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IosicHUTENLHAA 3aNMNCKA

Hacrosmas pabouas nporpamma o XMMUHU COCTaBJIEHA HA OCHOBAHHUH CIICAYIOIIUX HOPMATHUBHO
— IPaBOBBIX JOKYMEHTOB:

1. ®enepanbHOr0 roCyJapCTBEHHOTO OOpa30BAaTENBHOTO CTAaHAapTa CpexHero oOuiero
o0Opa3oBaHus, YTBEPKIAEHHOTO TpUKa3oM MuHoOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17
nekadpst 2010r. Ne 1897.

2. Tlocranosienue [J1aBHOTO rocyJapCTBEHHOTO CaHUTapHOTO Bpada PD ot 29 nexabps 2010
roga Ne 189 «O6 yrBepxknaenun Canllun 2.4.2.282110 caHUTapHO-3MUAEMHUOIOTHYECKHE
TpeOOBaHUS K YCIOBHUAM M OpraHU3alliu 00yUeHUs B 00IIE00pa30BaATENbHBIX YUPEKICHUIX)

3. Ilpukaz Muno6pa3zoBanus u Hayku Poccuiickoit denepanuu ot 31 mapra 2014r. Ne 253 «O6
YTBEPKACHUH (EeIepaAIbHOTO TEpeyHsl YYEeOHHKOB, PEKOMEHAYEMBIX K HCIIOJNB30BAHUIO TIpU
peaM3anuy UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX TPOrPaMM HAYATBHOTO
0011eT0, OCHOBHOT'O 00IIIET0, CpeTHEro 00mero o0pa3oBaHus.

Y4eOHbI TmpenqMeT «XHUMHS» 3aHHMAeT BaXKHOE MECTO B CHCTEME ECTECTBCHHO-HAYYHOTO
oOpazoBanus ydamuxcs 10-11 kmaccoB cpenned mkonbl. M3yueHue mpeameTa, peaauzyemMoe B
ycioBusX  AUQQPEpeHIupPOBaHHOTO,  OPOGMWIBHOrO  OOy4YeHHs, MpPHU3BaHO  OOECIEeUUTh
0011e00pa30BaTeIbHyI0 U OOMIEKYIBTYPHYIO IOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO IS
aJanTalnuy UX K OBICTPO MEHSIOUIMMCS YCJIOBHSIM JKM3HU B COLIMYME, a TAKKe ISl MPOJOKEHUS
00y4eHHUs B CPETHUX CHEIHABHBIX U BBICIIMX YYEOHBIX OpPraHU3aIUaX, B KOTOPBIX XUMHUS SBIISIETCS
OJIHOM U3 MPUOPUTETHBIX TUCIUTUINH.

OOpasoBarenbHasi IporpaMma cpefHero oodmero obpasoBanus nmo xumuu B 10-11 kiaccax
ompezenseT IeNd, 3aJaud, IUIAHUPYEeMble pe3ylbTaThl, COAEpPKAHME U  OpPraHHU3aIHI0
oOpa3oBatenbHOil nearenbHocTU. OHA HampasiieHa Ha (OpMUPOBAHUE OOIIEH KyIbTYphl YUaLTUXCS,
UX JyXOBHO-HPABCTBEHHOE, TIPaXXKJAHCKOE, COIMAIbHOE, JHMYHOCTHOE M HHTEUIEKTyalbHOE
pa3BUTHE.

OO0mas xapakTepucTuka yue0HOro npeamera

B cootBetrcTBUU ¢ KOHIIENTYabHBIMU TIOJIOkEHUSIMA DPT"OC COO 0 HazHAYEHUU MPEIMETOB
06a30BOr0 U YIIyOJIEHHOTO YpOBHEH B cucteMe AudhepeHInpoBaHHOTO O0YyUESHHs Ha 3aBEPIIAIOIICH
crynenn mkosbl (10-11 kiaccel) ydeOHBIM npeamer «XuMHs» Ha 0a30BOM YpOBHE H3y4YEHUs
HaIpaBJjeH Ha OOMICKYJbTYPHYIO MOJATOTOBKY OOYYarolIuxcsi, HEOOXOIUMYIO UM JJisi BBIPAOOTKU
MHPOBO33PEHUYECKNX OPUEHTHUPOB, YCIEUTHOTO BKJIIOYEHHUS B JKU3Hb COIMYMA, MPOJOJDKEHUS
00pa3zoBaHus B Pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUECH.

CocraBngomuMy  npeaMera  «XUMHs»  SBIAIOTCS  0a3oBble Kypcbl — «OOmas u
HeopraHuyeckas xuMus» U «OpraHuyueckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJCpKaHUS
KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOIl HAyKH: CHUCTeMa 3HAHUN MO HEOpPraHW4eckol XuUMHUU (C
BKIIIOUEHUEM 3HAHUH U3 00IIeH XUMHUN) U OpraHnYecKor xumun. DopMUpOBaHUE JAaHHOW CUCTEMBI
3HAHWUN MPU U3YUYCHHUH TIpeaMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHUST BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIINX MOHSTHI, 3aKOHOB 1 Teopuit xumuu. CTPYKTypa CoJiep:KaHusl KypcoB —
«Oprannueckas xumus» 1 «OOIIast U HeopraHudeckas XuMus» cHOpMUpPOBaHA B MPOTrpamMme Ha
OCHOBE CHCTEMHOTO TOJXOJa K HM3yYeHHIO0 yuyeOHOro MaTrepuaia U OOYCIOBICHA HCTOPUYECKU
000CHOBAaHHBIM pa3BUTHEM 3HAHUI Ha OMpPENENEHHBIX TEOPEeTUYECKHX YpOBHSAX. Tak, B Kypce
OpraHWYECKOM XMMHM BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIACCHUYECKON TEOPUM CTPOEHUS
OpPTraHUYECKUX COECUHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEICTABICHUN
0 crpoeHuu BemiecTB. CBeleHHS 00 M3y4yaeMbIX B Kypce BEIIeCTBAaX JAOTCS B Pa3BUTHH — OT
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YTIEBOAOPOAOB JI0 CIOXKHBIX OMOJIOTHYECKH aKTHBHBIX COeAMHEHUH. B Kypce opranndeckoil Xumuu
NOJy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE B OCHOBHOW IIKOJIE NE€PBOHAYAIbHBIE MPEACTaBIECHUS O
XUMHYECKON CBA3H, KIACCUPUKALIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT
UX CTPOEHUS, 0 XUMHUUYECKOH peakuuu. I1oJ HOBBIM yriioM 3peHus B npeamere «XuMus» 0a3oBoro
YPOBHSI paccMaTpUBAaeTCs MW3Y4YEHHBI B OCHOBHOM WIKOJE TEOPETUYECKUH MaTepual H
(akTOJIOrMUECKUE CBEJCHMS O BEIIECTBAX M XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O011as 1 HeopraHu4ecKas XUMUS yJallluMCsl IPel0CTaBISIETCsl BO3MOXKHOCTh OCO3HATh 3HAYCHHE
HEPUOJIMYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOIMYECKMX MO3MLUH, IiTy0xke MOHATh
UCTOpPUYECKOE H3MEHEHHE (YHKLUMH 3TOro 3akoHa — OT oOoOmaromieil 10 oOBsACHSIOMEH U
nporuosupyromei. Enunas cucrema 3HaHMM O BaXHEHIIMX BEIIECTBaX, UX COCTAaBE, CTPOCHMH,
CBOWCTBaX M NMPUMEHEHHH, & TAKKe O XMMUYECKHX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
npoTekaHus JomnoyHseTca B Kypcax 10 m 11 kiaccoB 3iieMEHTaMu COJEpXKaHMs, UMEIOIIUMU
KYJIbTYpOJIOTHUECKUI M NPUKIAJAHON XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TMOHHUMAHHUIO
B3aMMOCBSI3M XMMHHU C JPYTUMH HayKaMH, PaCKpBIBAIOT €€ poJib B MO3HABATEILHON M PAKTUYECKON
JeATeIbHOCTH 4€JI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K IIPOIIECCY TBOPYECTBA B 00J1aCTH
TEOPHUH M MPAKTUYECKUX TMPWIOKEHUH XHMHHU, MOMOTAIOT BBIIMYCKHUKY OpPHUEHTHPOBATHCS B
0O0IIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MTPOOJIeMax, CBI3aHHBIX C XUMHEH, KpUTUYECKH OCMBICIIUBATh
UHPOPMALIMIO W TPHUMEHATh €€ JUIS TONOJHEHUS 3HAHWHA, PEIICHHS WHTEIJICKTYAIbHBIX |
IKCIIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a7ad. B 1memoM coxepxkanue y4deOHOro mpeaMeTa
«XuUMUS» JTaHHOTO YPOBHS H3YYCHHS OPHEHTHPOBAaHO Ha (OpMUpOBaHHE Yy ydamuxcs
MHUPOBO33PEHYECKOH OCHOBBI IUIsi MOHUMaHUS (MIOCO(CKUX HJEH, TaKMX KaK: MaTepHajbHOe
€IMHCTBO HEOPTraHMYECKOTO0 W OPraHMYeCKOro MHpa, OOYCIOBICHHOCTh CBOWMCTB BEIIECTB HX
COCTaBOM M CTPOCHHEM, ITO3HABAEMOCTh MPHPOJHBIX SBICHUNA MYTEM SKCIEPUMEHTA U PEIICHUS
OPOTHBOPEUYMM MEX1y HOBBIMU (paKTaMH M TEOPETHMUYECKHMMM IPENNOCHUIKAMHU, OCO3HAHUE POJIU
XMMHUH B DPELIEHWU 3KOJOIMYECKMX HpoOjeM, a Takke HpolieM cOepekeHHs] dHEpPreTHYECKHX
pecypcoB, ChbIpbsl, CO3JaHUS HOBBIX TEXHOJOIMH M MarepuanoB. B miaHe pemeHus 3ajgad
BOCIIUTaHMsI, Pa3BUTHS M COLMAIM3AUUM OOYy4aroUXCs MPUHATHIE MPOrpaMMONM MOAXOIbl K
OTIpEIENIEHHUIO COJIEpKaHUS U TOCTPOEHUS IPEAMETa IPeayCMaTpUBaOT (POPMHUPOBAHUE Y YUALTUXCS
YHHMBEpCAJIbHBIX Y4eOHBIX JAEHCTBUM, MMEIOUMX 0a30BO€ 3HAUYEHUE /Js PA3IUYHBIX BHJOB
JeSITeIbHOCTH: PeleHus IpobieM, IOUCKa, aHalIu3a U 00paboTKu MH(OpMAIH, HEOOXOTUMBIX IS
nproOpeTEHNs OIbITa MPAKTUYECKOH M UCCIEN0BATEIbCKON JEeSATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE
MECTO B [TO3HAHUU XUMUH.

OcobeHHocTH cosepkaHust 00yueHHsI XUMUH B cpesiHeil miKoie 00ycIoBiIeHb! crenu(uKoi
XMMHHA KaK HAyKd W TIOCTaBICHHBIMH 3ajadaMy. OCHOBHBIMH TPOOJIEMAaMH XWUMHH SBISFOTCS
U3yYeHHNE COCTaBa M CTPOSHHUS BEIIECTB, 3aBUCIMOCTH MX CBOMCTB OT CTPOCHUS, OJTYyUYCHUE BEIIECTB
C 3aJaHHBIMM CBOMCTBAaMH, MCCIIEJOBAaHUE 3aKOHOMEPHOCTEH XHMMHMYECKUX PEAKIUHA M IyTeu
yIpaBJICHUS] IMH B TIEJISIX MOJTYYSHHS BEIIECTB, MaTEePUANIOB, SHEprun. [1oaToMy B mporpaMme 1o
XVMHHU HAIIUTA OTPaKEHHE OCHOBHBIE COJIEPKATEIbHBIC JINHUH:

e BelIeCTBO — 3HAHMSA O BEUIECTBE M CTPOCHUM BEIIECTB, UX BAXKHEHIINX (U3NUYECKUX U

XMMHUYECKHX CBOMCTBAX, OMOJIOTMYECKOM JECHCTBUH;

® XMMHYeCKasl peaklusl — 3HaHUS 00 YCJIOBHUSX, B KOTOPBIX MPOSIBISIOTCS XUMHYECKUE
CBOWCTBA BEILIECTB, CIOCOOHBIX YIPABIATh XUMUYECKUMU MPOLIECCaMH;

® [pUMeHEHHMe BelleCTB — 3HAHWUA M ONbBIT MPAKTUYECKOH NEATENbHOCTH C BEIECTBAMH,
KOTOpPBIE Han0O0JIee YacTo YIOTPEOISIOTCS B COBPEMEHHOM JKU3HH, ITMPOKO UCTIONB3YIOTCS B
MIPOMBIIITIEHHOCTH, CEITbCKOM XO3SHCTBE, HAa TPAHCIIOPTE;

® S3bIK XMMHH — CHCTEMa BaXKHEHIINX TOHSATHH XWMHUU W TEPMHUHOB, B KOTOPBIX OHHU
OIMCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKUX BELIECTB, T.€. UX Ha3BaHMA (B TOM UYHUCIIE U



TPUBHAIbHbBIE) XUMHUYECKUE (HOPMYIBl M ypaBHEHHs, MpaBHia MEpeBojaa MH(poOpMaruu ¢
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XMMHUHU U 0OpaTHO.

HOEJHW U3YYEHUSA YYEBHOI'O IPEAMETA «XUMUWUS»

[Ipn u3yueHum yuyeOHOro mnpenMera «XUMHUS», 3ajadyell MEPBOCTENEHHOW 3HAYUMOCTU

ABIIACTCA (bOpMI/IpOBaHI/IC OCHOB HAYKM XHMHH KakK obnactu COBPEMEHHOI'0 C€CTCCTBO3HAHMUA,
HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBEKA U OJHOI'O M3 KOMIIOHCHTOB MHpOBOﬁ KYJIbTYPBI. Pemrenne
3TOM 3aaa4u 1nmpearogaracTt peaiu3daiuio TaKuxX ueneﬁ, KaK:

(GopMHpOBaHUE NPEACTaBIECHUI: O MaTepUaIbHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTSIX M
IIO3HABAEMOCTH SIBJICHUM IPUPOIBI; O MECTE XMMHU B CUCTEME €CTECTBEHHBIX HAayK U €&
Beyllel poiu B 00ecrieueHNH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA: B PEIIEHUH IIPoOIeM
9KOJIOTUYECKOM, 3HEpPreTMYecKod M NHIIEBOW O€30MacHOCTH, B Pa3sBUTHM MEIULMHBI,
CO3JIaHUM HOBBIX MAaTE€pUAIOB, HOBBIX HCTOYHUKOB 3HEPIUH, B 00ECIIEUEHNH PallMOHAILHOTO
IPUPOONOIb30BaHUSA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl 4EJIOBEKa, a
TaKXe IKOJIOTHYeCKH 000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOAHOM cpene;
OCBOCHME CHUCTEMbI 3HAHUI, JIE)KALIMX B OCHOBE XUMHUYECKOM COCTABIAIOLIEH €CTECTBEHHO-
HAayyHOM KapTUHBl Mupa: (yHAAMEHTAJIbHBIX IOHATHH, 3aKOHOB M TEOpUM XUMHUH,
COBPCMCHHBIX HpeI[CTaBJIeHI/If/'I O CTPOCHHHU BCIICCTBA HA PA3HBIX ypOBH?IX: dTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAQJMOJIEKYJIIPHOM, O  TEPMOAMHAMHUYECKUX M  KHHETHUYECKHUX
3aKOHOMEPHOCTAX IPOTEKaHWsl XMMHUYECKMX peakuif, O XHMHYECKOM pPABHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax, 00 OOLIMX HAayYHBIX MPUHLUUIAX XUMHUYECKOTO
IPOM3BOJICTBA;

¢dopmupoBaHue y 00y4YaIOLIMXCSl OCO3HAHHOTO MOHUMaHHs BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHWYECKUX 3HAHUI JJIsA 00BSICHEHHS KITIOYEBBIX HIIGI71 u HpO6JICM COBpeMeHHOf/'I XUMHUHN, OJI1
OOBSICHEHUS! U MPOTHO3UPOBAHMS SIBJICHUM, MMEIOUIUX E€CTECTBEHHO-HAYYHYIO MPHUPOIY;
TpaMOTHOI'O PCIICHUA HpO6JI€M, CBA3aHHBIX C XI/IMI/Ief/'I; IMPOrHO3UpPOBAHUS, aHAJIM3a U OLICHKU
C TMO3MLUI 3KOJIOrMYecKoi Oe30MacHOCTH MOCIEACTBHM OBITOBOM M MPOU3BOJCTBEHHON
JESTEIIBHOCTH 4YEJIOBEKA, CBA3AHHOM C XMMHUYECKMM IPOM3BOICTBOM, HCIOJb30BAHHUEM U
nepepaboTKOI BemlecTB; yriayOleHne NpeACTaBICHUH O HAay4HbIX METOAAX IO3HaHUS,
HEOOXOIUMBIX JJIsl IPUOOPETEHNS] YMEHUIM OPHEHTHUPOBATHCS B MUPE BELIECTB U OOBSICHEHUS
XUMHYECKHUX SIBJICHUH, MMEIOIIUX MECTO B IMPHUPOAE, B NPAKTUYECKOW NEATENBHOCTH U
MOBCEIHEBHOM KM3HU. B 1laHe peanusanuy IE€pBOOYEPEAHBIX BOCIUTATENBHBIX U
pa3BUBAIOIMINX (QYHKIMHA IETOCTHON CUCTEMBI CPEJHETO 0011ero 00pa3oBaHus PH U3yUYEHUH
npeamera «XUMHS» 0COOYH aKTyalbHOCTh NMPUOOPETAIOT Takue LEeNM M 3aJaud, Kak:
BOCIIUTaHHE yOEKIEHHOCTH B TMO3HABAEMOCTH SBJICHHHM MPUPOBI, YBAKEHUS K MPOLECCY
TBOpYECTBA B OOJACTH TEOPETUUYECKUX M TPUKIATHBIX MCCIEJOBaHUN B XHUMUH,
(dopMHpOBaHHE MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HayKH; pa3BUTHE MOTUBALUU K OOYYEHMIO U MO3HAHUIO, CHIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX LIEHHOCTEH;

Pa3BUTHEC IMO3HABATCIIBHBIX HMHTEPECOB, MHTCIIICKTYAJIIBHBIX U TBOPYCCKUX crnocoOHoCTEH
oOyyaromuxcs, (OpMUPOBAHME Y HHUX CO3HATEIbHOTO OTHOUICHHS K CcaMOOOpa30oBaHUIO
U HETIPEphIBHOMY ~ OOpa30BaHMIO KaK YCJIOBHUIO YCIEHIHONH NpodecCHOHANbHON U
OOIIECTBEHHON JIeATEIbHOCTH; OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO H
HOTPEOHOCTH B 3J0POBOM 00pase *KU3HU;

dopmHupoBaHHE YMEHMH M HaBBIKOB pa3yMHOrO0 NPUPOAOINOJIb30BAHUS, pa3BUTHE
HKOJIOTHYECKON KYyJIbTYpbl, MPUOOPETEHHE OMNbITa OOIIECTBEHHO-TIOJIE3HON IKOJIOTHUECKOM
JESATEIBHOCTH.



e (dopmupoBaHue y OOyyaromMXCs YMEHHMsS BHJETh M IOHUMATh LIEHHOCTh OOpa3oBaHMUS,
3HAUUMOCTh XUMHUYECKOIO 3HAHMS JUIsI KaXJIOro YeJIOBEKa HE3aBUCUMO OT €ro
npoeCCUOHATLHON AEATENbHOCTH; YMEHHs pa3nuyarbh (PakTbl M OILEHKH, CpaBHHUBATh
OLICHOYHBIE BBIBOJbI, BUJETb MX CBSI3b C KPUTEPUSIMHM OLICHOK U CBA3b KPUTEPUEB C
OTIPE/ICIEHHOW CHCTEMOM IIEHHOCTEH, (OpMyJIMpOBaTh W OOOCHOBBIBATH COOCTBEHHYIO
IIO3UILINIO;

e (dopMupoBaHHE Yy OOYYarOIIMXCS IEIOCTHOTO IMPEICTABICHUS O MUPE M POJIM XUMHUH B
CO3IaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE MUPA; YMEHHUS O0BACHATH OOBEKThHI
U TIPOLECCHl OKPYKAIOUIEH IEHCTBUTEIBHOCTH — HMPUPOJHOM, COLMAIbHOW, KYJIbTYpPHOH,
TEXHUUYECKOH Cpefibl, UCTIOIb3YS ISl 3TOI0 XUMUYECKUE 3HAHUS;

e mpuoOpereHue OOYYAIOUIMMHUCSA OIBITa PAa3HOOOPA3HOM JESATEIBHOCTH, TIO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBbIX HABBIKOB  (KJIIOUEBBIX KOMIIETEHTHOCTEH), HMEIOIIUX
YHUBEpCAJIbHOE 3HAYEHHUE ISl PA3MYHBIX BHUJIOB JACSITEIBLHOCTU: pELICHUs mpodiiem,
NPUHITUS PELIeHUl, MOoHCcKa, aHanu3a U oO0pabOTKHM HH(OpPMAINH, KOMMYHHUKATHUBHBIX
HABBIKOB, HABBIKOB U3MEPEHUI1, COTPYAHUYECTBA, 0€30aCHOI0 0OpAaIleHHUs C BEIIECTBAMHU B
MOBCEHEBHOMN KHU3HH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS1» B YYHEBHOM IIJIAHE

VY4eOHblii npeamer «Xumus» 0a30BOro ypoBHSI M3Y4YEHMsI BXOAMT B COCTaB IPEIMETHOU
obnactu «EcrectBennble Hayku». B CYHI] HI'Y B kiaccax 4eTbIpeXroMuHOro nNoToka Ha CTyleHH
cpenHero oopa3oBaHus H3ydyeHue XuMuu npeaycmorpero B 10 u 11 kiaccax. B 10 kimacce B o0beme
2 4acoB B HeJIelIo B (hopmare MpakTHUECKHUX 3aHATUI B TeueHue Beero roja (68 u. B rox); B 11 kiacce
B 00beMe 4 4acoB B HeJENIO: 2 yaca JEKUUH, 2 yaca IPaKTUUYECKUX 3aHATUNH B TEUEHUE NEPBOTO
cemectpa (68 4. B rox).

INIJIAHUPYEMBIE PE3YJIbTATBI

B cootBerctBun ¢ ®I'OC COO TpeboBaHUS K pe3yjbTaTaM OCBOEHHUS OOydYarOUIMMHUCH
OporpaMM CpeaHero oOImero oOpa3oBaHUs JAENATCA Ha: JIMYHOCTHBIM, METalpeJMETHBIM U
npeaMeTHeIM. HayuHo-meTonnyeckoil OCHOBOW Ui pa3palOTKM IJIAHUPYEMBIX Ppe3yJIbTaTOB
OCBOCHMS ITPOrpaMM CpeHero o01iero o0pa3oBaHus SIBJISETCS CUCTEMHO-/IETETbHOCTHBIN MOAX0]

JIMYHOCTHBIE PE3YJIBTATbBI
B COOTBEeTCTBHHM C CHCTEMHO-IAESATEILHOCTHBIM IIOAXOJOM B CTPYKTYpPEC JMYHOCTHBIX
PE3YyJIbTAaTOB OCBOCHUA IIPEAMCETA «XUMHUS» Ha YPOBHE CPEAHETO 06IJ_IGFO O6pa30BaHI/I$[ BbIACIICHBI
CJICAYIOIHUEC COCTABIIAIOIIHNEC:
® OCO3HAaHHUC O6y‘IaIOH_II/IMI/ICSI pOCCHfICKOfI Fpa)KI[aHCKOﬁ UIACHTUYHOCTH,
® TOTOBHOCTBH K CaMOPAa3BUTHUIO, CAMOCTOATCIBHOCTH U CaMOOIIPCACICHULO,
® HaJIW4YuE MOTHBAIIMHU K 06y‘-IeHI/IIO;
® TOTOBHOCTb U CIIOCOOHOCTh o6yqa10umx05{ PYKOBOACTBOBATHLCA NPUHATBIMH B 06II_ICCTBG
paBuJIiaM1 U HOpMaMU MMOBCACHU,;
® HaJIN4YUC IIPABOCO3HAHUA, 3KOJIOTHYECKOM KYJBbTYPBbI; CIIOCOOHOCTh CTaBUTH ocim u
CTPOUTDH KU3HCHHBIC IJIaHBI.



JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpenMeTa «XHMHUS» OTPaXaloT CPOPMHUPOBAHHOCTH

OTIBITAa TO3HABATEIBHON W MPAKTUUECKOW NEATEIHHOCTH OOYYaIONIMXCSl B IMPOIIECCE peaTu3aiiu
00pa3zoBaTenbHON AEATEIHPHOCTH, B TOM YHCIIC B YACTH:
1. I'paxaaHCKOro BOCIUTAHUSA:

OCO3HaHMs OOYyYaIOLIMMMCA CBOMX KOHCTHTYLIMOHHBIX IpaB U 00A3aHHOCTEH, yBaXKEeHUs K
3aKOHY U IIPABOIIOPSIKY;

IIPEACTABICHUS O COLMAIbHBIX HOPMAax W IpPaBUJIAaX MEKIMYHOCTHBIX OTHOLICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH NPU CO3JAHUU Y4YEOHBIX NMPOEKTOB,
peleHNH y4eOHbIX U 03HABaTEIbHbIX 33/]ay, BHIIOJHEHUH XUMUUECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHHUs, JIOTUKY U apryMEHThI IPYIHX
IIPY aHAJIU3€ Pa3JINYHbIX BUJIOB yUEOHOMN AESITEIbHOCTH;

HanI/IOTI/I‘IeCKOI‘O BOCIIMTAHUA:

HNCHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTCYCCTBCHHOM XHUMHUU,
YBaXCHUA K MTPOLECCY TBOPUCCTBA B o0ractu TCOPHHU U NIPAKTUYCCKOI'O ITPUIIOKCHUA XUMUU,
OCO3HaHHUd TOT'O, 4YTO [JAaHHBIC HAYKH €CTb PE3YyJIbTaT IJIUTCIIbHBIX Ha6J'IIOI[CHI/II71,
KPOMMOTJIUBLIX 9KCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOSAHHOI'O TPy da y‘IéHBIX H ITPAKTHKOB;
HHTEPECA U NTO3HABATCIIbHBIX MOTHBOB B ITIOJIYYCHHUHU U ITOCIICAYIOIICM aHAJIN3€C PIH(bOpMaI_[I/II/I
0 MCPCAOBBIX JOCTUIKCHUAX COBpeMeHHOfI OTCYCCTBCHHOM XHMUU,

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIMTAHHUA:

HPaBCTBCHHOI'O CO3HAHUA, OSTUUCCKOI'O ITIOBCACHM,

CIIOCOOHOCTH OLCHUBATh CUTyalluu, CBA3aHHBLIC C XUMHWYCCKUMU SBJIICHUAMU, U [IPUHUMATDb
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBECHHBIC HOPMBI U IICHHOCTH,
I'OTOBHOCTH OLCHHUBATH cBOE NOBCACHUC W IIOCTYIIKH CBOHUX TOBapI/IH_[Cﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX W ITPAaBOBBIX HOPM U C y‘IéTOM OCO3HaHUA HOCJIGZ[CTBI/Iﬁ IMOCTYIIKOB;

@®opMUPOBaHUS KYJbTYPbI 310POBbSI:

NOHMMaHMs LEHHOCTeH 370poBOro M Oe3omacHOro oOpas3a KHU3HM; HEOOXOAMMOCTHU
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUUYECKOMY 3/I0POBBIO;
coOJTr0IeHHsI TIPaBIIT 0€30MacCHOTO 00paIeHUs C BEIIECTBAMU

B ObITy, IOBCETHEBHOM KU3HU, B TPYI0BO J€ATEILHOCTH;

NOHUMAaHMs LIEHHOCTHU NPaBUJI HHIAMBH LY aJIbHOI'O U KOJUIEKTUBHOTO 0€30IacHOT0 TIOBEACHHUS
B CUTyallUsIX, YTPOKAIOLIUX 370POBbI0 U JKU3HU JIIOJIEH; OCO3HAHMSI TOCIEACTBUN H
HETIPUSATHS

BPE/IHBIX MPUBBIYEK (YIIOTPEOJIEHUS AJIKOT0JIsl, HAPKOTUKOB, KypeHus);

TpyaoBoro BoCnuTaHus:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEOBATENbCKOM  JeSITEIbHOCTH,
O0OIIECTBEHHO OJIE3HOM, TBOPYECKOH U IPYTUX BUAAX JEATENBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUM NPAKTUYECKUX 3aJa4 COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEeHHIO MTpodeccuii pa3IMiyHoro poJia, B TOM YUCIIEe HA OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HaHUH 10 XUMHH;

YBa)XEHHUS K TPYLy, JHOISAM TPYJla U pe3ysbTaTaM TPyAOBOH I€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIUBUAYAIbHON TpaeKTopuu oOpa3oBaHus, Oymyiei
npodeccun U peanu3ali COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IIecTBa;

JKOJOTrHYEeCKOro BOCIIUTAHUSA:

9KOJIOTHYCCKH uenecoo6pa3H0r0 OTHOIICHHS K IIPHUPOAC KaK



HCTOYHUKY CYLIECTBOBAHHUS XKU3HU Ha 3eMIIE;

MOHUMAaHMS TI00aTBFHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIUSHHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COIUATILHOM CPEIBI;

OCO3HaHHUS HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTH)KEHUN XMMHUU JJIi PELICHUS BOIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOT'O HENPUATHUS JIEUCTBUH, NPUHOCAIIUX BpPEI OKPYKAIOLIEH INPUPOJHOM Cpene,
yMEHUs IIPOTHO3UPOBATh HeOJIaronpusITHbIE DKOJIOTUYECKHE IIOCJIEICTBUS
IpEANPUHUMAEMBIX ACUCTBUN U IIPENOTBpALIATh UX;

HaJu4Mus pPa3BUTOrO HKOJIOTMYECKOTO MBIIUICHMS, 3KOJIOIMYECKOM KyJIbTYpblI, OIbITa
JEATEIBHOCTH JKOJIOTMYECKOM HaNpaBIEHHOCTH, YMEHUs pPYKOBOACTBOBaTbCS HMH B
M03HABATEIbHON, KOMMYHHUKAaTUBHOW W COLIMAILHOM MpaKTUKE, CIOCOOHOCTH U YMEHHS
aKTUBHO MPOTUBOCTOSITH UJCOJIOTUU XeMOpoOuu;

IleHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHHUsI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKHM U
00IIECTBEHHON IPAKTHUKHY;

MOHMMAHUSA CHeIU(PUKUA XUMHH KaK HayKd, OCO3HaHUsA €€ poid B (POPMUPOBAHUU
PalMOHAJILHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUM LIEJIOCTHOIO IpEJICTaBICHUs 00
OKPY’KAIOIIEM MHpPE KAaK O €IMHCTBE IMPHUPOABI M YEJIOBEKA, B IIO3HAHMM IPUPOJHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOJIEM COXpPaHEHUS IPUPOTHOTO PABHOBECHS,
yOEeXKIAEHHOCTH B OCOOOM 3HAUMMOCTH XHUMHUHU JJIi COBPEMEHHOM LMBUIM3aLUU: B €€
T'YMaHHCTUYECKOH HAIIPAaBICHHOCTH U BaKHOW POJIM B CO3JJaHUH HOBOH 0a3bl MaTepUAIbHON
KyJbTYpbl, B PELICHUH IJI00AJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA —
CHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM W OSKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, 00€CTICYeHUH YCIOBUI YCIIEUTHOTO TPYJa U IKOJOTHYECKH KOM(OPTHON KU3HU
Ka)K10TO WIeHa O0IeCcTBa;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTM METOAOB ITO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJMyyaeMble 3HAHUS
JUIsL aHalu3a U OOBSICHEHMs SIBICHUHM OKPYKAIOLIETO MHUPA M MPOUCXOAAIIUX B HEM
M3MEHEHUH; yMEHHs JAenaTh 0OOCHOBAHHBIE 3aKJIOUEHHUS Ha OCHOBE HAYYHBIX (PAaKTOB U
MMEIOIINXCS JaHHBIX C LEJbIO IMOJTYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS AJIs pelIeHusl MpoOsieM B
pEAIbHBIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K ITO3HAHUIO, UCCIIEN0BATENbCKON ACATEIBHOCTH;

FOTOBHOCTH M CHOCOOHOCTM K HENpPEPHIBHOMY OOpa30BaHHI0O U €aMOOOpPa30BAaHUIO, K
AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAaHMM IO XUMHUHU B COOTBETCTBUH C YXWU3HEHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TPy/1a B Pa3IMUHBIX cepax MpoPecCUOHANbHON AeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHHUSI y4eOHOTO MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHEro

o0mrero oO0pa3oBaHUsl BKIIIOYAIOT: 3HAYUMBIE NJIs1 (DOPMHUPOBAHMSI MHPOBO33PEHHS OO0YJAFOIIHXCS
MEXIUCIUTUTMHAPHBIC (MEXIIPEAMETHBIC) OOIECHAYYHbIE TOHATHS, OTPAXKAIOUIUE IEITOCTHOCTh
HAay4YHOU KapTHHBI MUPA U CTICIIM(PUKY METOOB TIO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, YHEPTHUsI, SIBJIEHUE, MPOIECC, CUCTEMa, HAYyYHBIN (DAKT, MPUHIIUII, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, T€OpHUs, HCCIeA0BaHNEe, HAOIIOAeHHE, U3MEPEHHE, SKCIIEPUMEHT U Ip.);
yHUBEpCaJbHbIE Yy4eOHBIE NEeUCTBUS (IMO3HABaTEIbHBIC, KOMMYHUKATHUBHBIE, PETYJSTUBHBIC),
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oOecnieunBaromue (popMupoBaHue (YHKIIMOHAIBHOW TPaMOTHOCTU M COLIMAIBHOM KOMITETCHLIUU
00yJalomMXcs; CHOCOOHOCTh OOYYAIOUIMXCS HCIIOJIB30BaTh OCBOCHHBIE MEXKIMCIUILUTMHAPHEIE,
MHPOBO33pEHYECKHE 3HAHUS Y YHUBEPCATbHBIE yueOHBIC IEHCTBUS B TO3HABATEIBHON M COIMAIEHOMN
HpakTHKe. MeranpeaMeTHble pe3yabTaThl OTPaKAIOT OBJAJICHHE YHUBEPCATBHBIMH Y4E€OHBIMU
NIO3HABAaTEIbHBIMU, KOMMYHHUKAaTHBHBIMU M PETYJISATUBHBIMU JCHCTBUSMH.
OBnajieHre YHUBEPCATIbHBIMU YY€OHBIMU TIO3HABATEIBHBIMH JCHCTBHSIMU:

1.

ba3oBbIMH JIOTrHYeCKHUMH AeHCTBUSIMHU

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTyaJlu3upoBaTh IpoOieMy, paccMaTpuBaTh €
BCECTOPOHHE; ONPENENATh LENU JEATENIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI JEATEIIBHOCTH € IOCTABICHHBIMU LEJISIMU;
WCIIOJB30BaTh IIPM OCBOCHMM 3HAHMM IPUEMBI JIOTMYECKOIO MBIIUICHUS: BBIICIATH
XapaKTepHble NPU3HAKK [OHATUH M YCTAaHABIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIMH BEIIECTB M XUMUYECKUX PEAKIINIA;
YCTAaHABJIMBATh IPUUUHHO-CJICICTBEHHBIE CBA3U MEXKy U3y4acMbIMU SIBJICHUAMU;

CTPOUTH JIOTHUECKUE PACCYXAECHUS (MHyKTUBHBIE, JEyKTUBHbBIE, 10 AHAJIOTUH), BBISBIIATh
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX, ()OPMYIHPOBATH BHIBOJIBI
U 3aKJIIOYEHMUS;

IPUMEHSATh B IPOLECCE MO3HAHHUS HCIIOJIb3YEMblE B XMMHMHM CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeJH, IPe0OPa30BbIBATh MOJEIbHBIE IPEICTaBICHUS

XUMHUYECKHH 3HaK (CUMBOJ) JIEMEHTa, XUMHUYecKas (opMmysia, ypaBHEHHE XUMHUYECKOU
peakuuu

IpU pElIeHUU Y4eOHBIX IIO3HABATENIbHBIX U MPAKTUYECKUX 3ajiay, MPUMEHATh Ha3BaHHBIE
MO/JI€JIbHbIE MPECTABICHNUS AJISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3Y4YaE€MbIX BEIIECTB
Y XMMHYECKUX PEAKIIUI;

BazoBbIMHu Hccile10BaTeIbCKMMH e CTBUSIMU

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TO3HAHMS BEILIECTB M XUMUYECKUX PEaKInii;
dopMynupoBaTh LE€IM M 337auyd  UCCIIEJJOBaHMs, MHCIIOJIb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KaueCTBE WHCTPYMEHTa IO3HAHHUS U
OCHOBBI JUIsI (DOPMHUPOBAHMS THUIIOTE3bl IO MNPOBEPKE NPABMIBHOCTH BBICKA3bIBAEMBIX
CyXICHUN;

BIQJICTh HAaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBENEHUS YUYEHHYECKHX
HKCIIEPUMEHTOB, COBEpIICHCTBOBAaTh yYMEHHs HaOmoJaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, POopMyJIUpOBaTh 00OOIIEHNS M BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3yJbTaTOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN
OTY€T O MpojeTaHHOH padoTe;

npuoOpeTaTh ONBIT YUYEHHUYECKOW HCCIeloBaTeIbCKOW M HPOEKTHOH JesTeIbHOCTH,
IPOSBIISATE CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHS
MPAKTUYECKHX 3aj[a4, IPUMEHEHHUIO Pa3IMUHbIX METOOB ITO3HAHUS;

IIpuémamu padoTsl ¢ HHPOpMaLHEH

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX HHPOPMALMK (HayYHO-TIOMYJIIpHAas JUTepaTypa
XUMHUYECKOTO COJIepKaHMsI, CIPaBOYHbIE MOcoOUs, pecypchl VMHTepHETa), aHaIM3UpOBaTh
MH(GOPMALIMIO Pa3IMYHBIX BUJIOB M (OPM NPEICTABICHUS, KPUTHUECKH OIEHUBATh €€
JIOCTOBEPHOCTh M HETIPOTUBOPEUYNBOCTD;

dbopMyIMpoBaTh 3ampochl U TMPUMEHSATh Pa3IUYHbIE METOABl NpPU TMOHCKE H OTOOpe
uHpopMalnu, HeOOXOIMMOM [T BBITOJIHEHHS YUeOHbBIX 3a/1au ONpPeaeIEHHOTO THIIA;



e npuoOpeTaTh OMBIT HCIOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

® CaMOCTOSTEIHHO BBIOMPATH ONTUMANBbHYIO (GOpMy MpeicTaBieHus HWHPpOpMaHMHU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H T. I1.);

® UCNOJB30BAaTh HAYYHBIM S3BIK B KAa4yecTBE CpEACTBa TpU paboTe ¢ XUMHUYECKOU
uH(pOpMaIMel: MPUMEHSATh MEXKIPEAMETHbIC ((DU3MUeCKHe U MATeMaTUYCCKUE) 3HAKU H
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPHI, HOMEHKJIATYPY;

®  UCIOJH30BATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISIIHOCTH.

Osnadenue yHUBepCantbHbIMU KOMMYHUKAMUBHBIMU OeUCBUAMU.

® 3a7aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOW TeMbl B XOJ€ AMAIOra W/HIu TUCKYCCHH,
BBICKa3bIBaTh HJEH, (HOPMYIMPOBATH CBOM MPEJIOKEHHUS OTHOCHUTEIBHO BBIOJHEHHUS
NPE/IOKEHHOH 3a/1a4H;

® BBHICTYNATh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHON JESTEIBHOCTH, IOJYYCHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH IPH BBITOJHECHHA XUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKONH PabOThI 1O HCCIICAOBAHHIO CBOWCTB M3YyYaeMbIX BEIECTB,
peanu3anuu y4eOHOro MPOeKTa, U (OopMyJIMPOBaTh BHIBOBI MO pe3yJibTaTaM MPOBEIEHHBIX
UCCIICIOBAaHMI ITyTEM COTJIACOBAHMSI MTO3UIIHIA B X0/1€ 00CYXICHUS 1 0OMEHa MHEHHSIMH.

Osnadenue yHUBEPCAIbHbIMU PeSyIMUSHbIMU OCUCMEUSMU:

® CaMOCTOSITENIFHO IUIAHUPOBaTh M OCYIIECTBJIATH CBOK IO3HABATEIBHYIO JIESATCIBHOCTD,
ompeaenss e€ el U 33Jja4i, KOHTPOJIMPOBATh U 110 Mepe HE0OXOIUMOCTH KOPPEKTHPOBATH
npe/iaraeMblii aITOPUTM JICHCTBHIA ITPH BHITIOJHEHUHN YUEOHBIX U UCCIIEIOBATEIBCKUX 3a/1a4,
BBIOMpATh Hanbosiee 3PPEKTUBHBIN CIIOCOO UX PEUICHHUS C YYETOM IOTYYCHUS] HOBBIX 3HAHHUI
0 BEIIECTBAX U XUMUYECKUX PEAKITHSIX;

®  OCYIIECTBJIATH CAMOKOHTPOJIb JCSITEIBHOCTH HA OCHOBE CAaMOAHAaIM3a U CAMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATbBI
[IpenmeTrHble pe3ynbpTaThl ocBoeHusi mnporpammbl COO mno xuMuum Ha 0a30BOM YpOBHE
BKJIIOUAIOT: CHelU(HUUeckue g ydyeOHoro mpeamera «XUMHS») HaydyHble 3HAHUSA, YMEHUS U
CIOCOOBI IEHCTBUI MO0 OCBOEHUIO, UHTEPIPETALIMH U TPeoOpa30BaHUIO 3HAHU, BUIbI 1€ITEIbHOCTU
0 MOJTyYEHHIO HOBOT'O 3HAHUS M IPUMEHEHHUIO 3HaHUH B pa3IMUHBIX YUEOHBIX CUTYaLUAX, A TAKXKE
B PEANIBHBIX )KM3HEHHBIX CUTyalUsX, CBA3aHHBIX C XUMHUEN. B mporpamme npeameTHble pe3yabTaThl
IIPEJICTABIIEHBI 110 TOAAM U3yUYEHUS.

10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsh» OTPaKaroT:

1) copmupoBaHHOCTH MPEACTABICHUN: O MECT€ M 3HAYECHUH OPTaHMYECKONW XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK U €€ pojH B 00eCHeueHHH YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA: B PELICHUU
npo0IeM HKOJOTUYECKOM, PHEPreTHUecKoW M MUIEBOH 0e30MacHOCTH, B Pa3BUTHH MEAULIUHBI,
CO3JaHMM HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHUKOB JHEPTUH, B OOECIECUCHHH pPaIOHATHHOTO
IPUPOIONIOIL30BaHuUs, B (POPMUPOBAHUU MUPOBO33PEHHUS M OOIIEH KyJIbTyphl YeJIOBEKa, a TaKkKe
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

2) BiaJieHuEe CUCTEMON XMMUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAONINE TOHATUS —
XMUMHYECKHUI AJIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI0UKa aroma, s-, P-, d-aToMHbBIC opOUTaIH,
OCHOBHO€ U BO30YKJIEHHOE COCTOSTHUS aTOMa, TMOpUIn3aliis aTOMHBIX OpOUTaliel, HOH, MOJIEKYJIa,
BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUUYECKAs CBSI3b, MOJIb, MOJIIPHAs
Macca, MOJISIpHBIM 00bEM, YIJIepOJIHbIN cKeleT, GyHKIMOHAIbHAas TPYIINa, paguKai, CTPYKTypHbIE
dbopMyIibl (pa3BEPHYTHIE, COKpAILIEHHBIE, CKEJIETHBIE), N30MEPHs CTPYKTYpHAs M MPOCTPAHCTBEHHAs
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(reomeTpuueckasi, ONTUYECKasi), HU30MEpPbI, TOMOJOTUYECKHH psJ, TOMOJIOTH, YIJIEBOAOPOMIbI,
KHCIJIOPOJI- ¥ a30TCOAEPIKALIIE OPraHUYECKHE COEIMHEHNSI, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS, TCOPHH, 3aKOHBI (repuoandeckuii 3akon [I.J11. Menneneena,
TEOpHsl CTpoeHusl opraHudeckux BemiecTB A.M. ByrtinepoBa, 3aKOH COXpaHEHHUsI MAaccChl BEILECTB,
3aKOH COXpaHEHHs] M MPEBpAlllEeHUs SHEPruu MNpU XUMHUYECKHUX DPEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $S3bIK XMUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIeXKallMe B OCHOBE ITOHUMAaHUs
MPUYMHHOCTH U CUCTEMHOCTH XMMHMUYECKHUX SIBJICHUI; IPEACTABICHHUS O MEXaHW3MaX XUMHUYECKUX
peakumii, TEepMOJIMHAMHYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHMS, O B3aUMHOM
BJIUSHUM aTOMOB M TpPyHI aTOMOB B MOJIEKyJaX (MHIyKTUBHBIM U Me30MepHbI 3((eKTsl,
opuentantsl [ u Il pona); daxTonmormyeckue cBeAeHHs O CBOICTBaX, COCTaBe, MOJIYyYEHUH U
0e30MacHOM HCIOIb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W IPAKTHYECKOM
JESTEIbHOCTH YeNIOBeKa, OOLIMX HAay4YHBIX MPHUHIIMIAX XMMHYECKOTO MPOU3BOJCTBA (HA MpUMEpe
MIPOM3BOJICTBA METAHOJIA, TIEpepabOTKU HEDTH);

3) chOpMHUPOBAHHOCTh YMEHUU: BBHISBISATH XapaKTEPHBIC MPU3HAKK MOHSATUH, YCTAaHABIMBATH HUX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MMOHSATHS NPU OMHCAHUM COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COECUHEHUM;

4) chopMHUpPOBAHHOCTh YMEHHUH: HCIIOJIB30BAaTh XHUMHYECKYI0 CHMBOJUKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX ) POPMYJT OpraHMIECKHX
BEII[ECTB; COCTABJIATh YPABHEHUSI XUMUUECKHUX PEAKIIUI U PaCKPhIBATh UX CYITHOCTh: OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN IMOCPEICTBOM COCTABJICHHUS DJIGKTPOHHOTIO OajlaHCa dTUX PEaKIUi;
peakiuii MIOHHOTO OOMEHa MYTEM COCTABJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUIA;
M3TOTaBIUBATh MOJIEIHM MOJIEKYJ OPraHMYECKUX BEIIECTB I WUTIOCTPAIMU UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

5) copMUPOBaHHOCTh YMEHH: YCTaHABIMBATH IPUHAUICKHOCTh HU3YUYEHHBIX OPraHUYECKUX
BEIIECTB M0 UX COCTAaBYy M CTPOCHHIO K OMpENeNIEHHOMY Kiaccy/Tpymie COeIUHEHUH, AaBaTh UM
Ha3BaHus 1o cuctematnueckoit Homenknarype (IUPAC) u npuBoauTh TpUBUAIBHBIC HA3BAHUS JIJIS
OTIICIbHBIX TPEICTaBUTENICH OPraHUYEeCKHX BEIIEeCTB (STHIJICH, alleTWJICH, TOJYOJl, IJIMLEPHH,
STHJICHTIIMKOJb, (DeHo, dhopManbAeru, aleTalblIernu]], alleTOH, MypaBbUHAas KHUCIOTa, YKCYCHas
KHCIIOTA, CTEapUHOBAs, OJEWMHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, T[JIUIUH, alaHWH, MaJlbTO3a,
bpyKTO32a, aHUIIMH, TUBUHUI, U30IIPEH, XJIOPOIMPEH, CTHPOII U JIP.);

6) chopMHpPOBAaHHOCTH YMEHUS OMPEIENATh BUJ XUMUYECKON CBS3H B OPTaHMYECKUX COSIUHEHUSIX
(xoBasleHTHas ¥ MOHHAS CBSI3b, G- U T-CBsI3b, BOJIOPO/IHAS CBA3b);

7) chOpMUPOBAHHOCTh YMEHUSI IPUMEHATDH MOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKHX BEIIECTB
A.M. byTtnepoBa jyist 00BbsICHEHUs 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHS;

8) chopMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh COCTaB, CTpPOEHUE, (QU3MUYECKHUE U XMUMHYECKUE
CBOMCTBAa THUIHMYHBIX TNPEJICTABUTENICH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB,
[IMKJIOAJKAHOB, aJKEHOB, aJKaJINCHOB, AaJIKMHOB, apOMAaTHYECKHX YTIJIEBOJOPOIOB, CIUPTOB,
albJACTUNIOB, KETOHOB, KapOOHOBBIX KHCIIOT, TMPOCTBIX M  CIOXHBIX 3(QHUPOB, KHUPOB,
HUTPOCOCTUHEHUH U aMHUHOB, aMHUHOKHCIJIOT, O€JIKOB, YIJIEBOJOB (MOHO-, M- M TOJHCaXapuIoB);
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WLTIOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXKY HUMH YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHIX
PEaKIHii C UCIIOTb30BAHUEM CTPYKTYPHBIX (OPMYIT;

9) chopMHPOBaHHOCTH YMEHHS TOATBEPKIATh HA KOHKPETHBIX MPHUMEpaxX XapakTep 3aBUCHMOCTH
PEaKIIMOHHOHN CITOCOOHOCTH OPraHMYECKUX COSJAMHEHHH OT KPaTHOCTH M THIIA KOBAJCHTHOW CBSI3U
(0- 1 T-CBS3M), B3AUMHOT'O BIIMSTHUSI ATOMOB ¥ TPYIIIT aTOMOB B MOJIEKYJIaX;

10) chopMuUpOBaHHOCTh YMEHHsSI XapaKTEPH30BaTh UCTOYHUKU YTIIEBOAOPOIHOTO CHIpbs (HE(TH,
NPUPOJHBIN Ta3, yroyib), CocoObl ero mepepadoTKH M MPAKTHYECKOE MPUMEHEHUE IMPOIYKTOB
nepepadoTKy;

11) copmMupoBaHHOCTH BiIaICHHSI CHCTEMOMN 3HAHUH O €CTECTBCHHO-HAYYHBIX METO/IaX TIO3HAHUS —
HaOJIFOICHUY, U3MEPEHUH, MOJICITUPOBAHHUH, SKCIIEPUMEHTE (pEalbHOM M MBICICHHOM) M YMEHUS
OPUMEHSATh 3TH 3HaHUS; CQHOPMHUPOBAHHOCTh YMEHHS IPUMEHSAThH OCHOBHBIC OIEpAIUU

MBICJIUTEIILHON JCATEIBPHOCTH — aHaJu3 W CHHTE3, CpaBHEHHE, 000O0IIeHHEe, CHCTeMaTH3alINIo,
BBISIBJICHUC HpI/ILII/IHHO-CJIe[[CTBeHHHX CBH3CI71 — JId I/13y‘-IeHI/I5I CBOfICTB BCIICCTB U XUMHUYCCKUX
peaKkuuii;

12) chopMHpPOBaHHOCTh YMEHHUH: BBISBIATH B3aUMOCBSI3b XWMHUYECKHUX 3HAHUH C MOHATUSMH U
IIPEJICTAaBICHUSIMH JPYTUX €CTECTBEHHO-HAYYHbIX IPEIMETOB Ui 00jee 0CO3HAaHHOIO OHUMAaHUs
CYLIHOCTH MaTEpUaIbHOIO €IUHCTBA MHpPA; MCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS IO OPraHUYECKON
XUMUH 17151 OOBSICHEHUSI U IPOrHO3UPOBAHMSI SIBJICHUHM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO [IPUPOY;
13) chopMuUpOBaHHOCTh YMEHUHN: POBOJUTH PACUYETHI 0 XUMHUYECKUM (POPMYJIaM U YPaBHEHUSIM
XUMHUYECKHUX peakLUUil ¢ UCIOIb30BaHUEM (DU3MUECKUX BEJIUYMH (Macca, 00bEM ra3oB, KOJUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI IO HAXOXKICHUIO
XUMHYECKOH (OPMYJIBl BEIIECTBA MO H3BECTHBIM MAacCOBBIM JIOJISIM XHMHUYECKHX 3JIEMEHTOB,
IPOJYKTaM CropaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

14) chopMupOBaHHOCTH YMEHHIl: MPOTHO3MPOBATH, AHAIM3UPOBATh M OLEHUBATH C MO3MLUHN
9KOJIOTUYECKO 0€30MacHOCTH MOCIEACTBUS  OBITOBOW UM MPOM3BOJACTBEHHOM JE€SITE€IbHOCTU
4eJI0BEKa, CBA3aHHON ¢ epepabOTKOM BEIeCTB; UCIOIb30BaTh NOJYUYEHHbIE 3HAHUS U1 IPUHATUS
IPaMOTHBIX pEIIEHUH TPOOJIeM B CUTYaALUsIX, CBSI3aHHBIX C XUMHEH;

15) chopMUPOBAaHHOCTh YMEHHH: CaMOCTOSTENIBHO IJIAHUPOBAaTh M IPOBOJAUTH XWMHUYECKUH
HKCHEPUMEHT (MOJyuyeHHE M M3y4YeHHE CBOWCTB OPraHMYECKHX BEIECTB, KAUECTBEHHbIE PEaKLIUU
YTJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB M KHCIOPOICOAEPIKAIUX OPraHMYECKHUX BEILECTB, PEIICHUE
HKCIEPUMEHTAIBHBIX 33j]ad M0 PACMO3HABAHUIO OPraHUYECKHX BEIECTB) C COOJIIOJIEHUEM MPABUI
6e30macHOro oopaleHus ¢ BelecTBaMU M Ja0opaTopHbIM 000py10BaHuEM, (HOPMYIUPOBATH 1I€NTh
UCCIIEIOBaHMs, MPECTABIATh B PA3IUYHON (opMe pe3ylbTaThl HIKCIEPUMEHTA, aHAM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

16) chopMupoBaHHOCTh YMEHHI: COOJIIOIATH MPABHIIA SKOJIOTHUYECKH 1E€JI€CO00Pa3HOTO MOBEICHUS
B OBITY M TPY/JIOBOH JIEATEITLHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBbS, OKPYKAIOIIEH TPUPOTHOM
CpeJbl U IOCTHKEHUS €€ yCTOMYHUBOIO pa3BUTHS; OCO3HABATh ONACHOCTh TOKCUYECKOTO JEHCTBUS HaA
JKUBbIE OpPTraHU3Mbl ONPEENIEHHBIX OpPraHMYEeCKHX BEILIECTB, MOHMMas cMbici nokaszarens [1JIK;
AHAIM3UPOBATH 11€J1IECO00Pa3HOCTh MPUMEHEHUS OpraHMYEeCKUX BEUIECTB B IPOMBIIUIEHHOCTH U B
OBITY C TOYKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

17) chopMHUPOBAaHHOCTh YMEHHUMW: OCYIIECTBIATH IE€JICHANIPABICHHBIM IMOWCK XWMHYECKOU
nH(pOpMalMU B pa3IMYHbIX HCTOYHUKAX (Hay4Has U yueOHo-Hay4Has nutepatypa, CMU, UnTepuer
U J1p.), KPUTHYECKH aHaJIM3UPOBATh XUMHUYECKYI0 HHpOpMaIHio, nepepadareiBaTh €€ U
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UCIIOJIb30BaTh B COOTBETCTBUU C IMOCTABIICHHON Y4eOHOM 3a/1a4eii.

11 KJIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeopraHMuecKasi XUMHsD) OTPaXKaroT:

1) copMupOBaHHOCTH MPEACTABICHUNA: O MaTepHaIbHOM EJUHCTBE MHpA, 3aKOHOMEPHOCTAX M
IIO3HABAEMOCTH SIBJICHUM ITPUPOABI; O MECTE U 3HAYCHUM XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€
pOJIM B 00€CIIEYeHUH YCTONUNBOTO Pa3BUTHUS, B PELLICHUH MPOOIIEM IKOJIOTUUECKOM, SJHEpreTUYeCKON
U TMIEBOH O€30IaCHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEpHUaloOB, HOBBIX
UCTOYHUKOB SHEPIUH, B 00ECHEUEHUM paIMOHAIBHOIO MPHUPOJIONONIBL30BaHMs, B (POPMUPOBAHUU
MHUPOBO33PEHUS U O0IEH KyJIbTYphl YEJIOBEKA, a TAKXKE 3KOJIOIMUECKH OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM CPENE;

2) chopMHPOBAaHHOCTh BIAJEHUS CUCTEMOM XMMHUYECKMX 3HAHUH, KOTOpas BKIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS - XUMUYECKUN 3JIEMEHT, aTOM, SIpO aTOMA, U30TOIIbI, JJIEKTPOHHAs
o0oyiouka aroma, s-, P-, d-aToMHBIE OpOMTAlIM, OCHOBHOE M BO30YKIAEHHOE COCTOSHUS aToMa,
ruOpuIu3anysi aTOMHBIX OpOHUTale, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKHCIJIEHUS, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METaJNIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasl pEIIETKa, XMMHUYECKass peaKkuus, pPacTBOp, IJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKA TUCCOLMALNA, CTEIIEHb TUCCOLMALUKU, BOJOPOIHBIN OKA3aTelb, OKUCIUTEIND,
BOCCTAaHOBHUTEIb, TEIUIOBOH 3(P(PEKT XWMHUYECKOH peakmuu, CKOPOCTh XHMHYECKOH peakIuu,
XMMHYECKOE DPABHOBECHUE; TEOPUHM U 3aKOHBI (TE€OpUs BJIEKTPOJIMTUYECKON IHUCCOLMALNU,
nepuoanueckuil 3akoH [[.1. MenzeneeBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHUs U
IIPEBpALICHMS] YPHEPTUH IPU XUMUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
JEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKH A3bIK XUMHH, MUPOBO33PEHUYECKHIE 3HAHNUS,
JIeKalUe B OCHOBE IOHUMaHUS IPUYMHHOCTH M CUCTEMHOCTU XMMHUYECKUX SIBJICHUI; COBPEMEHHBIE
IIPEJICTABICHHUs] O CTPOEHUU BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaJAMOJIEKYJISIPHOM
YPOBHSX; IPEACTABICHUS O MEXaHW3MaxX XHMMUYECKHX peakuuid, TEPMOAVMHAMMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IPOTEKaHUS, O XMMHUYECKOM paBHOBECUH, DPACTBOPAX U
JUCIIEPCHBIX CUCTeMax; (DaKTOJIOTUYECKHE CBEIEHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U
0€30I1aCHOM HCHOJIb30BAHUU BAXXHEHWIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH
JeSITeIbHOCTH YeJIOBeKa, OOIIMX HAayYHBIX MPUHLIUIAX XUMUYECKOTO IPOU3BOICTBA;

3) copMHUPOBAaHHOCTh YMEHMI: BBISABIIATH XapaKTepHbIC NMPU3HAKU MOHATUH, YCTaHABIUBAaTh UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPH OMMCAHUN HEOPTraHUYECKHUX BELECTB
Y UX IIPEBPALICHUI;

4) chopMHUPOBAHHOCTh YMEHHS UCIIOJIB30BaTh XUMHUECKYIO0 CUMBOJIMKY JUIsl COCTaBIIEHUSI (GOpMYIT
BEIIECTB M YpaBHEHUI XHMMHYECKUX peakuuid; cuctemarnueckyto HomeHknarypy (IUPAC) u
TPUBUAJIbHbIE Ha3BaHUS OTAENIbHBIX BELIECTB;

5) chopMHpOBaHHOCTH YMEHHUS ONPENENATh BAJIEHTHOCTb M CTENEHb OKHCIEHUS XUMHUYECKHX
AIIEMEHTOB B COEIUHEHUSX; BUJ XUMHUYECKOW CBA3M (KOBaJIEHTHAs, MOHHAs, MeTaJUIMuecKas,
BOJIOPOJIHAS ); THUIT KPUCTAJUIMUECKOHN pelIETKH KOHKPETHOTO BEILIECTBA;

6) copMHUPOBAaHHOCTb YMEHUS OOBSACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJa XUMHUYECKOU
CBS3M M THIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIH W JOHOPHO-aKUENTOPHBIA MEXaHU3MBI
00pa3zoBaHus KOBAJICHTHOM CBSI3H;

7) chopMHUPOBAHHOCTh YMEHUM: KJIaCCU(PHUIIMPOBATh: HEOPTAHMYECKUE BEIIECTBA MO WX COCTaBY;
XUMHUYECKHE PEeaKIMHM MO0 Pa3IuYHbIM IMpPU3HAKaM (YUCIYy U COCTaBy pPEAarupyrolIuX BEIIECTB,
TEIIOBOMY 3G (EeKTy peakluu, HW3MEHEHHMIO CTeleHEell OKUCIIEHUS 3JIEMEHTOB, OOpaTHMMOCTH,
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YYacCTHIO KaTajau3aropa M T.I.); CaMOCTOSITENbHO BBIOMPAaTh OCHOBAaHUS M KPUTEPUH JUIS
KJIaCCU(UKALMU U3yYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

8) chopMHPOBAHHOCTh YMEHUSI PAaCKPBIBaTh CMBICI Mepuoandeckoro 3akoHa JI. . MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

9) cdopMupOBaHHOCTh YMEHHI: XapaKTepuU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMUYECKUX JJIEMEHTOB INEpBOro—  4eTBEPTOro mnepuofoB llepuoamueckoit  cucreMbl
. W. MenneneeBa, HCHONAB3Yys IOHATUS «3HEPrEeTUUYECKUE YPOBHU», «IHEPreTUUYECKHE
HOJAYPOBHM», «S-, P-, O-aTOMHbBIC OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPrETHUYCCKUE
COCTOSTHUSI aTOMa»; OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX DJIEMEHTOB U MX
coequHeHU 1o nepuodam u rpynnam Ilepuoanueckoit cucremsl .M. MenpaeneeBa, BaJeHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX DJIEKTPOHHBIX 000JI0UEK;

10) chopmupoBaHHOCT, YMEHHUMN: XapaKTepH30BaTh (OMHMCHIBATH) OOIME XUMHUYECKHE CBOMCTBA
BELIECTB PAa3IMUHBIX KJIACCOB; MOATBEPKAATh CYLIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXIY
HEOPraHMYECKMMH BELIECTBAMHU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOIUX XUMHUECKUX PEAKIIMIA;
11) cdopMHpPOBaHHOCTH YMEHHS pPACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAaHOBHUTEIBHBIX
pPEaKIyii MOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OanaHca 3TUX PEaKIHii; peakuuid MOHHOTO
oOMeHa yTEM COCTaBJICHUS UX IOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU; peakluii THIpOIn3a;
peakiuii KoMIIeKkcooOpa3oBaHus (Ha MpuMepe THAPOKCOKOMITIIEKCOB IIMHKA U AJTIOMUHUA);

12) chopMHUpOBaHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU IPOTEKAHUS XUMUYECKUX PEaKLUN C
y4ETOM UX PHEPIeTUUYECKUX XapPaKTEPUCTUK, XapaKTep U3MEHEHUS CKOPOCTU XUMHUUECKON peakluu
B 3aBHCHMOCTH OT pa3iU4YHbIX (PaKTOPOB, a TAK)KE XapaKTep CMEIICHHUsS XUMHUYECKOIO paBHOBECHUS
MO/ BIMSIHUEM BHEITHUX Bo3zaeicTBuid (mpuniun Jle [llarense);

13) chopMHpPOBaHHOCTH YMEHHsS XapaKTEPHU30BaTh XMUMHUYECKHE PEaKIUH, JIe)KAIIHMEe B OCHOBE
MIPOMBIIIJICHHOTO MOJy4YeHHUsI CEPHOM KUCIOThI, aMMHUaKa, OOIINE Hay4HbIe PUHITUIBI XUMHUECKUX
MIPOU3BO/JICTB; LIEIECO0OPA3ZHOCTh MPUMEHEHHSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOYKH 3pEHUSI COOTHOLICHUS PUCK-TI0JIb3a;

14) chopmupoBaHHOCTH BiA/IEHUS CHUCTEMOHN 3HAHUI O METOAAaX HAYYHOTO IO3HAHMS SBIICHUMN
HOpUPOBI - HAOMIOJCHNE, U3MEPEHUE, MOJECTUPOBAHNE, YIKCIIEPUMEHT (peaabHbI U MBICIEHHBIH),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX; YMEHHUS IPUMEHATH ITH 3HAHUS IIPU IKCIIEPUMEHTAIbHOM
UCCIICIOBAaHUM BEILECTB U JUIsI OOBSICHEHUS XUMHUYECKUX SIBICHUH, UMEIOIUX MECTO B NPHUPOJIE,
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

15) chopMUPOBaHHOCTb YMEHHUS BBISBIATH B3aUMOCBS3b XMMHYECKMX 3HAHMH C TOHATHAMHU U
NpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB i 00Jiee OCO3HAHHOTO OHUMAaHHUs
MaTepUaIbHOTO €JUHCTBA MUPA;

16) copmMrpoBaHHOCTH YMEHUSI IPOBOIUTH PACUETHI: C HCIIOJIL30BAHUEM MOHITUN «MaccoBasi A0
BEIIECTBA B pPAcTBOpPE» M «MOJIIpHAs KOHIIEHTpalMs»; Macchl BelecTBa WM 00bEMa rasza Io
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU OOBEMY OJHOrO M3 Y4YacTBYIOIIMX B pEaKIUU
BEIIECTB; TEMJIOBOro 3¢ (dexra peakunu; 3HaYeHUSI BOJOPOAHOIO MOKA3aTeNsl paCTBOPOB KUCIOT U
1IeJI0uel ¢ U3BECTHOW CTENEHBIO IUCCOLMAINN; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOTYyKTa
pEeaKIru, €CIIU OJTHO U3 UCXOIHBIX BEIIECTB JTAaHO B BUJIE PACTBOPA C ONPEACIEHHON MAaCCOBOM J0JIEH
pPacTBOPEHHOIO BEIIECTBA WM JJAaHO B M30BITKE (MMEET MPUMECH ); AOJIH BBIXOJIa MPOIyKTa pEeaKLInu;
00BEMHBIX OTHOILIEHUH Tra30B;

17) cpopMUPOBAaHHOCTb YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U TPOBOJIUTH XUMHUYECKUUN
HKCIIEPUMEHT (IIPOBEJIEHUE PEaKIM MOHHOTO OOMEHa; MOATBEP)K/IECHHWE KauyeCTBEHHOIO COCTaBa
HEOPraHMUYECKUX BEILECTB; ONPEICIICHNE CPEIbl PaCTBOPOB BEIIECTB C MOMOIIBIO WHIUKATOPOB;
U3yYeHHe BIMSHUSA pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XHMHMYECKOW peakIuH; pelieHne
HKCIEPUMEHTANbHBIX 3a7au 1o TemMam «Mertamnel» U «Hemeramnsl») ¢ coOnrofeHUeM NpaBHIl
6e301macHOro oopaleHus ¢ BelecTBaMy M JabopaTopHbIM 000pyI0BaHuEM, (HOPMYIHPOBATH 1IENb
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WCCJICIOBAHMSI, TIPEJCTABIATh B Pa3NUYHON (popMe pe3ynbTaThl SKCIIEPUMEHTA, aHAU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

18) cdhopMHpPOBaHHOCT, yMEHUU: COOJIONATh TpaBUJia TOJB30BAHUS XHUMHYECKOW MOCYyAOW W
1ab0opaToOpHBIM 000pYI0BaHUEM, OOpAICHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO
BBIMIOJTHEHHIO JTAOOPATOPHBIX XMMHYECKHUX OIBITOB; IKOJIOTMYECKHU 11eJIeCO00pa3HOro MOBEICHUS B
OBITY U TPYJOBOH JIEATEIBHOCTH B LIETSX COXPAHEHUS CBOETO 370POBbs, OKpY>KaoIIel MPUPOIHON
CpEeIbl U TOCTHKEHUS €€ yCTONYMBOIO Pa3BUTHS; OCO3HABATh OMACHOCTh TOKCUYECKOTO JCHCTBUS Ha
YKUBbIE OpraHU3MbI OMPE/IeIEHHBIX HEOPraHMUECKUX BEIIeCTB, TOHUMas cMbich nokazatesns [TJK;
19) cdhopMHPOBAaHHOCT, YMEHHUMW: OCYIIECTBIATH II€JCHANPABICHHBIM IMOMCK XWMHUYECKOU
nH(pOpMallMU B pa3IMYHbIX HCTOYHUKAX (Hay4Has U yuyeOHO-Hay4Has auTtepatypa, CMU, UnTepuer
U Jp.), KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HHpOpMaIHio, nepepadareiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBHUH C ITOCTABIEHHOM yueOHOM 3a/1a4eii.

Hannas mporpamma oOydenusi xumuu B 10-11 xmacce CYHI HI'Y opuentupoBana Ha
00y4eHHUe yUJaluxcsi 4eThIPEXTroIMYHOTO TOTOKA.

Y4eOHast mporpaMma pa3oura Ha CIeAyIONUe OCHOBOIIOIATAIONINE Pa3/IeITbl:
- «Opranuueckasi XUMHs», pa3jies, MOCBSIIICHHBIM U3yUYE€HUIO CBOMCTB OPraHUYECKUX BEIIECTB.
- «OO6mast xuMus», paszaes, OOBSCHAIONIMK OCHOBOMOJATAIONIUE ACIEeKThl MPOTEKAHUS U
HaIpaBJICHUs XUMHUYECKUX PEaKIMid, B3aUMOCBS3M PEAKIIMOHHOW CIOCOOHOCTH BEIIECTB M MX
CTPOCHHUS;
- «Heopranunueckast Xumusi», pa3jiei, MOCBSIICHHBIA N3YUYEHUIO CBOMCTB HEOPTAHMYECKUX BEIIECTB.

[Tporpamma o6yuenus mo xumun B 10-11 kitacce peanmzyercs yepe3 ypouHYyrO U BHEYPOUHYIO
JESATEIIBHOCTD U MIPEAIIOIAracT UX COYETAHHUE.

B conepxanuu BHeypouHou jedrenbHocTd 1o XVMMWHW npeanosararores ciaeayromue
BO3MOJKHBIE €€ BUJIBI:

1. Cneuxypcsl kKadenpsl XUMUH (0OLIEHHTEIUIEKTYalIbHOE HallpaBJIEHUE Pa3BUTHS)

- Yray06sieHHBIH KypC HEOPraHU4YeCKOH XUMHUU

- Yray06iieHHBIN Kypc OpraHu4ecKoi XUMHUH

- Pemenre onumnuagHeIxX 3a1a4 10 XUMHAU

- [IpakTueckuii cneukypc «Heopranuueckuil cuHTe3»

- [IpakTnueckuii cnienkypc «OpraHu4ecKuii CHHTE3»

- IpyTUe KYPChl, YTBEPKJICHHBIE K peaTu3allii B OUYEPEAHOM YUeOHOM oty

2. Yyactue B 3KCKypCHUAX B HAay4YHO-UCCIIEOBATEIbCKUE HWHCTUTYTHI, BBICUINE y4eOHBIE
3aBEJICHUS, MY3€H, BBICTABOYHBIE LIEHTPBI, IUIAHETAPUI, IPYTHE OPTraHU3ALMH U IIOCEIEHNE HAyYHO-
NOMYJISIPHBIX ~ JIEKUMH  BEAYIIUX  YYEHBIX M CIEUHMATUCTOB  (OOLIEHMHTEIIEKTYaJbHOE,
OOLIEKYJIbTYPHOE U COIIMAIbHOE HAIIPaBJICHUS Pa3BUTHUSA)

3. VYuyactue oOydyarommxcsi B Hay4YHO-HCCIIEAOBATEIbCKON JAESITEIbHOCTH, MOJATOTOBKA
JIOKJIAJIOB O PE3yJIbTaTaxX UCCIEA0BAHNUS ISl IPECTABICHUS Ha IIKOJIBHOW ceKIMnU Mex1yHapOoIHOM
HAay4YHOU CTyJIeHYeCKOW KoH(pepeHnn (OOMEHHTEIUIEKTyaIbHOE M COIMAIbHOE HAIMpPaBICHUS
pa3BUTHSA)

4. YyacTtue oOyvaromuxcs B mpeaMeTHbix ommnuaaax (OTkperras omumnuaga CYHI HIY,
Bcepoccuiickas onmumnuana mKOJIbHUKOB MO XUMHUHU, BececuOupcekas onuMmmnuaza MKOJILHUKOB IO
xumuu, OTkpbITas onuMmnuaga no Heopranumueckod xumun HWHX CO PAH wu np.)
(oO1IenHTeIIEKTYalbHOE HAIIPABICHNUE PA3BUTHUA).

5. YyacTue 00y4aronuxcsi B KOMaH/IHO-THYHBIX COPEBHOBAHUSAX, HaripumMep, TypHupe FOHBIX
XUMHKOB (OOIIENHTEIUIEKTyalIbHOE, OOIIEKYIbTYPHOE U COLMAIBHOE HATIPABJICHUS Pa3BUTHUA)
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6. UreHue KHHUI, TPOCMOTP AOKYMEHTAJIbHBIX, HAYYHO-TIOMYJISIPHBIX, XYJI0KECTBEHHBIX,
Hay4YHO-()aHTACTUUECKNX, (UIBMOB C IICJIBI0 3HAKOMCTBA C TEOPHEH, MPAKTUKOM W HICIMH
MPUMEHEHHUS TMPEIMETHBIX 3HAHUW M OOCYXIEHHE COJCpKaHHWS KHUT U (PUIBMOB (IyXOBHO-
HPaBCTBEHHOE, OOIIENHTEIUICKTyJIbHOE U OOIIEKYIbTYPHOE HAIIPaBICHUS PA3BUTHS).

7. nble BUibl BHEYPOUHO AesitenbHOCTH 0 XMMUU.

COJAEP)KAHME YYEBHOI'O ITIPEJIMETA
10 KJIACC
Coneprxkanue onpeAeseTcs HeJIIMU Y4eOHOU TUCITUTIITUHEI.

1. IlpexmeT oprannveckoii XMuMHH. AHAJIU3 OPraHMYECKHUX coeJUHeHU — 4 yaca.

[IpyunHBl BBIJEIEHUS OPraHUYECKOM XUMHUM B CaMOCTOSTENbHYHO HayKy. W3 wucropum
TEOPETHYECKUX BO33pEHUI B oprannyeckor xumuu. Teopust bepuennyca, reopus tunos Jlopana u
Kepapa. Henocratku stux teopuil. Teopust xumuueckoro crpoenust bytnepoa A.M. M3zomepus.
3nauenue teopun A.M. BytiiepoBa. Pa3Butue 3Tux Teopuil. AHaIM3 OPraHMYECKUX COEIUHEHUM.
Omnpenenenue SMIUPUIECKON (POpPMyIIbl OpPraHUUYECKHUX BEIIECTB METOIOM coxkeHus. OnpeseneHue
MOJIEKYJISIpHOI (hOpMyJIbI BElIecTBa Ha OCHOBaHUM 3akoHa ABoraapo. CTpykTypHbIE (OPMYIIBL.
[TprunHBl MHOTOOOpa3usl COEAMHEHHUH yriepoaa.

2. 'omoJiornyueckuii psia npeaeibHbIX YIJeBOJ0POI0B (aaKkaHOB). — 4 uaca.

[TonsitTue o romosorax. M3omepuss u HoMeHKnartypa (TpuBHaibHas, pauuoHanbHas u [UPAK).
Crpoenne ankanoB. Kondopmarmu (koHpopmepsr). V3zMeHeHHe (U3NYECKUX CBOWCTB AIKAHOB B
TFOMOJIOTHYECKOM psifly. XMMHUYECKHE CBOMCTBa B CBET€ TEOPUM BAJIEHTHBIX CBsA3el. I'opeHue.
Kpekunr (m1uposnu3), peakiyuy 3aMelieHns BOA0poaa (XJIopupoBaHue, OpOMUPOBaHUE, HUTPOBAHHUE,
cyiabpupoBaHuE). YCJIOBUS MPOTEKaHMsI 3TUX peakiuil. MexaHu3M peakuuid paauKaibHOTO
3amerienus. [loHaTue o paaukanse ¥ TOMOJIMTUYECKOM pa3phiBe cBs3eil. JlabopaTopHble criocoObl
NoJy4YeHus ajkaHoB (cuHTe3 Biopua, cunres Komanbe, nekapbokcunupoBaHue cosneil KapOOHOBBIX
kucnot). Haxoxaenue ankanos B npupoje. [Ipumenenune ankanos. L{ukinoankassl.

3. I'oMosornyeckuii psia rajoreH3amMenieHHbIX YIJIEBOAOPOIA0B. — 2 uaca.

Anxunranorenuabl. Homenknarypa. M3omepus. ®dusnueckue cBoiicTBa. XUMHUECKHE CBOMCTBA.
Peakuuu nykneodunpHoro 3amenieHusi. Cnoco6s! nonmyuenus Ilpumenenue.

4. I'omMoJIorHYecKHUii psiJl 3ITHJIECHOBBIX YIVIeBOI0POI0B (AJKeHOB). — 4 uaca.

Homenknarypa ankenoB (panuonansHas u [UPAC). M3omepus ankeHOB (YIJIEpOJHOTO CKeNeTa,
MOJIOKEHUS IBOMHOM CBSI3U U T€OMETpUYECKasi). Y CIIOBUSI CYIIECTBOBAHUS YuUC- U MPAHC-U30MEPOB.
Pu3nyeckue CBOWCTBA aJKEHOB. XHMMHUYECKUE CBOMCTBA AJKEHOB HAa OCHOBAHUM UX CTPOCHUS.
Peakuuu npucoenuHenus (B3aMMOJEHUCTBHE C BOAOPOJOM, TrajoreéHaMu, Talor€HOBOJOpPOAaMH,
cepHOl kucioTtod U Bojoi). Teopermdyeckoe 0OOCHOBaHHME TIpaBHiIa MapKOBHUKOBA.
Nuaykuuonusnii ¢ dext 3amectureneit. Peakiuu okucneHus (B3auMoIeHCTBHE C TIEPMaHTaHATOM
KaJiusl B Pa3JIMYHBIX yCIOBUSIX, O30HOIU3 allkeHOB). Peaknnu momumepu3sanuu. O0mue cBeIeHus o
CTPYKTYypE€ M  CBOMCTBaxX mnoaumepoB. [lonmmdTwineH, NOTUNPONUIEH, MNOJUXJIOPBUHMIL,
noymrerpadropatriien (tedaon). Ux mpumenenne. CrocoObl MOMyUYeHUs aJTKeHOB (IeruapaTalus
CIIUPTOB, JIETUJPOTAIOTEHUPOBAHUE ANKUJITAJIOTCHUIOB MOJ JEUCTBUEM CHOUPTOBOTO pacTBOpa
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HIeNIOYH, IEHCTBUE [IMHKA WM MAarHus Ha JUTaIOre€HOAIKaHbl, BOCCTAHOBIIEHNE aTKUHOB, KPEKHHT
AJIKaHOB, IETUPUPOBAHHE AJTKAHOB).

5. 'omosniornyeckuii psii aleTHJIEHOBBIX YIJIEBOJOPOI0B (AJKHHOB). — 4 uaca.

Homenknarypa (paummonansHas u [UPAC). U3omepus ankuHoB. du3mveckue CBOWCTBA
AJIKWHOB. XMMHUYECKHE CBOMCTBA AJIKNHOB HAa OCHOBAHWM UX CTpOeHUs. Peakiuu npucoequHeHus:
B3aWMO/JICHCTBHE C BOJOPOJIOM, TaJIOTEHAMH, TAJIOTEHOBOAOPOIaMH, BOIOW - peakuus Kyueposa.
CpaBHEHHE pEaKIIMOHHOM CIIOCOOHOCTH AallKeHOB M AJIKHHOB B PEAKIMAX 3JIEKTPO(YUIBLHOTO
npucoevHeHnsd. Peakuuu 3amelieHus “Kuciaoro” BOAOpoJa Ha MeTaul (B3aMMOJAEHCTBHE C
AaKTUBHBIMU MeETaJllaMH, aMUJOM HaTpus, OOpa30BaHMs ALETWICHUJOB TSKEIBIX METAJIIOB).
Peakuuu oxucnenus (B3auMOAEWCTBHE C II€PMAHTaHATOM Kajus, O30HUpoBaHue). Peakuun
noauMepu3anuu  arnerwieHa. CrnocoObl  MONydeHHs]  aIKHMHOB  (IETHAPOTalIOreHUPOBAHHE
JUTaJIOTEHOATIKAHOB CIIMPTOBBIM PAacTBOPOM  ILIENOYM, PEAKLMUS AaLETUICHHUJOB HATpUs C
NEPBUYHBIMM  AJIKWITAJOT€HUJAAMH, JETUAPOTrajJOr€HUPOBAHUE  TETPArajJoreHOaIKaHOB O[T
neiictBueM nuHKa). [lonydenue aneTunena u3 yris, M3BeCTHsIKA yepe3 Kapoua kanbuus. [Tonyuenue
aneTuiieHa u3 Metana. [IpumeHnenue aneTuieHa.

6. Aakaauensl. — 4 yaca.

CrpoeHne MoONEKyJ, W30MEpUs M HOMEHKJATypa ankagueHoB. (dusnueckue CBONCTBA,
B3aMMHOE PAcCIIOJIOKEHUE NU-CBS3€H B MOJIEKYJAX AJIKaJAUECHOB: KyMYJIMPOBAaHHOE, CONPSKEHHOE,
u30supoBaHHOe. OCOOEHHOCTH CTPOEHHUS COINPSDKEHHBIX AJIKaMEHOB, X MOJIy4YeHUe. AHAJIOTUsS B
XMMHYECKMX CBONCTBaX aJKEHOB M alkaaueHoB. [lomumepusanus ankajiueHOB, MEXaHHU3MBI
nonuMepusanuu. HarypanbHblif M cuHTeTHuYecKui Kayuyku. CTpoeHHE U CBOMCTBA Kay4yKOB.
Bynkanuzanus xkayuyka. Pesuna. Padotsr C.B. JlebeneBa, 0COOEHHOCTH peaklvii MPUCOSAMHEHUS K
aJIKaJIM€HaM C COIPSHKEHHBIMU IH-CBSI3SMHU.

7. BeH30J1 ¥ ero Npou3BoAHbIE. — 8 uacos

W3 wucropun otkpeitus Oenzona. Ctpoenue Oenzona. ['omomormyeckuit psia OeHzona.
Homenknarypa. M3omepus. ®dusmueckue cBoiictBa. [loHsTHE 00 apoMaTHYHOCTH, YCIOBHS
apOMaTHYHOCTH. XHMHYECKHE CBOMCTBA OEH30lla Ha OCHOBaHMM €ro CTpOeHHs. Peakiuu
ANEKTPOPUIBHOTO 3aMelIeHrs] B OEH30IbHOM KOJIblie (B3aMMOJAEWCTBHUE C TajOreHaMH, a30THOM,
cepHoil kucimoTamu, peakuus @Ppuaens-Kpadrca). Mexanuzmbpl 3TuxX peakiuil. Peakunn
MpPUCOEANHEHU K OeH301y (B3aMMOJEHUCTBHE C BOJOPOJIOM, XJOpPOM Ha cBeTy). O30HUpOBaHUE
Oenszona. OTHomieHHe OeH307a M €ro roMOJIOTOB K okuciutensiM. OpueHTarus 3aMelieHus B
OeH301bHOM KoJblle. [IpuunHbl sBIeHUN OpueHTanuu. PeakimoHHas crocoOOHOCTh MPOU3BOTHBIX
Oensona. Me3oMepHbIi 1 HHAYKIIMOHHBIHN 3(dekTsl 3amectuteneii. CriocoObl monydeHust 6eH3051a U
ero romosoroB. Haxoxnenue B ipupoje. [Ipumenenue. Ctupoi (BUHUIOSH30I1) U TTOJIMCTUPOIT.

8. KonrpoJubHas padora. — 2 uaca.
9. CniupTsl ¥ peHoabl. — 6 uacos.

['omonornueckuil ps NMpenesnbHbBIX OJHOATOMHBIX CIMPTOB. HoMeHKiatypa M m3oMepusl.
IlepBruHBIE, BTOPUUYHBIE U TPETUYHBIE CIUPTHL. PU3HUECKUE CBOMCTBA CIUPTOB. BogopoaHsie cBsA3H
MEXJy MOJIEKYJaMH CIIHPTOB U UX BIUSHUE Ha (U3NYECKUE CBOWCTBAa CHUPTOB. XUMHUYECKUE
CBOMCTBA CIIMPTOB Ha OCHOBAHMM MX CTpOeHHdA. Peaknuum 3amemnieHus BOAOpoAa T'MAPOKCHUIBHOU
rpynnsl Ha MeTaul. CpaBHEHME KHCIBIX CBOMCTB CHUPTOB M BOAbl. CpaBHEHHE pPEAKIIMOHHON
CIIOCOOHOCTH MEPBUYHBIX, BTOPHYHBIX, TPETUYHBIX CIIUPTOB U BOABI. Peakiinu OKUCIIEHUs CIIUPTOB,
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Peakuuu 3amenieHns ruIpOKCUIbHOM rpynmbl. Peakuuu stepudukanuu. Bzaumoseiicteue ciupToB
C HEOPraHWYECKMMH M OPraHMYECKUMHU KHUCJIOTaMH. [logydeHue u3 CMpTOB aJIKEHOB M IPOCTBIX
3¢upoB. CriocoObl MOTy4eHUs! CIUPTOB (THAPOJIN3 TAJION€HOAIKaHOB, BOCCTAHOBJIEHNE AJIbJETUIO0B
Y KETOHOB, IPUCOEIMHEHNE peakThBa [’ puHbsApa K albIerniaM U KeToHaM, THApaTaluns aJKeHOB B
HOPUCYTCTBUM KHUCIIOT, OpokeHue caxapoB). ['omosiorndyeckue psiabl JBYXaTOMHBIX CIHUPTOB
(rMkonel) M TPeXaTOMHBIX CIMPTOB. OTWIEHINIMKOAb W Triuuepud. CrpoeHue, wuzomepus,
HOMEHKJIaTypa U (U3HUecKue CBOWCTBAa. BiusiHue BOAOPOAHBIX CBsA3€H Ha TeMIlepaTypbl KUIEHU,
IUIABJICHUS U PAaCTBOPUMOCTb B BOJE. XMMHYECKHE CBOMCTBAa HAa OCHOBAaHMM cTpoeHus. Kucnble
CBOWCTBAa B CpPaBHEHHMU CO CIMPTAMU M BOJOU (B3aMMOAEHCTBUE C METaUIaMH M LIEJIOYaMH).
B3aumMoneiicTBue ¢ IMIPOKCUAOM MeAM M 00pa3oBaHUE XEJaTHOTO KOMIUIEKCA - KaueCTBEHHas
peakiys Ha MHOTOaTOMHBIE cIUpThl. Peakiiuu srepudurkanuy (B3auMoAeHCTBIE C HEOPIraHUYECKUMU
U OpraHmdeckuMu kucinoramu). Hurpormunepun. CrnocoObl IOJyuyeHHMs] JBYXaTOMHBIX U
TPEXAaTOMHBIX CIIUPTOB (OKHUCIEHUE AIKEHOB B MATKHUX YCIIOBUSX, IOJYy4EHHUE INIMIIEPUHA U3 KUPOB
u nponwieHa). [I[pumMeHeHre STUIICHIVIMKOIS U TIIMLIEpUHA.

®enon u ero romonoru. Ctpoenue ¢geHosna. BiusHue BoIOpoAHBIX CBA3EH Ha (u3HUEcKue
cBoiicTBa (penona. CpaBHeHHE pacTBOPUMOCTH (heHoua, OeH301a U OJHOATOMHBIX CIIUPTOB B BOJE.
XuMHUYECKUe CBOWCTBA (heHOJIa B CPABHEHUH C OJTHOATOMHBIMHU CITUPTAMH U BOJIOW (B3aUMOJICHCTBHE
C HIEJIOYHBIMH METaJlIIaMHU U 1enouamu). CpaBHeHHE cBOWCTB OeH3oa 1 ¢peHona Bzaumuoe BnusiHue
aTOMOB B MoJieKyJie (heHoJa. B3anmoeiictBrue ¢ OpoMHOM BO/IOH. C a30THOM KKCIOTO#. [ITMkpruHOBast
kuciiota. CriocoObl osrydeHust eHoa.

10. Kap6onunjbHble coeTUHeHNsI. AJIberH/Ibl H KeTOHbI. — 6 uacos.

Howmenkiarypa, uzomepusi, ctpoeaue. @opMaliiH, YKCYCHBIN albIErul, alleTOH - MEPBbIE
MPEACTaBUTENN ATOro Kiacca. duznueckue CBOWCTBA. XHMHUYECKHE CBOMCTBA HAa OCHOBAHUU
cTpoeHus. Peakiuu mpucoenrHeHUs MO KapOOHWIBHOHN Tpymie (B3aMMOICHCTBHE CO CHUpPTaMH,
aMMHAKOM, BOJIOW, peakTHUBOM [ puHBsIpa, NATUXJIOPUCTBIM (dochopom). BoccraHoBieHHE
aNbJIETHI0B U KeTOHOB. OKHCIIEHUE aTb/IETHI0B (B3aUMOJICHCTBIE C aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa - peakuus “‘cepeOpsHOro 3epkana’ U TUAPOKCUAOM Meau). OKUCIeHHE KETOHOB KUCIIBIM
pacTBOpOM  INE€pMaHraHara Kauus. Peakiuu NOJMKOHAEHCALMM - METOH  IOJy4YeHUs
BBICOKOMOJIEKYJISIPHBIX coeuHeHuii. DeHondopmanbaerugHbie CMOJIbI U IIACTMACCHI Ha KX OCHOBE.
CniocoObl IONTyYeHus aabAETUAOB U KETOHOB (OKHCIEHHE CITUPTOB, THAPOIU3 IUTAIIOT€HOAIKAHOB,
B3aMMOJICICTBHE AIKMHOB C BOJIOM - peakius KydepoBa, meperonka KajabIIHEeBBIX CONei KapOOHOBBIX
KHCIIOT).

11. KapOoHoBbIe KHCJIOTBI M CJI0KHbIE 3Qupsbl. - 10 uacos.

I'oMonornueckuii psia MpeAesbHbIX OJHOOCHOBHBIX KHUCIOT. HoMeHkiaTypa u u3oMmepus.
®uznyeckue cBoiicTBa KUCI0T. OOBsICHEHHE BBICOKUX TEMIIEPATyp KUIIEHUS U IIaBJICHUS HATUYUEM
BOJIOPOJHBIX CBA3EH MEX 1y MoJieKyIaMH KuciaoT. CTpoeHne KapOOKCUIBHOM Pyl U XUMUYECKUE
CBOMCTBa KHCJIOT B CPaBHEHMHM CO CIHUpPTaMH U ajbAeruaaMu. Peakium 3a cuer Bojopoja
KapOOKCHIJIbHOU IpyNIIbI (B3aUMOCHCTBUE C METaJUIaMU, IIeJI0YaMHU, OKCHIaMU METAJUIOB, COJISIMH).
OOBsCHEHHE ATUX PEAKIMH C TOUKH 3pEHHs TEOPHH ANEKTPOIUTUUECKOM Tuccormanuu. Peakuuu 3a
cyeT KapOOHMJIBHOM Tpymnmbl. B3aummopelicTBue co couptamu (peakuus dSTepuuKaIum).
Boccranosnenue kucinor. OOpa3oBaHHE XJIOPAaHTUAPUAOB M aHTHIPUIOB KHCIOT. Peakuuu B
panukaine. BzaumopeictBue KucioT ¢ XjaopoM. CriocoObl NOTy4YeHUsT KUCIOT (OKHCICHUE aJKaHOB,
CIHMPTOB, aJIbJIETUI0B, KETOHOB, THAPOJIN3 HEKOTOPBIX COCTUHEHUN).
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Crnoxuble 3¢upsl. Homenkinarypa, uzomepus. dusndeckue CBOMCTBA W HAXOXKICHHE B
npupoze. [lpumenenue. Peakius srepudukannu - cnocod noayueHus cloxHbIX 3¢upos. ['uaponus
cinoxkHbiXx 3¢upos. XKupsl. X cocta, cBOiicTBa, Ha3HAUYCHHUE B XWU3HHW OpraHu3Ma. TBepiapie u
JKuJkue xxupel. ['mapupoBanue xupos. Mbuia. Moroiee neifictBue Mbiia. CHHTETUYECKHE MOOIINE
CpencTBa.

12. AMMHBI 1 AMHHOKHCJIOTEL. — 6 yacoe.

Tunsl: nepBUYHBIE, BTOPUUHBIE, TPETUYHbIE, IPEACIIbHbIE U apomaTuueckue. M3omepus u
HOMeHKIartypa. [IpenenpHple aMMHBI. DJIEKTPOHHOE CTPOEHHE. XUMHUECKHE CBONCTBA. OCHOBHOCTD.
Peakuuu ¢ ankwiragsoreHMgaMyd M a30TUCTOM KHUCIOTOM. YUETBEPTUUYHBIE AMMOHHUEBBIE COJU U
ocHoBaHus. IlonyueHnue, npumenenune. Apomatuueckue amuHbl. CtpoeHue. OpHUEHTUPYIOLIUI
3¢ (heKT aMHHOTPYNIBl B PEAKIUAX AIEKTPOPWIBHOTO 3aMEIIEHUS B apeHaX; 3aBUCUMOCTh OT
KHCJIOTHOCTH cpejibl. O01mas XxapakTepucTuka cBOMCTB. OCHOBHOCTh. AMUHOKHCIIOTHL. X cTpoeHwHe.
Homenknarypa. M3omepusa. Haxoxnenue B npupone. Pusndeckue U XMMUYECKHUE CBOMCTBA Ha
OCHOBaHWUU CTpoeHHs. (OOpa3oBaHWE BHYTPEHHEH COJMM. AMHMHOKUCIOTHI - aM(pOTEepHBIC
OpraHMYecKHe COeAUHEHMs. B3aumoneicTBHE aMHUHOKUCIOT C MeTaUlaMM, IIeJI0YaMHu.
B3auMozeiicTBue aMHUHOKHMCIIOT C HEOPraHMYEeCKHMM KHUCJIOTaMU. Peakuus MNOoNIMKOHACHCAIUH.
O6pazoBanue mnonunentuaoB. [Ipumenenne amuHokuciaor. [lomydeHue o- aMUHOKHUCIOT U3
COOTBETCTBYIOIIUX KapOOHOBBIX KHUCIOT. [lodmydeHne aMUHOKHCIOT NpU THAPOIU3E OENKOB.
CuHTEeTHYECKHE BOJIOKHA - KAalIPOH U HEHJIOH.

13. YraeBoarl. — 4 uaca.

Krnaccudukanus yrireBogoB. MoHocaxapus (TITF0K03a 1 GpykTo3a). OOpazoBaHUE IITFOKO3BI
npu (orocunreze. CtpoeHue Taoko3bl. OOpa3oBaHue NUKINYECKOW (HOpMBI (0- U [3- TIIFOKO03a).
B3anmopelicTBie TITIOKO3BI C THAPOKCHIOM MEIH, C aMMHAYHBIM PacTBOPOM OKchia cepedpa -
peakuus “‘cepeOpsHOTO 3epkana”, oOpa3oBaHHE CIIOXKHBIX 3(UPOB, BOCCTAHOBIICHUE TIJIFOKO3BI.
CnupToBO€ U MOJOYHOKHCIIOE OpokeHHe IoKo3bl. [IprMeHeHne ritoko3bl. 3HaYeHHE TIIOKO3BI.
®pykro3a. Ee cTpoeHue u cBoiicTBa B CpaBHEHMM C IJIH0K030H. Caxaposa - NpeacTaBUTENb
nucaxapuioB. CTpoeHue, Gpu3nyecKkrue 1 XMMHUYECKHe CBOMCTBA caxapo3bl. [loHATHE 0 TTTMKO3UTHOM
TUAPOKCUIIE, OKHUCIIIEMBIE M HEOKHUCIsIEMblEe YINIeBOAbl. ['miaponu3 caxapossl. llomyuenue wu
npuMeHeHue caxaposbl. Ilomucaxapuabl. Kpaxman. Haxoxaenuwe kpaxmana B HPUPOJE U €ro
¢uznueckue cBoiictBa. CTpoeHHE KpaxMaia U ero XUMHUYECKUe CBOMCTBA (B3aUMOAEHCTBHE C HOA0M,
ruzpokcuaoM menu). ['maponus. Kpaxman kak nutarenbHoe BemiecTBo. [IpumeHenue kpaxmania u
NOJy4YeHHE €ro M3 KpaxMallocoJAepiKallluX MpoAyKToB. OOpazoBaHME Kpaxmajla B pacTEHUSX.
[emtrono3a (knerdarka). Haxoxnaenue B mpupone. dusnyeckue cBoiicta. ITpuumnbl pasnuuus
¢u3nuecKkux CBOMCTB Kpaxmaia M KierdaTku. CTpoeHHe LeJUT0I03bl. XHMHUYECKHEe CBOWMCTBA.
I'maponus. I'oproyects. O6pazoBaHue CIIOXKHBIX 3(UpoB. B3aumoneiicTBrue ¢ a30THOM U yKCyCHOM
kucinotamu. [Ipumenenue nemtrono3sl. [IoHATHE O TPUPOAHBIX, HCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKHAX.

14. KontpoabHasi padora. — 2 uaca.

11 KUIACC
Coneprxanue onpenensercs HeasIMH y4eOHOH TUCIUITITHHBIL.
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JEKIIHU

1. Ctpoenne atoma u cTpykrypa Ilepuoandeckoii cucremsl (2 yaca)

Pa3zButne yuenus o6 aromax. Moaenu Tomcona, Pesepdopna. Teopus bopa. CoBpemeHHBIC
NPEJCTAaBICHUA O CTPOCHHMU aroma. KBaHTOBbIE YHCIa, UX COBPEMEHHBIH (DM3NYECKHN CMBICIL.
[TonsiTe 06 PHEpreTHYECKOM ypoBHE U moaypoBHE. [ToHsTHE 00 31eKTpOoHHOM Obnake. [IpuHIun
[Taynu. PacnpeneneHue 3J€KTPOHOB B aromMax MO YpOBHAM M nonypoBHsM. llpasuno I'ynna.
OneKTpoHHbIE KOHUrypamuun aromoB 1-7 mnepuonos. s,p,d,f - osmementel. Crpykrypa
MIEPUOIUYECKON CUCTEMBbl B cOBpeMeHHOM BHje. Ilepuon m rpynna. IIpuumna nepuoanyHocTH
CBOICTB 3JIeMEHTOB U UX coequHeHuil. CoBpeMeHHas GopMyInpoBKa nepuoaudeckoro 3akona J1.1.
Meuneneesna.

2. XuMHuUYecKan CBA3b U CTPOCHHUEC HEOPraHNIECKUX BEHIECTB (2 qaca)

Teopus BaneHTHbIX cBsizel. [Ipupona u ycinoBus o0pa3oBaHus KOBaJIEHTHOU cBsi3u. CBolicTBa
KOBAJEHTHOM CBsI3M (PHEpIus, JJWHA, HAalpaBICHHOCTb, HACBIIIAEMOCTh, MOJIApU3aLU,
NoJIApU3yeMOCTh). JunonbHbli MOMEHT. [loaspHOCTH CBA3M, MOJSPHOCTH MOJIEKYJ. BaneHTHble
BO3MO>KHOCTH aTOMOB. BaJIeHTHOCTb U CTENEHb OKHUCIEHHSI aTOMOB. ['MOpuan3aIus 3J€KTPOHHBIX
00sakoB. J[OHOPHO-aKIIENTOPHBIM MeXaHW3M OOpa30BaHUs CBA3U. BaJeHTHOCTH aTOMOB B CBETE
COBPEMEHHBIX BO33peHui. VOHHasg CBA3b - KpaWHUM Cioydall KOBAJICHTHOW IOJSPHOM CBS3H.
CpolicTBa nOHHON cBsi3u. CBOMCTBAa MOHHBIX CO€AMHEHUH. MeTanueckas CBsi3b U CBOWCTBA
COCIMHEHUH C METaJUIMYECKOU CBA3bI0. BomopoaHas cBsA3b. MeXMONIEKYISIPHBIE B3aMMOIECHCTBUS.
IIpencrasienue 0 KOMIUIEKCHBIX ~ COCIMHEHMSIX. CoctaB ~ KOMILJIEKCHOTO WOHA:
KOMILIEKCOOOpa3oBarenb, JIMTaHAbl. 3HAYCHHWE KOMIUIEKCHBIX coenuHeHuid. [loHsTHe 0
KOOPAMHALIMOHHON XUMUHU.

Tunbl KPUCTATUINYECKUX PELIETOK, XapaKTEPHbIE I MPOCTBIX U CIOKHBIX BEIECTB. 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU.

3. Tepmoxumus (2 yaca)

[IpeBparieHust SHEPruM MpHU XMMUYECKUX peakiusax. TernoBoil addekT peaknuu. Temaora
oOpa3oBanus coefauHeHus. Temnora cropanus. TepmoxuMmudeckoe ypaBHeHHMe. 3akoH ['ecca.
CnencrBue 3akoHa ['ecca.

4. CkopocTh XUMHYECKHX pPeaKiuii 1 XHMHYecKoe paBHoBecHe (2 4acoB)

CKopocTh XMMHUYECKHX peaklUuid M XHMHUYecKoe paBHoBecue. OmpeneneHue CKOpoCTH
peakuuii. MakToOpbl, BIUSIOUIME HA CKOPOCTh peakUuu. 3akoH AeicTByromux macc. KoHcranTta
CKOPOCTH, €€ (U3NYECKUI CMBICI. DHeprus akTuBaluu. [loHsaTHE 00 aKTUBUPOBAHHOM KOMILIEKCE.
KoncranTta paBHoBecus. CMmemenune paBaoBecus. [Ipuniun Jle [larensbe.

5. PacTBopnlI (4 yaca).

PactBopbl. PacTBOpuMOCTh pa3nnuHbIX BewecTB. lIoHATHE O JOUCHEPCHBIX CHCTEMAX,
UCTUHHBIE U KOJJIOWAHbIE pacTBOPBl. CrIOCOOBI BBIpa)KEHUS KOHIIEHTpalUu pacTBopoB. [IporieHTHas
U MOJISIpHAsi KOHLEHTpauuu. HachllleHHble M HEHaCBILIEHHBIE pPAacTBOPBI, PacTBOPUMOCTb.
[TpousBenenue pactBopuMoctu. Kpucrammoruaparsl. TemsoBble 3(QQeKTsl NpU PacTBOPEHHH.
OcCHOBHBIE MOJIOXKEHUS TEOPUHU IIIEKTPOIUTHUECKON TUCCOLMALIMH. DIEKTPOIUTHI. HeanekTponnTel.
MexaHu3M 3aeKTpoiauTHuYecKoi nuccounanuu. CTeneHb M KOHCTaHTa Jauccouuanuu. KucioTsl,
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OCHOBaHHA, COJIH, aM(I)OTepHLIC FI/II[pOKCI/II[I:I U UX XUMHNYCCKHUC CBOI>'ICTB3. C TOYKHN 3peHI/I$I TeOpI/II/I
AJIEKTPOJUTUYECKON auccormanuu. Jluccoumanus Boabl. Bomoponsbslii moka3arenb. HMoHHOE
npousBeaeHue Boabl. pH pacTtBopoB. ['naponaus conen.

6. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peaknuu (4 yaca).

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU B CBETE DJJIEKTPOHHOM TeopuH. TuIbl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii. OCHOBHbBIE OKMCIUTEIN U BOCCTAHOBUTENIU. Teopus
raJbBaHUYECKUX DJJIEMEHTOB. M3MepeHHe HOpMalbHBIX 3JIEKTPOJHBIX IOTCHIMAIOB METAJIIOB.
BonopoaHslii a5iekTpoa. DIEKTPOXUMUYECKHUH psil HaNpsKeHUs MeTailioB. Ilopsaok pacnosnoxenus
METAIJIOB B psiay HanpsbkeHus. CocTaBleHHME TajJbBaHMYECKMX JJieMeHTOB. Hampasienue
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiui. OKHUCINTENbHO-BOCCTAHOBUTENIBHBIE ITOTEHIUAIIBI.
DJEeKTpOIU3 PacIuIaBOB U PacTBOPOB coiieil. [IpuMenenue anexrponusa.

KontposbHas padora — 2 yaca
7. Metasiel (2 yaca).

[TonoxeHne MeTamioB B MEPUOIUYECKON cucTeME. MI3MEHEHHE METAJNIMYECKUX CBOMCTB I10
nepuonaM M rpynnaM. Duszpyeckwe CBOKWCTBA METAUIOB. XHMMHYECKHME CBOMCTBA METAJUIOB.
B3auMozeiicTBue ¢ HemeTalaMy, KUCI0TaMU, BOJIOH, cosisiMu. Haxox1eHne MeTaijioB B IPUPOJE.
Paznuynble crocoObl MONyYeHUsT METAJUIOB, MPUMEHSEMbIE B METALTYpPruu (MHPOMETAILTYprus,
TUApPOMETaLTyprusi, snekTpomeTamyprus). CruiaBel. Koppo3ust MetamioB. 3amura OT KOPPO3HH.
XUMHUYECKUE CBOICTBA IIEJIOYHBIX METAIOB. XUMHUYECKHE CBOWCTBA IIEIOYHO3EMEJIbHBIX
MeTaJIJIOB. XMMHYECKHE CBOICTBA HEKOTOPBIX MEPEXOJHBIX METAJUIOB (XpPOM, MapraHell, >Keieso,
MeIb, ITUHK, cepedpo).

8. Boxopona (1 yac)

[Tonoxenne B  Tabmume xumudeckux snemeHToB. Crpoenme. M3otomsl  Bomopona.
PacnipoctpanenHocTs B npupoje. OCHOBHBIE CIOCOOBI OYyUEHUS BOAOPO1a. XMMHUYECKHE CBOWCTBA
BOJIOpOJA.

9. T'ajioreHbl M HX coeqMHeHHUs (2 yaca)

OOmiasi xapakTepucTUKa MOArpymmbl TajgoreHoB. CrtpoeHue. HaxokieHue B TMpHpOIE.
[TonyyeHne W TpUMEHEHHE TaloreHoB. DU3MYECKHMEe W XUMHUYECKHE CBOWCTBA TaJIOTCHOB.
B3aumMoneiicTBiie ¢ TPOCTBIMH W CIOXKHBIMH BelecTBaMu. OTJIMYHUTENbHAS pPEaKIMOHHAS
crocoOHOoCTh  (Topa (B3aMMOJeiCTBHE C OJaropoJHbIMH Ta3amu). [aloreHoBoIOpoOABI U
rajioreHoBoiopoanbie KucnoTel. Ctpoenue. [lonydyenue, npumenenune. Ousndeckre 1 XUMHUECKHE
cBoiictBa. ConM TalloreéHOBOJIOPOAHBIX KHCIOT. Kuciopoaconepskaiire COeIWHEHUs TajJoreHOB.
Kucnopozaconepxane kuciaotsl xjopa (HCIO, HCIO2, HCIOs, HCIO4). Ctpoenue, monydeHue.
Ou3nueckne U XUMUYEeCKHe cBoiicTBa. CoM KUCIOPOCOAECpKAIINX KHCIOT XJopa. bepronerosa
COJIb, XJIOpHAs U3BeCTh. [I[puMeHeHue.

10. Ioarpynna kucjaopoaa (2 yaca).

Obmas xapakrepucTuka snemMeHTOB. Kucnmopon. Haxoxnenue B mpupojne, MoIydeHHeE,
npuMeHeHne. Pusznyeckue W XUMHUYECKHE CBOWcTBa Kuciopoaa. OKHUCIHUTEIbHBIE CBOMCTBA
kucinoposaa. O3oH. CtpoeHune MoJekyibl 030Ha. [loaydenue, pusnyeckre U XUMUUYECKHE CBOMCTBA
o30Ha. [lepokcun Bomopoma. Ctpoenue. Ilomyuenue, npumeHeHne. PU3NUECKUE U XUMUYECKUE
CBOMicTBa mnepokcuaa Bojopojaa. Ilepokcun Bogopoga — oueHb ciabasi JBYXOCHOBHAs KHUCIIOTA.
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BSaHMOﬂeﬁCTBHe C OCHOBAHHAMMU. OKI/ICJII/ITCJIBHO'BOCCTaHOBI/ITeHLHaH HBOﬁCTBCHHOCTL HepOKCI/IZ[a
BOJIOPO/IA.

Cepa. Momudukamuu cepbl (poMOWUYeckas, MOHOKIWHHas, Iactuyeckas). I[lomydenue,
NpUMEHEeHHEe, GU3NYECKUE U XUMUYECKUE CBOWCTBA CEpPhI (OKUCIUTEIbHBIC U BOCCTAHOBUTEIHHBIE
cBoiicTBa ceprl). CepoBoaopoa. [lomyuenue cepoBogopona. Pusndyeckue U XMMUYECKHUE CBOMCTBA
cepoBoopoaa. CepoBofopoiHasi KUCIIOTa U ee cosd. KauecTBeHHas peaklids Ha CEpOBOIOPOA U
pactBopumblie cyiabuasl. Oxcum cepol (V). Cepuucras kucinora. CTpoeHHE, TMOITYYCHHE,
dusznyeckue U XuMudeckue cBoicTBa. Colll CEpHUCTON KUCIOTHI — CYIb(MUTHI H TUAPOCYIb(OUTHI).
Oxkcua cepsl (VI). Cepnas kuciora. CtpoeHue, nojydeHue, GU3nIecKue 1 XUMUYECKHE CBOKCTBA.
B3aumopeiicTBue cepHoit KUCIOTHI ¢ MeTayuiaMu. KauecTBeHHas peakiiys Ha cepHyto Kucioty. Conu
CEPHOI KUCIIOTHI — CyIb(aThl U TUAPOCYIIb(PATHL.

11. Moarpynmna a3ora (2 yaca).

A3zor. CrpoeHue Monekyiabl a3ora. HaxoxpaeHue B mIpupojie, NOJyYEHUE, MPUMEHEHUE.
Pu3nyecKkue U XMMUYECKUE CBOMCTBA. B3auMoelcTBUE C KUCIOPOAOM, BOJIOPOJIOM, METAJIaMU.
Kpyrosopor a3ora B npupoae. Ammuak. CtpoeHue Mosiekyibl ammuaka. [lonyduenue, npumMeHeHue.
dusznueckue M XUMHUYECKHE CBOMCTBAa. B3amMonelicTBHE ¢ BOIOM, KHCIOTaMU. AMMHAK Kak
BOCCTaHOBUTEIb. B3anmoielicTBre aMMuaKa co meaounbiMu Metauiamu. Okcusl azota (N20, NO,
N203, NO2, N204, N20s). Ux crpoenue, momydenue, npuMeHenne. Ouzndeckne U XUMHUYECKHE
cBoMcTBa. B3amMmopeiicTBe ¢ BoOmo#, co 1menodamu. MX TIoBegeHHE B OKHUCIHUTEIIHLHO-
BOCCTAHOBUTEJBHBIX peakiusax. A3oTHas kuciora. CTpoeHHe, MOIydyeHHUE B JIaOOpaTOpUH U
MPOMBIIUIEHHOCTH. XHWMHYECKHE CBOMCTBA HA OCHOBAaHUM TEOPHUH  DJIEKTPOJIUTHYECKON
aucconmanuu.  B3amMopeiicTBue ¢ MeTaUlaMH, OKCHJAAMH, THUJIPOKCHUIAMHU  METAJLJIOB,
B3aMMO/ICHCTBHE C APYTUMH BeliecTBamMu (cepoi, yriaem, gochopom). [Ipumenenne. Hurpater, ux
OKHUCIHTEJIbHBIE CBOMCTBA. Pasnoskenue Hurpatos. [Ipumenenne. A3oTHbie y100peHUs.

®ocdop. Kpacubiil, Oenpiit 1 depHbiii docop. Haxoxnenue B mpupone. [lomyuenue.
®dusnyeckue CBOWCTBA KpacHOro, Oenoro u dYepHoro Qocdopa. XUMHUYECKHE CBOWCTBA.
BzaumopeiicTBue ¢ KUCIOPOIOM, XJTIOPOM, BOJIOPOIOM, METAJITIAMH, C @30THOU U CEPHOM KHUCIIOTaMH,
¢ O6eproneroBoii conbio. [Ipumenenne gocdopa. Oxcuanl hochopa. x crpoenune. duznyeckue u
XUMHYECKHEe CBoMcTBa. B3amMopeicTBue ¢ BOJOM, cO IellodyaMu. BoccTaHOBUTEIIFHBIE CBOMCTBA
P4Os. Ilpumenenue okcunoB gocdopa. Kucnorsl pocdopa. Mx crpoenue. Puznueckue cBOICTBa.
XVUMHYECKUE CBOWMCTBA C TOYKHU 3PEHUS TEOPHH DIEKTPOIUTUYECKOHN nuccounmanuu. Docdatsl,
ruapodocdate u nuruapodocdater. Dochopusie ynodpenus. Cynepdocdar (mpocToit u ABOWHOI).
CwmemianHbie y100peHus.

12. Moarpynmna yrJjepoaa (2 yaca).

VYrnepoa. AmnotpornHbsie MoauduKanuu - anMas, rpadut, kapous u pysuiepen. Mx ctpoenue.
[IpeBpamienue rpadpura B anMas. AKTUBUPOBAHHBIM YIrojb, Ca)a, KOKC, JAPEBECHBIH YTOlb.
duznyeckue U XUMHUYECKHE CBOWCTBa yriiepoja. B3ammoneiicTBue ¢ KHUCIOPOIOM, BOAOPOIOM,
XJIOpOM, METajylaMH, C a30THOM KUCI0TOM, HUTpatamu. [Ipumenenue yriepoaa. OKCUbI yriepoia
(CO u CO2). Crpoenue. Haxoxnenue B npupoze. [lomydyenne. duznyueckne 1 XUMHUIECKHUE CBOWCTBA.
BzaumoneiictBue ¢ Bomoi, mmenodamMu. WX moBemeHne B OKHCIWTEIIHFHO-BOCCTAHOBHUTEIIHLHBIX
peakumsax. [lpumenenue. VYrompHas kucinora. Crpoenme, momydeHue. KapOoHatel w
ruapokapOoHatsl.  BzamMmopelictBue  kapOOHAaTOB M TUAPOKApOOHATOB C  KHUCIOTamH.
B3aumopeiicTBue HepacTBOPUMBIX KapOOHATOB C PAcTBOPOM YIJIEKHCIIOrO Ta3a. 3HayeHHe 3TON
peakuuu B ipupoje. [Ipumenenne kapOoHaToB. JKECTKOCTh BOABI, CIOCOOBI €€ YCTPAHCHHUS.
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Kpemuuii. Ctpoenue kpucramindeckoro kpeMuus. Haxoxnenue B npupoge. Ilonydenue n
NpuMeHeHne KpeMHus. Du3ndeckue M XMMUYECKUE CBOWMCTBA. B3ammopaeicTBue ¢ BOIOPOIOM,
KHCJIOPOJIOM, MeTaJutaMH, Iienodamu. Kucnoponuesie coequHeHust kpemuus. Oxenn kpemaus SiOo.
Ctpoenune. Haxoxnenue B npupojge. Ilpumenenue. dPusznyeckue U XUMHUYECKHE CBOWMCTBA.
BsaumopeiicTBue co mienouyamu, kapOoHaTaMu, ¢ IJIABUKOBOM KHCIIOTOM, C OKCHJAMH METaJLIOB.
KpemuueBsie kucnotel. Cunukatsl. [Ipupoansie coenMHEeHUs KpEMHUS.

KonTposbHnas padora — 2 4aca.
13. IlpakTukym (IPOBOAUTCS BHE CETKU PACIIMCAHHSI)

[TpaBuiia TeXHUKH 0€30MAaCHOCTH MPU BHIMOJHEHUH [TPAKTUYECKUX PadoT.
1. CkopoCTh XMMHYECKUX peakIuii. XuMHU4YecKoe paBHOBecHue (2 yaca).
2. Peakiuu nonHoro oomeHa. I'maponus (2 yaca).
3. OKHCIIUTEIILHO-BOCCTAHOBUTEIILHBIE peakinu (2 yaca).

Ilpakmuueckue (cemunapckue) 3auamus
ConeprkaHue OnpeAesieTcsi B COOTBETCTBHUH C JICKITUSMHU.
CopneprkaHue CTpyKTYPUPOBAHO IO TEMaM.

1. Ctpoenue atoma u cTpykrypa [lepuogudeckoii cucrems (1 gac).

CoBpeMeHHBIE NIPENCTABICHUS O CTPOEHUM aTroMa. KBaHTOBBIE uUMCIIa, MX COBPEMEHHBIN
¢uznueckuit cmbici. [Tonstue 00 sHEpreTUUECKOM ypoBHE U ToAypoBHE. IloHsTHE 00 371EKTPOHHOM
obnake. Ilpunnun Ilaynu. Pacnpenenenue 37€KTpOHOB B aroMax IO YPOBHSM M IOAYPOBHSIM.
[MpaBuno I'ynma. DnekTpoHHBIE KOHGUTypanuu atomMoB 1-7 mepuonos. s,p,d,f - siemMeHTHI.
CrpykTypa NEpUOAMYECKON CHUCTEMBI B COBPEMEHHOM Buje. lIpuumHa neproanyHOCTH CBOMCTB
AJIEMEHTOB U X COCIUHEHUM.

2. XuMHYecKas CBSI3b M CTPOEHHE HEOPraHu4ecKnx Benects (3 yaca).

BanenTtHble Bo3MOKHOCTH aToMoB. CBOICTBAa KOBAJCHTHOM CBS3H. JIMIIOIBLHBIM MOMECHT.
ITonsspHOCTH CBS3M, IMOJSAPHOCTH MOJIEKYJ. BaleHTHOCT M CTENEHb OKHUCIECHHS aTOMOB.
['uOpunuzanuss SIEKTPOHHBIX 00nakoB. JIOHOPHO-aKIENTOPHBIA MeXaHW3M  00pazoBaHUs
KOBaJICHTHOM cBs3U. MloHHAs CcBs3b, €€ cBoicTBa. CBOMCTBA MOHHBIX COeOUHEHHMI. MeTammndeckas
CBSI3b M CBOWCTBA COCAMHEHUM C METAJUIMYECKOM CBA3bI0. Bomopoanas cBsA3b. Tumsl
KPUCTAJUIMYECKUX PEIIETOK, XapaKTEpHbIE JJIsi MPOCTBIX M CJIOKHBIX BEHIECTB. 3aBUCHUMOCTH
CBOMCTBA BEIIIECTB OT TUIA KPUCTATUTUNYECKON PEIIETKH.

3. Tepmoxumus (2 yaca).

TennoBorr »ddext peaknuu. Termmora oOpa3zoBaHus coeAWMHEHUs. TeruioTa CropaHwusl.
Tepmoxumnueckoe ypaBHenue. 3akoH ['ecca. Cnencrue 3akoHa ['ecca.

4. CkopocTh XUMHYECKHX pPeakiuii 1 XHMUYecKoe paBHoOBecue (4 yaca).

Omnpenenenne ckopoctu peakuuid. DakTopbl, BIUSIONMIME HA CKOPOCTh pEaKUHMH. 3aKOH
nerctByromux Macc. Koncranta ckopoctu. KoHctanta paBHOBecusa. CMelleHUE PaBHOBECHS.
[Tpunuun Jle larense.

5. PacTBopsi (6 yacos).
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PactBopsl. PacTBOpHMOCTBH pa3nuyHbX BemecTB. CrocoObl BBIPAKEHHS KOHIICHTPALUU
pactBopoB. [IpouieHTHas U MoJsipHasi KOHLIEHTpauuu. HacklllieHHble U HEHACHIIIIEHHBIE PACTBOPHI.
IIpousBenenne pactBopumoctd. Kpucraminoruapatbl. IneKTpoiauTbl. CTENneHb M KOHCTaHTa
nuccouuanuu. Kucnorsl, o0CHOBaHUSA, COIH, aM(OTEpHbIE THIPOKCHIBI U UX XUMUYECKUE CBONCTBA C
TOUYKH 3PEHHUS TEOPUH IEKTPOIUTHUECKOM nuccounanuu. pH pactBopos. ['uaponus coneii.

6. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu (6 yacoB).

Tunel OKHCJIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI.[HfI. OCHOBHEBIE OKHCJIIUTCIIN u
BOCCTAaHOBUTENIM. HarmpaBiieHHe OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC TOTCHIMAbl. COCTaBICHHUE TalbBAHUYECKHX DJIEMEHTOB. JIEKTPOJIN3
pAacIUIaBOB U PacTBOPOB COJICH.

7. Metasiel (2 yaca).

H3MmeHeHrne MeTalIM4ecKUX CBOMCTB IO IMEpHOJaM M TpynmnaM. XHUMUYECKHEe CBOWCTBA
MeTalioB. B3anMopelicTBue ¢ HeMeTalslaMH, KUCIOTaMH, BOJIOH, coisiMu. Pasnuunbie criocoObl
MOJyYeHHUsT METAIJIOB, MPHUMEHSEMbIE B METaJUIypruu (MUPOMETAJUTyprusi, TUAPOMETAILTYPrus,
anekTpometautyprus). CrutaBsl. Kopposus meTtanios. 3ammTa oT KOppo3un. XUMHYECKHE CBOWCTBA
HIEJTIOYHBIX METAJJIOB. XUMUYECKHE CBOMCTBA HIEIOYHO3EMEIbHBIX METAIIOB. JKECTKOCTH BOJIBI U
crnocObl €€ ycTpaHeHHs. XHMHUYECKHE CBOMCTBA HEKOTOPHIX MEPEXOAHBIX METAIOB (XpOM,
Maprasell, *eyne3o, Me/ib, IUHK, cepedpo).

8. Bogopona (1 yac).
N3otonsl Bosiopoaa. OCHOBHBIE CIIOCOOBI TOJIYYEHUST BOAOPOAa. XUMHUECKHE CBOMCTBA BOJAOPO/IA.
9. I'ajioreHbl U X coeiHeHus (4 yaca).

[Monyuenue ranorenoB. OU3MUYECKHe U XUMHYECKHE CBOMCTBA raioreHoB. B3anmoieiicTere
C MPOCTBIMH U CIOXHBIMH BellecTBaMd. OTIHYUTENbHAS pPEaKIMOHHAs CIIOCOOHOCTH (ropa
(B3auMoIeHicTBHE ¢ OJIArOPOTHBIMU ra3amMi). ['aloreHOBOJOPO/IbI U FaIOr€HOBOAOPOHBIC KUCIIOTHI,
XUMHYECKUe CcBOWCTBa. COJM raJoreHOBOAOPOIHBIX KHCIOT. Kucmopoacomepikaiiine coeanHEeHUsI
ranorenoB. Kucnoponconepxkaiue kucnotsl xiopa (HCIO, HCIO2, HCIOs, HCIO4). Crpoenue,
nonyuenne. Pu3nueckue U XuMuIeckne cBoicTa. Colu KUCIOPOACOACPKAIINX KUCTIOT XJIOPa.

10. Ioarpynna kucaopoaa (2 yaca).

Kucnopon. Xumnueckue cBoiicTBa kuciopoaa. OKHCIMTENbHbIE CBOMCTBA KHUCIOPOJA.
XUMHYECKUE CBOMCTBA 030Ha. XHUMHUYECKHE CBOMCTBA EpoKcHuaa Bogopoaa. Ilepokecnn Bogopona —
oueHb ciabas JBYXOCHOBHas Kucjiora. BisammopeiictBue ¢ ocHoBaHUSMHU. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHAS JBOMCTBEHHOCTD IEPOKCUIA BOLOPOA.

Cepa. Xumuueckue cBOICTBa cepbl (OKUCIUTENbHbBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA CEPHI).
CepoBoaopoz. [Tomyuenne cepoBogopoaa, XMMHUECKHAE CBOMCTBA cepoBoopoaa. CepoBOAOpOaHAS
KHCTI0Ta U ee coiu. KauecTBeHHasl peakisi Ha CEpOBOAOPOJ U pacTBOpuUMbIe cyibpuabl. Okcun
cepsl (IV). CepHucras kucinora, Xumuieckue cBoictBa. Colmu CEpHUCTON KUCTOTH — CYIb(UTHI U
ruapocynbdutsel. Oxeun cepsl (V). CepHast kucinora, XuMudeckue cBoiicTBa. BzaumopeiicTue
CepHOM KUCIOTHI ¢ MeTasiamu. KauecTBeHHas peakiys Ha cepHyo KUCI0Ty. Cou CepHOM KUCIOTHI
— cynb(datel U TUAPOCYIB(GATHI.

11. Ioarpynmna a3zora (4 yaca).
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A30T, XUMHUYECKHE CBOMCTBA. B3anMopelicTBue C KHUCIOPOIOM, BOJOPOAOM, METaJlJIaMU.
CTpoeHue MOJIEKYJIbl aMMUaKa, nojaydyeHue. Pu3nyeckue u XuMU4YecKre cBoicTBa. Bzanumoienctaue
C BOJIOM, KHCIIOTaMH. AMMHAK KaK BOCCTAaHOBHMTECIIb. B3anmmojeiicTBHE aMMHMaKa CO IICIIOYHLIMH
merauiamu. Okcuasl azora (N2O, NO, N203, NO2, N204, N20s), XumuuecKkue CBOKMCTBA.
BzanmoneiictBue ¢ Bomou, co mienodamu. VX moBeJeHHE B OKHCIHUTEIbHO-BOCCTAHOBHTEIIHHBIX
peakuusax. A30THas KuciaoTa. XMMUYECKUE CBOMCTBA. B3aumoneiicTBue ¢ MeTaiaMu, OKCUIAMH,
TUAPOKCHIAMH METAJIJIOB, B3aUMOJCHCTBUE C JIPYTMMH BellecTBaMH (cepoil, yriieM, dhochopom).
Hutpatsl, UX OKUCIUTENbHBIE CBOMCTBA. Pa3iiokeHre HUTPaTOB.

dochop. Xumuueckue CBOWCTBA. B3ammonelcTBUE € KHCIOPOJOM, XJIOPOM, BOJIOPOJIOM,
MeTaJlJlaMH, C a30THOM M CEpHOM Kuciotamu, ¢ OepToneroBoil conbio. Oxcuabl Qocdopa,
XUMHUYECKHE CBOMCTBA. B3aumoneiicTtBue ¢ BOAOW, co 1ienoyamMu. BoccTaHOBUTENBHBIE CBOMCTBA
P40s. Kucnotsl dochopa, XMMUYECKHE CBONCTBA C TOYKH 3PCHHSI TEOPHH SJIEKTPOJIUTHUCCKOU
nuccormaruu. @ocdatsl, ruapodocdatsl u quruapodocdato.

12. IMoarpynna yrjepoaa (2 yaca).

VYraepoa. B3aumonencTBue ¢ KUCIOPOJAOM, BOJOPOJOM, XJIOPOM, METAJUIAMH, C a30THOM
kucioroit, Hurparamu. Okcunsl yriepoaa (CO u CO2), xumuueckue cBoiicTBa. B3aumoeiicteue ¢
BOI[OfI, mrejiouaMu, rOoBEACHUEC B OKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKum[x. yFOJH)HaFI KHCJI0Ta,
KapOOHATHI M TUAPOKApOOHATHL. B3ammojelicTBue KapOOHATOB M THIPOKAPOOHATOB C KHCIOTAMHU.
B3aumopeiicTBre HEpaCTBOPUMBIX KapOOHATOB C PACTBOPOM YTIIEKHCIIOTO ra3a.

Kpemuuii. Ilomyuenume u XUMHUYECKHE CBOMCTBA. B3aumonelcTBue ¢ BOJOPOJIOM,
KHCIIOPOJIOM, MeTayiamu, 1mienmodamu. Oxcup  kpemHuss  SiOz, XWMHYECKHE CBOWMCTBA.
B3aumopeiictBue co menoyamu, kapOoHaTaMH, C TUIABUKOBOM KUCIIOTOM, C OKCUJAMHU METAJIJIOB.

24



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koaunuect- | BocnurareabHBLIN
n/n NMPorpamMmbl BO 4aCOB KOMITOHEHT
Pazgea 1. Oprannyeckasi Xumusi
1 Teopust XUMHUYECKOTO CTPOCHUS 4 ['oToBHOCTBH OOyUarOMUXCS
A.M. bytneposa. U3omepus. K CaMOPa3BUTHIO,
AHanu3 OpraHu4eCcKuX COCIMHEHUN. CAMOCTOSTEBEHOCTH 1
JUYHOMY CaMOOTIPE/ICTICHUIO
2 AJKaHBI. 4 y pea
@opMUPOBAHUE LIEIIOCTHOU
3 AJKUIIraoreHuanl 4 CCTCCTBCHHO-HAYYHOH
KapTUHBI MUPA,
4 AJIKCHDL 4 HeOTLelxvfmeMOI/I YacThIO
KOTOPOW SIBJISICTCS
XUMHYECKass KapTUHA MHPA.
5 AJIKUHBI 4
Hannyue motuBaruu
6 AJIKAIUCHbI 4 1eJIeHAPaBICHHON
COIMATbHO 3HAYMMOM
JIeATETLHOCTH
7 ApomaTH4ecKue yrieBog0pOIbl. 8
8 KonTponbHas padboTa 2
9 Crupthl 1 HEHOMBI. 6
10 AJbaerunpl 1 KETOHEI 6
11 KapOoHOBBIE KUCIIOTHI. 10
CrnosxHble 3(pUpBbI U )KUPBIL.
12 AMUHBI. AMHHOKHCIIOTBI 6
13 VYriaeBoasl 4
14 KonrponbHas padora 2
Hrorono 68
pazneny:
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11 KUIIACC

Ne | HamMeHOBaHuUe pa3aesioB U TeM Kosmuect- | BocnurareibHbIH
/1 | MPorpamMmbl BO YacoB KOMIIOHEHT
Jlek [Cemm
HHH [HAPBI
Pazpea 2. O0mas xumusi
1 CtpoeHue aTomMa B CTpyKTypa 2 1 | ®opmupoBanue
NEPUOINIECKOI CHCTEMBI OTBETCTBEHHOTO OTHOIICHUS
K MTO3HAHUIO XHMUH;
2 |Xumuueckas  CBI3b M CTpocHHE | 2 3
TOTOBHOCTHU ¥ CIIOCOOHOCTH
HEOPraHMYECKUX BEIIECTB.
YYaIIUXCs K CaMOPa3BUTHIO
3 | Tepmoxumusi. 2 2 | 1 camMmo00pa3oBaHUIO Ha
OCHOBE M3YYCHHBIX (DAaKTOB,
4 | CKOpOCTh  XMMHYECKHX  peakiuid u| 2 4 | 3aKOHOB W TCOPHH XUMHH,
XAMHWYECKOE PAaBHOBECHE. 0CO3HAHHOr'O BBIOOpA U
MOCTPOCHHE
5 PacTBOpBI. 4 6 WHMBHLyaTbHOM
00pasoBarenbHON
6 | OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 4 6 | TpaekTopHH.
PEaKIHH.
KonTponbhas padora 2
Wroro no pazaeny: 40
Pasnen 3. Heopranunyeckasi xumust
7 | O6mas XxapakTepucTUKa METaJIOB 2 2 | ®opMHUpOBaHUE OCHOB
HKOJIOTUYECKOTO CO3HAHUS
8 | Bomopox 1 1 | Ha OCHOBE IpU3HAHMSA
LIEHHOCTH HU3HH BO BCEX €€
HPOSIBICHUSX U
9 | Dnmementsl 17 TpymsI (TalOTEHBI) 2 4 p
HE00X0JUMOCTH
OTBETCTBEHHOT'0, OEPEIKHOTO
10 | DnemeHTHI 16 TpyNIIBI (XaIEKOTEHBI). 2 2 | rHOmeHNS K oKpysKaroIIeit
cpene
11 | DnemeHThl 15 rpymnmbl (THUKTOTEHBI). 2 4
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12 | Dnementsr 14
yriiepoia)

TPYIIIbI

(moarpynmna

KontponbHas padota 2
Hroro mo pazaeny: 28
Bcero: 68
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[Ipunoxenue 1.

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O IIPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

denepalibHBIN NIEpeUeHb YUSOHUKOB HAXOUTCS Ha caiTe https://fpu.edu.ru/

yLIe6HO'MeTOI[I/ILIeCKOC u I/IH(l)OpMaI_II/IOHHOG obecneyeHne JUCHUITIIMHBI:

Jlumepamypa:

1) xypc nekuuii;

2) B.B. Epemun, H.E. Ky3smenko, B.B. JIyaun, A.A. JIpoznos, B.W. Tepennn. Xumus 10
kiacc. YueOnuk. [Ipodunphsiii yposens. M.: Ipoda, 2008.

3) B.B. Epemun, H.E. Ky3smenko, B.B. JIynun, A.A. JIpo3nos, B.W. Tepernn. Xumust 11
kiacc. YueOnuk. bazosslii ypoens. M.: JIpoda, 2008.

4) «Xumus B Jletneit mikose». C.I'. Bapam, M.A. Uneun. M3a-so CYHI] HI'Y, 2009.

5) «OO0uias 1 HeOpraHMUYecKas XUMHD (IBYXTOIUYHBIN (DPU3UKO-XUMHUESCKHI TOTOK), YaCTh
1. C.I'. bapam, 1.H. Muponosa. U3n-so CYHI] HI'Y, 2015.

6) «OOuias u Heopranudeckas xumus», yactb 2. C.I'. Bapam, U.H. Muponosa. U3a-Bo
CYHII HI'Y, 2007.

7) CnpaBounble TaOmuubl 1o oOmed u Heopranmvecko xumumu. C.I. Bapam, W.H.
Muponosa. U3n-so CYHII HI'Y, 2008.

8) JlabopatopHsbie paboTHI 10 Heopranudeckor xumuu. M. A. Unbun, U.H. Muponosa. U3 -
Bo CYHII HI'V, 2005.

9) «Hauana xumun». H.E. Ky3smenko, B.B. Epemun, B.A. [Tonkos. JIro6oe u3nanue.

Hononrnumenvras numepamypa:
1) «Heopranuueckas xumus, T. 1-3». I[Tox pen. 0. /1. TpetbsikoBa. M.: «Axagemusi», 2004.
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