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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro o01mero oOpa3oBaHUA
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEIBLHOM MPOTpaMMBbl CpeHEro ooOIero oOpa3oBaHUs
(®OIT COO), mnpencraBieHHbIX B @DeAepaibHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuuu npenogaBanusi y4eoOHOTo
npeaMera «XuMus» B 00pa3oBaresibHbIX opranusanusix Poccuiickoit denepanuu,
peaM3yroNIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJOKEHHUM
«Ctparerun passutus Bocniuranus B Poccuiickont @eneparuu Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIpPEACIICHUIO
oOuieit crpaTteru 00y4yeHus, BOCIUTAHUS U Pa3BUTUSL OOyYAIOMIMXCA CPEeACTBAaMU
yueOHoro npeamera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIN
koHuentyanbHble noioxenuas GI'OC COO o B3anMO0OOYCIOBIEHHOCTU LIEJEH,
COJEpKaHUs, pe3yibTaToB OOydeHUs U TpeOOBaHMI K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, 0JIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHOM  OpraHMU3alluM, SIBISETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBepIIAIOIIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0Opa3oBaHHs. IJTH IEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIBTYpPbI
YeJI0OBEeKa, a TAK)KE HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U IpUpoaHO# cpene. Peanusyercs xumuueckoe oOpazoBaHue OOyYarOIIMXCS Ha
YpOBHE CpeIHEero 00111ero oopa3oBaHus CpeACTBAMH YUYEOHOTO MpeiMeTa « XUMUS»,
COJIEP’)KAaHUE M TOCTPOCHHE KOTOPOrO OIPEAENIEHbl B MPOrpaMME I0 XMMHUH C
y4€TOM crneuu@uKd HayKH XUMHUM, €€ 3HA4eHHs B IO3HAHMM MPUPOJIBI U B
MaTepHaIbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LEJIeH M MPUHLIUIIOB,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBl CpPEAHEro  OOILero
oOpasoBanus B Poccutickoit deneparmm.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT OCOOYIO POJb B
COBPEMEHHOW LMBUJIM3ALMM, B CO3JaHUU HOBOW 0a3bl MAaT€pUaIbHOU KYJbTYpBHI.
Ona BHOCHUT CBOH BKJIa/1 B (GOPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOT'O MBILIUICHHUS, B
CO3/l1aHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXAloIIeM MHUpPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BEIIECTBEHHOI'0 COCTaBa OKPY KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MIPUMEHCHHS.

TecHO B3aMMOJEUCTBYSl C APYTMMU €CTECTBEHHBIMU HAyKaMU, XMUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W JKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJIATENbHAS,, KAK HayKa BBICOKMX TEXHOJIOTMM HAanpaBlieHA Ha PEIICHUE
r100anbHbIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 3JOPOBbSI.

B coorBerctBUM C OOMIMMU MENSIMH U TMPUHIUIAMU CPETHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYCHUs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
OoOydJarommxcs, HEOOXOAUMYI0 WM IS BBIPAOOTKHM  MHUPOBO33PECHUYECCKUX
OpPUEHTUPOB, YCICIIHOTO BKIKYEHUS B JKU3Hb COLIMYyMa, MPOJOJKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBislolUMH ~ TIpeAMeTa  «XUMHS»  SBISIOTCA 0a30BbI€  KYpChl —
«Oprannueckas xumusi» U «OOm@ass U HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA
3HAHUM MO0 HEOPraHWYECKON XMMHUU (C BKIIOUEHHUEM 3HAHUM U3 00Ilel XUMUU) U
OpraHn4eckor xuMuu. @OpMUpPOBAHUE JAHHOM CHUCTEMBl 3HAHUU NPU WU3YyUYEHUHU
npeaMera oOecreyuBaeT BO3MOXXHOCTb PACCMOTPEHHUSI BCEr0 MHOro00pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K U3y4YeHHI0 Yy4eOHOro Marepuana H OO0yClIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPEACTIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKONW XHWMHHU BEIIECTBa
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
MpeACTaBICHUM O CTpOeHUH BelecTB. CBe/leHHs 00 U3y4aeMbIX B Kypce BEIIECTBaX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJAOPOJOB JIO CIOKHBIX OMOJOTMYECKUA aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4ecKkod  XWMHUHM  I[IOJIy4arOT  pPa3BUTHUE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABICHUS O XUMUYECKOMN CBS3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIHH.

[lonq HOBBIM YyIJIOM 3peHUs B TNpeaMeTe «XUMHS» 0a30BOro YpPOBHS
paccMaTpHWBAETCsl M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUS
TEOPETUYECKU Matepuad W (PaKTOJIOTHUYECKHUE CBEJEHUS O BEIIeCTBaX U
XUMHUYeckol peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMHUS» OOyYarolUMCSl TPEIOCTABISACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX UM METOAO0JOTMYECKHUX IMO3ULIHM,
ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUH STOro 3akoHa — OT
0000111at011IeH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

EnunHas cucreMa 3HaHMWA O BaXKHEHIIMX BELIECTBAX, MX COCTABE, CTPOCHUH,
CBOICTBaX W NMPUMEHEHHUH, a TAKXKE€ O XMMUYECKHX PEAKLUMIX, UX CYUHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAaHMS JONOJIHsETCA B Kypcax 10 u 11 kmaccoB asmemenTamu
COZIEp)KaHMsI, UMEIOUIUMH KyJbTYPOJIOTHYECKUNA M NPUKIATHOM Xapakrep. OTH
3HaHUSI CHOCOOCTBYIOT MOHMMAHHIO B3aHMMOCBSI3M XHMHUHU C JIPYTHMH HayKaMH,
PacKpBIBAIOT €€ pOJIb B IIO3HABATEIBHOM U MPAKTUYECKOM IESITEIBHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K IIPOLIECCY TBOPUYECTBA B 00JACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUI XUMUH, IOMOTAalOT BBIIYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHYECKHU OCMBICIIMBATh UH(POPMALIMIO U TPUMEHSTD €€ J1s IONIOJIHEHUS 3HaHUH,
pELICHUS MHTEIIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX CCIIEIOBATENBCKUX 3a1a4. B
LEJIOM COJEp)KaHUe Y4YeOHOro mnpeamera «XUMHUS» JAHHOIO YPOBHS U3Yy4YEHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAOIIMXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (GUIOCOPCKUX HICH, TaKWX KakK: MaTepualbHOE EIUHCTBO
HEOPraHUYECKOT0 U OPraHUYeCKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, II03HABAEMOCTb IPUPOAHBIX SABJICHHUM Iy TEM SKCIIEPUMEHTA
U pelIeHUs NPOTUBOPEUYMM MeEXAy HOBBIMH (akTaMd M TEOPETHUECKUMHU
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PELIEHUU 3KOJOTHMYECKUX Ipodiem, a
TakkKe MpolemM cOepeKeHUsI SFHEPTETUIECKUX PECYPCOB, CBIPhs, CO3aHMs HOBBIX
TEXHOJIOTUM U MaTEpPHAJIOB.

B rmmane pemeHus 3agad  BOCHHTAHUS, Pa3BUTUS M COLMAIU3ALMU
oOy4Jaromuxcsd OPHUHATbIE MPOrPaMMOM IO XUMHUHU MOJXOJbl K OIpPEAESICHUIO
COJACpKaHUS U TIOCTPOEHHUS TMpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJIbHBIX YUEOHBIX ACHCTBUM, UMEIOUINX 0a30BO€ 3HAYCHHE [Tl pa3IMYHbIX
BUJIOB JESATEIBHOCTU: pELIEHUs MpoOieM, IMOUCKa, aHaau3a U o0paboTKu
uH(poOpMalMu, HEOOXOAUMBIX HJisi NPUOOPETEHUsS] ONbITa MPAKTUYECKON U
UCCJIEI0BATEIbCKON JIEATEIbHOCTH, 3aHMMAIOUIE Ba)KHOE MECTO B TO3HAHUU
XUMUHU.

B npaktuke mnpenogaBaHHWs XMMHM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK ¥ HA YPOBHE CpeIHEr0 001Iero 00pa3oBaHus, IIPU ONpeISICHUN
COJIEP>KATEIIBHOM XapaKTEPUCTUKM LEJed HU3y4eHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypsl. C
METOJMYECKOW TOYKH 3PEHHUS TaKOM IOAXOX K OIPENCICHUIO LENeH U3y4YeHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMs TVIABHBIMHU LEJISAMH U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (QopMHUpOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KJIIOYeBble MOHATHUS, (pyHIaMEeHTaJbHbIe 3aKOHBl U TEOPUU XHUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTU JOCTYITHBIX
000011IeHNI T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELLECTB U XUMHUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl IPUOOPETEHUSI yMEHUI
OpUEHTHPOBATbCA B MHUPE BEUIECTB M XUMUYECKHUX SIBJICHHHA, MMEOLIUX
MECTO B MPUPOJIE, B IPAKTUUYECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACSATENBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
OOBSICHEHHEM XWMHUYECKOTO OKCIEpUMEHTa, COOJIOJICHUEM  MPaBUI
0e301acHOro OOpaIIeHUs C BEIECTBAMH.

Hapsigy ¢ aTum, conmepkatelibHasi XapaKTepUCTUKA 1IeJIed U 3a/lay U3y4eHUs
IpeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMHM IPUOPUTETAMHU B CUCTEME cpeAHero oodmero obOpa3zoBaHus. CerojaHs B
IPENOJaBAHUH XUMUHU B OOJIBIIEN CTENEHHU OTAAETCS NPEAIIOYTEHHE TPAKTUYECKON
KOMIIOHEHTE coJepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha  IOATOTOBKY
BBIITYCKHUKA O0IIe00pa30oBaTeIbHOM OpraHu3alliy, BIIAJICIONIETO HE Ha00pOM
3HaHWM, a (QYHKIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCO0aAMU M YMEHHSIMHU
aKTUBHOIO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHON KU3HU JIJISl PEIICHHUS
NPaKTUYECKUX 3a]1a4.

B cBsA31 ¢ 3TUM IIpU U3y4YEHUHU IpeIMeTa « XUMUS JOMUHUPYIOIIEE 3HAUCHHUE
PUOOPETAIOT TaKKe LETU U 3a7a4d, KaK:

ajantanus 00y4aroluxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(GbopMHpOBaHHE  HHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO T'PAMOTHBIX
pelIeHNl B KOHKPETHBIX KU3HEHHBIX CUTYalHsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHue y O0Oy4arolmuXcCsi KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETECHLIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UIS Pa3IMYHBIX BHJIOB
NEeATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHaau3a U 00pabOTKKU MH(POpPMALIHH,
HEOOXOMMBIX JJIs1 IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B TO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKU C IMO3UIMA HKOJIOTUYECKON
0€30MacHOCTH XapaKkTepa BIUSHUS BEUIECTB U XUMUUYECKHUX MPOIECCOB HA OPraHu3M
YeJI0BEKa U MPUPOJHYIO CPEy;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MMPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSIMH, UCITOJIH30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IMOMCKAa W aHalu3a y4eOHOH u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUH XMMHUYIECKOTO COJICP KaHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JTFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOywarommxcs YOeKIEHHOCTM B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHHS HEOOXOIUMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETCHHS OTbBITA
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWA IS TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYCCKUMU SIBIICHUSIMH.

B ydyebHoM maHe cpemHero oOmero oOpa3oBaHUS MpeaMET «XHUMUS
©a30BOT0 YpOBHS BXOAWT B COCTaB MPEeAMETHOUN 00sacTh «EcTecTBeHHO-HayUYHBIC
PEAMETHD».

OO1ee yrco 4acoB, OTBEAEHHBIX ISl U3YUCHHsI XUMUH, HA 0a30BOM YPOBHE
cpeaHero odiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezenmo), B 11 knacce — 34 gaca (1 gac B Hezenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHM4YECKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopuss CTPOCHUS OPraHUYECKHUX
coenuuenuii A. M. Bytneposa, e€ ocHOBHBIE OJI0KeHUA. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAVMHEHUN (CUCTeMaThuyecKas) M TpUBUAJIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB W HUX NPEBPAIICHUN:
O3HAKOMJICHHUE C 00pa3laMy OPraHUYECKUX BEUIECTB U MaTeprajiaMy Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OPTaHUYECKHX BEIIECTB, HAOMIO/IEHWE W OIUCaHUe
JEMOHCTPALIMOHHBIX OMNBITOB MO MNPEBPAIICHUIO OPraHUYECKUX BEUIECTB IpHU
HarpeBaHuM (IUI1aBJieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEeUIEHUsT W TOpPEHHs), HAXOXKACHUE B NPUPOJE, IOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUIN psl. DTUIEH U MPONUIECH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTCHHUPOBAHUS, THUJpATallUd, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuus nonumepusaiuu). [lonydeHre CHUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (UUYECKUE H
XUMHUYECKHE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApATAIUH,
TOpEHUsl ), MOJYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, @uzuueckue U  Xumuveckue  ceoucmea  (peakyuu
2an102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyYeHue U npumereHue. TOKCUUHOCTh apeHOB.



['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPUHAJICKAIIUMHU K Pa3InYHbIM
KJIACCaM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
NEPEroHKa, KPEKUHT (TePMUYECKUW, KaTaUTUYeCKuil), mnuponus. I[IpomayKTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yTOJb U NPOAYKTHI €r0 NepepadoTKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHHE ¢ 00pa3liaMu IIaCTMAcC, KayuyyKoB U pe3uHbl, Kojuiekuuu «HedTey
U «YTOIb», MOJEIUPOBAHUE MOJEKYJ YIIEBOAOPOJAOB M TajJOT€HONPOU3BOIAHBIX,
IPOBEICHHUE MPAKTHUYECKOW PAOOThI: OJyUYEHHE STUIIEHA U U3YUYEHHE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA WM MPOAYKTA PEAKLIHH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK MPOYKTOB PEAKLIUN).

Kucnopoaconepxamme opranudeckue coOeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOEHUE,
bu3nyeckne M XUMHYECKHE CBOWMCTBA (peaklMd C AaKTUBHBIMU MeETaJlJlaMH,
raJIOTeHOBOJIOPOAAMH, TOpPEHHUE), NpHUMEHEHUE. BonopoaHsle CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. ODTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTajlaMH, KauyeCTBEHHas peakuuss Ha MHOTOAaTOMHbIE CIUPTHI). JleiicTBuE Ha
opraHusM 4enoBeka. [[puMeHeHne rmunepuHa U STUIEHTIIMKOIIS.

deHoy: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue dpenona.

Anpnerunpl U kemouwvl. DOpMaNBIETHJ, ALETAIBIEIHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYECHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MPEAEIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAast
KHCIIOTBI: CTpOEHHE, (PU3NUECKHE U XMMHUUYECKHE CBOWCTBA (CBOMCTBA, oOLIME s
KJ1acca KHCIOT, peakius dTepuduKaimn), morydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsl KUCJOTHI KaK MPEJCTaBUTENM BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cloXxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccupUKalUs ~ yriaeBoAoB  (MOHO-, JHU- U
nosiucaxapuabl). ['oko3a — npocTelimmii MOHOCaxapHa: 0COOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3NYECKHUE U XMMUYECKUE CBOMCTBA (B3aMMO/ICMCTBUE C TUIPOKCUIOM
meau(ll), okucienne aMMuadHbIM pacTBOpoM okcuga cepedpa(l), BocctanoBienue,
Opo’KeHHE TITI0KO03bI), HAX0XKJICHHUE B MPUPOJIE, TPUMEHEHUE, OMOIOTHYECKast POJIb.
dortocunTe3. PpyKTO3a KaK NU30MEP TIIFOKO3bI.

Kpaxman u nemntono3a Kak npupojHbie nonuMmepbl. CTpoeHue Kpaxmaia u
HEeUt0NI03bl.  PU3MYECKME W XHMHYECKHME CBOMCTBAa Kpaxmayia (TUIpOJIu3,
KAueCTBEHHAsI PEAKIIUS C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEHIECTB M HX MpPEeBpalllCHUN:
MpoBe/ieHNe, HAONIOJCHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcupoM Memau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKucIeHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3ammopeicTBHe Kpaxmalia € HOJOM),
IIPOBEICHNUE MPAKTUUECKOW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3amaun.

BblunciieHHsT 1O YpaBHEHHMIO XWMHYECKOW peakuuu (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcoaeprkane opraHu4ecKue COeIMHEHMSL.

AMMHOKHCIIOTHI Kak aM(OoTepHbIe OpraHnyeckue coeguHeHust. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpuMepe riauiuHa). buonoruyeckoe
3HAYeHUE aMUHOKUCHOT. [lenTumsl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpPUYHAsA M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAallHsl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
HaAOJIIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpHU
HarpeBaHUM, IIBETHBIE PEAKIIMK OEIIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHbBIE MOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSST MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALMS U TTOJIMKOHIECHCALIHSL.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB M WX MpPEBPAIICHUM:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanys MeXIpeIMETHBIX CBSA3EH MPU U3YUYECHUH OPraHMYECKON XWMHH B
10 kmacce OCYIIECTBISETCA YEpe3 HCIOJIb30BAaHME KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaws, MmepuoJuIHOCTh, HAOIIOACHHE,
U3MEepeHHe, SKCIIEPUMEHT, MOJISITUPOBAHHE.

®duszuka: wmatepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKya,
HSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PM3NIECCKUE BETUIHHBI U €AUHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
doTocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIC BelIiecTBa (OCNKH, YTIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
PECYpCBHIL.

TexHoNOTHS: THINEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO MHUTAHUSI,
MOIOIIINE CPEJICTBA, IEKAPCTBEHHBIE 1 KOCMETHYECKHE MpernapaThl, MaTepUabl U3
WCKYCCTBEHHBIX I CHHTETHUECKHIX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHHU

XUMHUYECKUI 3eMeHT. AToMm. SIpo aroma, H30TOMNbBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeesieHus] 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. IJIEKTPOHHASI KOH(DUTYypaIHs aTOMOB.

[lepnognueckuii 3aKoH u llepnonnueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3pb nepuoauyeckoro 3akoHa u llepumoandeckoil cuctembl
xuMmuuecknx anemeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXHBIX BEHIECTB MO TPyIIaM MU MEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenune BemecTBa. XUMHUYECKAass CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJICHTHAsl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHHsA KOBAJIEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BajneHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSApPHOTO HM  HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbl KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAJUNIMYECKON PELIETKHU.



[TonsiTue o nucnepcHbIXx cucTeMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1051 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHMYECKasl CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaCcCaM.

Xumuyeckass — peakinus.  Knaccudukanuss  XMMHUYECKHUX — peakiuidl B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iu4HbIX (pakTopoB. OOpaTUMBbIe
peakuuu. XuMHYecKoe paBHOBecHe. DakTOpbl, BIMUSIOIIME HA COCTOSHHUE
XuMudeckoro pasHosecus. Ilpunnun Jle Ilarense.

DnekTponuTuueckas auccounanys. CunbHbIe U ciadbie a1eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MPEBPALLCHUMN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucremMa xuMudeckux snemeHTon [I. .
MenpeneeBay, U3ydyeHHE MOJENIEH KPUCTALIUYECKUX PEMIETOK, HAOIIOJCHUE U
OTNKMCAaHKE JEMOHCTPALIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCHIA
BOJIOPOJA B IPUCYTCTBUM KATAIM3ATOPA, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIBI0 YHUBEPCAIbHOT'O MHIUKATOPA, PEAKIIMi HOHHOTO 0OMEHa), MPOBEJCHUE
MpaKTUYECKON paboThl « BiusiHue pa3nuuHbix (PAaKTOPOB HA CKOPOCTh XUMUYECKOM
pEeaKIum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAas JOJIS
BEILIECTBAY.

Heoprannuyeckass xumms

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xuMuueckux sneMeHToB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA MpuMepe
KHCJIOpO/a, cephl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docchopa, yrmepoga U KpeMHHS) U HMX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTMHEHU ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.

Merannsl. [lomoxenne meramioB B [leprnoanyueckon cucTeMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJEKTPOHHBIX 000JIOYEK
aToMoB MeTtasuioB. O6mue (usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAILIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSIKEHUN METAJIIOB.



XUMUYECKHE CBOMCTBA Ba)KHEUIMX META/UIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, aJlOMAHMM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue crmocoObl MmomyyeHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHUSl BEIIECTB M UX MPEBPALCHUM:
M3YUYCHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00Opa3l0B HEMETAJUIOB, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/a4, HaOJIOJICHUE W OIUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJAECHCTBHE THUJPOKCHUJIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YEeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuétpel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHS U KU3Hb

Ponp xuMum B 00€CrieYEeHUU 3KOJIOTUYECKOU, IHEPTreTUYECKON M MHUILEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIHHBL [lOHSATHE O HAYYHBIX METOJaX IMMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIIEHHOTO
IIOJIy4YE€HUs] BaKHEUIIUX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUANIOB: BAXHEUIIME CTPOUTEIbHBIC
MaTrepuanabl, KOHCTPYKLIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, IpaBuiIa 0€30MMaCHOTO UCIIOIH30BAHUS MIPENapaToB OBITOBON XUMUU B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3HU.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpuU  HU3yyeHUHM oOmed o
HEOPraHW4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIIETCA Ye€pe3 UCIOIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusuKa: MaTepus, SHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJIHNOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBa, (PU3MYECKHE BEJIMYMHBI U €IMHULIBI UX
M3MEpPEHUS, CKOPOCTh.



buonorusi: kineTka, oOpraHu3M, SKocUcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE MOPO/IbI, NOJE3HbIE UCKOMAEMblE, TOILJIUBO,
pecypcehl.

TexHonorus: XUMHUYECKasi MPOMBIIIEHHOCTb, METaJUTyprusi, IPOU3BOJCTBO
CTPOUTENBHBIX MAaTE€pPHANIOB, CEIbCKOXO3SIMCTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBIIUICHHOCTh,  (papMaleBTUYECKash  MPOMBINIJICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX IMPernapaToB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMSBI 110 XUMHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0yYarOlMMHCS
nporpaMMm  cpeiaHero oOmiero 00pa3oBaHMs  (JJUYHOCTHBIM, METANpPEJAMETHBIM U
npeaMeTHpIM).  HaydHo-meTomuueckod OCHOBOM  JJisi  pa3pabOTKH  TUIAHUPYEMBIX
pE3yIbTATOB OCBOCHHSI NPOrPAMM CPEIHETO OOIIEro 00pa30BaHUs SABISETCS CHUCTEMHO-
NEeATEeNIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUU C CUCTEMHO-AEATENBHOCTHBIM MOAXOJ0M B CTPYKTYpE JUYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeaMeTa «XHUMHsS» Ha ypPOBHE CpPEAHEro oO0IIero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOIINE COCTABIIAIOIINE:

0CO3HaHHE OOYYAIOIMMUMHUCS POCCUHUCKON TPaKIaHCKON WICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHIO;

1[€JICHANPABIICHHOE Pa3BUTUE BHYTPEHHUX YOCKIECHUM TUMYHOCTH Ha OCHOBE KITIOUEBBIX
LEHHOCTEW U UCTOPUUYECKUX TPaauLIni 0a30BON HAYKH XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH JIEATEILHOCTH
LHEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IMPUCYIIMMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3oBaHus;

HaJU4Yue MPABOCO3HAHUS DKOJOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTH >KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MNpeameTa «XUMHUsSD» IJOCTUTAIOTCS B €IUHCTBE
y4eOHONM W BOCIUTATEIHHOM MAESATENIBHOCTH B COOTBETCTBUM C TI'yMaHUCTHYECKUMHU,
COITMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHM W HJI€aJIaMH POCCUHCKOTO
IPaXKIaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE HOPMAaMHU M MpaBUJIaMU IOBEICHMUS,
CIIOCOOCTBYIOIIMMM  MPOIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTUSI UM  HPABCTBEHHOIO
CTaHOBJICHHSI INYHOCTH 00yYarOIIHNXCS.

JInyHOCTHBIE pe3yJIbTaThI OCBOEHUS npeaMera «Xumus» OTPAXKAIOT
c(hOpPMUPOBAHHOCTH OMBITA TTO3HABATEILHON U MIPAKTUUECKOMN JEATEIbHOCTH 00YyUaroIInXCsl
M0 pea3alliy MPUHSITHIX B OOIIECTBE LICHHOCTEMN, B TOM YUCJIE B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHMS

OCO3HaHMS 00YYAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 003aHHOCTEH, YBAKCHHUS
K 3aKOHY U MPABOIMOPSAIKY;

MpEACTaBICHUS] O COIMAIBHBIX HOPMaxX W IpaBUJiaX MEXIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATEIBHOCTA MPH CO3JIaHUH YYEOHBIX
IPOEKTOB, PEIICHUH Y4YEeOHBIX M TIO3HABATENbHBIX 3aJ/lay, BBIMIOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTryMEHTHI
JPYTUX MPU aHATH3E PA3THUYHBIX BUJIOB YICOHOU JESTEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOUIEHUS K MUCTOPUYECKOMY W HAyYHOMY HACIIEIUIO0 OT€UYECTBEHHOMN
XUMUU;



YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHHUS
XUMUH, OCO3HAHUS TOTO, YTO IOCTHXKCHUS HAYKH €CTh PE3yIbTaT JUTUTESIIbHBIX HAOI0ICHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca W TO3HaBATEIbHBIX MOTHMBOB B TMOJYYCHUU M TOCIEAYIONIEM aHaJlu3e
uH(OpMaIIMK O EPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEYECTBEHHOU XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEACHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYyallMd, CBSA3aHHbIE C XUMHYECKUMU SIBICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPaJbHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH,;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHUE W IMOCTYIKH CBOMX TOBAapUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUI ITUX OCTYNKOB;

4) dpopmMupoBaHHs KYJbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEH 3JI0POBOTO M 0O€30macHOoro oopasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DM3UYECKOMY U MICUXUYECKOMY 37I0POBbIO;

coOmroIeHrs TpaBuil 0€30MacHOTO OOpaIeHHs ¢ BEIIeCTBAMH B OBITY, TIOBCETHEBHOM
KU3HU U B TPYJAOBOU JI€ATEIIBHOCTH;

NOHUMAaHUSl LIEHHOCTH MpaBWJ HWHAMBUIYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUSI B CUTYyAIUSIX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMUSI MOCIE/ICTBUN U HEMPUATUS BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aJIKOTOJIs,
HAapKOTUKOB, KYpPEHUS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON JesTEeIbHOCTH,
00I11I€CTBEHHO TOJIE3HON, TBOPUYECKON U JPYTUX BUJIAX JACATEIbHOCTH;

YCTAHOBKM Ha AaKTHMBHOE YYacTHE B PEIICHUM MPAKTHYECKUX 3a7ad COIMaIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpEca K MPAKTUIECKOMY M3YUYEHHUIO Mpodecchii pa3iniyHoro pojaa, B TOM YHCIe Ha
OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMUHU;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU JIE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJIbHOW TPACKTOPHH OOpa30OBaHUS,
Oynymeii mpodeccun ¥ pealu3alid COOCTBEHHBIX J>KM3HEHHBIX IIJIAHOB C YYETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, MHTEPECOB U MOTPeOHOCTEN 00IIECTBA;

6) 3K0I0rM4ecKOro BOCIIUTAHUSI:

AKOJIOTMYECKU  1eeCO00pa3HOro  OTHOILIEGHHS K  TOPUPOJe, KaK HCTOUYHHKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

NOHUMAaHUSl  [O0AJNbHOTO  XapakTepa  OSKOJOTUYECKUX  MpoOJieM,  BIUSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOM CpEbL;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BaHUSI JOCTHXKEHUNW XUMHUU JJis PElIeHUs
BOITPOCOB PAIIMOHATBLHOTO MIPUPOIOIOIB30BAHUS;

AKTUBHOT'O HEMPUATHUS ACHUCTBUM, TPUHOCSIIIMX BPEJl OKPYKAIOIIEH MPUPOIHON cpelie,
YMEHHUS MPOTHO3UPOBATh HEeOJIaronpusTHHIE AKOJIOTHYECKHUE MOCJEACTBUS
NpEeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILIATH HX;

HaJUYUsl PA3BUTOTIO SKOJIOTMYECKOTO MBIIUICHHS, YKOJOTUUECKON KYJIbTYpPhI, OIbITa
NEATEIbHOCTU JKOJIOTUYECKOW HANpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
M03HABATEIFHON, KOMMYHUKATUBHOW W COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH W YMEHHS
AKTUBHO MPOTUBOCTOSTH UCOIOTUH XeMOpoOUH;



7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTHUKY;

MOHUMAaHMS CHEeNU(PUKN XUMHUU KaK HayKH, OCO3HaHHUS €€ poju B (popMHpOBaHUU
pallMOHAILHOTO HAY4YHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOIO MpPEJCTaBICHUS 00
OKpPYXKAaIIEM MHUPE Kak O €IMHCTBE NPUPOABI M YEIIOBEKA, B IMO3HAHUU NPUPOIAHBIX
3aKOHOMEPHOCTEH U pelieHUuu IPOOJIEM COXPAHEHHS IIPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COOO0M 3HAYMMOCTH XMMHUHU JJII COBPEMEHHOM IUBUIIM3AIMK: B €€
I'YMaHUCTHUYECKOW HANPaBIEHHOCTH U BaXXHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTEpUAIbHON
KyJbTYpbl, PEIICHUH TJI00aJbHBIX MPOOJEM YCTOWYMBOIO pPa3BUTHS YEJIOBEYECTBA —
CBIPHCBOM, DHEPreTUUYCCKOM, MHINCBOH M DKOJIOTHYECKOW OCE30MacCHOCTH, B Pa3BUTHH
MEUIMHBI, 00ECIIEYEeHUH YCIOBUN YCIIEUTHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHON KU3HU
Ka)kJI0TO WiIeHa OOIECTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: MOHUMAHHUS CYIIHOCTM METOJO0B ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIIOIL30BaTh MOJyYaeMble 3HAHUS
JUTsT aHaMW3a U OOBSICHEHUS SIBICHUN OKPYKAIOIMIETO MHUPA M MPOUCXOMSIHUX B HEM
WU3MEHEHHM, YMEHHs JesaTb 0O0OCHOBaHHBIC 3aKJIOUEHUS Ha OCHOBE HAy4YHBIX (PAKTOB H
VMEIOLINXCS JAHHBIX C LIEJIbIO MOJIyYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XWMHYECKUE 3HAHUSA JJIsl PEIICHUs
poOJieM B pEeAJIbHBIX KU3HEHHBIX CUTYAIIUSX;

VMHTEpPECA K MO3HAHUIO U UCCIIEI0BATEIIbCKON IESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUM [0 XHMHUU B COOTBETCTBUM C >KMU3HCHHBIMU
OTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSAM TpyJa B pa3IMuHblXx cdepax mnpodeccuoHanbHOM
NEATENbHOCTH.

METAIIPEJMETHBIE PE3YJIbBTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOCHHSI Y4E€OHOro mpeamera «XUMUs» Ha YPOBHE
cpeaHero oo1ero 0opa3oBaHUs BKIFOYAIOT:

3HaYuMBbIe Ul (POPMHUPOBAHUS MUPOBO33PEHUSI O0YUaAIOLIUXCSI MEKIUCIMILIMHAPHBIE
(MeXIpeIMeTHbIE) OOIICHAYYHbIE MOHATHUS, OTPAKAIOLIUE 1IEIOCTHOCTh HAYYHON KapTHHbI
MHUpa U crenupuKy METOI0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, DHEPrusd, SIBJICHUE, MpPOLECC, CUCTeMa, Hay4HbId (PaKT, MPUHLMII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHUs, UCCIIEI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U
Apyrue);

yHUBEpcaJbHble  y4eOHble  JeicTBHs  (TO3HABATENbHbBIE, KOMMYHUKATHBHBIE,
peryisTuBHbIE), obOecrneunBarouue GopMHpOBaHUWE (YHKIIMOHATBHON T'PaMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIMH 00YYaroIInXCs;

CHOCOOHOCTh ~ OOYYarOUIMXCA HCIOJB30BaTh OCBOEHHBIE MEXAMCLUUILIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE y4yeOHbIE AECWCTBHSA B MO3HABATEIbHON U
COLMAJIbHOM TPAKTUKE.

MeranpeaMeTHbIE pPe3ybTaThl OTPAXKAIOT OBJAJCHHE YHHBEPCAIBHBIMU y4eOHBIMU
N03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICUCTBUSIMU.

OgyaieHNe YHMBEPCATbHBIMH Y4eOHBIMHU IIO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUSA:



CaMOCTOSITENIbHO (HOPMYJIMPOBaTh U aKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpPENENATh LENH JIEITEIIbHOCTH, 3aJ1aBasi MapaMeTpbl U KPUTEPUHM UX JTOCTHXKCHMS,
COOTHOCHUTH Pe3yJIbTaThl IEATEIbHOCTH C MOCTABIEHHBIMU LEISIMU;

UCII0JIb30BaTh MPU OCBOCHHMM 3HAHUI NMPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIICISTh
XapaKTEpHbIE TNPHU3HAKH IMOHATUM M YCTAaHABIMBATh WX B3aHMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOILIME TOHATHUS 1J11 OOBSICHEHUS OTIENIbHBIX (DaKTOB U SIBJICHUIA;

BbIOMpaThb OCHOBAHMS W KPUTEPUU I KIacCU(PHUKALMU BEIIECTB M XUMHUYECKUX
peakuuii;

yCTaHaBJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY N3YYaEMbIMU SIBJICHUSMU;

CTPOUTBH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, IEIyKTHUBHBIC, IO AHAJIOIHUM),
BBIABIAATE  3aKOHOMEPHOCTH M INPOTHBOPEYMS B  PAcCMaTpPUBAEMBIX  SIBICHUSX,
(opMyJIMPOBATH BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTH B TPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKHE (3HAKOBHIE)
MOJIeNIM, TPeoOpa30OBBIBATh MOJIEIbHBIE MPEICTABICHUS — XUMHUYECKHH 3HAaK (CHMBOI)
AJIEMEHTa, XMMHYecKas (QopMmyJia, ypaBHEHHE XUMHYECKOW pEeakluu — MpH pPElICHUH
y4eOHBIX MO3HABATEJIbHBIX M MPAKTHUYECKUX 3a]ad, NMPUMEHSATh Ha3BaHHbIE MOJIEJIbHbBIC
IIPEICTABICHNS Ul BBISBICHHUS XapaKTEPHBIX IPU3HAKOB M3y4aeMbIX BEIIECTB MU
XAMUYECKUX PEAKLIHM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKHE 1eHCTBUA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

(GopMynupoBaTh L€IM M 3aJa4d HUCCIIEJOBAHMsSI, HCIOJIb30BaTh IIOCTABJIEHHBIE U
CaMOCTOATENBHO C(HOPMYJIUPOBAHHBIE BOINPOCHl B KAaYECTBE HHCTPYMEHTA IO3HAHUS U
OCHOBBI JI1 (DOPMUPOBAHMS THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMbBIX
CYXKJICHU;

BJIAJ€Th HaBBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IMPOBENCHHS YUECHUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HAOMOJaTh 3a XOJAOM  IIpoliecca,
CaMOCTOSITEJIbHO IIPOrHO3UPOBATh €r0 Pe3yJbTaT, (opMyIupoBaTb 00OOLIEHUS U BBIBOJbI
OTHOCUTEJIBHO JIOCTOBEPHOCTU PE3YIbTATOB MCCIEIOBAHUSA, COCTaBJISATH OOOCHOBAaHHBIN
OTYET O MPOJIETAaHHOM padoTe;

IpUOOPETaTh OMBIT YYCHUYECKOW MCCIEOBATEIIbCKON M MPOEKTHOM NEeATeThHOCTH,
IPOSIBISATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbBHOMY IOUCKY METOJIOB PEILCHUs
NPAKTUYECKUX 3a]]a4, IPUMEHEHHUIO PA3JINYHBIX METO/I0B IMO3HAHMS.

3) padora ¢ nnpopmanueii:

OPUEHTHPOBATHCS B Pa3IUYHBIX HCTOYHHKAX HHPopManuu (HAyYHO-MOMYJIspHAS
AUTEpaTypa XUMHUYECKOIO COJEp)KaHUs, CIpaBOYHbIE IocoOus, pecypcbl HHTepHeTa),
aHaJIM3UPOBaTh MH(GOPMALIMIO PA3IUYHBIX BUIOB U (OPM NpPEICTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCT;

(GopMyIMpOBaTh 3aMpPOCHl U MPUMEHATHh PA3IMYHBIE METOJABI MPU MOUCKE U 0TOOpE
uHpOopMaIuu, HEOOX0IUMOI1 JIJIs1 BBITIOJIHEHHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA,

IpUOOpeTaTh OMBIT UCHIOIB30BaHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOIOT U
Y PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BbIOMpATh ONTUMaNbHYIO (OpMY TMPEACTABICHUS HHPOPMALUU
(cxeMmbl, rpaMKH, TUarpaMMbl, TaOJIULIBI, PUCYHKH U JPYTHE);



UCIIOJIb30BaTh HAyYHBIA SI3bIK B KaueCTBE CPEJCTBA MpPU pabdoTe C XUMHYECKOU
uHboOpMaIel: TPUMEHSITh MEXNpPEeIMETHbIE ((PU3NYECKHe W MaTeMaTUYeCKHE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh M MPEe0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHHUKATUBHBIMU AeHCTBUAMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI B XOJI€ JUAIOTa U/WUIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (POPMYIHPOBATH CBOM MPEAJIOKEHHS OTHOCUTEIHHO BBIOJTHEHUS
NPeIOKEHHON 3a1a49H;

BBICTYTIATh C TIPE3CHTAITUEH pe3yJIbTaTOB IIO3HABATEIIHHOU ACATEIIHHOCTH, TIOTYYCHHBIX
CaMOCTOSATENILHO WJIHM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJIHCHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTHUYECKOW padOThl MO HCCIECIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanm3anuu yaeOHOro MpoeKkTa U GOopMyIUPOBATh BHIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX
UCCJIeIOBAHUMN MTyTEM COTJIACOBAHUS TTO3UIUMHI B X0/1e 00CY X ICHHUS 1 OOMEHAa MHEHUSIMH.

OBj1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIFHO TIAHUPOBATH M OCYIIECTBIIATH CBOIO MTO3HABATENIBHYIO JCSITENbHOCTD,
ompenensis e€ 1eNn U 3a1a91, KOHTPOJIUPOBATh U TI0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
IpeajiaraeMblii aITOPUTM JIEHCTBUI MPU BHIMOJIHEHUHU YUEOHBIX M MCCIIEI0BATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3 PEKTUBHBIN CTIOCOO MX PEIICHUS C yUETOM TOTYUYSHUS HOBBIX 3HAHUN
0 BEIIECTBaX U XMMHUYECKUX PEaKIIUIX;

OCYHIECTBIISAITh CAMOKOHTPOJIb CBOCH JESITENPHOCTH HAa OCHOBE CaMOaHaln3a W
CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pE3yNbTATHI OCBOEHUS Kypca «OpraHndeckast XUMHsD OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUNA O XUMHUYECKOW COCTaBIIAIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpA, POJIM XMMHUU B MO3HAHUHU SIBIICHUN MPUPOABI, B (HOPMUPOBAHUU
MBILIJIEHUSI U KYJBTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW IPAMOTHOCTH, HEOOXOIUMOM ISt
pellleHus] MPaKTUYECKUX 3a/lady U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CPELE;

BJIAJICHUE CHUCTEMON XMMHUYECKHX 3HAHUM, KOTOpAs BKJIKOYAET: OCHOBOIOJATAIOIINE
MNOHATUS (XMMUYECKHM DJIEMEHT, aToM, JJIEKTPOHHas 000JoYKa aroMa, MOJIeKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, XHMHUYECKasi CBsI3b, CTPYKTypHas ¢dopmyia
(pa3BEépHyTas U COKpami€HHas), MOJb, MOJISIpHAsl Macca, MOJISIPHBIM OO0BEM, yTIepOIaHBIN
CKeJeT, (PyHKIMOHAIbHAs TPYIa, pajuKall, U30MEpHsi, U30MEphbl, TOMOJOTHUYECKUI psi],
TOMOJIOTH, YTIEBOJOPObI, KUCIOPO U a30TCOAEPKAIINE COEAUHEHUS, MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHbIE COEIMHEHHMS); TEOPUM W 3aKOHBI (Teopus
CTpPOCHUSI OpraHnveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUsI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3bIK XMMHUU; MUPOBO33PEHUECKUE 3HAHMS, JIEKAIUE B
OCHOBE MOHUMAHUSI MPUYUHHOCTH U CUCTEMHOCTH XMUMUYECKHX SIBIICHUMN, (DAKTOIOTHUECKIE
CBEJICHUSI O CBOMCTBaxX, COCTaBe, MOJy4YEeHUH M O€30MaCHOM HCIOIb30BAHUU BAKHEUILIHX
OpraHUYECKUX BEIIECTB B ObITY M MPAKTHUECKOW JEATEIbHOCTH YEIOBEKA;

c()OPMUPOBAHHOCTh ~ YMEHUM  BBIABIATH  XapaKTEpPHbIE MPU3HAKU  TOHSTHH,
yCTaHaBJIMBATh UX B3aHMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU ONUCAHUU
COCTaBa, CTPOECHUSI ¥ NIPEBPALLECHUNA OPraHUYECKUX COCIMHEHNM;



c(OpMUPOBAHHOCTh YMEHUH UCIIOJIb30BATh XMMUUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpauméHHON) (OpMysT OpraHUYecKUX
BELIECTB M YPAaBHEHUM XUMHUYECKHUX PEAKLIMH, M3roTaBIMBaTh MOJCIA MOJIEKYJ
OpraHUYeCKUX BEIIECTB JUIS WLIIOCTPALMM UX XUMHUYECKOIO U MPOCTPAHCTBEHHOTO
CTPOEHUS;

cOpPMUPOBAHHOCTh ~ YMEHHHM  yCTaHaBIUBaTh  MNPUHAAJICKHOCTh  H3YUYCHHBIX
OpPraHUYECKUX BEIECTB MO HMX COCTaBy M CTPOEHHUIO K ONpPEIEIEHHOMY KIaccCy/Trpyriie
coelMHEeHU  (YyTIeBOAOPOMAbI,  KHUCIOPOA W a30TCoJAepXkallhe  COeAMHEHUS,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHMsI), JaBaTb WM Ha3BaHUSA [0 CHUCTEMaTHYECKOM
Homenkiatype (IUPAC), a Ttaxke NpHUBOIUTH TpHUBHAIbHBIE HA3BaHUA OTICIbHBIX
OpPraHUYECKUX BELECTB (ITHJIEH, MPONUIIEH, alleTUIICH, 3TUJICHIJINKOIIb, TIIUIEpUH, (peHoI,
dbopmanbaerua, areTalbleru, MypaBbUHAs KHUCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TII0K03a, (PPYKTO3a, Kpaxmall, LeJUTH0JI03a, TIULHIH);

c(hOPMHUPOBAHHOCTh YMEHUSI ONPENENSATh BHUJIbI XMMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHHUSIX (OIMHAPHBIE U KPATHbIE);

c(OPMUPOBAHHOCTh YMEHHS IPUMEHSTh MOJIOKEHUS TEOPHUH CTPOSHUSI OPraHUYEeCKIX
BemiecTB A. M. BytnepoBa 17151 00bsicCHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MACChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BATh COCTaB, CTPOEHHUE, (U3HUECKHE HU
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIIACCOB OPraHUYECKHX
BEIIECTB (METaH, 3TaH, dTUJICH, NMPOIMICH, alleTHIIeH, OyTtaaueH-1,3, metunOyraauen-1,3,
0€H30J1, METaHOJI, 3TAHOJI, STUICHTIUKOJIb, TTTUIEPUH, PEHOJI, alleTalIbICTUI, MypaBbUHAS U
YKCyCHasi KHUCIOTBI, TJIIOKO3a, Kpaxmall, UeJUI0JI03a, aMUHOYKCYCHas KHUCIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXAY HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUI C UCIOJIB30BAHUEM CTPYKTYPHBIX (OpMYII;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKH YTJIEBOJOPOJHOTO CHIPbHS
(HeTh, TPUPOAHBINA Ta3, Yroib), CIOCOOBI UX MEPEPabOTKU U MPAKTHUECKOE MPUMEHEHHE
IPOJIYKTOB NEPEPabOTKY;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCICHHS MO XUMHUYECKUM YPaBHEHUIM
(Macchl, 00bEMa, KOJMYECTBA UCXOJAHOTO BEIIECTBA WIIM MPOAYKTA PEAKIMH MO W3BECTHBIM
macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEaKIUN);

c(hOPMUPOBAHHOCTh YMEHUN BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX METOJIaX
HAy4YHOT'O TO3HAHMS, MCIOJb3YEMBbIX B XUMHUHU IPU H3YUYEHUHU BEIIECTB M XUMHUYECKUX
ABICHUM (HAOJIIOJICHHE, W3MEpPEHUEe, >SKCIEPUMEHT, MOJACIUPOBAHUE), HCIIOIb30BAThH
CUCTEMHbIE XMMHYECKHE 3HAHUA [UIl NPHUHATHS PEIICHHH B KOHKPETHBIX XU3HEHHBIX
CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHMM COOJIOATh MPaBUJIa MOIH30BAHUS XUMHYECKOU TTOCY 0
U JabopaTopHbIM O0OOpYyJOBaHMEM, a TaKKe MpaBUiia OOpallleHUs C BEUIECTBAMU B
COOTBETCTBUM C MHCTPYKUHUSIMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJHATH XMMHUYECKUN HKCIEPUMEHT
(mpeBpamieHusl OPraHNYECKUX BEIIECTB P HATPEBAHUU, MOJIYYEHUE ITWICHA U U3y4YCHHE
€ro CBOMCTB, KaUE€CTBEHHbIE PEAKIUU OPraHUYECKUX BEIECTB, JAeHATypalus OElIKOB MpH
HarpeBaHWM, LIBETHbIE pEaKIMU OEJIKOB) B COOTBETCTBHUM C TPABWIAMH TEXHUKHU
0e30MacHOCTH MpH OOpalllEHWH C BeEllecTBaMU M Ja0OpaTOpHBIM 00OpPYAOBAHHEM,
OPEICTaBIATh PE3YyJbTaThl XUMHUYECKOTO OHKCIEPUMEHTa B (opMe 3alucH ypaBHEHUH
COOTBETCTBYIOIIMX PEeaKuii U (hOPMYITUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YIHTATOB;



c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATH XUMUYECKYIO0 HH(POPMAIIUIO,
MOJIy9aeMyl0 W3 Pa3HbIX HCTOYHHKOB (CpeicTBa maccoBoil mHbopmaruu, WHTEpHET H
APYTHX);

c(hOpMUPOBAHHOCTh YMEHHUM COOJIIOJATh MpaBUja SKOJOTHYECKU IeJIeco00pa3HOro
NOBEJICHUSI B OBITY U TPYJOBOM JEATEILHOCTH B IIEJISIX COXPAHEHMSI CBOETO 3JI0POBbS U
OKpYXammel NOPUPOJHON Cpeapl, OCO3HABAaThb OIACHOCTh BO3JCWCTBHUS HA KUBbBIC
OpraHU3Mbl ONPEEIEHHBIX OPraHUYECKHUX BEIIECTB, MOHUMAas cMbIca mnokazarens [1/IK,
MOSICHATh Ha TMpPUMEpaxX CIOCOObl YMEHBIICHUS U TPEJAOTBPAIICHUS HMX BPEIHOTO
BO3/ICHCTBUA HAa OPraHU3M YEJIOBEKA;

TUTsI OOYYArOIINXCS C OTPAHMYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBBS: YMEHUE MPUMCHSITh
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CHETNBIX W CIA0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh peiabedHo-
TOYEUYHYIO cucTteMy obo3HaueHut JI. bpaiins s 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenMeTtnble pe3ysbTaThl OCBOEHUsSI Kypca «OOIiass ¥ HeopraHuyecKas XUMUSH
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOM COCTABIISIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa, POJM XMMHUH B MO3HAHUU SIBICHUN TPUPOABI, B POPMUPOBAHUU
MBIIUICHUSI U KYJIBTYPhI JIMYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTU, HEOOXOAUMOM ISt
pelieHnsl MPaKTUUYEeCKUX 3a7a4 U SKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpPasl BKIIOYAET: OCHOBOIIOJATarolIue
HOHATHUS (XMMHUYCCKUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JCKTPOHHBIC OPOUTAIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISPHBIA 00BEM, BaJIEHTHOCTD, DJIEKTPOOTPHUIIATEIILHOCTD, CTEIICHb
OKHUCJICHUS, XMMHYECKasi CBsI3b (KOBAJIGHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJHas),
KpUCTAJTIMYECKAs] pElIETKa, THUIBI XUMHUYECKUX PEaKIUi, pacTBOp, BJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs AUCCOIMALNS, OKHUCIUTENIb, BOCCTAHOBHUTEID,
CKOPOCTh XMMHYECKOW pEeaKlMM, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON auccouuanuu, nepuonnueckuii 3akoH Jl. M. MengeneeBa, 3aKoH
COXPAaHEHHS MACCHI BEIIECTB, 3aKOH COXPAHEHHS Y MPEBPALLCHUS SHEPTUHU TP XUMUYECKUX
peakiusx), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUA,
JeXalue B OCHOBE IMOHMMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XHUMHWYECKHUX SIBJICHUH,
dakToIOrMYeCKUe CBEICHHUS O CBOWMCTBAaX, COCTaBe, IOJYYeHMHM U 0Oe30macHOM
UCIIOJIb30BAaHUN BAXKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY W MNPAKTUYECKOU
JEATENbHOCTH YEJIOBEKA,;

cOPMHUPOBAHHOCT, yMEHUW  BBISBIATH  XapaKTEPHBIC MPU3HAKK  TIOHSTHH,
yYCTaHAaBJIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHITHUS TIPU ONUCAHUU
HEOPTraHUYECKUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpMUPOBAHHOCTh YMEHUH UCIOJIH30BATh XUMUYECKYIO CUMBOJIUKY JJISI COCTABJICHUS
dbopMysT BEIIECTB M YpaBHEHUN XUMHUYECKUX PEAKINi, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaabHbIC Ha3BaHUs OTACIbHBIX HEOPraHMUYECKUX BEIIECTB (yrapHbIA Tas,
YIJIEKUCTIBIN a3, aMMUAK, Talli€Hasi U3BECTh, HEral€Has U3BECTh, MUTHEBASI COJA, TUPUT U
Apyrue);

c(hOPMUPOBAHHOCTh YMEHHUM ONpPEACNSITh BAJCHTHOCTh M CTENEHb OKHUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOIO COCTABA, BUJI XMMHYECKOW CBSI3U



(KOBaJIeHTHAsl, HWOHHAas, METaUIM4ecKas, BOJAOPOJHAs) B  COCIUHEHUSX, THII
KPUCTAIJIMYECKON PEHIETKH KOHKPETHOI'O BelllecTBa (aTOMHAasi, MOJIEKYJISIpHAsi, WOHHas,
METaNINYECKast), XapaKTep Cpeiibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHUN;

c(hOpPMUPOBAHHOCTh YMEHHH YCTAHABJIMBATh MPUHAIJIEIKHOCTh HEOPTaHUYECKUX
BEILIECTB O UX COCTaBY K OMPEACIEHHOMY KJIacCy/TpyIine COeAMHEHUM (ITPOCThIE BEIIECTBA
— METAJUThl 1 HEMETAJIJIbI, OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHMM pPacKpbIBaTh CMBICI Tepuoaudeckoro 3akona J[. W.
MenneneeBa W JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHHHM XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 mepuonoB llepuonnueckoil cucTeMbl XUMUUYECKUX 3JIEMEHTOB
JI. W. MeHnneneeBa, WCHONB3ys TMOHATHA «S-, P-, -3JIEKTpOHHBIC OpOUTAIINY,
«QHEPTeTHUYECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKHUX
AJIEMEHTOB W MX COCAWMHEHHMH MO mepuoaamM U rpymnmnam llepuoanueckoir CUCTEMBI
xumMudeckux saemenToB . 1. Menaeneena;

c(hOPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIMME XUMHUYECKHE
CBOMCTBa HEOPraHMYECKUX BEILECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M ME¥KJy HEOPraHWYECKMMHU BEIIECTBAMU C TIOMOINBI YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHI;

c(hOpPMHUPOBAHHOCTh YMEHUS KIIACCU(PUITUPOBATh XUMHUUECKHIE PEAKITUH TI0 PA3TINIHBIM
npu3HakaMm (YHCIIy W COCTaBy pPEArupyrOIIMX BEHIECTB, TEIJIOBOMY 3(PQEKTy peakiuw,
U3MECHEHHUIO CTENEeHEeW OKHCIEHUS DJIEMEHTOB, OOpaTUMOCTH pEaKIUH, Yy4acTUIO
KaTaJin3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABIIATh YpPAaBHEHHS PEaKIHWAd pPAa3JTHYHBIX THIIOB,
MOJIHBIE W COKpaIEHHbIE YpaBHEHUS PEakIMii MOHHOTO OOMEHa, YUUThIBAsl yCJIOBUS, MPU
KOTOPBIX 3TU PEAKIIMU UIYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIIMHU, TOJITBEPKIAAOIINE KAaUeCTBEHHBIN
COCTaB PA3JUYHBIX HEOPraHUYECKHUX BELIECTB, PACIIO3HABATH ONBITHBIM IYTEM HWOHBI,
MPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEILECTB;

c(hOpMHUPOBAHHOCTH YMEHUU pPacKpbIBaTh CYyLIHOCTb OKHMCJIUTEIILHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUA TMOCPEJICTBOM COCTABJICHHUS SJICKTPOHHOrO OajaHca JITHUX
peakuuii;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakIuu
OT Pa3INYHBIX (PAKTOPOB; XAPAKTEP CMEIIEHUS XUMUYECKOTO PABHOBECHS B 3ABUCUMOCTH OT
BHeIHero Bo3aeiicTBus (nmpunuun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XMMHUYECKHE MPOLIECCHI, JIekKAIIUe B
OCHOBE IPOMBIILIEHHOTO MOJYy4Y€HUsI CEPHOM  KHUCJIOTHI, AaMMHaKa, a TaKxkKe
c(hOPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U HKOJIOTHYECKUX
npoOjieMax XUMHUYECKOTO ITPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C HWCIOJIH30BAHUEM TOHSATHS
«MaccoBasi JI0Js BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKUX
peakIMsIX, MacCchl BEIIECTBA WM 00bEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
Wi 00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMK BEIIECTB, TEIIOBOrO d(pdekTa peakinuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MACChI BEIIECTB, MIPEBPAIICHUS] U COXPAHEHUS YHEPTUH;



c(hOpMHUPOBAHHOCTh YMEHMM COOJIOATh MPaBUJIa MOIH30BAHUS XUMHUYECKOU TTOCY 0
u JjabopaTopHbIM OOOpYIOBaHWEM, a TaKKe TMpaBWiIa OOpamIeHUs C BENIECTBAMU B
COOTBETCTBHH C UHCTPYKIUSIMH 110 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUECKUX OMBITOB;

c(hOPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBINOJHATh XUMUYECKUI AKCIEPUMEHT
(pasyiokeHre MEepOKCHAA BOAOPOJAa B NPHUCYTCTBHM KaTaau3aTopa, OINPEICICHHE CPEJIb
pPacTBOPOB BEILIECTB C TMOMOIIBI) YHUBEPCAIBHOTO HWHAMKATOPA, BIUSHHUE Pa3IHUUYHBIX
(GakTOpOB HA CKOPOCTh XMMHUUYECKOW PEaKIMU, PEAKIMM MOHHOTO OOMEHa, KaYeCTBEHHBIC
peakuuu Ha cyibdar-, KapOoHaT- W XJOPUJ-AaHUOHBI, HA KATHUOH aMMOHWUS, pEIlICHHE
AKCIEPUMEHTANIbHBIX 3aJlad 1o TemaM «Metamisly u «Hemerannel») B COOTBETCTBUU C
IpaBWIaMH TEXHUKH OE30MAaCHOCTH TpU OOpaIeHWH C BEIIeCTBAaMH W JaOOpPaTOPHBIM
o0opyI0BaHUEM, TIPENICTABIATh PE3YIbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B (popMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUMX peakuuid M (HOpMyIHpoBaTh BBHIBOJBI Ha OCHOBE 3THX
pEe3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUUECKU aHAIM3UPOBATh XUMUYECKYIO HH(POpMAIIHIO,
MOJIy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpEJCTBAa MAcCOBOW KOMMYHHKaiuu, HTepHET u
APYTUX);

c(hOpPMHUPOBAHHOCTh YMEHMI COOJIOJATh MpaBUia SKOJOTUYECKH IEJIECO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOW JIEATEILHOCTH B LIENSX COXPAHEHUS CBOETO 3/0POBbS U
OKpYy>Kalolllel MPUPOAHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JECHCTBUSI HA JKUBBIC
OpraHu3Mbl OINpPEJEIEHHBIX BEIIECTB, MOHMMAasi cMmbica mnokazarens [IJIK, mosicHsaTh Ha
IpuUMeEpax CHocoObl yMEHBIICHUS W MPEAOTBPAICHUS MX BPEJHOTO BO3JACUCTBUS Ha
OpraHu3M YEJIOBEKA;

JUIsl 00YUaIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3JI0POBBS: YMEHUE MPUMEHSITh
3HAHUSA 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHUI;

JUISL CIIETIBIX M CIA0O0BUIAUIMX OOYy4YaloIIMXCA: YMEHHE HCIOJb30BaTh peiabeHO-
TOYCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins ans 3anucu xumudeckux (Gpopmy.

JIJisl mpoBeeHUs1 eJUHOI0 rOCYyAapCTBEHHOI0 3K3aMeHa nmo xumuu (nanee - EI'D

0 XHWMHH) HCIONB3YyETCS TepedeHb (KomudukaTtop) MpoBepseMbIXx TpeOOBaHUN K

pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHONM MPOrpaMMbl CpPEIHEro OOIIero
00pa3oBaHUs U PJIEMEHTOB COJICP KAHMUSI.

Tabomuna 15.4

[TpoBepsiembie Ha EI'D mo xuMuu TpebOBaHMs K pe3yJibTaTaM OCBOEHUS OCHOBHOM



00pa3oBaTeIbHON IPOrpaMMBbl CPETHEr0 00IIEro 00pa30BaHMs

Kon
MIpOBEPSIEMOT

0 TpeOOBaHMS

[IpoBepsiembie TpEOOBAHMS K IPEIMETHBIM PE3YJIbTATaM OCBOEHUS

OCHOBHOI 00pa3oBaTeILHON MIPOrpaMMbl CPETHEr0 O0IIero 00pa3oBaHus

1

BJ'IaI[eHI/IG CHUCTEMOM XUMHYECKHUX 3HaHHf/'I, KOTOpas BKIKOYAcCT:

1.1

OCHOBOTIOJIATAONIUe TMOHATHS (XUMUYECKUH JJIEMEHT, aTOM, H30TOIIBI,
DJIEKTPOHHAsT 000JI0YKa aroma, S-, p-, N-3JeKTpOHHbBIC OPOUTAIM aTOMOB,
OCHOBHOE€ U BO30YXXIEHHOE COCTOSIHME aroMma, WOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas
CBs3b (0- M JI-CBSI3b, KPATHBIE CBSA3M), THOPUAN3AIIMS aTOMHBIX OpOUTaseH,
KpUCTAJUTMUECKAss PeIéTka, MOJb, MOJSPHAsS Macca, MOJSPHBIH O0BEM,
MOJISIpHAsT KOHIICHTpAIUs, PacTBOPHI (MCTUHHBIE, TUCIIEPCHBIE CHCTEMBI),

KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN




CKeJeT, (YHKIMOHAIbHAs TPYMNa, paJuKal, H30MEphl, CTPYKTypHas
dbopmya, MU30MeEpHs (cTpykTypHas, reoMeTpUYECKast (1uc-,
TPAaHCU30MEpPHS), TOMOJIOTMUECKUI psii, TOMOJOTH, YIJIEBOAOPOJIbI,
KHUCIIOPOJ- U a30TCOACPKALLUE COCAMHEHUs, OUOJIOTMYECKH AaKTHBHBIE
BellecTBa (YIJI€BOMbI, KUPBI, OCJIKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS, KPEKUHT, PU(DOPMUHT, THUIIBI
XUMHUYECKUX PEAKIUM (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, JK30- U
DHIOTEPMUYECKUE, PEAKIUU HOHHOIO OOMEHa, 'OMO- U TIeTepOTEHHBIE,
oOpaTtuMble U HEOOpaTUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
DIIEKTPOJIUTHYECKAsT JMCCOLUMALNS, CTENEHb JMCCOLMALNH, OKHCIUTEID,
BOCCTAHOBUTENb,  JJEKTPOJU3, CKOPOCTh  XMUMHYECKOM  peakluH,

XUMHYECKOE PAaBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUSI OPTaHUYECKUX BEIIECTB
A.M.  byrnepoBa, Teopus = IIEKTPOJUTHUYECKOM  JTHUCCOIMALINH,
[lepuonuueckuii 3akon [[.M. MeHaeneeBa, 3aKOH COXpaHEHUSI MAacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUHM, MHUPOBO33PECHUECKHUE
3HAHUS, JIEKAIIUE B OCHOBE MOHMMAHUS MPUUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKUX SABJICHUM, COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUU BEIIECTBA

Ha aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIPHOM YPOBHAX

1.3

MMPCACTABJICHUA O MCXaHU3MAaX XUMHYCCKHUX peaKuHﬁ, TCPMOAUMHAMHNYCCKHUX
M KHHCTHYCCKHMX 3aKOHOMCPHOCTAX HUX IMMPOTCKAHHA, O XHUMHUYCCKOM

PaBHOBCCHUH, JUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTUYECKHE CBEJCHUS O CBOWCTBaX, COCTaBe, IMOJYyYCHUU U
0e30macHOM  UCIIOJIb30BAHUM  BAXKHEWIIWX  HEOPraHWYECKUX U

OpPTraHUYCCKUX BCIICCTB B 6BITy u HpaKTHQCCKOﬁ JACATCIIBHOCTHU YC€JIOBCKA

1.5

O6IIII/IG HAay4YHBIC IMPHUHIOUIIBI XUMHYCCKOI'O IIPOHU3BOACTBA (Ha IMpHUMEPeE

MPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHUaKa, METaHOJIa, epepaboTKu HEPTH)

CdopMUpoBaHHOCTh YMEHU BBISBIIATD:

2.1

XAPAaKTCPHBIC IIPU3HAKKU W B3aMMOCBA3b M3YUYCHHBIX HOHHTI/Iﬁ, IMPUMCHATDH
COOTBCTCTBYHOIIMC TIIOHATHUA IIPpU OIIMCAHHMM CTPOCHHA U CBOMCTB

HCOPIraHNUYCCKUX U OPraHNYCCKUX BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aMMOCBSI3b XMMUYECKUX 3HAHUHN C HOHATUSIMH U MMpeaACTaBJICHUAMUA




NPYrux MpeAMETOB i 00Jiee OCO3HAHHOIO NOHMMAaHUS U OOBSICHEHUS

CYHIHOCTHU MAaTCPUAJIBHOTO CIMHCTBA MHUPaA

CdopMupOBaHHOCTH YMEHHS UCIIOJIH30BATh:

3.1

HANMMCHOBAHUs XHMHWYCCKHUX COGI[I/IHGHI/Iﬁ MCKAYHAPOJIHOIO COHO34a
TeOpeTquCKOﬁ u HpHKHaHHOﬁ XUMUHN N TPUBUAJIbHBIC HAa3BaAHHW BCIICCTB,
OTHOCAIUXCSA K HM3YUYCHHBIM KJIACCaM OPraHM4YCCKHX W HCOPTaHUYCCKHX

COCIMHEHUN

3.2

XUMUYECKYI0 CHUMBOJHMKY IS COCTaBiCHHUS (OpMYT HEOPTraHHMYECKUX
BEILIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U

CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILECTB

CdopMUpOBaHHOCTH YMEHHUSI KJIACCUPUITUPOBATH:

4.1

HCOPIraHU4YCCKNUEC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPpUTCPpUU JIs KJ'IaCCI/I(bI/IKaIII/II/I HN3y4aCMbIX XUMHUUYCCKUX 00BEKTOB

4.2

OpPraHMYCCKHUEC BCHICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KPUTCPHUH OJIA KJIaCCI/I(bI/IKaHI/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3IMYHBIM TpPHU3HAKAM (YUCIYy M COCTaBy pearupyrouiux BEIIECTB,
TersioBoMy 3(h(exTy peakiuu, HM3MEHEHHIO CTENEeHEeW OKHUCICHUS

HJIIEMEHTOB, 0OPATUMOCTH PEaKIIMK, YYaCTUIO KaTalllu3aTopa)

CpopMHUpPOBAaHHOCT, YMEHHUS XapaKTEPU30BaTh DJICKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUM) U MOHOB XUMHYECKUX
hieMeHTOB 1-4 nepuonos Ilepuoguueckoii cuctemsl .M. MenaeneeBa u ux
BaJICHTHBIC BO3MOXKHOCTH, HCIOJB3ys MOHATHS S-, p-, "-3JEKTpOHHBIC

opOUTaIIN, SHEPTETUYECKUE YPOBHU

ChopMHUPOBaAaHHOCT yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX HMMHU COEIMHEHUU IO

nepuojiaM u rpymnmnam

CdopMupoBaHHOCTh YMEHUS COCTABIISITh YPABHEHUS XUMUYECKUX PEAKIIHI

W PaCKpbIBATh UX CYLIHOCTH:

7.1

OKHUCIUTCIBbHO-BOCCTAHOBUTCIBHBIX pCaKHI/Iﬁ MMoCPCACTBOM COCTABJICHUA

QJICKTPOHHOI'O OajaHca dTuX peaKuHﬁ

1.2

YPaBHEHMUS pEaKUUH pasIu4HbIX TUIOB; IIOJHBIE U COKpAILLEHHBIE
YpaBHEHUSI pEaKlMii HOHHOrO OOMEHA, YUUTBIBAsI YCIOBUSA, NPU KOTOPBIX

ATU PEaKIMK UAYT 0 KOHIIA

7.3

peakiuii THAPOIIN3a, PeaKIui KOMIUIEKCooOpa3oBaHus (Ha IpuMepe




T’MAPOKCOKOMIIJIICKCOB IIMHKA U aJ'HOMI/IHI/IH)

CdpopMUpOBaHHOCTH YMEHUSI MOITBEPKIATh:

8.1

Ha KOHKDETHBIX IIPUMEpPAX XapakTep 3aBUCUMOCTH pPEAKIMOHHOU
CHOCOOHOCTH OPraHWYeCKHX COEJWHEHM OT KpaTHOCTH U THUIA
KOBAJICHTHOM CBsI3U (0- U 71-CBsI3M), B3aMMHOTI'O BJIMSIHUSL aTOMOB U TPyII
aTOMOB B MOJIEKYJaX, a TAKXXE OT OCOOCHHOCTEW pealn3allMi pa3iINdHbIX

MCXaHHW3MOB ITPOTCKAHUS peaKuHﬁ

8.2

XAPAaKTCPHBIC XHMMHNYCCKHC CBOMCTBA BCHICCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMHU 1 3allMCIMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ

CdopMupoBaHHOCTh YMEHHS XapaKTEpHU30BaTh COCTaB U BaKHEHIIMe
CBOMCTBA BEIIECTB, IPUHAJICKAIINX K OIIPEACIIEHHBIM KJIaccaM U rpynnam
COCIUHEHUH  (IPOCTBIE  BEIIECTBA, OKCHIbI, T'MAPOKCUIBI,  COJIU;
YIJIEBOJOPO/BI, MPOCTbIE 3PUPHI, CIHUPTHI, (DEHONBI, AIBIETUAbI, KETOHBI,
KapOOHOBBIE KHUCJIOTBI, CJOKHBIE 3(UPbI, XUPBI, YIJIEBOJbI, AMHHBI,

AMUHOKHUCIIOTBI, OCIJIKH)

10

ChopMHUPOBAaHHOCT, YMEHHUS TMPOBOAUTH PacCUEThl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM XUMHUYECKUX PEAKUUA C HCIOIb30BAHUEM

(1)H3H‘{€CKI/IX BCJIMYNH:

10.1

Macchl (00BEMA, KOTMYECTBA BELIECTBA) MPOAYKTA PEaKIUMU, €CJIH OJHO U3
WCXOJHBIX BEILIECTB JAHO B BHUJE PACTBOpPA C OMNPEACIEHHON MAacCOBOU

10JIeH paCTBOPEHHOTO BEILIECTBA WJIM JIAHO B M30BITKE (MMEET IPUMECH )

10.2

MacCOBOM MM 00BEMHOM JTOTH, BBIXO/1A MPOAYKTA PEAKIIHH

10.3

Ter10Boro d(pdexra peakiuii

10.4

00BEMHBIX OTHOIIIEHUH ra30B

10.5

110 HAXOXIACHHNTIO XUMHYECKOU q)OpMy.TII)I BCHICCTBA

11

BrnaneHue cUCTEMOM 3HAHUM O METOAAX HAYYHOrO NO3HAHWS SIBJICHUU
MPUPObI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX W YMEHHE NPUMEHSTH
PTH 3HAHUA TPHU SKCHEPUMEHTAIBHOM MCCICAOBAHUUA BEUIECTB W IS
OOBSCHEHUS XUMUUYECKUX SIBJICHUN, HUMEIOIIMX MECTO B IPHUPOJE,

HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA U B HOBCGI[HCBHOﬁ ZKHN3HHU

12

CdopmMupoBaHHOCTHh YMEHUS IPUMEHSTH (MCIIOJIb30BATh) 3HAHUS O COCTABE
M CBOMCTBAaX BEIIECTB [Js1 OKCIEPUMEHTAIbHON MPOBEPKU THUIOTE3

OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM NPOTEKAHUSI XMUMHUYECKHX pEaKuui u

[IPOTrHO3UPOBAHUA BO3MOXXHOCTEH UX OCYIICCTBJICHUA,




CHUCTEMHbIE XMUMHUYECKHE 3HAHUS Uil OOBSCHEHUS M TPOTHO3UPOBAHMS
SBJICHUM, WMMEIIINX €CTECTBEHHOHAYYHYI0 MPUPOAY; I IPUHATHS

PAMOTHBIX PEIICHUHN MPoOJIeM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH

13

ChopmupoBaHHOCTh yMEHHUS IUIAHUPOBATh W TPOBOJUTH XUMHYECKUUN
DKCIIEPUMEHT (TIOTyYeHHWE W M3YYCHHE CBOWCTB HEOPTaHUYECKUX U
OPraHWYECKUX  BEIIECTB, KAYECTBEHHBIC PEAKIIMHA  YIJICBOJIOPOIOB
pPa3TUYHBIX KJIACCOB M KHCJIOPOJCOICPKANIUX OPTaHMYECKHX BEIIECTB,
pEIICHKE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 PACIO3HABAHUIO HEOPTaHUYECKHUX
M OpraHUYeCKUX BEIIECTB) C COOMIOJIGHUEM TpaBui OE30MacHOro
oOpamieHusi ¢ BemecTBaMH W JaOOpaTOpPHBEIM  00OPYIOBAHHEM;
(dbopMyJIMpPOBATh IEN WCCIICIOBAHUS; MPEACTABIATh B pasnuvyHON (hopme
pe3yNbTaThl ~ JKCIEPUMEHTa, AaHAJIW3UPOBaTh M  OICHUBAaTh WX

JTOCTOBCPHOCTD

14

CdopMUpOBaHHOCTh YMEHHSI OCYIIECTBIIATH LIEJCHAIIPABICHHBIN IOUCK
XUMHUECKON MH(pOpMaIMK B pa3IUYHBIX UCTOYHUKAX (Hay4yHas U y4yeOHO-
Hay4Has JUTepaTypa, CpeAcTBa MacCoOBOM MH(poOpMalnu, ceTh MIHTEpHET u
npyrue), KPUTUYECKH AaHaIU3WPOBATh XHMHUYECKYI0 HH(POpMAIHIO,
nepepadaThiBaTh €€ U HCIOJIb30BATh B COOTBETCTBHM C IOCTaBJICHHOMN

yueOHOH 3a1aueit

15

CdopMupoBaHHOCTb ~ yMEHHST IPOTHO3UPOBATh, AHAJU3HPOBATH U
OIICHUBATh HMHOOPMALMIO C IIO3HMIIUH HKOJOTHYECKON OCE30I1aCHOCTH
MOCJIECTBUNA OBITOBOM M MPOU3BOACTBEHHOM MAESITENIBHOCTU YEJIOBEKa,
CBSI3aHHOM C TmepepadoTKol BemecTB; CHOPMUPOBAHHOCTh YMEHHM
OCO3HaBaTh OMACHOCTh BO3ACHCTBUS HA KUBbIE OPTAHU3MBbI ONPEACIEHHDBIX|
BEILIECTB, IIOHMMAasl CMBICI TIOKa3arens MpPeleabHON  JOIMyCTUMOMN
KOHLICHTpAllMM, M IHOSCHATh HAa INpHUMepax CIOCOObl YMEHBUIEHHS WU

Mpe0OTBPAICHUS UX BPETHOTO BO3ACHCTBHS HA OPTraHU3M YeJIOBeKa

TaOmuma 15.5

[TepedeHb 2EMEHTOB COJIEpKaHus, MpoBepsieMbiX Ha EI'D 1o xumuu

Kon

[IpoBepsieMblil 3IEMEHT COACPHKAHUS

1  [Teopernueckue OCHOBBI XUMHUU




1.1

Crpoenue BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUS aTtoMa. Pacripeaenenue
HIIEKTPOHOB IO SHEPTreTUUECKUM YPOBHAM. Kiaccupukanus XuMUIecKux
peMeHTOB. OCOOEHHOCTH CTPOECHUS SJHEPreTUUECKUX YPOBHEN aTOMOB p-, /-
PJIEMEHTOB). OCHOBHOE U BO30YXKAEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs

KOH(UTypaius atoma. BajleHTHbIE 3JIEKTPOHBI

1.2 [lepuonnueckas cucrema xumuyeckux odnemeHtoB .M.  Menneneesa.
dusnueckuii cmbica Ilepuoanueckoro 3akona /.M. MenneneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COCJMHEHUH 110 NEPUoAaM
1 TpynnaM. 3aKOHOMEPHOCTH B W3MEHECHHM CBOWCTB IIPOCTHIX BEMIECTB,
BOJIOPOJAHBIX COEAMHEHUH, BBICIIMX OKCHJIOB U TUAPOKCHJIOB

1.3 |BajneHTHOCTh. DIEKTPOOTPULIATETLHOCTh. CTENEHb OKUCICHUS

1.4 Buabsl XuMruueckoi cBsi3u (KOBaJEHTHAsI, MIOHHAsI, METAJUIMYECKasi, BOAOPOHAs) U
MeXaHU3Mbl €€ oOpa3zoBaHusl. MeXMOJNEKYJIApHbIE B3auMojielicTBus. BerecTsa
MOJICKYJIIDHOTO M HEMOJEKYJISIPHOTO CTPOEHHS. THIbl KPUCTATIIMYECKUX
PEETOK. 3aBUCUMOCTh CBOKMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIETKH

1.5 Xumuaeckas peakiusi. Kinaccudukarus XuMHUIeCKUX Peakiiuii B HEOPTaHUIECKOM
1 OPraHMYeCKON XUMUHU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB

1.6 |CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3TUYHBIX (PaKTOPOB

1.7 |TemnoBblie 3PdeKTbl XUMUUECKUX peakiuil. TepMOXUMHUECKUE YPAaBHEHHUSI

1.8 OGOpaTtuMble peakiuu. XuUMHUecKoe paBHoBecue. DakTophl, BIUSIONIME HA|
COCTOSIHME XUMUUYecKoro paBHoBecus. [Ipunuun Jle [latense

1.9 DnekTpoauThueckas auccouuanus. CuibHble W cradble MeKTposuThl. Cpena
BOJIHBIX PAacTBOPOB BEIIECTB: KHUCJAsg, HEUTpajbHas, uienodHass. CTeneHb
nucconuanuu. Peakuyum noHHOro oomMeHa

110 ['uaponus coneil. MonHoe npousBenenue Boabsl. Bomopoaueiit nokaszatens (pH)
pacTBopa

L11 | cnoco6m BBIPa)KEHUSI KOHUECHTPALIMU PACTBOPOB: MACCOBAs JI0JIsl PACTBOPEHHOIO
BEILIECTBA, MOJISIpPHAS KOHLIEHTpalusl. HachlllieHHbIE N HEHACBIILIEHHBIE PACTBOPHI,
pacTBOpUMOCTb. KpucTtamioruaparsl

112 |okuenurensro-soccranosnTenbHEE peakiuu. [loBeneHne BEHMIECTB B Cpeaax C
pa3HbIM 3HaueHueM PH. MeToapl anekTpoHHOTO OanaHca

1.13 [DnexTposiu3 pacTBOPOB U PACILIABOB COJICH

2 OCHOBBI HEOPTAHUYECKOW XUMUH




2.1

Knaccudukanus Heopraandecknx coenuaennii. HoMeHkatypa HeopraHu4ecKux

BCIICCTB

2.2

XUMHUUYECKHE CBOMCTBA BAXKHEHIIIUX METAJUIOB (HAaTpUH, KaJlui, KaablMi, MarHUi,
QTIOMMHUHN, ITUHK, XpOM, KEJIe30, MeIb) U UX coeauHeHuH. OOmme CrocoOsb

[MOJIYYCHUA MCTAJJIOB

2.3

XUMUYECKUE CBOMCTBA Ba)XHEWIIIMX HEMETAJIOB (TaJOreHOB, CEpPhI, a30Ta,
dochopa, yriaepoga W KpeMHHA) W HX  COCIMHEHUH  (OKCHJIOB,

KHCJIOPOJICOIEPKAIIMX KUCIIOT, BOJOPOIHBIX COSTUHEHUN)

2.4

['eHeTHYeCKas CBA3b HCOPIraHN4YCCKHX BCIICCTB, IIPUHAJICIKAINUX K PA3JINYHBIM

KJ1acCaM

2.5

Nnentudukanuss HEOPraHMYECKUX coequHeHud. KauecTBEHHbIE peakuuu Ha

HCOPIraHNYCCKHUC BCIICCTBA 1 HOHBI

OCHOBBI OPraHMYECKON XUMUH

3.1

OCHOBHBIE TOJIO)KEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OPraHUYECKHUX
coequHeHud A.M. BytnepoBa. YriepoJHbii CKEJIET OpPraHMYEeCKONW MOJIEKYJIbI.
KpaTHOCTh XMMHMYECKOM CBA3M, a- W [l-cBsa3m, Sp3-, sp?-, "-ruOpuausanun
opOuTayieil aTOMOB yriiepojia. 3aBUCHMOCTbh CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHust MoseKyJl. ['omonoru. 'omonornueckuii psaa. Mzomepust u nu3oMepsl

3.2

[lonsiTue o pyHKIMOHANBEHOM rpynne. OpueHTaunoHHbIE 3D PEKTHI 3aMeCTUTENEH

3.3

[IpeacraBienre o KiaaccuuKauu OpraHuyeckux BemiecTB. HomeHnkiaTypa
OpraHMYeCKUX COEJUHEHUM (cucremMaTuyeckas) M TpPUBUAIbHBIE HAa3BaHUS

BaYKHEHIIINX Hpe,Z[CTaBI/ITeJIeﬁ KJIACCOB OPraHUYCCKHUX BCIIICCTB

3.4

CB0oOOIHOpaAMKATBHBIM U HIOHHBIN MeXxaHU3MbI peakiuu. [lonstie o Hykineoduie

u snektpodune. [Ipasuno MapkoBuukosa. [IpaBuio 3aiitieBa

3.5

AnkaHbl. XUMHYCCKHE CBOMCTBA aJIKAHOB: raJJOorcHUpoOBaHUC, ACTUAPUPOBAHUC,
TCPMHUYICCKOC PA3JI0KCHHUC, KPCKHHI, HW30MCpHU3allHda, TOPCHHC. HonyquHe
AJIKAHOB. HI/IKJIOEUIKaHBI. CHGIJ;I/I(i)I/IKa CBOMCTB MHUKJIOAJIKAHOB C MaJIBIM pasMCcpoOM

MUKJIA. Peakuun MPUCOCAUHCHUA U PAAUKAIIBHOT'O 3aMCIICHU A

3.6

AnkeHbl. XMMUYECKUE CBOMCTBA: PEaKIMU MPUCOEAUMHEHUs (rajJoreHUpOBaHUE,
rUAPUPOBAHUE, THIPOTaJIOTeHUPOBAHUE, THApATAaIs), TOPEHUs, OKHUCICHUS U
nosimMepusani. [IpomblluieHHble W J1abOpaTOpPHBIE CHOCOOBI  TOTYYCHHS]

AJIKCHOB




3.7

AnKaareHbl. XUMUYECKHE CBOMCTBA aJKaJUEHOB: PEAKLHMH IPHUCOCTUHEHUS
(ruapupoBaHue, TaJIOrE€HUPOBAHUE), TOpeHus U mnonumepuszauuu. llomydyenue

AJIKaIUCHOB

3.8

AnKHHBI. XMMUYECKHUE CBOMCTBA: PEaKUMU NPHUCOECAUHEHUs (TaJOr€HUpPOBAHUE,
rUIPUPOBAHUE, THApATalus, THAPOrAIOTeHHUPOBAHME) KaK CHOCO0 MOJIy4YeHUs
[MOJIMMEPOB W JPYTHX IIOJIE3HBIX MPOAYKTOB. Peakuum 3amemenus. ['openue
ALETUJICHA KaK NUCTOYHHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHU IS CBAPKHU U PE3KHU

MCTaJIIIOB. HpI/IMCHCHI/Ie aliICTHUJICHA

3.9

ApeHbl. XMUMHUYECKHE CBOMCTBA OEH30J1a: PEAKIIMH AIEKTPOPHUIBHOTO 3aMEILICHHUS],
NpUCOeIMHEHUs (TUAPUPOBAHUE, TallOTeHHpoBaHue). Peakius  ropeHus.
Oco0GeHHOCTH XUMUYECKUX CBOMCTB Tonyosa. [lomyuenue 6enzona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [Tonmnmepusanus crupona. CriocoObl NOTydYEeHHS U

IMPUMCHCHUC ApOMATUICCKUX YTIIJICBOAOPOA0B

3.10

Couptel.  [IpenenpHple  ONHOATOMHBIE CHUPTHL. XHWMHYECKHE CBOMCTBA:
B3aMMOJICUCTBME C  HATpUEM KaK  CHOCOO  YCTAHOBJIEHUS  HaJU4Ms
MJIPOKCOTPYNIBI, C  TaJOT€HOBOJOPOJAMU  Kak  CHOCOO  IOJy4eHUus
pacTBOPUTENIEH, BHYTPU- U MEKMOJIEKYJIsIpHas Aeruaparauus. Peakuus ropenus.
[lonmyyenue »5TaHONa: peakuusi OpOXKEHUS TIIFOKO3bl, TUAPATALMS STUJICHA.
OTWICHITIMKONIb U TJIMUEPUH KaK IMPEACTABUTENIN NMPEACIBHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denon. Xumuueckue cBOCTBa (eHona (peakuuu ¢ HATPUEM, THAPOKCHIOM

HaTpus, 6pomom). [Tonyuenue denona

3.12

Anblieruibl. XUMUYECKUE CBOMCTBA MPENEIbHBIX allbJIETUIOB: THUAPUPOBAHUE;
KaueCTBEHHbIE PEAKIMU Ha KapOOHWIBbHYIO Tpynmy (peakiusi «CcepeOpsHOro
3epkanay, Bzaumozeicteue ¢ ruapokcuaoM meau (Il). Tlomyyenue npenenbHbIX
QIbJIETUZOB: OKHUCJICEHHE CIHUPTOB, TUIpaTalMs aleThieHa. AIETOH Kak

IMPCACTAaBUTCIIb KETOHOB. OcobeHHOCTH PCaKI OKUCIICHUA alCTOHA

3.13

KapOoHOBBIE KHCIOTHl. XHUMHUYECKHE CBONCTBA IPEIEIIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHYECKUX CBOMCTB MypPaBbUHOUW KUCIIOTHI.
[losryyeHue mpenenabHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT: OKHCIIEHUE
QJIKaHOB, AJIKEHOB, MEPBUYHBIX CIIMPTOB, AJIBIECTUIOB. BpICIIME NpenenbHblE U

HCIIPCACIIbHBIC Kap6OHOBI)IC KHCJIOTBI




3.14

Crnosxublie 3pupbl 1 Kupbl. CIOCOOBI TOTYYSHUS CI0KHBIX 3GupoB. OOpaTUMOCTh
peaknuu dTepudukanuu. IlpuMeHeHHe CIOXHBIX A(GUPOB B THUIIEBOH U
napOMEpHON MPOMBINIUICHHOCTH. JKHUPBI KaK CIIOXKHBIC d(PUPHI TIUIEPUHA U
BBICIIINX KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA JKUPOB: THIAPHPOBAHUE,
okucieHue. ['uaponus3, WM OMBIICHHE, XKHPOB KaK CIIOCOO MPOMBINIIICHHOTO
MOJIYYCHHUSI COJIEH BBICIIMX KapOOHOBBIX KHUCJIOT. MblIa KaK COJH BBICIIHX

Kap6OHOBI>IX KHUCJIOT

3.15

XUMHUUYECKHE CBOMCTBA TJIFOKO3bl: pEAKIMU C YYaCTUEM CHUPTOBBIX U
QIBJICTUIHOW TPYNI M MOJIOYHOKHCIOE OpoxeHue. [IpumeHnenue rimrokossl, e
3HAYCHUE B )KM3HENEITENBHOCTH Opranusma. J(ucaxapuabl: caxaposa, MajabTO3a.
BoccraHaBnuBaromme UM HEBOCCTAaHABIMBAKOIIKWE aucaxapuasl. ['maponus
nucaxapuaoB. [lommcaxapuapl: kpaxman, rUMKOreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMajla, TJIMKOT€Ha M LeJUI0JIo3bl. (DU3NYecKne CBOWCTBA Kpaxmajaa |
[[EJUTI0JI03bl. XMMUYECKHE CBOKMCTBA KpaXMalla: TUAPOIIN3, KAUECTBEHHAS PEAKIIHS
C MOJOM. XHMHMUYECKHE CBOWMCTBA LIEJUIIOJIO3bL: THAPOJIM3, MOJydyeHue 3(GUpoB

LCJIJIFOJIO3bI. ITonstue 06 HNCKYCCTBCHHBIX BOJIOKHAX (BI/ICKOSa, aHCTaTHBII;’I I_HCJIK)

3.16

AMUHBI. AMHUHBI KaK OpPraHUYE€CKUE OCHOBAHMS: PEAKIMU C BOJOU, KUCIOTAMU,
peakiusi TOpeHus. AHUIMH KaK TMPEeICTaBUTEIh AapPOMAaTHUUYECKUX aMHUHOB.
XUMUYECKHE CBOMCTBA aHWJIMHA: B3aUMO/JICUCTBUE C KUCJIIOTaMH, OpOMHOM BOJIOM,
okucienue. [loiydyeHne aMuHOB AJIKUJIMPOBAHMEM aMMHaKa U BOCCTAHOBJICHUEM

HUTPOINPOU3BOHBIX YTIEBOAOPOIOB

3.17

AMMHOKHUCIIOTB W O€NKH. AMHUHOKHUCIOTBI KakK aM(oTepHble OpraHUYeCcKue
coenuHeHus. OCHOBHbIE AMHHOKHUCIOTHI, OOpasyromue Oenku. XUMHYEeCKue
CBOICTBa OEJIKOB: THIPOJIN3, AeHATYpallus, KadeCTBEHHbIE (I[BETHBIE) PEaKlUU Ha

OeJIKu

3.18

CtpoeHue M CTPyKTypa MNOJMMEPOB. 3aBUCUMOCTb CBOWMCTB IOJUMEPOB OT
cTpoeHHus: MoJiekysl. OCHOBHBIE CIOCOOBI TOJIYYEHHS BBICOKOMOJEKYJISIPHBIX
COCIMHEHUIN: peaKluM MOJMMEpPU3alu U nojdukoHaeHcanuu. Knaccudukamms

BOJIOKOH

3.19

I/I}ICHTI/I(l)I/IKaHI/IH OpraHUYCCKUX COC)IHHCHHﬁ. Pemienue OKCIICPUMCHTAJIbHBIX

3a/1a4 Ha paCIIO3HAaBAHUC OPraHNYCCKUX BCHICCTB

3.20

['eneTHuecKas CBA3b MCIKAY KjlaCcCaMMU OPraHU4YCCKUX COGI[I/IHCHI/Iﬁ

XUMUA U )KU3HDb




4.1

XuMHUs B TIOBCEIHECBHOM ku3HU. I[IpaBuna Oe3omacHOi pabOThI ¢ EIKHMH,

TOPIOYHMMHA U TOKCUYHBIMHA BCIICCTBAMU, CPCACTBAMU OBITOBOM XUMUHU

4.2

XUMUSA U 310pOBbE. XUMHS B METUIIUHE. XUMHUS U CEIIBCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIUICHHOCTH. XUMHUS U DHEPreTUKa: MPUPOIHBIA U TIOMYyTHBIN HEPTIHOM
ra3bl, MX COCTaB M ucroiab3oBanue. CocraB HedTH U €€ nepepadboTka (IPUPOTHEIC

MCTOYHUKH YTJIIEBOJOPOJIOB)

4.3

XuMHST U 3KOJNOTHS. XUMHYECKOE 3arps3HECHHE OKPYKAIOWIEH Cpelabl U €ro
nocnencteud. Oxpana rugpocdepsl, mouBbl, atMochepbl, Gaopel U (ayHbI OT,
XUMUYECKOro 3arpsizHeHus. IIpoOiema o0TXOAOB M MNOOOYHBIX MPOJIYKTOB.

AHBTepHaTI/IBHBIe HNCTOYHHUKHU DHCPTHUH

4.4

OO0mue mpencTaBieHrs O MPOMBINIIEHHBIX CHOC00aX MOMYyYCHHUS XUMHYECKUX
BEIECTB (HA TpHUMEpe MPOW3BOACTBA aMMHaKa, CEpHOM KUCIOTHI). UEpHas u
nBeTHas ~ Metauryprus.  CTEKJI0O W CWIMKaTHas  TPOMBIILICHHOCTb.
[IpombinuieHHass  opranudeckas  xumusa.  CpIpb€ Uil OpPraHMYECKOM

IMIPOMBIIIJIICHHOCTHU

Turbl pacu€THBIX 3a1a4

PacuéThl Maccel BemiecTBa MM 00bEMA ra3oB MO HM3BECTHOMY KOJUYECTBY

BEIIECTBA, MAaCCE MM 00BEMY OTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB

5.2

Pacuétel TerioBoro 3gdexra peakiuu

5.3

PacuéThl 00bEMHBIX OTHOLIEHUH T'a30B MPU XUMUYECKUX PEAKIUAX

5.4

Pacuétel Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOYKTOB PEAKIIUHU, €CITU OJTHO

13 BEIIECTB JIAaHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuétel MaccoBo WM OOBEMHOM JOJM BBIXOJA MPOJAYKTAa PEaKIUU OT|

TCOPCTUUCCKHN BO3MOKHOI'O

5.6

Pacuétel Macchl (00bEMa, KOIMYECTBA BEIIESCTBA) IIPOAYKTa PEAKIIUU, €CIIH OJHO
M3 BEHIECTB JIAaHO B BHUJE pacTBOpa C ONPEACIEHHOM MAacCOBOW Jo0JieH

paCTBopéHHOFO BCIICCTBA

5.7

Pacu€tel ¢ HMCOOJB30BAaHHMEM TMOHSATHM  «MaccoBas A0JLD»,  «MOJIApHasd

KOHIIEHTPAIU», «PACTBOPUMOCTH

5.8

Haxoxxaenue MOJeKyIsipHOH (QOpMYJIbl OpPraHUYeCKOro BeEIIeCTBa IO €ro

IIJIOTHOCTH W MACCOBBIM J0OJIIM 3JICMCHTOB, BXOJSAIIHMX B €TI0 COCTaB, HJIHN IIO

[MPOAYKTaM CrOpaHus







TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmuecTrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB u
(undposbie)
n/m TeMOPOrpaMMbl Bcero Koutpoabnbiepaborsl  IIpakTnueckuepadoTsl

Paznen 1.TeopeTuueckne 0CHOBbI OPraHUYeCKO XUMUM
[IpenmeT opraHnyYeCcKOil XUMUHU.
11 Teopus cTpoeHHs OpraHUYECKUX 3
coequHeHuit A. M. bytieposa

o0pa3oBaTebHbIEpECYPCHI

Hroromopasueny 3

Pazneua 2.¥YriaeBoaopoanbt

[IpenenpHBICYTIEBOIOPOABI —

2.1 2
aJIKaHbI
29 HenpenenpHbIe yrIeBOIOPOIBL: 6 1
' aJIKCHBI, aJIKaJUEHBI, aIKHHEI
2.3 ApOMaTHYECKUEYTIEBOJOPOIbI 2
[IpupoHBIE HICTOYHUKHU
24 YTJIEBOJOPOJOB B UX 3
nepepaboTka
Hroromopaszueny 13
Paznen 3.Kucsiopoacoaep:xaniueopranudeckuecoeIMHeHUs
3.1 Cruptsl. denon 3
Anpaernnsl. KapOoHOBEIE
3.2 ACTHAR. Bap 7 1

KUCITOTHI. CIIOKHBIE H(HUPHI

3.3 VrieBoasl 3



Hroromopazaeny 13

Pasnen 4.A30Tcoaep:kamueoprannyecKuecoe1uHeHust

4.1 AmuHbl. AMUHOKHACIIOTEL. benku 3
Hroromnopaszueny 3

Paspnen 5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroromopazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 34



11 KITACC

KoaudecTBo4yaconB 3J'[eKTp0HHI>Ie

(uugposBbIe)
o0pa3oBaTebHbIEPECYPCHI

Ne HaumenoBanuepasjaeioB u
n/n TEMIIPOrpaMMBbI Bcero KonTpoabubiepadorsl  IlpakTnuecknepadoTsl

Paznen 1.TeopeTnyeckneoCHOBBLIXMMHUM

CtpoeHue aToMOB.
[Tepuonuyeckuii 3aK0H U

1.1 [Tepuonuueckas cucrema 3
XUMHYECKUX 31eMeHTOB /JI. .
Menpeneesa
CrtpoeHueBeniecTna.
1.2 4
MHuoroo6pa3ueBeniecTs
1.3 XUMHUYECKUEPEAKITNH 6 1
Hroronopaszaeny 13
Paznen 2.Heoprannueckasixumusi
2.1 Mertamnibl 6 1
2.2 Hemerannst
53 CBsI3p HEOPTAHUYECKUX U )
' OPraHUYECKHX BEIIECTB
Hroronopasneny 17
Paznen 3.Xumus 4 :Ku3Hb
3.1 XuMHUS U )KU3Hb 4
Hroromnopasaeiy 4
OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME




IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne

Komnu | IIpakTuyeckue JJleKTPpOHHBbIeM(PPOBHICOOPA30BATEIbHBI
n/ Temaypoka

€CTBO padoTbI epecypchl
4acoB

[IpenmeTt oprannyeckoit
1 XHUMHH, ¢€ BOSHUKHOBCHHE, 1 bub6mmoreka [JOK
pa3BUTHE U 3HAUYCHUE

Teopus crpoeHus
OpPraHUYECKUX COeIMHEHUN
A. M. byrneposa, e
OCHOBHBIE ITOJIOKECHHUS

1 but6mmoreka [JOK

[IpencraBnenue o
Kiaccuukanuu
OpPraHUYeCKUX BEIICCTB.
3 Homenknarypa 1 bubnuorexa LIOK
(cucremaTuueckas) u
TpUBHAIbHbIC HA3BaHUS
OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHUE
. P ’ 1 bub6muorexa IIOK
TOMOJIOTHYECKHH ST

Meran u 3TaH —
5 MIPOCTEHIIINE TTPEACTABUTETHN 1 bubmuorexa [JOK
AITKaHOB

AJIKEHBI: COCTaB U CTPOECHUE
3 P ’ 1 bubmmoreka ITOK
CBOIliCTBa



10

OTWIJIEH U NPONWIEH —
[IPOCTEHIINE ITPEACTABUTEIN
AJIKEHOB

[TpaxTuueckas padorta Ne 1.
«[Tonyyenue sTHIICHA U
U3yUYCHHE €T0 CBOHCTBY»

Ankanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
IlonmyyeHne CUHTETUYECKOTO
KayuyKa U PEe3HHBI

AJIKMHEL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AneTnines —
[IPOCTEUIIUUTIPEACTABUTENbA
JIKUHOB

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [IOK

bu6mmoreka [JOK

11

Boruncnenus no ypaBHEHUIO
XUMHUYECKOHN peakinu

bu6mmoreka [JOK

12

13

ApeHbl: OE€H301 U TOTYOII.
TOKCUYHOCTH apEHOB

I'eneTnyeckas CBSI3b
yYrieBoaoponosn,
MMpUHAAJICIKAIINX K
Pa3InYHBIM KJIacCaM

bu6mmoreka [JOK

bu6mmorexa [JOK

14

[TpupoaHbIE HCTOYHHUKH
YIIIEBOIOPOAOB: IPUPOIHBII
ra3 v NOIMyTHbIE HE(TSIHbIE
ra3pl, He()Th ¥ MPOAYKTHI €€
nepepadoTKu

bu6mmorexa [JOK



15

16

17

18

19

20

21

22

23

[TpuponHbIE HCTOYHUKH
YIJIEBOJOPOAOB: IIPUPOAHBIN
ra3 1 NOINyTHbIE HEPTIHbIE
rasbl, He)Th M IPOAYKTHI €€
nepepadoTKu

O06o0mmenue 1o paszueny
«YTJIeBOJOPOABI»

[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: METAHOJ M 3TAHOI.
Bomopoanascsszb

MHOroaToOMHBIE CITUPTHI:
STWJICHTJIMKOJIb U TIINLEPUH

@DeHOI: CTPOEHHUE MOJIEKYIIBI,
¢du3nUecKrue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHHE
Anbnrerunsl: GopmManbaerua u
areTanbJIeruy. AIeToH
OnHOOCHOBHBIE ITPEIEIIbHBIE
KapOOHOBBIEC KHCIIOTHI:
MypaBbHHas U YKCyCHas

[TpakTrueckas padora Ne 2.
«CpoticTBa pacTBopa
YKCYCHOM KHCIIOTBD»
CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MMPEACTAaBUTCIN
BBICHINX Kap6OHOBI)IX KHCIIOT

bu6mmoreka [JOK

bubnunorexa LIOK

bu6mmoreka [IOK

bubmuoreka [JOK

bu6mmorexa [JOK

bubmunorexa LIOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK



24

25

26

27

28

29

30

31

Mpbu1a Kak coJi BBICIINX
KapOOHOBBIX KHCIIOT, UX
MoIOlIee ACHCTBUE

CrnoxHbie (pupbI Kak
IIPOM3BOJIHbIE KAPOOHOBBIX
KHCJIOT.
['uaponu3cinoxHbIX3(UpoB
Kupsl: rugposnus,
IIpUMEHEeHne, OnoIornyecKas
POJIb )KUPOB

YTieBoasl: cOCTaB,
knaccudukanus. Baxneimme
MIPEACTABUTEINH: TIIOKO03a,
bpykTo3a, caxaposa

Kpaxman u nemnronosa kak
NPUPOAHBIE TTOJTUMEPDI

O600611eHre 10 pa3nery
«Kucnopoacoaepxaine
OpraHUYECKNUE COETUHEHMS
AMWHBI: METUJIAMUH U
AHUJIUH

AMHHOKHCIOTBI KaK
aMmdoTepHbIe OpraHUYECKHe
COEIMHEHMS, UX
O1oJI0rMYecKoe 3HaYCHUE.
Ilenrtuabl

bu6mmoreka [JOK

but6moreka [JOK

bu6mmoreka [IOK

but6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

but6mmoreka [JOK

bubmuoreka [IOK



benku xak npupoaHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COEIIMHEHUS

OCHOBHBIE IOHATHSI XUMHH
33 BBICOKOMOJIEKYJISIPHBIX
COECUHEHUN

OCHOBHBIC METOAbI CHUHTEC3a
34 BBICOKOMOJICKYJISIPHBIX
coeguHeHmii. IlmacTMaccel,

Kay4yKH, BOJIOKHaA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [IOK



11 KITACC

Ne
n/n

Konnuecrso
Temaypoka
yacos

IIpakTHyeckne
padoThbI

DJieKTpoHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE PeCypChI

XUMUYECKUH 2NIeMEHT. ATOM. DIIEKTPOHHAS
KOH(pHTyparmus aToOMOB

[Iepnoanueckuit 3akoH u [lepnoanueckas
CHUCTEMAa XMMUYECKUX 3y1eMeHToB /], 1.
MeneneeBa, ux cBsi3b C COBPEMEHHON
TEOpUEN CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHYECKHUX JIEMEHTOB M UX COCIMHEHUMN
0 TPYIIIIaM | TepruoaaM. 3HaueHUE
MEPUOJUYECKOTO 3aKOHA U CUCTEMBI
XuMHYeCcKuX 31eMeHToB /.M. MeHnaeneeBa
B Pa3BUTUM HAYKHU

CrtpoeHue BemiecTBa. XMMHUUYECKasl CBS3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUS 1
KOBAJICHTHOM CBs3U. BogopoaHascBsa3b

BanentHOCTB. DIIEKTPOOTPHLIATEILHOCTb.

Crenens okucieHus. Bemiectsa

MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO

CTPOCHHUS

[TonATHE O TUCTIEPCHBIX CUCTEMAX.

HcTrHHBIE ¥ KOJUIOMIHBIE PACTBOPHI. 1
MaccoBasi 107151 BEIIECTBa B PaCTBOPE
Knaccudukanus u HoMEHKIaTypa
HEOPraHMYECKUX COCIUHEHUI.

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [{OK

bu6mmoreka [JOK

bu6mmoreka [{OK

bubnnorexa [IOK

bu6nuoreka [JOK



10

11

12

13

14

I'eneTmueckas cBI3b HCOPraHNYCCKUX
BCIICCTB, PAa3JIMYHBIX KJIIACCOB

Knaccudukanys XuMHUeCKUX peakliui B
HEOPraHUYECKOW M OPraHUuYECKON XUMUU.
3aKOH COXPaHEHMsI MAaCcChl BEIIECTB; 3aKOH
COXPAHEHHUs U MPEBPALICHUS SHEPTUH NIPH
XMMHUYECKHUX PEaKIMIX

CxopocTts peakiiuu. OOpaTMbIC PEaAKIIHH.
XUMHUYECKOE PABHOBECHE

[IpaxTuyeckas pabora Ne 1. «Brnusiaue
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIUn»

DJEeKTPOIUTHYECKAs TUCCOIMATIHS.
[Monstue o BogopogHOM mokasaresne (PH)
pactBopa. PeaknimurnoHHOrooOMeHa.
I'mpponusopraHnyeckux u
HEOPraHUYCCKUXBEIECTB

OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [TonstTue 06 3mexTponu3e
pacIuIaBoB U pacTBOPOB COJIEH

O6o06menue no pazaeny «Teopernueckue
OCHOBBI XHMHI»

MeTtamisl, UX MMOJIOKESHHUE B
[Tepuoanueckol cucTeMe XUMHUYECKHUX
snemenToB 1. . MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
O06muedr3nuecKuecBONCTBAMETAIIIIOB

bu6nuorexa [JOK

bu6mmorexa [JOK

bu6mmoreka [IOK

bu6mmorekxa [JOK

bu6nuorexa [JOK

bu6nunoreka [JOK

bu6mmoreka [JOK



15

16

17

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUI
PAX HAIIPSKEHUN METAJIOB

XUMHYEeCKHE CBOMCTBA BaAXKHEHIITIX
MeTaJuIoB (HATPHUH, KaTui, KaabIuH,
MarHui, alIOMUHUN) U UX COSTMHEHUI
XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeTMHEHUN

bu6mmoreka [JOK

bu6mmoreka [JOK

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U uX
CoeTUHEHUN

bu6mmoreka [JOK

19

20

21

22

23

[Ipaktuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTATIbHBIX 33/1a4 110 TEME
«Mertamap»"

Hewmeramnibl, X mMojgoXeHue B
[Tepuoanyueckoil cucteMe XUMUYECKUX
aneMenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB
®duzndeckue CBONCTBa HEMETAIIORB.
AnnoTponusi HEMETaUIOB (Ha IPUMEpE
KHCIIOpOJa, cepbl, hocdopa u yrieposa)
XHUMHUYECKUE CBOMCTBA FAJIOT€HOB, CEPBI U

HUX COeIUHEHUN

XUMHUYECKUE CBOMCTBA a30Ta, hochopa u
HUX COeIUHCHUN

bu6mmoreka [JOK

bu6mmorexa [JOK

bu6mmorekxa [JOK

bu6nuorexa [JOK

Bbu6nuorexa [JOK

24

25

XVMHYECKUE CBOUCTBA YII€pOAa, KPEMHUS
U UX COCTMHEHUN

[IprMeHeHne Ba)KHENIIMX HEMETAJUIOB U UX
COeTUHEHUN

bu6mmoreka [JOK

bu6mmoreka [JOK



26

27

28

29

30

31

32

33
34

O00011eHEe U cCUCTEMATH3AIMs 3HAHUH 110
TeMme «HemeTtamnely. Berauciaenus mo
YpPaBHEHUSIM XUMHUYECKUX PEAKLUU U
TEPMOXUMHUYECKHUE PACUETEI

[Tpaktuueckas padora Ne 3. «Pemenune
9KCHEPUMEHTAIbHBIX 33/1a4 110 TeMe
"Hemeraist"»

0O000menue 110 TemMmaM «MeTaJuTe»y U
«Hemetaiien)

HGOpFaHI/I‘{eCKI/Ie " OPraHU4YCCKUC KUCJIOTHI.
HCOpFaHI/I‘IeCKI/IG " OPraHn4YCCKuc
OCHOBaHUA

AmpoTepHbIe HEOPraHUYEeCKUe U
opraHuyeckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

Posnb xuMum B obecnieueHNH
JKOJIOTUYECKOM, SJHEPreTUIECKON U
NUILIEBON O€30MaCHOCTH, Pa3BUTUU
MeTUITTHBI

[IpencraBnenust 00 oOMIMX HAYYHBIX
HPUHIMIAX IPOMBIIUIEHHOTO HOJTY4YEeHUs
Ba)XKHEUININX BEIIECTB

Yenosek B MHUPE BCIICCTB U MAaTCPUATIOB

XHUMHA U 310pOBbEYEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6mmoreka [JOK

bu6mmorexa [JOK

bu6mmoreka [IOK

Bbu6nmuorexa [JOK

Bbu6nuorexa [JOK

bubmuoreka [JOK

bubmuoreka [JOK



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

INa6puensa O.C., Octpoymon N.I'., Cnaakos C.A., Xumus 11 kmace, M.:
[Ipoceenienue, 2026

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

E.N.ApnamnukoBa, H.b.Kazénnosa, M.E.Tamm Kypc opranndeckoi xumun". "AkBapuym",
M. 19961.

IMa6puensn, O. C. Xumus. 11 kinacc. ba3zoBsiil ypoBeHb: METOAMUECKOE TOCOOUE 110
yuebnuky O. C. I'abpuensna / O. C. I'abpuensn, C. A. Cnagkos. - M.: lpoda, 2014.

I'a6puensn O. C. Xumus. bazoBsiit ypoBens. 11 knacc: KHUTA A1 yauTens /
O.C.T'abpuensn, 1. I'. Octpoymona, C. A. Crnangkos. - M.: JIpoda, 2014.

lNabpuensu, O. C. Xumus. ba3zosselil ypoBeHs. 11 kiacc: KOHTPOJIBHBIC U TPOBEPOYHBIC
pa6otel / O. C. I'abpuensu [u np.]. - M.: Ipoda, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bu6mmoreka [JOK
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