUIECKOM
KOMIIOHEHTE COJepXaHusl OOy4eHHUs, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliM, BIAACIOUIEr0 HE HabopoMm
3HaHUHU, a (PYHKUMOHATBLHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOI'O MMOJTYYEHUS 3HAHUN U MPUMEHEHUS UX B PEATBHOM KU3HU JUJISl PELLICHHUS
MPAKTUYECKUX 3a/au.

B cBsA3U € 3TUM IIpU U3y4EHUHU IpeaIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a]1a4yH, KaK:

amanrtanus OO0y4aroIIUXcs K YCIOBHSIM TWHAMUYHO Pa3BUBAIOLIETOCS MUDA,
GopMUpOBaHUE  HMHTEJUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSITUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHILIMI), HMMEIOUIMX YHUBEpPCAJIbHOE 3HAYEHUE [UJISl Pa3IMYHBIX BHJIOB
JESITEIbHOCTU: PEUIeHUs Mpo0sieM, MOUCKa, aHajau3a U o0paboTKM HMH(popManuy,
HEOOXOUMBIX JJIs1 NPUOOPETEHUS OIbITa AESATENbHOCTH, KOTOPasi 3AHMMAET BaXKHOE
MECTO B IO3HAHWM XHMHM, a TAKXKE Uil OLUEHKH C IO3MIMUA 3KOJIOTrHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XMMUYECKUX ITPOLIECCOB HA OPTraHu3M
YEJI0BEKA U MPUPOIHYIO CPENY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBHUHU C JKU3HEHHBIMHU MOTPEOHOCTSIMU, MCIIOIb30BaTh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BAXXKHOM pOIM B PEHICHUH TJ00AIbHBIX MpoOJIeM
paLMOHAIBHOTO MPUPOONOIb30BAHUS, MOMOIHEHUS SHEPTeTUYECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEIMETBD».

OO11ee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUH, HAa 0a30BOM ypOBHE
cpenHero ooiero oopaszoBanusi, coctapiseT 68 yacon: B 10 kimacce — 34 yaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoW XMMHM: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3y4EHHs BEUIECTB M HX IPEBpAILlCHUI:
O3HAKOMJIEHHE ¢ 00pa3llaMi OPraHUYECKUX BEUIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAONIOJACHUE M OMNHCAHHE
JEMOHCTPALlMOHHBIX OINBITOB IO IPEBPAIICHUIO OPraHWYECKHX BEUIECTB IIPH
HarpeBaHuH (IUIaBJIEHUE, OOYIIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElleHHs] W TOPEHMS), HAXOXKACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApATAlUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— MPOCTEUIINKA NPEICTAaBUTENb aJKWHOB: COCTaB, CTPOCHUE, (PHU3UUECKUE H
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYECKHE M XMUMHUYECKHE CBOWCTBA
(peakuuy raJJor€HUpPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHuE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANHUS U HUMPOBAHUS), NONyYeHUe U npumeHeHue. TOKCUYHOCTb apEHOB.



['eneTnueckast CBA3b MEXAY YIIE€BOAOPOAAMH, MPUHAJICKANUMU K Pa3IUYHBIM
KJIacCaM.

[IpupoaHbIE HCTOYHHMKH YINIEBOAOPOAOB. [IpupoaHblii Tra3 W MONYyTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOAYKTHI €ro nepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYCHHUs BEIIECTB M WX MPEBpallCHUM:
O3HAKOMJICHHE ¢ 00pa3laMu IIacCTMacC, Kay4yKoB U pe3HHbI, KoJuteKuuu «HepTb»
U «YTOJb», MOACTUPOBAHUE MOJIEKYJ YTJIEBOJOPOAOB U TalOT€HOIMPON3BOMAHBIX,
MPOBECHNE MPAKTUYECKOW PabOThI: MOMyYEHUE ITHIIEHA U U3yUEHHE €r0 CBOMCTB.

Pacuérnsle 3amaun.

Bbluucnenuss 1o ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKUWH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIECTB WU MPOAYKTOB PEAKIINH).

Kucisioponcoaep:kaime opranmiecKue coeJnHeHus

IIpenenbHble OAHOATOMHBIE CHOUPTHL. METaHOI W 3TaHON: CTPOCHHME,
dbusznuecknue M XUMHUYECKHE CBOMCTBA (pPEeakiMh C AaKTUBHBIMU METaJUIaMH,
rajJloreHOBOOPOiaMHU, TOpPEHHuE), MNpUMeHeHHue. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHME METAHOJA U ATAHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaToMHbI€  CHOUPTHL.  DTUJIEHIJIMKOIb W  TJHMIEPUH: CTPOCHHE,
dusznueckne W XUMHUYECKHME CBOWCTBAa (B3aUMOJCUCTBHE CO MICIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAsl peaklMsi Ha MHOrOaTOMHbIE CHOUPTHI). [leiicTBue Ha
Opranu3M 4esoBeka. [[pruMeHenune rmnepruHa U dTUJIECHTIIUKOJIA.

®deHon: cTpoeHUE MOJEKYNbl, (U3MUECKHMEe U XUMHUYECKHE CBOICTBa.
Tokcuunocts (enona. [Ipumenenue denona.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
dusnueckne W XUMHYECKHE CBOMCTBA (pEaklMM OKWCJICHHUS W BOCCTAHOBJICHWSI,
KaueCTBEHHBIE PEaKIUu), MOJyYeHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpeIeNIbHBIC KAPOOHOBBIC KHCJIOTHL. MypaBbiHAS U YKCYCHAS
KHUCIIOTBI: CTpOeHUe, GU3NUEeCKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBa, 00IIME JIs
KJIacca KUCJIOT, peakius 3TepuuKaiim), moJydeHue u npuMmeHenue. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHI KaK MPEJCTABUTENM BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBUE.

CnoxHbie 2(GuUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. ['maponus
cnoxHbIX 2¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buomornueckas
POJIb KUPOB.

VYraeBonpl:  cocraB, Kiaccupukanus — yrieBogoB  (MOHO-, JHU- W
noyicaxapunl). [II0ko3a — mpocTeHIuii MOHOCAXapuI: OCOOCHHOCTH CTPOSHUS



MOJIEKYJIbI, (PU3MYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCHUIOM
meau(ll), okucnenue amMuagyHbIM pacTBOpOM okcuza cepedpa(l), BoccraHoBIeHUE,
OpO’KEeHHE TIII0KO3bl), HAX0XKIEHHE B PUPOJIE, IPUMEHEHUE, OUOIOrUYECKast pOJib.
®otocunTe3. PpyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemirono3a Kak NpupoaHble nojmMepsl. CTpoeHHe Kpaxmana U
HEeJUTI0NI03bl.  DU3NUeckre W XWMHUYECKHE CBOWMCTBAa Kpaxmana (THApOJIU3,
KAueCTBEHHAsl PEAKIUs C UOJOM).

DOKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M HX TMPEBPAILICHUMN:
npoBeJieHNEe, HAOIOEHNEe W OINMMCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE ATaHOJIA
okcusiom Mmenu(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (oKMcIeHHEe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBue Kpaxmajia € HOJOM),
MPOBEACHUE MTPAKTUUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOT'O BEIECTBA WJIM MPOJAYKTA PEAKIIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepxalire OpraHuuecKue COeTUHEHUS.

AMMHOKHCIIOTHI KaK aM(OTepHbIe OpraHndeckue coequuenus. Guznueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpUMepe TiauuuHa). buonorudeckoe
3HAYEHUE aMUHOKHUCHOT. [lenTubl.

benku kak nOpuUpOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuuHas,
BTOPUYHAsT M TPETUYHAs CTPYKTypa OEIKOB. XHMHYECKHE CBONCTBA OEJIKOB:
TUAPOJIN3, IEHATYpAINsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

OKCHepUMEHTAIbHBIE METOAbl M3yY€HHsS BEUIECTB M WX IMPEBPALLECHUN:
HaOJIOICHUE W OMUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYparus OCITKOB IpH
HarpeBaHWM, IIBETHBIC PEAKITNN OETKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHbIE TIOHSITUSI XUMUU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIICHb MOJUMEPHU3ALNU, CPEAHSS MOJEKYISIpHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHCHCAIIUS.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbI€ CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBA3EU IPU U3YYEHUU OPraHUYECKON XUMUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIBb30BAaHME KaK OOIIUX eCTECTBEHHO-



HAyYHBIX TIOHATHH, TaK W TOHATHUH, SBJISIONIUXCS CUCTEMHBIMHU JUIS OTJICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAJIU3, CHUHTE3, KiacCH(HKaIMs, MEepHOIUIHOCTh, HAOIIOACHHUE,
U3MepeHre, YIKCIIEPUMEHT, MOJICITUPOBAHNE.

dusmka: MaTepus, DJHEpPrus, macca, aToM, DJIGKTPOH, MOJIEKYJa,
DHEPreTUYCCKUM YPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIICCTBA, (PU3MUCCKUE BEIMUMUHBI U SAUHUIIBI UX U3MEPCHUS.

buonorus: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJOTMYCCKM AaKTHUBHBIC BemiecTBa (OCIIKH, YIJIEBOMABI, JKUPBI,
(bepMeHTHI).

['eorpadumsi: MuHEpaIbl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMMAeMbI€, TOTLINBO,
PECYPCBI.

TexHomorusi: mNHIIEBBICE MPOAYKTHI, OCHOBBI PAIlMOHAIHLHOTO IMHTAHWS,
MOIOIITUE CPECTBA, JICKAPCTBCHHBIC M KOCMETHYCCKUE TIPerapaThl, MaTepraibl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN DJIEMEHT. ATOM. SOpo aromMa, U30TONBL. DJIEKTPOHHAsA
000J109Ka. DHEPreTHYECKUe YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeeeHus] JIEKTPOHOB MO OpOUTAIsIM B aTromax
3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB. DJICKTPOHHASI KOH(PUTYpaIUs aTOMOB.

Ilepnonnuecknii 3aKoH U Ileproanyueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menpneneea. CBsi3b MEPUOIMYECKOrO 3aKOoHA W Ilepuoauueckor CHCTEMBI
xuMu4deckux asnemeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEHW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX U CIJOXKHBIX BEUIECTB IO TpylnaM M Tepuojam.
3HavYeHre MepUoANYECKOro 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbl XHUMHUYECKOM CBS3U
(koBaJIEHTHAsl HEMOJIApHAs W MOJsipHAsi, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJIEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI U  JIOHOPHO-
akuenTopHeii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIoOHbI: KaTHOHBI U AHUOHBL.

BemectBa MOJEKYASIpHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEUIECTB OT TUIIA KPUCTAILINYECKON PELIETKHU.



[lonsaTe O gucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBIL.
MaccoBas 10115 BellecTBa B pacTBOpeE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. Homenknarypa
HEOPraHWYECKUX BELIECTB. ['€HeTHYeCKass CBA3b HEOPraHMYECKUX BEILECTB,
NPUHAUICKAIINX K PA3JIUYHBIM KJIACCAM.

Xumuueckas  peaknusa.  Knaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWUYECKOW M OpPraHMYEeCKOM XMMHH. 3aKOH COXPAaHEHUs MacChbl BELIECTB,
3aKOH COXPAHEHHUS U IPEBPALIEHUS SJHEPTUU TP XUMHUYECKUX PEAKLIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3M4HbIX (akTopoB. OOpaTuMble
peakuuu. XuUMHUUYECKOEe paBHOBecHE. DakTOpbl, BIMSIONME HA COCTOSHUE
xumuueckoro pasHosecus. Ipuanun Jle [laremnse.

DnexTponuTudeckas nuccoruarus. CUibHbIC U clladbie 3MeKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKHCITUTENBHO-BOCCTAH OBUTEBHBIE PEAKIIMH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHUsI BEIIECTB M HX IMPEBPALLICHUMN:
nemoHctpauus Tadbmun «llepruoguyeckas cucrema xumudeckux snemeHton 1. W
MenaeneeBay, U3ydyeHUE MOAENEH KPUCTALIMYECKUX PEIIETOK, HAOII0JeHUuE U
OIKCAaHUE JEMOHCTPALMOHHBIX U JJaOOPAaTOPHBIX ONBITOB (Pa3JI0KEHUE MEPOKCUIA
BOJOPOJA B IMIPUCYTCTBUM KaTalIM3aTOPa, ONPEAECICHUE CPEbl PACTBOPOB BEILIECTB
C IOMOIIIbI0 YHUBEPCAILHOTO MHANKATOPA, peaKLMi HOHHOIO0 0OMEHa), TPOBECHHE
IPAKTUYECKON padoThl «BiusiHue pa3InyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaxkum».

PacuérHble 3anaum.

Pacy€rel 10 ypaBHEHMSAM XUMHUYECKMX pEAaKUUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACYETHI, PACUETHI C UCIIOIB30BAHUEM ITOHATHS «MACCOBAs OIS
BEILECTBAY.

Heoprannyeckass Xumus

Hemeramnel. Ilomoxxenme HemerannoB B Ilepmoamyeckonn  cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB.
@u3nyeckre CBOICTBA HEMETAUIOB. AJIIOTPONUS HEMETAUIOB (HAa MpuUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepomsa U KpPEeMHHs)) W MX  COCIMHEHUH  (OKCHJIOB,
KHCIIOPOACOAEP/KAIUX KUCIOT, BOZOPOIHBIX COCAMHEHUN ).

[IpruMeHeHnEe BAXKHENIIINX HEMETAIJIOB U UX COCTMHEHUI.

Meramibl. [lonoxenue meramwioB B llepruoanyeckoil cucteMe XUMHUUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O6mue ¢usndeckue cBoiictBa meTamioB. CIUiaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN sl HAPSHKEHUN METaJUIoB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIOB (HATpUM, KaJIUM, KaJIbITUH,
MarHui, allfOMUHUHN, IIUHK, XPOM, YKEJI€30, ME/Ib) U UX COCAMHEHUI.

OO6mume cnocoObl MonmydeHus: MeTauioB. IIpuMeHeHre MeTaimioB B OBITY U
TEXHUKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALICHUN !
U3Y4YCHHE KOJUIEKIUM «MeTael U CIulaBbl», 00paslloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1ay, HAOJIOJCHUE W ONUCAaHUE JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aWMOJICUCTBUE THUIAPOKCHIA ATIOMHHHUS C PacTBOpPAMU
KHCJIOT U IIEJI0YEH, KAUeCTBEHHbBIE PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnrble 3agaun.

Pacuérer maccel BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUU, €CIH OAHO
W3 BEIIECTB UMEET MPUMECH.

XuUMUA U KU3HDb

Ponp xumum B 00ecCTieUeHUH SKOJOTHYECKOM, DHEPreTUIECKON W THUIIEBOM
0€30MacCHOCTH, Pa3BUTUU MEAULUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpeacraBnenuss 00 OOMIMX HAyYHBIX MPUHIUIIAX  TPOMBIILIEHHOIO
MOJIYYEHUS BaXKHEUIIINX BEUIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE Marepualibl, Kpackh, CTEKIO, KepaMHKa,
Marepuaibl sl SJIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKHUE U MUHEpaIbHbIE
yI00peHus.

Xumug W 3710pOBbE YEJIOBEKAa: MpaBUja MCHOJIb30BAHMS JIEKAPCTBEHHBIX
pernapaToB, MpaBuia 0€30MaCHOr0 UCMOJb30BaHUS IPENapaToOB OBITOBOM XUMUHU B
IMOBCETHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanius  MeXNpeAMETHBIX  CBSI3€ MOpU  U3ydeHUH oOumed o
HeOprannueckoi xumuu B 11 Kilacce OCyIIECTBISETCS Yepe3 UCTOJIb30BaHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK M TOHSATUH, SBISIOUIUXCS
CHUCTEMHBIMHM ISl OTAECIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccudukaus, MNEePUOJUIHOCTh, HaAOIIOJACHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPECHUE, SIBJICHUE.

®u3nka: MaTepusi, SHEPIHsi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOIl, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKUI YPOBEHbB, BELIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHHE BEIECTBA, (PU3NUECKUE BEJIUYMHBI M €UHUIIBI MX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knerka, opraHu3M, JKOocHcTeMma, Ouochepa, Makpo- U
MUKPORJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpaduisi: MuHEpalibl, TOPHBIE TTOPObI, MOJIE3HBIE UCKOMAEMbI€, TOILIUBO,
peECYpCHI.

TexHonorusi: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIrusi, MPOU3BOJCTBO
CTPOUTEJIbHBIX MaTEpPUAIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJCTBO, IHILIEBAs
POMBIIUIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX TPENaparoB, MNPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpPHUaJIoB,
3JIEKTPOHHAS POMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
OoOy4JarolmMUMuCsa TporpaMM CpeAaHero oOiiero oo0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM ¥ TpeaMeTHbiM). HayuHo-meToamueckoi OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIPEIeNICHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaloIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH I€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA ¥ CTPOUTH KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHUS TMpeaAMeTa «XHUMHs» IOCTUTAIOTCS B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMM W TpaBWJIaMU  TOBEIECHHS,  CIIOCOOCTBYIOIIMMHU  IIpoIEccam
CaMOIIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMUPOBAHHOCTh OIMBITA TO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
o0yyaromxcs Mo peam3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPENCTAaBIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJIIICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTU IIPU CO3AaHUU YUEOHBIX
IIPOEKTOB, PEIICHUN YIYECOHBIX U MTO3HABATENBHBIX 33]1a4, BHITIOJIHECHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh M TPUHUMATH MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUuX MpU aHAIN3€ PA3IMUHBIX BUJIOB YIEOHOU NESATEIHHOCTH;

2) NIATPHOTHYECKOr 0 BOCIIUTAHMA:

LIEHHOCTHOI'O OTHOILIEHHS K HCTOPUYECKOMY U HAY4YHOMY HACJIEAUIO
OTE€YECTBEHHOM XUMUH;

YBOXEHHUSI K TIPOIECCY TBOPUECTBA B O0JACTH TEOPUM W TPAKTHYECKOTO
NPUMEHEHUS! XUMUHU, OCO3HAHUS TOTO, YTO JIOCTHIXKEHHUS HAYKH €CTh Pe3yJIbTaT
JUINTETTbHBIX ~ HAOMIOACHWH, KPOIOTJIMBBIX  JKCIIEPUMEHTATBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca 1 MO3HABATENIbHBIX MOTUBOB B MIOJY4E€HHUHU U MOCIEYIOIEM aHATTN3E
nH(OpMAITH O TTePETOBBIX TOCTIKCHHUSIX COBPEMEHHOW OTEYECTBEHHON XMHUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XMMUUYECKUMU SIBJICHUSMH,
U MPUHUMAaTh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEACHUE M IMOCTYNKH CBOUX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHbI 310POBbS:

MOHMMAaHUsl I[EHHOCTeW 3J0poBOro W 0Oe30macHOro oOpasa JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3HYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIPaBWJI 0E€30MacHOTO OOpaIlIeHus] C BEMIeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU JEATEINBHOCTH;

MOHUMAaHUSl LEHHOCTH TPaBWJ HWHIUBUIYAILHOTO U  KOJUIEKTUBHOTO
0€30MMacHOr0 MOBEJCHUS B CUTYAITUSIX, YIPOKAIONIUX 3OPOBBIO M )KU3HU JIIOJCH;

OCO3HAHMS TIOCTEACTBUI M HEMPUSITUS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeSTEeNbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JpYrMX BHAAX
NEeATEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTUUECKUX 3ajad
COLIMAIbHOM HAIpaBJIEHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YUCJIE Ha OCHOBE IIPUMEHEHNUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMAIIBHON CPEJIbl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOAHON Cpelie, YMEHHS MNPOTHO3HPOBATH HEOJArONPHUATHBIE IKOJIOIMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B MO3HABATEJIbHOM, KOMMYHHUKATUBHOW M COLMAIIBHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAHUA CINeUU(UKM XMMHUM KaK HayKd, OCO3HaHus €€ poiau B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MIPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
LIMBWIM3ALMH: B €€ TYMaHUCTUYECKON HAPABIEHHOCTH U BaXKHOM POJIM B CO3/IaHUH
HOBOW 0a3pl MaTepuasbHOM KYJbTYpPbl, pEHIEHUH TIJI00aJbHbIX IpoOsIeM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MMUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIIEUTHOTO TPY/AA U 9KOJIOTMYECKH KOM(POPTHOM KU3HU KaXA0r0 4JieHa 00IEeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
HoJyJaeMble 3HAHUS JJIsl aHaJIM3a U OOBSICHEHHUS SIBJICHUM OKPY’KaloLEro Mupa u



MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 000OCHOBAHHBIC 3aKIIOUCHHS HA
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS IAHHBIX C IIEITBI0 TTOJTYYeHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIONB30BaTh XUMHUYECKUE 3HAHUS IS
penIeHus MpooJIeM B PEaTbHBIX JKU3HEHHBIX CUTYAITUX;

WHTEpeca K MO3HAHUIO U UCCIIeI0BATEIhCKON NeATeIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYUCHHIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax mpodeccrnoHaIbHOM

NEATEIIbHOCTHU.
METAIIPEJMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble pe3yNbTaThl OCBOCHUS y4e€OHOro mpeamera «XuUMUs» Ha
YPOBHE CpeIHero o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBble i1 (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOYYAIOIIHUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHU(PHUKY METOJOB IO3HAHUS,
MCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, YHEPTHs, SBICHHE,
npoliecc, cucTtemMa, HaydHbld (pakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, Ucciel0BaHue, HAOII0IeHIEe, U3MEPEHUE, SKCIIEPUMEHT U JpYyTrHe);

YHUBEpCalbHblEe yuyeOHbIE JeHCTBUS (TO3HABaTeIbHbIE, KOMMYHUKATUBHBIC,

pErynsiTUBHBIE), o0ecrneynBaronye dbopmupoBanue G YHKIIMOHATHHOU
I'PaMOTHOCTH M COITUAIIBHON KOMITETCHIIMH 00 y4JaroIInXCs;
CIIOCOOHOCTH 00 yJarommxcst UCITIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIE Y4eOHBIE
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpenMeTHsle pe3ynbTaTbl OTPAXKAKOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4EOHBIMU  TI03HABATEIbHBIMM, KOMMYHHMKAaTHUBHBIMU M  PETYJISTUBHBIMU
JECUCTBUSIMU.

OBaagenne YHHMBEpPCATbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
AefCTBUAMMU:

1) 6a30BbIE JTOTNYECKHE AeiCTBUSA:

CaMOCTOATENbHO  (OPMYJIMPOBATH M aKTyalM3UpOBaTh  Mpoliemy,
BCECTOPOHHE €€ paccMaTpUBarh;

ONpEAEIATh UENH JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JNOCTUKEHUS, COOTHOCHTB PE3YJIbTAThI JEATEIBHOCTH C IIOCTABIECHHBIMH LIEIISAMU;

UCIIOIBb30BaTh IPU OCBOCHHMM 3HAHMM NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICIISITh XapaKTEPHbIE MPU3HAKU TMOHATHA W YCTAaHABJIMBAaTh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJMBATh IMPUYUHHO-CICJCTBEHHbIE CBSI3U MEXKAY HM3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHMS, UCIOJIb3yEMbIE B XUMHHU CUMBOJIMYECKHE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHUMBOII) 3JIEMEHTa, XUMHUECKas (popMyIia, ypaBHEHUE XUMUUECKON PEAKIIIH
— IIpU pEIIEHUU Y4EOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a7ad, NMPUMEHSITH
Ha3BaHHbIE MOJEJIbHBIEC MPEACTABICHUS IS BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
U3Y4acMbIX BEIIECTB U XUMUYECKUX PEAKIIMM.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpPOBaTh LETU U 33]a4l UCCIIEJOBAHUS, UCIIOIb30BATh IOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOMIOAATh 32 XOJ0M
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHWYECKOHM MCCIEI0BATENbCKOM W MPOEKTHOM
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MTOMCKY METO/IOB PELIECHUS MPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOJOB
IIO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUHUBOCTD;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOW JJsi BBINOJIHEHHUS YYEOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX IOMCKOBBIX CUCTEM;

CaMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

WCTIOJIb30BaTh HAYUHBIH S3BIK B KAYECTBE CPENICTBA IIPU pabOTe C XUMUIECKOU
uHbopMaIMeil: TPUMEHATh MEXIpeIMeTHbIe ((pu3nueckrue M MaTeMaTH4eCKHe)
3HAKU U CUMBOJIBI, (hOpMYIibl, aOOpeBUATYpPbl, HOMEHKIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJIS AHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBI B XOJ/€ auajora u/mim
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOJIHEHUU
XUMHYECKOTO JKCTIIEPUMEHTa, MPAKTHUECKOH paboThl MO HCCIIEJOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealu3aliid yueOHOro MpoeKTa U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OsgJ1aieHUe YHUBEPCAIbHBIMH PEryJIiTUBHBIMM eHCTBUSIMU:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JesITeIbHOCTh, OIpenenss e€ Leau M 3aJaud, KOHTPOJIUPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBIMIOJIHEHUN Y4EOHBIX M HCCIENOBAaTENbCKUX 3aJad, BbIOMpaTh Haubomee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JICATEILHOCTH HAa OCHOBE CaMOaHalln3a u
CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHudeckas XUMHS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIA XUMHH B IO3HAHUU SBJICHUMN IIPUPOIBL,



B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYpPbl JMYHOCTH, €€ (YHKIHOHAIbHOU
IrPaMOTHOCTH, HEOOXOIUMOM JJi pEHICHUs] MPAKTUUYECKUX 33]a4 U SKOJOTUYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U PUPOIHON CPEJIE;

BIIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHMI, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAralolue TMOHATUA (XMMHUYECKHH JJEMEHT, aToM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, DJIEKTPOOTPUIIATEIHbHOCTD, XUMHUECKAs
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass M COKpaliéHHasi), MOJb, MOJISIpHas
Macca, MOJISIpPHBINA 00BEM, YTIIEpOHBIN CKelleT, PYHKIIMOHAJIbHAS TPyIIa, paauKal,
U30MEPHSI, U30MEPBI, TOMOJIOTMYECKUN PSIZ, TOMOJIOTH, YTJIEBOJOPOABI, KUCIOPOI U
a30TCOJIEPIKAILIME COEAUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAUHEHUs); TEOPUM M 3aKOHBI (TE€OpUs CTPOEHUS
oprannueckux BemecTB A. M. bytiiepoBa, 3aKOH COXpaHEHHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUS,
JeXalle B OCHOBE IMOHUMAaHUS TMPUYUHHOCTH M CUCTEMHOCTH XUMHMUYECKUX
ABJICHUM, (AKTOJIIOTUYECKHE CBEJEHUSI O CBOMICTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCMOJb30BAaHUU BAXHEHIINX OPraHMYeCKUX BEIIECTB B OBITY U
MIPaKTUYECKOMN JESITEIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHUMW BBISBISITH XapaKTE€pHbIE MPU3HAKK TOHSTHIA,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MOHITHUS MpU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIECHUI OPraHUYECKUX COCTUHEHUN;

c(OPMUPOBAHHOCTh YMEHHUW HCIOJIb30BATh XUMUYECKYI0 CHMBOJIUKY JUIS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMyn OpraHMYEeCKHMX BEIIECTB M yPAaBHCHMM XWMHUYECKUX PEaKIIHil,
W3rOTABJIMBATh MOJENIM MOJEKYJ OPraHWYeCKHX BEIECTB JI WUIIOCTPAMU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOEHUS,;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABJIMBATh MPUHAJIEKHOCTh HM3YyYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBY U CTPOCHHIO K ONPENEIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOAOPOMABI, KHCIOPOJI U a30TCOACpKAIIHEC
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCJAMHEHMS), JaBaTh KM Ha3BaHUS II0
cuctematuieckot HomeHkiatype (IUPAC), a taxke NTpPUBOIUTH TPUBHAILHBIC
Ha3BaHMs OTNEIbHBIX OPraHUYECKHX BEIIEeCTB (PTHJICH, MPOIMWJIEH, alleTUJICH,
ATUJIEHIJIMKONb, THLIEPUH, (eHol, (GOopMallbJIEeru, alueTaablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAs KUCJIOTa, OJIECMHOBAs KUCIOTA, CTEAPUHOBAs KUCJIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, HeJUI0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPENENATh BHUIbI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHUSI MPUMEHATH TOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiecTB A. M. bytiepoBa jis1 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;



c(OpMUPOBAHHOCTb YMEHUI XapaKTEpU30BaTh COCTaB, CTPOECHUE, PUZNUECKUE
U XHMHYECKHME CBOWCTBA THUIHUYHBIX IIPEICTABUTEICH pPAa3JIMYHBIX KJIACCOB
OpraHWYEeCcKUX BEMIeCTB (METaH, 3TaH, dTHJIEH, IPOIUJICH, alleTujIeH, OyTaaueH-1,3,
MeTHII0yTaauen-1,3, 6eH3051, METaHOJI, 3TaHOJI, STUJICHIJIMKOIIb, TJIUIEPUH, PEHO,
aleTalbJIeTu, MypaBbUHAs U YKCYCHas KHCIIOTHI, IJII0K03a, KpaxMall, LeJUT0I03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh IN€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPAaBHEHUSIMU COOTBETCTBYIOLIUX XHMHYECKHMX PEAKIHMA C MCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

C(OPMHUPOBAHHOCTb YMEHHUS XapaKTEpPU30BaTh UCTOUYHUKU YIIIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yroiib), CHOCOOBI X MepepadOTKU U MPAKTUY €CKOE
MPUMEHEHUE IPOAYKTOB MepepadoTKY;

C(OPMUPOBAHHOCTb YMEHUN TMPOBOAUTH BBIUKCICHHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM IMPOAYKTa
peaKUnHy IO U3BECTHBIM Macce, 00BEMY, KOIIMUECTBY OAHOTO U3 UCXOJHBIX BEIIECTB
WIN IPOAYKTOB PEAKIINHN);

chOpMHUPOBAHHOCTh YMEHHUM BIAACTh CHCTEMOW 3HAHWK 00 OCHOBHBIX
METO/IaX HAyYHOrO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU NPU W3YUEHUU BELIECTB U
XUMHUYECKUX ABJICHUH (HaOII0ieHIE, N3MEPEHNE, IKCIIEPUMEHT, MOJEIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUA JJs MPUHATHS pPELICHUWd B
KOHKPETHBIX JKMU3HEHHBIX CHTyalUsX, CBSI3aHHBIX C BEIIECTBAMM M HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBUia MOJb30BaHUS XUMHUYECKOM
nocyfod U 1abopaTopHBIM OOOpPYAOBAHHMEM, a TaKXkKe IMpaBWia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHMHM IIJJAHUPOBaTb W BBINOJHATh XUMHUYECKUN
AKCIIEPUMEHT (IIPEBpALIEHUSI OPraHUYECKUX BEIIECTB IPU HArPEBAHUH, MTOITYUCHHE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMY OPraHUYECKUX BEILECTB,
JeHaTypalus OeJIKOB IIPU HarpeBaHUH, LIBETHBIE PEaKIMU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHHKH OE€30MaCHOCTH TpH OOpalleHWHu C BEIIeCTBAMU H
1a00paTOpHBIM  OOOpPYIOBAaHUEM, IMPEACTABIATh PE3YJbTAaThl  XMUMHUYECKOTO
JKcliepuMeHTa B (OpME 3alHMCH YPAaBHEHHM COOTBETCTBYIOIIMX PpPEAKIUN MU
(opMynHpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEACTBA MacCOBOM
uHpopmaiuu, HTepHeT U Ipyrux);

cOpMUPOBAHHOCTL ~ YMEHHMH  cOOJIOJaTh  TpaBUJia  DKOJOTHYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATENBHOCTH B LEJSAX
COXPaHEHHUsSI CBOETO 3/I0pPOBbsi M OKPYXKAIOLIEH MPUPOJHON Cpeapl, OCO3HABATH



OMAacCHOCTh BO3JCHCTBUSA HA JKHUBBIE OPraHU3MbI OMNPEICIEHHBIX OPraHHUYECKUX
BEIIECTB, MOHUMAasi cMbich mokazarens [IJIK, moscHaTh Ha mpumMepax CrocoObI
YMEHBIIEHUSI W TMPEIOTBPAIIEHUS] WX BPEIHOrO BO3IACHCTBUS HAa OPraHu3M
YeJI0BEKa;

JUIs 00Y4YarOIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CJETBIX W CIA0OBUIAIIMX OOYyYaromMXCcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy obo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

dbopmyL.
11 KJIACC

[IpenmeTHBIC pE3yNbTaThl OCBOCHHUS Kypca «OOmmas W HeopraHudeckas
XUMUS OTPAXKAIOT:

chOpPMUPOBAHHOCTh  MPEACTABICHUM: O XUMHYECKOM  COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUM SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHOU
IPaMOTHOCTU, HEOOXOAUMOM JUIsl PEIICHUS] MPAKTUYECKUX 3a7a4 U SKOJOTMUECKHU
000CHOBAHHOT'O OTHOIIICHUS K CBOEMY 370POBbBIO U MPHUPOTHON CPEJIC;

BJIQJICHUE  CHUCTEMOW  XUMHYECKMX  3HAHWUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE MMOHATHS (XHUMHUYCCKUN 3JIEMEHT, aToM, u30Tom, S-, P-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHUCIICHUSA, XUMUYECKasl CBA3b
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOAHAS), KPUCTALIUYECKAs PEIIETKa,
TUINBl  XUMHYECKUX  PEAKIUW, PACTBOP, DJIEKTPOJUTBI, HEIIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAS JIUCCOLUALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peaklni, XUMHUYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoluanuu, nepuoanyecknii 3akoH . M. Menneneesa,
3aKOH COXPAHEHUsI MAaCChl BEIIECTB, 3AKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
Py XUMHUYECKHX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJWYECKUU S3BIK XHUMUH,
MHMPOBO33PEHYECKUE 3HAHUS, JICKAIINE B OCHOBE INMOHWMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (haKTOJOTHUUECKHUE CBEJICHUS O CBOMCTBAx,
COCTaBe, MOJYYeHUU U 0€30MaCHOM HCTOIL30BaHUU BAKHEUIIINMX HEOPTraHUUECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUN BBIABJIATH XapaKTEPHbIC MPHU3HAKW TTOHSATHH,
YCTaHABJIMBATh UX B3aWUMOCBS3b, MCIIOIb30BAaTh COOTBETCTBYIOIIUE MOHSITUSA MPH
ONMUCAHUU HEOPraHMYECKHUX BEIIECTB U UX MPEBPAICHHM;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJB30BaTh XUMHUUYECKYIO CHMBOJIUKY JIJIsi
coctaBieHus (OpPMYJIT  BEIIECTB M  YpPaBHEHUM XUMUUYECKUX  PEaKIIUH,



cucreMarndeckyro HomeHkIatypy (IUPAC) u TpuBuanbHbIle Ha3BaHUS OTACIIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbIM ra3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
W3BECTh, HETAIIEHAS U3BECTh, MUThEBAS COMIA, TUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENIEATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMCHTOB B COCIMHCHMSIX Pa3IUYHOrO COCTaBa, BUJ XHMHUYECKOU
CBsI3M (KOBAJICHTHAs, MOHHASI, METAINTNYECKAsl, BOJIOPOAHAS) B COCAMHEHUSX, THII
KPUCTAUTMYECKON PEIIETKN KOHKPETHOTO BeIIecTBa (aTOMHas, MOJEKYJspHas,
WOHHAs, METAJUTMYECKas ), XapaKTep CPeIbl B BOJHBIX PAaCTBOPAaX HEOPTraHUYCCKUX
COCIMHEHUN;

c(hOpMHUPOBAHHOCTH YMCHUI yCTaHABJIMBATh PUHAIICKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEASHEHHOMY KJacCy/Tpymme
COCIMHEHUMN (TMPOCTHIE BEIIECTBA — METAUTBI U HEMETAJIbI, OKCUIBI, OCHOBAHMUS,
KHUCIIOThI, aM(OTEPHbIE THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI TIEPHUOINIECKOTO 3akoHa JI.
N. MenpeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;

chOpMHUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX »dJIeMeHTOB |4 mepuonoB Ilepuoanyueckoil cucTeMbl
XxuMHuueckux syemeHToB JI. M. MeHneneeBa, UCHOJB3ysS MOHATUSA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», OOBICHITH 3aKOHOMEPHOCTH
M3MCHCHHS CBOMCTB XMMHUYECKHX JJICMEHTOB M MX COCIWHCHUH IO TEpUOaaM |
rpynnam [lepuonnyeckoii cucremsl xumudeckux 3yeMeHToB . . Menneneesa;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepU30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHWYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJITBEPK/IaTh CYIIIECTBOBAHHE TEHETHMUECKOW CBSI3M MEXIAY HEOPraHWYECKUMHU
BEIIECTBAMU C MTOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

chOpMUPOBAHHOCTh YMEHHS KIACCH(PUIIUPOBATh XUMHYECKUE PEAKIINHU TIO
pa3IMYHBIM TpHU3HAKaM (YHCIIy W COCTaBY PEardupyromluXx BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHIO CTEIEHEW OKHCICHHS SJEMEHTOB, 0O0paTUMOCTH
peaKlry, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTaBIISATh YPABHEHHUS PEAKIUN pPa3IMYHBIX
THUIIOB, TTOJTHBIC W COKPAIICHHBIC YPaBHEHUS PEaKIIUii HOHHOTO OOMEHa, yIUThIBas
YCIIOBUS, TIPH KOTOPBIX 3TH PEaKIINH UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKLUM, TMOJATBEPKIAIOIINE
KauyeCTBEHHBI COCTAaB pa3IMYHBIX HEOPraHWYECKWX BEIIECTB, paclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPraHHMYECKHUX
BEIIICCTB;



chOpMUPOBAHHOCTh ~YMEHUW  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTABIICHHUS JJIEKTPOHHOrO OaliaHca
ATUX PEAKLNN;

c(hOpMUPOBAHHOCTh YMEHUHN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI0 pABHOBECHS
B 3aBHCHMOCTHU OT BHEIIHero Bo3aencTBus (npuniun Jle lllarense);

chOpMUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XUMHUYECKHE ITPOIECCHI,
JeXallle B OCHOBE IMPOMBIIIJIEHHOTO MOJYy4YeHHUsI CEPHOM KHCIOThI, aMMHaKa, a
TaKkke C(HOPMUPOBAHHOCTH TMPEACTABICHUN 00 OONMX HAYYHBIX MPUHIIUANAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 MPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHHH TPOBOAWTH BBIUHUCIEHUS C HCIIOJIb30BAaHUEM
MIOHSATHS «MACCOBast 10JIsl BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUH ra30B MpHU
XUMHUYECKUX PEAKIUSAX, MacChl BEUIECTBA WM O0BEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, MAcCe€ WIH O00BEMY OJHOTO M3 YYACTBYIOIIUX B pEaKIUU
BEIIECTB, TEIUIOBOrO 3(deKTa peakilii Ha OCHOBE 3aKOHOB COXPAHEHHS] MAaCCHI
BEIIECTB, MPEBPAICHUS U COXPAHECHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOAAThH MpaBUjia MOJIb30BAHUS XUMUYECKOM
nocyaod u JabopaTopHbIM OOOpPYAOBAHHMEM, a TaKXkKe IMpaBuia OOpalleHHs C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh U BBIMOJHITH XUMHYECKUM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCHAA BOAOPOJA B MPUCYTCTBUM KaTallW3aTopa,
OMpEJIETICHUE Cpelbl PacTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIHHOTO
WHJIMKATOpa, BIMSHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOM peakilnw,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHBIC peakluu Ha cyiabdar-, kapOoHAT- U
XJIOPUA-aHUOHBI, HA KAaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJay I10
teMam «Metaie»y U «Hemerannaby) B COOTBETCTBUM C MPaBWIAMH TEXHUKHU
6e30macHOCTH TIpU OOpAIllEHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000pPYIOBAaHUEM,
NPEJICTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIepUuMeHTa B (opMme 3amucu
yYpaBHEHHI COOTBETCTBYIOMINX PEaKINi U POPMYyTUPOBATH BEIBOBI HA OCHOBE 3THX
PE3YIBTATOB;

c(hOpMUPOBAHHOCTh YMEHHMI KPUTHUYECKU aHAJIM3UPOBATH XUMHUUECKYIO
MH(pOpMAIMIO, TMOJIY4aeMyld U3 pa3HbIX MCTOYHUKOB (CpEeACTBA MacCOBOM
KOMMYyHUKaluu, UHTEpHET U Ipyrux);

cOpMUPOBAHHOCTh ~ YMEHHMH  cOOJMIOAaTh  TpaBWja  AKOJOTUYECKHU
11e1eco00pa3Horo TOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B IEJSAX
COXpPaHEHHMsI CBOEr0 3/I0POBbSI U OKPYXAIOIIEH MPUPOIHOM Cpejbl, OCO3HABATH
OMacCHOCTh BO3JICMCTBUS Ha JKMBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAS



cmbici mokasarens [IJIK, mosicHITP Ha mpuMmepax CrocoObl YMEHBIICHHUS U
MPEIOTBPAILICHUS UX BPEIHOTO BO3JCUCTBUS HA OPTaHU3M YEJI0BEKA;

JUIs 00Y4YarOIIUXCSl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS  CICTBIX W CIA0OBUIAIMMX OOYJaIOMMXCA: YMEHHE HMCIOJb30BaTh
penbedHO-TOUCUHYIO chcTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XUMMHAYECKUX

dbopmyL.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourponbubie  IIpakruyeckue
NMpoOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
[Ipenmer oprannyeckoit xumud. Teopus
1.1 CTPOEHUSI OPraHUYECKUX COCTMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pa3nen 2. YrieBoaopoasbl
2.1 [IpenenpHbIE yTrIeBOIOPOIBl — aJKaHbI 2
99 HenpenenbHble yrieBo1OPOABL: alKEeHbI, 6 1
' aJIKaJJMEeHBI, AIKHHBI
2.3 ApomMaTH4ECKHE YTIIEBOIOPOIbI 2
54 [IpupoaHbIC HCTOYHUKHU YTIIEBOAOPOIOB U 3 1
' ux nepepaboTka
Htoro no pazgeny 13
Pasnen 3. Kuciiopoacoaepxamme opranudyeckue coeJMHeHust
3.1 Cruptel. DeHon 3
Anpaerunpl. KapOoHOBBIE KU CITOTHI.
3.2 P 7 1

CrnoxHble 2pUpbI
3.3 VYraeBoasl 3 2



Uroro no pazneny

Pa3nen 4. A3oTcoaepskamye OpraHudecKue coeInHeHmst

4.1 AMuHBI. AMUHOKHCIIOTEI. benku
Hroro no pazneny

Pa3nen 5. BLICOKOMOHeKyJIHpHLIe COCIMHCHUHA

5.1 ITnactmaccel. Kayuyku. Bonokna
Hroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

13

34



11 KUIACC

HaumeHoBaHue pa3aesoB H TeM
Ne ni/m
NPOrpamMmabl

Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU

Crpoenue aromoB. [lepuoanuecknii 3aKoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX
anemenToB J[. I. MenneneeBa

19 Crpoenue BemecTsa. MHoroodpasue
' BEIIECTB

1.3 XUMUYECKHE PEaAKIINU
Uroro no pazneny

Pa3znen 2. Heopranuueckass xumust
2.1 MeTanisl
2.2 Hemerame:

23 CBS3b HEOPraHWYECKUX U OPTaHUYECKUX
' BEIIECTB

Htoro no pazaery

Paznena 3. XumMus ¥ KU3Hb

3.1 XUMUSA U )KU3HD

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanuyecTBo 4acoB

Bcero

13

34

KoHTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posBbie)
oOpa3oBaTe/ibHbIE

pecypcnl






HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

. Tema ypoka

IIpenmeT opraHv4ecKon Xumuu, eé
BO3HUKHOBEHME, PA3BUTHE U 3HAYECHUE

Teopus cTpoeHUS OPraHHUIECKIX
2 coenunennit A. M. byTtieposa, eé
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o knaccupuKanuu
opraHudeckux Beuiects. Homenknartypa
(cucremaruueckasi) U TpUBHAJIbHbBIE
Ha3BaHUs OPraHUYECKUX BELIECTB
AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKUH PSJT
MeraH 1 3TaH — npocTenme
MIPE/ICTAaBUTEININ AJIKAaHOB

6 AJKeHBI: COCTaB U CTPOEHUE, CBOWCTBA

OTHIIEH U IPONUJIEH — IPOCTENINE

IPEJCTaBUTENN aJIKEHOB

[Tpaktnueckas padora Ne 1. «Ilonydenue

ATUJIEHA U U3YYEHUE €r0 CBOMCTBY

Ankaauensl. bytanuen-1,3 u

9 meTuioyraauen-1,3. Ilomyuenue
CHUHTETUYECKOr 0 KayuyKa U PE3UHbI

KoaunuecTBo yacoB

Bcero

KoHnTtpoibHble
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3y4YeHHS

DJIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl



10

11

12

13

14

15

16

17

18

19

20

AJKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKHUM PSI.
AnietrieH — MpoCTeUIIniA
MIPEICTAaBUTEIb AJIKWHOB

Beruncnenns no ypaBHeHUIO0 XUMUYECKON
peakuuu

Apenbl: 0€H301 1 TOJIyoJl. TOKCHYHOCTh
apeHoB

I'enernueckas cBS3b YrieBoa0poaonB,
IMpUHAJJIC)KAIIHNX K Pa3JIM9YHbIM KJjIaCCaM

IIpupoaHbIe HCTOYHUKHU YIJIEBOAOPOIOB:
NPUPOIHBINA T'a3 U IOy THEIE HEPTSIHBIE
raspl, He)Th U IPOAYKTHI €€ nepepadoTKu
[TpupoaHbIE UCTOYHUKHU YTIEBOIOPOIOB:
HPUPOAHBIN T'a3 U MOy THEIE HEPTIHbIE
ra3el, HeTh U TPOAYKTHI €€ mepepad oTKH
KonTponpsHas pabora mo pazmeny
«YTI1eBOAOPOIBI»

[TpenenbHBIC OHOATOMHBIE CITUPTHL:
METaHOJ U 3TaHoJ. BogoponHas cBs3b
MHOroaToMHBI€ CIIUPTHL: STUJICHTITUKOIb
U TIUICPUH

®deHou: cTpoeHHE MOJIEKYJIbI,
¢bu3nyeckne U XMMHUYECKHUe CBOICTBA,
MPUMEHEHUE

Anpaerupl: GopMabaCru 1
areranpaerng. AIeToH



21

22

23

24

25

26

27

28

29

30

31

OnHOOCHOBHBIE ITpeiebHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

[TpaxkTnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH U OJICMHOBAas KHUCJIOTHI, KaK
MNpEACTABUTCIIN BBICIIINX Kap6OHOBBIX
KHCIOT

Mbi1a KaK COJIM BBICIITHUX Kap6OHOBBIX
KHCJIOT, X MOIOIICC JIelcTBHE

CrnoxHble 2upbl KaK TPOU3BOIHbBIC
KapOOHOBBIX KMCIOT. ['MAPOIN3 CIOXKHBIX
3¢upoB

Kupsl: rugponus, npuMeHeHue,
OuoJsIoru4yecKkasi pojb KUPOB

VYrieBoasl: cOCTaB, KiaccH puKams.
Baxxnelimme npencTaBuTeNn: II0K03a,
bpykTOo3a, caxaposa

Kpaxmain v nemiosio3a Kak npupoJIHbIe
MOJIUMEPBI

KonTtponbHas paboTa 1o pasmeny
«Kucnoponconepxaiie opraHHuecKue
coenuHeHUs»/ Beepoccniickast
poBepoYHas pabora

OO01as xapaKTeprCTHKA
a30TCOZEPKAIIUX OPraHUYECKUX
coenuHeHuit / Beepoccuiickas
MpoBepoyHas pabota

AMWHBI: METUJIAMUH U aHWUIINH



AMUHOKHUCIIOTHI Kak aM(oTepHbIe
OpPraHUYECKUE COCTUHEHUS, UX

32 ononoruueckoe 3Hauenue. [lentuapl.
benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

OCHOBHBIE TOHSATUS XUMHHU

33
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHHM.

IInacTmaccel, KaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34



11 KUIACC

Ne
n/n

KoaunuecTBo yacoB

Tema ypoka KonTtpoJbHbie
Bcero
padoThI

XUMHAYECKUI DIIEMEHT. ATOM.
DNeKTpOHHAs KOH(UTYpaIHsi aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XHMHYECKHX 31eMeHToB JI. 1.
MenneneeBa, UX CB3b C COBPEMEHHOU
TEOPHEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX JIEMEHTOB U UX COCAMHEHUI
10 TPYIIIAM U [TepruoiaM. 3Ha4eHHE
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux anemenToB JI.M. Menaeneera
B Pa3BUTHH HAYKH

Crpoenue BemiecTBa. XUMHUECKasi CBS3b,
e€ BUJIbl; MEXaHU3Mbl 00pa30BaHuUs 1
KOBAJIEHTHOM CBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPULIATEIBHOCTD.

Crenenb okucnenus. Bemectsa

MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO

CTpOEHUs

[TonsiTrie 0 qUCTIEPCHBIX CHCTEMAX.

HcTrnHHBIE U KOJIJIOUTHBIE PaCTBOPHI. 1
MaccoBas 107151 BeliecTBa B pacTBOpe

IIpakTnuyeckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypcesl



10

11

12

13

14

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUM.
['eneTnyeckas cBsi3b HEOPraHMYECKUX
BEIIIECTB, Pa3JUYHBIX KJIACCOB

Krnaccudukarus XuMHYIECKUX PeakIuii B
HEOPraHWYECKON M OPraHNYECKOW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKIHAX

Ckopoctb peakunu. OOpaTUMbIE PEAKIIUHU.
XHUMHUYECKOE paBHOBECHE

[TpakTuueckas pabora Ne 1. «BiusHue
pa3nuyHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON PeaKIium»

DNEKTPOTUTUYICCKAS THCCOLIHAIINS.
[TousTie 0 BomopoauoM mokaszatene (PH)
pactBopa. Peakiini HOHHOTO OOMEHa.
I'unposns opraHndeckux u
HEOPraHUYECKHUX BEIICCTB

OKHUCIUTETHLHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacCTBOPOB COJIEH

KontponpHas pabota o pasneny
((TeOpCTI/IquKI/IC OCHOBBI XUMHUHN»

MeTanibl, UX MOJI0KEHHUE B
[Tepuonnyeckoil cucreMe XMMHYECKUX
anemenToB /. 1. MeHnpaeneeBa u
0COOCHHOCTH CTpoeHHs aToMoB. O0Imue
(u3HYecKre CBOMCTBA METAJIIOB



15

16

17

18

19

20

21

22

23

24

25

CrimaBbl METAJIOB. DIEKTPOXUMHUYECKUM
Pl HAPSKEHUM METAILIIOB

XUMHUYECKHE CBOUCTBA BaKHEHIITNX
METaJUIOB (HATPUA, KA, KaJIbIIUH,
MarHui, aJJIOMAHUI) U UX COCAUHCHUH

XHUMHUYECKHE CBOKMCTBA XPOMaA, MEIH U KX
COCIIMHEeHUH

XUMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COeTUHEHUN

[TpaxkTnueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 IO TEME
«MeTtanae»"

Hemerasibl, uX monoXeHUE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB /. 1. MeHnpaeneeBa u
0COOCHHOCTH CTPOEHUS aTOMOB
duznyeckre CBOWCTBA HEMETAJITIOB.
AJnoTponus HeMeTaJioB (Ha IpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)
XUMHYECKHE CBOWCTBA rajlor€HOB, CEPHI U
HUX COEIWHEHUI

XuMHUYecKHe CBOMCTBA a30Ta, pocdopa u
HUX COCIUHEHUN

XuMHUYECKHE CBOICTBA yriaepoaa, KpeMHUs
U UX COEIUHEHUN

[IpuMeHeHu e BaXKHEHILINX HEMETAJIIOB U UX
COCIUHEHNHI



26

27

28

29

30

31

32

33
34

O0001IEeHNE U CUCTEMATHU3aLUs 3HAHUH 110
Teme «HemeTtanne». BerauciaeHus mo
YPaBHEHHSIM XUMUYECKUX PEAKIINI U
TEPMOXUMUY ECKHE PaCU EThI

[TpakTnueckas padota Ne 3. «Pemenue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
"Hemeramibl"»

KonrtponpHas pabora 1o remam
«Metamnel» 1 «Hemerauisy

HeOpFaHI/I‘leCKI/Ie U OPraHUY4CCKUC
KHCIOTBI. HeopFaHI/I‘ICCKI/Ie nu
OpraHu4e€CKruc OCHOBAaHUA

AmdoTepHble HEOpraHU4ECKUe U
OpraHu4ecKue COeMHEHMs. [ 'eHeTnyeckas
CBSA3b HEOPraHWYECKUX U OPraHUYECKHX
BELIECTB

Poisie xuMuu B obecnieueHnn
9KOJIOTMYECKOM, SHEPreTUUECKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MEAULUHBI

[TpencraBnenus 00 oOLMX HAYYHBIX
IPUHLIMIIAX IPOMBIIIJIEHHOTO TIOJyYEHUs
Ba)KHEUIIINX BEIIECCTB

Yenosek B MHPE BCIICCTB U MAaTCPpUAJIOB

XUMHS U 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34






IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OEPA3OBATEJIBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon

MPOBEPSIEMOT0

pe3yJibTara
1

11

1.2

13

14

IIpoBepsieMble npeaMeTHBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHus

TeopeTI/IquKI/Ie OCHOBBI OpFaHI/I‘ICCKOﬁ XUMHUH

ChopMupoBaHHOCTh MPEACTABICHUN O XMMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTUHBl MHpPA, POJIM XUMHUU B IO3HAHUHU
SABIICHUM TpUPOAbI, B (HOPMUPOBAHUH MBILIUIEHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW IUis
pelieHus] MPaKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAaHHOIO

OTHOHICHHUA K CBOEMY 310POBbIO U HpHpOI{HOfI cpeac

Bnanenue cucTeMOl XMMHMYECKMX 3HAaHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararouIue MOHATHSA (Monexyna, BaJICHTHOCTb,
IEKTPOOTPULIATENBHOCT, CTEIIEHb OKHMCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJIAPHBIA OO0BEM, YTJIEPOIHBIM CKEJIET,
GyHKIIMOHANbHAs ~ TpyINma, paguKkal, HM30Mepus, H30Mephl,
TOMOJIOTUYECKHI P, TOMOJIOTH, YIJIEBOJAOPOIBL, KHCIOPOA- U
a30Tcofiep)Kallie COEAUHEHMs, OMOJIOTHYECKH aKTHUBHBIE BEIEeCTBA
(yrieBonibl, )KUPBL, O€JIKK), MOHOMED, MOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHMs); TEOPUU U 3aKOHBI (TEOpHs
XMUMHUYECKOTo CTpoeHus opraHumdeckux pemects A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMMHUH, (aKTOJIOTHMUYECKHE
CBEIEHUS O CBOMCTBaX, COCTaBe, IOJYy4YeHUUM U O€30MacHOM
UCIOJb30BAaHUU BAXKHEHIINX HEOPraHMYECKUX U OpraHU4eCcKHX

BCIICCTB B 6BITy n npaKTqucxoﬁ ACATCIIBHOCTHU YCJIOBCKA

ChopMupOoBaHHOCTh YMEHHMIl BBISBIATH XapaKTepHbIE MPHU3HAKU
MOHATUH,  yCTaHAaBIMBAaTh WX  B3aWMOCBS3b,  HCIIOJIB30BATh
COOTBETCTBYIOIME TMOHSTHUS TPU OMUCAHUHM COCTaBa, CTPOCHUS U

MpPEBPALLCHUI OPraHUYE€CKUX COCAUHEHUN

cOpMUPOBAHHOCTH YMEHHH MCITOIb30BATh XUMHUECKYIO CHMBOJIUKY
JUISL COCTaBJIEHUSI MOJEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHOl) (OpMyNl OpraHMYECKHMX BEIIECTB U YpaBHEHUU
XUMUYECKUX  PEaKIui,  HW3rOTaBIMBATh  MOJEIM  MOJIEKYI
OpraHWYECKUX BEHIECTB IS WUIIOCTPAUMM HX XUMHUYECKOTO |

MNPOCTPAHCTBCHHOI'O CTPOCHUA



15

1.5

1.6

2.1

2.2

2.3

24

ChopMupOBaHHOCT, YMEHUH yCTAaHAaBIMBATh IPUHAICKHOCTh
M3YYEHHBIX OPraHMYECKUX BEIIECTB IO UX COCTaBY U CTPOCHHIO K
onpenenéHHOMY Kiaccy (rpynme) coenuHeHuu (yrieBoIOpOIbI,
KHUCJIOPOJ, U a30TCOAEPKAIINE COCTUHEHHS, BHICOKOMOJIEKYIISIPHBIC
COCMHEHHUs), JaBaTb MM Ha3BaHUSI IO CHCTEMaTUYECKOH

nomenkiarype (IUPAC)

CchopMHUpOBaHHOCTh YMEHUS OMPEALIATH BHIBI XUMUYECKON CBSI3U B

OpPraHNYECKUX COCAMHEHUAX (OAMHAPHBIEC U KPATHBIC)

C(l)OpMI/IpOBaHHOCTI) YMCHHA TIPUMCHATL. IIOJOXCHUA TCOPHUU
CTPOCHHA OPraHUYCCKUX BCHICCTB A.M. BYTJ'IepOBa JJI 00BACHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHU; 3aKOH

COXpaHCHHA MACChI BECUICCTB

YrineBogopoasl.  Kucnmopojacogepkamue W a30TCOAEpIKaIue

OPraHUYCCKUC COCIUHCHUA. BBICOKOMOJ'ICKYJ'IH[)HBIG COCAMHCHUA

ChopmMupoBaHHOCTH yMEHUN MPUBOAUTH TPUBUAIBHBIC Ha3BaHUS
OTIETHHBIX OPTraHWYECKUX BEIHIECTB (ITUJICH, MPONUJICH, alleTUJIEH,
ATUIICHTIINKOb, TIHUIEpUH, (GeHon, dopmaiabIerui, ameraibIeru,
MypaBbHHasi KHUCJIOTA, YKCYCHas KHUCIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHCIJIOTA, TIIFOK03a, (PpyKTO3a, Kpaxman, IeUI0J03a,

TJIMITUH)

ChopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHUE,
¢u3nUeckre W XUMHYECKHUE CBOMCTBA THUIUYHBIX IMPEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKHUX BEHIECTB (METaH, 3TaH, dTHJIEH,
MPONWICH, aleTHieH, Oyramuen-1,3, merundyraaueH-1,3, OeHzodn,
METaHOJI, 3TAHOJ, YTHJICHTJINKOJb, TIIMIEPUH, (PEHO, aleTaibaerus,
MypaBbHHasl U YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmal, IeIi0JI03a,

aMUHOYKCYCHasl KHCJI0Ta)

CdopMupoBaHHOCTh YMEHUS UILUTIOCTPUPOBATH TEHETHUYECKYIO CBA3h
MEXIYy TUNUYHBIMU  MPEICTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OpraHUYECKUX BELIECTB YpaBHEHUSIMHU COOTBETCTBYIOLIUX

XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYJT

ChopMupOBaHHOCT, ~ yMEHHS  XapaKTepH30BaThb  HCTOYHUKHU
YIIEBOJIOPOIHOTO CHIPbS (HE(Th, IPUPOAHBIN T'a3, Yrojb), CIOCOObI
WX TepepaboOTKH © MPAKTHUYECKOE TMPUMEHEHHE TPOIYKTOB

nepepadoTKH

XUMHA U KU3HL. PacyéThl



3.1

3.2

3.3

3.4

3.5

3.6

11 KJIACC

ChopMupOBaHHOCTh yYMEHHI BIaJeTh CHCTEMOH 3HaHMN 00
OCHOBHBIX METO/IaX HAay4YHOrO IMO3HAHMS, HCIOJIb3YEMbIX B XMUMHHU
IpU M3yYEHWH BEUISCTB M XHMHUYECKUX sIBJIEHUH (HabOmomeHwue,
U3MEpEHUe,  HKCIEPUMEHT,  MOJIEJIMPOBaHUE),  HUCIOJIb30BATh
CHUCTEMHBbIE XUMHUYECKHWE 3HAaHWS [JJs TPUHIATUS pELIeHUU B
KOHKPETHBIX KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C BEIIECTBAMH M UX

MMPUMCHCHHUEM

ChopMHpPOBaHHOCTE YMEHHMH COOJIONATh TpaBHJA IOJIb30BAHHS
XAMHUYECKOH MOCya0il U J1abopaTOpHBIM 00OPYIOBaHHEM, a TaKKe
IpaBuiIa 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C HHCTPYKLIUSMH

110 BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNUYCCKHX OIIBITOB

ChopMuUpOBaHHOCTH ~ YMEHUM  IJIAHUPOBATh M BBIOJHATH
XUMHUYECKUN IKCIEPUMEHT (MPEBpAIEHUsI OPraHUYECKUX BEIIECTB
NP HarpeBaHWM, IMOJyYE€HUE HTHJICHA W HM3Y4YCHHE €ro CBOMCTB,
KAueCTBEHHBIC PEAKIMH OpPraHWYECKUX BEIIECTB, JICHATYpaIus
OENKOB IMPU HATPEBAaHUHU, IBETHBIC PEAKIIUHU OEITKOB) B COOTBETCTBUH
C MpaBWJIAMH TEXHUKH 0€30MaCHOCTH IIPH OOPAIIECHUHU C BEIIECTBAMHU
U J1a0OpaTOpHBIM OOOPYIOBAaHHMEM; MPENCTABIATh PE3yIbTATHI
XUMHYECKOTO DJKCIHepuMeHTa B ¢opMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUi U (OPMYyITHPOBATH BHIBOABI HA OCHOBE

9THUX PE3YJIbTATOB

ChopMUpOBAaHHOCT, ~ yMEHHMH  MPOBOAUTH  BBIUUCICHUSA IO
XMUMHUYECKUM ypaBHEHUAM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIM INPOAYKTa PEAKIUU IO HU3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BCIICCTB UJIKM NPOAYKTOB peaKI_II/II/I)

ChopMupOBaHHOCTh  YMEHHI KPUTHYECKU aHaAJIU3HPOBAThH
XUMHUYECKYI0 HH(]OpMAIHIO, TOJy4YaeMyl0 W3 Pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoi uHGOpMaluu, cetb VIHTEpHET U Ipyrue)

CdhopMupoBaHHOCTh yMEHHI COOMIOAATh MpaBUia HKOJIOTHYECKU
1[eJIeCO00Pa3HOro MOBEACHUS B OBITY M TPYJOBOW AESITENBHOCTU B
LEeJISIX COXPAaHEHUSI CBOETO 3J0POBbSI U OKPYXKAIOUIEW HPUPOIHOU
Cpelbl, OCO3HABATh ONACHOCTb BO3EHCTBUS HA KUBBIE OPraHU3MbI
ornpeAenéHHbIX OPraHMYECKUX BEIIECTB, IOHUMAsi CMbICIT IIOKAa3aTeNs
[IAK (mpenenbHO [MONYyCTUMOM KOHUEHTpAIMHU), MOSICHATh Ha
MpUMEpPaxX CIIOCOOBI YMEHBIIICHHUS U TMPEIOTBPAIICHHUS WX BPEIHOTO

BO3I[€I>1CTBPI$I Ha OpraHu3M 4€JI0BCKa



Kon
NpoBePsIEMOro
pe3yJibTara

1

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

TeopeTI/I‘-IeCKI/Ie OCHOBbI XUMHNHU

Brnanenue cucreMoll XMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIOIINE  TOHATUS  (XUMHUYECKUH  DJIEMEHT, aToM,
JJIEKTpOHHast 000j0YKa aToma, S-, p-, O-3JeKTpOHHBIE OpOUTAIH
aTOMOB, HWOH, MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPUILIATEILHOCTD,
CTENEHb OKHUCIICHUS, XMMHUYECKass CBA3b, MOJb, MOJSpHas Macca,
MOJISIDHBIA O0BEM, KPUCTAIUTMYECKAs] PEIIETKA, THIBl XUMHUYECKUX
peakuuit (OKHCTHTENTLHO-BOCCTAHOBUTEBHBIE, 9K30- u
HAOTEPMUYECKHUE, PEAKIITU HOHHOTO 00MEHa), pacTBOP, JJIEKTPOJIHUTHI,
HEIJIEKTPOIUTHL, AIEKTPOJIUTUYECKAS IUCCOLMALMNSA, OKHUCIUTEND,
BOCCTAHOBHUTENIb, CKOPOCTh XWMHYECKOW pEaKIUU, XUMHUYECKOE
paBHOBECHE), TEOPUM M 3aKOHBI (TCOpUS DICKTPOJUTHYECCKOU
nuccounanuu, Ilepmogmueckuit 3axkon J[.M. MenjgeneeBa, 3akoH
COXpaHEHHUsI MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU,
($aKTOJIOTUYECKUE CBEICHHS O CBOKMCTBAxX, COCTaBe, IOJYyYCHUU U
0€30IMaCHOM HCIOJIb30BAaHUN BaKHEHIITMX HEOPTraHMYECKUX BEIICCTB B

6BITy u HpaKTI/IquKOﬁ ACATCIIBHOCTH YCIIOBCKa

ChopMupoBaHHOCT, YMEHUUW BBISIBISATH XapaKTepHbIC MPU3HAKU H
B3aMMOCBSI3b W3YYECHHBIX MOHATUH, MPUMEHATh COOTBETCTBYIOLIHUE
MOHATUA TPU ONHCAHUU CTPOECHHS U CBOMCTB HEOPraHUYECKUX
BEILIECTB M MX NPEBPAIICHHI; BBISBISATh B3AUMOCBSI3b XUMHYECKUX
3HAHUI c MOHATHUSIMU u MPEICTABICHUSIMU JIPYTrux

CCTCCTBCHHOHAYYHBIX ITPEAMECTOB

Bianenue OCHOBHBIMH METOJIaMHM HAY4YHOT'O IO3HAHUS BELIECTB U
XUMUYECKUX SBIICHUN (HAOMIOACHHE, H3MEpEHUe, SKCIECPUMEHT,

MOJICTTUPOBAHUE)

ChopMupoBaHHOCT, YMEHUW ONpEAeNsiTh BAJICHTHOCTb U CTCICHb
OKHCJICHUSI XMMHMYECKUX JJIEMEHTOB B COCIMHEHUAX Pa3IMYHOrO
COCTaBa, BHJ XUMHYECKOHM CBsi3M  (KOBaJICHTHAs, HOHHAS,
MeTaJUTMYeCcKasi, BOJOPOAHAS) B COCTUHEHUSX, TUTT KPUCTAJITHYECKOU
pPEIIETKN KOHKPETHOTO BEIIeCTBa (ATOMHAs, MOJICKYJISIpHAs, MOHHAs,

MeTaJTnYecKast)

ChopMHPOBaHHOCTh YMEHUH ONPEAETSITh XapaKTep Cpeabl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUN



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

ChopMupoBaHHOCT,  yMEHHSI  KJIacCU(PUIHUPOBATh XUMHUYECKHE
PEAKIHMH MO0 Pa3TUYHBIM MMPU3HAKaM (YHCIy U COCTABY Pearupyromx
BEIIECTB, TEILUIOBOMY OJ(M(dEKTy peakuuu, HU3MCEHCHHIO CTCIICHEH
OKHCIIGHUS  DIIEMEHTOB,  OOpaTHMOCTH  pPEaKIHH,  YYaCTHIO
KaTaanu3aropa)

ChopMHUpOBAaHHOCT, YMEHUH COCTABIIATh ypPaBHEHUS PEAKIUI
Pa3NMUYHBIX THUIIOB, TOJIHBIE W COKPAIIEHHBIC ypaBHEHUS PEAKIUi
MOHHOTO OOMEHA, yYUTHIBAs YCIIOBHUS, MPH KOTOPBIX OTH PEAKIIUU
UIYT 10 KOHIIA

ChopMupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOJTBEPKAAIOLITHE KauyeCTBEHHBIN COCTaB Pa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYTEM HOHEI,

IIPUCYTCTBYIOIAE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB

ChopMupoBaHHOCTH YMEHUI pacKpbIBaTh CYIIHOCTh OKUCIHTEIbHO-
BOCCTaHOBUTENBHBIX peaxuit MOCPENICTBOM COCTaBJICHUS

ANIEKTPOHHOTO OanaHca dTUX peaKuit

ChopMuUpOBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH

XUMHYECKOH peakiuu OT Pa3IMyHbIX (GaKTOPOB

ChopMupoBaHHOCTh YMEHUU OOBSACHITH XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3/1€H CTBHS

(npuniun Jle llatense)
OO6m1ast ¥ HeOpraHuYecKask XUMHSI

CchopMHpPOBaHHOCTh YMEHHUH pacKpbIBaTh cMbICH lleprogmueckoro
3aKOHa JINGE MenneneeBa 51 JEMOHCTPUPOBATH €ro
CHUCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIbHYI0O M  IPOrHOCTHYECKYIO
byHKIIMH

ChopMupoBaHHOCT,  YMEHMH  XapaKTepU30BaTb  3JIEKTPOHHOE
CTPOEHHME aTOMOB XHMHMYECKMX JJeMeHTOB 1-4 mepuonos
[Tepuognueckoit CHUCTEMBI XUMHYCECKHUX 3JIEMECHTOB JI.A.
MeHneneeBa, HCIOJb3Ys MOHITHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIN Y,
«QHEPreTHYECKHe YPOBHU», OOBSACHATh 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XMMHYECKUX JIEMEHTOB U UX COCAUHEHHU IO MEepUoJaM U
rpynnam Ilepuonnueckoil cucremMbl XMMUYECKuX 3iemeHtos JI.M.
MenpeneeBa

CdopMupoBaHHOCTh YMEHMH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BELIECTB  pa3JIMYHBIX

KJIaCCOB, ITOATBCPKAATh CYIIECTBOBAHUC T€HETHUYECKOM CBSI3U MCKIY



2.4

2.5

2.6

2.7

2.8

2.9

HCOPraHNu4CCKNUMU BCIICCTBAMM C IIOMOIIBIO ypaBHCHPII}'I

COOTBETCTBYIOIUX XUMHUUYECKUX PEAKIIUI

ChopMUpOBaHHOCT, YMEHMHM YCTaHABJIMBATh IPHUHAAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB 110 X COCTAaBY K ONpPENeIEHHOMY KJlaccy
(rpynme) coequHeHHH (TpOCThIe BELIECTBA — METAJIJIBI U HEMETAJUIbI,

OKCH/JIbI, OCHOBaHUS, KUCIOThI, aM(OTEpHbIE THAPOKCH/IbI, COJIN)

CdopMrpoBaHHOCTh YMEHH U CHOIB30BaTh XUMHUECKYIO CHMBOJIMKY
JUIs COCTaBJIeHUS (OPMYJT BELIECTB M YPaBHEHHH XUMHYECKHX
peakiuii, cucrematuueckyto HoMeHnknatypy (IlUPAC) u TpuBnaibHbie
Ha3BaHMs OTACNbHBIX HEOPraHWYecKHX BellecTB (yrapHblii ras,
YIJIEKUCIBII ra3, aMMHakK, raiméHas W3BeCTb, HeraméHas H3BeCTb,

NUTHEBAS COAA, IUPUT U APYTHE)

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XMUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, MMOATBEPkKAATh CyIlIE€CTBOBAHUE I'€HETHUECKOM CBSI3U MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIUX XUMHUUYECKUX PEAKIINI

ChopMupoBaHHOCT, ~ YMEHUH  IUJIAaHUPOBATH W BBHIIOIHSATH
XMMHMUYECKUN DKCIIEPUMEHT (pa3joKeHHe IEPOKCHAA BOIOpOAA B
IPUCYTCTBUM KaTaJIN3aToOPa, O PENEICHUE CPEAbl PACTBOPOB BELIECTB
C TOMOUIbI0 YHHUBEPCAJILHOIO HHAMKATOPA, BJIMSHUE PA3IUUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOH pEaKIHH, PEaKIUd HOHHOTO
o0MeHa, KayeCTBEHHbIE peakluu Ha cynab(daT-, KapOOHAT- U XJIOPUA-
AQHUOHBI, HA KATUOH aMMOHMSI, pellleHne dKCIEePUMEHTAIbHbIX 3a/1a4
no reMaM «MeTanis» U «HemeTasibl») B COOTBETCTBUH C MIPAaBUIIAMH
TEXHUKH 0€30MacHOCTH TMpH OOpalleHMH C BEHIeCTBAMU U
1a0opaTopHbIM  O0OpYAOBaHHMEM;  TPEACTABIATH  PE3YJIbTATHI
XHUMHUYECKOT0 JKCIepuMeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIUX peakuil U (HOpPMYyIMpPOBATH BHIBOJBI HA OCHOBE

9TUX PE3YJILTATOB

ChopMHPOBaHHOCTh YMEHHI COOJIIOJaTh NpaBUiIa I10Jb30BAHUS
XUMUYECKON TOCY/I0H W J1abopaTOpHBIM OOOPYIOBAaHHEM, a TaKXkKe
npaBuiia 0OpallleH sl ¢ BEIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUSIMHU
0 BHITIOJTHEHHIO TAOOPATOPHBIX XUMUYECKHX OITBITOB

ChopMHUpOBaHHOCT,  yMEHHMI  XapaKTEepHU30BaThb  XUMHUYECKHE
MPOIIECCHI, JISKAIIUE B OCHOBE IMPOMBIIIUIEHHOTO MOTY4YEeHUS CEPHOM

KUCIIOTBI, aMMHaKa, a TakkKe c(HOPMHUPOBAHHOCTD MPECTaBIECHUI 00



3.1

3.2

3.3

3.4

3.5

06I_HI/IX HAay4YHbIX IIpUHOUIIAX HW  OKOJOTHYCCKUX npo6neMax

XUMHUYECKOTO TPOU3BOICTBA
XUMHUA U KA3HB. PacuéThl

CdopMupoBaHHOCTh MPEACTABICHHH O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTUHBl MHpA, POJM XUMHH B TMO3HAHUU
SBJICHUW TIPUPOABI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaAaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs] TMPAKTHUYECKUX 3a7ad U JKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON cperie

CdopmupoBaHHOCTH YMEHUH  KPUTHUYECKU aHaJU3UpOBaTh
XMMHMUYECKYI0 MH(pOpMAIHIO, MOIy4YaeMyl0 M3 pPa3HbIX MCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHUKALIMU, c€Th VIHTEpHET U ipyrue)

CchopMHpPOBAaHHOCTh YMEHMH COOJIIOAATh IpaBHJa IKOJIOTHYECKU
1eJIECO00PAa3HOro MOBENEHUSI B OBITY M TPYIOBOH JEATEIBHOCTU B
LEISIX COXPAaHEHHsI CBOErO 3J0pPOBbS U OKPYKAKOIIEH NPUPOIHOU

Cpenbl

Oco3HaBaTh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OpPraHU3MBbI
OnpeneséHHBIX BEUIeCTB, MMOHMMasg cMmbica mnokazatens [1/IK,
MOSICHSITh Ha TIPUMEPAX CIIOCOOBI YMEHBIICHHS U MIPEOTBPAIICHUS UX

BpPEAHOTO BOSHCﬁCTBI/Iﬂ Ha OpraHu3M 4cCjI0BCKa

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MNpOBOJAUTH BBIYUCJICHUA C
HCIIOJIb3OBAHUCM IIOHATUSA «MACCOBAsA ANO0JIsI BECUICCTBA B PACTBOPE»,
O0BEMHBIX OTHOIIECHHH T'a30B npu XUMHYCCKHUX PpPCaKIUAX, MaCChbI
BCIICCTBA NN 00BEMa ra3oB 1o HN3BCCTHOMY KOJIMYCCTBY BCHICCTBA,
MacCcc M O6’béMy OIHOI'0 M3 YYAaCTBYIOHUIMX B PCAKIIMHM BCUICCTB,
TCILJIOBOI'O 3(1)(1)CKT3 PCaKIIM1 Ha OCHOBEC 3aKOHOB COXpPaHCHUA MACChI

BCHICCTB, NPCBpALICHUA U COXPAHCHHWA SHCPIrUn
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2.5

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XHUMHUHN

HpeleeT OpFaHquCKOﬁ XUMHUH: €€ BO3HUKHOBCHHUC, PA3BUTUC U 3HAYCHUC B
IMMOJIYUCHHMHU HOBBIX BCHICCTB U MATCPUAJIOB. Teopm{ CTPOCHUA OPraHUYCCKUX

coenuHenuit A.M. ByTiepoBa, €€ OCHOBHBIE MOJI0XKEHUS

CtpykTypHble (GOpMYJBl OpPraHUYECKMX BEIIECTB. [ OMOJIOTHUsS, H30MEpHs.
XHWMHUYECKAs] CBSI3b B OPraHMYECKUX COCAWHEHUSAX — OJMHAPHBIE W KpaTHbIC

CBA3H. Hpe,[[CTaBJ'IeHI/Ie ) KJ'IaCCI/I(bI/IKaHI/II/I OpPraHn4YCCKUX BCIICCTB

Homenknatypa opraHnueckux COeIMHEHHH (CUCTEeMaTUYeCcKas) U TPUBUAIbHBIE

Ha3BAHUS BAKHEHIINX MMPEICTABUTENEH KIACCOB OPraHMYEeCKUX BEIIECTB
YrieBoaopojibl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHU psa. MeTaH u 3TaH —
MPOCTEUIIINE TPEICTABUTENN aJKaHOB: (U3NYECKHUE M XUMHUUYECKUE CBOMCTBA
(peakuu 3aMelIeHuss U TOPEeHMs), HAaXOXIEHHE B MpUpOJie, IMOJyuyeHUe M

IIPUMEHEHUE

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUI psAl. DTUIIEH W MPONUJICH —
MPOCTEUIIINE TIPECTABUTENN aJKEHOB: (U3NYECKUE M XUMHUYECKUE CBOMCTBA
(peakuu TUAPUPOBAHUS, TAJIOICHHUPOBAHMS, THUJpATAllMU, OKHUCICHHUS W

HOJMMEPU3ALIMHN), TOTyYEHHUE U IPUMEHEHNE

Ankanuensl: Oyramuen-1,3 m metunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBA (peaKIus moaumepu3aiun). [losydeHne CHHTETHYeCKOro

KayuyKa 1 pe3uHBI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHUECKHH psl. AlleTHIIeH —
OPOCTEUIINN TIPECTAaBUTENb AaJKUHOB: COCTaB, CTpOEHHE, (U3NYECKHE U
XUMUYECKME  CBOMCTBAa  (peakuMu  THAPUPOBAHUS,  TaJOr€HUPOBAHUS,

TUApaTalyu, TOPEHHs ), MOJyuyeHUuEe U MpUMEHEHUE

Apensl. benzon: coctaB, cTpoeHue, (U3MUECKHME M XUMUYECKHE CBONCTBA
(peakuu rajJoreHMpoBaHUs M HUTPOBAHMS), IOJNy4YEHHE U IPUMEHEHUE.
Tomyoun: cocraB, cTpoeHue, (U3NYECKHE U XUMUYECKHE CBOMCTBA (peakiuu

raJIoreHUPOBAaHUsl U HUTPOBAaHM), MOJy4EHHE U NpPUMEHEHHE. TOKCHYHOCTh



2.6

3.1

3.2

3.3

3.4

3.5

3.6

ApPCHOB. I'eneTnueckas cBsI3b MCXKAY YINICBOAOpPOAAMH, NPHHAMJICKAINMMHU K

Pa3IMYHbIM KJlIaCCaM

[IpupogHple MCTOYHMKM yriaeBOAOponoB. IIpupoaHblii ra3 W IONyTHBIE
HedTsHbIe ra3sl. Hegh 1 e€ npoucxoxaenue. Crnocodsl nepepaboTku HePTH:
NEeperoHka, KPEeKUHI (TepMHUUYECKUM, KaTaJIUTUUYECKUI), mupoiau3. [IponyKTel
nepepaboTKu He(hTH, UX IPUMEHEHNE B IPOMBIIIIICHHOCTH U B ObITY. KameHHbIi

yTOJb U MPOAYKTHI €ro nepepadboTku
Kucnopozaconepxamye opraHu4eckue coeTuHEHHs

HpeneanHe OAHOATOMHBIC  CIIMPTEHI. MeraHoal H  ATaHOM: CTpPOCHHUC,
(pHSH‘-IGCKI/IC U XUMHYECKHE CBOMCTBa (peaKLII/II/I C AaKTHBHBIMHM MCTaJlllaMH,
raJJorcHoBogopoaamMu, FOpeHI/Ie), INPpUMCHCHU . BO,Z[OpOZ[HHe CBA3U MCIKAY
MOJICKYJIaMHU CITUPTOB. HeﬁCTBHe MCTAHOJIa U 3TaHOJIa HAa OpraHnu3M 4Y€C€JI0BCKaA.
MHoroaToMHbIE€ CIIMPTHI. OTHIICHTJIMKOIb 1 rIMOCpHH: CTPOCHUC, q)HSPI‘IeCKI/Ie
U XUMHYECKHE CBONCTBa (BSaHMOﬂeﬁCTBHG CO IMCIOYHBIMHU MCETalJIaMU,
Ka4CCTBCHHAs PCaKlysad Ha MHOI'OATOMHBIC Cl'II/IpTBI). HeﬁCTBHe Ha OpraHu3m

4CIO0BCKa. HpI/IMeHeHI/IC rIMOepuHa U 9TUJICHIJIMKOJIA

®deHo:  CTPOEHHE MOJICKYJbl, (U3MYECKUEe ¥ XHMHUYECKHE CBOMCTBA.

TokcuunocTh penoina. [Ipumenenue Gpenona

Anbaerunpl 1 keToHbl. DOpmManbaeTu, aeTaabIerua: CTpoeHue, PU3nyeCcKue
U XHUMHYECKHE CBOWMCTBA (pEaKIMU OKUCICHUS U BOCCTaHOBJICHHUS,

KayeCTBEHHbIE PEaKlnN), MOJIy4eHHE U TIPUMEHEHN e

OaHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHas U yKCycHas
KHCJIOTBL: CTpOEHHE, (pU3NUecCKhe U XMMHYECKHe CBOWCTBa (CBOMCTBa, 0OIIMe
JUIs KJlacca KHCIJIOT, peakius STepu(HKaluu), MOJydeHHEe W M pHUMEHEHHE.
CreaprHOBas U OJIEMHOBAsI KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIUX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIU BBICIIMX Kap6OHOBI>IX KU CJIOT, UX MOIOIICC nehcTBUe

CrnoxHble 3QUpbl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. bruonorudeckast pois
KUPOB

VYrieBoasl: cocTaB, KiacCupUKALKS yriIeBOAOB (MOHO-, M- U MOJMCAXAPHUIBI).
I'moko3a — mpocTeiinii MoHOCaxapua: OCOOEHHOCTH CTPOEHHS MOJIEKYJIBI,
¢usznyeckue M XMMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C THMJIPOKCHJIOM
memu(ll), okucieHue amMmuayHBIM  pacTBOpoM  okcuaa  cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIIFOKO3bI), HAXOXKJICHNUE B MPUPOJIE, IPUMEHEHUE,
ounonoruueckas ponb. ®orocunres. OpykTo3a Kak u3oMep riaroKo3bl. Kpaxman
U 1EJUTI0N03a KaK NpUpoaHbie monuMepbl. CTpOeHHE KpaxMmaia U LeJIH0I03bI.
dusznueckrue W XMUMHYECKHE CBOMCTBAa Kpaxmaia (THAPOJIN3, KadyeCTBEHHAs

peaKIus C NOI0M)
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1.2
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1.4

A30Tcoz[ep>1<aume OpPraHu4CCKHUC COCAUHCHUS

AMUHOKHCIIOTHI Kak aM(OTEepHBIE OopraHnyeckue coenuHenus. Ousndeckue n
XUMHUYECKHNE CBOMCTBA aMHMHOKHCIOT (Ha mpuMepe TimnuHa). buomornyeckoe

3HaAYCHHUEC aMHUHOKHCJIIOT. Hel'ITI/II[BI

benknm kak MNpUPOAHBIEC BBICOKOMOJICKYIIAPHBIC COCIUHCHUA. HepBI/I‘—IHaﬂ,
BTOpUYHASI M TpETHYHAs CTPYKTypa OenKoB. XMMHUYECKHE CBOICTBa OENKOB:

TUPOJIN3, ICHATYPAIIHsl, KAYECTBEHHBIE pEaKI[UU Ha OesKu
BricOKOMONEKYISIpHBIE COEMH CHUS

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIWHEHUN: MOHOMED,
IOJIUMEp,  CTPYKTYpHOE  3BEHO, CTENEHb IOJMMEPHU3aLUH, CPEIHSIA
MosekyispHas Macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX

COCIII/IHGHI/Iﬁ — [NoJIMMEpHU3alus U MOJIUKOHACHCALIUA

3KCHepI/IMCHTaHBHHe MCTOAbI HM3YUCHHUA BCIICCTB H HUX HpeBpaH.[eHHﬁi
O3HAaKOMJICHHEC C o6pa3uaMH MNpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

macTMacc, kayaykos. [ToyueHne CHHTETHYECKOT0 KayuyyKa U pe3UHbI

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

Teopetndeckre OCHOBBI XUMUU

XumMuueckuii anemMeHT. AToM. SIapo atoma, U30TONBI. DIEKTPOHHAs 000JI0YKa.
DHepreTuueckue ypoBHU, MOyPOBHU. ATOMHBIEC OpOUTAIH, S-, P-, d-3JIEMEHTHI.
OcobeHHOCTH pacIpelelIeHNs 3JIEKTPOHOB 110 OpOUTAIISIM B aTOMaX 3JIEMEHTOB

HEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTypalus aTOMOB

[lepnoanueckuii 3akoH u Ilepmoguueckas cucreMa XMMUYECKHX 3JIEMEHTOB
J .M. MenneneeBa. Csi3b nepuoanyeckoro 3akoHa u [lepuoauueckoii cucrembl
xumudeckux nemeHToB JI.J. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHMsI CBOMCTB XUMHYECKHUX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BELIECTB MO IpyIIaM U MEpPHOJaM.

3HaueHHNE MNEPUOAUYICCKOI0 3aKOHA B Ppa3BUTUHU HAYKU

Ctpoenue BemiecTBa. XHUMHUYEcCKas CBsI3b. BHIBI XUMHUYECKOM CBS3U
(koBasieHTHAs] HEMOJISIpHAsT W TIOJSIPHAsl, MOHHAs, MeTajuimdeckas). HoHbI:
KaTHOHBI W aHWOHBL. MeXaHW3Mbl 00pa30BaHMsI KOBAJICHTHON XWMHUUYECKOU

cBsI3U (OOMEHHBIN U TOHOPHO-aKIENTOPHBIH). Bogopoanas cBs3b

BanenTHOCTB. D51EKTPOOTPULIATENBHOCT. CTENEHb OKUCIIEHUS
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2.5

BemectBa MONEKyISIPHOTO U HEMOJIEKYJISIPHOI'O CTPOEHUS. 3aKOH IMOCTOSHCTBA
cocTaBa BellecTBa. TUIbl KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THMA KPUCTAUIMYECKOW pemerku. IloHsTHe 0 aucnepcHbIX
cuctemax. VcTuHHbBIE U KOJIJIOWJHBIE PacTBOPbl. MaccoBast 10Js1 BEILECTBA B

pacTBope

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. HomeHnknatypa

HCOPraHNn4CCKHUX BCUICCTB

XuMuueckas peaknusi. KJ'IaCCI/I(bI/IKaHI/IH XUMHYCCKUX peaKHI/Iﬁ B
HeOpFaHI/IquKOﬁ u OpFaHquCKOﬁ XAMHHU. 3aKOH COXpaHCHHUA MAaCChbl BEUICCTB,

3aKOH COXPAHCHHS M MPEBPAIICHUSI SHEPTUHU TIPU XUMHUYECKUX PEAKITUAX
CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (PaKTOPOB

Obpatumble peakuuu. XuMudeckoe paBHOBecue. DakTOphl, BIMSIOMIME Ha

cocTosiHuE Xumu4eckoro pasHosecus. [Ipunnun Jle Hlatense

3J'IeKTpOJ'II/ITI/I‘leCKa$I Jucconuanus. CunpHble U cradbie QJICKTPOJIMUTEI. Cpez[a
BOOHBLIX PaCTBOPOB BCIICCTB: KHUCIAA, HeﬁTpaanaﬂ, menoyHas. Peakmum

MOHHOT'0 OOMEeHa
OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIC PEAKIIHH
Heoprannueckas xumus

Hemeramnsr. [Tonoxxenune HemeTtamioB B [lepuoanueckoii cucteMe XUMUIECKAX
anemenToB /.M. MenzeneeBa u 0coOEHHOCTU CTpOEHUs aTOMOB. DU3NUECKUE
CBOWCTBA HEMETAJUIOB. AJIOTPONHMS HEMETa/uIoB (Ha MpUMepe KHUCIopona,
cepsl, hocdopa u yriiepoaa)

XUMHUYECKHE CBOMCTBA BaXKHEUIIUX HEMETANJIOB (TajlOr€HOB, CEpbl, a30Ta,
docdopa, yraepoga U KpeMHHs) W HMX  COEAMHEHUH  (OKCHUIIOB,
KHUCIOPOACOAEpKAUIMX KHUCIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue

Ba)XXHEHIIIMX HEMETAJJIOB U UX COCIMHEHUU

Mertamibl. Ilonoxenue MertamnoB B Ilepuonnueckoil cHUCTEME XMMHUYECKHX
anemenToB J[.U. MenneneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O0mue pusndaeckre cBocTBa MeTaioB. CIuiaBbl METAILIIOB.

DJIEKTPOXUMHUYECKUN sl HANIPSDKEHUN METAIIOB

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, KWW, KaJbI[UM,
MarHui, allfOMHUHHH, IIMHK, XPOM, JKeJIe30, Melb) U UX coenuHeHuil. OOume
CrocoOBI TOMy4YeHUs MeTallyIoB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE

I'eneTnueckas CBsA3b HEOPraHMYECKUX BEIIECTB, TPUHAICKAITUX K Pa3JTMUHBIM

Kj1accaM

XUMHUA U )KU3HD



3.1

3.2

3.3

Ponp xumum B obecrnedeHuu 3KOJ'IOFPI‘1€CKOI>1, SHCPFCTH‘IGCKOP’I u HHHICBOﬁ
6630H8.CHOCTI/I, Pa3BUTHU MCAWIIUHEI. ITonsTue o HaY4YHbIX MCTOJaX ITO3HAHUA

BEIIECTB U XUMHYECKUX PEAKIIHI1

[IpeacraBnenns 06 00X HAYYHBIX MPUHIIMIIAX MPOMBIILIEHHOTO MOTYYCHHS
BaOKHEHIIMX BellecTB. YenoBek B MUpE BEUIECTB U MAaTEPUAJIOB: BaKHEHIINE
CTPOMTENbHBIE MaTepHasbl, KOHCTPYKIIMOHHbIE MaTepHuajbl, KPACKU, CTEKJIO,
KepaMHKa, MaTepualbl Uil 3JEKTPOHUKH, HaHOMAaTepHuaibl, OPraHUUYECKUE U

MUHEpaJbHbIE YJOOPEHHUSI

XuMus W 370pOBbE YEIOBEKA: MpaBWJa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia O€30MacHOr0 HCIOJIb30BaHUS MpenapaToB OBITOBOM

XMUMMHU B IOBCEIHEBHOM KMU3HHU



YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus. 10 knacc. 'abpuensua O.C., Ocrpoymon N.I'., Cnaakos C.A.
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
* Xumus. 11 knacc. I'abpuensia O.C., Octpoymon WN.I'., Cnagkos C.A.

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

METOIUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HMHTEPHET






