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MNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUNW K pe3yiabTaTaM OCBOeHMsI (enepalibHOM  00pazoBaTEIbHOMN
nporpamMmMbl cpeanero obmero oopazoBanus(POIl COO), mpencraBneHHbx B PenepaabHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konnenmuum mnpemnomaBaHus
ydaeOHOro mnpeamera «XuMHUsS» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit denepanuu,
pean3yIoMX OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
paszButus BocnuTanus B Poccuiickoit ®enepanun Ha nepuon ao 2025 roga» (Pacnopspkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMusg Ha YpOBHE YIIyONEHHOrO H3y4eHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTeCTBEHHO-HAyYHOro oOpa3zoBanHusi ywammuxcsi 10-11 kmaccoB. W3yuyeHuwe mnpeamera,
peamuzyemMoe B YCIOBUSAX JU(GEPEHIMPOBAHHOTO, MPO(UIBHOTO OO0YyYeHHUs, MPU3BAHO
o0OecnieunTh 0OIIE00Pa30BaATENbHYI0 U OOIIEKYIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO Ui aJanTaldd MX K OBICTPO MEHSIOIIMMCSl YCJIOBUSM JKH3HU B COLIMyME, a
TakKe Ui MPOJOJKeHHs OOydeHHUs B OpraHu3anusx IpodeccuoHambHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISICTCS OJJHOU W3 MIPUOPUTETHBIX JUCIHILTUH.

B mnporpaMme mo XWMUM Ha3zHaueHHE TpeaAMeTa «XHUMHUS» IONy4aeT MOIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnonoxeHusmu PrOC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COepKaHUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHM K YPOBHIO
MOJArOTOBKU BBIYCKHUKOB. CBUAETEIBCTBOM TOMY SIBJSIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IPOTPaMMOM 110 XUMHUHU (YHKITHH:

e yHPOPMALMOHHO-METOIMYECKas, pealn3alus KOTOpod obecreynBaeT NOJIy4YeHUE
IPEJICTaBICHUs O LESAX, COJEp)KaHWHU, oOlieil cTpaTerun oOy4eHHs, BOCIUTAHUS U
pa3sBUTHsI O0YYAIOLIUXCS CPEACTBAMHU IMPEIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHu3alMOHHO-IUIAHHUPYIOLIAs, KOTopass  MpelycMaTpUBaeT oTpesieNICHUE:
NPUHIIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEJOBATEIbHOCTH HM3yUeHUs Yy4eOHOTO
MaTepuaia, KOJWYECTBEHHBIX M KAauyeCTBEHHBIX €ro XapaKTepUCTHUK; IOAXOJ0B K
(GOPMHUPOBAHUIO COJEPKATEIHHOM OCHOBBI KOHTPOJS M OIEHKH OO0pa3oBaTEIbHBIX
JOCTHKEHUI 0O0ydYaromuxcsi B paMKaX HTOTOBOM arTecTalu B (QopMe eIHHOTO
roCy/1apCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma i1t yriyOJI€HHOTO H3yUYE€HUSI XUMUH:

® YCTaHABIMBAET MHBApUAHTHOE MPEIMETHOE COAEpKaHKE, 00s3aTeNbHOE [Tl U3YUECHUS
B paMKax OTHEIbHBIX  Mpodumiel, NpeaycMaTpUBaeT  paclpelieieHue U
CTPYKTYpUPOBAaHHE €ro IO KiIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacnpeieleHue yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0 JUIsl U3y4eHHs
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYI0 IOCIEA0BATEIbHOCTh H3Y4YEHHsS Y4eOHOro marepuaia c
y4€TOM JIOTUKH MTOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio I[eled M 3aJady H3yuyeHus ImpeaMera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU IIAHUPYEMBIX pe3yiIbTaToOB



OCBOCHHMS OCHOBHOH 00pa30BaTEIbHOW MpPOTrpaMMBbl CPEAHEro odmero oOpa3oBaHUs
(JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKKE C YYETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYYalOLIErocss IO OCBOCHHUIO COJEp>KaHUs
npeaMera.

I[ITo BceM Ha3BaHHBIM MO3MLMSAM B IpPOrpaMMe II0 XHUMHUU I[PEIyCMOTpEHa
IPEEMCTBEHHOCTh € OOyYeHHeM XHMHUU Ha YpPOBHE OCHOBHOIO 00mIero oOpaszoBaHus. 3a
npeleiaMu  yCTAaHOBJIIGHHOM MpOrpaMMoOl MO XUMHHM  00s3aTenbHOM  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH coliep:kaHus y4eOHOTo mpeaMeTa « XUMHUs» 0CTaéTcsi BO3MOXHOCTh BBIOOpA €ro
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABIEHUEM
KOHKPETHOTO PO(HIIs 00yUEeHHUS.

B coorBerctBuM ¢ KoHuenTtyainbHbiMU monoxeHusmMu PI'OC COO o Ha3HaueHUH
npeaMeToB 0a30BOTO U YIIIyOJIEHHOTO YpOBHEH B cucteMe Au(depeHInPOBAHHOTO 00yUeHus Ha
YPOBHE CpEHEro 00Iero o0pa3oBaHusl XUMHUS HA YPOBHE YIIyOJIEHHOTO M3YyUCHUs HANpaBIiCH
Ha peaJlu3allio IPEEeMCTBEHHOCTH C MOCIEAYIOLUIMM JSTaloM IOJYyYEHUS XHMHUYECKOTrO
o0pa3oBaHMsl B paMKaX H3y4YEHHUS CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JTUCIUILIMH B By3aX U OpraHU3alusax cpeaHero npodeccnoHanibHOro oopasoBanus. B aToil cBs3u
U3y4eHUE TIpeaMera «XUMHUS» OPHUEHTUPOBAHO IPEUMYIIECTBEHHO Ha paclIUpeHHe MU
yIriyOJieHHEe TEOPEeTUYECKOM M MPAKTHUUYECKOM TMOATOTOBKM OOYYAIOIIMXCS, BBIOPABIINX
onpeAenéHHbli MpoPiib 00y4eHHsI, B TOM YHUCIE C MEePCHEKTUBOM MOCIENYIOMIETO MOTyYSHHS
XUMHYECKOro 00pa3oBaHus B OpraHu3alusx npodeccuonansHoro oopasopanus. Hapsiny c atum,
B cBere TpeboBanuit ®I'OC COO x mimaHupyeMbIM pe3yibTaTaM OCBOCHHS GeaepalbHON
00pa3zoBaTeNbHON MPOTrpaMMBbl CPEHEro O0IIero oOpa3oBaHUsI M3YUYECHHE NpeaMeTa «XUMUsH
OPUEHTHPOBAHO TaKXKe Ha pelIeHUe 3a/1a4 BOCIMTAHUS U COLIMAIBHOTO PA3BUTHUS 00YJarOLIUXCS,
Ha (OpPMUPOBAaHUE Y HUX OOLEHMHTEIIEKTYalbHbIX YMEHHUH, YMEHUH paliioHaIN3alul y4eOHOTro
Tpyaa ©  OOOOMIEHHBIX CHOCOOOB  JI€ATENIBHOCTH, HMMEIOLMX  MEXIUCIUIUITMHAPHBIH,
HaJIIPEIMETHBIN XapaKTep.

CocraBmsitomiuMH  nipeMeTa «XUMHUS» Ha YPOBHE YIIyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnéHnele Kypehl — «Oprannueckas xumus» u «OOmias U HeopraHudeckas xumusy». [Ipu
OTIpeIeIeHUH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMy COJEpXKaHUs ITUX KYpCcOB B
nporpaMme Mo XMMHHU 3a OCHOBY NpuHATH nonoxeHuss @I'OC COO o paznuuusx 6a30BOro u
yriayOnEHHOTO YPOBHEH U3yUEeHHUS PEAMETA.

OcHoBy cogaepxaHusi KypcoB «Opranudeckas xumusi» U «OOmas M HeopraHuyeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUNA W yMEHHH, OTHOCAIIMXCSA K 6a30BOMY
YPOBHIO HM3y4€HHUS IpeAMeTa. JTa CHCTeMa 3HAaHUM MOJIydaeT OMpEesIEHHOE TEOPETHUECKOe
JOTIOJIHEHNE,  TO03BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoNbIIMi  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yriayOn€HHOM ypOBHE M3y4YeHMs IpeaMera obecredeHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBEIMYEHHS OOBEMAa 3HAHUH O XHMMUYECKHUX DJEMEHTaxX |
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIUPEHUS W YIiyOJeHHs MPEeACTaBIECHUN O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUii, pacCMaTpUBAaEMBIX C
TOYKH 3pEHUS XUMHUYECKON KMHETUKHU U TEPMOJMHAMUKU. M3ydeHre nepruoanuecKoro 3aKkoHa u
[lepuonnyeckoif  cUCTEMBl ~XUMHYECKHX DJIEMEHTOB  0a3HpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKasi CBSI3b OOBSACHSETCS C
TOUKHM 3PEHHS] PHEPreTHUECKUX W3MEHEHUN NMpu e€ oOpa3oBaHUU U pa3pyLICHUH, a TakkKe C
TOYKM 3peHHs] MeXaHH3MOB e€ oOpa3oBaHus. l3yueHwe THUIIOB peakUUd JOMOJHIETCS
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(dbopMHpOBaHUEM NPEACTABICHUN 00 AIIEKTPOXUMUYECKUX MPOILIECCaxX U AJIEKTPOJIN3E PACIIaBOB
U pacTBOPOB BEUIECTB. B Kypce OpraHMYeckod XHMMHMM IIPM PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COEMHEHUH ynensercss 0coboe BHUMaHUe BolpocaM 00 3JeKTPOHHBIX 3¢ dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaX peaKLuil.
Ocoboe 3HaYeHne UMEET TO, YTO Ha COZAEpKaHWE KypCOB XMUMHH YTIyOJIEHHOTO YPOBHS
U3yYeHHs JJI KJIACCOB OIpenesiéHHOro mnpoduis (TaaBHBIM 00pa3oM Ha HMX CTPYKTYypy H
XapakTep JONOJIHEHUH K o0uIel cucteMe NMpeIMEeTHbIX 3HAHMM) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeamersl. Tak, HampuMmep, B COAEP)KaHUM IpeaMeTa JUlsl KJIacCOB XHUMHKO-(PU3MUECKOro
npoduiis 00IbIIOe 3HAYCHHUE OYAYT UMETh AJIEMEHTHI Y4eOHOro MaTepuaia 1o oOuie XUMHH.
[Ipu u3ydyeHum npeaMera B JaHHOM CiIydae akKLEHT OyneT clenaH Ha OOIIHOCTh METOAOB
IO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHas TeOpus
(MoyiekyNsipHass Teopus B (HU3UKE), 3aKOHbl COXPAHEHUS MacChl M SHEPruM, 3aKOHbI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BELLIECTB U IPYTOE.
B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOHIIS
OonbLIMi yienbHbIN Bec OyJeT UMeTh OpraHuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTb /17151 60Jiee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOW OpraHM3aluy KIETKHU Kak
OMOJIOTUYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K IpPUMEPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMHIBI, OCNKH, YIJIeBOABI, HYKJICHHOBBIE KHCIOTHI W apyrue. llpum stom
3HaHHUA O COCTaBE M CBOMCTBAX IPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CJIy’KaT OCHOBOM Ul M3y4eHHsI CYLIHOCTH NMPOLECCOB (POTOCUHTE3A, IbIXaHUs, TUILEBAPEHUSL.
B murane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METOJI0B TIO3HAHUS U OTbITa MPAKTUYECKOT0 MPUMEHEHHUSI HayUHbIX 3HAaHUM U3ydeHue npeameTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3AX C Y4eOHBIMHU
peaMeTaMu, BXOJSAIIMMHU B COCTaB MIPEIMETHBIX obsacTeil «EcTecTBeHHO-HAay4YHbIE IPEMETHI»,
«Matematuka 1 uH(popMaTuka» U «Pycckuil sI3bIK U TUTEpaTypar.
[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M cpemHero oOmiero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SBISETCS (POPMHUPOBAHME OCHOB HAyKHM XHUMHU Kak o0jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, TPAKTUYECKOM MAEATEIBbHOCTH YEIOBEKa M OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJbTYphl. PemieHue 3Toi 3agaun Ha yriiyOJIEHHOM ypOBHE H3YYEHHUS
peaMeTa npearnoaraeT peaju3aluio Takux 1esne, Kak:
e (opMupoBaHHE MPEJICTABICHUI: O MaTepHaIbHOM €IMHCTBE MHpaA, 3aKOHOMEPHOCTSIX
Y NIO3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAayK U
eé BenyIell posin B 00eCreYeHUN YCTOWYMBOTO PAa3BUTHSA YEJIOBEUYECTBA: B PELICHUU
npo0JieM HSKOJIOTMYECKOM, SHEPreTHYeckod W MHUIIEBOM OE30MacHOCTH, B Pa3BUTHUU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTepUaioB, HOBBIX HCTOYHUKOB JHEPrUH, B
o0ecrieyeHnn panoHaIbHOIO IIPUPOIONOIb30BAHUS, B dbopmMHupoBaHUU
MHUPOBO33PEHUS U 00ILEH KyIbTYphl UEJIOBEKa, a TAK)XKE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOUIEHHUSI K CBOEMY 3/I0POBbIO U MIPUPOJIHOM Cpeie;

® OCBOCHHME CHCTEMBI 3HAHHWM, JIEKaAIMUX B OCHOBE XHMHUYECKOM COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (PYHIAMEHTAJIbHBIX TOHATUH, 3aKOHOB U
TEOpUN XHMMHUHU, COBPEMEHHBIX IPEACTaBICHUI O CTPOEHMHU BEIIEeCTBA Ha pPa3HbIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX U KHUHETHUYECKUX 3aKOHOMEPHOCTSAX HPOTEKAaHUS XUMHYECKHX
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peaknuii, 0 XUMU4YEeCKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CHCTeMax, 00 o0mmx
Hay4HbIX [IPUHIUIIAX XUMUYECKOTO IIPOU3BOJCTBA;

dopmupoBaHue y OOy4yaroIIMXCsl OCO3HAHHOTO IIOHUMaHMsI BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKHX 3HAHUU Ui OOBACHEHHMS KJIIOYEBBIX HIEH U mpobiiem
COBPEMEHHOM XHMMH, 11 OOBACHEHMs M NIPOTHO3UPOBAHUS SIBJICHUH, MMEIOLIMX
€CTECTBEHHO-HAYYHYIO IPHUPOJY; TPAMOTHOIO pelleHUs MpobieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAHHUsA, AaHAJIMW3a M OLEHKUM C IO3ULIMM 3KOJIOIMYECKOU
0€30MaCHOCTH NOCIEACTBUN OBITOBOM M IPOU3BOJICTBEHHOW JEATEIBHOCTH YEJIOBEKA,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJCTBOM, HCIOJIb30BAHUEM U IepepaboTKOMN
BELICCTB;

yriayOieHue NpeACTaBICHUH O HAy4yHBbIX METO/Jax I103HaHUS, HEOOXOIMMBIX MJIs
nproOpeTeHus] YMEHUIH OpUEHTUPOBATHCS B MUPE BEILIECTB U OOBSICHEHUS XMMUYECKUX
ABJICHUM, MMEIOINUX MECTO B NPUPOAE, B IPAKTUYECKOU JACATEIBHOCTH H
IIOBCEJHEBHOM KU3HH.

B mnane pealiu3ain IICPBOOYCPCAHBIX BOCIIMTATCI/IbHBIX MW Pa3BUBAOIIUX Q)YHKHI/II‘/‘I
HGHOCTHOﬁ CUCTCMbI CPCIAHETO O6IH€FO O6pa3OBaHI/IH IIpy U3y4YCHUU MpCIAMETa «XHUMHUSA» HaA

YIIIYONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MMPHOOPETAIOT TAKKME LENN U 3a]1a4H, KaK:

BOCIIMUTAaHUE YOEKIEHHOCTH B I103HABAEMOCTU SIBJICHUM NPUPOJBI, YBAXKEHUS K
npoIeccy TBOpYECTBA B OOJACTH TEOPETUYECKHX M TPUKIATHBIX HCCICIOBAHUN B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHUBAIlMM K OOYYEHMIO M TO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;

PasBUTHUC ITO3HaBaTCIIbHBIX HHTCPECOB, HHTCJICKTYAJIbHBIX n TBOPYECCKUX
criocoOHocTe oOyyaromuxcs, (GOpMHUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOLIEHUS K
caMOOOpa30BaHUI0 U HEMPEPHIBHOMY O0pa30BaHUIO KaK YCJIOBHIO YCHEIIHOU
MpoEeCCHOHAIBHON U OOIIECTBEHHOM AESITENIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310POBOM 00pa3e >KU3HU;

¢opMHpoBaHHE YMEHMH M HaBBIKOB Pa3yMHOI'O NPUPOAONOJIb30BAHUS, pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpPETEeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JeSITeTbHOCTH.

OO01iee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX MJIs HU3yYEHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpennero oOrmiero odpazoBaHusi, coctaBisier 204 dacos: B 10 kmacce — 102 gaca (3 4daca B
HEJIEII0).



COJAEP/)KAHUE OBYYEHUA
10 KUIACC

OPITAHNYECKAS XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HaYeHHE OpPraHUYECKOM XHMMHH, MPEJCTaBICHHE O MHOrooopazuu
OpPraHUYECKUX COCTUHEHUI.

ONEKTPOHHOE CTPOEHUE aroMma YIJIepoJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroMa yriepoaa. XuMUYecKas CBSI3b B OPraHMYECKUX COEJUHEHMSIX.
Tunel ruOpuaN3auu aTOMHBIX opOHTaneil yriepoaa. MexaHu3Mbl 0Opa3oBaHHsI KOBaJICHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIIBI IepeKphIBaHUs aTOMHBIX OpOHTalel, G- U
n-cBsi3u. OnuHapHas, JABOMHAs M TpoiHas cBsa3b. CrnocoObl pa3pbiBa CBsi3ed B MOJIEKYJIax
opranuveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHenuid A.M. bytiepoBa u coBpeMeHHbBIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHUE TEOPUU CTPOCHUSI OPraHMYECKUX COCIUHEHUH.
MonekynsipHple W CTPYKTypHBIE (Qopmynbl. CTpyKTypHBIE (OPMYIBI Pa3IHYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. Ms3omepusa. Buuael wu3omepum: CTpyKTypHasd,
MPOCTPAHCTBEHHAs. NEKTpOHHBbIE OJ(PGEKTHl B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKTsl).

[Ipeacrasnenue o kaccupuKauu opraHudecKux BemecTs. [loHsTre o GyHKIIMOHATBEHOM
rpynne. I'omonorus. ['omonornueckue psapl. CuctemMarnyeckass HOMEHKIIATypa OpraHU4eCKUX
coenunenuii (IUPAC) u TpuBHuanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcobenHoctn W kjnaccuuKanus ~— OpraHMdeckux  peakuumi.  OKHCIUTENbHO-
BOCCTaHOBUTENIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NpEBpallleHUI: 03HAKOMJICHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepHallaMHd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (MIaBiIeHHe, OOYIJIMBaHHE U  TOPEHHE),
KOHCTPYMPOBaHHUE MOZEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmias (popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP>-TMOPUIM3AINS ATOMHBIX
opburaneit yrieposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AJIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJKaHOB: peaKLUU 3aMEIIeHUs], N30MEpU3aIIH, JeruIpUPOBaHMUS,
UUKIU3aluy, THPOJU3a, KpekuHra, ropeHus. IlpencraBieHre o0 MeXaHU3ME pPEaKIIHid
paIuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mIast popMyna, HOMEHKIATypa U uzoMepus. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaibIX (LMKJIONPONAH, IMKIOOyTaH) M OOBIYHBIX (LMKIIOMEHTaH,
[IUKJIOreKCaH) HUKIIoanKkaHoB. CrocoObl MOTYYEeHUs U IPUMEHEHNE IUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuil psii aakeHoB, o0mas GpopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHME MONEKYT alKEeHOB, SP>-THOpHIM3aIMs aTOMHEIX opOuTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMmerpuueckast (Iiuc-TpaHc-) uzomepus. Ousnueckue
CBOWCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCIAUHEHUS, 3aMEIICHUS B O-
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IIOJIOXKEHUE TIpU JBOWHON CBSA3M, NOJMMepHU3auuu M okucieHus. [IpaBwiio MapkoBHUKOBA.
KauecTBeHHbIE peakiiuu Ha ABOHHYIO CBs3b. CrIOCOOBI MOMTyYeHHS U IPUMEHEHHUE aJIKEHOB.

Anxanuensl.  Knaccudpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynuposannvle). OCOOCHHOCTH  3JICKTPOHHOTO CTPOCHUSI M XMUMHYECKHX  CBOMCTB
conpsikEHHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanus conpspKEHHBIX AMEHOB.
CriocoObI mosTydeHust 1 IPUMEHEHUE alTKaAHEHOB.

Anxunsl. 'omonornyeckuil psa aakuHoOB, oOmas ¢popMmysa, HOMEHKIATYpa U U30MEpHUs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AJKMHOB, SP-TMOpHIM3aAIMsl aTOMHBIX
opOutaneit yrinepojna. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHUS, AUMEPU3aluU U TPUMEpPU3aLUHU, OKUCIeHUs. KucioTHbIE CBOMCTBA aJKHUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHbIE peaklMM Ha TPOiHYI0 cBsi3b. CrocoObl
HOJIy4EeHHUs U IPUMEHEHHUE aTKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbI OEH30JI1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHusl B OCH30JIbHOM KOJIbLIE M YIJIEBOJIOPOJHOM pajMKalle, PeaklHUu NPUCOEAUHEHMS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBinenne 00 opueHTHPYIOUIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbLIE Ha TMpPUMEpE AJIKWIBHBIX PaJuKajoB, KapOOKCHUIBHOH, THIPOKCHUIBHOM,
aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Momumepuszanust  crtuposa.  CrnocoObl  MOMYYeHHSs W HPUMEHEHHE  apOMaTUYECKHX
YTJIEBOAOPOIOB.

[Tpuponnsiii ra3. Ilonyrasle HedTsHBIE Ta3bl. Hed1h u e€ mpoucxoxaenue. KameHHbIl
yroib U NPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HEPTHU: NMEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTaIUTHUECKui), pupopmuHr, nuponus. [IpoaykTsl nepepaboTku HedTH, UX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIJIEBOJOPOIOB. Peaknuu 3amerieHus
raJJoreéHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, LHaHOTpyIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOTO M  CIMPTOBOIO pacTBopa IEnouyd. Bzammonelicteue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MeTalIoOpraHMYecKHX COEJUHEHMSX.
Hcnonp30BaHne TrajloreHIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUI: HU3y4eHUe
¢u3NYeCKuX  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEaKIIHid
YIJIEBOIOPOOB Pa3IMYHBIX KijaccoB (oOeclBeunBaHWE OPOMHONM WIIM MOAHOW BOJIBI, pacTBOpa
IEpMaHraHaTa Kajus, B3aMMOJCHCTBHE AalLETHWIEHAa C aMMHAauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapYyXEeHHE YyIiiepoa W BOJIOpOJa B OPraHMYECKUX BEIIEeCTBax,
MOJIy4YeHUE ATHJIEHA W H3Y4YeHHE €ro CBOMCTB, O3HAaKOMJIeHHE C KoyuekuusMu «HedpTts» u
«Yromp», ¢ oOpa3namMu IUIaCTMAacC, Kay4yKOB W DPE3UHBI, MOJIEIUPOBAHUE MOJEKYI
YIJIEBOIOPOAOB U TaJIOTEHIIPON3BOJHBIX YITIEBOJAOPOIOB.

Kucaopoacoaepxamme oprannyeckue coelMHeHNUsI.

[IpenenbHble OomHOATOMHBIE CcHUpPTh. CTpoeHHEe MOJeKysl (Ha MpUMepe MeTaHojla U
stanosa). ['oMonornueckuii ps, odmas Gopmyia, n3oMepusi, HOMEHKJIATypa U KiacCupuKarus.
®u3nyeckue CBOICTBA NPENENIBbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHble CBA3M MeEXay
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MOJIEKYJIaMH ~ CHUPTOB. XHMMHMUYECKHE CBOMICTBAa: peakUuMu 3aMELICHMs], JeruapaTaluuy,
OKUCJIEHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMHU KucioTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUpPTHI. JleiicTBHe 3TaHONAa M METaHOJa Ha OPraHU3M 4YeJIOBEKa.
CriocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie upsl, HOMEHKIATypa U n3oMepus. OcoOeHHOCTH (PU3MYECKUX M XUMUYIECKHX
CBONCTB.

MHoroaromMHbie CHHUPTHl — JTUJICHTIUKONIb M ThulepuH. dusnueckue M XUMHYECKUE
CBOICTBa: peakUuu 3aMeIleHHUs, B3aUMOJCUCTBUE C OpPraHMYECKMMH W HEOPraHWYeCKUMH
KHCJIOTaMH, KaueCTBEHHAsl PEaKkUsi HA MHOTOAaTOMHbIE cUpThl. [IpeacraBienue o MexaHu3smMe
peakiuii HykieopuIpHOTo 3aMerienus. JleficTBre Ha oprann3m yenoBeka. CrocoObl MomydeHust
U TIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYbl, B3aMMHOE BIUSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO sI/pa.
Owusnueckue cpoiictBa (eHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcuyHOCTh ¢eHona. CrocoObl TOMydeHHS W NpUMEHeHHe (eHona.
®enospopManbaeruaHas cMoa.

KapOoHuiabHbBIE COEIUHEHUS — aIbJErHJbl M KETOHBI. JJEKTPOHHOE CTPOCHHE
KapOOHMIIBHON Tpymmbl. ['OMONOrHyYeckre psapl albICTHAOB M KETOHOB, oOmas ¢opmyna,
M30MEPUSL M HOMEHKJaTypa. PU3MYECKUE CBOMCTBA aJbJETUIOB M KETOHOB. XUMHUYECKHUE
CBOMCTBa aNbJETUIOB M KETOHOB: peakuuu mpucoeanHeHus. OKHCIEHUE allbJIeruJIOB,
KayeCTBEHHbIE peaklMHu Ha anpiaeruapl. CrocoObl MONyueHUss M NMPUMEHEHHE ajlbJCTHUAOB U
KETOHOB.

OnHOOCHOBHBIE TpefeNibHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HoMmeHkinatypa. dusnueckue CBOMCTBA OJHOOCHOBHBIX
OpeJeNbHbIX KAapOOHOBBIX KHUCIOT. BoOJOpoJHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCJIOT. XUMHUYECKHUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakiys 3Tepu(UKALUN, PEaKkIuHu C
y4acTHEM YTJIEBOJOPOAHOTO paaukaiga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KuCHOTHL. [loHsTHE
0 TIPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroodpasue kapOOHOBBIX KHUCIOT.
OcCoOeHHOCTH CBOMCTB HEMpeAETbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX
KHCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCJOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'omonornueckuit psa, obmas ¢opmyina, ©30MepHUs 1 HOMEHKJIATypa.
Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IENOYHON Cpene.

Kupsl. Ctpoenue, ¢puznueckue U XUMHYECKHE CBOMCTBA XKHUPOB: TUIPOIU3 B KUCIOH U
niesiogHou cpene. OcCoOEHHOCTH CBOWMCTB JKUPOB, COJIEPKAIINX OCTATKH HEMPEIETbHBIX KUPHBIX
KHUCI0T. JKUphI B IpUpPOJE.

MBpbLI4 KaK cOJTM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmass xapakTepucTuka yriaeBojnoB. Kiaccudukanus yriaeBonoB (MOHO-, aAHU- U
noyimcaxapuael). MoHocaxapuapl: TJIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ae30Kcuprdo3a.
@dusnyeckue CBOMCTBA M HaxoxzaceHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W alNbACTUIAHOW TIpyNN, CIMPTOBOE U
MOJIOUHOKHUCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Haue€HUE B >KU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiuBaiouiye U
HEBOCCTaHaBIUBAIOLIME Aucaxapuibpl. ['maponus nucaxapuaoB. Haxoxaenue B mpupone u
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npuMmeHenue. [lonucaxapuapl: Kpaxmal, INIMKOTEH U 1eiunojo3a. CTpoeHHe MaKpOMOJEKYI
Kpaxmaja, TJMKOI€Ha U LeJuiojo3pl. PDuiznueckue CBOICTBAa Kpaxmajga M IEJIH0JI03bI.
XHUMHYECKUE CBOMCTBA Kpaxmajia: TMIPOJIM3, KAYECTBEHHAs peaklUus ¢ MOJ0M. XUMHUYECKHE
CBOICTBa 1EJUTIOI03bI: THAPOIIN3, MoTydeHue 3pupoB 1emtoao3sl. [ToHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

DKCIepUMEHTaIbHbIE METO/bl U3yYEHHUS BELIECTB M WX IMPEBpAIICHUI: PaCTBOPUMOCTD
pa3IMYHBIX CHOUPTOB B BOJE, B3aUMOJCHCTBHUE 3TAHOJIA C HATPUEM, OKHUCIEHUE HTHIOBOIO
CIMpTa B alpJEeruj Ha PAaCKAIEHHOW MEIHOW IPOBOJIOKE, OKHCJIEHHE STHJIOBOIO CHUPTA
JUXPOMATOM Kaslis (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIMM Ha
anpaeruasl (¢ ruapokcuaom nuammuncepeopa(l) u rugpoxcuaom meau(ll)), peakmus roumepruna
¢ runpokcunom menu(ll), xummuueckue cBoicTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMO/ICHCTBHE
pacTtBopa rioko3bl ¢ ruapokcugom menu(ll), BzaumonelicTBue kKpaxmana ¢ HMOJOM, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3aj1a4 110 TeMaM «CriupThl U GpeHobl», «KapooHoBbie kucinoTel. Cll0KHbIE
UPBD».

A3oTcoepaxaniue OpraHudecKkue coeJMHeHusl.

AMUHBI — OpraHMYecKHe TMpoM3BOJAHBIE ammuaka. Kiaccuduxanuss amMHHOB:
anmudaTuyecKkue U apoMaTHYECKUE; NIEPBUYHBIC, BTOPUYHBIC U TpeTH4yHbIe. CTPOSHUE MOJICKYII,
obmas ¢opmyina, u3oMepus, HOMEHKJIATypa U (PU3UYECKHE CBOWCTBA. XUMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOWMCTBA, aTKUIUPOBAHUE, B3aUMOJCHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOMN Kuca0TON. COIM aJIKUIaMMOHHS.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMaruyeckoro psjaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSIHUE TPYINI aTOMOB B MoJieKysie aHuiauHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrocoObl MOMYYeHHs] W TPUMEHEHHE anu(aTuuecKux
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH30IA.

AmuHokucnotel. Homenknatypa u  wu3omepus. OTaenbHblEe NPEACTABUTENH O~
aMHUHOKHUCIIOT: TJIMIWH, anaHuH. Du3nyeckue CBOWCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpHBIX OPraHUYECKUX COCAMHEHHWH, pPEaKIus TMOJUKOH/ICHCAIIUH,
o0Opa3oBaHNe MENTHAHON CBs3H. buomornyeckoe 3HadeHne aMHUHOKHCIOT. CHHTE3 U THUAPOIU3
MENTU/IO0B.

benku kak npupoaneie monuMmepbl. llepBuduHasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OemnKu.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHsS BEIIECTB M HMX MPEBpALICHUN: PACTBOPEHHUE
0enKkoB B BOJie, JeHATypalus OelIKOB IMPHU HArpeBaHHUH, LIBETHHIE pPEeaKIMHU Ha O€lKH, peleHue
SKCIIEPUMEHTANBHBIX 3a7ad MO TeMaM «A30TcojepiKalllie OpraHMYecKUe COEIUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI.

BbicokomosieKyJIsIpHBIE COeITMHEHHUS .

OCHOBHBIE TIOHATHSI XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpHU3AINK, CpeAHss MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — OJIMMEPHU3ALUS U TIOJTUKOHIEHCAIUS.

[Tonumepusie MaTepuabl. [TnacTmaccel (monusTHUIIEH, MOJIUIPOIUJIEH,
MOJIMBUHUWIXJIOPHI, MOJINCTUPOIL, MOJIMMETHIIMETaKpuIIaT, MOJINKapOOHATHI,
noymdTUIIeHTEeped Tanar). Y THIN3anus u nepepadboTka rmiacTyuka.



OnacToMepbl: HATypalbHBI  KaydyK, CHHTETHUECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHble (XJIONOK, IEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedioH, KeBiap, AIIEKTPONPOBOSIINE
HOJMMEpPHI, OMopasznaraeMble OJIMMEpPHI).

DKCHepuMEHTAIbHBIE METOJIbl M3YUYECHUS BEIIECTB U UX MPEBPAIlEHUI: O3HAKOMIICHHE C
o0Opa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAacC, Kay4dyyKoB, peELICHUE
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «Pacro3HaBaHue Mm1acTMace ¥ BOJIOKOH.

Pacuérnble 3anaum.

Haxoxnenue MoiekyasspHOid GopMyIIbl OPraHUYECKOr0 COSTUHEHUS 10 MACCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAILIMX B €r0 COCTaB, HAXOXKICHHE MOJEKYISAPHOW (OpPMYIbl OPraHUYECKOTO
COeMHEHUsT N0 Macce (00bEMY) MPOAYKTOB CropaHMs, MO KOJWYECTBY BellecTBa (macce,
00BEMY) MTPOAYKTOB pPEaKIMH H/UIIN UCXOJHBIX BEUIECTB, YCTAHOBICHHE CTPYKTYPHOH (OPMYITBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB MONy4YEHUS,
oTpezieNieHUe JI0JIM BBIXOA MPOIyKTa PEaKlUu OT TEOPETHUYECKH BO3MOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€Hl IpU M3ydyeHUU opraHuyeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJB30BaHUWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHATHH, TaKk W
MOHSITUIA, TIPUHATHIX B OTJENBHBIX MPEJAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHS,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKanusi, HAOIIOJCHWE, M3MEpPEHHE, JKCIIEPHUMEHT, MOJEINb,
MO/JICJINPOBAHUE.

@dusmuka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOJEKyla, HHEPreTUUYeCcKUui
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHWE BEIIeCTBa, (pU3MUECKUE BETUYMHBI,
€IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: knerka, opraHusM, sKocucteMa, ouochepa, MeTaboIU3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIH M TeTepoTpodHBIM THN HHUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OeNKH,
YTJIEBO/BI, XKHUPbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3HbIe HCKOMaeMble, TOTUTHBO.

TexHONOTHs: MHUIIEBBIE MTPOAYKTHI, OCHOBBI PAI[MIOHAIBHOTO TTHTAHUS, MOIOIINE CPE/ICTRA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 XUMIUU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUHN C CHCTEMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKType JIMYHOCTHBIX
pe3ylIbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YpPOBHE CpeaHero oomero obpazoBaHus
BBIJICTICHBI CJICYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIMIMMHUCS POCCUKUCKON TPakIaHCKOMN
UJCHTHYHOCTH; TOTOBHOCTh K CaMOpPAa3BHTHIO, CAMOCTOSTEILHOCTH M CaMOOIPEICICHHIO;
HaJM4Yhe MOTHBAIMM K  OOYYEHHIO; TOTOBHOCTh W  CIIOCOOHOCTH  OOYyYaromIUXCs
pyKOBOHCTBOBaTBCﬂ HpI/IHHTBIMI/I B O6H.I€CTB€ HpaBI/IHaMI/I nu HOpMaMI/I NOBCACHHUA, HAINYHC
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IPaBOCO3HAHUS, HKOJIOTHYECKOM KYJIBTYPBI; CIIOCOOHOCTh CTABUTh LIEJIU M CTPOHUTDH KU3HEHHBIC
IUTaHBI.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPa)xaroT chOpPMUPOBAHHOCTh
OIBITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIBHOCTH 00YUYalOIMXCs B MPOLIECCE pealn3aluu
00pa3oBaTebHON e TEIbHOCTH.

JIMYHOCTHBIE Pe3ybTAaThl OCBOCHUS INpenMeTa «XUMHUS» OTPaxaroT cPOPMHUPOBAHHOCTH
OIBITA MMO3HABATEJIbHON U NMPAKTHUECKON JEATEIIBHOCTH 00YUalOIIMXCs B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON AEATEIbHOCTH, B TOM YHCJIE B YACTH!

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHMS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIHOHHBIX TPaB U 00S3aHHOCTEH, YBaKECHUS K
3aKOHY U NPaBOIOPAIKY;

IPEJCTaBICHUS O COLHUAIBHBIX HOpPMax M IpaBHUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE;

TFOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITEIbHOCTU IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U [T03HABAaTEIbHbIX 33/1a4, BHITOTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMSI, IOTUKY U apTyMEHTBI IPYTUX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOU NEesITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE4YEeCTBECHHOMH
XUMHUU;

YB@KEHHSI K MPOIECCy TBOPYECTBA B OOJACTH TEOPHUH M TMPAKTHUYECKOTO MPUIIOKECHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yJbTaT JUIMTEIbHBIX HaOII0/IeHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYZAA YYEHBIX U IPAKTUKOB;

MHTEpECa M TI03HABATEJIBHBIX MOTHMBOB B IIOJIYYEHHH M MOCIEAYIOLIEM aHaIN3e
UH(POPMALIMHU O TIEPEIOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CHOCOOHOCTH OLIEHUBATh CHUTYyallUW, CBSI3aHHBIE C XMMHUYECKMMHU SIBICHUSMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE IOBEJACHHE U IOCTYNKM CBOMX TOBapHILEH C MO3ULIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUI IOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHHS LIEHHOCTEH 3/0poBOTO M Oe3omacHoro obpasza >KU3HHM, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOUIOJIeHHsT TIPaBUI OE€30MacHOro OOpalleHusi ¢ BelleCTBaMHU B OBITY, MOBCEIHEBHOM
YKU3HU, B TPYIOBOM I€ATENBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI UHAMBUAYAJIbHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHMSI IMOCIEACTBUI M HENpPUATHS BPEAHBIX MPUBBIUEK (YMOTPEOJIEHUS ajKOroJs,
HapKOTHKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OO0IIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIHBHOCTH;
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YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUHM NPAKTUYECKHUX 3a4ad COLUAIBHON
HAIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO MpOo(peccHil pasiiMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)X€HUs K TPYLY, JIIOASAM TPyZa U pe3yJibTaTaM TPYIOBOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBHUIYAIbHON TPACKTOPHH OOpa30BaHMA,
Oyayiel npodeccun U pealn3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U TOTPEOHOCTEN 001ECTBA;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

HKOJIOTHYECKHU 11e7IeCO00Pa3HOro OTHOLICHUS K MPUPOJE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

IOHUMAaHMs IJ100aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIIeM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUU JUIsl PELLIEHUS] BOIIPOCOB
palOHaIbHOIO IPUPOIOIIOIB30BaAHUS;

AKTUBHOTO HENpPUATHS INEHCTBHI, NPHUHOCAIIMX Bpel OKpYXarolled IPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMBbIX
JIEMCTBUM U NTPEAOTBPALLATD UX;

HaJIUYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKON KYJIBTYphI, OIBITa
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCSI HMMHU B
MI03HABATEIBHOW, KOMMYHUKATHBHOMN M COIIMAIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UAEO0JIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSA HAyKu W
00I11eCTBEHHOHN NMPaKTHKH;

NOHMMAHUS CHEINU(PUKA XHMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaALMOHAJILHOTO HAYYHOTO MBIIUIEHHUS, CO3/IaHUH 1I€JIOCTHOTO MPEACTaBICHUS 00 OKpYKaroleM
MHUpE KaK O €QUHCTBE IMPUPOJbI U YEJIOBEKAa, B IO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pelLeHnH TpobJIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJIs COBPEMEHHON LMBUIM3ALMU: B €€
TYMaHUCTUYECKOW HAIIPaBIIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUU HOBOW 0a3bl MaTepHalbHON
KYJIBTYpBI, B pEIIEHUH II100aIbHBIX TPOOIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEpPreTUYecKoil, MHIIeBOH U HKOJOTHYECKOW Oe30MacHOCTH, B PA3BUTUHM MEAMIIMHBI,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPyAa M SKOJIOTMYecKH KOM(GOPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIONb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUHM OKPYKAIOIIEro MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1e1aTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHbBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaAMOCTOSITENILHO MCIOJIb30BATh XMMUYECKHE 3HAHUS JJISl PELIeHUs MTPodiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLHsIX;

MHTEpeca K NO3HAHUIO, HCCIIEN0BATENBCKON JESTEIHOCTH;
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TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUM 1O XHUMHH B COOTBETCTBHH C >KU3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B paimyHbIX chepax mnpodeccHoHaTbHON
JESTEIIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOrPAMMBI 10 XMMHH Ha YPOBHE CpPEIHEro
o01mero o0pa3oBaHus BKIFOYAIOT:

3HAUUMBIC M1 (DOPMHPOBAHHS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIMILINHAPHEIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAay4dyHbIH (aKT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPUS, HCCIICIOBAaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpPCATbHBIC yueOHbBIC IENCTBUA (TTo3HaBaTebHBIC, KOMMYHHKATHBHBIC,
peryisTHBHBIC), oOecneunBaroniye (GOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLMAIBHOM KOMIIETEHIIMH 00yYaroIuXcs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIONB30BaTh  OCBOCHHBIC — MEXKIHUCHIUIUITMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS W YHHUBEpCAJIbHBbIC YydYeOHBIC JCWCTBHUS B IMO3HABATEIIBHOH W
COLIMAJILHOM ITPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATCIIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3naBaTebHBbIC YHHBeEPCATbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBbIe JIOTHYecKHe eCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh LENu JeATEeIbHOCTH, 3a]aBas MNapaMeTpbl W KPUTEPUHU HX JTOCTHIKEHHS,
COOTHOCHUTD PE3YJIbTATHI ACITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HUCITIOJIB30BAThH HpI/I OCBOCHHNHU 3H&HHI>1 HpI/IéMLI JIOTUYCCKOI'O MBIIJICHUSA:. BBIIACIIATH
xapaKTepHLIe HpI/ISHaKI/I HOH?ITI/Iﬁ nu yCTaHaBHI/IBaTL nux B3alMOCBA3b, HUCITIOJIB30BAThH
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CHe}ICTBeHHBIC CBA3HU Me>1<)1y 1/13y‘—laeMI)IMI/I SIBJICHUAMMU,

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JAEIyKTUBHBIE, IO AaHaJOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJbI U 3aKITIOUCHUS,

HpI/IMeHﬂTB B npouecce IIO3HAHUS I/ICHOJ’II)?)yeMBIe B XUMHHU CHUMBOJIMYCCKHEC (3HaKOBI)Ie)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPEJCTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI) 3JIEMEHTA,
XuMH4Yeckas (opMylia, YpaBHEHHE XHMHUYECKOM peakIuu — TpPU PEIIeHuHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUECKUX 3a7a4, MPUMEHITh Ha3BAaHHbIE MOJEJbHbIE MPEACTaBICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHYECKUX PEAKITHi.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:
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BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKLIUII;

dopMynupoBaTh LETM U 3a7adyd  MCCIIEOBAaHUS, WCIOJb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOPMYyTUPOBAHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHMPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATH 332 XOZOM IpOIEcca, CAaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS M BbBIBOJBl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKOH HCCIIE0BATENbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaunmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpMaUuu (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHaJM3UpoBaTh HMH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpM MpeNCTaBICHMS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLnu, He0OOXOAMMOM IS BBIIOJIHEHHS YUeOHbIX 3ajjay ONpeleIEHHOrO TUIIA;

npuoOpeTaTh ONBIT MCHOJIb30BAHUSA MH()OPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY IpelCTaBlIeHUs UHPOpPMALMK (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKue) 3HaKu |
CUMBOJIBI, hopMyIIbl, a0OpEBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHuUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cTBHA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAaEMOM TEMBI B X0JI€ TMAJIOTa U/UITN JUCKYCCHH,
BBICKA3bIBATh UJIEU, q)OpMy.]'II/IpOBaTB CBOHU Hpe)]J'IO)KeHI/IZ OTHOCHUTCJIBHO BBIIIOJIHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMEN PE3YIbTATOB IMO3HABATEIBHON NEITEIBHOCTH, MOJYYEHHBIX
CaMOCTOAITEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJIHEHUH XUMHUYECKOTO
AKCTIEPUMEHTa, TPAKTUYECKON pabOThl MO WCCIASAOBAHUIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanmzanuu y4eOHOro TpoekTa, M (OPMYIHPOBATh BBIBOABI IO PE3yJbTaTaM MNPOBEAEHHBIX
WCCJICIOBAHHM MyTEM COTIIACOBAHUS MO3UIIUI B X0€ 00CYX/IeHUsI 1 OOMEHAa MHCHHUSIMH.
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PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ormpezersst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrOpUTM JICHCTBUN TPU BBIOJHEHUU YYEOHBIX M MCCIEIOBATEILCKUX 3aj1ad,
BBIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YYETOM IMOJTy4eHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMBI IO XMMHHU Ha YriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT cliequdHUuecKue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHUS U CIOCOOBI NEMCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHWM, BUJBI JESTEIBHOCTH 110 MOJYyYEHUIO HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HAHUW B Pa3iIMuYHBbIX Y4EOHBIX CHUTYyallUAX, @ TAaKK€ B pPEaJbHBIX YXU3HEHHBIX CUTYyalLUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme no XMMuu NPEAMETHBIE PE3YJbTaThl NPEACTABICHBI I10
roJlaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYCHHHM OPraHMYECKON XUMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOWYMBOTO Pa3BUTHUS YETIOBEYECTBA B
pelieHuu MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M THUIIEBON 0€30MacCHOCTH, B Pa3BUTHU
MEJWIIMHBI, CO3JaHHH HOBBIX MAaTEPHANiOB, HOBBIX HMCTOYHHUKOB HHEPrHH, B OOECIEUECHUU
paIMoHAIBHOTO TPUPOIONONH30BaHM, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KYIbTYpbI
YyelloBeKa, a TaKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATArOIINe
MOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, TMOpPUAN3aIlUs aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKass CBs3b, MOIb, MOJISIpHAas Macca, MOJAPHBIA O0O0BEM, YIJIEPOJIHBIA CKEIeT,
GyHKIIMOHANBHAS TPYIIa, pajuKal, CTPYKTypHbIE (HOpMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass W TMPOCTPAHCTBEHHas (reoMeTpuuecKas, ONTHYECKas),
WU30MEpbI, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YTJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpTraHUYECKUE COEAMHEHHS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuogudeckuid 3akon JI. M. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUS H TPEBpAIlEHUS DSHEPTHH TPH XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAalllue B OCHOBE MOHMUMaHUS
OPUYMHHOCTY U CHUCTEMHOCTM XUMHUYECKUX SIBIICHUM; TPEICTaBIECHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJUHAMUYECKHMX U KHHETHMYECKHMX 3aKOHOMEPHOCTSAX HX
IPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MoJieKyjlaX (MHAYKTUBHBIN U
Me30MepHbIi 3 dexTrr, opuentanTsl | u |l pona); dakronorumueckue CBEACHHS O CBONCTBAX,
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COCTaBe, MOJyYeHUH U 0€301acCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJOBEKa, OOMMX HAyYHBIX NPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE IPOU3BOICTBA METAHOIA, IIepepaboTKu HedTn);

c(OPMHPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTEpHbIE IPU3HAKY MOHATHH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUN COCTaBAa, CTPOEHUS U
CBOIWCTB OPraHMYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

HCII0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (JOPMYII OPTaHUYECKUX BEILIECTB;

COCTaBJIATh ypPaBHEHUS XHMHUYECKUX pEaKkUMid M  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN  IIOCPEICTBOM  COCTABJICHHUS  AJIEKTPOHHOIO
OanmaHca 3THX peakUuid, peakuuil HOHHOro oOOMeHa IyTEM COCTaBICHHMS HX TOJHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYECKUX BEIIECTB Ul WJUIIOCTPAllUU  MX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAIC)KHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIIECTB IO MX COCTaBY M CTPOSHHIO K ONPEACIEHHOMY KIIACCY/TPYIIe COCMHEHUH, 1aBaTh UM
Ha3BaHMA 10 cucrtemMarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS
JUIs  OTAENbHBIX MpPEJICTaBUTENEH OpraHMYeCKUX BEIIECTB (ITWUJIEH, AaleTWIEH, TOJYOJl,
[JIMLIEPUH, STWIEHIJUKOIb, (eHos, GopMalbleruj, auneTaiabIerus, aueToH, MypaBbHHas
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€ApUHOBAas, OJIEMHOBAas, MaJbMUTHUHOBAs KHUCJIOTHI, IJIMLHUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, aHWJIUH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEAENATh BUJ XUMHUECKOW CBSI3M B OPraHUYECKHUX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHMYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTEIEH PAa3IMYHbIX KJIACCOB OPraHNYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKaJIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJIMCAXaPHUIOB),
WUTIOCTPUPOBAaTh T€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIHI C UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXAATh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KpPaTHOCTH M THIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE NpPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OPMHPOBAHHOCTh BJAJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOax
MO3HAHUS — HAONIOJIEHUH, W3MEpPEHUH, MOJIEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;
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c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIHHON
NEeSTeIbHOCTH — aHaIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHE, CHCTEMaTH3allii0, BBIABICHHE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l — /1711 U3Y4YEHUs CBOMCTB BELECTB U XUMUYECKUX PEAKLIMIA;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTEpUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS 110
OpPraHUYeCKON XUMMHU JJIs1 OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIIUX €CTECTBEHHO-
HaY4HYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHMU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (opMmylraMm U
YPaBHEHHUSM XUMHUECKUX PEAKIHi C HMCIOJIb30BaHUEM (DU3MYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOH (OpMyIbl BELIECTBA 110 U3BECTHBIM MACCOBBIM JIOJIIM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHAIU3UPOBATh U OLIEHUBATh C MO3ULIUN
9KOJIOTUYECKO 0€30IacHOCTH MOCHEACTBUS OBITOBOM M IPOU3BOACTBEHHOW JESATEIBLHOCTH
YeJI0BEeKa, CBSI3aHHON C IepepalOTKOM BEIIEeCTB, HCIOJb30BATh IOJTYYEHHBbIE 3HAHUSA JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XMMHUYECKUMN
9KCHEPUMEHT (IOTY4YE€HUE U N3YUYE€HUE CBOICTB OpraHMYEeCKHX BEIEeCTB, KAUECTBEHHBIE PEAKLIUU
YIJIEBOAOPOAOB PA3IMUYHBIX KJIACCOB U  KHUCIIOPOJCOJACPXKAIIMX OPraHUYECKUX BEIECTB,
pelleHne DHKCIEPUMEHTaJIbHBIX 3a7ad II0 paclO3HABAaHMIO OPraHWYECKHMX BEILIECTB) C
coOnrofeHreM TMpaBuwil  0Oe3omacHOro oOpallleHuss C  BelecTBaMU U JIaOOpaTOpPHBIM
o0opynoBanueM, (opMyIUpOBaTh IeJIb HMCCIEJOBAaHUSA, IMPEJICTABIATh B PA3IUYHON (hopme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroaaTh IMpaBWila AKOJOTUYECKU II€IeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOMU
JESATEIbHOCTH B IIEJIIX COXPAHEHHUS CBOEro 370pOBbs, OKpYXKarolled HpUpPOJHON cpenbl U
JIOCTUXKEHUS €€ yCTONYMBOIO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOrO ACUCTBMSI HA JKUBBIE OPraHU3MBbI ONPEEIEHHBIX
OpraHUYeCKHUX BEMIECTB, MOHUMas cMbIc nokazarens [1/1K;

AHAIN3UPOBATh  1€1€cO00pPa3HOCTh  NPUMEHEHHs]  OpraHMYeCKHWX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANPAaBIECHHBIA IMOMCK XMMHUYECKOH
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
mMaccoBoi HHGpopmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIM3HPOBATh XUMHUYECKYIO
UHpOpMalKIo, TiepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C ITOCTABJICHHOW y4eOHOM
3aJadei.
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TEMATHYECKOE INIAHUPOBAHMUE

10 KJIACC
KosmnuecTBo yacos
K I
Nen/m  HaumeHoBaHHe pa3aesioB M TeM MPOrPaMMBbI Bc oHTpo paxrute
JIbHbIE CKHe
ero
padoThI padoThI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmer opranmyeckoit xumuu. Teopus
1.1 CTPOCHMSI OPraHMYECKUX coequHeHnr A. M. 8
byrneposa
Hroro mo pazmeny 8
Pa3znen 2. YrieBoaopoabl
21 [TpenenbpHBIC YIIIEBOJOPOIBI — ATTKAHBI, 5
' HUKJIOATKAHbI
29 HenpenenbHbie yTrieBOJOPOIbI: AIKCHBI, 14 1
' QJTKA/TMCHBI, ATKUHBI
2.3 ApomMatudecKkue yriieBoAopOIbl (apeHbl) 8
24 [TpupoaHBIE HCTOYHUKH YTIICBOIOPOIOB U UX 4
' niepepaboTKa
2.5 ["asnioreHnpon3BoAHbBIE YTIEBOAOPOIOB 4 1
Hroro mo pazueny 35
Pasnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHus
3.1 Cnuptsl. ®enon 11 1
KapOoHuabHbIE COSMHEHUS: allbACTUIbI U
3.2 keToHbl. KapOoHoBbBIE KUCTOTHI. CIOKHBIE 21 1
3¢upsl. XKupsl
3.3 YriieBoms 9 1
Hroro no pazneny 41
Pasznea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust
41 AMMHBI. AMUHOKHCIIOTHL. benku 12 1 2
Hroro no pazaeny 12
Pa3nen S. BeicokomoJieKyIsipHbIE COCAUHEHUS
5.1 BricokoMoOneKypHbIE COETUHEHUS 6 1
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6
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