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|. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU
HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

INPEJIMETHBIE PE3YJIBTATDBI

[IpeamerHble pe3ynbTaThl OCBOCHUS NPOTpaMMbl MO XMMHUU Ha YrIIyOJNEHHOM YpOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«X¥UMHUs» HaydyHbl€ 3HaHUS, YMEHMSI U CHOCOOBI JEHCTBUI IO OCBOEHUIO, MHTEPIpPETALUU U
IpeoOpa30BaHUIO 3HAHUM, BUABI IE€ATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U NPUMEHEHUIO
3HaHUU B Pa3lMYHBIX YYEOHBIX CHUTYyallUsX, a TAKKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IPEIMETHBIE pPE3YyJIbTaThl IIPEICTABIICHBI I10
roJlaM U3y4eHusl.

10 KJIACC

IIpeaMeTHbIE pe3yJbTaThl OCBOCHHS Kypca «Oprannueckas XUMUs» OTPaKaroT:

- c(OpMUPOBAHHOCTD MPEJICTABICHUIN: O MECTE€ U 3HAYCHUHU OPTaHUYECKOM XUMHUU B CUCTEME
€CTECTBEHHBIX HAyK U €€ POJIU B 00ECIICUCHUH YCTOMYMBOTO Pa3BUTH YEJIOBEUECTBA B PEIICHUU
npo0JieM SKOJIOTHYECKOM, YJHEPTeTUYECKON M MUIIEBOM 0e301acCHOCTH, B PA3BUTUU MEIUIINHBI,
CO3JIaHMM HOBBIX MAaTEpHaliOB, HOBBIX MCTOYHHKOB DHEPIHH, B OOECIEUEHUU PALMOHAIBHOTO
MIPUPOJIOTIONL30BaHUS, B JOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYJIBTYPHI YEJIOBEKA, a TAKIKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

- BJIQJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHHM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarIINe
HOHATHS — XUMHYECKHI JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojiouka aroma, S-, p-, d-
ATOMHBIC OpOUTAIM, OCHOBHOE M BO30YKIAEHHOE COCTOSHHS aTOMa, TMOPUIU3AIUs aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCICHHUS,
XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISPHBI O0O0BEM, YIJIEPOJIHBIA CKEJET,
byHKIIMOHAIbHAS TPYIIa, paiuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpAIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W MPOCTPAHCTBEHHAs (reoMeTpuuecKasi, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOAEpKaIlue
OpTraHWYECKUE COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpPOEHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3akoH COXpaHEHHUsS MAacChl BEIIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS SHEPrUM NpPH XHUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHUX SIBJICHUM; MPEICTAaBIECHUSA O MEXaHU3Max
XUMHUYECKUX PEaKIUW, TEPMOJUHAMUYECKMX U KHUHETHUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB M TPYII aTOMOB B MoJeKylax (MHAYKTUBHBIN U
Me3oMepHbIi 3¢ dexTr, opueHTaHTsl | u Il pona); gakronornyeckue cBeleHHUs O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTUYECKOW JIeATETbHOCTH YeJIOBeKAa, OOIMX HAyYHBIX TMPUHIUNAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METaHOMa, epepadoTKku HedTH);

- ¢c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITH XapaKTEPHBbIC MPHU3HAKHU MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMMCAHUHM COCTaBa, CTPOCHUS U
CBOMCTB OPraHNYECKHUX COECTHMHECHUI;

- ¢(hOopMHPOBAHHOCTh YMEHHUM: HCIMOJB30BAaTh XUMHUYECKYI0 CHMBOJHUKY JJISi COCTaBJICHHS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIMIEHHBIX H CKEJIETHBIX) (opmyn
OpPTraHUYECKUX BEIECTB;

- COCTaBJIATh YPABHEHHSI XUMUUYECKHUX PEAKIIMNA M PACKPBIBATh UX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIIUH TTOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OanaHca STUX peaKInid,
peaknuii MOHHOrO oOMeHa MyTEM COCTaBJICHUS WX TIOJHBIX W COKPAIIEHHBIX HWOHHBIX
YpaBHEHU;



- W3rOTaBIMBAaThb MOJEJIM MOJIEKYJ OPraHUYECKUX BEIIECTB [UIsl MWIIIOCTPALUU HUX
XMMHYECKOT'0 ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

- c(hopMHUPOBAaHHOCTH YMEHUIl: yCTaHABIUBATh MPUHAICKHOCTh U3YUYCHHBIX OPTraHMYECKHX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K OIPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BaHUS
JUIs  OTAENbHBIX IPEJICTaBUTENIEH OpPraHUYeCKUX BEIIEeCTB (ITUJIEH, AaleTUIIEH, TOJYyoJl,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
JIIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIIMH, TUBUHUI, U30IPEH, XJIOPOIPEH, CTUPOI U IPYTHUE);

- C(OPMHUPOBAHHOCTb YMEHMS OIpPENENATh BHJ XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

- c(OpPMHUPOBAHHOCTb YMEHUS IPUMEHSTH IOJOXKEHHUS TEOPHUHM CTPOEHUS OPraHUYECKHX
BemecTB A. M. byriepoBa ansi oObsICHEHHSI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

- cOpMHPOBAHHOCThP YMEHUH XapaKTepU30BaTb COCTaB, CTpPOEHHE, (HU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIINYHBIX IPEACTaBUTENCH pa3IMYHbIX KJIACCOB OPraHUUECKUX BEIIECTB:
QJIKAHOB, LUKIIOAJIKAaHOB, AJIKEHOB, AJIKAJUCHOB, AJIKUHOB, apOMATUYECKHUX YIJIEBOJOPOJOB,
CIHMPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIMCAXaPUJIOB),
WITIOCTPUPOBATh TEHETUYECKYK CBSA3b MEXJAYy HHMU YPaBHEHUSMH COOTBETCTBYIOIIHMX
XUMHYECKHX PEaKIUil ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (OpMYT;

- c(OpMUPOBAHHOCTb YMEHMs IOATBEPKAATh HA KOHKPETHBIX IPHUMEpAaX XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKUX COECJUHEHHM OT KPAaTHOCTH W THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U I'PYII aTOMOB B MOJIEKYJIAX;

- ¢(hOpMHUPOBAHHOCTD YMEHHUS XapaKTEPU30BATh HCTOYHUKH YTIIEBOJIOPOIHOTO CHIPhs (HE(DTH,
HOPUPOIHBIN Ta3, yroiyp), COCOObI €ro nepepaboTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB

nepepadoTKu;
- c(OPMHPOBAHHOCTh BIIAJICHUS CUCTEMOH 3HAaHUM O ECTECTBEHHO-HAYYHBIX METOJaX
IIO3HAHUA — Ha6JHOI[€HI/II/I, U3MCPCHUHU, MOJACIIMPOBAHUHN, ISKCIICPUMCHTC (pCaJ'II)HOM u

MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

- c(hopMHpPOBAaHHOCTL yMEHHUS NPHUMEHATb OCHOBHBIE OIEpallMd  MBICIUTEIbHON
NeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JI1 U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

- c(OPMHUPOBAHHOCTb YMEHUIl: BBIABIATH B3aUMOCBSA3b XMMHUYECKUX 3HAHUI ¢ MOHATHUAMH U
NPEJICTAaBICHUSIMU  PYTHX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
NOHMMAHHS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpraHUYECKON XMMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUM, NMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

- c(hOpPMUPOBAHHOCTh YMEHMH: MPOBOAUTH PACUETHI MO XUMHUYECKUM Qopmyaam U
YPaBHEHMSIM XUMHUYECKUX PEeaKIHil ¢ HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAapPAaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Thl MO HAXOXKIACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

- c(pOopMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATh C TMO3ULUHN
HKOJIOTMYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IMPOU3BOJCTBEHHOM MAESITEIHbHOCTU
YeJI0BEKa, CBA3AHHOM C mepepadOTKOIl BeIIeCTB, HCMOJIb30BATH IMOJTYYEHHBbIE 3HAHUS JUIA
MPUHSITUS TPAMOTHBIX pEeIIeHUH IPOoOJieM B CUTYalUsIX, CBA3aHHBIX C XMMHUEH;

- c(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUIAHUPOBATH M IMPOBOAUTH XUMHUYECKUN
AKCIIEPUMEHT (IIOJTyYyeHHE U U3yUeHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIII
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJEPKAIIMX OpPraHMYECKHX BELIECTB,
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pEelIeHUEe HKCIEPUMEHTAJIbHBIX 3a7ad4 [0 pPAaclo3HABAHMIO OPTraHUYECKHUX BEIIECTB) C
COOMOICHNEM  TIpaBWJI  O€30MMAaCHOTO  OOpaimieHusi C  BEHeCTBAMH W J1aOOpaTOPHBIM
obOopynoBanuem, (OpMyIUpOBaTh IeNIb HMCCICIOBAHUS, MPEICTABIATh B Pa3iIu4yHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

- cOPMUPOBAHHOCTh YMEHHUU: COOJIFOJIaTh TMpaBWIA 3KOJOTHUYECKU IIeJIecOo00pa3HOTo
MOBE/IEHUA B OBITY M TPYIOBOM [EATENHHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0POBBS,
OKpYKarolle NPUPOIHON CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

- 0CO3HABaTh ONACHOCTh TOKCHYECKOTO JEHUCTBUS HA JKHUBBIC OPraHU3MBbI OMpe/eIEHHBIX
OpPraHUYEeCKHX BEUIECTB, IOHUMAas cMbIci rokasareis [1/1K;

- aHANU3MPOBATh  II€JIECOOOPAa3HOCTh  MPUMEHEHHUS  OpPraHWYeCKHMX  BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHUS PUCK-TIOJIB3a;

- cOpMHUPOBAHHOCTb YMEHHI: OCYIIECTBISATH IEJICHANPABICHHBI MOUCK XWMHUYECKOM
uHPOpPMALlMK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydyeOHO-HaydHas JHUTEparypa, CpeacTBa
MaccoBoi uHGpopMmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpOopMaLnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABJICHHOW y4eOHOM
3aJiauen.

11 KUIIACC

IIpeaMeTHbIe pe3yabTaThl OCBOCHHS Kypca «O01mas 1 HeoOpraHUIecKass XUMUS OTPAKAIOT:

- ¢(hOpMUPOBAHHOCTb MPEJICTABICHUI: O MaTePHAILHOM €MHCTBE MHUPaA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUN MPUPOJIbl, O MECTE M 3HAYEHUU XUMHUH B CUCTEME €CTECTBEHHBIX HayK
u e€ poiau B 0O0ECIEYeHUH YCTOMYMBOIO Pa3BUTHUSA, B PEIIEHUU HPOOJIEM 3KOJOTHUECKOM,
DHEPTeTUYECKOW W THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHHUKOB  SHEprMM, B  OOECHEYEHUH  palMOHAILHOIO
IPUPOIONIOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHHS U OOIIEH KYJIbTYPHI UEIIOBEKA, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHOM Cpefe;

- BJIAJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHMM, KOTOpPAs BKJIIOYAET: OCHOBOIIOJIATAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbL, 3JIEKTPOHHAs: 000JI04YKa aToMa, S-
, Pp-, d-aroMHBIC OpOWMTANM, OCHOBHOEC M BO30YXJIEHHOE COCTOSHHS aToMa, THOPHIH3ALUs
aTOMHBIX OpOuTaslel, HMOH, MOJEeKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETa/NInyecKas, BOJOPOIHAsA),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEAKLUs, PacTBOP, DJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] ~ AMCCOLMAIUsS, CTENeHb JWUCCOLMAllMM, BOJOPOJIHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOW 3PPEKT XMMUUECKON peakiiy, CKOPOCTh XMMUYECKOH
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHUsI DIIEKTPOJUTHYECKON
Jucconuanuu, nepuoaudeckuil 3akon /[[.M. MenzneneeBa, 3ak0H COXpPaHEHHs MaccChl BELIECTB,
3aKOH COXPaHEHMs W MPEBpallleHUs] SHEPIHM MPH XUMHUYECKHUX pPEaKlMsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE NMOHUMAaHMS NMPUYMHHOCTH M CHCTEMHOCTHU
XUMHUYECKHUX SIBICHHUI; COBPEMEHHBIE IPEICTABICHUA O CTPOCHHM BEUIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; TMPEICTaBICHHUS O MEXaHU3Max
XUMHUYECKMX PpEaKlIMH, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTSIX MX
NpPOTEKaHHs, O XHMMHUYECKOM pPAaBHOBECHUH, pacTBOpaX M  JUCIEPCHBIX  CHCTEMax;
(bakTOJIOrHMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHWYECKUX BEIIECTB B OBITY M MNPAKTUYECKON MAeATEeIbHOCTH YellOBEKa,
OOIIMX HayYHBIX MPUHLIUIIAX XUMHUYECKOTO ITPOU3BOICTBA;

- c(OPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIE MPU3HAKU MOHITHUH, YCTaHABIMBATH
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHCAHUM HEOPraHMUYECKUX
BEILECTB U UX IPEBPALLECHU;



- c(hopMHPOBAaHHOCTH yYMEHHUS HCIOJb30BATh XMMUYECKYI0 CHUMBOJHMKY JJIsi COCTaBJICHUS
(GopMyn BEIIECTB M YypaBHEHMH XUMHUYECKUX PEaKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIbHBIX BEIIECTB;

- ¢(hOPMUPOBAHHOCTb YMEHHUS ONPEAEIATh BAJEHTHOCTb U CTENEHb OKHUCICHUS XMMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BUJ XUMUYECKOM CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAILIMYECKOH PeIETKH KOHKPETHOTO BELIECTBA;

- c(OPMHPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCHMOCTb CBOWCTB BELIECTB OT BHJA
XMMHUYECKON CBSI3UM M TUNA KPUCTAJUIMYECKOM peméTky, OOMEHHbIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBS3H;

- c(OpPMHPOBAHHOCTh YMEHUIl: KJIacCU(PULIMUPOBATh: HEOPraHWYECKHE BEIIECTBA 10 HX
COCTaBY, XMMHMUYECKHUE pEaKLUU [0 PA3IUYHBIM INPU3HAKAM (YUCILy M COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY 3(deKTy peakuuu, W3MEHEHHMIO CTEIEeHEH OKHUCIIEHHUS 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajiu3aTropa U JAPYrue); CaMOCTOSTEIbHO BHIOMPATh OCHOBAaHUS M
KPUTEPHHU U151 KIacCU(UKALUKN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUMI;

- copMHpPOBAaHHOCTh YMEHHSI PaCKpbhIBaTh CMBICH Mepuogudeckoro 3akoHa J[. U.
MenpgeneeBa U JI€MOHCTPUPOBaTh €r0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

- c(hOpMUPOBAHHOCTb YMEHHH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB U HOHOB
XUMHYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MenneneeBa, UCIONIB3Yysl MOHATHS «3HEPIETUYECKUE YPOBHMY», «IHEPIETHUUECKUE TOLYyPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE W BO30YXIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XMMHYECKHX D3JEMEHTOB U HX
COEMHEHUH 1o nepuojaM u rpynmam [lepuoanueckoit cucremsl . 1. MeHneneeBa, BAJICHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

- ¢OpPMHUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMMUCHIBATh) OOLINE XUMHUYECKHE CBOMCTBA
BEUIECTB Pa3IM4YHBIX KJIACCOB, MOIATBEP)KIATh CYILECTBOBAHWE T'€HETUYECKOW CBSA3M MEXKAY
HEOPraHWYECKMMM BEIECTBAMU C IIOMOINBI) YPAaBHEHHMM COOTBETCTBYIOLIUMX XHUMHUYECKHX
pEaKI;

- ¢(OpMHUPOBAHHOCTh YMEHHUS PACKpBIBaTh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuMii MOCPeICTBOM COCTABIIEHHSI 3JIEKTPOHHOIO OajlaHCca 3TUX peakiHil; peakuuid HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IIOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHH; peaxkuuil
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
AIIOMUHUS);

- c(OpMHUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKHX
peakiuui ¢ y4€TOM HMX DHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTep HW3MEHEHHsS CKOPOCTH
XMMHUYECKON PEeaKIMU B 3aBUCHUMOCTU OT Pa3iIMuYHBIX (PaKTOPOB, a TaKXKe XapaKTep CMEIICHUs
XUMHYECKOTI0 PABHOBECHUS 10/ BIUSHUEM BHEIIHUX Bo3aelcTBull (mpuniun Jle Hlatense);

- c()OPMHPOBAHHOCTh YMEHMsI XapaKTepU30BaTh XUMHUUECKUE PEAKIIMHU, JISKAIIUe B OCHOBE
MPOMBIIIIEHHOTO TIOJYy4YEHUS] CEpHOW KHUCJIOThL, aMMHaka, OOILIue Hay4Hble MPUHIUIIBI
XUMHUYECKHX TPOU3BOJICTB; L€IeCO00pPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0JIb3a;

- ¢(hOpMUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHHWH O METO/aX HAayYyHOro MO3HAHUS SBICHUHN
OpUpoabl — HaOMIOJEHHe, U3MEpEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN), MCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUs MPHUMEHSATh ITH 3HAHUS NPHU
HKCIIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
HMMEIOIIHX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJI0BEKA U B IIOBCEIHEBHOMW KU3HY;

- c()OPMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUM C MOHATUAMU U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IpPEAMETOB i Oojiee OCO3HAHHOTO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;



- chopMHpPOBAHHOCTH YMEHHSI TPOBOJUTEH PACUETHI: C UCMOJIB30BAHUEM TOHITUN «MaccOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIIMs»; Macchl BellecTBa UIU 00bEMa rasza
M0 W3BECTHOMY KOJIHMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEaKIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3HaUeHUs BOJOPOIHOrO MOKa3aTelsd paCTBOPOB KUCIOT
M IIeJI0YeH ¢ M3BECTHOM CTENEHBIO TUCCOLMAIMHU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BUJIE PACTBOPA C ONPEAEIEHHON
MacCOBOM JI0JIed pacTBOPEHHOTO BEUIECTBA WM JaHO B HW30BITKE (MMEET MPUMECH); TOJU
BBIXO/Ia MPOJYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

- chopMHpPOBAaHHOCTh YMEHHIA: CaMOCTOSITEIIPHO IUTAHUPOBATh M IMPOBOJUTH XUMUYCCKUU
9KCIIEPUMEHT (TMPOBEICHUE peakluii HOHHOTO 00OMEHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPTraHWYECKHUX BEIIECTB, OMPEIEICHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBI0 UHAUKATOPOB,
U3Y4YEeHHUE BIUSHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOM peaklHuH, pelIeHue
AKCIIEPUMEHTANIbHBIX 33/au 1o TemMaMm «Metamib»y u «Hemeramibl») ¢ coOM0I€HHEM TPABUI
Oe3omacHOro obparieHus C BellecTBaMH U J1ab0opaTOpHbIM 000pyAoBaHUEM, (HOPMYIHPOBATH
[eNb HWCCICNOBAHUS, TMPEACTABIATh B pa3uyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTb;

- ¢c(hopMHPOBAHHOCTh YMEHHUM: COOIIOATh MpaBWIA MOJB30BAHUS XUMHUYECKON MOCYION H
nabopaTtopHbIM 000pyAOBaHUEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
MO0 BBINOJTHEHUIO JIA0OPATOPHBIX XHWMHUYECKHX OIBITOB, 3KOJOTMYECKH IEJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENHHOCTH B IENIAX COXPAHEHUS CBOETO 3[0pPOBBS,
OKpYKalolllel NPUPOJHOM Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
ONAaCHOCTh TOKCHYECKOIO JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMas cMbIca nokazarens [IJIK;

- ¢OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH LIeJIEHAIPABICHHBIM MOUCK XUM. HH(POpMAITUU
B pa3IMYHbIX HCTOYHMKAX (Hay4yHas M yueOHO-HayuyHas JIMTEparypa, CPEACTBA MacCOBOM
uHpopmanuu, VIHTepHET U Apyrue), KpUTUYECKH aHATM3UPOBATh XUMHYECKYI0 HMH(MOpMALHUIO,

TnepepaldaThIBaTh €€ M UCIOJB30BaTh B COOTBETCTBUH C TIOCTABIEHHONW YUCOHOM 3anaueii.
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBETCTBMM C CHUCTEMHO-IESATEIBHOCTHBIM TIOAXOJOM B CTPYKTYPE JHYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHus
BBIJICJICHBI CJIETYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUNCKON TPaXKIaHCKON
UJIGHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIpPEENEHUIO;
HaJIMYyue MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE MpaBUIAMU W HOPMaMM IOBEIEHUS; HaJIWUMe
NIPaBOCO3HAHUS, YKOJIOTHUECKOW KYJIBTYPHI; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH KU3HEHHBIE
TUTaHBIL.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS TpeaMeTa «XHWMHS» OTPakaroT C(HOPMHUPOBAHHOCTD
OTbITA MO3HABATEIbHON U MPAKTHUECKON JEATENILHOCTH 00yUaroIMXCsl B MPOLIECCe pealn3aluu
00pa3zoBaTenbHON AESTETHHOCTH.

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHMS INpenMeTa «XUMHSD» OTPakaloT C(HOPMHUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTHUECKOW EATEIFHOCTH 00YUJAIOMIUXCsl B MPOIIECCE pealln3aliui
00pa30oBaTeNbHON AEATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

- OCO3HaHUS O0YYArOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB M OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY ¥ MPaBOIIOPSIKY;

- TPEJCTaBJIEHUs] O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE;



- TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEIHHOCTH MPHU CO3JaHUHM YYEOHBIX HPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATeNbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH MOHMUMATh W NPUHUMATh MOTUBBI, HAMEPEHHSI, JJOTHUKY U apryMEHTBI IPYTUX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

- LIGHHOCTHOT'O OTHOIIIEHHUS K UCTOPUUYECKOMY U HAyYHOMY HACJIETUIO0 OTE€YECTBEHHONW XUMHUH;

- YBa@XEHHUS K IPOLIECCY TBOpPYECTBA B OOJACTH TEOPHHM U MPAKTUYECKOTO MPUIIOKECHHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIe HAYKH €CTh Pe3ylbTaT HJIUTENbHBIX HAOIIOACHUH,
KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

- UHTEpeca M T[03HAaBAaTEIbHBIX MOTHBOB B TMOJIYYEHHMM U TOCJIEAYIOIIEM aHaJIHU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHS;

- CHOCOOHOCTH OIIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSMHU, U MIPUHUMATH
OCO3HAHHBIE PEIICHHSI, OPUEHTUPYSICh Ha MOPAJIHbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- TOTOBHOCTH OLIGHHBaTh CBOE MOBEIECHHWE U IMOCTYIKH CBOUX TOBApPUIIEH C MO3HUIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YIETOM OCO3HAHHMS MTOCIIEICTBUI MTOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

- TIOHMMaHUsl LIEHHOCTEW 370poBOro M 0Oe30macHoro oOpa3a >KU3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

- coOuroyieHusT TpaBuil OE30MacHOTO OOpallleHHs C BEIIeCTBAMU B OBITY, ITOBCEIHEBHOM
JKU3HU, B TPYJIOBOU JEATEIBHOCTH;

- TOHMMAaHHs LEHHOCTH TMPaBWJ WHIMBUIYaJbHOTO ¥ KOJUIEKTUBHOTO O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

- OCO3HAHMA TIOCJIEJCTBHHA WM HENPHUSATHS BPEIHBIX NPUBBIYECK (YMOTPEOJICHUS AaKOTOII,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

- KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKON NeATeIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTHX BUAAX JIEATSITHHOCTH,

- YCTAaHOBKM Ha AaKTUBHOE Yy4YyaCTHE B pEUICHHH NPAKTHUECKUX 3aJad COLMAJIbHOM
HAIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

- MHTepeca K MPaKTHMYECKOMY H3y4eHHIO MpodeccHil pa3iIMyHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUI 110 XHUMUH;

- YBOXXEHHUS K TPYY, JIOISIM TPyJla U pe3ylbTataM TPYAOBOMl 1eATeIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYATBHON TPACKTOPHH 00pa3oBaHus, Oymaymien
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX IIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

- DKOJIOTHYECKHU I1eTIECO00Pa3HOro OTHOUICHUsSI K MPUPOJe KaK MCTOYHHKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

- MMOHMMAaHUS TI00ATBFHOTO XapaKTepa KOJIOTHYECKUX TPOOIIEeM, BIHSHUS IKOHOMHYECKHX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpeibl;

- OCO3HAHMS HEOOXOIMMOCTH HCIIOJIb30BaHUs JOCTIDKEHUH XUMUH ISl PEIISHHs] BOIIPOCOB
PaLMOHAIIBHOTO MPUPO/IONOIb30BAHUS;

- aKTHBHOTO HETIPHUATHS ICHCTBUH, NMPHUHOCAIINX BpEA OKPYXKAMOIIEH MPUPOIHON cpene,
YMEHUSI POTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

- HaJIMYUS PA3BUTOTO SKOJOTMYECKOT'O MBIIUICHUS, SKOJIOTHYECKON KyJIbTYpbI, OIBITA
NEeSITETPHOCTH ~ OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCS HMH B



MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKu H
00OLIECTBEHHON IIPAKTHUKHY;

- NOHMMAaHMs cHenU(UKM XMMHUH Kak HayKd, OCO3HaHuUs €€ poiu B (OPMHPOBAHUU
PaLMOHATBFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpY)KaroeM
MHUpPE KaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

- yOeXIEHHOCTH B OCOOOW 3HAUMMOCTHM XMMMHU JJIsI COBPEMEHHON LUBMWIM3AaLUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJNM B CO3AaHUU HOBOHM 0a3bl MaTepUabHOM
KYJIBTYpPBI, B PEIIEHUH IN100aIbHbIX IPOOIEM YCTOMUMBOIO Pa3sBUTHS YEJIOBEUECTBA — CHIPbEBOH,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30mMacHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPyla U 3KOJIOIHYECKH KOM(POPTHOM KHU3HHU KaX0ro 4jeHa
o0I11eCTBa;

- €CTECTBCHHO-HAYyYHOW TPAaMOTHOCTH: IIOHMMAaHHs CYHOIHOCTM METOAOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBACHEHMs SIBIICHUM OKpYXKAIOIIEro MUpa M HPOMCXOJAIIMX B HEM HM3MEHEHU,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIbHO UCII0JIb30BAaTh XUMUUECKHUE 3HAHMS 111 PEeLeHUs Ipo0OJieM B
pEAIbHBIX KU3HEHHBIX CUTYaLMsIX;

- UHTEpeca K II03HaHUIO, UCCIIEI0BATEIbCKON JEATEIbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HENpEepbIBHOMY OOpPa30BaHUI0 M €aMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJIy4EHHMIO HOBBIX 3HAHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

- HHTEepeca K 0COOCHHOCTSIM TPpyJa B Pa3IMYHbBIX cepax MpodhecCHoHAIBHON AEITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHble Pe3yJabTaThl OCBOCHHS MPOTPAMMbI 10 XMMHH Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHus BKIIOYAIOT:

- 3HauMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOUIMXCS MEXAUCLUITINHAPHBIE
(MeXMpeIMeTHbIE) OOICHAYYHBIC TTOHSATHUS, OTPAXKAIOIIHME [IEIOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGHI/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepm{, BCIICCTBO,
DHEPTrUs, SBJICHHUE, MPOIECC, CHCTEMa, HAy4YHBIH (aKkT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIICA0BaHNEe, HAOI0ICHNE, H3MEPEHUE, DKCIIEPUMEHT U IPYTHeE);

- YHUBEpCaJibHbIC YUeOHbIC ICHCTBHS (IT03HABATEIbHbBIC, KOMMYHHKATHBHBIC, PETYJISITUBHBIC),
obecneunBaronue GopmupoBaHue GyHKIIMOHATBEHON IPAaMOTHOCTH U COIMAIBHOM KOMIETEHITUN
o0Oy4aromuxcs;

- CHoCOOHOCTh  OOYyYarIIUXCS  HCIONBb30BaTh  OCBOCHHBIC  MEKIHCIUIUIMHAPHBIC,
MHUPOBO33PECHUYCCKHE 3HAHHWS W YHHBEpCaJbHbIC Yy4YeOHBbIC JEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHON NPAKTHKE.

MerTanpenMeTHbIe  pe3yJabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIBHBIMU  YUCOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIeﬁCTBPIfIMH.

IMo3naBaTeIbHbIE YHUBEPCAJIbHbIE yUeOHbIE IeiiCTBHUSI

1) 6a30Bble JJorMYecKue AelCTBUS:

- CaMOCTOSATENIBHO (OPMYJIUPOBaTh M aAKTyaJH3UpOBaTh MPOOJIEMY, pacCMaTpHUBaTh €&
BCECTOPOHHC;

- ONpEeNeNATh LENU JeATCIBHOCTH, 3ajJaBas IMMapaMeTpbl U KPUTCPUH HUX JTOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C TOCTABJICHHBIMHU LCIIAMU;
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- HCNOJb30BaTh IPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOIO MBIIUIEHUS: BBIAEIATD
XapakTepHble MpPH3HAKKM MOHATHM M yCTaHABIMBaTb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHS OTJCIBHBIX (PAKTOB U SIBIICHUIA;

- BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIACCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMNMA;

- YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SIBJICHUSIMU;

- CTPOUTH JIOTUYECKHE pacCYKIEHUsI (MHAYKTUBHBIC, 1ETyKTUBHBIE, [10 aHAJIOTMH), BBISBIIAThH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBJICHUSAX, (DOPMYIMPOBATH BHIBOJBI U
3aKJIIOYECHHUS;

- IPUMEHATH B IPOLECCE NO3HAHMUS HCIIOJIb3yEMbIE B XMMHUHU CHUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TP PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJEIbHbIC IPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHbIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

- BJIaJIETh OCHOBAMHU METOJI0B HAYYHOI'O ITO3HAHUS BEIECTB U XUMUUYECKUX PEaKLUi;

- (opMynupoBaTh LEIM U 337a4d  MCCIEJOBAHUA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

- BJAJETh HABbIKAMH CaMOCTOSTEIbHOIO IUIAHUPOBAHMSI U TPOBEACHUSI YUEHHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0O0OOIICHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

- npuoOpeTaTh ONBIT YYEHUYECKOM HCClIeA0BAaTEeNbCKOM M IPOEKTHOW JEATEeNIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METO/IOB pEIICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

- OpHEHTUpPOBAaTbCd B PA3JIMYHBIX MCTOYHMKAX HHGOpMALMM (HAYyYHO-TIOMYJIspHas
JauTepaTypa XHMMHUYECKOTO COJEp)KaHHs, CIIpaBOYHble mocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

- (QopmynupoBaTh 3alpochl W MPUMEHATh pPA3MYHbIE METOJbl NMPH MOUCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

- IpUOOpeTaTh ONBIT MCHOJIb30BaHMUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

- CaMOCTOATENIBbHO BBIOMpATh ONTHMaJbHYIO (OpPMY MpeAcCTaBieHUs MHPOpMalUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

- WCIONb30BaTh HAy4yHBIH S3bIK B KayecTBE CpeAcTBa NpH paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIIpeIMeTHbIe ((pU3nyYecKkue M MaTeMaTHYeCKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

- HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe yueOHbIe JeHCTBHUSA:

- 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TEMbI B XOJ€ TUAJIOTa U/UIN TUCKYCCHH,
BBICKa3bIBaTh UJIEH, (HOPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHIITOTHEHUS
MPEI0KEHHOM 3a/1a4u;

- BBICTYNATh C IPE3CHTAlUEl pPE3ylbTaTOB I103HABATEIBHON JEATEIBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUH XMMHYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOH paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoekTa, U (POpMYIHpPOBaTH BBIBOJBI MO pPe3yjibTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBaHMSI MTO3UIMNA B X0/1€ 00CYXIEHUS U 00MEHa MHEHHUSIMU.
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Pery1ssTUBHBIE yHHBepcaabHble yueOHbIe AeiicTBUA:

- CaMOCTOSITEIBHO IUIAHUPOBATH M OCYHIECTBIISATH CBOIO MO3HABATEIBHYIO JESTEIbHOCTD,
ompenenss e€ Ieau W 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaygaraeéMblii aITOPUTM JCHCTBUH IPHU BBINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIyYeHUs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

- OCYILIECTBJIATH CAMOKOHTPOJIb IESTEIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

Il. COONEP’)KAHUE OBYUYEHUSI
10 KUIACC

OPI'AHMYECKASA XUMUA

Teoperuyeckue 0OCHOBbI OPraHUYecKOil XUMHH.

[Tpeamer u 3HaYeHHE OpPraHUYECKONW XMMMHU, IPEJCTABICHUE O MHOI000Pa3HH OpraHMYeCKUX
COCIMHEHU.

DJEeKTPOHHOE CTPOEHHE aTOMa YIJIepo/a: OCHOBHOE U BO30YXAEHHOE cocTOsIHUSL. BaneHTHble
BO3MOXKHOCTH aTOMa yIiepoja. XUMHUYECKas CBS3b B OPraHUYECKHUX COCAMHEHUSX. THITBI
ruOpuIu3ay aTOMHBIX opOuTaneil yriepoaa. MexaHn3Mbl o0pa30BaHMs KOBAJIEHTHOH CBS3U
(0OMEHHBI M JOHOPHO-aKUENTOpHBINM). THIBI MEepeKpbIBaHUS aTOMHBIX opoOuTaneil, c- u m-
cBa3u. OpuHapHas, JBoWHAs W TpoilHas cBaA3b. CnocoObl pa3pblBa CBsA3eH B MOJIEKYJIax
opranuveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeopuie U dIeKTpodue.

Teopuss crTpoeHuss opraHuyeckux coenuHeHuii A.M. bBytiepoBa M COBpeMEHHBbIE
NPECTaBICHUS O CTPYKTYpE MOJIEKYJ. 3HaUCHNUE TEOPHH CTPOSHHSI OPraHMYECKUX COCTUHEHUH.
Mornekynsipable U CTpyKTypHbIe (opmyinbl. CTpykTypHble (OpMYJbl pa3iMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
IPOCTPaHCTBEHHAs. OJEKTpOHHBIE 3((EKTbl B MOJNEKyJlIax OpPraHUYECKHX COECIUHEHUH
(MHIIyKTUBHBIA U M€30MEPHBIN 3 PeKThI).

[IpencraBienue o kiaaccuuKaluy opraHudeckux BemecTB. [IoHsATHE O (QyHKIMOHAIBHON
rpymre. ['omonorus. 'omonorndeckue psiapl. CucreMaTHueckass HOMEHKIIATYpa OpraHHYeCKUX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHoctu u KJ1acCUpUKaLus OpraHUYECKUX peaxuuil. OxucauTenpHo-
BOCCTAHOBUTEIIbHBIE PEAKLIUU B OPraHUYECKONH XUMUH.

OKclepUMEHTAIbHbIE METOJbl M3YYEHHUsS BEIIECTB W HX INPEBPALICHUN: O3HAKOMJICHHE C
o0pa3iaMy OpraHMYECKUX BEIIECTB W MaTepUalaMd Ha MX OCHOBE, OTBITHI 10 MPEBPAIICHUIO
OpraHMYeCKHX BEIIeCTB IpU HarpeBaHuu (IJIaBle€HUE, OOYIJIMBaHWE W  TOpPEHHE),
KOHCTPYHPOBAHHE MOJIENICH MOJIEKYII OPTaHUYECKUX BEIECTB.

Yraesoaopoasl.

Ankanbl. ['omonoruueckui psij ankaHoB, oOmias ¢Gopmysa, HOMEHKIATypa U H30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -THOpUAM3alNsS aTOMHBIX
opOuTaneit yrieponaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XUMHUECKUE CBOWCTBA alKaHOB: PEAKLUUHU 3aMEIEHHs, M30MEpU3alUH, JErUIpUpOBaHUs,
UKIM3alWN, TUPONIN3a, KpeKWHra, TropeHus. llpeacraBieHne o MeXaHM3ME peakIuit
paIuKaIbHOTO 3aMEIICHHUS.

Haxoxnenne B mpupoae. CriocoObl MOTyYeHUs U IPUMEHEHUE aTKaHOB.

[Muknoankanel. OOmast ¢opmyina, HOMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) M OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH ) HUKIoaIKaHOB. CrlocoObl MOMyYeHHS U PUMEHEHUE IUKII0ATKaHOB.
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Ankenbl. 'oMonornyeckuil psi aakeHoB, oOmias (bogMyna, HOMEHKJIATypa. DJIIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJl QJIKEHOB, SP -rHOpHIu3ans aTOMHBIX oOpOuTanen
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas u reoMerpuyueckas (quc-tpasc-) nzomepus. Gusnueckue
CBOWMCTBA QJIKEHOB. XHMMYECKHE CBONCTBA: pPEAKLUU MPUCOCIUHEHUS, 3aMEIIEHUs B O-
IIOJIOKEHUE TIpU JBOWHON CBSA3M, NOJMMeEpU3anuu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KagecTBeHHbIE peakiuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OTYUYEHUS U IPUMEHEHHE AIKEHOB.

AJKa ueHBI. Knaccudukanums aJIKa/INEHOB (conpspkEHHBIE, W30JIMPOBaHHBbIE,
Kymynupoganuvie). OCOOEHHOCTH  3JIEKTPOHHOIO CTPOEHUS M XMMHUYECKMX CBOWCTB
conpsiKEHHBIX IueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nostyyeHust 1 IPUMEHEHNE alIKaHEeHOB.

Anxunbl. ['oMonorudeckuii psj ajdkuHOB, oOmas (opmyrna, HOMEHKIATypa M H30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKHHOB, SP-TUOpHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aNKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEIUHEHNUS, TUMEpPU3alK U TpUMEpHU3aluu, oKucieHus. KucinoTHele cBOWCTBA aJKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakuuu Ha TPOHHYIO CBsA3b. CrocoObI
HOJy4EeHHUsI U IPUMEHEHUE aJTKUHOB.

ApomaTthyeckue yriaeBoJaopoasl (apeHsl). ['omonornyeckuid psija apeHoB, obmas Gopmyia,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30a.
®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOIOB: pEeaKluu
3aMelleHus] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, PEeaKLUu MPUCOEIUHEHHUS,
OKHCIIEHHE TOMOJIoroB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOLIEM IEHCTBUU 3aMeCTUTENCH
B OEH30JIbHOM KOJIbLIE Ha MpPUMEpE AJIKWIbHBIX PaJUKaJOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepusanust  cruposia.  CrocoObl  MOJMydyeHMsT M NPUMEHEHHE  apoOMaTHYEeCKHX
YIJIEBOAOPOIOB.

[Tpupoausiii ras. IlonyrHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. KameHHslii yroinb
U TpPOAYKTHl ero mnepepaboTku. CrocoObl mepepaOboTKu HEPTH: MEperoHka, KPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKHii), puopMuHr, nuponus. [IpoaykTsl nepepaboTku HEPTH, UX
IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSA3b MEXAY Pa3InYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJOTeHIIPOU3BOIHBIX YIVIEBOAOPOJIOB. Peakinuu 3amenieHus
TaJIOTeHa Ha TUAPOKCOrPYIIly, HUTPOIPYIIy, LHAHOTPYMNIy, aMHHOrpymmy. /[leiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Hcnonp30BaHne TajlOr€HIPOM3BOJHBIX YIJIEBOJAOPOJIOB B OBITY, TE€XHMKE M TpPU CHUHTE3E
OpPraHMYECKUX BEILECTB.

OKCrepUMEHTAIbHBIE METO/bl U3YUEHUS BELIECTB U UX MPEBpAICHU: U3ydeHrne (PU3HUECKUX
CBOWCTB yIJI€BOJOPOAOB (PacCTBOPUMOCTH), KAUECTBEHHBIX PEaKIUil yriieBOIOPOIOB PA3INYHBIX
KjaccoB (oOeciBeurBaHMEe OpPOMHOM WM HMOAHOM BOJbI, pAacTBOpa IE€pMaHraHara Kajwus,
B3aMMOJIEIICTBHE alleTUJIeHa C aMMMa4yHbBIM pacTBOpOM okcuja cepebdpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa M BOAOpPOJAa B OpPraHMYECKUX BEUIeCTBAaX, MOJy4yE€HUE HTHIIEHA U
U3y4eHHE €ro CBOICTB, O3HaKomileHHE ¢ Koyutekuusamu «HedpTtb» u «Yroawb», ¢ obpaznamu
IIacTMacc, KaydykoB M PE3UHBl, MOJEIUPOBAHHE  MOJEKYJd  YIJIEBOJOPOAOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckme coeiMHeHNus.

ITpenenbHble OHOATOMHBIE CIUPTHL. CTpOEHUE MOJIEKYII (HAa IPUMEPE METAHOJIA U 3TAHOJIA).
['omonornyeckuit psn, oOmas Qopmyrna, u30Mepus, HOMEHKJIAaTypa M KIacCHU(pUKaIUs.
@u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHble CBA3M MEXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peakUWd 3aMelIeHMs, Jerujparaiuu,
OKHCJIEHHUS, B3aUMOJIEHICTBUE C OPTAaHUUYECKUMHU U HEOPraHUUECKUMHU KHucioTamu. KauecTBeHHas
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peaxkius Ha OJHOATOMHbIE CHUPTHI. JlelicTBME 3TaHOJIa U METAHOJA Ha OpPraHM3M YEJIOBEKA.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipoctbie >¢upel, HOMEHKIATypa U u3oMepusi. OCOOCHHOCTH (U3UYECKUX M XUMHUYECKUX
CBOMCTB.

MHoOroaToMHbl€ CHMPTHl — OSTWICHIVIMKOAbL W IIHLepuH. Dusnueckue M XUMHUYECKUE
CBOMCTBA: pEaKkUUU 3aMEIICHUsA, B3aUMOACUCTBHE C OPraHUYECKMMHM U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEaKkLUsi HAa MHOTOaTOMHbIE cUpThl. [IpeacraBieHue o MexaHu3sMe
peakuuii HykiieopuiabHOro 3aMerienus. JlefictBue Ha opranusm yesoBeka. CriocoObl MOJTydeHUs]
Y IIPUMEHEHUE MHOI'OATOMHBIX CIIUPTOB.

®enois. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIIMSHUE TUAPOKCOIPYIIBl U OEH30JBHOIO s1pa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢enona. KayecTBeHHBIC
peakuuu Ha (enon. TokcuuHocTh (eHosna. CrocoObl NOIy4YeHHs M INpPUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuIbHbBIE COEAMHEHUS — alIbAETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHMIIbHON
rpynmbl. ['oMonorudeckue psapl albJeTHAOB M KETOHOB, oOmas Qopmyna, u30Mepus U
HOMEHKIaTtypa. Puznueckue CBOWCTBA AaNbJETHJOB U KETOHOB. XHMHUYECKHE CBOMCTBA
albJIETU/IOB M KETOHOB: peakuuu MpucoeauHeHus. OKHUCIEHHE abAETHA0B, KauyeCTBEHHbIE
peakuuu Ha anbaerupl. CrocoObl OTydeHUs U IPUMEHEHHUE ajlb/IeIHI0B U KETOHOB.

OMHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL. (OCOOCHHOCTH CTPOCHHS MOJICKYIT
KapOOHOBBIX KHUCHOT. M3omepuss u HoMmeHkiartypa. Du3MuecKue CBOMCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KUCJIOT. XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBa, peakius 3Tepu(UKalUU, PeaKkiuu C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOM KuCHOTHL. [loHsTHE
0 MPOU3BOJIHBIX KAaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMPEICTbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JUKApOOHOBBIX
KUCJIOT, THUAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['omonorudeckuit psan, oobmas dopmyna, “U30oMepuss U HOMEHKIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IENOYHON Cpele.

Kupsl. Ctpoenue, ¢uznyecKkue M XMUMHUYECKHE CBOMCTBA JKMPOB: T'MJAPOJIU3 B KHUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKU HETPeIeIbHbIX )KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb11a Kak COJHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OO6mass xapakTtepuctuka yrineBoaoB. Kiaccudukauus yrineBogoB (MOHO-, JU- U
nojucaxapuabl). MoHocaxapuipl: TUIIOKO3a, (PYyKTO3a, Talakro3a, pubo3a, Ie30Kcupubosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  alNbACTUIAHOW TIpYyNN, CIMPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajabTO3a M JaKkTo3a. BoccTraHaBiauBarolMe U
HEBOCCTaHaBIUBalOUMe aAucaxapuibel. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHeHue. [lonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U Leiofo3bl. PDuznyeckue CBOMCTBA Kpaxmajga M IEJUTIOJIO03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAsl PEeakuusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa 1EJITIOI03bl: THAPOIIN3, MOTydeHHe 3(PpUpoB 1eT0a03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCHepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIeCTB M HUX MPEeBpaLIeHU: pPacTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aWMOJAEHCTBHUE JTAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
cnupTa B ajJbJETH] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3THUJIOBOIO CIHPTA
JUXPOMATOM KaJiusl (BO3MOXHO HMCIIOJIB30BaHUE BHIEOMATEPUAJIOB), KaUeCTBEHHBIE PEaKIMM Ha
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anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxkcunom meau(ll)), peakmus rmunepruna
¢ ruapokcunoM Meau(ll), xumudyeckrue cBoicTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJCHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue kpaxmana C MOJIOM, PEIICHHE
SKCIIEPUMEHTANIBHBIX 3314 110 TeMaM «Crupthl U denounby, «KapOoHoBbIe KUCTOTHI. ClI0XKHBIE
3pUPBD».

A3oTcoaepakaiue OpraHu4ecKkue coeIMHEeHusl.

AMUHBI — OpraHWYECKUEe MPOU3BOIHbIC aMMuaka. Kiaccudukanus aMuHOB: anndaTtndecKkue
U apoMaTH4eCKHe; IepBUYHbIC, BTOPUYHBIE U TpeTHuHbIe. CTpOoeHHe MOJIeKYJ, o0mias ¢popmyia,
U30MepHsi, HOMEHKJIATypa W (PU3NYECKHE CBOWCTBA. XHWMHUYECKOE CBOWCTBA anv(paTHUCCKUX
aMUHOB: OCHOBHBIC CBOWMCTBA, QJIKWJIMPOBAHUE, B3aUMOJEUCTBUE IEPBUYHBIX AMHUHOB C
a30TucTol KucnoTon. Conu alIKuIaMMOHHUSL.

AHWIMH — NOpEeICTaBUTENb AMHHOB apoMarnueckoro psaa. Crpoenuwe aHwinHa. B3aumHoe
BIUSHUE TPYII aTOMOB B MoJieKyjie aHminHAa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOJMY4YeHHS U TpPUMEHEHHE alu(aTHUYeCKUX
aMuHOB. [lonydyenue aHuiIMHA U3 HUTPOOEH30JIA.

Amunokucnotel. HoMenknarypa u uzomepus. OTaenbHble TPEACTABUTENN 0-aMUHOKHCIIOT:
[IUUKH, anaHuH. Ou3nyeckue CBOMCTBA aMUHOKHCIOT. XHUMHUYECKHUE CBOMCTBA aMUHOKHUCIOT
KaKk aM(OTEepHBIX OpPraHMYECKUX COCAMHEHUH, peakius MOJUKOHACHCAIMU, OO0pa3oBaHUE
MEeNnTUIHOM cBsi3H. bruomornueckoe 3HaueHne aMMHOKUCIIOT. CHUHTE3 U TUIPOJIU3 MENTH/IOB.

benku kak npupoansie noaumepsl. [lepBudHas, BropuyHas U TpEeTUYHAsI CTPYKTypa OEiIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYPALlUs, KAYCCTBCHHBIE PEAKIIMH HA OCITIKH.

DKCTepUMEHTAIbHBIE METObl U3YUEHHUS BEUIECTB M UX IPEBPAIICHUIA: pacCTBOPEHHE OCIKOB B
BOJIE, JCHAaTypauus OCJIKOB TIpU HArpeBaHUM, IIBETHHIE pEakUUu Ha O€JKU, pelieHue
SKCHEPUMEHTAIBHBIX 3aa4 MO0 TeMaM «A30TCOAEp)KALME OPraHUYECKHE COCIUHEHHUS» U
«Pacrno3HaBaHue OPraHUYECKUX COCIMHEHUI.

BbicokomosieKyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHSITUSL XUMHUU BBICOKOMOJICKYJIIPHBIX COEIUHEHUW: MOHOMEp, TMOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEpPU3ALMHU, CpPEAHss MoJeKyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIUS U MTOTUKOHICHCAITHS.

[Tonmumepubie MaTepuansl. [lmacTmacchl (MOMUATHIICH, MOJUIMPONUIICH, MOIUBUHIIXIOPU],
MOJIMCTUPOJI, TOTUMETHIMETAKPHIIIAT, TTOJTUKAPOOHATHI, MOTUATHICHTepedTanar). Y Tuimsanus u
nepepaboTka MiIacTuka.

DnacToMephl:  HATypajdbHBIM  KaydyK, CHHTETHYECKME Kaydyku  (OyTaaueHOBBIN,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bomnokna: HarypaiibHBIE (XJIOTIOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonmumeps! criennanbHOrO HazHaueHUs (Te(sioH, KeBiap, 3JIEKTPOMPOBOAIINE MOTHUMEDPHI,
OunopasiaraeMbie TOTUMEPHI).

DKCIEepUMEHTAIbHbIE METO/Ibl M3YUYEHMsI BEIIECTB U MX TMPEBPAIIEHUN: O3HAKOMJIEHUE C
oOpa3lilaMu TPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, Kay4dyyKOB, pEIICHUE
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe «Pacmo3HaBaHue MIacTMAcC M BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxnenne monekyasipHON (OpMyJIbI OPraHUYECKOrO0 COCIMHEHHS! 1O MAaCCOBBIM JOJISIM
DIIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HAXOXJACHHE MOJEKYISIPHOU (OPMYIbl OPTaHUYECKOTO
coemMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CTOpaHHs, MO KOJMWYECTBY BeliecTBa (Macce,
00BEMY) TPOYKTOB PEAKIIUU W/WIIH UCXOMHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (OPMYIIBI
OPTaHWYECKOTO BEIMIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB TOJYYCHHUS,
onpeJieJIeHUe AOJIU BbIX0a IPOAYKTa PEAKIUN OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.
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Peanuzanus MeXnpeqMETHBIX CBsI3ed IPU M3ydyeHUM opraHnyeckol xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak U
IIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011e ecTecTBEHHO-HAYUHbIE NOHATUS: SIBIIEHUE, HAYYHBIH (aKT, TUI0Te3a, TEOPUs, 3aKOH,
aHanu3, CHUHTe3, Kiaccu(ukanus, HaOMOJCHUE, W3MEpPEHHe, OSKCIEPUMEHT, MO/IEIb,
MOJIEJIUPOBAHUE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPIrETUYECKUNA YPOBEHb,
BEIIIECTBO, TeNO, 00BbEM, arperaTHOe COCTOSHUE BELIECTBA, (PM3UYECKUE BEIMYMHBI, €AMHUIIBI
U3MEPEHMUs], CKOPOCTh, SJHEPIUs, Macca.

buonorus: kierka, opraHusM, skocucreMa, Ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTb,
aBTOTPOHBIA M TeTepOTPOdHBIA THUN MHUTaHUS, OpoxeHHe, (HOTOCHUHTE3, NIbIXaHUEe, OEiKH,
YTJIEBO/BI, )KUPbI, HYKJICMHOBbIE KUCIIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hpie HCKOMaeMble, TOIUIHBO.

TexHonorus: nuIeBble NMPOAYKTBHI, OCHOBBI PAallHOHAJIBHOTO IHUTAaHUS, MOIOIIME CPEICTBa,
MaTepHuallbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHH.

Atom. CoctaB aTOMHBIX sifiep. XuMUUYecKui ayeMeHT. M3oromnbl. CTpoeHHE 3JIEKTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TMOAYPOBHU. ATOMHBIE
opouranmu. Kinaccuukamnuss XMMAYECKHX 3JeMeHTOB (S-, pP-, d-, f-onmementsr). Pacupenencuue
AJIEKTPOHOB IO AaTOMHBIM OpOUTANSIM. ODJEKTPOHHBIE KOH(PHUTYypallM aTOMOB 3JEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUU, DIIEKTPOHHBIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

Ilepuonuueckuii 3akoH u llepuoamdeckas cucrema XuMU4YecKux odneMeHtoB [I.M.
MenneneeBa. CBsi3b nepHOAUWYECKOro 3akoHa W [lepmoanyueckoil CHCTEMBl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TPOCTBHIX M CIOXHBIX BEHICCTB MO TPYIIaM H
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneesa.

XuMudeckass CBsI3b. BHABI XWMHWYECKOW CBS3W. KOBAJICHTHAs, WOHHAsg, MeTalanmdeckas.
Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEprus
Y JUIMHA CBA3U. [10NSpHOCTH, HAITPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHbie
cBs3u. BogoponHas cBsa3b. MeXMOIEKyIIIpHbIE B3aUMOICUCTBHS.

BasieHTHOCTH W BaJI€eHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPHI MOJIEKYI
C UX TEOMETPUUYECKUM CTPOEHHEM (Ha MpUMEpe COSAMHEHUN DIIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBnenre 0  KOMIUIEKCHBIX — coenuHeHMsix. (CocTaB  KOMIUIEKCHOTO — HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JHUraHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonatue o
KOOPJAWHALIMOHHON XUMUHU.

BemectBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSA. THUIIBI KPUCTAIMYECKUX PEMIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsatne o nucnepcHeix cucreMmax. MctuHable pacTBOphl. IIpencraBiieHne O KOJUIOMIHBIX
pactBopax. CrocoObl BBIPOKEHMSI KOHIIGHTPAIMM PAcCTBOPOB: MaccoBas JIOJS BEIIECTBa B
pacTBOope, MOJISIpHAs ~ KOHILEHTpauus. HacellieHHble W HEHACBIMIEHHBIE  PacTBOPBHI,
pacTBopuMOCTh. Kpuctaiutoruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPTraHMYEeCKHX BeIIeCcTB. TpuBHANIbHBIE Ha3BAHUS
OTAEJBHBIX MPEICTABUTENCH HEOPTaHUYECKUX BEILIECTB.
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Knaccugukaius XuMHUECKUX PEeakUui B HEOPTaHUYECKOM M OpPraHMYecKOM XMMHUHU. 3aKOH
COXPAaHEHHs MAcChl BEUIECTB; 3aKOH COXPAHEHMs M IPEBPAIICHHsS DHEPIMM NPU XUMHYECKHX
peakuusax. Termmosbie 3 (HeKTb XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKOpOCTh XMMMUYECKON peaklnu, €€ 3aBUCUMOCTh OT PA3JIMYHbIX (aKkTopoB. I'OMOreHHble U
rereporeHHsle peakuu. Karanus u katanu3aTopsl.

OOpatumMble 1 HeoOpaTHMble peakluu. XUMHUYecKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOIro
paBHOBecHsl. DakTOphl, BIUSIOLUIME HA IOJOKEHUE XHMMHUYECKOIO PAaBHOBECHA: TEMIEpaTypa,
JIaBJICHUE U KOHLICHTPALMH BEILECTB, y4acTBYOWUX B peakuuu. [Ipuanun Jle [arense.

OnexrponuTtnueckas aucconuanus. CuiabHble U cinadble  3nekTponuThl.  CreneHb
mucconuanuu. Cpena BOOHBIX PacTBOPOB: KMCIIOTHAsl, HEUTpalbHas, LIENo4Has. Bomoponausiii
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiuu nonnoro ooMena.

OKHCIIUTENIBHO-BOCCTAHOBUTEIbHBIE  peakuuu. CreneHb OKUCIeHHA. OKUCIHTENb U
BOCCTaHOBUTENb. lIponeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiiine OKUCIUTENH U
BOCCTaHOBUTENIN. MeTO/| 37IEKTPOHHOT0 OajlaHca. DJIEKTPOJIN3 paCTBOPOB M PacIljIaBOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl HM3Y4YEHHs BELIECTB M HX [PEBpAILEHUM: pa3loKEeHUe
IIEPOKCHJAa BOJOpPOJAa B IPUCYTCTBUU KaTalM3aToOpa, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
NPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
UH/IMKAaTOPOB, U3Y4YEHUE BIMAHUS Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOH peakuuu U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckasi Xumusi.

Ilonoxenune HemerawioB B Ilepuogmyeckoil cucreme XUMHYECKUX dieMeHToB .M.
MenpneneeBa M OCOOEHHOCTH CTPOEHHs HX aToMOB. (Du3nyeckue CBOWCTBA HEMETAJLIOB.
AJUTOTpONUsl HEMETALUIOB (Ha MPUMEpe KUCIOPoia, cepsl, hocdopa u yriaeposa).

Bonopon. Ilonyuenue, ¢u3nueckue W XUMHUECKHE CBOMCTBA: peaklUM C METaulaMd U
HEMETaJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | Mapuabl. TOIUIMBHBIEC 2JIEMEHTHI.

['anorensl. HaxoxneHue B mpupoje, CrnocoObl MOTydeHUs, (pU3MuecKue U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOIOpOBl. BakHeMMe KUCIOPOACOAEPKAIUE COCIMHEHUS TajJOTCHOB.
JlaGopaTopHble U MPOMBIIICHHBIE CIIOCOOBI MOTY4YEHHUs TajloreHoB. [IpuMeHeHue rajioreHos u
UX COCJIMHEHHH.

Kucnopoa, o3oH. JlabopaTopHble M NPOMBIIIIEHHBIE CHOCOOBI MOJYYEHHS KHUCIOPOAA.
®uznyeckue U XUMHUYECKHE CBOWCTBA W TpPUMEHEHHE Kuciaopojga U o30Ha. Oxcuisl u
NIEPOKCH/IBI.

Cepa. Haxoxnenue B mpupoie, crnocoObl MoydeHus, GU3NUeCKUe U XUMUYECKUE CBOMCTBA.
Cepoogopon, cynbbuasl. Oxcun cepri(1V), okcun cepri(VI1). Cepructas u cepHast KUCIOTHI U
ux conu. OcoGeHHOCTH CBOMCTB cepHOM KUCIOTHI. [IpMeHeHue cepbl U €€ CoeTMHEHNH.

Azot. HaxoxxneHue B npupojie, cnocoObl MOaydeHus, PU3NUEcKue U XUMHUYECKUe CBOICTBA.
AMMuak, HUTpuAbl. OKCHIBI a30Ta. A30THCTast U a30THAs KUCIOTHI U UX coiu. OcobeHHocTH
CBOWCTB a30THON KUCHOTHI. [IprMeHeHre a30Ta U ero CoOeIMHEHU. A30THbIE YA00OpEHMS.

®ochop. Haxoxnenue B mpupoje, CHOCOObl MOMy4YeHUs, (U3NYECKUE U XUMUUYECKHE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopueie ynodpeHus.

VYraepon, HaxoXAeHUWe B IpHpoje. AJUIOTpomHble Mojaupukanuu. Duudeckue Hu
XMMHYECKHE CBOWMCTBA TPOCTHIX BEHIECTB, 00Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcun yriaepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aJcopOLMUs.
Oysiepensl, rpadeH, yriaepoiaHsle HaHOTpYOkH. IIpuMeHeHuMe MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, M €r0 COeAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl mHojydeHus, (u3nueckue U XUMHUYECKHe
coiicTBa. Okeup kpemuusi(1V), kpemHueBast KMcinoTa, cuiIMKarel. [IpuMeHeHre KpeMHUs U ero
coequHeHni. CTEKJ0, €ro MoJy4YeHHEe, BUIbI CTEKIIA.
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[Tonoxenue meramuioB B Ileproauueckoil cucreMe XMMHUYECKHUX 3JeMeHTOB. OCOOeHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mue hu3nvIecKkue CBOMCTBAa METAIIOB.
[TpumeHenne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEKTPOXUMHUYECKUI psii HAanpsbKeHUH MmeTaiioB. OOmue crnocoObl MOMy4eHHUs METaJlIoB:
TUAPOMETAJLUIYPrisi, MMPOMETAIUTYPrus, deKTpoMeTanyprus. [loHsTHE 0 KOPPO3UU METAILIOB.
CniocoOblI 3aIIUTHI OT KOPPO3HH.

Ob6mas xapaxkrtepuctuka MeramioB |A-rpynnel Ilepuonnueckoil cHUCTEMbl XMMHMUYECKHUX
aneMeHToB. HaTpuii u xanuii: moiaydeHue, pu3ndeckue U XMMHUECKUE CBOWCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

Ob6mas xapakrepuctuka MmetaiioB |IA-rpynner [lepuoanueckoil cucTeMbl XHUMHUYECKUX
AIIEMEHTOB. Maruuii W KajJblMid: MOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOMCTBa,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJNIOMMHUH: TIONy4YeHUe, (U3UYEeCKHEe U XHUMHUYECKHE CBOWCTBA, NMPHUMEHEHHE IPOCTOrO
BElIeCTBAa M €ro coeAMHEHUH. AMGOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO0mass xapakTepucThka MeTauioB mobounbix mnoarpynn (b-rpymnm) Ilepuogmueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®u3nuecKue U XMMHUYECKHE CBOMCTBA XpOMa M €ro coeauHeHui. OKCUAbl U TUIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHbIE CBOWCTBA.
[lonyyeHnue u npuMeHeHNE Xpoma.

®usznueckue W XUMHUYECKHE CBOMCTBA MapraHiia M €ro coeauHeHud. Baxneimme
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®du3nueckue U XMMUYECKUE CBOMICTBA jKejie3a U ero coeauHeHuid. OKCHbl, TUAPOKCUIBI U
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe Keje3a U ero CIIJIaBoB.

Pusnyeckue U XMMHUYECKUE CBOWCTBA MeIU U €€ coeauHeHui. IlonydyeHue u npuMeHeHue
MEIU U €€ COCIMHEHHM.

[{unk: nmomydeHue, puU3NUECKUe U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE CBOMCTBA OKCHUIA U
TUIPOKCUIA IMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [I[puMeHeHne IMHKa U €r0 COeMHEHU.

OKclepUMeHTaIbHbIE METO/Ibl M3YYEHHUs BELIECTB M UX MPEBpAIICHUI: H3ydeHHe o0pa3lioB
HEMETaJIOB, TOpeHue cephl, (ocdopa, xeie3a, MarHusg B KUCIOPOJE, M3YYEHHE KOJUIEKLIUU
«MeTtansl ¥ CIUIaBbl», B3aUMOJEHCTBUE LIEIOYHBIX U IIETOYHO3EMENbHBIX METAUIOB C BOAOU
(BO3MOYHO HCIT0JIb30BAHKUE BUJIECOMATEPHUAIIOB), B3aUMO/ICHCTBUE LIMHKA U XKeJle3a C pacTBOpaMHU
KHCJIOT U LIEJNOYEH, KaUeCTBEHHbIE PEAKIIMM Ha HEOPraHUYECKHEe aHUOHBI, KATUOH BOJOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBUE THIPOKCHU/IOB AIFOMUHUS U IIUHKA C PACTBOPAMHU KHUCIIOT U
HIeJI0Yell, pelIeHre SKCHEpPUMEHTAIbHBIX 3afad 1o TemaMm «lamorensl», «Cepa u €€
COeIMHEHU», «A30T U (hochop U ux coeAMHEHU», «MeTabl MaBHbIX MOATPYII», «MeTaisl
MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obOecriedeHHH YCTOMUMBOTO pa3BUTHUS 4YeloBeuecTBa. [IoHATHE O HAYYHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. HaydHble npUHIUIBI
OpTaHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CITOCOOBI MONTYYCHUS BKHEHIITNX
BElIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIIOTHI, MeTaHoja). [IpoMblnieHHbIe
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
€ro MmocyiencTBus. Poib XuMuM B 00€CTICUeHUH YHEPTETUIECKOM 0€30MMacHOCTH.

Xumusi U 3710poBbe uernoBeka. JlekapcTBeHHble cpeactBa. llpaBuia wucmosb30BaHUS
JIEKapCTBEHHBIX MpemapaToB. PoJib XUMUU B Pa3BUTHU MEIUITUHBI.

XvMUs THIIWA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBBIC 100aBKU. Poibh Xxumum B oOecrieueHUu
MMUIIEBOH O€30IMacHOCTH.
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Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumus. [IpaBuma 6Ge3omacHOTo
WCITOJIH30BaHUS MpETrapaToB OBITOBOM XMUMHUHU B TIOBCETHEBHON KU3HH.

XUMHUS B CTPOUTENIBCTBE: BAKHEHMIINE CTPOUTENIbHBIE MaTEpHUAIIbl (IEMEHT, OETOH).

XuMHS B CENBCKOM X03s1icTBe. OpraHrndecKue 1 MUHEPAIbHBIC YA0OPCHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepamuKa. Marepuanbl aJis
3JIEKTpOHUKU. HaHoTeXHOMOTH Y.

Pacuérhnie 3amaun.

PacuéTel: Macchl BelecTBa Wi 00bEMa Ta30B MO0 W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUH, €CIW OJHO W3 BEIIECTB HMMEET NMPUMECH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOJAYKTA PEaKIMH, €CJIM OJHO M3 BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeAe€HHOM MacCOBOM J0JIed pacTBOPEHHOIO BEUIECTBA, MACCOBOM JIOJM W MOJSIPHOM
KOHIIGHTpAIlMM BEIECTBA B PAcTBOpPE, JOJIM BBIXOJIa MPOJYKTAa PEAKIUU OT TEOPETHUECKHU
BO3MOKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanuzamus MeXIpeIMeTHBIX CBS3€H MPHU M3YYEHHH OOIIEH U HeopraHuyeckoil xumuu B 11
KJIaCCE OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
Y TIOHATUH, MPUHATHIX B OTJENIBHBIX MPEIMETaX eCTECTBEHHO-HAYYHOTO 1IHMKJIIA.

OO01mue ecTecCTBeHHO-HAYYHBIC TMOHSATHUS: SBJICHUE, HAyYHBIA (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHaJ M3, CUHTE3, Kiaccuukamus, MEepUOJAMYHOCTh, HAOIIOICHHE, U3MEPEHHE, SKCIECPHMEHT,
MO/IeJIb, MOJICIIUPOBAHUE.

®dusnka: MaTepusi, MUKPOMHUDP, MAaKpPOMHD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOIIHI,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPIeTHUYECKUN yYpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEILIECTBA, UACAIbHBIN Ta3, PU3NUECKHE BETUIMHBI, CAMHHUIIBI U3MEPEHHUS, CKOPOCTh,
SHEpPrus, Macca.

buonorus: kimerka, oOpraHusM, O3KOCHCTeMa, Ouocdepa, MeTabOIM3M, MaKpo- U
MHUKPOSJIEMEHTBI, OCJIKU, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTOBOPOT BEUIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTyprus, CTPOUTEIbHBIE MaTepUaIbI,
CEIbCKOXO035HUCTBEHHOE IIPOM3BOJICTBO, TMHINEBAass TMPOMBIIUICHHOCTh, (hapMalieBTHIeCKas
MPOMBILIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX npenaparos, MIPOU3BOACTBO
KOHCTPYKIITMOHHBIX MAaTEPHAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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I11. TEMATUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsnyecTBo 4yacoB JJIeKTPOHHBbIE BocnurareabHblii
n/ NMmporpaMmMbl Bcero KonrTpoasubie | IIpakruyeckue (uudposBbie) KOMIIOHEHT
n padoThI padoThI o0pa3oBaTe/ibHbIE MPOrpaMMbl
pecypchl
1 Paznen 1. TeopeTHUECKHE OCHOBBI 8 https://academy- [TaTproTHyecKoe
OpraHMYecKOi XUMUH content.apkpro.ru/lesson | pocnuTaHue
/a9f3d191-5ele-4e24-
ac02-efb16fa49f6a
2 Paznen 2. Yraeromopo bt 35 1 1 https://academy- IlenHnocTH Hayy-
content.apkpro.ru/lesson | Horo mo3HAHMUS
/258ddc06-ec23-473c-
b3d7-ed82fcaddd02
3 Paznen 3. Kucnopoaconepskaniue 41 1 2 https://academy- [paxmaHcKoe
OpPraHUYECKHE COCTMHEHUS content.apkpro.ru/lesson | pocrnimranue
/5439¢18b-7440-4b6f- LleHHOCTH Hayd-
bf84-c04fa471694f HOT'O I103HAHMS
4 Paznen 4. Azotconepxaiue 12 1 2 https://academy- dopMupoBanue
OpraHUYEeCKUE COCIUHEHUA content.apkpro.ru/lesson |  kyneTypsl 310-
/0c608a59-4c69-4481- POBBSI
839e-9205f201b73e
) Paznen 5. BeicokomonekysipHbie 6 1 https://lesson.edu.ru/04/ | IlenHocTH Hay4-
COEIMHEHUS 10 HOT'O [TO3HAHMS
OBUIEE KOJIMYECTBO YACOB I10 102 3 6

ITPOTPAMME
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Ne HaumenoBanue pa3jiesioB KoJsunyecTBo 4acoB JJIeKTPOHHbIE BocnurareabHblii
n/n U TeM NPOrpamMMbl Bcero | KoHTpoabHBI IIpakTHyeckue (uudposbie) KOMIIOHEHT
e padoThbI padoThI o0pa3oBaTe/bHbIE NMPOrpamMmmbl
pecypcsl
1 Paznen 1. Teopernueckue 39 2 3 https://lesson.edu.ru/04/10 | TlarpuoTH4ecKoe
OCHOBBI XUMUU BOCIIUTaHHE
[lerHOCTH HAay4HOTO
MO3HAHUS
2 Pa3nen 2. Heopranuueckas o4 2 5 https://lesson.edu.ru/04/10 | TleHHOCTH HAYYIHOTO
XUMHUS MO3HAHUS
3 Paznen 3. Xumus u )xu3Hb 9 https://lesson.edu.ru/04/10 | ®opmupoBanue
KYJBTYPBI 3JJ0POBbsI
OBUIEE KOJIMYECTBO YACOB 102 4 8
I10 ITIPOTPAMME

IV. ®opmbl opranu3anuu o0ydeHust

[Ipu wu3ydeHum y4yeOHOro mpenMeTa NPUMEHSIOTCA KaK TpPaJULIMOHHBIE, TaK W JUCTAHIMOHHBIE ()OPMBI OpraHU3alUd OOyUYCHHMS.
JucranunonHsle (opMbl OOy4YeHHUS pEaJU3yIOTCS B OCHOBHOM C IPUMEHEHHEM MH(POPMAIlMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTel Ipu
OMOCPEIOBAaHHOM  B3auMOJEHCTBMM ¢ oOydaromumucs. C  HCHOJb30BaHMEM JAMCTAHIMOHHBIX 00pa3oBaTENbHBIX TEXHOJIOTUH MOTYT
OpPraHM30BBIBATHCA ClIeAyIoIMe GOPMBbI 3aHATUIN KaK: OHJAMH — YpPOKH, JEKIUH, KOHCYJIbTAIlMH, IPAKTUUECKHUE 3aHATHUS; TJabopaToOpHbIe pabOTHI,
KOHTPOJIbHBIE pabOThI; CAMOCTOSITEIbHBIE PAa0OTHI.

19


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

