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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamMma mo XMMHHM Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHHS
paspaborana Ha ocHoBe @enepanbHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit ®Dexnepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOl 00pa30BaTENBLHON MpOrpaMMbl cpefHero obmiero obpazoBanus(POIl
COO), mnpexacraBieHHblx B DenepaqbHOM TOCYAAPCTBEHHOM 00pPa30BaTEIbHOM
crangapte COOQO, ¢ yuérom Konuenmuu mpenonaBaHusi yaeOHOTO IpeaMeTa « XUMHUs»
B oOpa3oBaTelnpHBIX oOpraHu3zauusax Poccuiickoil ®enepanuu, peaarn3yronmx
OCHOBHBIE 00pa3oBaTelbHBIE IPOrPaMMbl, U OCHOBHBIX IHOJOXeHUl «Crpateruu
pazButusi Bocnutanuss B Poccuiickoir ®enepanuu Ha nepuoa no 2025 roma»
(Pacnopsikenue [pasurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMUsl Ha ypOBHE YIIIyOJIEHHOTO U3yYEHUS 3aHUMAET Ba)KHOE MECTO B CUCTEME
€CTECTBEHHO-HAay4YHOTO 00pa3oBanusa y4ammxcs 10—11 knaccos. M3yuenue npeamera,
peasimzyeMoe B YCIOBUAX UGG EpPSHIMPOBAHHOTO, MPO(GHUIBLHOTO O0ydYeHus,
MPU3BAaHO O00ECHeYnTh O00ME00pa3oBaTEIbHYI0 U OOMIEKYJIbTYPHYIO ITOATOTOBKY
BBIITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO ISl aJaNTalid UX K OBICTPO MEHSIOIIUMCS
YCJIOBUSIM JKU3HH B COLIMYME, a TAKXKE JJIS MPOJOJKEHUSI O0yUeHHUs] B OpraHu3alusax
npoeCCHOHATTLHOTO 00pa30oBaHMsA, B KOTOPBIX XHUMHUS SBISETCS OJHOW W3
MPUOPUTETHBIX JUCIUTILIIH.

B nmporpaMMe mno XMMHMM Ha3Hay€HHE IpeaMera «XUMHUS» I0JIydaeT
0IpOOHYI0 UHTEPIIPETALINIO B COOTBETCTBUU C OCHOBOIIOJIATAIOIIUMU MTOJIOKEHUSIMU
OI'OC COO o B3auM0O00YCIOBICHHOCTH LEJIEN, COIEPIKAaHNUs, PE3YIbTATOB 00YUECHMUSI
u TpeOOBaHHM K YPOBHIO NOJTOTOBKU BBIMYCKHUKOB. CBHIETENILCTBOM TOMY
SIBJIIOTCS CIIEAYIOIINE BBITOJIHAEMbIE TPOrPAMMOM MO0 XUMHUU (DYHKIIUU:

e UH(OPMALIMOHHO-METOANYECKas, — peanu3alus KOTOpoil  obecrednBaeT
NOJIydeHUEe TPEACTABICHUS O LeNsAX, COJAepXKaHWU, OoOmell crparerun
o0ydeHusi, BOCIUTAHUA U DPA3BUTHUSA OOYYAIOIIUXCS CPEACTBAMM IpeIMeTa,
M3y4aeMoro B paMKaxX KOHKPETHOIO MpOoQuIs;

¢ OPraHNU3alMOHHO-TUIAHUPYIOIIAs, KOTOpasl NPEeNyCMAaTPUBACT OIPEICIICHUE:
MPUHILIMIIOB CTPYKTYPUPOBAaHUS U MOCIJIEAOBATEIIBHOCTU U3yYeHUs y4eOHOro
mMarepualia, KOJIMYECTBCHHBIX U KAYCCTBCHHBIX €TI0 XapaKTCPUCTHUK, ITOAXOA0B
K (OpPMHUPOBAHUIO  COJEP)KATENIbHOM OCHOBBI KOHTPOJSL U OLEHKHU
oOpa3oBaTeNbHBIX  JOCTHXKEHMM OOydaloIluxcsi B paMKax HTOTOBOM
arTecTaluy B opMe €IMHOTO TOCYAapCTBEHHOTO HK3aMeHa M0 XMMHUHU.

[Tporpamma asst yrimyOnEHHOTO HU3YUYEHUS] XUMHH:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJAEpKaHUE, 00s13aTeNbHOE IS
M3YyYEHHUs B paMKax OTAENbHBIX NMpoduiiel, mpeaycMaTpuBaeT paciupeaesieHre
U CTPYKTYpHUpOBaHHE €ro IO KjaccaM, OCHOBHBIM CO/Ep KaTelIbHbIM
TUHUSAM/pa3ienam Kypca,



e TaéT MPUMEPHOE pacipenesieHne y4eOHOro BpeMEHHU, PEKOMEHIyeMOro IS
U3YUYCHMSI OTJCIIbHBIX TEM;

empe/yiaracT IPUMEPHYIO  IOCIEAOBATEILHOCTh  W3YYCHHS  y4eOHOTro
Marepuaja ¢ Y4Y€TOM JIOTMKM IOCTPOCHHUSI Kypca, BHYTPUIPEAMETHBIX H
MEKIPEIMETHBIX CBSI3EH;

e TaéT METOAMYECKYIO MHTEPIPETALMIO IIeNIeH U 3a7a4 U3ydeHUs peaMeTa Ha
yIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPHUTETOB B CHUCTEME
cpenHero  oOmiero  oOpa3oBaHUs,  COAEP)KATENBbHOW  XapaKTEPUCTHUKH
IUIAHUPYEMBIX  pE3ylbTaTOB  OCBOEHUS  OCHOBHOM  0Opa3oBaTelbHOMN
MIPOrpaMMBbI CpeaHero o0miero oopa3zoBanus (JITYHOCTHBIX, METAIPEIMETHBIX,
NPEJIMETHBIX), @ TAK)KE ¢ YYETOM OCHOBHBIX BUJIOB Y4eOHO-IIO3HABATEIBHBIX
JEeUCTBUI 00yYaroIerocs M0 OCBOSHHIO COACPKaHUS IPeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSIM B IPOTpaMMe IO XHMHHU TIPEIyCMOTpEHa
[IPEEMCTBEHHOCTh ¢ O0OyYE€HHEM XMMUHU Ha YPOBHE OCHOBHOI'O 00IIE€ro oOpa3zoBaHUsI.
3a mpenenaMu  YCTAHOBJIEHHOM  MporpaMMoll 1O  XMMHH  00s3aTEIbHOU
(VHBapUaHTHOM) COCTaBISIOLIEH coJepKaHusi ydyeOHOro mnpeamera «XUMHS»
0CTaéTcsi BO3MOXKHOCTh BbIOOpA €ro BapUaTUBHOM COCTAaBIISIOLIECH, KOTOpasl JA0JKHA
OTIPEJIENIATHCS B COOTBETCTBHHU C HAMIPABICHHEM KOHKPETHOTO TPOQHIIS 00ydeHUsI.

B coorBerctBuUM ¢ KoHUenTyaidbHbIMU mnonoxeHusmu PrOC COO o
Ha3HAYEHUM NpeaIMeToB 0a30Boro M yriyOnEHHOIO ypOBHEH B  CHUCTEME
g depeHIIMPOBAHHOTO O0YUICHHS HA YPOBHE CPEIHEr0 O0IIero 00pa3oBaHUS XUMUS
Ha YpOBHE YIITyOJEHHOTO M3y4YCHHUs HANpaBJICH HA PEaTH3aIHI0 IPEEMCTBEHHOCTH C
MOCJICAYIOLUM 3TallOM IOJIyYE€HUS XUMUYECKOro 00pa30BaHUS B paMKax H3Y4EHHUs
CTEIUANBHBIX E€CTECTBEHHO-HAyYHBIX W XWMHYECKUX [JUCHUIUIMH B BY3aX W
OpraHM3alMsIX CPEeIHEro NpodeccuoHanbHOro oOpa3oBanus. B 3Toil cBs3M U3yuyeHue
npenMera «XHUMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pacllUpeHHe WU
yIriyOJIeHHE TEOPETHMYECKOM W TPaKTUYECKOW TMOATOTOBKUA  OOydYaromuxcs,
BBIOpABUINX ONpEAENEHHBIM Mpodguiab OOydeHHus, B TOM YHCIE C MEPCHEKTUBOU
MOCJEAYIOIEro  MOJYYEeHUsS  XUMHYECKOro o0pa3oBaHusS B OpraHU3alUsaX
npodeccuoHabHOr0 00pazoBanusi. Hapsay ¢ atum, B cBere TpedboBanuit ®I'OC COO
K IUIAaHUPYEMBIM pe3yJibTaTaM 0CBOEHUs (heepaabHOM 00pa3oBaTeIbHON IPOrpPaMMBI
cpenHero oOmiero o0pa3oBaHUs H3Y4YEHHE IpeaMeTa «XUMHUS» OPHUEHTHPOBAHO
TaK)K€ Ha pelIeHHe 3a7ay BOCHUTAHUS U COIMAIILHOTO Pa3BUTHUS 00YyYaroIIMXCs, Ha
dbopMHUpoBaHHE Yy HUX OOIIEHMHTEUIEKTYaIbHBIX YMEHHA, YMEHUI paldOHaIH3aINN
ygeOHOTO Tpyda W O0OOMEHHBIX  CIOCOOOB  JICSATENBHOCTH, HMMEIOIINX
MEKIUCIUTIIIMHAPHBINA, HAIIPEIMETHBIN XapaKTep.

CocrapngomuMu  mpeamera «XUMHUS» Ha YpPOBHE YIyONIEHHOrO H3yueHUs
SABIAIOTCS  yriyOnéHHble Kypcbl — «Opranundeckas xumus» U «OOmas u
HeopraHuueckas Xxumusi». [Ipu ompeneneHun Moaxoa0B K OTOOPY U CTPYKTYpHOM
OpTaHU3aINH COJEPKAHUS ITHX KYpPCOB B MIPOTPaMME MO XMMHH 32 OCHOBY TIPUHSITHI
nosioxkeHns GI'OC COO o paznuuusx 6a30BOro M yriryoJIEHHOTO ypOBHEH M3ydeHUs
npeaMera.

OcHoBy coxaepxanus KypcoB «Opranuueckas xumus» u «OOmas u
HEOPTaHMYECKasi XUMHS» COCTaBIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW U YMEHHH,



OTHOCALIMXCS K 0a30BOMYy YpOBHIO HM3Yy4YEeHHs MpenMeTa. JTa CHUCTeMa 3HaHHUH
IIOJIy4aeT OIPENEIEHHOE TEOPETUYECKOE JOIOIHEHUE, I103BOJIAIOIIEE OCO3HAHHO
OCBOHTbH CYIIECTBEHHO OonbImIMiA 00BEM (PaKTONIOTHYECKOro Marepuana. Tak, Ha
yrIIyOJnEHHOM YpOBHE U3yUYEHHsI peMeTa oOecredeHa BO3MOKHOCTh 3HAYUTEIbHOTO
yBEJIMYEHHUS 00bEMa 3HAHUN 0 XMMHUYECKHX JJIEMEHTaX M CBOMCTBAX MX COCIUHCHHIMA
Ha OCHOBE paCIIUpEHUs W YIrIIyOJeHUs MpPEICTaBICHHH O CTPOCHUHU BEIECTBA,
XUMHUYECKON CBSI3U U 3aKOHOMEPHOCTSX IPOTEKaHUsl peakluii, pacCMAaTPUBAEMBIX C
TOYKM  3pEHUS  XUMMYECKOM  KHHETUKM U  TepMOAMHaMUKHU. M3yueHue
NEepUOANYECKOro 3akoHa M [lepuoauueckoll CHCTEMbl XUMHUYECKHX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX MPEJCTABICHUAX O CTPOCHUU
aToMa. XMMHUYECKasi CBSA3b OOBACHACTCS C TOUKU 3PEHHSI SHEPTreTUYECKIX NW3MEHEHHUN
npu e€ o0pa3oBaHUM M Pa3pYIICHUWH, a TAKXKE C TOYKH 3PECHUS MEXAHU3MOB €&
oOpazoBanus. M3ydeHume THUIIOB  peakuuii  JgomoyHseTcs  (opMupoBaHHEM
MIpPECTaBICHUM 00 3IEKTPOXMMMUECKUX IpoLeccax M 3JIEKTPOJU3€ PpaCIUIaBOB U
pacTBOpOB BeHIECTB. B Kypce OpraHM4eckoM XHMMHM 1P PACCMOTPEHUHU
PEaKIMOHHON CITIOCOOHOCTH COEIMHEHUM YAeNsIeTcsl 0co00e BHUMaHKE BOIpocaM 00
AJIEKTPOHHBIX (P (PeKTax, 0 B3aMMHOM BIUSHUH aTOMOB B MOJICKYJaX M MEXaHHU3Max
peaKkuuid.

Ocoboe 3HaYeHne UMEET TO, YTO Ha COAEPIKaHUE KypCOB XUMHUH YIIyOIEHHOTO
YPOBHSI U3y4YEHUS Ul KJIAcCOB ONpPENENEHHOro npoduiis (IJIaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep JOMOJHEHHM K OOIIed CHCTeME NPEAMETHBIX 3HAHHI)
OKa3bIBAIOT BJIMSHUE CMEXKHbIE ITpeaMeThl. Tak, HanpuMep, B COJIEpPKaHUU MPEAMETA
IUIL KJIACCOB XHMMUKO-(pu3mueckoro mpoduist OojblIoe 3HAUYeHUE OYyAyT HMETh
2JIEMEHTHl yuyeOHOro martepuana mo oomeidl xumuu. [Ipu n3yyeHun mnpenMera B
JAHHOM CJTy4yae akLeHT Oy/eT clenaH Ha OOUIHOCTh METO/OB MO3HAHHUS, OOIIHOCTD
3aKOHOB W TEOpUM B XMMHUH U B (U3HMKE: aTOMHO-MOJIEKYJSpHas TEOopHUs
(MonexynsipHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHHUS MacChl U DHEPIUHU, 3aKOHBI
TEPMOJAVHAMUKH, IEKTPOJIN3A, IPEACTABICHUS O CTPOCHUH BEUIECTB U APYTOE.

B 10 ke BpeMs B copiepKaHUM NPEAMETA JUIsl KIAaCCOB XMMHKO-OMOJIOTHYECKOTO
npoduis 607NN yeNnbHBINA Bec OYAEeT UMETh OpraHrueckas Xxumus. B atom ciydae
MIPEIOCTABIIAETCS BO3MOXKHOCTH Uil  0ojiee  OOCTOSITENIbHOTO  pacCMOTPEHMUS
XUMHUYECKON OpraHM3aly KJIETKH Kak OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM
BXOJAT, K IMpHUMEpPYy, TaKue€ CTPYKTYpPHbIE KOMIIOHEHTBHI, KaK JIUMIHIbI, OEJKH,
YIJIEBOJbI, HYKJIEHMHOBBIE KHCIOTBI W Jpyrue. IIpm 3TOM 3HaHHMS O coOCTaBe H
CBOMCTBax IPEJCTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIyXKaT
OCHOBOI JIJIs1 U3yYEHUS CYIIIHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B nmnnane ¢opMupoBaHHs OCHOB HAay4HOIO MHPOBO33PEHHUS, OCBOCHHUS
OOlIeHAYYHBIX METO/OB IMO3HAHUS M OIbITa MPAKTUYECKOIO MPUMEHEHHS HayYHBIX
3HAHUN W3Y4YeHHE TpeaAMeTa «XUMHUs» Ha YriayOoJa€HHOM YypOBHE OCHOBAaHO
Ha MEXIPEAMETHbIX CBA3SX C Yy4eOHBIMU NpeIMeTaMH, BXOJASIIMMU B COCTaB
npenIMeTHeIX obnacteil «EcTecTBeHHO-HayuHble NpeaMeTsl», «MaremaTuka H
nHpopmatrka» 1 «Pycckuil I3bIK U IUTEpATypay.

[Ipu n3yyenun yuebHoro npeamera «XUMHUs» Ha YIIIyOJIEHHOM YpOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOT'O M CpeIHero obimiero oOpazoBanms (Ha 0a30BOM YPOBHE),



3ajaueil MepBOCTENICHHOM 3HAUMMOCTH SIBJISETCS (JOPMHUPOBAHUE OCHOB HAYKH XUMHH
KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTHUECKOIl AEATEIbHOCTU YETI0BEKa
U OIHOIO M3 KOMIIOHEHTOB MMPOBOM KyJlbTypbl. Pemienue 3ToM 3amaun Ha
yriIyOIEHHOM ypOBHE M3yU€HMs IpeAMETa MPEAoiaraeT peaau3aluio Takux LejeH,
KaK:

e popMHpOBaHHE TPEACTABICHUNA: O MaTepUalbHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTSAX W IO3HABaEMOCTH SIBICHUI MPHUPOIBL, O MECTe XUMHH B
CUCTEeME €eCTeCTBEHHBIX HayK M e BeAyled poiau B obecreueHUuu
YCTOHYHMBOIO Pa3BUTHsI YEJIOBEUECTBA: B PEIICHUU MPOOIEM IKOIOTHYECKOM,
SHEPreTUUECKOM U MUIIEBON 0€30MacHOCTH, B Pa3BUTUH MEIULIMHBI, CO31aHUN
HOBBIX MaTepuajoB, HOBBIX HCTOYHHMKOB SHEpPrud, B oOecredyeHuu
paIMOHATILHOTO MPUPOAONOIL30BaHMs, B (OPMUPOBAHHH MHUPOBO33PEHUS U
oOmieil KymbTypbl 4eJIOBeKa, a TakKKe OSKOJIOTUYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U TIPUPOJIHOM Cpefie;

¢ OCBOCHHME CHUCTEMBI 3HAHWH, JCKAIINX B OCHOBE XMMHUUECKOM COCTABIISIOMICH
€CTECTBEHHO-HAYYHOH KapTHHBI MHUpa: (QyHIaMEHTAIbHBIX MOHSATHH, 3aKOHOB
A TEOPHM XMMHH, COBPEMEHHBIX IMPEIACTABICHUN O CTPOCHUM BELIECTBA HA
pa3HbIX YPOBHSX — AaTOMHOM, MOHHO-MOJIEKYJSIPHOM, HAaJIMOJEKYIISIPHOM, O
TEPMOAMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSAX IPOTEKAHUS
XMMHYECKHX PEaKIUi, O XUMUYECKOM PAaBHOBECHH, PACTBOPAX U AUCIEPCHBIX
cUcTeMax, 00 OOIIMX HAYYHBIX MPUHIUIAX XMMHYECKOTO ITPOU3BOCTBA;

 hopmupoBanue y 00y4aroLMxcs OCO3HAaHHOTO [IOHUMAaHUs
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHUM 11 OObICHEHHS
KIIIOUEBBIX HJIell M MpoOjaeM COBPEMEHHON XUMHM, A OOBACHEHUS U
IIPOTHO3UPOBAHUS SBJICHUN, HMEIOIIMX €CTECTBEHHO-HAYYHYIO IIPUPONY;
IPaMOTHOTO pELIeHUs1 MpoOJeM, CBA3aHHBIX C XUMHEW, MPOTHO3UPOBAHUS,
aHalu3a U OLEHKH C MO3MIMH SKOJOTMYECKON Oe30MacHOCTH MOCIE/ICTBHUM
OBITOBOM M TPOM3BOACTBEHHOM [JESATEIBHOCTH 4YEJOBEKa, CBA3aHHOM C
XUMHUYECKUM NPOU3BOJCTBOM, HCIOIb30BAHUEM U NIEpepabOTKOM BEIIECTB;

e yIIyOJICHHE MPEJCTABICHUN O HAyYHBIX METO/ax TMO3HAHUs, HEOOXOIUMBIX
JUTSL TIPUOOpETEHNsT YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS
XUMUYECKHX SIBJICHHUHM, HMMEIONUX MECTO B TMPHUPOJE, B MPAKTUUECKOH
JEeSATEIbHOCTH U TTOBCETHEBHOU JKU3HMU.

B mmane peamms3anun 1NCPBOOYCPCAHBIX BOCIUTATCIIBHBIX W PA3BHUBAIOMIUX
(GYyHKIHMA TIETOCTHOM CHCTEMBI CpeIHero oOmmero o0pa3oBaHUS TPHU H3YUCHHH
npeaMeTa «XuMus» Ha YrIyOlnEHHOM YpOBHE OCOOYIO aKTyajdbHOCTh NMPHOOPETAIOT
TaKWe [eH U 33JIa4H, KaK:

¢ BOCIIMTaHUE YOSKIEHHOCTH B MTO3HABAEMOCTHU SIBIICHUM MPUPOJIBI, YBAXKCHHUS
K TIIpolieccy TBOpYECTBA B OOJIACTH TEOPETUYECKUX M TMPHUKIAJHBIX
UCCIIEIOBAaHUN B XUMUH, GOPMUPOBAHUE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;



epa3BUTHE MOTHBAIlMU K OOYYEHHWI0O U TMO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJTIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX
IICHHOCTEH;

ePa3BUTHE IMO3HABATEIIbHBIX HWHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKUX
crocoOHOCTell  OOydaromuxcsi, (OPMHUPOBAHHE Y HHUX CO3HATEILHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCHEIHON NpodecCHOoHanbHON M OOIICCTBEHHOMN AeATEIbHOCTH,
OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3I0POBBIO U MOTPEOHOCTH B 37I0POBOM
o0pase KHU3HH;

e popMupoBaHne yMEHUH U HABBIKOB Pa3yMHOTO IPUPOOIOIH30BAHNS,
pazBuTHE 3KOJIOTHYECKON KYJIBTYpBHI, npuobperenue OIIBITA
00111€CTBEHHO-TI0JIE3HOM 3KOJIOTMUECKOMN 1eATEIbHOCTH.

OO01iee 4McIO YacoB, MPEAYCMOTPEHHBIX JJISi M3YYEHUS XUMHHU Ha YriyOJeHHOM
ypoBHE cpenHero oOmiero obpaszoBanus, cocrasisier 102 gacos: B 10 xmacce — 102
yaca (3 yaca B HE/IEIIO),

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[Ipeamer u 3HaAYEHHE OPraHUYECKON XUMUH, MPEACTABICHHE O MHOTO0Opa3uu
OPraHUYeCKUX COCTMHEHUH.

DNEeKTpOHHOE CTPOEHHE aTroMa YIJIepoJia: OCHOBHOE U BO30YXIEHHOE
cOoCcTOsIHUS. BaneHTHbIE BO3MOXHOCTM aTroma yriepojaa. XHMHYecKas CBSI3b B
OpPraHMYECKUX COEAMHEHHAX. THIbl TMOpUAM3ALMM aTOMHBIX OpOuTanei yriepona.
Mexanu3msl o0Opa3oBaHUs KOBAJICHTHOM CBA3U (oOMeHHBIH u
JIOHOPHO-aKUENTOPHBIN). TUIBl MEepeKpbIBaHUS aTOMHBIX OpOUTanei, G- U T-CBSI3U.
Onunapnasi, ABOHas W TpoiHas cBsaA3b. CrmocoObl pa3pbiBa CBsS3€i B MOJIEKYyJax
opranuyeckux BemiecTB. [loHaTne o CBOOOAHOM pajauKaie, HykiIeopuie u
aneKTpoduIIe.

Teopus crpoenust opranndeckux coeaunenuit A.M. BytiepoBa u coBpeMeHHbIe
MIPEJICTAaBICHUS] O CTPYKTYpE MOJEKYyJ. 3Hau€HUE TEOPHUH CTPOCHHS] OPraHUYECKUX
coequHeHnl. MomnekynspHble U CTPYKTypHbIe (hopmynbl. CTpyKTypHBIE (OpMYIIbI
pa3IMYHBIX BHJIOB: pa3BEPHyTas, COKpall€HHas, ckeineTHas. W3omepus. Buabl
M30MEpHUH: CTPYKTypHAasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE YPPEKTHl B MOJIEKYaxX
OpPraHMYECKUX COSAMHEHUN (MHAYKTUBHBIN U Me30MEPHBII 3(PPEKTHI).

[IpenacraBnenne o kinacCUpUKAIMU OpPraHWUYECKUX BemiecTB. [loHsaTHe O
¢byHkuoHanpHOW rpymme. ['omonorus. I'omosnorudeckue psiapl. CucremMarnyeckas
HOMeHKJarypa opranuueckux coemuHeHnii (IUPAC) um TpuBHanbHbIe Ha3BaHUS
OT/EJIbHBIX MPEICTABUTEIEH.



Ocobennoctu " KJaccuukanus OpPraHUYECKUX peaxuui.
OKuCINTENFHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B OPTaHUYECKON XUMUH.
OKclepuMeHTaIbHbIE METOIbI M3YyUYCHUS BEIIIECTB u uX

IIPEBPAIICHUN: 03HAKOMJICHHE C 06pa3uaM1/1 OpPraHnM4CCKUX BCIICCTB U MaTCprualaMU

Ha UX OCHOBE, OMNbITHI IO MPEBPAILEHUI0 OPraHUYECKUX BEIIECTB NP HArPEeBaHUU
(nnaBneHue, OOYIJIMBaHME M TOpPEHHUE), KOHCTPYMPOBAHHE MOJEIEH MOJEKYJ
OpPraHMYECKUX BEILIECTB.

YriaeBoaopoabl.

Anxanel. ['oMonorudeckuii psj ankaHoB, oOmias ¢Gopmyiia, HOMEHKJIATypa U
u3oMepus. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
Sp*-rubpuau3aius aTOMHBIX OpOMTaneil yriepoaa, o-cBsizb. dusnveckue CBOICTBA
AJIKAHOB.

XUMUYECKHE CBOMCTBA aJKAaHOB: pEAaKUUU 3aMELICHHS, H30MEpHU3aIUU,
JNEeTUIpUpPOBaHMs, LMKIW3ALWK, HUPOJIM3a, KpekuHra, ropenus. IlpencraBnenue o
MEXaHU3Me peaklUii paJluKaJIbHOIO 3aMEILEHUSI.

Haxoxnenue B npupose. CriocoObl OTydyeHUs: U IPUMEHEHHUE aJIKaHOB.

Huknoankansl. O0mas ¢gopmyna, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHUSI U XMMHUYECKHX CBOMCTB MaJbIX (IIMKJIONPOIAH, IUKJIOOyTaH) M OOBIYHBIX
(IMKIIOTIEHTaH, IUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMYYEHUsI U MPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMoNOTHYECKUI psifl amKeHOB, o0mas ¢opmyia, HOMEHKIATYpA.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJKEHOB, SP’*-THOpUIU3aIIMs
aTOMHBIX oOpOuTaneil yriaepona, o- M m-CBsi3u. CTPYKTypHass U T€OMETpUYECKas
(umc-TpaHc-) uzomepusa. PuznuecKue CBOMCTBA aJIKEHOB. XUMHUYECKHE CBOWCTBA!
peakuuu TMPUCOECTUHEHMS, 3aMEUIeHHs] B O-TIOJOKEHUE IMpU JBOMHON CBs3H,
nojauMepusauuu u okucienus. [IpaBuno MapkoBHHKOBa. KauecTBEHHbIE peaklMi HA
JBOMHYIO CBsA3b. CIOCOOBI MOTYYEHHS U IPUMEHEHHE aIKEHOB.

AJKagueHsl. Knaccudukanus aJIKaJIneHOB (conpspkEHHBIE,
U30JIMPOBAHHBIC, KyMyauposanuvle). (OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS U
XUMHYECKHX CBOWCTB COMPSOKEHHBIX gueHoB, 1,2- wu 14-mpucoenuHeHue.
[Tonumepuszanust conpsik€HHbIX JUeHOB. CrHocoObl MOJMY4YeHHs] W NPUMEHEHHE
AJIKaJUEHOB.

Ankunbl. ['oMonoruyeckuii psj adkWHOB, 001mIas GopMyia, HOMEHKJIATypa U
n3oMepus. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aJIKUHOB,
Sp-rUOpUaM3aKs aTOMHBIX opOutanei yriepona. OuU3NYeCKue CBOWCTBA AJIKHUHOB.
XUMUYEeCKHEe CBOWCTBA: PEaKIMU MPUCOENWHEHUS, AUMEpPU3aluu U TpUMEpU3aIlHH,
okuciieHusl. KuciaoTHele CBOMCTBA aJKWMHOB, UMEIOIIUX KOHUEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakuuu Ha TpPoOiHYIO CBsi3b. CHOCOOBI MONY4YEHUS M NPUMEHEHHE
AJIKUHOB.

ApomMaTudeckue yrieBoJopo/ibl (apeHsl). I'omonorndeckuil psii apeHoB, oomas
¢dbopMyIia, HOMEHKJIaTypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKybl 6eH3omna. dusznueckue cBOMCTBa apeHOB. XUMHUYECKUE CBOMCTBa OeH30I1a
U €ro TOMOJIOTOB: PEAKIMHU 3aMeIleHUs B OCH30JbHOM KOJIbLE U YIJIEBOAOPOIHOM
paaukaine, peakUWd  NPUCOECIUHEHUS, OKHUCIEHHE  TOMOJIOroB  OeH3oa.



[IpencraBnenue 06 OPUEHTUPYIOIIEM ACHCTBUU 3aMECTUTENEH B OEH30JIbHOM KOJIbIIE
Ha TpUMepe AIKWIBHBIX PaJUKalOB, KapOOKCHIIbHOW, TMIPOKCHIIBHOW, aMHHO- U
HUTPOIPYIIIbI, aTOMOB TajJloreHoB. OCOOEHHOCTH XUMHUYECKMX CBOMCTB CTUpOJIA.
[Momumepu3zanust crupona. CrocoObl MONydeHUS M NPUMEHEHHE apOMaTHUECKUX
YIJIEBOJOPOIOB.

[Tpuponusiii ra3. Ilomyrueie HedTanbie razbl. Hedtb m e€ mpoucxoxaeHue.
Kamennslii yroms u mpoaykThl ero mepepaboTrku. CriocoObl mepepaboTku HedTH:
NEPEroHKa, KPEeKUHT (TePMHUYECKHH, KaTaIUTHYECKUI), pU(OPMHUHT, IHUPOIH3.
[TpoxykThl HEpepabOTKN HEPTH, X TPUMEHEHUE B IPOMBILIUICHHOCTH U B OBITY.

I'enernueckas cBA3b MEXKAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOCHHUE TallOTCHIIPOU3BOJAHBIX  YIIIEBOLOPOJOB. Peaknuu
3aMelleHus rajoreHa Ha
TUIPOKCOTPYIILY, HUTPOTPYIIITY, LINAHOTPYIIIY, AMUHOTPYIIITY. JeiictBue Ha
raJIOreHIIPOU3BOIHbIE BOJHOTO M CIIMPTOBOIO pacTBopa Iuénouu. BzaumopeiicTue
JUTaJoOreHaJIkaHOB C MarHueM U IUHKOM. [loHsiTue 0 MeTamioopraHMyecKux
coequHeHUsAX. lMcnonp30BaHME TralOreHNPOU3BOJHBIX YIJIEBOJOPOJOB B  OBITY,
TEXHHUKE U NIPU CUHTE3€ OPraHM4eCKUX BEIIECTB.

OKClepUMEHTAJIbHBIE METO/IbI W3YYCHUS BEIIIECTB " ux

[PEBpaIICHHH: U3yYeHUEe (PU3UIECKUX CBONCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTS),

Ka4eCTBEHHBIX PEaKIMH YIJIEBOJOPOJOB Pa3IMYHBIX KIJIACCOB (0OecIBEeUnBaHUE
OpOMHOM WJIM HWOTHOW BOJBI, pacTBOpa IEpMaHTaHATa KaJlhs, B3aWMOJCHCTBHE
alleTWJIeHa C aMMHayHbIM pacTBOpoM okcuaa cepeOpa(l)), KkauecTBeHHOE
oOHapy)XeHHE YTJepoJa W BOAOPOAAa B OPraHMYECKHX BEUIECTBAX, IIOJyYCHHUE
STWJIEHA W HU3Y4YEHHUE €ro CBOMCTB, O3HaKomiieHHe ¢ Koiuekuusmu «Hedpte» u
«Yronpy», ¢ o0pa3liaMu IMjacTMacc, KayuyKoB M PE3UHbI, MOJAEITUPOBAHUE MOJIEKYJ
YTJI€BOIOPOAOB U TaJIOT€HIIPOU3BOHBIX YITIEBOJIOPOIOB.

Kucnopoacoaepxamye oprannyeckne coeinHeHUsl.

[IpenenbHble onHOaTOMHBIE cnupThl. CTpoeHHe MoOJIeKyn (Ha MpuMepe
MeTaHojla W OJTaHoja). l'omonormyeckuil psa, obmas ¢opmyna, H30MepHs,
HOMEHKJIaTypa U kiaccupukanus. duznyeckrue CBONCTBA MPEIEIbHBIX OJJHOATOMHBIX
CupTOB. BOIOPOIHBIE CBSA3M MEXy MOJIEKYyJaMU CIUPTOB. XMMHUYECKHUE CBOWCTBA:
peaxkuuu 3aMeleHus, AeruapaTaliy, OKUCICHHS, B3aUMOIEHCTBHE C OPraHUYECKUMHU
U HEOpraHM4YecKWMHU KucioTamu. KauecTBeHHasi peakuysi Ha OJHOATOMHBIE CIHPTHI.
JleiicTBre 3TaHOJIa U METaHOJIa Ha OpraHu3M uyenoBeka. CrocoObl MOJIy4eHUS U
[IPUMEHEHUE OJIHOATOMHBIX CIIUPTOB.

[Ipocteie adupel, HOMEHKIAaTypa U u3oMepusa. OcoOeHHOCTH (DU3NYECKUX U
XUMHUYECKHX CBOMCTB.

MHoroatoMHble CHOUPTHI — OSTUJICHIJIMKOIb M TIHLIEepuH. Dusznyeckue Hu
XUMHYECKHE CBOMCTBA: PEAKIMU 3aMEIEHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMHU KHUCJIOTaMH, KaueCTBEHHAas peaklus Ha MHOTOaTOMHBIE
cnuptel. [IpencraBnenue 0 MeXaHH3Me peaxuuit HYKJIEO(UIHHOTO
3ameneHus. [lefictBue Ha opraHusM yenoBeka. CriocoObl MOTY4YeHUs] U IPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.



@®enon. CrpoeHue MOJNEKYJIbl, B3aMHOE BIUSHUE TUAPOKCOTPYNIBI U
6enzonbHOro sAnpa. dusnyeckue cpoiicTBa (enonma. OCoOOEHHOCTH XUMHUYECKUX
coiicTB (penona. KauectBenusie peakiuu Ha penos. Tokcmunocts henona. CriocoOs
NoJTy4eHus U mpuMenenue penona. Genondopmanbaeruias cMoa.

KapOoHusnbHble COEAMHEHNS — AJIbJAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOECHHE
KapOOHMIBHOM Tpynmbl. ['oMosiorndyeckue psapl anbIeTWI0B W KETOHOB, 0OIIas
bopmya, nzomMepus 1 HoMeHkIarypa. dusnyeckue cBOMCTBA aNnbAETUI0B U KETOHOB.
XUMHUYECKHNE CBOWMCTBA albJETMAOB UM KETOHOB: pPEAKUUU IPUCOECTUHEHUS.
OxuciieHue anbAETHIOB, KAueCTBEHHbIE peaknuu Ha anbaerugsl. CrnocoOsl
IIOJIyYEHUS U IPUMEHEHUE aJIbJIETUIOB U KETOHOB.

OnHOOCHOBHEIE TIpelebHbIe KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ1 KapOOHOBBIX KucCIOT. M30mepus u HOMeHKnaTypa. Puznyeckue CBOWCTBA
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3H MEXIY
MOJICKYJIaMH KapOOHOBBIX KHCIJIOT. XHWMHUUYECKHE CBOMNCTBA: KHCJIOTHBIC CBOWCTBA,
peakuuss d3TepUPHUKALMU, PEAKIUHM C YYacTUEM YIJIEBOJAOPOJHOIO pajJuKaja.
OcoOeHHOCTH CBOWCTB MyPaBbHHOM KHCIOTHL. [oHATHE O IPOM3BOIHBIX KAPOOHOBBIX
KHCJIOT — CIIOKHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH
CBOMCTB HENpEAENbHbIX U apOMATUYECKUX KapOOHOBBIX KHUCIIOT, AUKApOOHOBBIX
KHCJIOT, THIPOKCUKApOOHOBBIX KHCIOT. llpeacraBuTenu BBICIIMX KapOOHOBBIX
KHCJIOT: CTeapuHOBasl, NaJIbMUTUHOBAS, OJIEUHOBAsL, IUHONEBAS,
JuHOoNeH08as KUCIOTh. CIIOCOOBI OTyueHUs! U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['omonorudeckwii psg, oOmas ¢opMmynna, H30MEpUs U
HOMeHKJIatypa. Pdusndyeckne M XHMMHMYECKHE CBOMCTBA: THIPOJIN3 B KHUCIOW H
LIEJIOYHOM cpelie.

XKupsl. Ctpoenue, pusnuecknue U XMMHUYECKHE CBOMCTBA UPOB: TUAPOJIU3 B
KHCIION M 1enoyHol cpene. OCOOEHHOCTH CBOMCTB JKHMPOB, COAEpX AIUX OCTATKU
HeMnpeJeNbHbIX JKUPHBIX KUCIOT. JKupsl B ipupo/e.

MpBLT4 Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

O6bmas xapakTepuctuka yriepoos. Kinaccudukanus yraeBosoB (MOHO-, 11- U
MoJINCaxapubl). Monocaxapusr: IJIF0KO034,
¢bpykTO3a, rajgakros3a, pudosa, ne3okcuproos3a. duznyueckre CBOWCTBAa U HAXOXKACHHE
B npupone. PorocuHTe3. XUMUYECKHE CBOWCTBA IJIIOKO3bI: PEAKLIUU C y4aCTUEM
CHUPTOBBIX M aJbJAECTUAHON TPYII, CIUPTOBOE M MOJIOYHOKHCIOE OpOKEeHHE.
[IpumeHneHue riroKo3bl, €€ 3HaUYCHUE B )KU3HEACSITEIbHOCTH Opranu3Ma. J{ucaxapusl:
caxapo3a, MajbTO3a WU JIakTo3a. BoccraHaBnMBaromye M HEBOCCTaHABJIMBAIOIIME
nucaxapunabl. ['maponus maucaxapunoB. HaxokneHue B mpupojie M NpUMEHEHHE.
[Tonucaxapuapl: Kpaxmal, TJHMKOTeH M 1eitono3a. CTpoeHHe MaKpoOMOJIeKyI
Kpaxmalia, TIIMKOTeHa U LeJUTI0N103bl. PU3nyecKue CBOMCTBA KpaxMalla U LEJUTI0JIO3bI.
XUMUYEeCKHEe CBOMCTBAa KpaxMmaia: THAPOJU3, KAaueCTBEHHAs pEaKIHsl C HOJOM.
XUMUYECKHE CBOWMCTBA LIEJUIIONIO3bl: THUAPOJIN3, IMONIyd4eHHE 3(QUPOB LEUIIONIO3bI.
[TonsiTre 06 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA HIENK).

OKCclepuMEHTAIbHbIE METO/IbI W3YYECHHUS BEIIECTB u ux

HDGBDaHIeHI/II\/'IZ pPacTBOpUMOCTb pPa3JIMUHBIX CIIMPTOB B BOJC, BSaHMOJIeﬁCTBHe

ATAaHOJIa C HATPUEM, OKHCIICHHE JTHJIOBOTO CIHPTa B albJETHj Ha pPACKAIEHHOU



ME/IHOM IMPOBOJIOKE, OKUCICHHE ATUIIOBOTO CIUPTA JTUXPOMATOM Kaius (BO3MOXKHO
HCIOJIb30BAHNUE BUJEOMATEPHUATIOB), KAYECTBEHHBIE pPEAKUUU Ha ajupAeruabl (cC
ruapokcuaom auammuacepedpa(l) u ruapokcumom menu(Il)), peaknus rimiepuHa ¢
ruapokcuaoM  Meau(ll), xumumyeckue cBoilcTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpa TJOK03bl ¢ ruapokcuaoMm wmeau(ll), Bzaummoneiicreue
Kpaxmajla ¢ MOJOM, PEIIEHUE SKCIEPUMEHTAIbHbIX 3a4ad 1o TemMaM «CHUpThl U
benons, «KapOboHoBbIe KUCTOTHL. CI0XKHBIE H3(HPBD».

A3oTcoaeprkaniue OpraHudecKue coeJuHeHusl.

AMUHBI — OpraHMYEcKHe NPOM3BOJAHBIC amMmuaka. Knaccudukanus aMHHOB:
anupaTHUECKUE U apOMaTHUYECKHUE; IEPBUYHbBIC, BTOPHYHBIC U TpeTuuyHble. CTpoeHHe
MOJIEKYJI, oOmas ¢opmyna, U30MepHs, HOMEHKIATypa U (HU3NYECKHE CBOWCTBA.
XumMuueckoe  cBoicTBa  anmu(aTHYECKMX  aMHHOB:  OCHOBHBIE  CBOWCTBA,
IKWINPOBaHUE, B3aUMO/IEHCTBUE IIEPBUYHBIX AMUHOB C a30TUCTON KucnoToi. Conu
AJIIKWJIAMMOHHUS.

AHWINH — NpeACTaBUTEIb AMUHOB apoMaTHuecKoro psjaa. CTpoeHue aHuInHa.
B3anMHoe BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHWIHHA. OCOOCHHOCTH XUMHYECKUX
cBoicTB aHmiIMHAa. KauecTBeHHble peakuuu Ha aHWIUMH. CHocoObl MONY4eHUs U
npUMeHeHHe an(paTHIeCKuX aMHHOB. [loyueHne aHmimHa U3 HUTPOOEH3071a.

Amunokucnotel. Homenknarypa u uszomepus. OthenbHble NPEICTaBUTENN
0-aMUHOKHUCJIOT:  IJIMUWH,  ajJaHuH. @u3nueckue  CBOMCTBA  aMUHOKHCIIOT.
XUMHUECKUE CBOHCTBA AMUHOKHUCIOT KaK aM(OTEpHBIX OPraHMYECKUX COCTUHEHHH,
peakuus TOJMKOHJEHCAalluM, O0pa3oBaHHWE MENTUAHOM CBs3U. buonorunueckoe
3HaYeHUEe aMUHOKUCIOT. CUHTE3 U TUIPOIIN3 MENTUIOB.

benku kak mnpupognsie nonumepsl. IlepBuuHasi, BTOpUYHAs M TpETHUYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBOICTBa O€IKOB: THAPONIN3, JEHATypallus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

OKClepuUMEHTAIbHbIE METO/IbI W3YYECHUS BEIIECTB u ux

IIpEeBpALEHUI: pacTBOpeHUE OENIKOB B BOJE, JeHATypalus OeIKOB IpH HarpeBaHHH,

LBETHbIE peaKlUMU Ha OENKH, pelIeHHEe HKCIEPUMEHTAJIbHBIX 3a7ad [0 TeMam
«A30TCcozIepKalllMe OpraHUYecKHe coequHeHus» U «Pacro3HaBaHWE OpPraHUYEeCKHX
COCIUHCHUI».

BbicokomoseKkyIsipHbIC COCTUHEHHUS.

OCHOBHbBIE TIOHSTHUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIl: MOHOMeEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUU, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METO/bl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAMHEHUNH —
MOJIMMEPU3AIHS U ITOJIUKOHCHCAIIHSL.

[Tonumepnsle  Marepuansl. [lmacTmaccesl  (IOJNMATWIIEH, — TOJIMIIPOIUJIEH,
MOJINBUHUJIXJIOPUA,  TOJHUCTUPOJ,  MOJIMMETUIMETAKpUiaT,  IMOJIUKapOOHATHI,
noJIdTHIIeHTepedTanaT). Y Truin3auus 1 nepepaboTka riacTuka.

DnacToMepbl: HATYpaJbHBIM KaydyK, CHHTETUYECKHE KayuyyKu (OyTaaueHOBbIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypaiibHble (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JaBCaH).



[Tomumeps! crienManbHOTO Ha3HauYeHHs (Te(IIOH, KEBJap, 3JIEKTPOIPOBOISIIINE
MOJIUMEpPBI, Onopa3ziaraeMble MOJTUMEPHI).
OKClepUMEHTAJILHBIE METO/IbI Y3y4YeHUs BEIIECTB u 150:¢

[PEBPAIICHUH: 03HAKOMIICHHE ¢ 00pa3iaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,

IUIACTMAcCC, KaydyKOB, pEIIEHHWE OKCHEPUMEHTAIbHBIX  3aJad 10  TeMe
«Pacno3naBanue maacTMacc v BOJIOKOH.

Pacuérnele 3anaum.

Haxoxnenne MoJIeKynsipHOH (OpMYJIBl  OPraHUYECKOrO COCJUHEHHUS 110
MaCCOBBIM A0JAM 3JICMCHTOB, BXOAAIIIMX B €TI0 COCTaB, HAXOXJICHUC MOJIGKYHHpHOI;'I
(bopMyIBI OPraHMYECKOT0 COSTUHEHUs 10 Macce (00bEMY) MPOIYKTOB CrOpAHHsL, MO
KOJIMYEeCTBY BemiecTBa (macce, 00BbEMY) MPOAYKTOB pEAKIHH W/WIA HCXOTHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOW (OPMYJIBI OpPraHWYECKOro BEIIeCTBa Ha
OCHOBE €ro XHWMHYECKHX CBOMCTB WM CHOCOOOB IIONy4€HHS, ONpEACICHUE 0NN

BBIXOJ[a TPOJIYKTA PEAKIIMU OT TEOPETHUECKHA BO3MOMKHOTO.
MexxnpeaIMeTHEIE CBA3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NpU U3y4E€HUU OpraHuyecKoil xumuu B 10
KJIacce OCYIIECTBISICTCS Yepe3 MCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHSITUN, IPUHATHIX B OT/AEIbHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmIre ecTeCTBEHHO-HAYYHBIC TOHATHS: SBJICHUE, HAYYHBIA (DakT, rUImoTesa,
TEOpHs, 3aKOH, AaHalM3, CHUHTe3, Kiaccudukanus, HaOIOJCHNE, W3MEPCHUE,
9KCIIEPUMEHT, MOJIEIb, MOEINPOBAHNE.

®dusuka: Marepusi, aroM, DJJEKTPOH, [POTOH, HEUTPOH, MOJIEKYyIa,
SHEPreTUYECKUN YPOBEHb, BELLIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(u3nyecKkre BeIMUNHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTUS, Macca.

buonorusi:  kneTka, opraHusM, DJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTh, aBTOTPOQHBIM U TreTepoTpoHBIM THUI NUTaHUS, OpOKEHUE,
¢dboToCUHTE3, JAbIXaHHWE, OENIKH, YIJEBOJbI, JKUPbl, HYKJICHHOBBIE KHUCIOTHI,
(bepMeHTHI.

I'eorpa¢us: mose3Hble NCKOMAaeMble, TOIIIUBO.

TexHosorys: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOILIHE
CpEICTBa, MaTepHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

JIMUHOCTHBIE PE3YJIBTATBI

B cooTtBercTBHM C CUCTEMHO-ACATCIBHOCTHEIM IMOAXOJA0OM B CTPYKTYpPE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpenMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0uiero  o0Opa3oBaHMs  BBIAENEHBl  CIEAYIOLIME  COCTAaBIISIIOIIME:  OCO3HAHHE
OOyJaronuMHUC  POCCHUHCKOW  TPaKIAHCKOW  HJEHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BHUTHIO, CaMOCTOSITEIIHHOCTH M CaMOOIIPENIEICHUIO; HAJM4Yue MOTHBAIlUU K
Oo0yu4eHHI0; TOTOBHOCTh U CIOCOOHOCTh OOy4arolUXCsl PYKOBOJACTBOBATHCS
MMPHUHATBIMU B O6HIGCTBC ImpaBHUJIaMH n HOpMaMu IIOBCIACHUS, HajIn4yue



MIPABOCO3HAHUS, SKOJIOTUYECKON KYIbTYphI; CIOCOOHOCTh CTaBUThH LU M CTPOHTH
YKU3HEHHBIE IUUIaHBbI.

JIM4HOCTHBIE  pE3yNbTAaThl OCBOEHUS IHpeaMmeTa «XUMHUS»  OTPaXKaroT
c(OPMHPOBAHHOCTh OMbBITA IO3HABATEIBHOW W MPAKTUYECKOH JEATEIbHOCTH
00yJaroImuxcs B MPOIecce pean3aui 00pa3oBaTeIbHOM 1S TEIbHOCTH.

JIM4HOCTHBIE  pE3yNbTAaThl OCBOEHHUS IHpeaMeTa «XUMHUS»  OTPa)KaroT
c(OPMHPOBAHHOCTh OMbBITA IIO3HABATEIBHOW W MPAKTUYECKOH AEATEIbHOCTH
o0yJaromuxcs B MpoOIecce peain3aluu 00pa30oBaTEIbHON JEATENbHOCTH, B TOM
YlCJie B YaCTH:

1) rpakIaHCKOro BOCIIUTAHUS:

OCO3HAHMSA OOYYAIOIMIMMHUCS CBOMX KOHCTHTYLIIMOHHBIX MpPaB U 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY Y IPABOIIOPSAIKY;

MIPE/ICTABICHUSI O COLMAJIbHBIX HOpPMAax M NPaBUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOHW JAEATEIHHOCTH TPU CO3JaHUN y4eOHBIX
IIPOEKTOB, PEIICHUN Y4€OHBIX U IMO3HABATEJbHBIX 3a/1a4, BHINOJIHEHUH XUMHUYECKUX
9KCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHUBBI, HAMEpPEHHs, JIOTHKY W
apryMEeHThI IpYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILEHUS K HCTOPUYECKOMY M HAyyHOMY HAaclleJUI0
OTCUYCCTBCHHOM XHMMMUU,

YBaXEHMsI K Ipolleccy TBOpYECTBa B 00JacTH TEOPUU M IPAKTUYECKOTO
NPWIOXKEHNUS XMMHMH, OCO3HAaHUS TOrO, 4YTO JaHHblE HAYKM €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOJMIOAEHWM,  KPOMOTJIMBBIX  OKCIEPUMEHTAIBbHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPYy/Ja YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABaTEIbHBIX MOTHBOB B IIOJYYEHUHU U MOCIEAYIOLIEM aHAIU3e
MH(}OpPMAIINY O NMEPETOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHONW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllUH, CBSI3aHHbBIE C XUMUYECKUMU SIBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHUPYSACh HA MOpPaAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIEHHMBAaTh CBOE MOBEJEHHWE M TOCTYNKH CBOUX TOBapuuIled ¢
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM U C YUYETOM OCO3HAHMSI IMOCIEACTBHM
MOCTYIIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 3/10POBbI:

MOHUMAaHMUS IEHHOCTEeH 370poBOro M  Oe3zomacHoro oOpa3a  JKU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PH3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHnsT TpaBU  0E€30MacHOTO OOpalieHusi ¢ BEMIECTBAMH B OBITY,
ITOBCETHEBHOM KU3HM, B TPYIOBOH JAESATEIBHOCTH;

MOHUMAaHMUS 1LIEHHOCTH TMpaBWJI HWHAUBUAYaJbHOTO U  KOJUIEKTMBHOI'O
0€301acHOT0 MOBEIEHUS B CUTYAIUIX, YTPOKAIOIINX 3I0POBBIO U )KU3HH JIIOJIEH;



OCO3HAHMA TIOCJIEJCTBUHA M HENPHUSATHA BPEIHBIX HPUBBIUEK (YIOTPEOICHHS
QJIKOT0JI51, HAPKOTUKOB, KypeHUs);

5) Tpy/0BOT0 BOCIUTAHUS

KOMMYHHUKATUBHOU KOMIIETEHTHOCTH B y4eOHO-UCCIIEI0BATENBCKON
JesITeTbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U APYIHX BUAAX ACSATEIHHOCTH;

YCTAaHOBKHU Ha aKTMBHOE y4acTHE B PELICHUH IPAKTUYECKUX 3a1a4 COLUAIBHOU
HAIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YyYCHHIO NMpodeccuil pa3aumyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUs K TPYLY, JIIOASIM TpyZAa U pe3ybTaTaM TPYIOBOH ACITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHIUBUAYAJbHOH  TPaCKTOPHH
oOpa3zoBanus, OyayIiel mpodeccHu 1 pearn3auil COOCTBEHHBIX KU3HEHHBIX TIAHOB
C Yy4Yy€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XHMMHH, HUHTEPECOB U
notpeOHOCTEH 001IeCcTBa;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHMUS:

9KOJIOTMUYECKH L€JIECOO0PAa3HOr0 OTHOLIEHHUS K MPHUPOAE KAaK MCTOYHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMIIE;

MIOHUMAaHUs TJI00AJIbHOTO XapakTepa »HKOJIOIMUYECKUX MpoOseM, BIHSHUA
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIIBHON CPEMBL;

OCO3HaHHUsI HEOOXOAMMOCTH HCIIONb30BaHUS JOCTHKEHUN XUMHUH ISl pEILICHUs
BOIIPOCOB PallMOHAIBHOTO PUPOAOIIOIB30BAHNS;

AKTUBHOT'O HENIPUATHS ACUCTBUMN, IPUHOCAIIUX BpPE OKPYKAKOLIEH MPUPOIHON
cpele, yYMEHHs NPOTHO3UPOBATH HEOJIAroNpUsATHBIE SKOJIOTMYECKHE IOCIEICTBUS
IpEANPUHUMAEMBIX JCHUCTBUN U IIPEAOTBpALATh UX;

HaJM4MUs Pa3BUTOTO HKOJIOIMYECKOTO MBIIUIEHUS, 3KOJIOIMYECKON KYJIbTYpHI,
OMBITA JEATEIBHOCTH DKOJIOITMYECKON HAIPaBICHHOCTH, YMEHHUs PYKOBOICTBOBATHCS
VMU B [TI03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBHON MPaKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MTPOTUBOCTOSATH UJEOJIOTUU XeMO(poOuu;

7) IEeHHOCTH HAYYHOT'0 TO3HAHUS

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH
1 0OIIECTBEHHOM NPAKTHUKH;

MOHUMAaHMUS CHEUM(PUKM XUMHUM KaK HayKd, OCO3HaHHUA €€ poiu B
(OpMUPOBAHUM  PAIMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3JAaHUU LEIOCTHOTO
Mpe/ICTaBIeHUs] 00 OKpPYXKaloIeM MHUpe Kak O €IUHCTBE MPHUPOAbI U 4YeJIOBEKa, B
MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpoOJIeM COXpaHEHHUS
IIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COO0W 3HAYMMOCTH XUMUHU JJISI COBPEMEHHOM 1TUBIIIA3AIUH:
B €€ T'yMaHHCTHYECKO HAaNpaBiIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMU HOBOW 0Oa3bl
MaTepUaIbHOU KYJIbTYpbI, B PEHICHUU TTI00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUSA
YEeJIOBEYECTBA — CBHIPbEBOM, JHEPreTUYECKOW, TMHIIEBOM W  SKOJOTMYECKOU
0€30MMacHOCTH, B Pa3BUTUN MEIUIMHBI, OOECIIEUeHUN YCIOBUI YCHEIIHOIo Tpyaa U
9KOJIOTMYECKH KOM(OPTHOM KU3HU KaXKJOT0 WieHa o0IIecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: IIOHMMAaHUs CYIITHOCTH METOJIOB ITO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJb30BaTh IOJTydaeMble



3HAHUS IS aHAIKU3a U OOBSICHEHUS SIBIICHUH OKPY>KAIOIIEr0 MUPa U MPOUCXOAIINX B
HEM M3MEHEHUH, yMeHus aenarb 00OCHOBAHHBIC 3aKIIOYEHHSI HA OCHOBE HAyYHBIX
(aKTOB M MUMEIOIIUXCS JAHHBIX C IEIBIO TIOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH  CaMOCTOSITETIbHO ~HUCIOJIb30BaTh XWMHUYECKHWE 3HAHHS  JUIS
pereHust MpodJieM B peabHbIX KU3HEHHBIX CHUTYaIHAX;

MHTEpeca K ITO3HAHMIO, UCCIIE0BATEIbCKON AEATENbHOCTH;

FOTOBHOCTHU W CIIOCOOHOCTM K  HENpEPbIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYUYEHUIO HOBBIX 3HAaHUH 10 XHUMHUU B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

UHTEepeca K OCOOCHHOCTSIM TpyJa B Pa3MYHBIX cdepax HpodeccuoHaTbHOI
NEeATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS NpPOrpamMMbl [0 XMMHUU Ha YpOBHE
cpenHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE I ¢ (dbopmupoBaHus MHPOBO33pEHUS oOyuaromuxcs
MEXIUCLUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE IOHSTHS, OTpa)Karollue
[EJIOCTHOCTh HAayYyHOW KAapTHHBI MHpa W CHENU(HUKY METOJOB TO3HAHWUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, JHEPrus, SBICHHE,
mporece, CucTeMa, Hay4dyHbId (hakT, MPUHLUI, THIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEJIOBAHNE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

yYHUBEpcaJbHble YyueOHbIE AeHCTBHs (II0O3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
perynasTHBHBIE), oOecneynBaromue GopMupoBanne HyHKIMOHAIBHON IPaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMM 00Y4arOIINXCS;

CIOCOOHOCTh 00YYaIOIIMXCSl UCIOJIB30BAaTh OCBOCHHbBIE MEXIUCUUIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCAJIbHbIE YUeOHBIE JEHCTBHS B IO3HABATEIbHOM
Y COUHMAIBHOM MPAKTHKE.

MertanpeameTHble  pe3yibTaThl OTPAXalOT OBJAJAECHHUE YHHUBEPCATbHBIMU
y4eOHBIMH TTO3HABATEIbHBIMIA, KOMMYHUKATUBHBIMU M PETYJISTHBHBIMH JIEHCTBUSIMHU.

IMo3naBaTe/ibHBIE YHHBePCcAJIbHbIE YUeOHbIE AeiCTBUS

1) 0a3oBbIe JIOTMUYECKHUE IeHCTBUS:

CaMOCTOSITEIIbHO dbopmynupoBaTh " aKTyaJIM3UpPOBATh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

OTpEeNeNATh I1eIN JACSITEIBHOCTH, 3a/JaBas TapaMmMeTpbl W KPHUTEPUU HUX
JOCTHKEHHS, COOTHOCHTD PE3YJIbTaThI JEATEILHOCTH C IIOCTABICHHBIMU IEIISIMU;

WCIIOh30BaTh TPH OCBOCHHWHM 3HAHUW TPUEMBI JIOTUYECKOTO MBIITUICHHUS:
BBIJICJSITh  XapakTEepHBIE TPHU3HAKH TOHSATHNA W YCTAaHABIMBATH HMX B3aUMOCBS3b,
WCIIOIh30BaTh COOTBETCTBYIOIIME TMOHATHUS JUIsI OOBSICHEHUS OTIACIBHBIX (DAKTOB M
SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHUH IS KIIACCH(PUKAIINH BEIIECTB U XUMUUIECKUX
peakuuii;



yCTaHABIMBAaTh  NPUYUHHO-CICACTBEHHBIE  CBSI3U  MEXKIYy  H3y4aeMBbIMH
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXIeHHs (MHAYKTUBHBIC, JEAYKTUBHBIC, IIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pacCMaTPUBACMBIX
SBIICHUSIX, (OPMYIMPOBATH BHIBOJIBI U 3AKITFOUCHMUS,

IPUMEHATh B IPOLECCEe MO3HAHUS HCIOJB3YeMble B XUMHHM CHUMBOJHUYECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATh MOJICIBHBIC TPEICTABICHUS — XUMHUYCCKHMA
3HaK (CUMBOI) 3JIEMEHTa, XUMUYecKas (GopMyIia, ypaBHEHHE XUMUYECKOW peaKiuy —
IpU peIIeHUH Y4YeOHBIX TO3HABATENIBHBIX W MPAKTUYECKHX 3ajad, HPUMEHSTH
Ha3BaHHBIC MOJENIbHBIC MPEJCTABICHUS JUISA BBISBICHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIUN.

2) 0a30BbIe HccCJIe0BaTeIbCKHE 1€ CTBUS:

BJIAJIETh OCHOBaMH METOJOB HAYYHOTO IO3HAHMS BEIIECTB M XUMHYECKUX
peakuuii;

(bopMyIHpOBATH LIENN U 33[]a91 UCCIICAOBAHUS, HCIIOIB30BaTh MIOCTABIICHHBIE U
CaMOCTOSITENTLHO C(OPMYITHMPOBAHHBIE BOIPOCHI B KAUECTBE HHCTPYMEHTA ITO3HAHUS U
OCHOBBI [Tt (POPMHUPOBAHHS TUITOTE3HI 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY/KJICHUH;

BJAJIETh HABBIKAMH CAaMOCTOSATENBHOTO IUIAHUPOBAHHUS M TPOBEICHUS
YUEHHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIATh 33 XOJOM
mporecca, CaMOCTOSITENIbHO TPOTHO3MPOBATH €ro  pe3yibTar, (opMyIupoBaTh
0000IIeHUST ¥ BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIIEIOBAHMUSA,
COCTaBIISATH 0OOCHOBAHHBIN OTYET O MPOICITAHHON padoTe;

MpUOOpeTaTh  OMBIT  YYCHHYSCKOH  HMCCIICOBATEIBCKOM ¥ MPOCKTHOU
JESITeTbHOCTH, TIPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHHOMY TIOUCKY
METOZOB PEHICHHUS TMPAKTHUYECKUX 3a/1ad, MPUMEHEHHIO pa3IMYHBIX METOJIOB

MO3HAHUS.
3) padora ¢ undopmanmeii:
OPHUCHTHUPOBATLCA B Pa3IINYIHBIX HUCTOYHUKAX HHq)OpMaIII/II/I

(Hay4HO-TIONYJIIpHAs JIUTEpaTypa XUMUUYECKOTO COAEP KaHUSI, CIIPAaBOYHbIE MOCOOUS,
pecypcsl MHTEepHeTa), aHaIM3upoBaTh WH(GOPMALMIO PA3IMYHBIX BHUJIOB U (POpM
MIPE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynpoBaTh 3ampochl U MPUMEHSATH pa3jIMYHble METOAbl IPU IOUCKE U
orbope uH(popmanuM, HEOOXOAWMON JUId  BBINOJIHEHHUA Y4eOHBIX  3ajau
OIPENIEIIEHHOTO THUIIA;

MpUOOpeTaTh ONBIT HCIIOJIb30BaHMUSI MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (OpMy  MpeacTaBiICHUS
nHpopmanuu (cxeMsol, rpaduKy, TUarpamMmbl, TaOJUIbI, PUCYHKHU U JIPYTHE);

WCIOJIb30BaTh HAy4YHBIN S3BIK B KAUYECTBE CPEACTBA MPH padoTe C XUMUYECKON
nH(popManyen: MPUMEHITh MEeXIpeIMeTHbIE ((pu3nUecKrue 1 MaTeMaTHYeCKre) 3HaK1
U CUMBOJIBI, (hOpMyIIbl, a00peBHATYpPbI, HOMEHKIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.



KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/IaeMOI TeMBI B XO/I€ TUAJIOTA U/WJIH
JMCKYCCHUU, BBICKA3bIBATh HJIeH, POPMYITUPOBATH CBOH MPEATIOKEHUSI OTHOCHTEIHLHO
BBITIOJIHEHUS TIPEJITIOKEHHOU 3a/1a4u;

BBICTYNATh C IMPE3EHTALUEH pe3yabTaTOB I103HABATEIbHON JACSITEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHUKAMHM IPU BBITOJHEHUU
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYCCKOW pabOThl MO HCCIECIOBAHUIO CBOWMCTB
M3Y4aeMbIX BEIIECTB, peaTH3aliy y4eOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOJIBI TIO
pe3yJibTaTaM MPOBEAEHHBIX MCCIENOBAaHUKA MYTEM COTJIACOBAHUS IMO3ULMNA B XOJ€
o0CYKIeHUS 1 0OMEHA MHEHUSIMHU.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

CaMOCTOSITENIbHO IUIAHMPOBATh M OCYLIECTBIIATH CBOKO IIO3HABATCIIBHYIO
JEATCIIBHOCTD, OIpenesss €€ UeNd M 3aJadd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJMMOCTH  KOPPEKTUPOBaTh MpejlaraéMblii  alrOpuTM  ACWCTBUH  INIpH
BBIMIOJIHEHUH YY4€OHBIX M  HUCCIEAOBAaTENBCKUX 3al1ad, BbIOMpaTh Hambolee
3¢ GEKTUBHBIN CIIOCOO UX pEelIeHUs ¢ YYETOM MOTyYEeHHUS HOBBIX 3HAHHI O BEIIECTBAX
U XMMUYECKUX PEAKLUSX;

OCYILECTBIATh CaMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHalau3a U
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3ysbTaThl OCBOCHUS MPOTPAaMMbl IO XUMHUH Ha YIiayOnEHHOM
YpPOBHE Ha ypOBHE CpeaHEero oOiiero oOpa3oBaHUs BKIIOUYAIOT creruduueckue st
yueOHOro npeamera «XUMHs» HayyHble 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBHIl 1O
OCBOEHUIO, MHTEPHpETAlM U IMpeoOpa3oBaHMIO 3HAHWUN, BHJIbI AESITEIBHOCTU IO
MOJIYyYEHUI0O HOBOIO 3HAHMSI M NPUMEHEHHIO 3HAaHUM B pPa3jIMYHBIX Yy4eOHBIX
CUTyalusiX, @ TAaK’K€ B pPealIbHbIX >KU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C XUMHeH. B
IIporpaMMe 1o XMMHUH NPEAMETHBIE Pe3YNbTaThl IPEACTABIEHBI IO F0JIaM U3y4EHUS.

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs» OTPaXxaroT:

c(hOpPMUPOBAHHOCTH MPEACTABIICHUI: O MeCTe W 3HAYCHUW OpPTraHUYeCKOH
XUMHUU B CHCTECMC CCTCCTBCHHBLIX HaYK u eé pOJ'[I/I B O6CCHC‘ICHI/II/I YCTOI\/'I‘II/IBOFO
paSBI/ITI/IH YeJIoBCUECTBA B peHIeHI/II/I HpO6J’ICM 3KOJ'IOI‘H‘-ICCKOI71, 3HepFeTquCKOﬁ nu
HHHIeBOI)'I 6630HaCHOCTI/I, B paSBI/ITI/IH MCIHUIINHBI, CO3JaHHWN HOBBIX MaTepI/IaJ'IOB,
HOBBIX UCTOYHHUKOB BHepFI/II/I, B O6€CH€‘—I€HI/II/I paHI/IOHaJ'IBHOFO HpI/IpO)IOHOJ'H)SOBaHI/Iﬂ,
B (opMHpOBaHMM MHPOBO33PEHHMSI U OOIIEH KyJIbTyphl 4YEJIOBEKa, a TaKxke
IKOJIOTHYECKA 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/IOPOBBIO U TIPUPOTHOM CpeJie;

BJIAICHUC CI/ICTGMOﬁ XUMHUUYCCKHUX 3HaHPII>i, KOTOpaSI BKJIFOYACT:
OCHOBOIIOJIararOIIue IMOHATUA — XI/IMI/I‘IGCKI/II\/’I JJIEMEHT, aTOM, ﬂ)IpO nu 3HeKTpOHHa$I
oboj0uKa aTroma, s-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE M BO30Y)KIEHHOE COCTOSIHHS
aTomMa, THOpUIW3AIMS AaTOMHBIX OpOWTaneil, HWOH, MOJEKYyJa, BaJECHTHOCTD,



3IEKTPOOTPHUIIATENIBHOCTb, CTENIEHb OKHCIICHUS, XUMUYECKAsl CBSI3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIM 00BEM, YIIIepOAHBIN CKeneT, (yHKIHMOHAIbHAS TPpYIa, paauKal,
CTpYKTypHBIE (QOpMynbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIE), H30MEpUs
CTPYKTypHass M IIPOCTPAHCTBEHHas (IeOMETpHUYECKas, ONTUYECKasi), H30MEPHI,
TOMOJIOTUYECKUM psill, TOMOJIOTH, YIJIE€BOAOPOABI, KUCIOPOA- MU a30TCOACpIKALIUE
OpraHWYEeCKHE  COCAMHEHUSA, MOHOMEp,  IIOJIUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHMS; TEOPHM, 3aKOHbI (mepuoanyeckuil 3akoH [l
W. MennieneeBa, Teopus CTpOeHUs opraHundeckux semiects A. M. bytieposa, 3akoH
COXpaHEHHUs1 MAacChbl BEIECTB, 3aKOH COXPAaHECHUsS W IPEBPALLEHUS DHEPIUMU IIPU
XUMUYECKUX  pEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUM  S3BIK  XHMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IIOHMMAaHHsS IIPUYUHHOCTU H
CUCTEMHOCTH XUMUYECKHUX SBICHUM; NPEICTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peakuui, TepMOJUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX UX IPOTEKAHUS, O
B3aMMHOM BJIMSIHUM aTOMOB W TPYNI aTOMOB B MOJIEKyJax (MHAYKTHBHBIM H
Me3oMepHbId 3 dekTr, opueHTanThl | u Il poxa); dakromormueckue CBEIACHUS O
CBOMCTBAaX, COCTaBe, MOJIYYEHHMM U O€30MacCHOM MCIOIb30BAaHUM Ba)KHEHIIMX
OpPraHMYECKUX BEUIECTB B OBITY U IMPAKTUYECKOW NEATEIbHOCTU YEJIOBEKa, OOLIUX
Hay4yHBIX MPUHLIMIIAX XUMHUYECKOTO IIPOM3BOJCTBA (HA MpUMEpE MPOU3BOACTBA
MeTaHoJ1a, epepaboTKu HEPTH);

c(OPMUPOBAHHOCTh YMEHHUU: BBISBISATh XapaKTEpPHBIC NPH3HAKU TOHSTHMA,
YCTaHaABIMBATh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS IpPH
ONMCaHUM COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHNUI;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIUKY ISl COCTaBJIEHUS MOJIEKYJSIPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (GOPMYS OpraHUYECKHX
BEILIECTB;

COCTABJISITh YPABHEHMS] XMMHMYECKUX pEaKIUM M pacKpbIlBaTh UX CYLIHOCTb:
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuit IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca ATUX PEaKIHMi, peakIiil HOHHOTO OOMEHa MyTEM COCTaBIICHUS
WX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHECHHIA;

M3TOTaBIMBATH MOJEIN MOJIEKYJI OPTAaHUYECKUX BELIECTB JUIS MIUTIOCTPALUU UX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUI: yCTAaHABIMBAaTh TPUHAIJIEKHOCTh H3YUYEHHBIX
OPraHWYEeCKUX BEHIECTB IO HX COCTaBy M CTPOCHUID K ONPEACIEHHOMY
KJIaccy/Tpytre COCMHEHMI, 1aBaThb UM  Ha3BaHUSA o CHCTEMaTUYECKOMN
Homenknarype (IUPAC) wu npuBoauTh TpUBHAIbHBIE HA3BaHUS JJS  OTIENbHBIX
Mpe/ICTaBUTENIe OpPraHMYECKUX BEIIECTB (STWJICH, alleTWJIeH, TOJIyOJ, IJIHMIEPHH,
ATUJICHTIIMKONbL, (GeHon, QopManpaerun, amneTadbJeTul, aleToH, MypaBbUHAS
KHCJIOTA, YKCyCHasi KHMCJIOTa, CTEapUHOBAs, OJEWHOBAs, MaJbMUTHHOBAsl KHUCJIOTHI,
[NIMLWH, ajlaHuH, MaibTo3a, (PYKTO3a, AHWJIUH, TUBUHWI, H30MPEH, XJIOPOIPEH,
CTHPOJI U APYTHE);

cOPMUPOBAHHOCTh ~ YMEHHS ONpPEAENATh BUA  XUMHUYECKOH CBSI3U B
OpraHMYECKHUX COEJAMHEHUAX (KOBaJEHTHass W MOHHAas CBs3b, O- U T-CBSA3b,
BOJIOPOHAS CBSI3h);



c(OPMHPOBAHHOCTh  YMEHUS MPUMEHSTH  IOJOXKEHUS TEOPHUH  CTPOCHHS
opranudeckux BemecTB A. M. bytiepoBa st 0OBsICHEHUSI 3aBHCHUMOCTH CBOMCTB
BELIECTB OT UX COCTAaBA U CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (pu3mueckue
U XUMHMYECKHE CBOMCTBA THUIMYHBIX IPEJICTABUTENEH pPA3IMYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: AJKAHOB, IIMKJIOAJIKAHOB, AJKEHOB, AJIKaJMEHOB, AJIKUHOB,
apOMAaTUYECKUX YIIIEBOJOPOJOB, CIHUPTOB, QJIBJECTHUAOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TMPOCTBIX M CIOXHBIX 3(HUPOB, XUPOB, HUTPOCOCIAWHEHHA W aMHHOB,
aAMHHOKHCIIOT, OEJIKOB, yIJIeBOJOB (MOHO-, IU- U MOJUCAXAPUIOB), WILTIOCTPUPOBATH
TFEHETUYECKYIO CBSI3b MEXKJAY HMUMM YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX
PeaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh ~ yMEHHS MOATBEPXKIATh HA KOHKPETHBIX HpUMepax
XapakTep 3aBHCHUMOCTH PEAaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKHX COEIMHEHUH OT
KpaTHOCTHU U THUIA KOBAJIEHTHON CBSI3U (G- U T-CBSI31), B3AUMHOI'O BJIMSHUS aTOMOB U
IpyINI aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOYHUKHU YTIIIEBOJOPOIHOTO
CBIpbst (HETh, IPUPOAHBINA a3, Yroib), CIOCOOBI €ro MepepadOTKU U MPAKTHIECKOE
IIPUMEHEHUE TPOAYKTOB NIEpepaboTKu;

c(OPMHUPOBAHHOCTH BIIAJICHUSI CHCTEMOW 3HAHUW O €CTeCTBEHHO-HAYYHBIX
METOJIaX I103HAaHUS — HAOJIIOJIEHUU, U3MEPEHUU, MOJEIUPOBAHUHU, SKCIIEPUMEHTE
(peanbHOM U MBICIIEHHOM) U YMEHMSI IPUMEHSATh 3TU 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHSATH OCHOBHBIC OIEPALMU MBICIHTEIBHOMI
NESTEIbHOCTH — aHajlu3 M CHUHTE3, CpaBHEHHE, OOO0OIIEHHE, CHCTeMaTH3aIIMIO,
BBISIBJICHHE NPUUYMHHO-CIICJICTBEHHBIX CBS3€W — Ul M3y4EHHUS! CBOICTB BEIIECTB U
XUMHYECKUX PEAKIIUI;

c(OpPMUPOBAHHOCTh YMEHHUM: BBISBIATh B3aMMOCBA3b XMMMUYECKHUX 3HAaHUU C
MOHATUSIMH U TPEJICTaBICHUSIMH JAPYTUX E€CTECTBEHHO-HAyYHBIX MPEIMETOB JUIS
0ojee  OCO3HAHHOTO  IOHUMAaHHWS  CYIIHOCTH  MaTepUalbHOIO  €IMHCTBA
MHpa, UCIOJIb30BATh CUCTEMHbIE 3HAHUS 110 OPTaHUYECKOW XUMUM 1Ji1 OObSICHEHUS U
MIPOrHO3UPOBAHUS SIBJICHUN, UMEIOUINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OpPMUPOBAHHOCTh YMEHMI: MPOBOJUTH PACUETHI MO0 XUMHUYECKUM (opMysiaM
U YpaBHEHUSM XUMHUYECKHX pEaKUUWd C HCIOJIb30BAHUEM (PU3UUYECKUX BEITUYHMH
(macca, 00BEM Tra30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: pacd€Tbl MO HAXOXKIACHUIO XHMHYECKOH (OpMYyIIbl
BELIECTBA IO HM3BECTHBIM MACCOBBIM JOJSM XHUMHYECKHX 3JEMEHTOB, MPOIYKTaM
CrOpaHuUs, IIIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUM: NMPOTHO3UPOBATh, AaHAJIM3UPOBATh U OLIEHUBAThH C
TTO3UIIMHA IKOJIOTHIECKON O€30MacCHOCTH MOCIEICTBHS OBITOBOM M TTPOU3BOICTBEHHOM
NEeATEIbHOCTH YeJI0BEKa, CBSI3aHHOM c nepepaboTKoI BEILECTB,
WCIOJIb30BaTh MOJyYEHHbIE 3HAHUS JUIS MPUHATUS TPAMOTHBIX PELIeHU mpoOiieM B
CUTYaIUsX, CBSI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaThb M IMPOBOJIUTH
XUMHUYECKUN SKCTIEPUMEHT (ITOJIyY€HUE U U3YUYE€HHE CBOMCTB OPraHUYECKUX BEIIECTB,
KauecCTBEHHbBIE peakuuu YTJI€BOJOPOJIOB Pa3INYHbIX KJIaCcCOB u



KHCIJIOPOJICOACPKAIMX OPraHMYECKUX BEIIECTB, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3aJad [0 PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHHWEM MpPaBUII
O6e3omacHOro OOpamieHuss ¢ BeUIeCTBaMH U JaOOpaTOpPHBIM  O0OPYIOBaHHEM,
(bopMyIHpOBATH IENIb UCCIICAOBAHMS, IPEICTABIATH B PA3TUUYHON opMe pe3ynbTaThl
9KCIIEPUMEHTA, aHAJIU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

COONIOATh TMpaBWIa SKOJOTHYECKH IIeJIECOOO0pPa3HOr0 TMOBEACHUS B OBITY U
TPYAOBOM JEATENBHOCTH B ILEJSAX COXPAaHEHUS CBOErO 30pOBbs, OKpYXKarolleu
IIPUPOHOM CPelbl U TOCTHKEHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOIO JEHCTBHMSI Ha JKUBBIE OPIraHU3MBbI
ONpPEACIEHHBIX OPraHUYECKUX BEUIECTB, IOHUMAas cMbIch rmokazareis [I/1K;

aHAJTM3UPOBATh 1€JIeCO00Pa3HOCTh TNPHUMEHEHUs] OpPraHWYEeCKHX BEIIECTB B
MPOMBIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLICHHUS PUCK-TIOJNB3a;

c(OPMHPOBAHHOCTh  YMEHHMIA: OCYIIECTBIISATh  II€JICHANIPABICHHBI  MOUCK
XUMHAYECKOH MH(OpMauy B pa3IMYHBIX MCTOYHHMKAX (HAy4dHAas W ydeOHO-HaydHas
JUTeparypa, CpeacTBa  MaccoBod — mHpopmammu, HMHTepHeT W nmpyrue),
KPUTUYECKH aHAJIU3UPOBATh XUMHUUECKYIO uH(pOopMaInio, IepepadbaThBaTh ¢&
Y UCTIOJIb30BaTh B COOTBETCTBHH C MTOCTABIICHHOW yUeOHOU 3a1auei.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne n/nn HaumenoBanue KonnuectBo yacos
pas3aesoB U TeM
TPOTPaMMEI Bcero KonTtposnbHbie paboThI
Pa3nea 1. Teoperndeckue 0CHOBBI OPraHUYeCKOM XUMHUH
11 [Ipenmer oprannyeckoit 8
xumun. Teopus
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coequHeHuit A. M.
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Paznen 2. YrieBoaopoabst
2.1 [Ipenenvubie 5
YTIEBOIOPOABI —
aJIKaHbl, [TUKI0ATKAHBI
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YII€BOJOPO/bL: AJTKEHBI,
aJKaIUuEHbI, aIKHHEI

[IpakTun



2.3 ApoMaThyueckue
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2.5 lanorennpou3BoiHbIE
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Utoro no pazneny

35
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3.2 KapOonumnbHbIe
COEIMHEHUS: aJIbJICTU/IbI
u keToHbl. KapOoHOBBIE
KHUCJIOTHI. CIIOXKHBIE
3¢upsl. XKupbl

3.3 VriaeBoasl
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Pa3znen 4. A3oTcoaepskaniue opranHnyeckue coeJuHeHUus

4.1 AMUHEL
AmuHoxkucioTel. benku

Hroro no pazneny

Paspen S. BeicokoMoJIeKy A pHbIe COeUHEHUS

5.1 BricokoMounekyIsipHbIe
COCIMHCHUA

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10
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21

41
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102
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paboThI
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[Ipenmer u 3HaueHHE
OPraHUYeCKOu
XHMUH,
MPE/ICTABICHUE O
MHOT000pa3uu
OpraHUYECKUX
COCIUHCHHI

DJIEKTPOHHOE
CTPOEHHE aToMa
yriiepoia (OCHOBHOE
1 BO30YXIIEHHOE
COCTOSIHHS ).
BanentHsie
BO3MO>KHOCTH aToMa
yriepoja
XuMHudecKkas CBI3b B
OpPTraHUYECKUX
COCIMHCHMSX.
MexaHu3MBI
o0pazoBaHus
KOBAJICHTHOM CBSI3H,
CrocoObl pa3pbiBa
CBs3CH

Teopus crpoeHus
OpraHUYECKUX
coenquHeHuit A. M.
byrneposa

Buaer nzomepun:
CTPYKTYypHas,
MIPOCTPAaHCTBEHHAS.
ONEeKTPOHHBIE

s dexTr B
MOJIEKYJIax
OpTraHUYECKUX
COeTUHEHNN

IIpencrasnenue o
KIIacCU(UKALUU U
CcHCTeMaTH4ecKas
HOMEHKJIaTypa
(IUPAC)
OpTaHUYECKHUX
BEILIECTB



10

11

12

13

Knaccudukanms
peakuuii B
OPraHUYeCKOu
XUMUHU

CucreMaruzanus u
000011IeHrE 3HAHUI
10 TEME

AJKaHBI:
TOMOJIOTHYECKHI
psia, oOmas
opmyua,
HOMEHKJIaTypa U
U30Mepus,
AJIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII

duznueckue u
XUMHUYECKHE
CBOMCTBA aJIKAHOB

Haxoxnenue
QJIKAHOB B MPHUPOJIE.
Crioco0bI moryueHust
U IPUMECHEHHUE
QIKaHOB

[Muknoankaxsr:
obmas popmyna,
HOMEHKJIaTypa U
U30Mepusl,
0COOCHHOCTH
CTPOCHHS U
XUMHUYECKHX
CBOICTB, CITIOCOOBI
MOJTyYeHUs U
pUMEHEHUE

Pemenne pacu€THbIX
3a7a4d Ha
olpeieNieHne
MOJIEKYJIIPHOM
bopMyIibl
OpraHUYECKOTo
BEILIECTBA 110
MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,



14

15

16

17

18

19

BXOSIINX B €TI0
COCTaB.
Cucrematuzanuus U
000011IeHNE 3HAHUI
10 TEME

AJIKEHBI:
TOMOJIOTUYECKU I
psin, obmias
opmyuna,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII.
CrpykrypHas u
UC-TPAHC-U30MEPUSI
AJIKCHOB
duznyeckue u
XHMHYECKUE
CBOICTBA aJKEHOB.
IIpaBuio
MapkoBHHMKOBa

Crioco0b! nostyueHust
U IPUMEHEHHUE
AJIKEHOB

[TpakTnueckas
paborta Ne 1 mo Teme
"l[lonyuenue sTUICHA
U U3yYEHUE €T0
CBOMCTB"

Pemenne pacuéTHbIix
3a/1a4 Ha
onpezeneHue
MOJIEKYJIAPHOI
bopMmybl
OpPraHUYECKOT 0
BELIECTBA

AnKaaneHsl:
COIIPSIKEHHBIE,
W30JIUPOBAHHBIC,
KYMYJIHPOBaHHBIC.
OcobeHHOoCTH
3JIEKTPOHHOTO
CTPOCHUS



20

21

22

23

24

25

26

27

28

Xumudaeckue
CBOMCTBaA
CONPSKEHHBIX
JINCHOB

CrniocoObI noy4eHus
U TIpUMEHEHUE
aJIKa/IMeHOB

AJKUHBL:
TOMOJIOTHYECKHUI
psia, oOmas
opmyua,
HOMEHKJIATypa,
AJIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYII,
¢duznueckue
CBOMCTBaA

XUMHYECKHUE
CBOMCTBA aJIKNHOB

KauecTBeHHnIe
peakIuy Ha TPOMHYIO
CBS3b

CrniocoOsbI nony4eHus
Y IIPUMEHEHUE
AIKUHOB

Pemenue 3agauq:
pacu€rsl 10
YpPaBHEHUIO
XUMHYECKOH
peakuuu

Cucremarusanuus u
000011IeH1E 3HAHUI
[0 TEME

ApeHbl:
TOMOJIOTUYECKU I
psin, obmras
opmyuna,
HOMEHKJIaTypa.
DIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ
OeH301a U TOJIyo1a,
ux (pusnveckue



29

30

31

32

33

34

35

36

37

38

CBOMCTBA

XUMHAYECKHE
CBOMCTBA apEHOB:
peaKIMK 3aMeIICHUS

XuMH4YecKue
CBOICTBa apEHOB:
peakuuu
MIPUCOCITUHEHHUS],
OKHCJICHUE
rOMOJIOrOB OEH30J1a

OcobenHocTH
XUMHUYECKUX CBOMCTB
CTHpOJIA

Pemenne pacu€THbIx
3a1a4 Ha
olpeieNeHue
MOJIEKYJIIPHOM
(bopMyIibl
OpraHUYECKOro
BEILIECTBA

Crioco0b! nostyueHust
U IPUMEHEHUE
apeHoB

I'eneTmueckas CBA3b
MEX]ly pa3InuYHbIMU
KJaccaMu
YTJIEBOAOPOJOB
PacuéTsl 1o
YpaBHEHUSAM
XHUMUYECKHX
peaxuuil.
CucreMaruzanus u
00001IeHNe 3HAHUI
10 TEME
ITpupoaHsbIii ras.
[TonryTHbIE HEPTSIHBIE
ras3pl

KamenHnslit yromnps u
HPOAYKTHI €T0
nepepadoTKu

Hedtp u ciocoOs1 €€
nepepaboTKU.



39

40

41

42

43

44

45

46

[Ipumenenue
MIPOYKTOB
nepepaboTku HeTH
I'eHeTHYeckas CBSI3b
MEXYy Pa3InIYHbIMU
KJaccamu
YTJIEBOJIOPOIOB

I"anorenonpounsBoaH
b€ YTJIEBOJIOPOOB:
AJIEKTPOHHOE
CTPOCHHUE; pEaKIINU
3aMellEeHus rajoreHa

Jle¥icTBue 1IeIoYeH
Ha
raJOreHIIPOU3BOIHBI
e. BzaumoneiictBue
IUTaJIOT€HAIKaHOB C
MardueM H IIMHKOM

CucreMaru3anus u
00001IeHIE 3HAHWIA
o pas3zeiny
"VYrieBonopoasr"
KonrponbHas padora
o TeMe
"Vranesonopoast"

IIpenenbuble
OJIHOATOMHBIE
CIHPTHI:
TOMOJIOTUYECKU I
pan, oOmas
dbopmyna, cTpoeHrE
MOJIEKYJI, U30MEPHUsI,
HOMEHKJIaTypa,
KJIacCU(pUKanus,
¢buznueckue
CBOMCTBa

XuMHUYecKue
CBOMCTBa
MPEAETbHBIX
OJIHOATOMHBIX
CIIUPTOB

CrniocoObl nosydeHus
Y IIPUMEHEHUE



47

48

49

50

51

52

53

54

55

OJIHOATOMHBIX
CIIUPTOB

[Tpocteie 2pupsi:
HOMEHKJIATypa H
U30Mepus,
0COOCHHOCTHU
(bU3HYECKUX U
XUMHYECKHX CBOUCTB

MHoroaroMHbIe
CIIUPTHI:
STUJICHIIUKOIb U
JIMIEPUH, UX
¢duznueckue u
XHUMUYCCKHE
CBOMCTBaA

Crioco0b! nostyueHust
U IPUMEHEHUE
MHOI'0QTOMHBIX
CIHMPTOB

DeHOI: CTpOEHUE
MOJIEKYJIbI,
¢duznueckue
CBOIICTBA.
ToxcuuHOCTH (PeHoIa

XuMHUyecKue
cBo¥icTBa (peHosa

CrniocoObl nosnydeHus
U IIPUMEHEHUE
denona

IIpaxTrueckas
pabota No 2.
Pemenue
AKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe
"CriupThl U peHobI"

CucreMaTuzanus u
000011IeHNEe 3HAHWHI
10 TEME

Anpaerunsl u
KETOHBI:
ANEKTPOHHOE
CTpPOEHUE



56

57

58

59

60

61

62

63

KapOOHMIHHOU
TPYIIIBL;
TOMOJIOTHYECKUE
psIBL, 001IAst
dbopmyna, uzomepus
¥ HOMEHKJIaTypa
ANLnerunel u
KETOHBI: (hu3HUecKue
CBOICTBa; peakuuu
MPUCOCANMHEHUS

Peakimn oxucineHus
¥ KaueCTBEHHEBIC
pPEAKLIHH aJIbAETHIO0B
1 KETOHOB

Crioco0b! nostyueHust
JIBJETU0B U
KETOHOB

OIHOOCHOBHEIC
HpeaeIbHbIC
KapOOHOBBIE
KHCJIOTBI,
0COOCHHOCTHU
CTPOEHUS UX
MOJICKYT

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCJIOT,
ux (puznveckue
CBOMCTBA

XHUMHYECKUE
CBOMCTBA
IpeenbHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcobenHnoctu
CBOMCTB MypaBbUHOU
KHCJIOTHI.
Mmuoroo6pasue
KapOOHOBBIX KUCIIOT

OcobeHuocT
CBOMWCTB:
HereI(eJ'II)HI)IX nu
apoOMaTUYECKUX



64

65

66

67

68

69

70

KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAapOOHOBBI
X KHCTIOT.
IIpencraBurenu
BBICHINX KapOOHOBBIX
KHCJIOT

[Mousarue o 1
MIPOM3BOTHBIX
KapOOHOBBIX KHUCIIOT

Crioco0sbI moTydeHus 1
U IPUMEHEHUE
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpsbi: 1
TOMOJIOTHYECKUN

psn, obmias

dbopmyna, uzomepus

¥ HOMEHKJIaTypa

dusznyeckue u 1
XUMHUYCCKHEC

cBoiicTBa 3(hupoB

Pemenne pacu€THbix 1
3a/1a4: 0 YpaBHEHUIO
XUMHYECKON

peakuuu, Ha

oImpeneaeHue

MOJIEKYJIAPHOI

bopMmybl

OpraHUYeCcKoro

BEIIECTBA

[TpakTnueckas 1
pabota Ne 3.

Pemenne

AKCIEPUMEHTAIbHBIX

3aJa4 1o TeMe

"KapOoHoBsie

KHUCIJIOTBL. CIIOKHBIE

3¢ups"

Kupsl: ctpoenue, 1
duznueckue u

XUMHUYECKHE

CBOICTBa (rMIPOIN3)
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72

73

74

75

76

77

78

OcobeHHoCTH
CBOMCTB KHUPOB,
COJIepKaIINX
OCTaTKH
HEIpeAeIIbHBIX
JKUPHBIX KUCIIOT.
JKups! B ipupone
Mp11a Kak coJiu
BBICIINX KapOOHOBBIX
KHCJIOT, UX MOOIIIEE
neuctsue. [loustue o
CHHTETHYCCKHX
MOIOIIIUX CPEICTBAX
(CMO)

I'emeTnyeckas cBA3b
YIJIEBOAOPOJOB U
KHUCJIOPOACOAEPIKAILL
MX OPTaHUYECKHUX
BCIIICCTB

Pacuérnl o
YpaBHEHUSAM
XUMHYECKHUX
peaxkiun
Cucrematusanuus u
0000111eHNE 3HAHMI
10 TEME

Obmas
XapaKTepUCTHKA
YIJIEBOJIOB U
KJaccupukanus
YII€BOIOB (MOHO-,
M- 1
HoJICcaxapubl)
MoHocaxapu/ibl:
¢buznueckue
CBOMCTBA U
HaXO0XJICHUE B
npupojie
IIpumeHeHue
TJIIOKO3EI, €€
3HAYEHUE B
KU3HEJEATEIBHOCTH
OopraHusma
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80

81

82

83

84

85

86

Jucaxapunpl:
caxapo3a, MaJIbTO3a 1
JIaKTO3a.
Haxoxnenue B
pupoje 1
MIPUMEHEHUE
JMcaxapuioB

[Tonucaxapuab:
CTpOCHHE
MaKpOMOJIEKYI,
buzndecKue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEHUE

ITousTue 00
I/ICKYCCTBGHHI)IX
BOJIOKHAX

Pemenue paCUYCTHBIX
3aJa4 Ha
OIIPCACIICHUC JOJIHU
BbIXOJa ITPOAYKTa
p€aKuuu OT
TCOPCTUYCCKH
BO3MOXXHOT'O

Cucrematusanuus u
00001IeHre 3HaHNH
o pazaeny
KonTponbnas pabota
10 TEME
"Kucnoponconepxka
1I1€ OpraHuvYecKue
coequHeHuA"

AMMUHBL:
Kiaccudukanus,
CTPOCHHUE MOJICKYII,
obmas popmyna,
HU30MEpHsI,
HOMEHKJIaTypa U
¢buznueckue
CBOMCTBa

XUMHYECKHUE

CBOMCTBA
anndaTUIecKux
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88

89

90

91

92

93

94

aMHWHOB

AHUWIMH: CTpOEHUE
AQHWJIMHA,
0COOEHHOCTH
XUMHYECKHX CBOMCTB
aHWJIMHA

Crioco0b1 mosryueHust
U IPUMEHEHUE
anmudaTHIecKux
AMHHOB

AMHWHOKHUCIOTHI:
HOMEHKJIaTypa 1
HU30MepHus,
buznvecKue
CBOMCTBA.
OTtnenbHbIE
MIPEACTaBUTEIH
0-aMHHOKHCJIOT

XuMHu4yecKre
CBOMCTBaA
aMHHOKHCIIOT, X
OHOJIOruYecKoe
3HAYCHUE
aMHHOKHCIIOT.
CuHTe3 U TUIpoIn3
MENTUIOB

benku xak
[IPUPOIHBIE
IIOJIUMEPBHI;
CTPYKTYpHI O€JIKOB

XUMHYECKUE
CBOICTBA OEIIKOB

A3zoTcoaepikaiue
TETEPOLMKINYECKHE
COEIMHEHMUS.
Hyxnennossie
KHCJIOTBI: COCTaB,
CTpPOEHHE U
Ouonoruyeckas poib

[TpakTnueckas
pabota Ne 4.
Pemenue
AKCTIEPUMEHTATBHBIX
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96

97

98

99

100

101

3aJa4 Mo TeMe
"A3oTcoaepkaiue
OpraHHYECKUE
coeMHeHus"

[IpakTnueckas
paborta Ne 5.
Pemrenne
AKCTIEPUMEHTATBHBIX
3a7a4 10 TEME
"Pacno3HaBanue
OpraHUYECKUX
coenuHeHun"

KonTponbhas padota
10 TeMe
"AzoTcoaepkaiue
OpraHuvecKue
coeuHeHUs"

OCHOBHBIC TTOHATHS
XUMHUHU
BBICOKOMOIJICKYJISIPH
BIX COCIUHEHUM U
MCTOABI UX CHHTEC3a
—IIOJIUMCpHU3alus U
MNOJIMKOHACHCAIIUA

IInacTmacchl.
Yuansanusa u
nepepaboTka
IJIACTHUKA

DacTOMEpBI:
HaTypaJbHbIN
CUHTETUYECKUE
Kay4yyku. Pesuna

BomnoxkHa:
HaTypaJIbHBIE,
HCKYCCTBEHHBIE,
CUHTETHYECKUE.
[Tonumepsr
CIEIHAIbHOTO
Ha3HAYECHUS

IIpakTnueckas
pabota Ne 6.
Pewenne
DKCIIEPUMEHTAIIbHBIX



3a7a4 10 TeME
"Pacno3naBanue
IJIACTMACC U
BOJIOKOH"

102 O06001enne u 1
CHCTEMAaTH3alHs
HU3yYEHHOTO
MaTepuaa 1o Teme
"BricokOMONIEKYISApH
ple coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I1O0 102
I[TPOTPAMME



