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1. IMnanupyemble pe3yabTaThl 0CBOEHHUS Y4eOHOI0 MPeAMETa XUMHUH

JIn4HOCTHBIE pe3y/IbTaThl OCBOECHUS Y4eOHOI0o Kypca:

— TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIMXCSl K CAMOPA3BUTUIO U CAMOBOCIIMTAHUIO B COOTBETCTBUHU C OOILICUEIOBEYECKUMH IIEHHOCTAMHU U HJealaMU
IpaXkIaHCKOTO O0IIeCTBa;

—  CIIOCOOHOCTh K OCO3HAHMUIO POCCUHCKON HICHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO NMPHYACTHOCTH K HMCTOPUKO-KYJIBTYPHOM OOIIHOCTH
poccuiickoro Hapoja U cynp0e Poccun, yBakeHue K Hay4HbIM JOCTHKEHUSM PYCCKUX YUEHBIX -XUMHKOB;

—  I'PaXJaHCTBEHHOCTb, COL[MAJIbHO-AKTUBHAS MO3UIMS OTBETCTBEHHOI'O YJ€Ha KJIACCHOIO U JHUIEHCKOro KOJUIEKTUBA, T'OTOBOIO K YYacTHIO B OOIIMX Jes1ax
B y4eOHOH ¥ BHEYPOUYHOU JIEATEILHOCTH;

—  MMpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOILECTBEHHOH MPAKTUKU, OCO3HAHUE CBOETO MECTAa B MOJIMKYJIHTyPHOM
MUDE;

—  HPABCTBEHHOE CO3HAHME U MOBEJCHHUE HAa OCHOBE YCBOCHUS OOIIEYEIOBEYECKUX IEHHOCTEN U CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIFOJIbMH, JOCTUIaTh
B HEM B3aMMOIIOHMMAHUS, HAXOJUTH OOMINE eI U COTPYAHUYATH JJISl MX JTOCTHIKCHUS;

— IPUHATHE TYMaHUCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U JOOPOXKENaTeJbHOE OTHOIIEHHWE K APYroMy 4YelIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

—  Ppa3BHUTHE KOMIIETCHIUH COTPYIHHYECTBA CO CBEPCTHUKAMH, JIETHMH MIIAJIIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTENbHOM, OOMIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TPOSKTHON U JPYTrUX BUAAX AEATEIbHOCTH;

—  MHPOBO33PEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH, 3HAYMMOCTH HAyKH, FOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPHYECTBY,
BJIaJICHHE JIOCTOBEPHOM MH(OpMaLUeil 0 MepeioBbIX JOCTHXKEHUSIX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSX
00 ycTpoiicTBe MHpa 1 00IIEeCTBa;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHUCIIE CaMOO0pa30BaHUIO, HA MPOTSKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIIEHNE K HEMPEPHIBHOMY
00pa30BaHMIO KaK yCJIOBHIO YCHEHIHON Mpo¢eCCHOHaIbHOW U OOIECTBEHHOW NeATeNbHOCTH; OCO3HAHHBIM BhIOOp Oyayuieil mpodeccun kKak MyTh U Cocod
pean3anyy COOCTBEHHbIX KU3HEHHBIX MJIAHOB;

— TOTOBHOCTh OOydaroluxcsi K TPYIOBOM MNpodeccHOHAIbHON NeATEeIbHOCTH KaK K BO3MOXKHOCTH Y4YacTHsl B PELIEHHM JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, O0IIEHAIIMOHATBLHBIX TPOOIIEM;

—  DKOJIOTMYecKas KyJIbTypa, OepeKHoe OTHOIIEHUS K pPOJHOW 3emiie, MPUPOAHBIM OorarctBam Poccum W Mupa; NMOHMMaHUE BIMSHUS COIMAIBHO-
9KOHOMMUYECKHX IPOIECCOB HA COCTOSIHME MPUPOJHON M COLUAIBHON Cpezbl, OTBETCTBEHHOCTb 3a COCTOSHHE NPHUPOJIHBIX PECYPCOB; YMEHHUS M HaBBIKH
pasyMHOTO NPUPOIOINOIb30BAHUSA, HETEPIIUMOE OTHOLIEHHWE K JEHCTBHUAM, NPHUHOCSIIMM BpEA HSKOJIOTHUH; IMPHOOpPETEHHE OIMbITa 3KOJIOTO-HAINPAaBICHHON
JESTEIBHOCTH;

MeTtanpeamMeTHble pe3yJbTaThl H3yYEHUS Kypca XUMUU MIPEJICTaBICHBI TPEMS TpYyNIaMy YHUBEpCalbHbIX YueOHbIX neiicTBuil (Y'Y ).
1. Pecynamuenvie ynueepcanvnvie yuednvle deiicmeus
Buinycknuk nayuumcsa:



—  CaMOCTOSITEIBHO ONPEACIIATH LN, 331aBaTh IAPAMETPBl U KPUTEPUH, 110 KOTOPBIM MOXKHO OIPEACIIUTD, YTO LIEIb JOCTUTHYTA,;

—  OLEHHMBATh BO3MOJKHBIC IIOCIIEACTBUS JOCTHKCHHS ITOCTABICHHOW IENM B JACATENbHOCTH, COOCTBEHHOW J>KM3HM W JKU3HU OKPYXAIOIIUX JIHOJEH,
OCHOBBIBAsICh Ha COOOPaKEHUAX ITUKHU U MOPAJIH;

—  CTaBUThb U (HOPMYIHPOBATh COOCTBEHHBIE 3aJ]audl B 00pa30BaTEIbHON J1EATEIbHOCTH;

—  OLEHMBATbh PECYPCHI, B TOM YHCIIE BpeMs U Jpyrue HeMaTepuallbHble PeCypChl, HEOOXOAMMBIE JUIsl JOCTH)KEHUS IOCTABICHHOM LienH;

—  BBIOMpATh NyTh JOCTHKEHHS LIEJIH, INIAHUPOBATh PELICHUE TOCTABICHHBIX 3a/1a4, ONTUMU3UPYS CBOU 3aTPaThl;

—  OpraHu3oBbBIBaTh 3()(HEKTUBHBIN TTOMCK PECYPCOB, HEOOXOIUMBIX ISl TOCTHKEHUS TOCTABICHHOMN 11eITH;

—  COIIOCTaBJIATH ITOJIYYEHHBIA PE3yibTaT ACSATEIBHOCTH C IOCTABICHHON 3apaHee LEIbIO.

2. Ilo3nasamenvhsle ynugepcaibHule yueoHble 0elcmeus

Buinycknuk nayuumcs:

— HUCKaTh U HAaXOJUTh OOOOIIEHHBIE CIIOCOOBI PElIeHUs 3a7ad, B TOM YHKCJE, OCYIIECTBISATh Pa3BEPHYTHI MH(POPMAIIMOHHBIN MOUCK M CTaBUTh Ha €T0
OCHOBE HOBbIE (y4eOHbIe U ITO3HABATENbHbIC) 3a/1a4H;

—  KPUTHYECKH OIICHMBATh W MHTEPIPETUPOBATh WH(GOPMAIUIO C PAa3HBIX MO3UIMI, pacrno3HaBaTh U (UKCHPOBATH MPOTUBOPEUYUS B MHPOPMAIIMOHHBIX
MCTOYHHKAX;

—  HCTOJB30BaTh Pa3IMYHbIE MOJEIBHO-CXEMAaTHUYECKUE CPEJCTBA I MPEACTABIICHUS CYIICCTBEHHBIX CBsI3ed M OTHOIICHUM, a TaKXKe MPOTHBOPEUMH,
BBISIBJICHHBIX B MTH(OPMAIIMOHHBIX UCTOYHUKAX;

—  HaXOAWTh W MPUBOIUTH KPUTHUYECKHUE apPTyMEHTHI B OTHOIICHHM JIEUCTBUM U CYKJIEHUU IPYroro; CIOKOWMHO M Pa3yMHO OTHOCHTHCS K KPUTHUYECKUM
3aMEUYaHUSM B OTHOILIEHUU COOCTBEHHOTO CYXKJIEHHUS, PACCMaTpUBATh UX KaK pecypc COOCTBEHHOIO pa3BUTHS;

—  BBIXOAWTH 3a paMKU Y4eOHOIO MpeAMETa U OCYILECTBIATH LIEJICHANPABICHHBIN MMOMCK BO3MOXHOCTEH Ui IIMPOKOTO MEpPEeHoca CPeicTB U croco0oB
JIENCTBUS,

—  BBICTpamBaTh UHAMBHUIYAIbHYIO 00pPa30BaTEeIbHYIO TPACKTOPHUIO, YYUTHIBAS OTPAHUYCHHS CO CTOPOHBI IPYTHX YYACTHUKOB M PECYPCHBIEC OTPAHUYCHHUS;

—  MEHSTh U yJIEp>KUBATh Pa3HbIE MO3UIMHU B TO3HABATENILHON JEATEIBHOCTH.

3. Kommynuxamuenvie ynugepcanvHbvie yueoHbvle 0elicmeus

Buvinycknuk nayuumces:

—  OCYHIECTBJISITH JEJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3pPOCIBIMU, MOJOMPATh NAPTHEPOB ISl J1€JI0BOM KOMMYHUKALIUKA UCXOS U3
Co00paxKeHH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMITATUH;

—  IIpH OCYIIECTBIIEHUU TPYIIOBOM pabOTHl ObITh KaK PYKOBOJUTENIEM, TaK M WIEHOM KOMAaH[bl B PAa3HBIX POJISX (TeHepaTop Wiel, KpUTHK, UCTIOIHUTEND,
BBICTYTAIOUIHHA, SKCTIEPT U T.11.);

—  KOOPJIMHHMPOBATH U BHIMOIHATH PA0OTY B YCIOBUSAX PEabHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

—  Pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM aJIeKBATHBIX (YCTHBIX U MMCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacrmo3HaBaTh KOH(QIMKTOTEHHBIE CUTYallUM M NpPeAOTBpallaTh KOH(MIMKTHI 10 HMX AKTUBHOW (pa3bl, BBICTpauMBaTh IENOBYI0 U 00pa3oBaTeIbHYIO
KOMMYHHUKAIINIO0, U30€erast JUYHOCTHBIX OLIEHOYHBIX CY>KICHHI.



IIpenmeTHO-HH(OPMaLIMOHHAS COCTABJISIIOIIASA 00PA30BAHHOCTH:

e - 8aJCHellMUe XUuMuuecKue NOHAMuUA. BEECTBO, XUMUYECKHUH 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCHTEIIbHBIC aTOMHAsI M MOJICKYJISIpHAst MacChl, HOH,
AJLTOTPOTIHSI, U30TOIIBI, XUMHYECKasl CBSI3b, JIEKTPOOTPULIATEIHHOCTh, BAIGHTHOCTh, CTETICHh OKUCIICHHS, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00beM,
BEIIIECTBA MOJICKYJISIPHOT'O U HEMOJICKYJISIPHOT'O CTPOCHHS, PACTBOPBI, AJIEKTPOIUT U HEAJICKTPOJIHT, SJCKTPOIUTUYECKAS TUCCOITUAIINS, OKUCIUTEINb U
BOCCTaHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, TEIIOBOU A (EKT peakiiu, CKOPOCTh XUMUYECKON peaKInu, KaTaan3, XAMUIeCKOe PaBHOBECHE,
YTJIEPOJIHBIN CKeTeT, GyHKIMOHAIbHAS TPYIIa, H30MEPHS, TOMOJIOTHS;

* - OCHOBHblE 3AKOHbI XUMUU  COXPAHEHUSI MACCHI BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOIMYECKHUM 3aKOH;

e - OCHOBHblE MEOPUN XUMUN: XUMUYCCKOU CBSI3H, FJICKTPOJUTHYECKON JUCCOIMAIINH, CTPOCHHUS OPraHUYECKUX COCTMHCHHUIA;

* - GaAIICHEIUE 6EU4ECIEA U MAMEPUAIbl: OCHOBHBIE METAILIBI U CIUIABBI; CEpHAsi, COJIsSIHASL, a30THASI U YKCYCHAsl KUCJIOTHI; IIeJI04YH, aMMHAK, MUHEPAJIbHbIC
yInoOpeHus, METaH, 3TUICH, alleTUJICH, OCH30J1, 3TaHOJ, )KUPHI, MbLJIa, TJII0K03a, caxapo3a, KpaxMma, KJIeT4yaTka, OCJIKH, HCKYCCTBEHHbBIE 1 CHHTETHYCCKHE
BOJIOKHA, Kay4yKH, [1JIACTMACCHI,

* - HA3b16AMb N3YUCHHBIC BEILIECTBA 110 "TPUBHAIIBHON" WIIM MEKIYHAPOAHON HOMEHKIATYPE;

e - Onpeoenans; BAICHTHOCTh U CTETICHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, TUIT XUMUYECKOHN CBSI3U B COCIMHEHHSIX, 3aps]l MOHA, XapaKTep CPElbl B BOAHBIX
pacTBOpax HEOPraHWUYECKUX COCAMHEHUH, OKMCIUTENb U BOCCTAHOBUTEb, IIPUHAJIJIC)KHOCTD BEIIIECTB K PAa3IMYHBIM KJIACCaM OPraHUYECKHX COCIMHCHUM,

e - XAPAKmMepu306amsp: SIEMEHTHI MaJIBIX IIEPUOJIOB TI0 WX MOJIOKESHHIO B Tiepuoandeckoii cucteme J[.1. MenneneeBa; o0mue XUMUYECKUE CBOWCTBA METAIIJIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX U OPTaHUYECKUX COCIMHEHUI; CTPOCHHE U XUMUYECKUE CBOMCTBA U3YYEHHBIX OPraHUYEeCKHX
COCIMHEHW;

e - 00bACHAMYb: 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTAaBa U CTPOCHMUS; MPUPOAY XUMHUUYECKOH CBsI3U (MOHHOM, KOBAaJCHTHOM, METANINYECKOI ), 3aBUCUMOCTD
CKOPOCTH XMMUYECKOU PEaKIIUU U MOJIOKEHUS XUMUYECKOTO PABHOBECHS OT Pa3IMUHbBIX (PAKTOPOB:

e - 6bINOIHAMb XUMUYCCKUH DKCIIEPUMEHT I10 PaCIIO3HABAHUIO BAXKHEHIIIMX HEOPTraHUYCCKUX M OPraHMYECKUX BEIIECTB;

* - IPO6OOUMb CAMOCTOSITENIbHBIN MOMCK XUMUYECKON NH(OPMALIUY C UCTIOIb30BAaHUEM PA3IMYHbBIX UCTOYHUKOB (Hay4YHO-TIOMYJISIPHBIX U3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTa); HCTOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JUIsl 00pa0OTKH U Mepeiayl XuMUIeckoil nH(opManuu
U €€ MPEJICTABIICHUS B pa3JIMUHbIX (popmax;

* UCNOIb308aAMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAMeTbHOCMU U NOBCEOHEGHOU HCUHU ONA:

e - OOBSICHEHUSI XUMUYECKUX SIBJICHUH, MPOUCXOIAIINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

e - OTIPEJIETICHUS] BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3IUYHBIX YCIOBUAX U OLICHKU UX MOCIEACTBUM;

e - DKOJIOTUYECKU IPAMOTHOTO TTOBEJICHUS B OKPYKAIOIIEH cpefie;

e - OIICHKH BJIUSHUS XUMHUYECKOTO 3arpA3HEHUS OKPYKAIOIIEH cpeibl HA OPraHU3M YeJIOBEKa U IPYTUe KUBbIE OPTaHU3MBI,

e - Oe30macHOTO OOpaIeHUs C TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMH, JIA0OPATOPHBIM 000PYI0BAHHEM;

e - IPUTOTOBJICHHSI PACTBOPOB 33/IaHHON KOHIIEHTPAIIMK B OBITY U HA TIPOU3BOICTBE;

e - KPUTUUYECKOU OIIEHKU JJOCTOBEPHOCTH XUMHYECKOW HH(POPMAIINH, TOCTYIAOIIEH U3 Pa3HBIX HCTOUHUKOB.

KOIUPUKATOP JUNYHOCTHBIX, METAIIPEAMETHBIX U ITPE/IMETHBIX PE3YJIBTATOB OBYYEHUA 110 XUMHHN.

e JImyHOCTHBIE pPe3yabTaThl OCBOEHUS MPOTpaMMbl yUeOHOTO ITpeIMETa OTPaKaIOT:

o JIPl.®opmupoBaHKEe 4yBCTBA TOPAOCTH 3a POCCUNUCKYIO XUMHUYECKYIO HAYKY.

o JIP2.BocnuTaHue OTBETCTBEHHOE OTHOILIEHMS K MPUPOJE, OCO3HAHUE HEOOXOIUMOCTH 3aLIUTHI OKPYKAIOLIEH Cpelbl, CTPEMIIEHHE K 30pOBOMY 00pa3y
JKU3HHU.

o JIP3.IloaroroBka Kk 0CO3HAaHHOMY BBIOOPY MHIMBUAYAIbHOW 00pa30BaTEIbHON MM POQEeCCHOHATBHOM TPAaeKTOPUH.



JIP4.YMeHue ynpaBiaTh CBOEH MO3HABATEIBHOMN 1€ATENBHOCTBIO.

JIP5.Pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPYECKUX 3334, YMEHHUS HAaXOJIUTh aJICKBaTHbIE CIIOCOOBI TIOBEIEHUS W B3aMMOJCHCTBHS C MAPTHEPAMHU BO
BpeMs yueOHOI M BHEY4eOHOM AeATeIbHOCTH; CIOCOOHOCTH OLIEHUBATh MPOOJIEMHbIE CUTYallMH U ONEPaTUBHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B
Pa3IMYHbIX TPOAYKTUBHBIX BUJIAX JIEATEIBHOCTH (yueOHasl, IOMCKOBO-UCCIIeI0BaTENIbCKas, KIIyOHasl, TPOEKTHAsA, KPYKKOBas U T.I1.).
JIP6.®opMupoBaHUE XUMHUKO-IKOJOTUYECKOW KYJIbTYPBI, SBISIOMICHCS COCTAaBHOM YacThIO SKOJOTMYECKOM M OOmEeH  KyJabTypbl W HAy4HOTO
MHUPOBO33PEHUS.

MeTanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS IPOTPAMMBI YU€OHOTO MpeIMeTa:

MP1.Mcnonb30BaHNE YMEHUN U HaBBIKOB Pa3IMYHbIX BUJIOB [I03HABATEIBHOM JEATEIBHOCTH, IPUMEHEHUE OCHOBHBIX METOJIOB IIO3HAHMS JJIs U3YUEHHUS
Pa3IMYHBIX CTOPOH OKPYKAIOILIEH IEUCTBUTEIIBHOCTH.

MP2. Ucnonb30BaHHE OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEpAINii: aHAN3, CHHTE3, CPaBHEHUE, 0000IIEeHIEe, CUCTeMaTH3alus, (OPMYIMPOBAHUE TUTIOTES,
BBISIBJICHUE TPUUMHHO-CJIEICTBEHHBIX CBA3EH, MOUCK aHAJIOTOB, IOHUMAaHHE MPOOIEMBbI.

MP3.YMeHue reHepupoBaTh HJEU U paclpenessaTh CPEACTBA, HEOOXOUMbIE IS UX pealh3alii.

MP4.Ymenue u3BiekaTh HHOOPMALIMIO U3 PA3TUYHBIX HCTOYHHUKOB, BKIIIOYasi CPECTBA MacCOBOM MHGOpMAIUU, KOMIAKT-TUCKHA Y4eOHOTO Ha3HAYCHHS,
pecypcbl MHTepHETa; yMeHUEe CBOOOIHO IMOJIBb30BATHCS CIOBApSIMU PA3IMYHBIX THUIIOB, CIIPABOYHON JUTEPAaTypod, B TOM YHUCIIE U HA DIEKTPOHHBIX
HOCHUTEIISIX; COOII0IaTh HOPMBI MH(OPMAIIMOHHOM N30MPaTEIIbHOCTH, STHKH.

MP5.YMeHne 1noibp30BaThCsl Ha MPAKTUKE OCHOBHBIMH JIOTMYECKHMMH NpPUEMaMH, METOJAMHU HaOIIOJCHHS, MOICITUPOBAHHS, OOBSICHEHHS, PEUICHHUS
po0JieM, IPOTHO3UPOBAHUS U JP.

MP6.YMeHus oOBSCHATH SIBICHHUS W IPOLECCHl COLMAIBHON NEHCTBUTENFHOCTH C HAaYyYHBIX, CONMAIBHO-(UIOCO(CKUX TMO3UIHIA; pacCMaTpUBaTh UX
KOMIIJIEKCHO B KOHTEKCTE CJIOKUBIIUXCS PEAIMNA U BOBMOYKHBIX ITEPCIIEKTHB.

MP7.YMeHus BBINOJNHATH [TO3HABATEIIbHBIE U IMPAKTUYECKUE 3aJaHMs, B TOM 4YHCIIE C MCIOJb30BAHUEM INPOEKTHOU NEATEIBHOCTH HAa YpOKax U B
JIOCTYITHOM COLMAJIbHOW IPAKTHUKE.

MPS. YMeHue olleHnBaTh C MO3ULUI COLUAIBHBIX HOPM COOCTBEHHBIE MOCTYIIKU M MOCTYIKU JPYTHUX JIIOJEH; YMEHHE CIIyIIaTh coOeceJHIKA, [TOHUMaTh
€ro TOYKY 3pEHMs, IPU3HABATH [IPABO APYroOro YeJIOBEKa HA MHOE MHEHHUE.

IIpenmeTHble pe3yJbTaThl OCBOCHUSI IPOTrPaMMbl Y4EOHOTO IpeMeTa:

[1P1./aBaTh onpesenenns N3y4eHHbBIM MOHSATHUSM.

[1P2.0OnuceiBaTh AEMOHCTPALMOHHBIE M CAMOCTOSATEIBHO TPOBEACHHBIE DIKCIIEPUMEHTHI.

[1P3.0mnuceIBaTh 1 pa3auvarh U3y4€HHbBIE KJIACCHI HEOPIraHUYECKUX M OPTAHMYECKUX COEAMHEHUMN, XUMUYECKUE PEAKIUH.

[1P4. KnaccupuuupoBaTh H3y4eHHbIE OOBEKTHI U SIBICHUSI.

[1P5.Habmronath JeMOHCTPHPYEMBIE M CAMOCTOSITETILHO IPOBOMMBIE OMBITH M XUMUYECKHE PEAKIIUH, IPOTEKAIOIINE B TIPUPOJIE U B OBITY.

[1P6./lenaTh BBIBOJIBI ¥ YMO3AKIIOUEHHUS U3 HAOMIOACHUH U3yYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB
10 AHAJIOTMH CO CBOMCTBAMU U3YYCHHBIX.

[TP7.CTpyKTyprpOBaTh N3y4EHHbIN MaTepHall.

[TP8.MHeTpnpeTnpoBaTh XUMHUECKYIO0 HHPOPMAIUIO, IOJYYEHHYIO U3 IPYTUX HCTOUYHUKOB.

[TP9.MonennpoBaTh CTpOEHHE IMTPOCTEUIINX MOJIEKYJ HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB, KPUCTAILIOB.



o [IIP10.AHanu3upoBaTh U OLICHWBATh IOCIEJACTBHS JUISI OKpYXaromleil cpeabl OBITOBOM M NMPOW3BOACTBEHHON IEATEIBHOCTH YeNOBEKa, CBA3AHHOM C
nepepabdoTKOi BEeLeCTB.

e [IP11.ITpoBOIUTH XUMUYECKUIN SKCIIEPUMEHT.

o [IP12.0Oxa3bIBaTh NEPBYIO OMOIIb IPU OTPABIICHUSX, 0XKOIAX U APYrUX TpaBMax, CBSI3aHHBIX C BELIECTBAMU U J1a00OpaTOPHBIM 000PYIOBAHUEM.

2.Conep:xanue y4eOHOM AU CHUIIIMHBI

Tema 1: Teopusi XUMHYECKOI'0 CTPOEHHMS OpPraHnvYecKux coequHeHuii. [Ipupona xumu4yeckux csizeii.(194.)

[Ipenmer oprannyeckoil xuMuu. B3anMocBs3b HEOPraHMUYECKUX U OPraHn4YecKUX BewecTB. OCOOEHHOCTH OPraHUYEeCKUX COEIMHEHUN U peakui ¢ ux
y4acTHEM.

OcHOBHBIE TOJIOKEHUS TEOPUH XUMUYECKOI'O CTPOEHUS OpraHnyeckux coeuHeHuid A. M. bytieposa. Xumuueckoe CTpoeHUE Kak NOPSAJOK COEAMHEHUS
aTOMOB B MOJIEKYJIaXx. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOEHUs MoJieKyll. M3omepust. 3HaueHue TEOpUH XMMUYECKOI'O CTPOCHUS.

JHemoucmpayuu

1. OGpa31ibl OpraHUYEeCKUX BEIIECTB, U3IETHUS U3 HUX.
2. HlapocTep>kHEBBIE MOJETH MOJIEKYIL.
Tema 2: Yruesonopoani(244.)
VYrneBogopos! (MpeiesbHble, HeTpelebHbIe, apOMAaTHUYECKUE).
IIEKTPOHHOE 1 MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIBI METAHa. SP°-rHOpHM3aIis opOuTaleil aToMa yriiepoa. [ OMONorHaeck il psiji, HOMEHKIATYpa
U U30MepHUs YIIIepOAHOTO ckeneTa. du3nueckue cBOMCTBA alIkaHOB U UX 3aBUCUMOCTh OT MOJIEKYJIIPHON Macchl. XMMUYECKHE CBOMCTBA: rajloOreHUpOBaHue (Ha
nprUMepe MeTaHa B dTaHa), TOPeHUE, TEPMUYECKHE TTpeBpaleHus (pa3ioKeHne, KPeKUHT, IeTuapupoBanne, n3oMmepusanus). Konsepcus Mmetana. Haxoxaenue B

npupoac u NMpuMEHCHUC aJIKAHOB.

2 .
AJKeHbI. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI ATHIICHA. SP -rUOpuau3alus opouTaiel atoma yriaepoa. 6-CBsi3U U T-CBS3H.
["omonornyeckuit psan, HoMeHkaaTypa. CTpykTypHas u3omepus (M30Mepusi yriepoJHOTO CKeleTa U MOJ0KEHUs ABOWHOM CBsI3U B MOJIEKyIie). 3aKOHOMEPHOCTH



U3MEHEHUs (PU3NYECKHUX CBOICTB alKeHOB. XMMHUYECKHE CBOMCTBA (Ha MPUMEpPE ITHIIEHA): PEaKLUU IPUCOEAUHEHH (TUIPUPOBaHKE, ITaJOr€HU POBAHHUE,
TUAPOrajoreHUpOBaHUE, THApATALMsl), OKUCIEHUS (TOPEHNE) U MTOJIMMEPU3ALIIH.

[IpomblnieHHBIE U Ta00PATOPHBIE METO/IbI MTOJIYUYEHHS aJIKEHOB: ACTHAPUPOBAHNE U TEPMUUECKUN KPEKHHT aJIKaHOB U JICTHPATAIHsI CITUPTOB.

Anxanuensl. [lonsaTue o queHOBBIX yrieBogoponaax. byraguenl,3 (quBunmI) u 2-metundyraauen-1,3 (u3onpen). [lonydyeHne u XuMuyeckue CBOWCTBA:
peakuuu IpUCOEIUHEHUS U oauMepu3aunn. HaTypanbHelil 1 cuHTETHYECKUE Kayuyku. Bynkanuszanus kaydyka. Pesuna. [IpumeHeHne kaydyka 1 pe3UHBbI.
Paoots! C. B. JIebenesa.

AJKUHBI. DIIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI anleTuiaeHa. SP-I'ubpuausanus opOutaneir atoma yriaepona. 'omonorundeckuii ps,
M30MEPUS U HOMEHKIIaTypa aJIKUHOB. PU3NYECKUE U XMMUUECKHUE CBOICTBA (Ha IIpUMepe alleTuieHa). Peakiuu nprucoeinuenus (rupupoBaHue,
raJloreHMpOBaHKe, THIPOraJIOTeHUPOBAaHKE, TUIpaTalus), okucieHus (ropenue). [lonydenue anerunena kapOuIHBIM U METAHOBBIM CIIOCOOaMHU, €ro
IpUMEHEHUE.

Huknoankanel. Homenknarypa, nosrydeHnue, Gpu3ndeckue 1 XUMHUECKUE CBOMCTBA, TPUMEHEHHE.

Apenbl. CocTaB u cTpoeHHE apeHOB Ha puMmepe Oen3ona. Puzndeckne CBOWCTBA OEH30J1a, €ro TOKCHYHOCTh. XMMUYECKUE CBOMCTBA: peaKlnu
3aMenIeHus (HUTPOBaHKE, TAJIOTCHUPOBAHKE ), IPUCOCIUHEHHS (THUIPUPOBAHUE, XJIOPUPOBaHHUeE), TopeHus. [lonydyenune u npumenenune OeH3oIa.

[IpupoaHbIe HICTOYHUKY YTIIEBOJOPOOB U UX mepepadoTka. [IpupogHblii ¥ MOy THBIN HE(TIHOM ra3bl, UX COCTaB M MPUMEHEHHUE B KAUYeCTBE UCTOYHUKA
SHEPTUU U XUMHUYECKOro ceIpbsi. HeTh, ee coctaB u cBoiicTBa. [IpoaykTsl dhpakimonnoii neperonku Hedtu. Kpekunr nedrenpoaykroB. OKTaHOBOE YUCIIO

O6en3uHoB. OXpaHa OKpYy:Karolllel cpeapl pH HePTenepepadoTKe U TPAHCIIOPTUPOBKE HEPTETIPOTYKTOB.

JHemoucmpayuu

1. [TpuMepsI yriieBOOPOIOB B Pa3HbIX arperaTHBIX COCTOSHUAX (MponaH-0yTaHOBasi CMECh B 3a)KUTAJIKE, O€H3UH, mapaduH, acaibT)
2. CxeMa 00pa3oBaHMsI KOBAJIECHTHON CBSI3M B HEOPTaHMYECKUX M OPTaHUYECKUX COCTUHEHUSX.

3. llapocTeprkHEBbIE U MACIITAOHBIE MOJIETH MOJIEKYS METaHa U APYTUX YTIIEBOJAOPOIOB.

4. OnpeneneHue HaIM4UUS YIIIEpoia U BOJOPOJa B COCTaBE METAaHA 10 MPOYKTaM FOPEHUS.

5. BuneoonsiThl: ['openue merana, mapaduHa B yCIOBHUSIX W30bITKA M HEJOCTaTKa KACIOpoia. B3peiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIIEHUE MeTaHa K
OpoMHOIi BojIE.

6. Ta6ﬂ1/1ua ((CpaBHeHI/Ie CoCTaBa aJIKaHOB M aJIKCHOB».



7. lapocTepkHeBask U MacITaOHAsE MOAETH MOJIEKYJIBI 3TUJICHA.

8. [Tosy4ueHune 3THIICHA U €r0 CBOMCTBA: TOPEHHE, B3aUMOCHCTBIE C OPOMHOI BOIOM.

9. OTHOLIEHUE KayyyKa U PE3UHBI K OPraHUYECKUM PaCTBOPUTEIISIM.

10. Pa3noxeHune kaydyka Ipy HarpeBaHWU U UCTIBITAHUE HA HENPEACTbHOCTh MPOIYKTOB Pa3I0KEHUS.

11. lapocTep>kHeBast 1 MacIITabHAas MOJEIIN MOJIEKYJIbI alleTHIICHA.

12. [Nomyuenue areTuaeHa KapOUIHBIM CIOCOOOM U €T0 CBOMCTBA: TOpPEHHUE, B3aUMOICHCTBHE ¢ OPOMHOI BOJOM.
13. Mogenu momnekybl OeH307a.

14. OtHomeHue OeH30J1a K OPOMHOM BOJIE.

15. 'openue 6enH3omna.

16. Komnekiust 06pa3iioB HeTH U POITYKTOB €€ MepepadOTKH.

./Ya60pam0prle onbvlmul

1. CoOopka mapocTep>KHEBBIX MOJIETIEH MOJIEKYJT YTIE€BOAOPOIOB U UX TaJIOT€HOIIPOU3BOTHBIX
2. O3HakomIIeHHE C 00pa3IaMu U3JICIHIA U3 ITOJTHITHUIICHA.
3. OsHakomiieHHE ¢ 00pa3amMu KayqyKoB, pe3UHBI, 200HUTA.

Ipaxmuueckas pa60ma

OnpeneneHHe Ka4€CTBCHHOI'O COCTaBa OPraHU4CCKUX BECIICCTB.

Pacuemmnvie 3a0ayu

Pemenune 3ama4 Ha HaX0XKIEHHUE q)OpMy.HBI BCIICCTBA

Tema 3. 'eHeTHYeCKasl CBSI3b MEXKIY KJIACCAMHU YIJ1€BOA0POA0B (31.).



BoinonHenue ynpaxHeHUN Ha TEHETUUECKYIO CBSI3b, ITOJIyUEHHUIO U PACIIO3HABAHUIO YIJIEBOJIOPO/IOB.

Pemrenune pacueTHbBIX 3a1a4 Ha BBIBOJ (POPMYII OPTraHUYECKUX BEIIECTB [0 MACCOBOM JI0J1€ U 1O MPOIYKTaM CrOpaHUs

Tema 4: Kuciaopoacoaep:kamme opranndeckue coeqnnenus (304.)
Cruptsl. OyHKIMOHAIBHAS TPYIINA, KIACCU(PUKAIUS: OJTHOATOMHBIE U MHOTOATOMHBIC CITUPTHI.

[Ipenenbubie ogHOaTOMHBIE cCIUPTHl. HOMEHKIaTypa, n30Mepusi U CTpOEHUE CIIUPTOB. BoopoiHast CBsI3b MEXK/y MOJIEKYJIaMU U €€ BIUSHUE Ha
dusznyecKre CBOMCTBA CIUPTOB. XMMHUYECKHE CBOMCTBA CIIUPTOB (HA MPUMEPE METaHOJIa ¥ 3TAHOJIA): 3aMEIICHNEe aTOMa BOJIOPOIa B TUAPOKCHUIILHOU TpyTIIIE,
3aMelleHue THAPOKCUIILHON TpymIbl, okuciaeHne. KauectBeHHas peakuus Ha cniupThl. [lonydeHnue u npuMeHeHHe CiupToB, GU3HOIOTHYECKOe JeCTBHIE Ha
OpraHH3M 4YeJIOBEKa.

MHoroaToMHEIE CIIUPTHL: STUJICHTJIMKOJIb U TJIMICPUH. TOKCHYHOCTD STHIICHIINKOJIA. OCOOCHHOCTH XMMHUYECKHX CBOMCTB H IMPAKTUYCCKOC
HCIIOJIb30BAHUEC MHOT'OATOMHBIX CIIMPTOB. KauectBennas peaKnuusi.

®enou. [Tonydenue, puznyeckre 1 XuMuueckue cBoicTBa heHosa. Peakiuu ¢ yuacTueM ruipOKCUIILHON TPyl M OEH30JBHOTO KOJIbIIa, Ka4eCTBEHHAS
peakiust Ha ¢peron. Ero mpomblnieHHOE nenoiib3oBanue. [leiicTBrue geHona Ha xKuBble opraHu3Mbl. OXpaHa OKpYXKaroIled cpeibl OT MPOMBIIUIEHHBIX OTXOO0B,
cozepxalmx GeHo.

Anbnerngsl. Cocras, o0miast popMyiia, HOMEHKIATYpa U U30MEpHUs IPEAETbHBIX albJIerUI0B. DIEKTPOHHOE CTPOCHUE KapOOHUIIBHOM IPYIIIIBL,
0COOEHHOCTH JIBOMHOM cBs3u. DU3NUecKre 1 XUMUYECKHE CBOMCTBA (Ha MpUMeEpe YKCYCHOT'O WJIM MYPAaBbUHOTO allbJETH/1a): peaKkIMK IPUCOECTUHEHNS,
OKUCJIEHHU, TonuMepu3anyy. KauecTBeHHbIE peaKIMK Ha allbJIeru/ibl. ALeTalbIeru]l U GopMabIeru/l: MojiyueHue U npumMeHenue. JleiictBue anbAeruioB Ha
KHUBBIE OPTaHU3MBI.

KapOonogssle kucnotsl. Knaccudukanus kapOOHOBBIX KHCIIOT: MpeAebHbIC, HEMpeAeIbHbIC; HU3IINE U BBICIINE KUCIOTHI. ['oMoIorudyeckuit psj
npesiebHBIX OJHOOCHOBHBIX KHca0T. HoMeHKkiaTypa, u3oMepus, CTpoeHre kKapookcuiabHOU rpynmnbl. dusndeckre u XMMHUYECKHE CBOMCTBA: B3aUMO/IEWCTBHE C
MeTaJllaMi, OCHOBaHUSIMU, OCHOBHBIMH U aM(OTEPHBIMU OKCUIAMHU, COJISIMHU, CIIUPTAMU; PEaKIH C Y4aCTHEM YTJIEBOJOPOHOTO paIuKaa.

OCOOEeHHOCTH CTPOEHUS U CBOMCTB MypaBbUHOM KHCIO0THL. [lonydenue u npuMeHeHne KapOOHOBBIX KHCIIOT.

CpaBHCHI/IC CBOICTB HCOPraHNYCCKUX U OPTraHNYCCKUX KHCJIOT.

Crnosxnble 3¢upbl KapOoHOBBIX KUCIOT. CocTaB, HOMeHKIaTypa. Peakius srepudukanuu. I'naponus cnoxxubix 3¢upos. [IpuMeps! c10xKHBIX 23QUPOB, UX
¢u3nueckre CBOMCTBA, PACIPOCTPaHEHUE B IPUPOJIE U TPUMEHEHHE.



Kupsl. Coctas u ctpoenue. XKupsl B mpupoze, ux cBoicTBa. [ MIpoan3 u rujpupoBaHKe )KUPOB B IPOMBIIIIEHHOCTH. [IpeBpalenus ;xupos B
opranusme. [Iuniesas HEHHOCTH )KUPOB U IIPOJTYKTOB HA UX OCHOBE.

MBpi1a — coiM BbICIINX KapOOHOBBIX KUCIOT. CocTaB, mojryueHue u cBoicTBa Mblia. CunteTnueckue Moromue cpeactsa (CMC), ocoGeHHOCTH X
CBOMCTB. 3amuTa npupobl oT 3arpsisHenus CMC.

[TonudyHKIIMOHANBHBIE COSTUHEHUS

YrneBoasl. ['mroko3a. Ctpoenue Mosekyisl (anpaeruanas Gopma). usndeckre 1 XUMUYECKUE CBOMCTBA TIIFOKO3BI. Peakiinu ¢ ydacTueM abJIeruHon u
TUAPOKCHIIBHBIX Ipy, Opoxkenue. [IpupoiHbie HCTOUHUKH U CLIOCOOBI MOTYYeHHsI TITI0K03bl. bronorudeckas pois u npuMeHeHne. @pyKkro3a Kak U3oMep
roKo3bl. COCTaB, CTPOCHUE, HAXOXKIEHUE B PUPOE, OMOJIOTHIECKast POIIb.

Caxapo3za. CoctaB, pu3nUecKre CBOMCTBA U HAXOXKICHUE B IMIPUPOJIE. XUMHUECKUE CBOICTBA, MOIyYeHUE U TPUMEHEHHE caxapo3bl. buosornueckoe 3HaUCHHE.

Kpaxman — npupoansiii nomumep. Coctas, (hu3ndeckre CBOWCTBA U HAXOXKJICHHUE B IPUPOAe. XUMUYECKHE CBOWCTBA, TOTyYCHHE U IPUMEHEHHE.
[IpeBpanienus nuIEeBoro kpaxmania B opraausmMe. [ JIMKOreH, poiib B OpraHu3Me 4ejI0BEKa U JKUBOTHBIX.

Hemnnrono3a — npupoaubiii momuMep. CTpoeHne U CBOMCTBA LEIITIOIO3b B CpaBHEHHUH ¢ KpaxmasioM. Haxoxxaenue B mpupoe, OnoJornaeckas pob,
MOJTy4YEHUE U IPUMEHEHHE LIEIUTIONIO3bI.

JHemoncmpayuu

PacTtBOpHMOCTB CIUPTOB B BOAE.

XVMHYECKUE CBOWCTBA CIUPTOB: TOPEHUE, B3AUMOACUCTBHUE C HATPUEM M TUXPOMATOM HaTpUs B KUCIOTHOM cpene.
PactBopuMocTh peHONa B BoJIe Tpy OOBIYHOM TeMIiepaType U IpU HarpeBaHUU.

BriTecHenue ¢eHomna u3 heHonasATa HaTpUs YrOJIbHOM KUCIOTOM.

KauecTBenHnas peakuus Ha GpeHOI.

CBolicTBa METWJIAMUHA: TOPEHUE, B3AUMOAEUCTBHE C BOJOW U KMCIOTAMHU.

Mopnenu MoKy METaHaJs U 3TaHaJsl.

B3aumoneiictBue hopmanberna ¢ aMMUa4HbIM PacTBOPOM OKCHJ1a cepedpa (peakius «cepeOpsHOro 3epKanay).
Tabmuia «['OMONTOTHYECKU P PEIETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOTY.

0. O6pa31bl pa3IUYHBIX KAPOOHOBBIX KHCIIOT.

1. OtHomIeHHE KapOOHOBBIX KHCIIOT K BOJIE.

12. KauecTBeHHas peakiusi HA MypaBbUHYIO KUCIIOTY.

13. Peakmust «cepeOpsTHOTO 3epKaiay Ha MPUMEPE TITFOKO3BI.

14. BzaumoneiicTBue riatoko3sl ¢ ruapokcuioM Mean(Il) mpu oObIYHBIX YCIOBHSX M IIPH HATPEBaHUU.

15. OtHomenue caxapo3ssl k rupokcuny meau(ll) u npu HarpeBanuu.

16. I'maponu3s caxapo3sbl.

RBPBOoo~NO~WNE
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17. T'uaponu3s nemIoa036l U KpaxMala.
18. BzaumoseiicTBue Kpaxmaiia ¢ HOJIOM.

ﬂa60pam0puble onbvlmyl

Oxkucnenne ciuptoB okcuiomM meau(1l).

CaoiicTBa riuuepuHa.

Oxkucnenne Gpopmanpaeruaa ruapokcuaom meau(ll).
CpaBHEHUE CBOMCTB YKCYCHOU U COJISTHOM KUCIIOT.
CBolicTBa )XUPOB.

CBolicTBa MOIOIIIUX CPECTB.

oakrwdpE

Ipaxmuueckue DCZ6OI’)’Ibl

NnenTudukaius KUCI0poICoIepKaNINX COSTMHESHUH.
YrneBonnl.
Tema 5: Azorcoaep:xamue coexuHenus (154.)

HepBI/ILIHI)Ie AMHWHBI IPEACIBHOTO psaa. COCTaB, HOMCHKIJIaTypa. CTpOCHI/Ie AMHUHOI'PDYHIIBL. du3nyecKue U XUMAYECKHE CBOMCTBA. AMMHEI KaK
OpTaHU4YC€CKUC OCHOBAHMUA: B3aUMOJICHCTBHE C BOAON U KHCIIOTaMH. FOpeHI/Ie AMHHOB. HOHy‘leHI/IC " MPUMCHCHUC.

AMWHOKHCIOTBI. HOMeHKJ'IaTypa, HU30MCpHs, ITOJTYUCHUC U (I)I/I?»I/I‘ICCKI/IC CBOICTBAa. AMHHOKHCIIOTHI KaK an)OTepHHe OpraHn4CeCKuC COCAUHCHU . HCHTI/II[HaH
CBsI3b. bruojornueckoe 3HaUYCHNE aMHHOKHCIOT (SaMCHI/IMBIe 1 HC3aMCHUMBIC KI/ICJ'IOTBI). O6mactu MPUMCHCHUSA aMUHOKHCJIOT.

benku kak npupoansie noaumepbl. CocTaB U cTpoeHHE 0eNKoB. PU3NYECKUEe U XUMUYECKHE CBOMCTBA O€IKOB, KaUeCTBEHHBIE (IIBETHBIE) peaKII U Ha
6enku. [IpeBparienue OenkoB MUK B opranusme. buonornueckue QyHKIuu O€IKoB.

JHemoucmpayuu

1. O6pa3upl aMUHOKHCIIOT.
Z.HOKaSaTeHBCTBO HaJIn4yus q)yHKHI/IOHaJ'H)HI)IX T'pyIiIl B MOJICKYJIaX aMUHOKHCIIOT.

3. PacTBOpeHue O€iIKoB B BOJIE.
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4. lenatypauus O€IKOB NPH HarpEeBaHUH U MO JCHCTBUEM KHCIIOT.
5. OGHapyxeHue 0enKa B MOJIOKE.

ﬂa6opam0pﬂbze onbvlmul

KauecTBeHHbIE peakiuy Ha OEJIKHU.

Ipaxmuueckas pa50ma

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4.
Tema 6: BoicokoMouieKyJIsIpHBIE coeinHeHus (64.)

Bonoxkna. [Ipupoausie (HaTypasnbHble) BosIoKHA. [ToHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM M BUCKO3HOM. CHHTETHYECKHE BOJIOKHA.
[HonnamuHoe (KanpoH) u nonudupHoe (JlaBcaH) BOJIOKHA, UX CTPOEHUE, CBOMCTBA, IPAKTUYECKOE UCIOIb30BAHHE.

JHemoucmpayuu

1. O6p2131_[bl HaTypaJIbHbIX, HCKYCCTBCHHBIX, CHHTCTUUCCKNX BOJIOKOH U U3JCIINA U3 HUX

Ipaxmuueckas pa60ma

BosnokHa 1 monumepsl.
Tema 7: Xumus u :Ku3Hb (54).
Buramussl: ux knaccudukanys u ooo3HadeHue . @epMeHThl Kak OMOJOrHYECKUe KaTalnu3aTopsl 0enkoBoi mpupoasl. OCOOEHHOCTH CTPOEHUS U CBOWCTB

(CCJ‘[CKTI/IBHOCTB " 3(1)(1)CKTI/IBHOCTI>) @epMeHTOB B CPAaBHCHHHU C HCOPIraHUYCCKUMHU KATATIU3ATOPAMM. [opmoHbl Kax OUONOUYECKU AKIMUGHbLE GeLecmEd, GbINONHAIOUUE
IHOOKPUHHYIO Pe2YNAYUIO HCUSHEOEAMENbHOCU OP2AHU3MOS. 3HaueHNE XUMUH B )KU3HH YEIIOBEK
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3.TemaTuueckoe IJIAaHUPOBAHHUE C ONpeaecicHUEM OCHOBHBIX BU10B y‘lGﬁHOﬁ ACATECIbHOCTH

Paznennt Tembl XapaKkTepuCcTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH YYeHUKA (HA
YPOBHe YUeOHBIX JeilcTBUIA)
1.Teopusi (199) | 1. [Ipeamer OpraHUYECKON XUMHUH OOBSACHATDH, TOUEMY OPTaHUYECKYIO XUMUIO BBIICTIIN B OTIEIbHBIN

XHMHY€eCKOro paznen xumuu. [lepeunciasiTe OCHOBHBIE MPEANOCHUIKM BOBHUKHOBEHUS
CTPOCHUs 2. Teopusi XUMUYECKOTO CTPOCHUS TEOPUHM XUMHUUYECKOr0 CTPOEHUS. Pa3nyaTe TpM OCHOBHBIX THUIIA
OPraHuYecKux OpraHUYeCcKUX coenHEeHn A.M. YIJIEPOJHOIO CKeJeTa: pa3BETBIEHHbBIN, HEPA3BETBICHHBIN 1
coeIMHEeHHIA. bytneposa nuKIndeckuil. OnpenensaTe HaIu4ue aToMOB yIJIepo/a, BOJAOPOIa U
IIpupona XJIOpa B OpraHUYEeCKUX BenlecTBax. Pa3anyars MOHATHS «3JIEKTPOHHAS
XUMHYECKHX 3.Ilpuposa XUMHUYECKHUX CBSI3EH 000JI04Ka» U «ANEKTpOHHAas opoutaniby. M300paxars 31eKTpOHHbIE
cBsI3ei. KOH(HUTypalru aTOMOB 3JIEMEHTOB 1-T0 U 2-TO EPUOIOB C TTOMOIIBIO

4.OcHOBbI HOMEHKJIATYPbl OPIraHUYECKUX
COCTUHEHUN

5. 3oMepus B OpraHnyecKoi XuMum U ee
BU/IbI

6.Knaccudukarus opraHu4ecKux
COCTUHEHUN

7. Tumbl XUMHYECKUX  peakuuid B

OpraHN4eCKON XUMHH

8. KontpoubHas padora Ne 1 mo Tteme
«Teopus XUMHUYECKOTO CTPOCHUS
COECIMHEHU.

OpraHUYeCKUX [Ipupona

XUMHUYECKUX CBI3EH.)»

JdemoncTpanuun. O6pasisl OpraHndeCcKuX
BEILIECTB U MaTepuaioB. Moaenun
MOJIEKYJI OPraHUYECKHUX BEILIECTB

AIIEKTPOHHBIX U IPaUUECKUX IEKTPOHHBIX PopMyi. OOBSICHATH
MeXaHU3M 00pa3oBaHMs U OCOOCHHOCTH G- U T- CBsi3ei. Onpenensith
IPHHA/ICKHOCTh OPraHUYECKOTO BELIECTBA K TOMY HJIM HHOMY KJ1accy

10 CTPYKTYpHOM (hopmyie.
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2. Yraeoaoponabl | 24 1.2971eKTpOHHOE ¥ TPOCTPAHCTBEHHOE OOBACHATH MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AJIKAHOB HA OCHOBE
CTpOCHHE aJTKaHOB. IpeCTaBICHU o ruOpuaAn3ayu opOuTaliell aToMa yriepoa.
2.1. lpenenpHeie (74.) | 2. Tomonoru u U30MEPHI AIKaHOB. HM3roraBivBarh MOJEIN MOJEKYII aJIKAHOB, PYKOBOJICTBYSCH TEOPUEH
YTJICBOAOPOIBI 3. Ionyuenue, CBOMCTBA U MPUMEHECHHUE XMMHYECKOTO CTPOCHHUS OPraHUYeCKUX BelecTB. OTINYaTh TOMOJIOTH
AJIIKaHOB. oT n3oMepoB. Ha3bIBaTh alTkaHbI 0 MEXKTYHAPOIHON HOMEHKIIATYpE.
4.1luknoankaHsl. CocTaBniTh ypaBHEHUS XUMHUECKHUX PEAKIIHiA, XapaKTePU3yIOIINX
5. ILI.P. 1 KauecTBeHHBIN COCTaB XMMHYECKHE CBOMCTBA METAaHA U €r0 TOMOJIOTOB. Pemarte pacuérHbie
YIJI€BOJIOPO/IOB. 3aJ1a4¥ Ha BBIBOJT (DOPMYITBI OPTaHUYECKOTO BEIIECTBA
6. Perenue 3aa4 Ha HaXOXKJIEHHUE
MOJIEKYJISIPHOHM (pOPMYITBI OpraHUYECKUX
COCIMHEHHU.
JdemoncTpauuu. OTHOIICHHE aJTKAHOB K
KHCIIOTaM, IIeJI0YaM PacTBOPY
MepMaHraHaTa Kajius u OpOMHOH BoJie.
JlabopaTopHblii onbIT. VI3roToBIeHNE
MOJIeJIel MOJIEKYI YIJIEBOJIOPOI0B
2.2. (109) 1. Ctpoenue u HOMEHKIATypa OOBSCHATH MPOCTPAHCTBEHHOE CTPOECHKE MOJIEKYJIBI ATUJIEHA HA OCHOBE
HenpenenbHbie AJIKCHOB MIPEICTaBICHUI 0 THOPUIU3AlIMK aTOMHBIX OpOHTamell yrieposa.
YTIE€BOIOPOIbI N3006paxaTh CTpyKTYpHBIC (DOPMYIIBI ATKEHOB U X U30MEPOB,
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(ankeHs!, 2. Kparusie cBs3u. M3omepusi. 1 Ha3bIBaTh AJIKEHBI IO MEXKIYHAPOJAHON HOMEHKIIAType, COCTABIIATh
aJIKaJUCHbI 1 (OpMYJIBI ATKEHOB IO WX HA3BAHUSIM.
ATIKHHDI) 3. CaoiicTBa U moyyyeHue ankeHon. | 1
[Tpumenenwue. CocTaBnsTh ypaBHEHUS XUMHUECKUX PEAKIIHMA, XapaKTepU3yIOIINX
1 XMMHYECKHE CBOMCTBA aJIkeHOB. [lonydars aTuneH. Jloka3piBaTh
4. ILP. 2 Tlonyyenue sTuena u 1 HEpeIENbHbIN XapaKTep STUIIEHA C TIOMOLILI0 KAUECTBEHHON peaKiiu
OHBITBL € HUM. Ha KpaTHble cBsi3u. COCTABISITh YPABHECHHSI XUMUYCCKUX PEAKIIHH,
5. Amxamuensl. CONPAXCHHES 1 XapaKTEepU3YIOIINX HeMpeaelbHbIi XxapakTep ankaaueHoB. OObSCHATh
CBSI3IL. SP-rUOPUAN3ALUIO M TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
1 alleTUJICHA, Ha3bIBaTh TOMOJIOTH alleTHIIEHA IO MEXKIyHApOIHON
6. CBoIiCTBa alKaIUCHOB. 1 HOMEHKIIATYpe, COCTAB/IATS YPAaBHEHIA peaKIuid, XapaKTePU3YIOIIUX
XMMHAYECKHE CBOWCTBA alleTHIICHA.
7. TlpuponmHbIi Kay4yK. 1
OmnpeneneHne CyIHOCTHBIX —XapaKTEPUCTHK H3Yy4aeMOro OOBEKTa,
8. Aukumbl. Crpoenne u CaMOCTOSITEIIbHBIA BBHIOOP KPUTEPUEB JUIS CPABHEHHUS, COIMOCTABIICHUS,
HOMCHKJIATYpa. OLIEHKH M KJIacCH(PHUKAINU OOBEKTOB.
9. dusnueckue U XUMHUYECKHE
cBoiictBa. [Tonyuenue u
MIPUMEHEHHUE.
10. IToBTOpeHne U 000OIICHHE TEMBI:
«HenpenenpHbie YrieBOIOPOIBI»
Jemoncrpanuu. Mozaenu MOJIEKyIT
TOMOJIOTOB U m30MepoB. [lomyueHne
alleTUIeHa KapOUIHBIM CIIOCOOOM.
B3anmMopeicTBre aneruineHa ¢
pacTBOPOM I€pMaHTraHaTa Kajlus 1
OpomHoO# BojioH. ['openue areTuieHa.
PaznoxeHue kayyyka npyu HarpeBaHUU U
WCTIBITAHUE TIPOTYKTOB PA3IIOKEHHS.
3HAKOMCTBO C 00pa3liaMH KayqyKoB
2.3. Apensl (74) | 1.Apensl. CBOICTBa apeHOB. 2 OOBSACHATD NEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
(apomaTHueckue OeH3ona.
YIVIEBO1OPO/IBL) 2. IlpupoaHble HCTOYHUKH YIII€BOAOPOaOB. | 1
2 N3obpaxaTs CTpyKTYpHYIO (hOpMyTy O€H30J1a ABYMS CIIOCOOaMHU.
3.Kokcoxumuueckoe mpou3BOJICTBO.
1 OOBsACHATDH, Kak CBOMCTBA O€H30J1a 00YCIIOBIEHBI CTPOCHHUEM €T

4.IToBTopenue u 060011IeHNE TEMBI:
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(ApEHBD»

5. KonTposbHasi padora 2 o remMam
(Teopust XUMHYECKOTO CTPOCHHUS
OPraHUYECKUX COCTUHEHUI,

<Y TII€BOOPOIBI».

JleMoHCTpauuu. beH3ou kak
pactBopuTenb. ['openue GeHsona.
OTtHOMIeHNE OeH3071a K OpOMHOI BoJie U
pacTBOpY NIEpMaHraHaTa Kajausl.
Oxucnenue Toiryosna

JlabopaTopHbIii onbIT. O3HaKOMJIEHHUE C
oOpa3Lamu NpoayKTOB

MOJIEKYJIBI.

CocTaBnaTh ypaBHEHUS PEAKIUI, XapaKTEPU3YIOIINUX XUMUYECKUE
cBOMcTBa 0€H30J1a U €ro FOMOJIOTOB XapaKTepU30BaTh COCTaB
IPUPOIHOIO ra3a u MOMYTHBIX HEPTSIHBIX Ta30B.

XapakTepu3oBarh criocoObl iepepadboTku HeTu. OOBACHATH OTIHYNE
OeH3MHa MPSAMON IEPErOHKH OT KPEKUHT - OEH3MHA.

HedTenepepaboTKu

3. I'enernueckass | 3 1.Pemenue 3amau ITo3naBaTenbpHas IEITEIbHOCTD:

CBSI3b MEKIY UCCIIEIOBAaHNE HECTIOKHBIX PEaIbHBIX CBSA3EH U 3aBHCUMOCTEHA.

KJIaccaMHu OmnpeneneHne CyIHOCTHBIX XapaKTEPUCTUK H3Yy4aeMOro 0OBEKTa;

YIJ1€BOIOPO/IOB . CaMOCTOSITENIbHBIN BBIOOP KPUTEPUEB JIJIsl CPABHEHUSI, COTIOCTABIICHHS,
OLICHKH M KJIacCH(HKAIMU OOBEKTOB. YMCHUE Pa3BEPHYTO
00OCHOBBIBATh CYXKICHHUS, 1aBaTh ONPEICIICHHSI, IPUBOINUTH
nokazaTenbcTBa. OOBsICHEHHE U3YYCHHBIX OJI0KEHHUH Ha
CaMOCTOSTENIFHO TTO100paHHBIX KOHKPETHBIX MTPUMepax.

4, 30 1.OHOAaTOMHBIE IPENIENbHBIE CIIUPTHI. N306paxaTs 00111yt0 GopMyIly OJJHOATOMHBIX MPEAETbHBIX CIUPTOB.

Kucaopoacoaep:x . OOBscHATH 00pa30BaHUE BOJOPOIHON CBSI3U U €€ BIUSHUE HA

amue 2.Nomyuenne, XUMUIECKHE CBOHCTBA H (usnyeckue cBoiicTBa ciupToB. COCTABIATE CTPYKTYPHBIE (GOPMYIIBI

OpraHuyecKue TPAUMCHCHHC OZTHOATOMHBIX HPE/CTBHBIX CIIMPTOB M UX U30MEPOB, HA3bIBATh CITUPTHI 10 MEXKTyHAPOIHON

coeuHeHNsT CITIPTOB. HoMeHknarype. OObICHATH 3aBUCMMOCTh CBONUCTB CITUPTOB OT HAJUYHs

kuuoHansHOM rpynmsl (-OH). CocTaBisiTe ypaBHEHHUS pPeEaKIIAi
4.1. Cnupte! 1 3.-MuoroaTombie CrupTHI. g)g;amepmy}omnx Ic):?a’gﬁcn(aa cnI)/IpTOB U UX npv}llsleHeHHe. P ’
(enombt BY) | 4.Denons . Xapakrepu3oBarh (pU3HOJIOTHUECKOE JIECHCTBIE METAHOJIA M ATAHOJIA.

5. CBoiicTBa (heHOIOB U UX IPUMEHEHHE.
6. Pemienue pacyeTHbIX 3a/1a4.

JlabopaTopHble onbIThbl. OKHUCICHUE
stanosa okcusiom meau(Il). PacrBopenue

TJIIMIOEPHHA B BOJAC U PE€aKUsA €T0 C

CocTaBiATh ypaBHEHUS PEAKLIUM, XapaKTEPU3YIOIIUX CBOMCTBA
MHOT0OaTOMHBIX CIHMPTOB, U IPOBOAUTH KAUECTBEHHYIO PEAKLUIO Ha
MHOT0aTOMHbIe cUPThl. OOBACHATH 3aBUCHMOCTH CBOMCTB ()eHOJIa OT
CTPOEHMS €T0 MOJIEKYJIbI, B3aMMHOE BIIMSIHME aTOMOB B MOJIEKYJIE Ha
npumepe ¢enona. CocTaBiIsTh ypaBHEHHS peakluid, XapaKTepU3yIOLIUX
XUMHUYECKHE CBOWCTBA (PpeHoIa
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ruapokcuaoM meau(Il). Xumuueckue
cBoiicTBa (heHona

4.2. Anpperunpl, (12 9) | 1.KapOoHHUIIEHBIE COETUHEHUSI. CocraBnars Gpopmyibl K30MEPOB ¥ TOMOJIOTOB abJAETUIOB U HA3bIBATh
KETOHBI U . WX 110 MEXIyHApOIHON HOMeHKIaType. OOBSICHITH 3aBUCUMOCTD
KapOOHOBBIE 2. CBOMCTBA ¥ IPUMEHEHHE AJTB/IETHII0B CBOMCTB aJIbJETUI0B OT CTPOEHHS UX (PYHKIMOHATLHON IPYIIIIKL.
KUCJIOTBI 1 KETOHOB. [IpoBOANTH KAYECTBEHHBIE PEAKIMHU Ha albaerubl. COCTaBISATH
3. KapGOHOBHIC KECIOTEL XHMHUECKHE yYpaBHEHHUS peakiuii, XapaKTepU3yIOIINX CBOMCTBA albJAEeTHI0B.
CBOHCTBA B IPHMEHEHNE OIHOOCHOBHEIX CoctaBisiath hopMyIbl H30MEPOB 1 FOMOIIOrOB KapOOHOBBIX KUCJIOT U
IDEEIbHEIX KAPGOHOBBIX KECIIOT. HA3BIBATH UX [0 MEKYHAPOJIHON HOMEHKIIATYPE. OOBSICHATD
3aBUCUMOCTBH CBOMCTB KapOOHOBBIX KMCIIOT OT HATHUUHS
4.Ilpaxmuueckas paboma 2 ¢dbyaxkuronansHol rpynmsl (-COOH). CocTaBisiTh ypaBHEHHS peaKIui,
«IToy4eHne U CBOMCTBA KAPOOHOBBIX XapaKTEePU3YIOUIUX CBOMCTBA KapOOHOBBIX KUCIOT. [lomydyaTs yKCycHYIO
KHCIIOTY. KHUCJIOTY U JIOKa3bIBaTh, YTO 3TO BEIIECTBO OTHOCHUTCA K KJIACCY KHCIIOT.
OTnn4ath MypaBbUHYIO KUCJIOTY OT YKCYCHOM C ITOMOIIBI0 XUMHUYECKUX
5. HenpenenbHable KapOOHOBBIE KUCIOTHI. peaKIuii.
6. I1.P. 3 Pemenue 3KcriepuMeHTaIbHBIX
3aJ1a4 Ha PAaclo3HaBaHUE OPTaHUYECKUX
BELIECTB
7. Pemienue 3aa4u Ha onpe/ieiIcHUE
00BEMHOI T0JIH BEII[ECTBA.
Jdemoncrpauuu. PacTtBopeHue B alleToHe
Pa3IMYHBIX OPTAaHHMYECKUX BEIIECTB.
JlabopaTopublie onbIThbl. OKHCIEHNE
MeTaHaus (3TaHajs) OKCUIOM
cepedpa(l). Okucienue MeTaHass
(aranans) ruapokcuaoM meau (I1)
4.3. CiioxHsie (24) | 1.Cnoxuble 2¢upsI. CoctaBnsaTh  ypaBHeHHMs — peakuuid  stepuduxanuu.  OOBICHATH

a¢upsl. XKupsl

2.2Kupsel. Moromue cpeacrsa.

JdemoncTpauuu. O6pasibl MOIOIHUX U
YUCTSIIUX CPEJICTB.

JlabGopaTopHbie ONBITHI.
PacTBOpuMOCTB KMPOB, TOKA3aTEIbCTBO

6I/IOJIOI‘I/I‘-ICCKYIO pOJib  KHUPOB. COGJ’IIOII&TL ImpaBujia 0e30I1acHOro
O6paH_ICHI/IH CO CpcaAcCTBaMu OBITOBOM XMMUU. HA3bI6AM b CIIOXKHBIC B(I)I/IpLI
110 ((TpHBHaHLHOﬁ)) )51 Me)KI[yHapo,[[HOI‘/i HOMCHKIJIATyp¢C

-onpedeJmmb MNPUHAJICKHOCTD BCIICCTB K KJIACCY CIOXKHBIX B(I)I/IpOB
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UX HENpeAeIbHOI0 XapaKkTepa, OMbUICHHUE
#upoB. CpaBHEHHE CBOMCTB MbljIa U
CUHTETUUYECKUX MOIOILIUX CPEICTB

4.4. Yrnesoasl (8 u) 1. Vraesonusl. ['moko3a. 1 OOBACHATH OMOJIOTHYECKYIO POJIb TIIOKO3bL. [IpakTndecku qOKa3bIBaTh
1 Han4y#re (PYHKIMOHAIBHBIX TPYII B MOJIEKYJIE TIIIOKO3BI.
2. Caxaposa. 1
1 OOBSACHATDH, KaK CBOWCTBA Caxapo3bl CBS3aHbI C HAJTHMYHEM
3. Kpaxman. (bYHKIMOHAIBHBIX TPYIIT B ¢€ MOJICKYJIE, ¥ Ha3bIBaTh 00JIACTH
4. Tlemmonosa. 1 NpUMEHEHHUs caxapo3bl. COCTaBIATh YpaBHEHUS DPEAKIIHiA,
XapaKTEepPU3YIOUIUX CBOMCTBA caxapo3bl. COCTaBIATh yPABHEHHS
5. Ipakrudeckasi padora 3 peakuuii TuapoIr3a KpaxMaia U MOJMKOHACHCAUA MOHOCAXapHUI0B.
«Pemenue 3KCIIEPUMEHTAJIbHBIX HpOBOI[I/ITB KauC€CTBCHHYIO pCAKIIUIO Ha Kpaxmall
3a/la4 Ha MOJyYeHUe U
pacro3HaBaHUE OPraHUYECKUX 2
BEIIIECTB.
1
6. YrneBonbl -opraHUYeCcKHe
BElIECTBA.
7. KoutpoJsbHasi pa6ora Ne3
Kucnopoaconep:xarue
OpraHUYeCcKHe BEIIeCTBA
JlabopaTopHblie onbIThl. CBOICTBa
TJTFOKO3BI KaK ajibJIeTHIOCITUPTA.
B3aumMozeiictBue caxapossl C
THIPOKCUAOM KanbIws. [IpuroroBnenue
KpaxMaJlbHOTO KJieiicTepa u
B3auMoJIecTBHE ¢ omoM. ['maponns
kpaxmana. O3HakoMJIeHHE ¢ oOpa3amMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH
5. (154) | 1.AmunbI 1 CocTaBiATh ypaBHEHMSI pPEaKLIHM, XapaKTepU3YIOIIUX CBOMCTBA
A3oTconepaxaimme aMUHOB.
OpraHuuecKHe 2.AMMHOKHCIIOTBHI. 2 }
COeHHEHHS . 5 5 OOBSACHITH 3aBHCUMOCTh CBOHCTB aMHUHOKHCIIOT OT CTPOSHHSI UX
: LTPYKTypa OCJIKOB. (GYHKIIMOHABHBIX TPy Ha3biBaTh aMUHOKHUCIOTHI 11O
4. A30TCOZIEPHAIIE TETCPOIHKITIIECKHE | 1 MEXTyHApOJAHON HOMEHKIIATYPE M COCTABJIATH YPABHEHUS PEaKIIHid,

18



COCTMHEHHUS.
5. HykienHoBbI€ KUCIOTHI.

6. XuMus ¥ 3I0pOBbE YETIOBEKA.
7.JlexapcTBa.

8. AsoTcopepKalime xummuyeckme
coeaunHeHus (0000IIICHHE)

9.Pemenue 3agau

9.KonTposabHas padora 4 110 rTemam
«Kucnopozacoaeprkaliye opraHu4eckue
COEIUHEHUSY, «A30TCOIepKALIIE
OpPraHUYECKUE COCTUHEHUS.

JlaGopaTopHblii onbIT. [[BeTHBIC
peakiuu Ha OenKu

XapaKTEePU3YIOLIUX UX CBOMCTBA.

OOBACHATH OMOJOTHYECKYIO POJIb OEJIKOB U MX MPEBPALICHUN B
opranusMe. [IpoBoNTh IBETHBIE PEAKLIUU HA OEIIKH.

OOBACHATH OHOJIOTHYECKYIO POJIb HYKIIEHHOBBIX KUCIIOT.

ITonp30BaTbCst MHCTPYKLIMEN K JIEKAPCTBEHHBIM IIperapaTam

6. Xumus
MOJIMMEPOB

(64)

1. [Tonumepsl
2.CuHTEeTHYECKHE Kay4dyKH.
3.IlmacT™Macchl.

4 .CUHTETUYCCKHE BOJOKHA.

5. lIpakTuyeckas padora 4
«Pacro3HaBaHue MIaCTMACC U BOJIOKOH.

6.OCHOBHBIE KJIaCChl OPTaHUYECKHIX
BEIIECTB

Jemoncrpanuu. O6pasisl miacTMacc,
CUHTETHYECKUX Kay4yKOB U
CUHTETUYECKUX BOJIOKOH.

JlaGopaTopHblii onbIT. CBOICTBa
KarpoHa.

3anucelBaTh YpPaBHEHUSI peaKIMi OJMMEpU3alK. 3aluChIBaTh
YpaBHEHUS PEaKIMi MOJUKOHACHCAaMu. Pacrio3HaBaTh OpraHunyecKue
BEIIECTBA, HCIIOJb3Yys KAU€CTBEHHbBIEC PEAKIIUU
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3.ITnacTMacchl. 1
4. CHHTETHYECKHE BOJIOKHA. 1

5. lMpakruyeckas pabora 4 1
«Pacno3HaBaHne 1iacTMacc M BOJOKOHY.

6.OCHOBHBIE KITACCHI OPraHMYeCKHX
BELIECTB

Jdemoncrpaunun. OGpasiibl nacrMace,
CHHTETUYECKUX Kay4yKOB H
CHHTETHYECKHUX BOJIOKOH.

Jlaboparopusbiii oneir. CBolicTBa

KarpoHa.
7. Xumusi n 4 1. XuMHueckoe 3arps3HeHue ' 2 Ha ocnoBe MexnpeMeTHBIX cBA3el ¢ Guonorueii 1 HKoI0rne
KHIHb yaca) | OKpyKalomei cpebl. XapaKTepU30BaTh POJIb BATAMMHOB JUISl COXPAaHEHHUS U NOUIEPiKaHUs
3/I0pPOBBS YeJIOBeKa, KJIacCH(PHIIMPOBATHL BATAMHUHBI [TO MPU3HAKY HX
2. 3HaueHNE XHMHH B XKU3HH Ye/IOBeKa 5 OTHOIICHUS K BOJIE M JKMPAM, OIIHCHIBATH ABUTAMHHO3BI M HX
u npodunakTuxky. Pepmermst Kak BUONOCUHECKUE KAMATUZAMOPbL
TOroBasi KOHTpPoJbHas pabora 3a " <
kype 10 nacea 1 benrkoeout npupoovl. Ocobennocmu cmpoeHus u c60UCMe
(cerekmusnocmo u hghexkmueHocms) hepmenmos 6 CpasHeHulU ¢
HEOP2AHUYECKUMU KAMAIu3amopamu. 3a6ucumocms aKkmueHocmu
Hroro: 1024. Gepmenma om memnepamyput u pH cpeowi. Knaccughuxayus
hepmenmos.
COI''TACOBAHO ’ COT'JTACOBAHO
- Iporokon 3acenanms June. mgpextope 1o VBP
METOHYECKOro 00beIMHEHUS y, /
€CTECTBEHHO-HAY4YHOI'0 IIHKIIa %//-'/’X'/ H.A. Kyapssuesa

MBOY COIII Ne 5
or 23.08.18r. np. Nel
Pykosoautens MO ./ /7 ¢/ 1.B. KpaBuenko

27 asrycra 2018 r

20




