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Ilnanupyembie
npeaMeTHbIE
pe3yJIbTaThl

[IpenMeTHble pe3yabTaThl OCBOEHUS MPOTrpaMMbl MO XHMHUU Ha
yri1y0JE€HHOM YpOBHE Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT
cnenuduyeckre s ydeOHOro mpeaMmera «XuUMHs» HaydYHbIE 3HaHUS,
YyMEHUSI U CIOocoObl JAEMCTBHI 1O OCBOEHUIO, WHTEpIpEeTaluu U
npeoOpa3oBaHUIO 3HAHWM, BUABI JAEATEIBHOCTH IO IOJYyYEHHIO HOBOTO
3HAHMS U IPUMEHEHUIO 3HAaHUM B pa3IMUHbIX YU€OHBIX CUTYalUAX, a TaKkKe
B peajbHbIX KU3HEHHBIX CUTYallUAX, CBA3AHHBIX C XUMHeHl. B mporpamme
10 XMMHH NIPEAMETHBIE PE3YJIbTAThI IPEACTABIIEHBI 110 F0JIaM U3y4EHUS.

10 KVIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHSD»
OTpaXKaroT:

COPMHPOBAHHOCTb ~ NPEJACTABIECHUI: O MecTe M  3HAaYeHUHU
OpraHMYECKONM XMMHMHM B CHCTEME €CTECTBEHHBIX HayK M €€ poJId B
o0ecreyeHn yCTOWYMBOIO pPa3BUTHs YEJIOBEUECTBA B pELICHUM IMPOoOiIeM
HKOJIOTHYECKON, IHEPreTHUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIMLMHBI, CO3/JaHUU HOBBIX MAaTEpHaJIOB, HOBBIX MCTOYHHMKOB 3HEPIHH, B
o0ecrieyeHnH pPalMOHAIBFHOTO MPUPOIONOIL30BaHUsA, B (HOpMUpOBaHUH
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YelOBEKa, a TaKKE SKOJIOTMYECKH
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/J0OPOBBIO U MPUPOIHOMN Cpee;

BIIQJICHUE CHUCTEMOM XMMHYECKHUX 3HAaHHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE TIOHATUSA — XUMHYECKMM DJIEMEHT, aTOM, SIpO H
3JIEKTPOHHAsE 000JI0UKa aTtoma, s-, p-, d-aTOMHbIE OpOUTAIM, OCHOBHOE U
BO30YXIIEHHOE COCTOSIHUS aToMa, THOpUIU3AIHs aTOMHBIX OpOUTaNel, HOH,
MOJIEKYJd, BaJCHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHMS,
XUMHYECKasi CBsI3b, MOJIb, MOJIIPHAsl Macca, MOJIAPHBINA 00BEM, yIiIepoJHbII
CKeneT, (yHKUMOHalbHAs TpyMNa, paauKal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHyTBIE, COKpAIIEHHBbIE, CKEJIETHBIE), H30MEpHUs CTPYKTypHass H
IIPOCTPAHCTBEHHAs (reomeTpuyeckas, OITHUYECKas), U30MEDBI,
TOMOJIOTUUECKUA  psii, TOMOJIOTHM,  YIJIEBOJAOPOABI, KHUCIOPOI- U
a30TCOJEp/KalIMe OpPraHMYECKHE COCAWHEHHsA, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHMSI; TEOPUH, 3aKOHBI
(nepumonmueckuit  3akoH J[. WM. MenneneeBa, Teopust CTPOEHHUSA
opranndeckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MAacCChl
BELIECTB, 3aKOH COXPAHEHHs U IPEBPAILEHUS 3HEPTUU IPU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUI A3BIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEXKAIIUE B OCHOBE IOHUMAHUS IPUYMHHOCTH
U CHCTEMHOCTM XMMHMYECKHMX SBJICHMH; IPEICTaBICHUS O MEXaHU3Max
XUMHUYECKMX  peakuuil,  TepMOJMHAMUYECKMX U  KUHETHUYECKUX
3aKOHOMEPHOCTSX MX NPOTEKAHMs, O B3AaUMHOM BIIMSHHH aTOMOB W IPYIII
aTOMOB B MOJIEKYJIaX (MHIAYKTHUBHBIN U Me30MepHBbIN 3P PEKThI, OpPUEHTAHTHI
I u Il pona); pakrosornueckre CBEEHUS O CBOMCTBAX, COCTaBE, OIYyUYEHUN
1 6€3011aCHOM HCIOJIb30BAaHUH BaXKHEHIIINX OPraHUYECKUX BEILECTB B OBITY
U TIPAKTUYECKON JIEesATeIbHOCTH YeJOBeKa, OOIIMX HAy4YHBIX MPUHIMIIAX
XUMHYECKOIO TPOMU3BOJACTBA (HAa TpUMEpe MPOU3BOJCTBA METAHOJIA,




nepepaboTKu HePTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABISATH XapaKTepHbIE MPU3HAKU
MOHATUH, yCTaHaBJIUBATh ux B3aUMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIIME MOHATHSA IIPU ONMMCAHUU COCTaBa, CTPOEHHSI U CBOMCTB
OPraHUYECKHX COCIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUH:

UCIIOJB30BaTh ~ XUMHUYECKYI0  CHMBOJIMKY JJII  COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX  (pa3BEPHYTHIX, COKpAIIEHHBIX U
CKEJIETHBIX ) (hOpPMYJT OPraHUYECKUX BEIIECTB;

COCTaBIISITh YPAaBHEHUS XHMHUYECKUX pEaKUUHd M pacKpblBaTh HX
CYIIHOCTb: OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIHI IMOCPEICTBOM
COCTaBIICHUSI AJIGKTPOHHOTO OalaHca 3THUX peakUud, peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHMS UX IOJHBIX M COKPALIEHHBIX MOHHBIX
YPaBHEHU;

W3rOTaBJIMBAaTh MOJEIM MOJIEKYJ OpPraHWYeCKHX BELIECTB Ui
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh ~YMEHUH: YCTaHABIMUBATH TPUHAAJIEKHOCTh
M3YUYEHHBIX OPraHWYECKHX BEIIECTB MO HX COCTaBy M CTPOEHUI0 K
OTIpeNIeIEHHOMY KJIacCy/TpyIIie COeIMHEHUH, JaBaTb MM Ha3BaHHUS IO
cuctemarnueckoil Homenknarype (IUPAC) u mpuBoauTh TpHUBHANIbHBIE
Ha3BaHUs [UIS OTHAENbHBIX MPEJICTABUTENE OPraHUYEeCKUX BEIIECTB
(oTHNIeH,  aUeTWSeH, TONYOJ, TJHMLIEPHH, OJTUJICHIVIMKONIb, (EHOI,
dbopManbaerua, ameTranblerui, alueToH, MypaBbUHas KHCIIOTa, YKCyCHas
KHCJIOTa, CTEapUHOBAs, OJICMHOBAs, MAJbMUTUHOBAs KUCIOTHI, TJIMLIHKH,
aJlaHuH, MaJibTo3a, (PYKTO3a, AHWIWH, JAUBUHWI, H30IpPEH, XJIOPOMpEH,
CTHUPOJI U ApYyTHE);

c(hOpMUPOBAHHOCTh YMEHHsI OMPEACNATh BHJ XUMUYECKOW CBSI3U B
OpPraHMYECKUX COEIMHEHUAX (KOBAJIEHTHAs U MOHHAs CBs3b, G- U M-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(OpMUPOBAHHOCTh ~ YMEHHUS TMPUMEHSATh IOJIOKEHUS  TEOPUU
CTpoeHHusi opranuyeckux BemiectB A. M. bytiepoBa s 00bscHEHHA
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHUE,
¢u3uueckue W XMMHUYECKHE CBOWCTBA THIHWYHBIX MPEICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEHIECTB: aJKaHOB, LHKIIOAJIKAHOB,
AJIKEHOB, AJIKaJUEHOB, AJIKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJIOB, CIUPTOB,
QJIbJIETUOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(HUPOB,
JKUPOB, HUTPOCOEAMHEHUN U aMHHOB, aMHUHOKHCIIOT, OEJIKOB, yTIJE€BOJIOB
(MOHO-, IH- W TOJMCAXapUIOB), WIUIIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEX1y HHUMHU YPaBHEHMSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKLIHUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

c(OpMUPOBAHHOCTh ~ YMEHHUS TMOATBEPXKAAaThb HAa  KOHKPETHBIX
OpUMepax  XapakTep  3aBUCHMOCTH  PEAKIMOHHOH  CIIOCOOHOCTH
OpraHMYECKHUX COEJMHEHUHN OT KpPaTHOCTU U THIA KOBAJIEHTHOH CBA3M (G- U
T-CBSI31), B3AUMHOTO BIIUSIHUSL aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTD YMEHMUS XapaKTepu30BaTh VUCTOYHUKU
YTJIEBOJOPOIHOTO CHIPhsl (HE(DTh, MPUPOIHBIA Ta3, yrojib), CIIOCOOBI €ro
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOIyKTOB MepepadoTKy;

c(hOpMHUPOBAHHOCTh BIAJCHHS CUCTEMOW 3HAHUH O ECTECTBEHHO-




HAYYHBIX METOAaX TMO3HAHUS — HAOIIOICHUH, U3MEPEHUH, MOJICTUPOBAHUH,
IKCIIEPUMEHTE (PeaJTbHOM U MBICICHHOM) M YMEHUS IIPUMEHSTh 3TH 3HAHHUS,

c(OpMUPOBAHHOCTh yYMEHHSI TMPUMEHATH OCHOBHBIE OIEpaluu
MBICITUTEIIEHON JIEATEHPHOCTH — aHAlIM3 U CHHTE3, CpaBHEHHE, 00001IeHue,
CHUCTEMATH3aIMI0, BBISBICHHEC NPHYUHHO-CIICICTBEHHBIX CBS3eH — JUIS
W3Yy4YEHUS CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHUH: BBISIBISTH B3aUMOCBSI3b XHMHUYECKUX
3HaHWU C TIOHATHUSAMH U TPEICTABICHHUSIMH JIPYTHX €CTCCTBCHHO-HAYIHBIX
MpeIMETOB JUIsi 00Jiee OCO3HAHHOTO MOHUMAHUS CYIIHOCTH MaTepHalbHOTO
€IMHCTBA MHUpPA, UCIIOJIb30BATh CUCTEMHBIC 3HAHUS 110 OPTAHUIECKON XUMUHI
JUTSE OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHHUM, WMEIONIUX ECTECTBECHHO-
HAYYHYIO TIPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUII: MPOBOIUTH PACUETHI MO XUMHUYECKUM
dbopMyslaM W ypaBHCHUSM XHUMHYCCKHX PEAKIHMH C HCIIOJIb30BAaHHEM
GU3MYEeCKUX BEIMYMH (Macca, O0BEM Ta30B, KOJUYECTBO BEIICCTBA),
XapaKTepU3YIONINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUYETHI IO
HAXO0XJICHUI0 XMMHUYECKOH (POPMYJIBI BEIIECTBA MO W3BECTHBIM MacCCOBBIM
JIONISIM ~ XMMHMYECKHUX DJIEMEHTOB, MPOJAYKTaM CropaHusi, IUIOTHOCTH
ra3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh yMCHHIA: TPOTHO3HPOBATh, AHAIU3UPOBATH U
OLICHUBATh C TMO3UIMI HKOJIOTMYECKON OE€30MacHOCTH MOCIEACTBHS
OBITOBOM M TIPOU3BOACTBEHHOM JEATEIBbHOCTH YEJIOBEKA, CBSA3aHHON C
nepepaboTKOM BEIIEeCTB, UCTIOIH30BATh IMOTYICHHBIC 3HAHUS JUIS MPUHSATHS
rPaMOTHBIX PEIICHU MPOOJIeM B CUTYAIIUAX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh yYMEHHI: CaMOCTOSITENIbHO IUIAHUPOBATh U
MPOBOJMTh XUMHYCCKHIA SKCIIEPUMEHT (ITOJIyYCHHWE W W3yYCHUE CBOWCTB
OpraHMYECKUX  BEIIECTB, KAayeCTBEHHBbICE pEaKlUUd  YIIEBOJAOPOJOB
Pa3IMYHBIX KJIACCOB W KHCIOPOJCOJEPKAIINX OPraHUYECKUX BEIIECTB,
peIIeHHe SKCIePUMEHTANBHBIX 3a7ad 0 PacloO3HABAHHIO OpPTraHUYCCKHX
BEIIECTB) C COOJIIO/IEHUEM MPaBUI O€30IacHOr0 OOpaIleHuUs! ¢ BEUIECTBAMHU
U nabopaTopHbIM 000pyAOBaHUEM, (OPMYIUPOBATH IIENIb HCCIIEIOBAHMUS,
NPEJCTaBIATh B pa3iMyHOW  (GopMe  pe3ybTaThl  JKCICPUMEHTA,
AHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOirofaTh MpaBHiia SKOJOTHYECKH I€1eco00pa3HOro MOBEACHUS B
OBITY ¥ TPYIOBOH NEATEIBHOCTH B LIENSX COXPAHEHHUS CBOETO 370POBbS,
OKPYKaroIIeH TPUPOIHON CPElIbl U JOCTHKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JICHCTBUS HA  JKHUBBIC
OpPraHU3MBbl OMNpPENEIEHHBIX OPraHUYeCKUX BEIEeCTB, IMOHMMAS CMBICH
nokazarens [T/K;

aHAJM3UPOBATh  IE€7IECOO0PA3HOCTh TMPUMEHEHUS OPTaHHUYECKUX
BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOLICHHS
PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIICCTBIISATH II€JICHANIPABICHHBIN
MOMCK XUMHYECKOW MH(POpPMAIMU B PA3NIMYHBIX HCTOYHUKAX (HAaydHas U
y4eOHO-Hay4YHas JINTEepaTypa, CpeacTBa MaccoBoil nHdopmammu, MHTEpHET
U JIpyrue), KPUTHYCCKH AaHAJIM3HPOBATh XUMHUYECKYI0 HH(OpMaImIo,
nepepabarbiBaTh €€ U HUCIHOJIB30BaTh B COOTBETCTBUU C IOCTAaBJICHHOM
y4eOHOM 3a/1a4eil.




11 KUIIACC

[IpenmerHple  pe3yabTaThl  OCcBoeHMs  Kypca  «OOmas u
HEOpPraHUYECKasl XUMUsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh TIPEACTABICHUN: O MaTepUaIbHOM E€IHHCTBE
MHpa, 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBIICHUW IPHUPOABI, O MECTE U
3HAYEHUU XMMUU B CHCTEME €CTECTBEHHBIX HayK M €€ poiiu B o0ecrieueHuH
YCTOMUMBOrO  pa3BUTUS, B  pEIICHHMH MPOOJIeM  SKOJIOTHYECKOH,
SHEPTreTUYECKOW ¢ THIIEBOM O€30MacHOCTH, B PAa3BUTHUH MEAMIIMHBI,
CO3/IaHUM HOBBIX MaTEpUaIOB, HOBBIX HICTOUHUKOB SHEPrUH, B 00ecrieueHNH
palMOHATIBHOTO MPUPOIOIOIL30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHHS U
oOmieil KyJabTyphl 4YelOBeKa, a TakXKe DSKOJOTHYeCKH OOOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 310POBBIO U IIPUPOJHOM Cpeae;

BIIQJICHUE CUCTEMOM XMMHYECKHUX 3HAHHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE MOHATUSA — XUMHUYECKUN 3JIEMEHT, aTOM, SAPO aToMa,
U30TOIbI, JJIEKTPOHHAs 000JI0YKa aToMma, s-, p-, d-aTOMHBIE OpOUTay,
OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSA aToma, TMOpUAHM3alus aTOMHBIX
opOuTaned, HMOH, MOJIEKYJa, BaJIEHTHOCTh, 3JEKTPOOTPULIATEIHHOCTD,
CTENEHb  OKHUCIEHMs, XHMHYecKas CBs3b (KOBaJleHTHas, HWOHHas,
MeTaJlJIn4yecKasi, BOJOPOJHAs), KpUCTAINIMYEecKass pemérka, XUMHUYecKas
peakuus, pacTBOp, OSJEKTPOJIUTHI, HEIECKTPOIMUTHI, JJICKTPOIUTHUECKAS
Juccoupanus, CTENEeHb  JHUCCOLMALMM,  BOAOPOIHBIM  IIOKa3aTellb,
OKHCITUTEb, BOCCTAHOBUTEINb, TEIUIOBOH 3(()EKT XUMHUECKOW peakuu,
CKOpPOCTb XUMHYECKOW pEaKIUH, XHMHYECKOE DPAaBHOBECHE; TEOPHUH U
3aKOHBI (T€OPHsI AIEKTPOIUTUYECKON TUCCOLMALINY, NEPUOINYECKUN 3aKOH
J.1. MenaeneeBa, 3aKOH COXpaHEHHs MACChI BEILIECTB, 3aKOH COXPAHEHHUS U
MPEBpALICHHS] PHEPIHU NPU XMUMHYECKHUX DPEAKIUAX, 3aKOH IMOCTOSIHCTBA
cocTaBa BEIECTB, 3aKOH JEHCTBYIOLIMX Macc), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUHN S3BIK XMMHHM, MHPOBO33PEHUECKHE 3HAHUS, JIEXKAIUE B
OCHOBE MOHUMAaHMsI MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHMIA;
COBPEMEHHBIE NPEJCTABICHUSA O CTPOCHUHU BELIECTBA HA aTOMHOM, MOHHO-
MOJIEKYJISIPHOM M  HAaJMOJIEKYJSIPHOM  YpPOBHSIX; IPEACTABIEHUSA O
MEeXaHM3MaX XUMHUYECKHX peakluil, TEepPMOJNHAMUYECKUX U KMHETHUUYECKUX
3aKOHOMEPHOCTAX UX IPOTEKAaHUSA, O XUMHUYECKOM PAaBHOBECUM, PACTBOPAX
U JIUCTIEPCHBIX CHCTeMaxX; (haKTOJOTHYECKUE CBEIEHHs O CBOICTBax,
cocTaBe, TMOIy4YeHHMH M  O€30MacHOM HCIOJb30BAaHUM  Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JesTeIbHOCTH
4eJI0BEKa, OOIIMX HayYHBIX MPUHIUIIAX XMMHUECKOTO IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHI: BBIABISATH XapaKTepHbIE MPU3HAKU
HOHSTHH, YCTaHAaBJIUBATh ux B3alMOCBSI3b, HCII0JIb30BaTh
COOTBETCTBYIOIINE MOHATHUS MPU ONMCAHUU HEOPraHMYECKHUX BEIIECTB U UX
IIPEBpAICHU;

c(OPMHUPOBAHHOCTb YMEHUS UCIIOJIb30BaTh XUMUUECKYI0 CUMBOJIUKY
JUI COCTaBNICHHS (OPMYJ BEIIECTB W YpaBHEHHH XWMHUYECKUX pPEaKLui,
cuctemarnueckyto HomeHknaTypy (IUPAC) u TtpuBuanbHble Ha3BaHUS
OTJIEJIbHBIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUS OINpPENEeNsATh BaJCHTHOCTh W CTENEHb
OKHUCJICHUS XHMHUYECKUX OJJIEMEHTOB B COCIMHEHUSX, BUJ XUMHYECKOM
CBA3M (KOBaJeHTHas, WOHHAs, MeTaJUIMYEeCKas, BOJOPOJAHAs), THII
KPUCTAJUIMYECKOM PEeIIETKY KOHKPETHOIO BELIECTBA;




c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBHUCUMOCTH CBOHCTB
BEIIIECTB OT BHJa XUMUYECKOW CBS3U M TUIA KPUCTAJUTMUECKOW PEIIETKH,
OOMEHHBII ¥  JOHOPHO-aKIENTOPHBIH  MEXaHU3Mbl  OOpa30oBaHU
KOBaJICHTHOM CBS3HU;

c(hOpMUPOBAHHOCTh yYMEHUH: KIACCH(DUIIMPOBATH: HEOPTaHUYECKHE
BEILECTBA IO UX COCTaBY, XUMUYECKHE PEAKLIMH MO Pa3IUYHbIM IPU3HAKAM
(4uciTy U cOCTaBy pearupyroninux BEIIeCTB, TEIUIOBOMY d(PQEKTy peaxiu,
W3MEHEHUIO CTETNCHEH OKHCICHHUS JJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO
KaTajgu3aTopa U JApYyrue); CaMOCTOSITENIbHO BBIOMpATh OCHOBAHHS H
KpUTEpUU ISl KIACCHU(PUKAIMU HW3YYaeMbIX BEIIECTB M XUMHYECKUX
pEaKLHii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPHIBATH CMBICT MEPUOAUYECKOTO
3akoHa J[. 1. MenzgeneeBa u 1€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh ~ yMEHHM:  XapaKTepH30BaThb  JIIEKTPOHHOE
CTPOCHHE aTOMOB M HMOHOB XMMHUYECKHX 3JIEMEHTOB NEPBOTr0O—4ETBEPTOTO
nepuonoB Ilepunonnueckort cuctembl J.M. MenneneeBa, uCHonb3ys
MOHATUSL «IHEPreTUUECKUE YPOBHU», «IHEPreTUUECKHE IMOTYPOBHU», «S-,
p-, d-aromMHBIE OpOUTaNIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUYECKHUE
COCTOSIHUSI aTOMay»; OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMUYECKUX DSJIEMEHTOB W MX COEAMHEHUN MO MepuojaM U TIpynmnam
[Tepuoanueckoit cucremsl [[. M. MeHneneeBa, BaJICHTHbIE BO3MOKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHUS MX ANEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh (OMHUCKHIBATH) OOIIME
XUMUYECKHE CBOMCTBA BELIECTB pPAa3IMYHBIX KJIACCOB, MOATBEPKIATH
CyIIECTBOBAaHUE  TEHETHYECKOM  CBA3M  MEXAY  HEOPTaHHMYECKUMU
BEIIECTBAMM C IOMOILBID YPaBHEHUW COOTBETCTBYIOUIUX XUMHUYECKHUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYITHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO
OanaHca ATHX peakIuil; peakuii HOHHOTO OOMeHa MYTEM COCTABJICHUS UX
MOJIHBIX W COKPAIIEHHBIX HWOHHBIX YPAaBHEHHH, pEaKIWi THAPOJIHN3A;
peakuuii KOMIUIEKCOOOpa3oBaHUs (HAa TMpHUMEpe T'HAPOKCOKOMILIEKCOB
[IMHKA U aJTFOMUHHUS);

c(hopMUPOBAHHOCTH YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH
MPOTEKaHUsI XMMHYECKUX pEaKkUMil ¢ Y4€TOM HX JHEPreTUYECKHUX
XapaKTEPUCTUK, XapaKTep H3MEHEHMsSI CKOPOCTH XMUMHYECKON peakiuu B
3aBUCUMOCTH OT pa3IW4YHBIX (haKTOPOB, a TaKXKE XapaKTep CMEHICHUS
XUMHYECKOTO PAaBHOBECHSI O] BIUSHUEM BHEIIHUX BO3JACHCTBUI (IPUHIUI
Jle larenwe);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPH30BATh XUMHUECKUE PEAKITUH,
JeXalye B OCHOBE IPOMBIIIJICHHOTO TIOJYYEHHS CEPHOM KHCIIOTHI,
aMMMaKa, oOOIlMe Hay4yHble MPUHIUIBI XUMHUYECKUX IPOU3BOICTB;
1e1ecoo0pa3HoCThb MIPUMEHEHHUS HEOPTaHUYECKUX BEIIIECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh ~ BJIAJICHUS CHUCTEMOW 3HAaHUH O MeToJax
HAy4YHOTO TIO3HAHUSA SIBJICHUW TPUPOABI — HAOIIOICHWE, HW3MEpPEHHUeE,
MOJIETTUPOBAHUE, IKCIIEPUMEHT (peasbHbI M MBICICHHBIN), UCTIOIB3YyEMBIX
B ©CTECTBEHHBIX HayKaX, YMEHHUS TMPUMEHITb OSTU 3HAHHUS TPHU




OKCIIEPUMEHTAIBHOM  HMCCJIECIOBAHUM BEIIECTB U IS OOBACHEHHSA
XUMHUYECKHX SBICHUH, HMMEIOIIUX MECTO B MpPHUPOJAE, NPAKTUYECKOM
JIEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(OPMHPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBA3b XHUMHYECKHX
3HaHUU C TIOHATUSMHU U TPEICTABICHUAMU JPYIHX €CTECTBEHHO-HAYUHBIX
peIMeTOB i 0ojiee OCO3HAHHOTO MOHMMAHUS MAaTEPUATBHOTO €IUHCTBA
MUDA;

c(OpMHUPOBAHHOCTh YMEHHS TPOBOAUTH PACUETHI: C UCHOIB30BAaHUEM
MOHATUM «MaccoBas JIOJIsI BellecTBA B pacTBOpPE» U «MOJspHas
KOHIIGHTPALlUs»; MacChl BelIecTBa WM O0bEMa Ta3a IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WU OOBEMY OJHOTO M3 Y4YaCTBYIOUIMX B
peakiuu BEIIeCTB; TEIIoBOro 3¢ ¢dekra peakiuu; 3Ha4YeHUs] BOJOPOIHOTO
IOKa3aTelsl PacTBOPOB KHUCJIOT M INEJIOYEH C M3BECTHOW CTENEHBIO
JUCCcoLMaluy; Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOIYKTa peakluy,
€CJIM OJIHO M3 MCXOIHBIX BEILECTB JIAHO B BUJE PACTBOpA C ONpPEACIEHHON
MacCOBOU JI0JIell pacTBOPEHHOTO BEIIECTBA WM JTAHO B M3OBITKE (MMEET
IIPUMECH); AOJIH BBIXOJa MPOIYKTa peaKIMK; 00bEMHBIX OTHOILIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBATh U
IIPOBOANTH XMUMMUYECKUH HKCIEPUMEHT (TPOBEACHHUE pEaKUUi HOHHOTO
oOMeHa, TOJTBEPXKJIEHUE KayeCTBEHHOIO COCTaBa HEOPraHUYECKUX
BEILLECTB, ONPEJEICHUE Cpellbl PacTBOPOB BEIIECTB C  IOMOILBIO
WH/IMKAaTOPOB, HW3yY€HHE BIUSHHUA pPa3lIUYHBIX (HAaKTOPOB Ha CKOPOCTb
XUMHYECKON pPEaKIUH, pelIeHHE SKCIEPUMEHTAIBHBIX 3aJad I0 TeMam
«Mertamiey u «Hemeramnb») ¢ cobmoneHueM MmpaBuil 0e30MacHOrO
oOpamieHuss ¢  BeWIECTBAMH U JAOOPaTOPHBIM  0OOPYJIOBAHHUEM,
dbopMynMpoBaTh LENb HUCCIENOBAHUS, MPEJICTABIATh B pa3andHOil (opme
pe3yiabTaThl  JKCIIEPUMEHTa,  aHAJIM3UpPOBaTh U OLIGHUBATh  MX
JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh yMEHHUUW: COOMIOaTh TpaBWja IOJIb30BAHMS
XUMHYECKON MOCYJ0i M J1abopaTOpHBIM OOOpYyAOBaHUEM, OOpalleHUs C
BEUIECTBAMM B COOTBETCTBUM C MHCTPYKUMSIMHM 110  BBIIOJIHEHUIO
71a00paTOPHBIX XHUMHUYECKUX OIBITOB, HKOJOTMYECKH LIEJIecCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM JESATENBHOCTH B IENSIX COXPAHEHUSI CBOETO
310POBbS, OKPYKAOLIEH IPUPOJHON CPEAbl U TOCTUKEHUS €€ YCTOUNYUBOIO
pa3BUTHSA, OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JEWCTBUS HA >KHUBbIE
OpraHU3Mbl OIpPEAEIEHHBIX HEOPraHMYECKUX BELIECTB, MOHUMAs CMBICI
nokazarens [T/K;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIICCTBIIATH II€JICHANIPABICHHBIN
MOMCK XUMHYECKOW MH(POpPMAIMU B PA3NIMYHBIX MCTOYHUKAX (HAaydHas U
yueOHO-Hay4YHas JTUTeparypa, cpeicTBa MaccoBoil nHpopmaimu, MHTEpHET
U Jpyrue), KpUTHYECKH aHaJIM3UpOBaThb XUMHUUYECKYI0O HH(OpMaluio,
nepepabatbiBaTh €€ W HUCIHOJIB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM
y4eOHOM 3a/1a4eil.

JInuHOCTHLIE U
MeTanpeaMeTHbIe
pe3yabTaThl

JIMYHOCTHBIE PE3YJIbTATDI

B coOTBeTCTBHM C CHCTEMHO-AESITEIBHOCTHBIM TOJIXOJOM B
CTPYKTYpPE JMYHOCTHBIX pE€3yJIbTaTOB OCBOCHHUS MpeaAMETa «XHUMHS» Ha
YpPOBHE cpeaHero oOmero oOpa3oBaHMsI  BBIJCICHBI  CIIEAYIOIINE
COCTAaBIISIIOIIME: OCO3HAHHME OOYYAIONIMMHUCS POCCHICKOM TIpaskJaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U




CaMOOIIPEICTICHUI0; HAIMYUE MOTHBAIIMM K OOYYEHHIO0, TOTOBHOCTH U
CITOCOOHOCTH 00YYarONUXCsl PyKOBOJCTBOBATHCSI MPUHATHIMUA B OOIIECTBE
NMpaBWIaMd W HOPMaMM  TOBEJICHMS;  HaJIM4YME  IPaBOCO3HAHMS,
OKOJIOTMYECKON KYIBTYpBI, CIOCOOHOCTh CTaBUTh LEIH W CTPOUTH
JKU3HCHHBIC TIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHHUS MpeaMeTa «XHUMHs OTPakaroT
c(hOpMHUPOBAHHOCTH OIBITA MTO3HABATEIHPHON U MPAKTUYECKON IEATEITHBHOCTH
00ydJaromuxcs B mMPoIeCcce peaan3aiuu 00pa3oBaTeIbHON JeATEILHOCTH.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHHUS MpeaMeTa «XHUMHs OTPakaroT
c(hOpMHUPOBAHHOCTH OIBITA MTO3HABATEIHPHON U MPAKTUYECKON EATEITHBHOCTH
00ydJaromuxcst B MPoIeCcCce peaanu3aiui 00pa3oBaTEIbHON EATETbHOCTH, B
TOM YHCJIE€ B YaCTH:

1) rpaaaHCKOTr0 BOCIMTAHMS:

OCO3HAHUS OOYYarOUIUMHUCA CBOWMX KOHCTHUTYLIMOHHBIX TIpaB |
00s13aHHOCTEH, YBaXKEHHSI K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS O COLUATBHBIX HOPMAaX M MPaBUIIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NIESITEIBHOCTH MPU CO3IAHUU
y4eOHBIX TMPOCKTOB, PEIICHHH YYeOHBIX H TIO3HABATENbHBIX 3ajad,
BBITIOJITHCHUH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U
apryMEHTHI IPYTUX MPH aHAJN3E PA3INYHBIX BUIOB YUeOHOMH AESITETbHOCTH;

2) NaTPUMOTHYECKOT0 BOCIUTAHMS:

LEHHOCTHOIO OTHOILEHUSI K UCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTE€YECTBEHHOM XHMUU;

YBOXEHUS K TIpoIecCy TBOpUeCTBa B 00JIaCTM TEOpUH U
MPaKTUYECKOr0 MPUIOKEHUSI XUMHH, OCO3HAHUS TOrO, YTO JAHHbIC HAYKH
eCThb pe3yabTar JUTUTEIIbHBIX HaOJII0ICHUH, KpPOMOTJIMBBIX
AKCIIEPUMEHTAJIBHBIX MIOMCKOB, IIOCTOSTHHOTO TPya YUYEHBIX U MTPAKTUKOB,

MHTEpeca U MO3HABATEJIbHBIX MOTUBOB B IOJIYYEHUU U MOCIEAYIOIIEM
aHanmm3e WHPOpPMAIMM O TEPEIOBBIX JOCTHIKCHHSX COBPEMEHHOM
OTEUYECTBECHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOTI'O0 CO3HAHMS, STUUECKOTO MOBEICHHUS;

CITIOCOOHOCTH OIIEHWBATh CUTYaIllMH, CBS3aHHBIE C XUMHUYECKHUMH
ABJICHUSIMU, WU TPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHWBAaTh CBOE TIOBEJACHHUE MW TIOCTYNKH CBOUX
TOBapuIIel C MO3ULMA HPABCTBEHHBIX M IPABOBBIX HOPM M C Y4ETOM
OCO3HAHUS MOCJIEICTBHUI MOCTYIIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBbI:

MMOHUMAaHUs IICHHOCTEH 3I0pOBOI0 M 0OE€30MacHOro o0pas3a >KHU3HH,
HEOOXOJUMOCTH  OTBETCTBEHHOTO  OTHONICHHS K  COOCTBEHHOMY
(U3UYECKOMY U TICUXUIECKOMY 37J0POBBIO;

coOrofeHust paBuil 0€301acHOro 0OpalleHus ¢ BEeIIeCTBaMU B OBITY,
IIOBCEJHEBHOM KU3HHU, B TPYIOBOH IEATEIBHOCTH;

MOHUMAaHUs IIEHHOCTU MPABWJI WHIWBHUAYAJIbHOTO W KOJIJICKTUBHOTO
0e30MacHOro MOBEJICHUSI B CUTYAlUAX, YIPOXKAIOIIUX 37J0POBBIO0 U KU3HU
JIIOJICH




OCO3HAaHHS IOCIEACTBUI M  HENPUATHS BpPEOHBIX IPUBBIUEK
(ynorpebiieHus aKkoroJisi, HAPKOTUKOB, KypeHus);

5) Tpy10BOr0o BOCIIUTAHUA:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIEeI0BATEIbCKON
NEeSITEIbHOCTH, OOIIECTBEHHO ITOJIE3HOM, TBOPYECKOW U JAPYTuUX BHIAX
JESATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE y4acTHE€ B PELICHUU IPAKTUYECKHUX 3a1ad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIb);

UHTEpeca K MPAaKTUYECKOMY M3YUEHUIO Mpoeccuii pa3IuyHoOro poja,
B TOM YHCJIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUM 110 XUMUWY;

YBaXEHHA K TpyAy, JIOAIM Tpylda U pe3yJibTataM TpyIOBOH
JESATEIIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOPY HMHIMBUAYaJIbHONH TPACKTOPUU
obpaszoBanusi, Oyaymieir mnpodeccun U peanu3alud  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB € Y4€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K
XHMHHU, UHTEPECOB U TOTPEOHOCTEH 00I11eCTBa;

6) IK0JIOTMY€eCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKU  LEJIeCOO0pa3HOro OTHOUIEHHS K HpUPOAE Kak
VCTOYHUKY CYIIECTBOBAHHUS KU3HU Ha 3eMIIE;

MOHMMAaHHUS TJIOOABHOTO XapakTepa HKOJIOIMUYECKUX HpodieMm,
BIUSHUS SKOHOMHYECKMX IIPOLECCOB HAa COCTOSHHE MPHUPONHON W
COLIMAJIBHOU CPEMBL;

OCO3HaHHUS HEOOXOJMMOCTH HCIOIb30BaHUS JOCTHKEHUN XUMUU IS
pEILIEHNs] BOIPOCOB PallMOHAJIBHOIO IPUPOIOIIOIb30BaHNUS;

AKTUBHOIO HENPUATHUS JNEUCTBUM, NMPUHOCSIIIMX BPEI OKPYKAIOLIEH
OPUPOIHOM  cpelne, yMEHHMs  IPOrHO3UPOBAaTh  HEOJAronmpUsTHBIE
DKOJIOTMYECKHE  IOCJIEACTBUS  NPEIIPUHMMAEMBbIX  JEHCTBUH U
IIpe0TBpaliaTh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOI'O0 MBINUICHUS, 3KOJIOIMYECKOMN
KYJIbTYpBI, OIIBITA ACSITEIBHOCTH YKOJIOITMYECKON HAIPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI HMHU B  TI03HABATEJIbHOM, KOMMYHMKaTUBHOW U
COLIMAJILHOW NPAaKTHKE, CIIOCOOHOCTU M YMEHMSI aKTHBHO MPOTHBOCTOSTH
UJICOJIOTHH XeMO(hoOuH;

7) IEHHOCTH HAYYHOI0 NO3HAHUS:

MHPOBO33pPEHHUs,  COOTBETCTBYIOIIEIO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTHUKH;

NOHUMAaHMA CHeUU(UKH XUMUHU KaK HAayKd, OCO3HaHUS €€ poid B
(GOopMHUPOBaHMM  PAllMOHAJIBHOIO  HAYyYHOTO  MBILIUICHHS, CO3JaHHUU
LIEJIOCTHOIO MpPEJCTaBIeHUsI 00 OKpyXarolleM MHpe Kak O €JIUHCTBE
IPUPOJbl W 4YEJIOBEKAa, B II03HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodiieM COXpaHEeHUsI MPUPOAHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHM JJIsl COBPEMEHHOM
LUBWIN3ALUHU: B €€ TYMaHUCTUYECKON HAIPABICHHOCTU U BaXHOU POJIA B
CO37IaHMM HOBOM 0a3bl MaTE€pHAILHOM KYJNbTYpbI, B PELUICHUH TT100aIbHBIX
npo0bjaeM  yCTOMUMBOrO  pa3BUTHUS ~ 4YEJIOBEYeCTBA —  CBIPbEBOM,
HHEPreTUUECKOM, MUIIEBOW M SKOJIOIMUECKON O€30IacHOCTH, B PAa3BUTUHU
MEIUIMHBI, OOECHEYEHUN YCIOBUN YCHEIIHOTO0 TpPyAa M 3KOJOTHYECKH
KOM(OPTHOM KU3HHU KaXKI0ro 4jeHa o0I1ecTBa;

€CTECTBEHHO-HAy4YHOU I'PaMOTHOCTH: ITIOHUMAaHUS CYLIHOCTH METO0B




MO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCTIONIB30BaTh TOJyYaeMble 3HAHWS U aHAIHM3a W OOBSCHEHHS SBICHHMA
OKPYKAOILIero MUpa M MPOUCXO/SIINX B HEM M3MEHEHUH, yMEHHS JeaTh
000CHOBaHHBIE 3aKJIOUYEHUS HAa OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIUXCA
JAHHBIX C [EJTBIO MOTyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIB30BaTh XUMHYECKHE 3HAHUS
JUIS petieHus Ipo0ieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIhCKON 1A TEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHUIO U
camM000pa30BaHUI0, K aKTUBHOMY IIOJIyYE€HHIO HOBBIX 3HAHMUU MO XMMHUHU B
COOTBETCTBUH C KU3HCHHBIMU TIOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM Tpyla B  pasauyHbIX  cdepax
po(hecCHOHATEHOM e TEIIEHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ylbTaThl OCBOCHUS MPOTPAMMBI MO XMMHH Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMbIe Ui (POPMHUPOBAHUS MHPOBO33PEHHSI  OOYYAFOIIUXCS
MEXIUCHUIUTMHAPHBIE  (MEXIpEAMETHbIE)  OOlIEHAyYHBIE  MOHSTHS,
OTpakarollMe 1IEeJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELU(PUKY METOJOB
TIO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO,
SHEprus, SBIEHUE, MPOIIECC, CUCTeMa, HAyYHBIH (haKT, MPHUHIIUII, TUTIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBAHNE, HAOIIOICHUE, H3MEPCHUE,
SKCTIEPUMEHT | JIPyTHe);

YHHUBEpCaIbHbIC yueOHbIe JeHCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKATHBHBIC, PEryJIATUBHBIC), oOecmeuynBaromue (HopMupoBaHHe
(YHKIIMOHATHHOH  TPAaMOTHOCTH M COIMAJIbHOH  KOMIIETCHIIMU
o0y4armuxcs;

CITIOCOOHOCTH oOyyJaronmxcs UCII0JIb30BATh OCBOCHHBIC
MEXTUCIUTUTMHAPHBIC, MHUPOBO33PEHYECKHE 3HAaHUS M YHUBEpPCAIbHBIC
y4eOHBbIC JCHCTBHS B IO3HABATEILHON U COLMATBHON MPAKTHKE.

MeranpeameTHbIC PE3YNIBTATHI OTPAXKAIOT OBJIAJICHUC
YHHBEPCAILHBIMU yUEOHBIMH TI03HABATEIIbHBIMH, KOMMYHUKATHBHBIMH W
PETYJISTUBHBIMU JICUCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eCTBHS

1) 6a30Bble JIOTHYECKHUE TeHCTBUSA:

CaMOCTOSITEJIBHO (POPMYJIMPOBATh M aKTyaJU3UpPOBATH MpoOIIEeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh 1NN ACATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCHUTH PC3YyJIbTaTbl ACATCIIBHOCTU C IIOCTABJICHHBIMU
LEJSIMU;

UCIIONIb30BaTh TMPU OCBOCHUM 3HAHUU TNPUEMBI  JIOTUYECKOTO
MBIIIJICHUSA: BBIACIIATE XAPAKTCPHBIC IMPU3HAKU HOHATHH U YCTaHaBJIMBATb
UX B3aMMOCBSA3b, HCIOJB30BAaTh COOTBETCTBYIOLIME TOHSATHS  JUIS
00BSICHEHUS OTACNBHBIX (DaKTOB U SIBJICHMIA;

BbIOMpaTh OCHOBAHUS M KPUTEPUU JUIsl KIACCU(PHUKALMU BEUIECTB U
XUMHYECKHUX PEAKIU;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXAY M3y4aeMbIMU




ABJICHUSIMU;

CTPOUTH JIOTUYECKHE PacCyX ACHUS (MHIYKTUBHBIC, N€TyKTUBHBIE, 110
aHAJIOTUM),  BBIABIATH ~ 3aKOHOMEPHOCTM M HIPOTHBOpEYHMs B
paccMaTpUBaeMbIX SABICHHUX, (POPMYIMPOBATH BHIBOIBI U 3aKITIOUCHHUS;

OPUMEHATh B TMpOLIECCE TIO3HAHMS HUCHOJb3yeMble B XUMUHU
CHUMBOJIMYECKHE (3HAKOBbIE) MOJEIHM, NpeoOpa3oBbIBaTh MOJIEJIbHBIE
IIPEJCTaBICHUS] — XUMHUYECKMM 3HAK (CHMBOJI) JJIEMEHTAa, XUMHYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOW pEakUUu — NpPU PEIIEHUH Y4YEOHBIX
NIO3HABATEJIBHBIX M INPAKTHYECKUX 3aJa4, IPUMEHATb Ha3BaHHBIC
MOJIETIbHBIE TPEJCTABICHUSA U1 BBISBICHMSI XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCIEA0BATEIbCKHE AeHCTBHS:

BJIaJ€Th OCHOBAaMHM METOJOB HAy4yHOrO IIO3HaHWsS BEUIECTB U
XUMHYECKHX PEAKIUN;

dopmynMpoBaTh €M M 3aJaud  HUCCIEJ0BaHMS, HCIOJIb30BaTh
MIOCTaBJICHHBIE W  CAMOCTOSATENIHO C(HOPMYyITUpOBaHHbIE BOIPOCH B
KayecTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS THIIOTE3bI
I10 ITPOBEPKE MTPaBUIIBHOCTH BBICKA3BIBAEMBIX CYKJICHUM;

BJIa/IETh HABBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U IIPOBEACHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPUICHCTBOBATH YMEHHUS HaOII01aTh 3a
XOJOM IIpOLECCa, CaMOCTOATEIbHO IIPOrHO3MPOBATh €ro  Pe3yJIbTarT,
dbopmynupoBath 0000IIEHUS W BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH
pe3yibTaTOB  HCCJENOBAaHUS, COCTaBIATH OOOCHOBaHHBIM OTUET O
HpoJieaHHON pabore;

npruoOpeTaTh OIMBIT YYEHHYECKOW HCCIIEOBATENLCKOM M MPOEKTHOU
JEeSITEIbHOCTH, MPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEILHOMY
IIOMCKY METOJIOB PEIIEHUS IMPAKTUYECKUX 3a]ad, IPUMEHEHHUIO Pa3JInYHbIX
METOJI0B IO3HAHHUS.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMAIUM (HAay4yHO-
HOMYJISIpHAs JTUTEPATypa XUMMUYECKOTO COJIEpKaHMsI, CIIPaBOYHbIE TTOCOOUS,
pecypcsl MHTEpHETA), aHAaTM3UpOBaTh MHPOPMALMIO PA3TUYHBIX BHIIOB U
dopM npencTaBiIeHUs, KPUTHUYECKH OLIEHUBAaThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTB;

dbopMyUpoBaTh 3ampoChl U MPUMEHSTHh Pa3IUYHbIE METOJbl IMPHU
Houcke U oTdbope mHpopManuy, HEOOXOAUMON Ul BBIOJHEHUS Y4eOHBIX
3a71a4 ONPEICIEHHOTO TUIIA;

npuodperaTh OTIBIT HCITOJIb30BaHUSA MH(GOPMaILMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUN U PA3JIMYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMAJbHYIO (HOpMy TNpeacTaBICHUS
uHbopMaluu (cxemsl, rpaduKy, JUarpaMmbl, TaOIUIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAayuyHBIH SI3bIK B KayecTBE CpeACTBa Mpu paboTe ¢
XUMHUYECKOW MH(pOpMaLueil: MPUMEHATh MEXIpeIMeTHbIe ((pu3nueckue u
MaTeMaTHYeCKHe) 3HAaKM U  CHUMBOJBL, (opMynbl, aOOpeBHUATypHI,
HOMEHKJIATYypYy;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KomMMyHuKaTHBHbBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:




3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CY>KAaeMOM TEMBI B X0JI€ IUAJIOTa
W/WIH TUCKYCCHH, BBICKA3bIBAaTh UAeU, (OPMYIUPOBATH CBOU MPEUI0KECHHUS
OTHOCHUTEJILHO BBITIOJIHEHHUS MPEIIOKEHHOMN 3a1a4H;

BBICTYNIATh ~ C  IMpPE3CHTAalUued  pe3yJbTaTOB  I[103HABATEIbHOU
JCSTEIBHOCTH, TMOJAYYCHHBIX CAMOCTOSATCIIBHO WM  COBMECTHO  CO
CBCPCTHHKAMH  TMPH  BBIMOJHCHHH  XHMHYECKOTO  OKCIIEPUMEHTA,
MpaKTUYECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB M3y4aeMBbIX BELIECTB,
peanu3aii  ydeOHOTO MpoekTa, W  (HOpPMyIHpOBaTh BBIBOJABI  I10
pe3ysibTaTaM IPOBEAEHHBIX MCCIICAOBAHUIN MTyTEM COTJIACOBAHHMS MTO3HIIUI B
X0JIe O0CYKIeHHsI 1 0OMEHAa MHEHUSMHU.

PeryasiTuBHbIe YHHBepCaJIbHbIC y4eOHbIe NeliCTBUS:

CaMOCTOSITEITBLHO IUIAHUPOBATh " OCYIICCTBIIATH CBOIO
MO3HABATEIIbHYIO  JESATENIbHOCTh, Ompenensiss e€ 1Iend W 3ajaayd,
KOHTPOJIMPOBaTh W TI0O MeEpe  HEOOXOIUMOCTH  KOPPEKTHPOBATH
MpeajiaraeMblii  QJITOPUTM  JIEWCTBHM TPU  BBITIOJIHEHHH YYEOHBIX U
UCCIIeIOBATENIbCKUX 3a/1a4, BEIOMpaTh HambOosee G (HEeKTUBHBIN CIIOCO0 UX
peIICHHS C YIETOM MMOTYUYCHHSI HOBBIX 3HAHHMMA O BEHICCTBAX M XUMHYCCKHIX
peaKIusx;

OCYHMECTBIATE CAMOKOHTPOJIb ACATCIBPHOCTU HA OCHOBE CaMOaHalin3a u

CaMOOIICHKH.
Conep:xkanue 10 KUIACC
y4eOHOro Kypca

OPITAHUYECKAS XUMMUS

TeopeTHu4yecKkue OCHOBbI OPraHUYeCKO XUMMHU.

[IpenMeT W 3HaueHWE OPraHUYECKOW XHMHHU, IPEACTABIECHUE O
MHOT000pa3u OPraHu4eCKUX COEINHEHUM.

DJIEeKTPOHHOE CTPOEHHUE aToMa YIJIepojia: OCHOBHOE U BO30YXIEHHOE
cocTosiHUS. BasleHTHBIE BO3MOKHOCTH aTOMa yriiepoja. XUMHUUYECKas CBS3b
B OpPraHMYECKUX COEIUHEHMSIX. TUIbl rMOpUIN3alMi aTOMHBIX opOuTaneit
yriepona. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOW CBs3W (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). THIBI MEepeKphIBaHUS aTOMHBIX OpOuTaneil, o- u
n-cBs3u. OnuHapHasi, ABOWHAs U TpoiHast cBsA3b. CIOCOOBI pa3phiBa CBs3EH
B MOJIEKYyJIaX OpraHMuYecKux BelecTB. IIoHsATHE O CBOOOIHOM paauKaie,
HyKJIeouie u snexkTpoduie.

Teopust cTpoeHMst OpraHMyeckux coenuHeHuii A.M. bytiepoBa u
COBPEMEHHBIE NPEJCTABICHHUA O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUHU
CTPOEHHUSI OpPraHUYECKUX COEOUHEHMH. MONEKYJIsIpHbIE U CTPYKTypHBIE
dopmynsl. CTpykTypHBIE (GOPMYIBI PA3IUYHBIX BHIOB: pa3BEPHYTas,
COKpaméHHas, ckenetHas. M3omepus. Buasl u3omepuu: CTpyKTypHas,
IPOCTPaHCTBEHHAs. DJIEKTPOHHBIE 3(P(PEKTH B MOJEKyJaX OpraHUYECKuX
COCMHEHUH (MHIYKTHUBHBIN U ME30MEPHBII 3 (HEKThI).

[TpencraBnenue o knaccudukanum opraHndeckux Beuiects. [lonsTne
0 (QynkumoHanbHOM rpynme. ['omomorus. [omosiormueckue —psijbl.
Cucrematuueckass HoMeHkinatypa opranundeckux coequHenuit (IUPAC) u
TPUBHAJIBHBIC Ha3BaHUS OTACIIBHBIX IIPEICTaBUTEIICH.

OcobeHHocTH M KJaccU(UKALUs ~ OPraHUYECKHX  PEaKIHi.




OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN B OPTaHUYECKON XUMUH.

OKCHepUMEHTAIbHbIE ~ METOJbl ~ M3YYE€HHsS  BEIIECTB U HUX
IpEeBpallleHU: O3HaKOMJIEHHE C OOpa3llaMHh OpraHUYEeCKHX BELIECTB U
MaTepuajaMid Ha HMX OCHOBE, ONBITHI 0 NPEBPALICHUIO OPraHUYECKUX
BEUIECTB INpU HarpeBaHuu (IUIaBlieHUWEe, OOyIJIMBaHHE M TOpPEHUE),
KOHCTPYUPOBaHHE MOJIeJIel MOJIEKYJI OpraHUYEeCKUX BEIECTB.

Yriaesoaopoabl.

Ankanel. ['omonormyeckmii psnx  ankaHoB, oOmas  ¢dopmyda,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI alKaHOB, SP>-THOpUAM3AIMs ATOMHBIX OpOWTaneil yriepona, o-
cBs3b. PU3NUYECKUE CBOMCTBA aJIKaHOB.

Xumuueckue CBOWCTBAa  aAJKaHOB: peakiMu  3aMelleHMs,
MU30MEpU3alUM, JACTUAPUPOBAHUSA, LMKIM3AIUM, NHUPOJIN3a, KPEKHHTa,
ropenus. llpencraBieHne o0  MeXaHHM3ME  peakUUd  paJUKaIbHOTO
3aMellleHusl.

Haxoxnenne B mnpupone. CrocoObl MOMydyeHHss U IMPUMEHEHHE
AJIKaHOB.

[Muknoankanel. OOwmwas ¢opmysna, HOMEHKIaTypa U H30MEpHs.
OCOOEHHOCTH CTPOCHHS M XUMHUYECKUX CBOMCTB MalbIX (IIMKIIONPOIIAH,
IUKI00yTaH) U OOBIYHBIX (LMKJIONEHTAaH, LMKIOTE€KCaH) IUKJIOAJKAaHOB.
CriocoObI nosTyueHust U NPUMEHEHHE [IUKIIOAIKAHOB.

Ankensl. [oMomormueckuid psim  ankeHoB, oOmas ¢Gopmyna,
HOMEHKJIaTypa. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
AIIKCHOB, SP>-THOPHIM3AINS aTOMHBIX OpOMTAlel yrieposa, 6- U T-CBA3ML.
CrpykTypHass M reoMerpuueckas (Luc-TpaHc-) u3zomepus. Dusmueckue
CBOMCTBA aJKEHOB. XHMHYECKHE CBOWCTBA: PEAKUUU NPUCOCTUHEHUS,
3aMEIIEHUs] B O-TOJIOKEHUE INpU JABOMHON CBSA3M, MNOJUMEpHU3ALUU U
okucnenus. [IpaBmiio MapkoBHrKoBa. KauecTBeHHBIE peakuy Ha IBOMHYIO
cBs3b. CIOCcOObI MOTYYEHHS U TPUMEHEHHUE aJIKEHOB.

Ankanuensl.  Knaccudukamuss — ankagueHoB  (ConpshKEHHBIE,
U30JIUPOBaHHbIE, KyMyauposanHuvie). OCOOCHHOCTH IEKTPOHHOTO CTPOCHHS
Y XMMHUYECKUX CBOMCTB COMPSHKEHHBIX THEHOB, 1,2- U 1,4-ipucoeuHeHHE.
[Tonmumepuszanust  conpsok€HHbIX — IueHOB. CrocoObl  NOJMy4YeHHs U
IIPUMEHEHNE aJIKaJIUEHOB.

Ankunael. ['oMoyormueckuii  psim ajdKWHOB, oOmas  ¢opmya,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl QJIKHHOB, Sp-TMOpUAM3alMs aTOMHBIX opOuTanel yriepoja.
®u3nyecKkue CBOMCTBA AJKUHOB. XHUMHUYECKHME CBOMCTBA: PEAKIHH
NPUCOEIUHEHUS, TUMEPU3ALMY U TPUMEpHU3alH, okuciaeHus. KuciorHele
CBOICTBa aJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO cBA3b. KauecTBeHHbIE
peakuuy Ha TPOHYIO CBA3b. CIOCOObI MOTYYeHHs U TPUMEHEHNE aIKHHOB.

ApomaTtuueckue yriaeBoAopoabl (apensl). [‘omonoruueckuit psa
apeHoB, o0mas QopMmylia, HOMEHKIATypa M H30MEpHs. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3ona. duznueckue CBOMCTBA
apeHoB. XHMHYECKHE CBOWCTBA OCH30/1a U €ro TIOMOJIOIOB: pEaKIHUH
3aMelleHusl B OEH30JIbHOM KOJIBLIE U YIJIEBOJAOPOJHOM pajuKalle, PeaKuu
NPUCOEANHEHUS, OKHCJIEHHE TromojoroB OeHszona. IlpencraBnenue 006
OpPUEHTHUPYIOIIEM JEHCTBUM 3aMecTUTeNeld B OEH30JbHOM KOJbLIE Ha
npUMepe aTKWIBHBIX PaJiiKajioB, KApOOKCUIBHOM, THAPOKCUIBHON, aMHHO-




U HUTPOTPYIIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHMYECKHX CBOMCTB
crtupona. [Tomumepusanus ctupona. CrocoObl MONMy4YeHUS W TPUMEHEHHUE
apoOMaTUYECKHX YIJIEBOJIOPOJIOB.

[Mpuponusiii ra3. IlomytHele HedTsHble Ta3pl. Hedpts u €
npoucxoxaeHne. KaMeHHBIH Yroidb W TPOAYKTHl €ro  ImepepaboTKH.
CnocoObl  mepepaboTku HePTH: TEperoHka, KPEKUHT (TepMUYECKUil,
KaTaJIUTHYECKUi), pudopMuHr, nuponus. IIponykTsl nepepadboTku HedTH,
UX IPUMEHEHHE B TIPOMBIIICHHOCTH | B OBITY.

['eneTnueckas CBsI3b MEXAY pa3IMYHBIMU KJIACCAMH YIJI€BOAOPOAOB.

DJEKTPOHHOE CTPOCHHE TaJIOTEHIPOU3BOAHBIX  YIJIEBOJOPO/IOB.
Peakiun 3amemieHuss rajoreHa Ha THAPOKCOTPYIY, HHUTPOTPYIIIY,
LUAHOTPYIIY, aMUHOIpymmny. JlelicTBUe Ha rajoreHnpou3BOIHbIE BOJHOTO
U CIUPTOBOrO pacTBOpa IMIENOYU. B3aumonelcTBUE IUTaJOre€HaJIKaHOB C
MarHueM W THUHKOM. [lOHATHE O METa/NIOOPTaHWYECKHX COCITUHCHHUSX.
Vcnonb30BaHue TajoreHIpoOru3BOIHBIX YIJIEBOAOPOIOB B OBITY, TEXHUKE U
IPY CHHTE3€ OPTaHNYECKUX BEIIECTB.

OKClIepUMEHTAbHBIE ~ METOABl ~ W3yYeHHMs]  BEIIeCTB M HX
OpeBpallleHUii:  HM3ydyeHue  (U3UUECKUX  CBOMCTB  yIJIEBOJOPOJOB
(pacTBOPUMOCTB), KAaUECTBEHHBIX pEaKUUil YIJIeBOJOPOJOB PA3IUUYHBIX
KiaccoB (obOecrnBeynMBaHWE OpPOMHOW WM HMOJHOM BOJBI, pacTBOpa
IepMaHraHaTa Kajlus, B3aMMOJEHCTBHE alleTWIEHAa C aMMHAaYHbIM
pactBopoM okcuga cepedpa(l)), kauecTBeHHOE OOHapyKeHHE yriepoja M
BOJIOPOJIa B OPTraHUYECKHUX BEIIECTBAX, MOJTYYCHUE ITUICHA U U3yUEHHE €T0
CBOWCTB, 03HaKOMJIeHHUE ¢ KosuteKuusamu «Hedts» u «Yromnby», ¢ obpasnamu
TUIacTMace, KaydyyKoB M PE3HHBI, MOJCIUPOBAHIE MOJIEKYJl YIII€BOJOPOIOB
Y TAJIOTEHIIPOM3BOTHBIX YTIIEBOAOPOIOB.

KucJiiopoaconep:kanue opraHu4eckue coeJuHeHNs.

[IpenensHble ogHOATOMHBIE CcOUPTHL. CTpoeHMe MoJekyn (Ha
puUMeEpe METaHoJa W dTaHojda). | 'oMoJIorHdecKuid psm, oomas dopmyna,
U30MepHsl, HOMEHKJIaTypa M Kiaccupukanus. Dusuueckue CBOMCTBA
OpeleNbHBIX  OJHOATOMHBIX CIHUPTOB. BoJOpoaHbIE CBA3M  MEXIY
MOJICKYJIaMH CIIUPTOB. XWMHYECKHE CBOWCTBA: pEaKIWU 3aMEIIeHUs,
JeruapaTaliy, OKHUCICHMs, B3aUMOJEHCTBUE C OPraHMYECKUMH U
HEOpraHMYeCcKUMH KuciaoTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE
cnupThl. JleficTBHe ATaHONIAa M METaHOIAa HAa OpraHu3M uenoBeka. CrocoOs
HOJY4YEeHUs U IPUMEHEHUE OIHOATOMHBIX CIIUPTOB.

[Ipocteie >¢upsl, HOMeHKIaTypa u uzomepuss. OcobeHHOCTH
(GU3NIECKUX U XUMUYECKHX CBOHCTB.

MHoroaTomMHbl€ CIIUPTHI — ITUICHIVIUKONb U MIHLEepuH. Pusnueckue
U XUMHUYECKHE CBOWCTBA: pEAKLUWU 3aMEIEHHs, B3aMMOJCUCTBHE C
OpPraHNYEeCKHMMH W HEOPTaHWYECKUMHU KHCIOTaMH, KaueCTBCHHAS PEaKIIHS
Ha MHOroaToMHble cnupThl. llpeacraBieHne o MeXaHU3ME peakIHi
HyKJIeopuiabHOTO 3amenieHus. JleiictBue Ha opranu3M denoBeka. CrocoOsl
MOJTYYCHHSI ¥ IPIMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHe MOJIEKYJIbl, B3aMMHOE BJIMSHUE THAPOKCOTPYIIIbI U
OenzosnpHOrO0  Aapa. Pusmueckue cBoicTBa QeHoma. OcoOeHHOCTH
XUMUYECKHX CBOMCTB (¢eHoma. KadecTBeHHble peakuuu Ha (EHOI.
TokcuynocTs ¢eHona. CrnocoObl MOMy4eHUS M TNpPUMEHeHue (eHoa.
®denondopManbIeruaHas cMoa.




KapOoHusbpHbIE COeMHEHNS — albJETUbl U KETOHBI. DIIEKTPOHHOE
CTpoeHHe KapOOHWIbHOW Tpymmbl. ['oMosiornueckue psjibl aiabAETHAOB U
KETOHOB, oOmiast ¢opmyna, u3oMepus M HOMeHKiarypa. Dusmueckue
CBOWCTBa QJIBJECTU/IOB M KETOHOB. XHMHUYECKUE CBOWMCTBA AJIBJCTHIIOB M
KETOHOB: peakuuu npucoearnHenus. OKUCIeHUE allbJIeTUI0B, KAU€CTBEHHbIE
peakuuu Ha anbaeruabl. CocoObl MONyYeHUs U IPUMEHEHHE allbJIETUI0B U
KETOHOB.

OOHOOCHOBHBIE MpeneabHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH
CTPOEHHUSI MOJEKYJ KapOOHOBBIX KHCIOT. M3omepus W HOMEHKIATypa.
®usnyeckue CBOICTBA OJHOOCHOBHBIX IPEECIbHBIX KapOOHOBBIX KHCIOT.
Bonopoansie cBsI3u MeXTy MOJEKyJIaMU KapOOHOBBIX KUCIOT. XUMHUYECKHE
CBOICTBAa: KHCIIOTHBIE CBOMCTBa, peakius HTepuUKAINHU, PEaKIUU C
y4acTHEM YTJIEBOJOPOAHOrO paankana. OcoOEHHOCTH CBOMCTB MypaBbUHOMN
kucnoThl. [loHSATHE O MPOU3BOAHBIX KAapOOHOBBIX KHCIOT — CIOXHBIX
spupax. Muoroobpazue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB
HETpeleTbHbBIX U apOMaTHUECKUX KapOOHOBBIX KHCIOT, JHUKApOOHOBBIX
KHUCIOT,  TUAPOKCUKApOOHOBBIX  KUCIOT. [IpencraBurenu  BBICIIHMX
KapOOHOBBIX  KHCIIOT:  CTE€apHHOBas, MalbMUTHUHOBAs,  OJIEMHOBAs,
JIUHONEeBas, MuHONeH08as KHUCIAOThL. CrocoObl MONydyeHUs U MpUMEHEHHE
KapOOHOBBIX KUCIIOT.

Crnosxnbie 3¢upsl. 'omonoruueckuii psaa, odmias hopMyia, U30MepHs
U HOMeHKiaTypa. dusnueckne M XMMHYECKHE CBOMCTBA: THAPOJIN3 B
KHUCJION M IIEJIOYHOM Cpee.

Kupsl. Ctpoenue, ¢uznyeckue M XHUMHUYECKHE CBONCTBA IKHPOB:
TUAPONIU3 B KHUCIOW W ImenouyHou cpene. OCOOEHHOCTH CBOWCTB KHUPOB,
COJIEpIKAIIMX OCTATKH HETIPEAEIbHBIX )KUPHBIX KUCIOT. JKUpBI B IpHUpOIE.

MBbLTa KaK COJH BBICIITHX KAPOOHOBBIX KHCIIOT, HX MOJOIIee AeiiCTBHE.

OO0mas xapakTepucThka YyriieBofoB. Kiaccudukamnus yrieBoI0B
(MOHO-, mu- W Tmonucaxapuasl). MoHOcaxapuapl: TIIOKO3a, (GPYKTO3a,
rajaktosa, pubosa, aesokcupudosa. dusznueckre CBONCTBA U HAXOXKICHUE B
npupone. dDorocuHTe3. XHMMHYECKHME CBOMCTBA IJIIOKO3BL: PpEaKUUU C
y4acTHUEM CIHUPTOBBIX M aJIbJIETUIHOM IpyMIl, CIUPTOBOE U MOJIOYHOKHUCIIOE
Opokenue. [IpuMeHeHue TIIOKO3bI, €€ 3HAUYCHHE B >KU3HEIEATEIBHOCTH
Opra’usma. Jucaxapunpr: caxaposa, MajabTO3a M JIAKTO3a.
BoccTranaBnuBaromuye ¥ HEBOCCTaHABIMBAIOIIME Aucaxapuibl. ['maponus
aucaxapunoB. Haxoxnenwe B npupoje u npumeHenue. llonucaxapuabl:
Kpaxmajl, TJINKOTeH M ueinono3a. CTpoeHne MakpoMOJIeKysl Kpaxmala,
[JIMKOTeHa U 11eJUTi0s103bl. Pu3nueckue CBOMCTBA Kpaxmala U IeJITH0I03bI.
XUMHUYECKHE CBOWCTBA Kpaxmaia: THApPOJIN3, KaueCTBEHHash peakius ¢
1oJ0M. XUMHUYECKHE CBOMCTBA LIEJUTIONO3bI: THIPOJIN3, OJdydeHne 3¢pupon
nesutoao3bl. [loHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM
IENK).

OKCHEpUMEHTAJIbHBIE ~ METOJbl ~ M3Y4YE€HHs  BEIIECTB U HUX
NpEeBpalIeHU:  PacTBOPUMOCTh  pa3jIMYHbIX  CIOHUPTOB B BOJE,
B3aUMOJICHCTBUE ATaHOJIa C HATPUEM, OKHUCIEHHUE STUJIOBOIO CHUPTA B
aJbACTH] HA PACKAIEHHOM MEIHOW IIPOBOJIOKE, OKHUCIEHHE OJTHUIIOBOTO
CIUpTa JUXPOMATOM Kajiusl (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB),
KaueCTBEHHbBIC PEAKIMH Ha albJETHbI (C THIPOKCcHIOM nuamMuHcepeopa(l)
u ruapokcunom meau(ll)), peaknust rimnepuna ¢ ruapokcuaoM menu(Il),




XUMUYECKHE CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJCHCTBUE
pacTtBopa TioKo3bl ¢ ruapokcuaoM meau(ll), B3aumoneiicTBre kpaxmaia c
MOJIOM, pELICHHE SKCIEePUMEHTAIbHBIX 3a7ay o TemMaM «CHoupTel H
benonby, «KapboHoBbie KUCTOTHI. CII0XKHBIE F(DUPHD».

A3oTcoep:kaniue opraHnyeckne coeuHeHusl.

AMUHBI — OpraHMYecKHe IMpOou3BOJHbIE amMmuaka. Kiaccuduxanms
aMHUHOB: alu(paTHYECKUe M apoOMaTHUYECKHe; IMEpPBHUYHBbIC, BTOPUYHBIE H
TperuuHble.  CTpoeHue  MousieKyJd, ob0mas  Qopmyna, H30oMepus,
HOMEHKJaTypa M  (u3uyeckue cBoicTBa. XHMMHYECKOE  CBOMCTBa
anupaTUUYeCKUX  aMUHOB:  OCHOBHBIE  CBOICTBa,  alNKWIMPOBAHUE,
B3aMMOJICIICTBHE NEPBUYHBIX AMHMHOB C a30THCTOM kucioTod. Comu
QJIIKMJIAMMOHMUSL.

AHWINH — IPEICTaBUTENIb aMUHOB apomaTHueckoro psia. Ctpoenue
aHWIMHA. B3anMmHOe BiMSHHE TpYII aTOMOB B MOJIEKYJE aHHWJIMHA.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIE peakluu Ha
aaunuH. CriocoObl MOJy4YeHHs M TpPUMEHEHHE amupaTHYeCKUX aMHHOB.
[TorydyeHne aHWIMHA U3 HUTPOOEH3071a.

AmuHokucnotsl.  Homenkmarypa u  u3omepus.  OtnenbHble
IIPEJICTABUTENN (.-aMUHOKHUCIIOT: IVIMLMH, ajaHuH. dusndeckue cBoicTBa
AMUHOKHUCJIOT. XHMMHYECKHE CBOMCTBA AMHUHOKHUCIOT KakK aM(pOTEepHBIX
OpPraHMYECKHUX COEIUHEHUH, peakius MOJIMKOHACHCAIMM, O0pa3oBaHME
NENTUIHON cBA3U. buonoruueckoe 3HaueHHe aMHHOKHUCIOT. CHHTE3 H
TUIPOJIN3 MENTHIOB.

benkun kak npupoaHble mnonaumepsl. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJKOB: THAPOJIH3,
JIeHaTypalusi, KaueCTBEHHbIE PEaKIIUN Ha OEJIKH.

OKclepUMEHTAbHbIe ~ METOAbl ~ M3yYeHHMs  BEIeCTB M MX
MpEeBpaIIeHl: pacTBOpeHHEe OCIKOB B BOJE, JIEHATypaIus OEIKOB IpHU
HarpeBaHuM, IBETHbIE PEaKIUU Ha OEJKH, pelIeHUE IKCIEPUMEHTAIbHBIX
3ajjad 10 TeMaM «A30TCoJepXkalllie OpPraHuYeCKHe COCAUHEHHS» U
«Pacro3HaBaHue OPraHM4EeCKUX COCIUHEHUNY.

BbicokomosieKkyaIsipHbIE COeJUHEHHUS].

OCHOBHBIE TMOHATHS XHUMHUHU BBICOKOMOJEKYJISPHBIX COEIUHEHHUI:
MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3aLNH,
cpenHsis  MoJyieKkyisipHas ~— Macca.  OCHOBHbIE ~ METOJIbI  CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — HOJIMMEPU3ALIHS u
IIOJINKOHICHCALIUS.
ITonumepHsie MaTepuabl. [Tnmactmaccsl (monuaTUIIEH,

HOJIUIPOIMIIEH, MOJUBUHUIXIOPU, HOJIMCTUPOJI, MOJUMETUIMETAKpUIIAT,
NOJUKapOOHATHI, MONMATWICHTepedTanar). YTtuiauzanus u mnepepaboTka
IUIACTHKA.
OnactoMepsl: HaTypajlbHbI KaydyK, CHHTETHMYECKHE KaydyKd
(OyTaareHOBBIH, XJIOPOTIPEHOBBIN, H30IIPEHOBBIN) U CUITUKOHBI. Pe3nHa.
Bonokna: HarypanbHble (XJIONOK, IIEPCTh, MIEIK), MCKYCCTBEHHbIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAlPOH U JIaBCaH).
[Tonmumepsl  cmenuanbHOrO  HaszHaueHus  (TedyoH,  Kemuap,
AIIEKTPONPOBOIALINE MOJTUMEPHI, OHOpa3iaraeMble MOJIMMEpPHI).
OKclepUMEHTAbHbIe ~ METOAbl ~ M3yYeHHMs  BEIeCTB M MX
NpeBpalleHHii: 03HAKOMJICHHE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX




BOJIOKOH, IUIACTMACC, Kay4yKOB, PELIECHUE JKCIEPUMEHTAIBHBIX 3a/1ad I10
TeMe «Pacro3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnbie 3agayn.

HaxoxneHue MoiexkyssipHON (OpMyJIbl OPraHHUECKOTro COETUHEHUS
[0 MACCOBBIM JOJIIM 3JIEMEHTOB, BXOJSLIUX B €r0 COCTaB, HaXOXICHUE
MOJIEKYJISIPHOI (hOpMYJIBI OpraHMYECKOro COSAUMHEHUs MO Macce (00bEMY)
NPOAYKTOB CropaHusi, IO KOJUYECTBY BellecTBa (Macce, 00bEMY)
OPOAYKTOB  peakUuud  W/WIM  HCXOJHBIX  BEIIECTB, YCTAaHOBJICHHE
CTPYKTYpHOH (OpMyJIBI OpPraHMYECKOrO BEIIECTBA HA OCHOBE €ro
XMMHUYECKHX CBOWCTB WM CHOCOOOB IIOJMyYEHHUS, OIpPENEICHHUE IOTIU
BBIXO/Ia IPOYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTIO.

MexnpeaMeTHbIE CBSI3U.

Peannzanust MEXIpEeIMETHBIX CBS3€M NPU U3Y4CHUM OPraHUYECKON
xumMund B 10 Kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIB30BAHHE KaK OOIIMX
€CTECTBEHHO-HAYYHbIX MOHATUM, TaK U MOHATUH, MPUHATHIX B OTIACIBHBIX
IIpeAMETax €CTECTBEHHO-HAyYHOI'O LIUKJIA.

OO01re ecTecTBEHHO-HAayUHbIE TOHATHUS: SIBICHHE, HAy4YHBIH (axT,
TUIOTE3a, TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiaccuuKkalus, HaOII0IeHue,
U3MEPEHHE, IKCIIEPUMEHT, MOJIENb, MOJAEIUPOBAHUE.

®usnka: MaTepus, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (U3UYECKHE BEIMYUHBI, EIUHHUIBI H3MEPEHUs,, CKOPOCTh,
JHEPIrHUs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouochepa, MeTaboIU3M,
HACJIEJICTBEHHOCTh, AaBTOTPO(HBIA U TeTepOTPOMHBIN THUII TUTAHWUS,
OpoxeHue, GOTOCUHTES, IbIXaHUE, OEJIKU, YTIEBObI, KUPbI, HyKICHHOBbIE
KHUCIIOTHI, (PEepMEHTHI.

['eorpadus: mone3Hble HCKOMIAEMbIE, TOTIIIHBO.

TexHoNOorus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHATIBLHOIO TTUTAHMUS,
MOIOILIME CPEACTBA, MAaTepuagbl M3 MCKYCCTBEHHBIX M CHUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA
Teopernyeckne 0OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX fAep. XUMHUYECKHH 3jeMeHT. M30Tonsl.
CrpoeHre  DJIEKTPOHHBIX  00OJIOYEK  aTOMOB, KBAaHTOBbIE  YHCIIA.
OHepreTuyeckue ypoBHM U  TNOAYPOBHH.  ATOMHBIE  OpOHUTANM.
Knaccudukanmmss XUMHUYECKHX JJeMEHTOB (s-, p-, d-, f-amemeHThI).
PacnipenieneHrie 3JEKTPOHOB IO AaTOMHBIM OpOMTANAM. DIEKTPOHHBIE
KOH(QUTypalii aTOMOB 3JEMEHTOB IME€pBOrO—4eTBEPTOrO IMEPUOJIOB B
OCHOBHOM M BO30YX/JEHHOM COCTOSIHUH, 3JEKTPOHHBIE KOH(UIyparuu
MOHOB. DJIEKTPOOTPULIATENBHOCTbD.

Ilepnonnueckuit 3axkoH u Ilepmoanueckas cucTeMa XMUMHYECKUX
anementoB .M. MenneneeBa. CBsA3b NEPUOAMYECKOTO 3aKOHA U
Ilepuonnueckol CUCTEMBI XUMUYECKHUX JIEMEHTOB C COBPEMEHHOM TeOpueH
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XHMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIOXKHBIX BEIIECTB M0 IPyIIaM
U niepuosiaM. 3HaueHue nepuoauueckoro 3akona /[.J1. Menzaeneena.




XuMuyeckasi CBsA3b. BUIBI XUMHYECKOM CBSI3M: KOBAaJICHTHAsI, HOHHAS,
MeTayutndeckas. Mexanu3mbl 00pa3oBaHUsI KOBAJICHTHOM CBS3U: OOMEHHBIN
U JOHOPHO-aKLENTOPHbIM. OHeprus W JuiMHa cBA3u. llonspHOCTS,
HAIIPaBJIECHHOCTb M HACBHIIIAEMOCTh KOBAJICHTHOW CBsA3U. KpaTHble CBS3M.
Bonoponnas cBsA3b. MeXMONEKYISIpPHBIE B3aUMOECHCTBHSA.

BaneHTHOCTP M BaJCHTHBIE  BO3MOXHOCTH  atomoB.  CBs3b
AIIEKTPOHHOM CTPYKTYpPbl MOJEKYJ C MX I€OMETPUUYECKHM CTpPOEHUEM (Ha
pUMEpE COCTUHEHU AIEMEHTOB BTOPOTO NMEPUOJIA).

IIpencraBnenrne O  KOMIUIEKCHBIX  COEIVHEHHSX. Cocras
KOMILJIEKCHOTO ~HMOHA: KOMIUIEKCOOOpa3oBaTellb, JIMTAaHABl. 3HAauYeHHE
KOMIUIEKCHBIX coeTMHEeHUH. [ToHsATHE O KOOPAMHALIMOHHON XHUMUH.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTpoeHMs. Turbl
KPUCTAIIIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[TonsTne o gucnepcHbIX  cucTeMax. VICTHHHBIE  pPacTBOPBI.
[IpencraBnenne o0 KOUIOMIHBIX pacTBopax. CnocoObl  BBIpaXKEHHS
KOHLIEHTpaLMU paCTBOPOB: MaccoOBas J10JIs BEIECTBA B PACTBOPE, MOJISIpHAs
KOHIEHTpaLHS. Haceiennsie u HEHaCBIILEHHbIE pacTBOPBHIL,
pactBopuMocTbh. Kpucramioruaparst.

Knaccupukanuss u  HOMEHKIATypa HEOPraHWYECKHX  BEIIECTB.
TpuBuanbHble Ha3BaHMSI OTAEIBHBIX NPEACTaBUTENIEH HEOPraHUYECKUX
BELIECTB.

Knaccupukanuss XMMHYECKMX pEakIMid B HEOPraHWYeCKOW U
OpraHMYECKOM XHUMHUHU. 3aKOH COXpPaHEHHUS Macchl BEIIECTB; 3aKOH
COXpaHEHHMs M MPEBpAIllCHUs DSHEPruuM IPU XUMUYECKUX PpEaKLHAX.
TennoBble 3¢ (HeKThl XUMUYECKHX peakiuil. TepMoXUMHUUYECKUE YpaBHEHHS.

CKOpoCTh XMMHUYECKOM pEaKIUH, €€ 3aBUCHUMOCTh OT pPa3IUYHBIX
¢dakTopoB. ['omoreHHele U rereporeHHble peakuuu. Kartamuz wu
KaTaJIn3aTOPHI.

OOpatumble U HeoOpaTHMble peakIUH. XHUMHUYECKOE pPaBHOBECHE.
Koncranra xummudeckoro paBHoBecHst. PaKkToOpbl, BIMSAIOIUE Ha MOJI0KEHUE
XUMUYECKOIO0 pPABHOBECHUS: TEMIIEpaTypa, [aBJICHHE M KOHILICHTPALUU
BEILIECTB, y4acTBYrOIMX B peakiuu. [Ipuanun Jle Hlarense.

ONEKTPOIUTHYECKAas  UCCOLMALUSL. CunbHple U crnaOble
anekTponutThl. Crenenb auccoumanuu. Cpega BOJHBIX  pacTBOPOB:
KHUCJIOTHAs, HEWTpalibHas, Meno4yHas. Bopoponusiii mokaszatens (pH)
pactBopa. ['unponus coneil. Peakunu noHHOrO 0OMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTEneHb OKHCIEHUS.
OxucnuTenb U BOCCTaHOBUTEND. [Iporieccsl OKUCIEHHSI U BOCCTAHOBIIEHUSI.
Bakneimme OKHCINTENM M BOCCTAHOBHUTENW. MeEToJ 3JIEKTPOHHOIO
Oasianca. DJIEKTPOIN3 PaCTBOPOB U PACILUIABOB BEIIECTB.

OKCHepUMEHTAIbHbIE ~ METOJbl ~ M3YyYE€HHs  BEIIECTB U HUX
IIPEBPALICHUI: DPA3JIOKEHHE NEPOKCHIA BOAOpPOJAa B  IPUCYTCTBUHU
KaTaJIn3aToOpa, MOJACIIH KPUCTALUIMYECKUX PELIETOK, IIPOBEICHUE pEaKLUi
MOHHOTO OOMEHa, OINpeJelIeHHe Cpelbl pPAcTBOPOB C  MOMOILBIO
UH/IMKAaTOpPOB, HW3yY€HHE BIUSHMUA pPa3IUYHbIX (AKTOPOB Ha CKOPOCTb
XUMHUUYECKON PEAKIUH U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckas xumusi.

[Tono>xenne HemerawioB B llepnonnueckoil cucteMe XMMHUYECKHUX
anementoB JI.M. MeHneneeBa W OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.




®usnyeckue cBOICTBA HEMETAIIOB. AJUIOTPOIIUS HEMETAIIOB (Ha IpUMepe
KHCIJIOpOJIa, cepbl, hochopa u yriepoaa).

Bogopon. Ilomydyenue, ¢usnyeckue © XHUMHUYECKHE CBOICTBa:
peakuuu C MeTajllaMd M HEMETajllaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA.
I'mapuasl. TONIIMBHBIE JIEMEHTHI.

[anorensl. Haxoxxaenue B mpupoge, crmocoObl  MOTydYeHUs,
¢usuueckue W XUMHUYECKHe cBoiicTBa. ['ajoreHoBojgopossl. Baxuelime
KHUCITIOPOJICO/IepKAIllue  CcOoeIuHEeHUs  rajoreHoB. Jlabopatopuble U
MPOMBIIUICHHBIE CIIOCOOBI MONY4YeHHS TajoreHoB. [IpuMeHeHne raJoreHoB
Y UX COEIUHEHHUI.

Kucnopon, o30H. JlaGopaTtopHble ¥ TMPOMBIIUICHHBIE CIOCOOBI
noiydyeHus: kuciopona. duznyeckrne U XUMHUYECKHE CBOMCTBA U
IIPUMEHEHNE KUCI0po1a U 030HA. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxxnenue B mpupoje, CrIocOObI MOTydeHus, Pu3ndeckue u
xumuueckue cBoictBa. CepoBoaopon, cynbuabl. Oxcuna cepri(IV), oxcung
cepbi(VI). CepHuctasi u cepHast KUCIOTHI B X coi. OCOOCHHOCTH CBOWCTB
cepHOM KUCHOTHI. [IpuMeHeHne cepbl U €€ COeTUHEHU .

A3zot. HaxoxneHnue B mpupojie, CocoObl moiyueHus, Guzndeckue u
XUMHUYECKHE CBOWCTBA. AMMMaK, HUTpuAbL. OKcuIpl a3oTa. A30TUCTas U
a30THasi KUCJIOTHI M UX cOoiu. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI.
[IpuMmeHeHue a30Ta U €ro COeTMHEHUI. A30THBIE y100peHusl.

®ochop. Haxoxaenue B mpupoie, CrocoObl MOTyYSHUs, PUINIECKUE
n xumudeckue cBoiictBa. Dochuast u dochun. Oxcuasl ¢ocdopa,
docdopnas kucnora u e€ conu. [Ipumenenne pochopa u ero coeqMHEHUI.
®dochopHbIe yI00peHus.

VYrnepon, HaxoXACHHE B TPHPOAC. AITOTPONMHBIE MOIU(DHUKAIINU.
Ousnyeckue U XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB, 00pa30BaHHBIX
yraepoaoM. Okeun yraepoaa(Il), oxeun yrnepona(IV), yronbHas kuciora u
e€ comu. AKTUBUPOBAaHHBIM yroinb, ajacopbOuus. DysuiepeHsl, rpades,
yraepoaHble HaHOTPYOkU. [IpuMeHeHne nMpocThIX BemecTB, 00pa30BaHHBIX
YIJIEPOJIOM, U €70 COCIMHECHU.

Kpemuuii. Haxoxaenue B mnpupoae, CHnocoObl IOTydYeHus,
buznyeckue u xumuueckue cpoiictBa. Oxcupa kpemuusi(IV), kpemHueBas
KHCJI0Ta, CUIIMKaThl. [I[pruMeHenne kpeMHus 1 ero coequHeHuil. CTekiio, ero
MOJTyY€HHUE, BUJIbI CTEKIIA.

[Tonoxenune wmertamioB B llepuonnueckoid cucteMe XHMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00OJIOYEK AaToMOB
MetamuioB. OOmue Qusnyeckne CBOMCTBA MeTaioB. llpuMmeHeHUe
METaJJIOB B ObITY M TexHUKe. CIUIaBbl METAIIJIOB.

DNEKTPOXUMHUECKUI psii HampspkeHud MertaiioB. OOmmme crocoObl
MOJTyYEHUs METaJJIOB: THJIPOMETaJLTyprus, MUPOMETAILTYpIus,
anekTpometautyprus. [lonarue o xoppo3un MeramioB. CrocoObl 3alIUThI
OT KOppO3UH.

O6mas xapakrepuctuka wMetaiioB I[A-rpynmsl Ilepuoanueckoit
CUCTEMbl XHMMHMYECKHX 73yieMeHTOoB. Harpuii u kanmil: mnonydenue,
¢u3nuecKkre U XUMUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BELIECTB M MX
COCIUHEHU.

Ob6mas xapaktepuctuka MetamioB I[IA-rpynmer Ilepuoanueckoit
CHCTEMBbl XHMMHMYECKHX OJJIEMEHTOB. MarHuii M KaJbUUi: IOJIYy4YCHHUE,




buznYeCKre U XUMUIECKUE CBONCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB M UX
coenuHeHUH. JKECTKOCTH BOABI U CITOCOOKI €€ yCTpaHEHUSI.

AmoMuHU#: modaydyeHue, (U3MUECKHMEe W XHUMHUYECKHUE CBOMCTBA,
NPUMEHEHHE TPOCTOrO BEIIECTBA M €ro COEOUHEHUH. AMQoTepHbIe
CBOMCTBA OKCHJAa W THAPOKCHUAA ATIOMHUHHS, THIPOKCOKOMILJIEKCHI
AJTFOMUHMUSL.

OO0mas xapakTepucTUKa METaIoB MOoOOYHbIX noAarpynn (b-rpymm)
[Teproanyueckoil CUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®du3nueckue M XUMUYECKHE CBOMCTBA XpOMa M €ro COEAMHEHUH.
Oxcunel 1 rugpokeussl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u
IUXpOMAThl, WX OKHCIUTEIbHBIC CBOMCTBA. [lomydeHne W mTpuUMEHEHHE
Xpoma.

Pu3nyecKue U XMMHYECKUE CBOWMCTBA MapraHia M €ro COCIUHEHUM.
Baxueimme coenunenuss mapranua(ll), mapranna(IV), mapranna(VI) u
mapranma( VII). [lepmanranar kanus, €ro OKUCIMTEIIbHBIE CBONCTBA.

Pu3nyeckue U XHUMHUYECKHE CBOMCTBA JKEJI€3a U €r0 COCIUHEHUMU.
Oxcunpl, rugpokcuasl U conu sxenesa(ll) u xenesza(Ill). [Homyuenune u
MIPUMEHEHHUE XKeJe3a U ero CIJIaBOB.

Pu3nyeckue M XHUMHUYECKHUE CBOMCTBA MEIU MU €€ COCIUHECHUMU.
[TonydyeHue u mpuMEHEHUE MEIN U €€ COCTMHEHUI.

[uuk: mnomydeHwe, (QuU3MUYECKHe W  XMMHYECKHE  CBOMCTBA.
AmMoTepHbIe CBOICTBA OKCHIA M TUAPOKCH/IA [TUHKA, THAPOKCOKOMILIEKCHI
nuHKa. [[puMeHeHne MHKA U €ro COSAMHEHUH.

OKCIIEpUMEHTAIbHbIE ~ METOAbl  W3YYEHUs  BEIIECTB U  UX
MpeBpalleHuii: u3yueHrue o0pa3IoB HEMETAIIOB, TOpeHue cephl, docdopa,
JKeJe3a, MarHus B KUCJIOPOJIE, H3yUYEHHE KOJUIEKINHU «MeTallibl ¥ CIUIaBbI»,
B3aUMOJICHCTBUE WIEJOYHBIX U IIEJIOYHO3EMENIbHBIX METAIOB C BOJOH
(BO3MOXHO HCIIOJIb30BAaHHUE BUJIEOMATEPHANIOB), B3aUMOJICUCTBUE LIMHKA U
JKeje3a € pacTBOPAMHM KHCIIOT M IIEJIO0YEH, KAYEeCTBEHHBIC PEaKIHH Ha
HEOPraHWYeCKHe AaHWOHbI, KATHOH BOJOpOAAa M KATHOHbI METaJIOB,
B3aUMO/ICHCTBUE THAPOKCHIOB AIFOMUHUS U IIUHKA C PACTBOPAMH KHUCIOT U
Hiesouel, peleHue HKCIEePUMEHTAIbHBIX 3aJad Mo TeMaM «l ajoreHsi»,
«Cepa u eé coeguHeHUsD», «A30T U Pochop U UX coeAUHEHUsD», «MeTaibl
TJIABHBIX MOATPYII, «MeTaibl MOOOYHBIX MOATPYIID.

XuMHUA U )KU3Hb.

Ponp xumun B oOecrnieueHUN YCTOMUMBOTO pPa3BUTHS UEIOBEUYECTBA.
[lonsiThe O HAyYHBIX METOJAX TO3HAHUS U METOJOJIOTMM HAYyYHOTO
ucciaenaoBaHus.  HayuHble  TOpWHIMMNBI  OpraHU3alMd  XHUMHYECKOTO
pou3BOACTBA. [IpoMBIIIIEHHBIE CIIOCOOBI MTOJIYYeHUS BaKHEHIIINX BEIIECTB
(Ha mpumepe MpOM3BOJACTBA aMMHaKa, CEPHOM KHUCIIOTBI, METaHOJA).
[TpomblinieHHbIE CITOCOOBI TOMYUYEHUSI METANIOB U CIUIAaBOB. XHUMUYECKOE
3arpsi3HEHUE OKpyXarolend cpeabl U ero mnocieactsus. Poap xumum B
00ecTeueHnH SHEPreTHUECKOM 0€30MacHOCTH.

Xumusa W 310pOBbe 4YenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuia
WCIIOJIb30BAaHUS JIEKAPCTBEHHBIX INpenaparoB. Poinbp XWMHUM B pa3BUTUU
MEULIMHBI.

XuMHS THMIIA: OCHOBHBIE KOMITOHEHTHI, TMHUINEBBIE n00aBKkU. Poib
XMUMHH B 00€CTIeYeHUH MUIIEBOM 0€30MacHOCTH.

Kocmernueckue wu mnapdromepHble cpeacTBa. bbIToBas XUMMAL




[IpaBuna 0e30MacHOrO KCIOJIB30BAHMS TpENapaToB OBITOBOM XHMHUHU B
MMOBCETHEBHON JKU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEHIME CTPOUTEIbHBIE MaTepHallbl
(emeHT, OETOH).

XuMHs B CEIbCKOM Xo3diicTBe. OpraHmdyeckue M MHUHEpaIbHbIE
yA00peHusl.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KpacKu, CTEKIIO,
KepaMmuka. MaTtepuaisl s a1eKTpoHuku. HanotexHonoruu.

Pacuérnbie 3agayn.

Pacuérer: Maccel BemiecTBa WM 00BbEMa Ta3oB 1O HU3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WU OOBEMY OJHOTO M3 Y4YaCTBYIOUIMX B
peakuuu BellecTB, Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB
peakluu, €ciA OJHO M3 BEUIECTB HMMEET MpuMecH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTa PEAKIMH, €CIN OJHO W3 BEIIECTB JAaHO B
BHUJIE PACTBOPA C ONPEACIEHHON MacCOBOM JIOJIEH paCTBOPEHHOIO BEIIECTRA,
MacCOBOM JOJIM U MOJISIPHOM KOHILICHTPALMM BELIECTBA B pacTBOpE, AOJIU
BBIX0/Ia IPOYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTIO.

MexnpeaMeTHbIE CBSI3U.

Peanu3anuss MEXIpEeIMETHBIX CBsi3eH MNPH M3YYEHUH OOIEed wu
HEeOpranmyecko xumuu B 11  Kiacce  OCymIecTBISIETCS — 4yepe3
UCIIONb30BaHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TOHATHUH, TaKk U
MOHATHM, NPUHATBIX B OTIEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O

[MKJIA.

OO01mure ecTecTBEHHO-HAyUYHbIE TOHATHUS: SIBICHHWE, HAYYHBIH (axT,
TUMOTE3a,  TEOpHWs,  3aKOH,  aHaliW3, CHHTE3,  KJaccCU(UKaIwus,
MEePUOIUYHOCTh, HAOMIONCHWE, W3MEPEHUE, DKCIIEPUMEHT, MOJIEIb,
MOJICIIMPOBAHUE.

®dusnka: MaTepusi, MUKPOMHP, MaKpOMHUP, aTOM, 3JEKTPOH, MPOTOH,
HEWUTPOH, WOH, W30TONBI, PAJHMOAKTUBHOCTH, MOJIEKYJa, SHEPreTHUYCCKUIN
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHHE BEIeCTBa,
UCaNbHBIA Ta3, (U3MYECKUe BEITUYHHBI, CIUHUIBI U3MEPEHUsS, CKOPOCTh,
SHEprus, Macca.

buonorus: kierka, opranusM, sKocuctema, ouochepa, MeTaboIHU3M,
MaKpo- MU MHUKPOIJIEMEHThI, O€JIKH, KUPbI, YIJIEBOJbI, HYKICUHOBBHIE
KHUCJIOTHI, (h€PMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK DHEPTUU B
HKOCHUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIE IMOPOABI, IMOJE3HBIE HCKOMAEMBbIE,
TOILJIUBO, PECYPCHI.

TexHonmorus:  XUMHUYECKass  MPOMBIIIJIEHHOCTb,  METAJUIyprus,
CTPOUTENbHBIE ~ MaTepHalIbl,  CEJIbCKOXO3SIICTBEHHOE  MPOU3BOJICTBO,
MUIIEBass  MPOMBIIUICHHOCTh,  (papMarieBTUYeCKass MPOMBIIIUICHHOCTb,

IMPpOU3BOJACTBO KOCMCTHYCCKHUX nperaparTtos, IIPpOU3BOJACTBO
KOHCTPYKIHMOHHBIX MaTepuaioB, QJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne HanmeHoBaHMe pa3/1e/ioB U TeM KoanuecTBo yacos




n/n MPOrPaMMbI

[IpenmeT opraHMYEeCKON XUMHUH.
1.1 Teopus cTpoeHUs OPraHUYECKUX
coenqunennii A. M. bytiepoBa

Hroro no pazneny
[IpenenbHble YyriaeBoaOpOIbl —

21 AJIKaHBI, TUKJIOAJTKAHBI
HenpenenbHbie yriieBogoposl:
22 AJIKEHBI, AJIKAJNCHBI, aJTKUHBI
ApomaTuiecKkue yrieBogopOoabl
23 (apensr)
[IpupoHbIE ICTOUYHUKHI
24 YTJIEBOIOPOOB U UX NepepadboTka
2.5 ["amoreHnpon3BoIHBIE YTIEBOIOPOIOB
Hroro no pazneny
3.1 Cnuprel. ®enon
KapOonusibHble coeTuHEHMS:
32 anpaeruabl 1 KeTonbl. KapOoHOBBIE
KHCIOThI. CrioxHbIe duphl. Kupbl
33 VYrieBobt

Nroro no pazaeny

4.1 AMuHBL. AMUHOKHCIOTEL. benku
Hroro no pazneny

5.1 BriCOKOMONEKYIIIPHBIE COETUHEHUS
Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

11 KJIACC
No 1/ HanmeHnoBaHue pa3/ie/ioB U TeM
* NPOrpaMmblI

Crpoenue atoma. Ilepuonnueckuit
3akoH U Ilepuoauueckas cucrema
XAMHUYECKHX djieMeHToB J[. 1.
Menneneera

CrpoeHue BeriecTsa.

1.1

12 MHoroo6pasue BemecTB

1.3 XHWMHUYECKUE PEAKIIUN
Htoro mo pazneny

2.1 Hemeranis

2.2 MerTasbl

Hroro no pazneny
31 Mertonanl mo3HaHUA B XUMUHA. XUMUS
’ " )XKU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

Bcero

4

4
35
11

21

9
41
12
12

6

6

102

KonTpoJis-
Hble padoThbI

KoaunuecTBo 4acoB

Bcero

11

19
39
31
23
54

102

KonTpoJis-
HbIe PadoTHI

IIpakTH4e-
CKHe padoThI

IIpakTH4e-
cKHe padoThI
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