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l. MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpEIHEro o0Oiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O06
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBAHUM K pe3yJbTaTaM OCBOEHHUS
dbenepanbHOil 00pa3oBaTENBHON MPOTpaMMbl CPEIHEr0 OO0IIero 00pa3zoBaHUS
(®OIT  COO), mpeacraBieHHblx B  DeAepaqbHOM  TOCYJapCTBEHHOM
obOpazoBatenbHoM cTanaapre COO, c¢ yuérom Konmenmuu mnpenomaBaHus
yuyeOHOro mnpeamera «XuMus» B oOpa3oBaTelNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, pealn3ylOIIUX OCHOBHBbIE 00pa3oBaTelibHble MPOrpaMMbl, U
OCHOBHBIX ToniokeHUM «Ctpaternn pa3Butus BocnuTaHusi B Poccuiickoit
®enepauuu Ha nepuona Ao 2025 roga» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/IOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONPEAETICHUIO
oO1ielt cTpareruy o0ydeHusl, BOCIUTAHUSL U PA3BUTHUSL 00YyYalOUIUXCS CPECTBAMHU
yuebHoro npeamera «Xumusi» 1t 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxenuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJEH,
collepKaHMsl, PE3yJbTaTOB OOy4YeHUss U TpeOOBAaHMH K YPOBHIO TOJTOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o0mreoOpazoBaTeIbHON OpraHU3allMK, SBISETCS HEOThEMJIEMOM dYacThlo HX
oOpa3zoBaHHOCTH. OHO CIY)KHT 3aBEpUIAIONIMM JTAallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XUMHUYECKOTO O00pa3oBaHWsA. IJTHU IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB NIPUPOABI, GOPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTYpHI
YelioBeKa, a TaKkKe DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3M0POBBI0 M TpUpOAHON cpene. Peamusyercs xumudeckoe oOpa3zoBaHuE
o0ydJaromuxcs Ha YPOBHE CpeaHEro oOiiero oO0pa3oBaHUs CPEACTBAMH YIeOHOTO
npeaMera «XUMHA», COJEpPKAHUE U IIOCTPOEHUE KOTOPOTO ONPEIEICHBI B
nporpaMMe MO XUMHH C Y4ETOM CHEHU(pUKHA HAyKH XUMUHU, €€ 3HAUCHUS B
MO3HAaHUM TPUPOABI U B MaTepUaJbHOM >KM3HM O0IIECTBa, a TakXke C Y4ETOM
o0mMx 1eneil W TNPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPaeT 0CoOyI0 poib B
COBPEMEHHOW IMBHIIM3AINK, B CO3IAHWHM HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCUT CBOHM BKJaJ B (POPMHpPOBaHHE PAIIMOHATIBHOIO HAYYHOTO MBIIIJICHUS,
B CO3/IaHUE IIEJIOCTHOTO MpPEACTaBICHUS 00 OKPY’KAIOLIeM MHpPE KaK O €IUHCTBE
IPUPOJBI U YENOBEKa, KOTOpoe (OpMHUpPYeTCs B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILLIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHo B3aUMOJICUCTBYS ¢ APYTMMU €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThl0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHas XHUMHS KaK Hayka
co3ujaTenbHas, KAaK HayKa BBICOKMX TEXHOJOTHI HalpaBleHA Ha pEIICHUE
I00aIbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHSL UEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30MacHOCTH U OXPaHbI 3JJ0POBbSI.

B cootBercTBUM ¢ OOmMMMH LEISIMU U MPUHIUIAMH CPETHEr0 OOIIeTo
oOpazoBanus cojaepxxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHHs) OPUCHTUPOBAHO MPEUMYIIECCTBEHHO Ha OOIICKYJIBTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI) WM JUJIi  BBIPAOOTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, MPOJOJKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisIfONIMMH  TpEeMETa «XUMHS» SBISIIOTCS  0a30BbIE  KYypChl —
«Oprannueckass xumusi» U «OOmass W HeEopraHW4yeckas XUMHUS», OCHOBHBIM
KOMITOHCHTOM COJICPXKaHUS KOTOPBIX SIBISTIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMA
3HAHUHW M0 HEOPTaHMYECKOW XUMUM (C BKIFOYCHUEM 3HAHUM U3 OOIIEH XUMUM) U
opraHnyecko xumuu. GopMupoBaHUE JAHHOW CHCTEMBbI 3HAHWU TPU U3YYCHUH
npenMera o0ecreyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOT000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkaHusi KypcoB — «Opranuueckass xumus» u «OOmas u
HeopraHudeckass XuMus» copmMupoBaHa B MNporpaMMe IO XMMHUU Ha OCHOBE
CHUCTEMHOT0 TOJAXO0Jla K HW3YYEHHUI0 Y4YeOHOro wmatepuasa U 0O0yCJIOBJEeHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce€ OpraHMYeCKOW XHMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUHU CTPOCHHSI OPraHHYeCKUX
COCMHEHUN, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX U  BJIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBeleHHs 00 U3y4aeMbBIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB JIO CIOXKHBIX OMOIIOTHYECKH
AKTUBHBIX COCIWHEHUU. B Kypce OpraHM4eckol XHWMHUHU IIOJIYy4YarOT Pa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYATIHHBIC
MIPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yriioM 3peHus B IMpeaMere «XHUMHUs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsl M3YYEHHbIH Ha YPOBHE OCHOBHOrO o0O0HIEro 0Opa3oBaHUs
TEOPETUYECKUN MaTepuan u (PaKTOIOTHYECKHE CBEACHUS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4acTHOCTU, B Kypce «OOmmas M HeopraHudeckas
XUMUSD» O0ydYarolmuMcsl TMPEIOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYECHHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKUUMH 3TOro 3aKoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHMUH,
CBOICTBaxX M NMPUMEHEHHH, a TAKXKE€ O XMMHYECKHX PEAKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX MpOTeKaHus JonoyHseTrcs B Kypcax 10 um 11 xiaccos
DJIEMEHTAMH COJIEPKAHUS, HUMEIIMNMH KyJIbTYpPOJOTHUYECKUA W TPUKIATHON
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT TMOHMMAaHHUIO B3aUMOCBSI3M XUMHUHU C
OPYTMMHU HayKaMH, PACKpbIBalOT €€ poJib B II03HABATEIBHOM M IPAKTUYECKOU
JEeSTENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXXEHHUS K IMpPOIeccy
TBOpUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKHUX MPUTIOKEHUM XMMUH, MOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBSI3aHHBIX C XMMHUEH, KPUTHUYECKH OCMBICIMBATh HMH(OpMALUI0 U
OPUMEHATh €€ JUIs TIONOJIHEHWS 3HAHUW, PpEIIECHHUsS HWHTEUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX MCCIEeI0BATEIbCKUX 3a1a4u. B 1enom conepxkanue yuyeOHOro
npeamera  «XHMHS»  JAaHHOTO  YPOBHS  M3Y4YEHUS  OpPHUEHTHPOBAHO  Ha
dbopMupoBaHue y oOydarOImMXCS MHPOBO33PEHUECKONW OCHOBBI JIJISi MMOHUMAHUS
¢unocopckux uaeH, TakKuX Kak: MaTepuaibHOE €IMHCTBO HEOPraHMYECKOro Hu
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHMEM, I[I03HABAEMOCTh MPHUPOJHBIX SBJICHUN MYyTEM OSKCIEPUMEHTA U
pEelIeHHs] TMPOTHBOPEYMII MEXIy HOBBIMU (akTaMd UM TEOPETUYECKUMU
MPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJOTUUECKHUX Mpodiem, a
TaKKe MpobsieM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmane pemeHus 3agady  BOCIHMTAHUA, PAa3BUTHS W COUMAIMA3ALUU
oOy4Jaromuxcs TPHUHATHIE MNPOrpaMMOM MO XMMHUU TOJXOIBI K OMpPEIeICHUIO
colepKaHUsl M TOCTPOCHMS TMpeaMeTa MpeaycMaTpuBaioT (HOpMHUpPOBAHUE
YHUBEPCAJIBHBIX  YYEOHBIX JCHCTBUHM, HMEWIMUX 0a30BO€ 3HAYEHUE JUIS
pPa3sNUYHBIX BHUJOB JICSITEILHOCTU: pelIeHUs NpoOsieM, TOWCKa, aHalu3a |
00paboTku nHGOpMAIIHH, HEOOXOIUMBIX IS TPUOOPETCHUS OTBITA MPAKTUYECKON
U UCCIENOBATEIBCKON ACATEIBHOCTH, 3aHMMAIOIIECH BAa)KHOE MECTO B IIO3HAHHUU
XUMUHU.

B npakTuke npenojaBaHHMs XMMHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEro 0011ero oopa3oBaHus, MpU OMpeIeICHUH
COJIepKAaTEeIbHOM XapaKTEepUCTUKHU IeJIed M3ydeHUs IMpeAMeTa HampaBlICHUEM
MIEPBOCTENCHHONM 3HAYMMOCTH TPAAUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUYECKOMN
JESATENbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM IMOAXOJ K OINPEICIICHUIO LEJIEH H3YYEHHS
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMHU LIEJSIMU W3YYEHHs MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBASIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XMMHUYECKUX 3HAHUW KaK  Ba)KHEHIeu
COCTaBJIAIOLIEN €CTECTBEHHO-HaYyYHOU KapTUHBI MUpA, B OCHOBE KOTOpPOU
JeXAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHMMAHHME CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIJICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE NPEJCTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIUi, HEOOXOJUMBIX i MNpUOOpEeTEeHUs
YMEHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB U XUMUYECKUX SIBJICHUMH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHHUU U CTIOCOOOB JIEATETLHOCTH, CBA3AHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XUMHYECKOTO JKCIIEPUMEHTa, COOJIOJEHUEM IMpPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, copepraTenbHas XapaKTepUCTUKA LeNield U 3a7a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHUCTeME cpeaHero odiiero oopazoBanusi. Ceronns B
OpernojjaBaHud  XUMHUM B OOJIbllIed  CTEMEeHH OTHAETCs  MPEeaNouTeHUe
NPAKTUYECKON KOMIIOHEHTE COJep>KaHWus OOy4YeHUs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHUKA 00IIe00pa30oBaTEIbHON OpraHU3allii, BIAJCIONIETO HE
HAaOOpOM 3HaHUW, a (YHKIUOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMHU aKTUBHOTO TIOJYYECHHs] 3HAHUN M MPUMEHEHUs UX B PEATbHON >KU3HU
JUTSL pEeIIeHUs! TPAKTUUYECKUX 3a/1a4.

B cBf3u ¢ STUM mNpu U3YYEHUHM TMpeaAMeTa «XHUMHs» JTOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTanus 00y4aroluXcs K YCJIOBUSIM AMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHUE  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO I'PAaMOTHBIX
pelIeHnd B KOHKPETHBIX U3HEHHBIX CUTYalUsiX, CBA3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y O0OyYaroOImUXCS  KITIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[M), MMEIIINX YHUBEPCAJIbHOE 3HAYECHHE [JIs PA3IUYHBIX BHUIOB
JESTENBHOCTH: PEIICHUs MpoOJeM, MOMCKa, aHamu3a U o0paboTku mHbOpMAIIH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OIbITa JEATCTLHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHHM, a TakXKe g OIEHKH C MO3UIUl
AKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMUSHUA BEUIECTB U XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HMHTEPECOB, MHTECIUICKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YYarOMIMXCs: CIOCOOHOCTH CaMOCTOATENbHO MPUOOPETATh HOBBIE
3HAHUS MO XMMUU B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTAMU, UCTIOJIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH Ui MOMCKA W aHaiu3a ydyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y O0YUAIOIIUXCS aCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0MI01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, TMpPHU IUIAHUPOBAHUU W MPOBEJCHUU XUMHYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYaromuxcsi yOSKAEHHOCTM B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pPOJM B PEIICHUH TI00AIBHBIX MPOoOIeM
palMoOHAIBLHOTO TPUPOOTOIB30BAHUS, TTOTIOJHEHHS YHEPTETHYECKUX PECYPCOB U
COXpaHEHHsSI TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTU OEpeKHOTO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETCHUS OIMbITA
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpeaHero oOmiero oOpa3oBaHHS MpeaMeT «XHUMUS»
0a30BOT'0 YPOBHS BXOJIUT B COCTaB IMpeaMeTHON o0nacTh «EcTecTBeHHO-Hay4YHbIC
IPEIMETHD».

OO61iee 4nciio 4YacoB, OTBEIEHHBIX Il U3yUYEHUs XUMHH, HAa 0a30BOM ypOBHE
cpeaHero ooOmiero odpasoBaHusi, coctaBisgeT 68 vyacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



1. COIAEPKXAHUE OBYUEHMUSA

10 KVIACC
OPT'AHNYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI OPraHMYeCKOH XMMHHU

[Ipenmer oprannyeckor XMMHUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE B
MOJIY4YEHHH HOBBIX BEUIECTB M MaTepHasoB. Teopus CTPOCHHUS OpPraHUYEeCKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MOJI0kKEeHUSI. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [omomnorusa, wu3oMmepus. XUMHUecKass CBA3b B
OpraHUYeCKUX COCAMHEHUSX — OJJMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBnenne o kinaccupuKalMy OpraHMueckux BemiecTB. HomeHknaTtypa
OpraHMYeCKUX COEIUHEHUM (CUCTEMaTHUYecKas) M TpUBUAJIbHbIE Ha3BaHUsA
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METObl HW3YYEHHs] BEIIECTB W HX MpPEeBpaLICHUMN:
O3HAaKOMJICHHE C O0pa3laMud OpPraHUYeCKHX BEIIeCTB W MaTepuajaMu Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJI OpPraHWYECKUX BEUIECTB, HAOJIOJECHUE U
ONMMCaHNE AEMOHCTPAIMOHHBIX OMBITOB [0 MPEBPAIICHUIO OPTraHUYECKNX BEIIECTB
IpU HarpeBaHuu (TiaBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoanl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMU psAa. MeraH u 3TaH —
NPOCTEHIINE TMPEJCTABUTEIN aJIKaHOB: (U3HUYECKHME M XUMUYECKHE CBOWCTBA
(peakuuy 3amMenieHus W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psi. DTHIECH U NPONUIIEH —
NPOCTEHIIINE TMPEJCTABUTEIN QJIKEHOB: (U3MUYECKHE M XUMUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TANOTCHUPOBAHUSA, TUApaTallid, OKHUCJIEHUA U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metwnOytaauwes-1,3: cTpoeHue, Ba)KHEHIIHE
XMMHYECKUE CBOWCTBa (peakuus nonumepusanuu). [lomydeHue CHHTETHYECKOIO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUM psii. ALIETHIICH
— MPOCTEHUIINK MPEICTABUTENb AQJIKHMHOB: COCTaB, CTPOCHHE, (PU3UUECKUE MU
XUMUYECKHE CBOMCTBA (peaklMu THJIPUPOBAHUS, raJOT€HUPOBAHUS, THIpATALIUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. benzoin: cocrtaB, cTpoeHue, (PU3MYECKUE U XWMHUYECKHE CBOWCTBA
(peakuuu raJJoreHMpOBaHMSI U HUTPOBAHUs), MOJyYEHUE U NPUMEHEHue. 1o1yon:
cocmas, cmpoenue,  uauueckue U  XUMUYeCKue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOJYyYeHue U npumeHenue. TOKCUUHOCTD



apeHoB. ['eHeTmdeckas CBA3b MEXKAY YIVIEBOAOPOAAMH, MPUHALJIEKAIIUMA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHHUKM YIiIEeBOAOPOAOB. IIpuponaHbI ra3 U IIOIyTHBIE
He(dTanble Ta3pl. Hedptp n e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEeKUHI (TePMUYECKHUM, KaTaluTHUYeCKHil), nuposnu3. [IpoaykTsl
nepepaboTKu He(PTH, UX MPUMEHEHUE B IMPOMBIILUIEHHOCTH U B ObITy. KameHHBbIi
yroJib U MPOJYKTHI €r0 NepepadOTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHsI BEUIECTB M MX IPEBpALICHUN:
O3HAKOMJIEHHME C 00pa3llaMH IUIaCTMAcCC, KaydyyKOB U PE3MHBI, KOJJIEKIUU
«Hedpte» u  «Yroab», MOAEIUMPOBAHHME  MOJIEKYJ]  YIJIEBOJOPOJIOB |
raJIOreHONPOU3BOAHBIX, MTPOBEICHUE MPAKTUYECKOW pabOThI: MOJIyYEHUE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

Pacuértunle 3amaun.

Boruncnenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMma,
KOJMYECTBAa UCXOIHOIO BEIIECTBA WJIM MPOAYKTAa pEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoacoaepskamme opraHudecKue coeJMHeHUs

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON W 3TaHOJ: CTPOEHHUE,
¢usznueckre MW XUMHYECKHE CBOWCTBa (peaklMd C AaKTUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoOIOpPOIHBIE CBA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COHUPTHI. DTUJICHIJIMKOIb W  [JHUIEPUH: CTPOCHHUE,
¢usznueckre W XUMHYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOIOATOMHbIE cnupThl). JleiicTBUE Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimnepuHa U dTUICHTJTUKOJIA.

deHoy: CTpOCHUE MOJICKYNBI, (HU3WYEeCKMe W XUMHYECKHE CBOWCTBA.
Toxcuunocth perona. [lpumenenue dpenona.

Anpnerugipl U kemouvl. DOpMalbIETHUl, ALUETANBIETUI: CTPOECHHE,
¢u3nyeckne M XUMHUYECKHE CBOMCTBA (peakuMHU OKHCICHHUS U BOCCTAHOBIICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBpuHas W
YKCYCHAasl KHCIJIOTBI: CTpOeHHEe, (pU3MuecKkre U XUMHUYECKHEe CBOICTBa (CBOMCTBa,
o0miue IS Kacca KUCIOT, peakius 3TepuuKalum), MoIydeHue U MpUMEHEHHE.
CreapuHOBasi W OJICMHOBAs KUCIOTHl KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JEHCTBUE.

CnoxHbple 3(QUpbl KaK NPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['uiaponu3
cnoxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKHPOB.



VYrneBonel: coctaB, Kiaccupukanmus — yrieBogoB  (MOHO-, M- H
nosiucaxapubl). ['moko3a — npocTeldmii MoHOcaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUYECKUE M XMMHYECKHME CBOWCTBA  (B3aMMOJEHCTBUE C
ruapokcuom Menu(ll), okucieHne amMmmMuayHbIM pacTBopoM okcuia cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOKJIECHHE B TMPHUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunres. PpykTo3a Kak H30MEP IITFOKO3bI.

Kpaxman u nemrronos3a kak npupofsbie noauMepbl. CTpoeHue Kpaxmana u
Heosio3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHMsS BELIECTB U UX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W ONHMCAHHME JEMOHCTPALIMOHHBIX OIMBITOB: TOpPEHUE
CIIUPTOB, KAaYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CHHUPTOB (OKUCIEHHE ATaHOJa
okcuaoM Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJIEWCTBHE TIJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (OKMUCIEHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) um ruapoxcugom wmenu(ll), B3ammomercTBHE Kpaxmana C HOJJOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuértunle 3amaun.

Boruncnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI'O BEILECTBA WIM MPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepKalue OpraHuueCcKue COeIMHEHUS.

AMUHOKHUCIIOTBI Kak aM(oOTepHble OpraHnyeckue coeauHeHus. dOusnueckue
U XMMUYECKHE CBOMCTBA aMHHOKUCIOT (Ha ImpuMepe riuiuHa). buonoruueckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOPUYHAs M TpPETUYHAsl CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PeaKui Ha OEJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB W HX IPEBpAICHUI:
HAOJII0/ICHNE U ONHCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypanusi OEIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISAPHBIE COeIMHEHUS

OCHOBHBIE MOHATHA XWUMHHM BBICOKOMOJIEKYJIIPHBIX COEIWHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNN, CPENHAA MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIWHEHUN —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHMsI BEIIECTB M WX MPEBpAILECHHN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeIMeTHbIE CBA3U.



Peanuzanus MeXXnpeAMETHBIX CBA3EU IIPU U3YYECHUN OPTaHUYECKON XMMUU B
10 xmacce ocCylIECTBISIETCd 4Yepe3 HUCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATUH, TaK U MHOHATHUM, ABIAIOLIUXCA CUCTEMHBIMU I OTAEJIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAy4YHbIE MMOHATHUSA: SABJICHUE, HAYYHbIN (akT, TUIoTe3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiIacCU(pHUKALUs, NEPUOAUYHOCTb, HAOJIOJIEHUE,
HU3MEpEHUE, DKCIIEPUMEHT, MOJAEINPOBAHUE.

O®usuka: MarTepus, OJHEpPrus, Macca, aroM, DJIEKTPOH, MOJEKYyIa,
OHEPreTUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHME
BEUIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJIbI, KHPHI,
(bepMeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMaeMble, TOILIUBO,
peCypcehl.

TexHonorus: mNUILEeBbIE MNPOAYKTBI, OCHOBBI PAlMOHAIBHOIO IHUTAHUI,
MOIOIIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE ITPEIaparhl, MaTEpUalIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAS U HEOPTAHNYECKAS XUMUA

Teoperudyeckne 0OCHOBbI XUMHUM

XUMUYECKUA 3JeMeHT. AToM. Sapo aroma, H30TONbL. DIEKTPOHHAs
000J104YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTtanw, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipenesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aTomMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH U Ilepuoanyeckas cucTeMa XUMHUUYECKHX DJIIEMEHTOB
. . MenneneeBa. Cs3b nepuoguyeckoro 3akona u llepuoguueckoil cucTemMbl
xuMu4decknx nemMeHToB [[. M. MeHaeneeBa ¢ COBpEMEHHOW TEOpPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUS CBONCTB XHMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYyMNIaM W TEPUOAM.
3HavueHUe NePUOINUECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBsA3b. BuIbl XUMHUYECKOW CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJSpHAs, WOHHAs, MeTauinueckas). MeXaHU3Mbl
oOpa3oBaHWs KOBAJICHTHOW XWMHYECKOW CBsi3u (OOMEHHBII ©  JOHOPHO-
akuenTopHbelil). BomoponHas cBsa3b. BalleHTHOCTB. DIEKTpOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJIEKYJSIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMbI KPUCTALNIUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKOU PELIETKH.

[TousaTue o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10715 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYEecKas CBSI3b HEOPraHUYECKUX BEUIECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumunueckas  peaknus. Krnaccudukamuss — XMMHUECKHMX — peakiuid B
HEOPraHWYECKON M OPraHMYECKONW XUMHMHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iaudHbIX (hakTopoB. OOpaTtuMblie
peakuur. XHUMHYECKOE paBHOBecue. DakToOpbl, BIMSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas nucconuanus. CuiapHbIe U ciadbie daekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasd, HEUTpaIbHas, IEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIINH.

OKCMEPUMEHTAIBHBIE METOJIbl W3YyYE€HHUs BEHIECTB M HX MPEBpallCHUM:
neMoHctpanusa Taonui «llepuoanyeckas cuctema XxuMudeckux 3nemeHToB J[. WM.
MeHnneneeBay, HU3ydeHHE MOJCIECH KPUCTAITMYECKHX PEIIETOK, HAOJIOJICHHE U
OMHCaHNe AEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUU KAaTaJIM3aTOpa, ONPEICIICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpPa, PEAKIMU HMOHHOro oOMeHa),
IIPOBEICHUE TIPAKTUUECKON paboThl «BausHUE pa3nudHbIX (GaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEAKIIUN».

Pacuérnbie 3amaun.

Pacu€Ttel 1O ypaBHEHMSM XMMHUYECKHUX pEakiui, B TOM 4YHCIE
TEPMOXMMHUYECKUE PaACUEThl, PacU€Thl C HCMOJIb30BAaHUEM IOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuogudeckoit  cucreme
xumudeckux asnementoB [[. M. MenaeneeBa M 0COOEHHOCTH CTPOCHHSI aTOMOB.
@®u3nuYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONMHUS HEMETaIoB (Ha TMpUMeEpe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimepoma U KpeMHHS) W HMX  COSAUHCHHMH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHne BaXKHENIINX HEMETAIUIOB U UX COCIMHEHUM.



Meramisl. 1lonoxxenue meramnoB B llepuoanyeckoi cUCTEME XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000J0YEK
aToMOB MetauioB. O0mme ¢guiznyeckue cBoicTBa MeTamioB. CIUiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAJIOB (HATPUM, Kalluid, KaJbLIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

O6mue crocoObl MoiayyeHus: MetauioB. lIpuMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCMEPUMEHTAIBHBIE METOJIbl W3YyYEHHUS BEIIECTB M HX MPEBPaIICHUN:
U3y4YeHHe KOJUJIeKIMH «MeTamibl ¥ CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJEHUE M OINHCAHME JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBUE TUIPOKCHAA ATIOMHHHS C pacTBOpaMu
KUCJIOT U LIeJI0Yell, KaYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

Pacuértunle 3amaun.

Pacuéthl mMacchl BemecTBa WM 00bEMaA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O00BEMY OIHOTO W3 YYacCTBYIOLIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIU OTHO
U3 BELIECTB UMEET MPUMECH.

XUMHUSA U KU3Hb

Ponp xumun B 0OecrieueHHUH SKOJOTUYECKOM, SHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBL. [loHSATHE O Hay4yHBIX METOAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB U MaTEPUANIOB: BAXKHEUIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKJIO, KEpaMmuKa,
MaTepuaibl Ui JIEKTPOHUKH, HAaHOMAaTEpUallbl, OPraHMYECKUE U MHUHEpaJIbHbIC
yIOOpeHHUSL.

XuMHUsS WU 3J0pOBBE YEIIOBEKA: MPABWJIA HCIOJIB30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MACHOTO KCIIONIB30BAHUS MPENapaTOB OBITOBOM XUMUU
B MOBCETHEBHOU JKU3HH.

MexnpenMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBS3€d TMpU  HW3y4YeHHH OOmed u
HEOpPraHU4YeCKOM XUMUH B 11 Kitacce oCymecTBISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIUX E€CTECTBEHHO-HAYyYHBIX TIOHITHH, TaK W TIOHITHHA, SBISIOIIMXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TMOHSATHS: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(pUKalusi, MNePUOJUYHOCTh, HaOJIOJICHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepusi, SJHEPTHs, Macca, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOII, PAJAMOAKTHBHOCTh, MOJICKYJIA, DHEPTETUUYCCKUH YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3NUYCCKHUE BEIMYMHBI M CAUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi:  knetka, opraHu3M, -JKocuctema, Owuocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuUHEpAIbI, TOPHBIC MTOPOJIBI, TOJIE3HBIE HCKOTAeMbIe, TOILIUBO,
pECypCHI.

TexHoMOrUsA: XUMHYECKAs MPOMBIIIICHHOCTh, METAJLUTypTrus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, ITHINCBAs
IPOMBIIICHHOCTh,  (papMaimeBTHYeCcKass  MPOMBIIIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



I1l. TINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHAN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
oOydJarolmuMHCsl TpOorpaMM CpeHero oOmiero o00pa3oBaHusl (JUYHOCTHBIM,
METanpeIMETHbIM W MpeAMETHbIM). HaydHo-meroanuecko OCHOBOWM st
pa3paboTKK TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOTrpaMM CpPEIHEro OOLIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIbHOCTHBIM TMOJIXOJO0M B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS NpeIMeTa «XUMHUS» Ha YPOBHE CpPEIHEro
oO1rero 00pa3oBaHusl BbIJICICHBI CAEAYIONIUE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIMUMHUCS POCCUUCKOM TPAKIAHCKONW HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIeNICHHUIO;

HAJIM4YMEe MOTUBALIMH K O0YUEHHIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJACHHUI JIMYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEH U UCTOPUUYECKUX TpaJIULIUi 6a30BOM HAYKH XUMMUH,

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTH I[€HHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAaMHU, MPHUCYHIUMHU IIEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHUS TMpeAMeTa «XHUMHS» TOCTHUTAIOTCS B
€AMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATETPHOCTM B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COIIMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HaealaMd POCCHUIMCKOTO TPakIaHCKOro OOIecTBa, MPHUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWJaMU  TIOBEICHHS,  CIIOCOOCTBYIONIMMHU  IPOIIECCAM
CaMOITO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTH
00yJaronuxcsl.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMera «XUMHUS»  OTpakKaroT
c(OpPMHPOBAHHOCTh OTbBITA I[TO3HABATEILHOW W MPAKTUYECKON JESTEIbHOCTH
00y4aroUIMXcs Mo pealn3aluy IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpakaaHCKOr0 BOCTIMTAHUSI:

OCO3HAHMS 00YYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEM,
YBaXXEHUS K 3aKOHY U MTPaBOMOPSIKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax W TMpaBUIAX MEXKIMIHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITEIBHOCTH TMPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX M TMO3HABATENIBHBIX 3a/a4, BBHIMOJHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUOB YU€OHOU JIEITEIIBHOCTH;

2) NIAaTPHOTHYECKOTO BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIIEHHUSI K HWCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOLIECCY TBOPYECTBA B O0JACTH TEOPUU U MPAKTUUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHXKCHHUS HAYKU €CTh Pe3yJbTat
JUIMTENIBHBIX ~ HAOJIOJCHUN, KPOIMOTIUBBIX  OKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABaTEJIbHBIX MOTHBOB B IMOJYyYEHUU U MOCIETYIOLIEM
aHanau3e MH(pOpMAIMK O MEPENIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH,

3) TyXOBHO-HPABCTBEHHOT0 BOCITATAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBE/ICHNS,

CIOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IOBEJEHHWE M IMOCTYIKH CBOMX TOBapHIIEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IOCHEICTBUNA 3THUX
MOCTYIIKOB;

4) hopMHUpPOBaHUS KYJbTYPbI 3/10POBbSI:

NOHMMAaHUS [EHHOCTEH 3I0poBOro M 0Oe3omacHoro oOpa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3WYECKOMY HU
NICUXUUYECKOMY 3/I0POBBIO;

coOJIrOIcHUST TIpaBUJI OE301IacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHUSI 1LEHHOCTU MPaBUI HWHIUBUAYAIBHOTO M  KOJJIEKTUBHOI'O
0€30macHOro MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (yMOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCTIMTAHHUSI:

KOMMYHHMKAaTUBHOM  KOMIETEHTHOCTH B  y4€OHO-UCCIEAOBATEIbCKOM
NEeATEeNIbHOCTH, OONIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JIpyrHX BUIAX
NeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUH MPAKTHYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro pojia, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYNy, JIOASIM TpyAa U pe3yiabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBHUIYaJIbHOM TPacKTOPUU

oOpaszoBanus, Oyayiied mpodeccuu M peanu3anri COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) IKOJIOrHYeCKOro BOCIIMTAHMS:

9KOJIOTMUYECKH 11eJIeCO00pa3HOr0 OTHOILIECHUSI K TPHUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMYECKUX MpoOJieM, BIHMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIB30BAHUS JOCTIKCHUN XUMHUHU IS
peIIeHNs BOPOCOB PAIMOHATIBHOTO MPUPOIOTIOIB30BaAHNS,

AKTUBHOTO HENPHUATHS JCUCTBUN, MPUHOCAIIUX BPEA  OKPYXKAIOIICH
IPUPOJHON cpeqie, YMEHHsI MPOTHO3UPOBATh HEOJArompUsITHBIE SKOJOTHUUYECKUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTUYECKOT'O MBIIIJICHUS, IKOJOTUUECKON KYJIBTYPHI,
omnbITa NEeATEIbHOCTH HKOJIOTUYECKOM HaIlpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI UMU B IO3HABATEIbHOW, KOMMYHHMKATHUBHON M COLMAJIBHOM
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUU
xemodoouw;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHeuu(PUKM XUMUM KakK HAyKd, OCO3HaHUs e€ poiu B
(GbopMHUpPOBAaHUN PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
NpeICTaBlIeHUsI 00 OKPYXKAIOIIEeM MUPE KaK O €JIMHCTBE MPHUPOABI M YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHHH MPOo0IeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XHMHUH JJIS COBPEMEHHOU
UMBWIN3ALMK: B €€ TyMaHUCTHYECKOMW HAIMpPaBIEHHOCTH M Ba)XXHOW pOJIU B
CO37aHUHM HOBOHW 0a3bl MaTepUaIbHOW KYJIbTYpPHI, PEIICHUU TJIOOAIBHBIX MPoOIeM
YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOM, MUIIEBOU H
AKOJIOTUYECKO 0€30MacHOCTH, B Pa3BUTHUU MEAUIMHBI, OOECIEYEHUU YCIOBUM
VCHEIIHOTO TPpyAa H OSKOJOTUYECKH KOMGPOPTHON IKH3HH KaXKIOTO WICHA
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TIPAaMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METOI0B
MMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTU HUCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHajdu3a U OOBSCHEHUS SABJICHUM OKPYKAIOLIEro Mupa u
MIPOUCXOAIIMX B HEM U3MEHEHMI, YMEHHUS J1eJIaTh 0OOCHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE HAay4yHbIX (DaKTOB U UMEIOIIUXCS JAHHBIX C LEJIbl0 MOJYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCHOJb30BaTh XHUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peajbHbIX KU3HEHHbBIX CUTYaLUsX;

MHTEpeca K IO3HAHUIO U UCCIIEI0BATEIbCKOM IEATENBHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEephIBHOMY OOpa3OBaHUIO H
caM000pa30oBaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 1O XUMHH B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iM4HbIX chepax npodeccuoHanbHON
TSI TeIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3YIIbTAThl OCBOCHUA y‘{€6HOI‘O npeamMeTa «XUMHUI» HA
YPOBHEC CPCAHCTO O6HICFO 06pa3OBaHI/I$I BKJIFOYAIOT:

3HAYNMBIC I q)OpMI/IpOBaHI/ISI MUPOBO33PCHUSA 06y‘IaIOHII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG}KHPGHMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXAOIIHUC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CHGHI/I(l)I/IKy MCTOJOB IIO3HAHMHA,
HNCIIOJIb3YCMBIX B CCTCCTBCHHBLIX HAYyKaXxX (MaTepI/I}I, BCUICCTBO, SHCPIUA, SABJICHHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMIPpUHOUII, TUIIOTC3d, 3aAKOHOMCPHOCTb, 3aKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (HO3HaBaTCJILHI>I€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0OecrieurBaroIne dbopmupoBaHue byHKIMOHAIBHO M
I'PaMOTHOCTH Y COIMATBHOW KOMIETCHITUHN 00YJIarOIIHXCS;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUYECKUE 3HAHUS M YHHUBEpPCAJIbHBIC y4COHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIbHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yIbTaTbl OTPa’KAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCILHBIMH, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH NOo3HABaTEeJbHBIMH
JEUCTBUSIMH:

1) 6a30oBbIe JIOTHYECKHE AeHiCTBHS:

CaMOCTOSITEIBHO  (popMyIHpoBaTh W aKTyaJIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEH JEITEIbHOCTH, 3ajaBas IMapaMeTpbl M KPHUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCHOJIb30BATh MPU OCBOCHWHW 3HAHUN MPUEMBI JIOTUUECKOTO MBIILICHUS] —
BBLICJISITh XapAKTEPHbIC MPU3HAKW TMOHATHH W yCTAHABIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHUS M KpPUTEPUU IS KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABIMBATh MPUUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIYy HM3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHAYKTUBHbBIC, ACAYKTUBHBIC, TIO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUST B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOIIECCE MO3HAHUS, UCMOJb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIH, TTPEOOPA30OBBIBATH MO/IETBLHBIE MPECTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DOJIEMEHTa, XHUMHUYecKass (opMyna, ypaBHEHHUE XUMUUYECKOU
peakiuu — MpU pelieHWHd Y4eOHBIX TMO3HABATENBHBIX W MPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJEIbHBIC MPEICTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIIEI0BATEILCKHE AeiCTBHS:

BJIaJIETh OCHOBAMHM METOJI0B HAy4YHOTO IO3HAHMS BEIIECTB U XMMHUYECKUX
peaxkuuu;

dbopMynHpoOBaTh LIENU U 3372491 UCCIIEOBAHUS, UCIIOJIb30BATh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAaHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJI1 (POPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMHU CAMOCTOATENIBHOIO IUIAHUPOBAHUS W TMPOBEICHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATH 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro  Pe3ynbTaT, (POpMYyIUpPOBATH
0000111eHNs ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperaTth OMNBIT YYEHHUYECKOW HCCIeNOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, TPOSBISITH CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIHHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJay, IPUMEHEHUIO pPa3IUYHBIX
METOJI0B O3HAHUSL.

3) padota ¢ nndopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX WHPopManuu (HAydIHO-
MONYJISIpHAST JINTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHamU3UpOBaTh MHPOPMAIIUIO PA3NIMYHBIX BUAOB U (Hopm
MpeACTaBICHUS, KPUTUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTD u
HENPOTUBOPEUYNBOCT;



GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJBI MPU MOWCKE U
orObope wuHpOpMaALUU, HEOOXOAUMOW ISl  BBIMOJHEHHS Y4YeOHBIX 3ajaad
ONPEIEIIEHHOTO TUIIA;

MPUOOPETaTh OMBIT HCIOIB30BAHUA HWHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MpEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KayeCTBE CpeACTBA mpu padbore C
XAMHYECCKOW HMH(POpMAIMECH: TPUMEHATh MEXKIPEAMETHbIE ((HU3UYECKUEe U
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJHUYECKHUE CpEJICTBA
HaTJISTHOCTH.

OBiajeHne yHHBePCATbHBIMH KOMMYHHKATHBHBIMH JI€HCTBUSIMHU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl B XOJ€ AUayiora W/uin
JUCKYCCHHM,  BBICKAa3bIBaTh  HJCH, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C TPE3CHTAIMEH pPE3yIbTaTOB ITO3HABATEIBHON JESATEILHOCTH,
MOJIYYCHHBIX CAaMOCTOSTEIBLHO WM COBMECTHO CO CBEPCTHUKAMH IPH BBITOJTHCHUH
XUMHYECKOTO KCIEPUMEHTa, MPAKTUYECKOW pabOThl MO UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peaan3alun y4eOHOro nmpoekra U GOpMyIHpOBaTh BBHIBOIBI
o pe3yJibTaTaM IPOBEIEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS TMO3UIIMNA B
X071e 00CYXJIeHUSI © 0OMEHA MHEHHUSIMHU.

OgyajieHNe YHMBEPCAIbHBIMY PeryJJsiTUBHBIMU J1eHiCTBUAMM:

CaMOCTOSATETIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenessis €€ eI W 3aJadyd, KOHTPOJIUPOBaTh M 1O Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeJjaracMblii  alroOpuTM JCHCTBUM TpHU
BBITIOJTHEHUW Y4YEOHBIX M HCCJENIOBATENIbCKUX 3a7ad, BBIOMpaTh Haubolee
3 PEeKTUBHBIN CMOCOO0 HMX pEIICHHS ¢ Y4ETOM TOJYyYCHHs] HOBBIX 3HAHUU O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEILHOCTH Ha OCHOBE CaMOaHall3a
1 CaMOOILICHKH.

INPEJMETHBIE PE3YJIbTATBI
10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHS)
OTPaXaroT:

c(hOpMHPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOHW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KApPTUHBI MHpPA, POJM XHUMHUM B TIO3HAHUW SIBJICHUHN



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJABTYpbl JIMYHOCTH, €€
(GYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHWEe  CHUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUUA DJIIEMEHT, aTOM, OJJICKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3J€KTPOOTPULIATEIbHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass U COKpaliéHHas), MOJb, MOJISIpHasI
Macca, MOJIAPHBIH 00BEM, YIJIEpPOIHBIA CcKeleT, (QYHKIHOHAIbHAS TpYIINa,
paguKal, U30MepHs, U30MEpPhbl, TOMOJIOTUYECKUM PsJI, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ U Aa30TCOJEpXkAIIUE COETUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHS); TECOPUHM U 3aKOHBI (TEOPHUS CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa, 3aK0H COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMHU, MHPOBO33PEHUYECKUE 3HAHMS,
JeXalue B OCHOBE IOHMMAHHUS TMPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKUX
SBJICHUH, (PAKTONIOTUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYUYEHUH U
0€30MacHOM HCTOJB30BAaHUN BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHM BBISIBISITh XapaKTepHBbIE MPU3HAKK TOHITHUH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIOJB30BATh COOTBETCTBYIOUIUE MOHITHS TPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyn  OpraHMYEeCKHUX BEIIECTB U YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WIUTIOCTPALIMU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIJICKHOCTh H3yUYEHHBIX
OpraHMYeCKUX BEIIECTB MO0 HMX COCTaBy M CTPOCHUIO K OMNpEeneIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTJIeBOJOPOJIBI, KHUCIOPOA U a30TCOJEpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHMS), JaBaThb WM Ha3BaHUA IO
cucreMarnueckoil HoMmeHkiatype (IUPAC), a Takke NpUBOAUTH TPUBHAIIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMWJICH, AalleTHJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HEHON, (opMambAeTHIl, aleTalnbICTH, MypaBbHUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAsl KUCIIOTa, TJIF0K034,
bpyKTO3a, Kpaxmal, IeJITI0I03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OINPEACNIATh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS TNPUMEHSATH IMOJOXKEHHUS TEOPUU CTPOCHUS
opranuuyeckux BemectB A. M. bytiiepoBa 1151 00bsiCHEHHsI 3aBUCUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa MU CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
dbu3nUecKkue M XUMHYECKUE CBOMCTBA THUMUYHBIX MPEIACTABUTENICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metundyraauen-1,3, O€H30J, METaHOJ, ITaHOJI, STUJICHTJIMKOJIb,
TJIMIEPUH, (EHOJ, aleTaIbIECTUl, MypaBbUHAsI M YKCYCHas KHUCJIOTHI, TJIFOKO3a,
Kpaxmall, IeJUTI0J103a, aMUHOYKCYCHAsl KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Colpbsi  (HeTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TMepepabOTKH U
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHUU TMPOBOAUTH BBIYUCICHUS 110 XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTIO BEIIECTBA WJIU MPOJYKTa
peakIMu 10 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3 MCXOIHBIX
BEII[ECTB WA NMPOJAYKTOB PEAKITUH);

c(hOpPMHPOBAHHOCTh YMEHHMH BIAJIEeTh CHUCTEMON 3HAaHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, UCIOJIb3YEMbIX B XUMHUHU MPU U3YYEHUH BEIECTB U
XUMHYECKUX SBIICHUN (HaOt0/IeHne, U3MEpEHne, SKCIIEPUMEHT, MOACIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS [JI1 TPUHATHS pEIICHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsiX, CBA3aHHBIX C BEHIECTBAMU U HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh MIpaBuiIa MOJTb30BAHUS XUMUYECKON
OCYJIOH W Ja00paTOpHBIM O00OpYJOBaHHMEM, a TaK)Ke IpaBWiia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATh M  BBHIMOJIHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEeBPAILEHUS OPTAHUYECKUX BEIIECTB IIPU HATPEBAHUU, MTOTYyUCHUE
ATUJIEHA M U3YYEHUE €ro CBOICTB, KAYECTBEHHbIE PEAKIMH OpPraHHUYEeCKUX
BEIIECTB, JCHATypals OEIKOB MpU HArpeBaHUM, IIBETHBIC peakluu OEIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKH O€30MaCHOCTH TIpH OOpalleHHH C
BEIIECTBAMU © JTA0OPATOPHBIM 00OPYIOBAaHUEM, TWPEACTABIATH PE3YIbTAThI
XAMHYECKOTO JKCIEpUMEHTa B (opMmMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XWMHUUYECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpPEICTBA MacCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHUH  COONIOJAaTh  MpaBWiIa  AKOJOTUYECKH
1[eJ€CO00pa3HOro MOBEIEHUS B OBITY W TPYAOBOM JAESATENBHOCTH B ULEIAX
COXPAHEHHUSI CBOEro 3J0pPOBbS M OKpY)KAalOUIEH MPUPOAHOW Cpebl, OCO3HABATh
OMACHOCTh BO3JEHUCTBHUS HA JKHUBBIE OPraHU3Mbl OMNPEAEIEHHBIX OPraHMYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHATe Ha mpumepax crnocoObl
YMEHBIICHUs] W MPEJOTBPALIECHUS WX BPEAHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUsl 0Oy4YaroIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CHa0OBHASIIMX OOYYalOIIMXCSl: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaiinsa st 3amucu XMMHUYECKUX

dbopmy.
11 KJIACC

[IpeamerHble pe3ynabTaThl OCBOGHHS Kypca «OOmas M HeopraHuvecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOW  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJIM XUMHUU B TIO3HAHWM SIBICHUU
npupoabl, B  (GOPMUPOBAHWM MBINUICHUS U  KYJIbTYphl  JUYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTUISCKUX 3a7a4
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHMS] K CBOEMY 3J0pPOBbIO U IPUPOTHOMN
cpere;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHUX  3HAHUW, KOTOpass  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHUYECKUH DIIEMEHT, aToM, H30Tom, S-, P-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJICKYyJia, MOJb, MOJSPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIILHOCTh, CTEIICHb OKHUCIICHUS, XUMHUYECKasi CBA3b
(KoBaJICHTHAs1, HIOHHAs, METAJIJIMYECKasi, BOJOPOHAs ), KpUCTa/UIMYECKas pelieTka,
TANBl ~ XAMHYECKUX  PEAKUUM, PpPACTBOP, DJIECKTPOJUTHI, HEIIECKTPOIUTHI,
BJICKTPOJIMTHYECKAsT JAUCCOIMALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pEeakIuh, XHMHYECKOE pPaBHOBECHE); TECOPUM M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckui 3akod Jl. M. Mennaeneesa,
3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS SHEPTUU
MpU XMMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUU S3BIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHWS, JICKAIIME B OCHOBE IOHMMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (DAKTOJOTHYCCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH M 0€3011aCHOM HCIOJb30BAHUN BAXKHEHIIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIHHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, HMCIOJB30BaTh COOTBETCTBYIOLINE MOHATHS IIPHU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHU;



c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMUYECKYIO CHMBOJIUKY IS
cocTaBieHus (OpMysn BEIIECTB M  YpPaBHEHUM  XUMHUYECKHX  pPEaKIHil,
cuctematnueckyro HoMeHkiarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ra3, YIJIEKHUCIBbIM ras3, aMMHuak, raméHas
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAs COAA, MUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUI ONPEAENSITh BAJICHTHOCTh U CTENEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABAa, BUJ XUMUYECKOU
CBs3M (KOBaJeHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B COCIMHEHUAX, TUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAsI, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHHMUYECKHUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBaTb IIPUHAJIEKHOCTD
HEOpPraHMYeCKUX BEIECTB IO HMX COCTaBY K OMNpeNeN€HHOMY Kiaccy/Tpynie
COCIMHEHU (TPOCThIE BEIIECTBA — METAJJIbl M HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
W. MeHnaeneeBa U IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX 23yeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMsl
xumudeckux snementoB JI. . MenpaeneeBa, MCHONB3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE opouTaAINY, «QHEPTreTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU MU3MEHEHHUSI CBOWCTB XMMMUYECKHX DJIEMEHTOB U UX COCIUHEHUU
o nepuojiam U rpymmnam [lepuoguyueckoi CUCTeMbl XUMUYECKUX diieMeHToB /. .
Meneeena;

chOpMHPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX  BEIIECTB  Pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBS3UM MEXIY HEOPraHWYECKUMH
BEILIECTBAMU C IIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHHS KIacCU(PUIHUPOBATH XUMHYECKHE PEaKUuu IO
pa3IuYHBIM IPU3HAKaM (YUCIIYy M COCTaBy pPEArvpyroIIMX BELIECTB, TEIIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEIICHEH OKHCIICHHS JJIEMEHTOB, OOpPAaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMH COCTaBISATh YPABHEHHSI PEaKUUil pa3IMuHbIX
TUIIOB, MOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKLIM HOHHOTO 0OMEHA, YUUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUHU, TMOJTBEPKIAIOIINE
KAUYeCTBEHHBIM COCTAB pa3IUYHBIX HEOPraHMYECKUX BEIIECTB, pPaclO3HaBaTh
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;

chOpMUPOBAHHOCTh YMEHUH  pacKpbiBaTh CYIIHOCTh  OKHCJIMTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIMI MOCPEJICTBOM COCTABIIECHUS AJIEKTPOHHOIO OanaHca
ATUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3auYHbIX (AKTOPOB; XapaKTep CMEIICHUS] XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMHYECKHUE MPOIIECCHI,
JIeXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJYYEeHHs] CEpHON KHUCJIOTHI, aMMHUakKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTaBICHUM 00 OONIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUUECKUX TPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJAUTH BBIUUCICHHUS C MCIOJb30BAHUEM
MOHSTUS «MaccoBasi JIOJIsl BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMUYECKUX PEAKIUIX, MACChl BEIIECTBA U O00BEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WIM O00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, MPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIOIATH MpaBUjia MOJIb30BAHUS XUMUYECKON
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalleHUs: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHHUIO J1A0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M  BBIMOJMHATH XUMUYECKHM
AKCIIEPUMEHT (pa3jioKeHue MEePOKCHIa BOJIOpOAa B MPUCYTCTBUHM KaTalu3aTopa,
OTpPEJICTICHHE CpPEellbl PACTBOPOB BEHIECTB C TIOMOIIBIO YHHUBEPCAIBHOIO
UHANKATOpA, BIUSHHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKInH,
peaknuu HOHHOTO OOMEHA, KauyeCTBEHHbIE peakluud Ha cynbdar-, kapOoHAT- H
XJIOpDUJ-aHUOHBI, HA KAaTUOH aMMOHHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3aJa4 IO
temaM «Metamibel» u «HemeTamnb») B COOTBETCTBHM C TPAaBWIAMH TEXHUKH
0e30macHOCTH TIPH OOpAIllEeHUH C BEUIECTBAMH U JaOOPaTOPHBIM 00OPYIOBaHUEM,
MPEACTaBIATh PE3YNbTaThl XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIONIUX PEAKIM W (QOpMyIHpOBATH BBIBOJIBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHOpPMAINIO, TONYy4aeMyl0 W3 pPa3HbIX HCTOYHHKOB (CpPEeICcTBa MAacCOBOM
KOMMYHHUKalM, VIHTEpHET U Jpyrux); cOpMUPOBAHHOCTH YMEHHUH COOJI0IATh
MpaBuUjia SKOJIOTUYECKHU II€J1eCOO0pa3HOro TMOBEACHUSI B OBITY U TPYIOBOM
JEATENIbHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3I0POBbS U OKPYKAIOIlel MPUPOIHOM
Cpe/ibl, 0CO3HaBaTh OMACHOCTh BO3JICHCTBHUSI HA KUBbIE OPTaHU3MBbI ONPEACIEHHBIX
BEIIECTB, NMOHUMas cMbIca Tokaszatens [1JIK, moscHATh Ha mpumepax CrmocoObl



YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JCHCTBUS Ha OPTraHU3M
YeII0BEKa;

JUIsl OOYYArOIIKUXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 370POBBS: YMCHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHWUS BEIICCTB U
XUMHYECKUX SBICHHM;

JUIA CJETbIX H CIHa0OBUAAIIMX OOYYAIOUIMXCSA: YMEHHE HCIIONb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns nis 3anucu XMMUYECKUX
dbopmy.



IV. TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmmuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrtponbubie | IlpakTnuyeckue
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuyeckue OCHOBBI OPraHNYECKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUYECKUX COCTUHCHUN A. 3 1 0
M. bytnepoBa
Hroro mo paznery 3
Pa3nen 2. YrieBogopoabl
2.1 [IpenenbHbIC YTIEBOIOPOIBI — ATKAHBI 2 0 0
29 HenpenenbHbie yriieBo10pO/Ibl: aIKEeHBI, 6 0 1
' QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYEeCKHE yriIeBOI0POIbI 2 0 0
24 [Ipupo1HBIE HCTOYHUKH YTIIEBOJOPOIOB U 3 1 0
' UX mepepaboTKa
Uroro no pazneny 13
Pa3nen 3. Kucjopoacoaep:kaimue opraHu4ecKue coeguHeHus
3.1 Crnuptsl. ®eHon 3 0 0
Anbnerunsl. KapOoHOBBIE KHCTOTHI.
3.2 ACTILIRL BP 7 0 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 0 0




Hroro o pazaeny

13

Pasnen 4. A3orcoaep:kanye oprannyeckue coeJuHeHus

4.1 AmMuHBL. AMUHOKHCIIOTHI. benku 3
Wroro mo pazneny 3
Pa3nes 5. BoicokoMoJieKyJIsipHbIe COeIUHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoJsn4yecTBo yacos
HaumeHoBaHUe pa3iesioB U TeM
Ne o/m Kontponbubie | IlpakrTu
MPOrpamMMmbl Bcero
padoThI YecKue
padoThI
Pa3zges 1. TeopeTuyeckue 0CHOBbI XMMHMU
Ctpoenue atomoB. [leproaudeckuii 3aKoH
11 u [lepnonnyeckas cucteMa XUMHYECKHX 3 1 0
anemenToB J[. . Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpa3ue 4 0 0
BEIIECTB
1.3 XUMHUYECKUE PEaKIIUN 6 0 1
14
Hroro mo pazneny 13
Pa3nen 2. Heopranuyeckasi XumMusi
2.1 Mertasuis
2.2 Hewmeramibt
23 CBs13b HEOPraHUYECKHUX U OPTaHUYECKUX 9 0 0
BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :ku3Hb
3.1 XUMUS U )KU3Hb 4 1 0
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 3 3




V.  YYEBHO-METOIUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IHNPOLHECCANOBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 11 xknacc/ I'abpuensn O.C., Octpoymon U.I'., Cnagkos C.A., AkiimoHnepHoe o61iecTBo «M3aaTenbcTBO

«HpOCBeH_ICHI/Ie»
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