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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma 1o XUMHUM Ha YpPOBHE cpeaHero obmero oOpa3oBaHHUs paszpaboTaHa Ha
ocHoBe @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpa3zoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUs (efepanbHON 00pa30BaTeIbHONW MPOrpaMMbl CPEAHETO
o6mero oopazoBanus (POII COO), npencraBieHHbIX B DenepaabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crannapte COO, ¢ yuérom KoHuenuuu npenoaaBanusi yaeOHOro npeamera «XUMHUsS» B 00pa30BaTeIbHBIX
opranuzaiusx Poccuiickoii ®@enepanuy, peaqu3ylOIMX OCHOBHBIE 00pa3oBaTelIbHBIE NPOTPAMMBI, H
OCHOBHBIX MOJ0KeHUH «CTpareruu pa3BuTusa BocnuTanusi B Poccuiickoit @enepannn Ha nepuoa 10 2025
roga» (Pacnopsixenue [IpaButenscrsa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE YIIIyOJEHHOTO H3YYEHHUS 3aHMMAeT BaXHOE MECTO B CHUCTEME ECTECTBEHHO-
Hay4qHOTO oOpa3oBanus ywammxcs 10—11 kmaccoB. M3ydeHue mnpenmera, pealmzyeMoe B YCIOBHAX
muddepeHnpoBaHHOTO, MPOGUILHOTO OO0y4YeHHUs, MPU3BAHO oOOecneunTh O00IEe00pa3oBaTebHYI0 |
OOIIEKYTBTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOJUMYIO ISl aJanTalid HMX K OBICTPO
MEHSFOIIMMCST YCIIOBHSIM JKM3HH B COIIMYME, a TaKKe ISl MPOJOIDKEHHs] OOydYeHHsS B OpraHH3aIHsIX
HpO(beCCI/IOHaJIBHOI‘O O6p3.30BaHI/I$I, B KOTOPBIX XUMMUS SABJISACTCA O[[HOI>'I U3 ITPUOPUTCTHBIX TUCIUILIINH.

B nporpamme no xuMHM Ha3HadyeHUE NpeaMeTa «XHUMUsS» MOJIydaeT MOAPOOHYI0 MHTEPIPETALUI0 B
COOTBETCTBHH € ocHoBomnojararommmu nojoxeHusmMu @I'OC COO o B3auMo0OyCIOBICHHOCTH IEJEH,
COJIep KaHuUs, pe3yJbTaTOB 0O0yUeHHs U TPeOOBAaHUM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB. CBUETENHCTBOM
TOMY SIBJISIFOTCS CIICAYIOIINE BBIITOTHAEMBIE IPOTPaMMON IO XUMUHU (PYHKITUH:

MH(POPMAIIMOHHO-METOINYECKasi, peau3alisi KOTOpol oOecreynBaeT MOoNTydeHUE MPEICTaBICHHs O LEesIX,
cozepkaHnu, o0Ieil cTparernu o0y4eHus, BOCHUTAHUS M Pa3BUTHsI 00YJaIOIINXCS CPEICTBAMH MPEAMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOohuIIs;

OpraHM3aLMOHHO-TIAHUPYIONIas, KOTOpasl MpeIycMaTpUBAeT ONpeAeIeHIe: IPUHIUIIOB CTPYKTYPUPOBAHHUS
U TIOCJIEJOBATEIIbHOCTH M3y4YeHHs YUeOHOTrO Marepuana, KOJWYECTBEHHBIX U KAaueCTBEHHBIX €r0
XapaKTePUCTHK; TOAXOAOB K (OPMHPOBAHMIO COJEPKATEIHHOW OCHOBBI KOHTPOIS M OLECHKH
00pa3oBaTEeNbHBIX JIOCTHKEHUH OOyJaromuxcs B paMKax HWTOrOBOM arTectalii B (OpMe €IMHOTO
rOCY/IapCTBEHHOT'O K3aMEHA 110 XHMUH.

[IporpamMma asis yrinyOGinE€HHOTO U3yUEHUS XUMUH:

yCTaHaBJIMBAET MHBAPHAHTHOE MIPEIMETHOE COJIEpXKaHHe, 00s3aTeIbHOE ISl H3yUEeHHUS B PaMKax OT/AEIbHBIX
npodunelt, mpeaycMaTpuBaeT paclpelelieHue W CTPYKTYpUpOBaHHWE €ro M0 KilaccaM, OCHOBHBIM
coJiep KaTeNbHBIM JJMHUAM/pa3jiesaM Kypca;

na€T MpUMEpPHOE pacipe/ieieHne yueOHOro BpeMEHH, pEKOMEH1YEMOT0 JUIsl U3yYEHUS OTIENIbHBIX TEM;
npe/ularaeT IMPUMEPHYIO IOCIIEA0BAaTeIbHOCT H3YUeHHs y4eOHOro marepuaia ¢ Y4€TOM JIOTHKHU
MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EiH;

Ta€T METOAMYECKYI0 WMHTEepIpEeTalio Lejed W 3a7ady H3ydeHHs MpeaMera Ha YIiayOJI€éHHOM ypOBHE C
y4€TOM COBPEMEHHBIX IPHOPUTETOB B CHUCTEME CpelHero oOuiero oOpa3oBaHUs, COJEpKaTEIbHON
XapaKTEPUCTHKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMBbl CPETHETrO
oOmero o6pazoBaHus (JJUIYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX ), @ TAKKE C YIETOM OCHOBHBIX BHUIOB
y4eOHO-T103HABATENbHBIX JEHCTBUI 00Y4aOIIErocs 0 OCBOSHHUIO COIEP)KaHUs MPEeIMETa.

[lo Bcem Ha3BaHHBIM MO3UIHUAM B MporpamMMe IO XUMHUHU MPEAYCMOTpPEHa MPEeMCTBEHHOCTh C
oOy4eHHEM XWMHM Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus. 3a MpeaenamMud YCTaHOBJICHHOM
MPOrpaMMOI 10 XUMHH 00s3aTeNbHON (MHBAPUAHTHOWM) COCTABIISIONICH COJEp)aHUS y4eOHOro MmpeaMeTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHaTHUBHOW COCTaBISIOLIEH, KOTOpas JOJDKHA
OTIPECTSATHCS B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOTO IPOMUIIS O0OYUICHHSI.

B cootBercTtBHM ¢ KoHuenTyalbHbIMU TodOkeHUAMH PI'OC COO o Ha3HAYCHHH MPEAMETOB
6a30BOro u yriayOi€HHOro ypoBHEH B cucteMe Iu(QepeHIIMPOBAHHOTO OOYYEHHUs HAa YPOBHE CPEIHETO
obOmero oOpa3oBaHHWs XWMHS Ha YpOBHE YIUIYOJIEHHOTO W3yYCHMsI HaMpaBlieH Ha pean3alluio



MIPEEMCTBEHHOCTH C TIOCJIEAYIOUIMM 3TaroM MOJIY4EeHHUS XMMHUYECKOro OO0pa3oBaHMs B paMKaxX HM3Yy4eHUS
CNELMAIbHBIX E€CTECTBEHHO-HAyYHBIX M XMMMYECKMX AMCLUUIUIMH B BY3aX M OpraHM3alUsAX CPEIHEro
npodeccuoHanbHOrO 00pa3oBaHus. B 3Toil cBs3M u3ydeHHe mpeamera «XHUMHUS» OPUEHTHPOBAHO
IPEUMYLIECTBEHHO Ha paclIMpeHue M YriayOleHue TEeopeTHYecKod W IPakTHMYECKOW IOATOTOBKH
o0yJaromuxcs, BBIOPABIIMX ONpEAENEHHBI mnpoduias oOyyeHHs, B TOM UHCIE C TEPCIEKTHBOM
MOCTIETYIOLIEro MOIy4YE€HUS] XUMUUECKOro 00pa3oBaHus B OpraHu3alusx NpodeccuoHanbHOro 00pa3oBaHusl.
Hapsiny ¢ atum, B cBere TpeboBanuii ®I'OC COO k miaHupyeMBbIM pe3ysbTaTaM OCBOEHHs (enepatbHOi
o0pa3oBaTeNbHON MpOrpaMMbl cpeaHero oOmero oOpa3oBaHMs HW3y4deHHE mpeaMera  «XHMUs»
OPHEHTHUPOBAHO TAK)KE Ha pEIICHHE 3aJad BOCIUTAHUS U COIMAJIBHOTO Pa3BUTH OOydyaromMXCs, Ha
(dbopMHpOBaHHE Yy HHUX OOIIEMHTEIUIEKTYaJbHBIX YMEHUH, YMEHMH pallMOHaIM3alMd y4yeOHOro Tpyaa M
0000IIEHHBIX CITOCOOOB JIEATEIFHOCTH, UMEIOIINX MEXIUCIUILUTUHAPHBIN, HAAPEIMETHBIN XapakTep.

CocraBisromuMu npeaMera «XUMHUsS» Ha YPOBHE YIIIYOJEHHOTO U3YyUEHHs SIBIAIOTCS YriyOJIEHHBIE
Kypcbl — «Opranuueckast xumusi» u «OO0mas u Heopranudeckas xumusi». [Ipu onpeneneHun moaxonoB K
0TOOpY W CTPYKTYPHOH OpraHU3allid COACPKAHHS ITHX KYpCOB B TpPOTrpaMMe MO XUMHH 332 OCHOBY
npuHATH nojioxkeHns ®I'OC COO o paznuunsix 6a30BOT0 U yrayOa€HHOTO YpPOBHEH W3yUeHUS MpeaMeETa.

OcHoBy cojaepkaHusi KypcoB «Opranmdeckas xumus» u «OOmas u HEOpraHWYECKas XUMHUS)
COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHWH M YMEHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO WM3YyUEHUS
npeaMera. JTa CUCTeMa 3HAHUN MMONy4aeT ONpeleNEHHOE TEOPETHYECKOe IOMOJHEHHE, MO3BOJIIOIIee
OCO3HaHHO OCBOWTH CYIIECTBEHHO OOJIBIINNA 00BEM (haKTOJOTHUECKOro MaTepuana. Tak, Ha yriyOnéHHOM
YpOBHE W3YyYCHHUs MpeaMera o0ecledeHa BO3MOXKHOCTh 3HAUUTENIBHOTO YBEINWYCHHS O0bEMa 3HAHWMHA O
XUMHAYECKHX DJEMEHTaX M CBOWCTBaX WX COCJMHCHWH Ha OCHOBE pACHIMPEHHUS W YIIyOJICHUS
MPEJICTABICHHA O CTPOCHHH BEIEeCTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKIui,
paccMaTpUBaeMbIX C TOYKH 3PEHUS] XMMUYECKON KHHETHKH U TEPMOJUHAMUKH. V3ydeHne neproandeckoro
3akoHa W lleproguuyeckol CHCTEMBI XUMHUYECKHMX DJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX TPEACTABICHUSAX O CTPOCHHH aromMa. XHWMHUYECKas CBS3b OOBSICHIETCS C TOYKH
3peHUs] JHEPTeTUYECKUX H3MEHEHUH mpu e€ o0pa3oBaHMM W pa3pylICHUH, a TakKKe C TOYKUA 3PCHHS
MEXaHU3MOB €€ 00pa3oBaHus. V3yueHne TUIIOB peakIuii JOMOoIHIeTCs] (POPMHUPOBAHNEM TIPEACTaBICHUN 00
ANEKTPOXUMHUUYECKUX TMPOIIECCaX U AIEKTPOIM3E PACIIABOB U PaCcTBOPOB BEIIeCTB. B Kypce opraHnyeckoit
XUMHAW TIPH PACCMOTPEHUU PEAKIIMOHHON CIMOCOOHOCTH COCMUHEHHH yaesieTcss 0co0oe BHHMAaHHUE
BOMpOCaM 00 3JIEKTPOHHBIX 3(PpPeKTax, 0 B3aMMHOM BIUSHHHA aTOMOB B MOJIEKYJIaX M MEXaHU3Max peakIuil.

Oco0oe 3HaYeHHE UMEET TO, YTO HA COACPKAHUE KyPCOB XUMHH YTIyOIEHHOTO YPOBHS U3YUYCHHUS IS
KJIaCCOB ompeeaéHHoro npoduiis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOTHEHUH K oOIei
CHUCTEME NPEAMETHBIX 3HAHWI) OKa3bIBAIOT BIUSHUE CMEKHBbIE NMpeAMETHl. Tak, Hampumep, B COAEpPKaHUU
npeaMeTa Uil KJIAacCOB XUMHKO-(pu3nueckoro mpoduiis Oonblnoe 3HAYeHHE OyIyT WUMETh 3JIEMEHTHI
yuebHOro Marepuana no oomeit xumuu. [Ipu n3yueHun npeamera B JaHHOM clydae akIeHT OyAeT cleslaH
Ha OONIHOCTH METOIOB TIO3HAHHS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHU M B (PHU3HKE: aTOMHO-
MOJIEKYJISIpHAst Teopusl (MOJIEKYJIIpHAs TEOpHs B (PU3MKE), 3aKOHBI COXPAHEHUS] MAaCChl M SHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, AIEKTPOIIH3a, IPEJCTABICHUS O CTPOCHUH BEILIECTB U JAPYTOE.

B 10 ke BpeMs B copepKaHHH MPEAMETa IS KIACCOB XMMHKO-OMOIOTHYECKOTO MPOQHIIs OOMBIIHiA
yIeNbHBI Bec OyJeT MMEeTh OpraHudYeckas XMMHUs. B 3TOM cilydae mpemocTaBisieTCss BO3MOXKHOCTB ISt
0osee 0OCTOSITENIBHOTO PACCMOTPEHUS XUMUYECKOW OpraHW3aIlui KIETKH KaK OMOJIOTUYECKOW CHCTEMBI, B
COCTaB KOTOPOW BXOJAT, K MPUMEPY, TaKWe CTPYKTYPHBIC KOMITOHEHTHI, KaK JIMUABI, OCITKH, YTICBOIbI,
HYKJICMHOBBIE KUCIOTHI U napyrue. [lpu 3ToM 3HaHHS O COCTaBe M CBOMCTBAX MPEICTaBUTENCH OCHOBHBIX
KJIACCOB OPTraHWYECKHUX BEIIECTB CIy)KaT OCHOBOW UISi M3YYEHHS CYIIHOCTH IPOIECCOB (HDOTOCHHTE3A,
JBIXaHUS, TUIIEBAPCHHUS.

B mane ¢opMupoBaHHs OCHOB HayYyHOI'O MHPOBO33PEHHS, OCBOCHMS OOIIEHAYYHBIX METO/I0B
MIO3HAHUS M OIBITA IPAKTUYECKOrO NPUMEHEHUS HAyYHBIX 3HAaHUM H3y4eHHE IpeaMera «XUMHUSA» Ha
yrayonéHHOM YpOBHE OCHOBAaHO
Ha MEXIIPEIMETHBIX CBA3SX C Yy4eOHBIMM INpeIMEeTaMM, BXOJSIIMMHU B COCTaB IpPEIMETHBIX oOjacTei
«EcTecTBeHHO-Hay4HbIE TPEAMETHI», «MaTreMaTnka U nHpopMaTuka» U «Pycckuil A3bIK U TUTEpaTypar.



[Ipu u3ydyeHum yuyeOHOro mpeaMeTa «XUMHUS» Ha YIIyOJEHHOM YpOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO U CpeJlHero obmiero odpazoBaHus (Ha 6a30BOM ypOBHE), 3aadeii MepBOCTEIIEHHON 3HAYUMOCTH
ABISIETCA (POPMHUPOBAHUE OCHOB HAYKHW XMMHUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKON
NEeSITeIbHOCTH 4YeJOBEKa W OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyNbTYypbl. Pemienue 3Toil 3amaum Ha
yrIIyONE€HHOM YpOBHE M3YUYEHHUS IPEMETa MPEAIoaraeT peain3aluio TaKuX IeeH, Kak:

(dbopMUpOBaHHE TPECTABICHUN: O MAaTEPUAILHOM EIMHCTBE MHUPA, 3aKOHOMEPHOCTSX W IO3HABAEMOCTH
SIBJICHUH TPUPOJIBI, O MECTE XMMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ Beaylled poiu B oOecredeHuun
YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA: B PEIICHUU NMPOOJIEM SKOJIOTHYECKOH, SHEPreTUYeCKON U MUIIEBON
0€301acHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JaHUH HOBBIX MaTEPHAIOB, HOBBIX HMCTOYHUKOB SHEPTHH, B
o0ecrnedeHnr parroHaIbHOTO MIPUPOIONIONB30BaHNs, B (HOPMUPOBAHUHA MUPOBO33PEHUS U OOIIEH KyIbTYpHhI
YEJIOBEKA, a TAKKE KOJIOTHIECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOJTHON Cpelie;
OCBOCHHUE CHCTEMBl 3HAHUH, JIEKAIIMX B OCHOBE XMMHYECKOW COCTABIISIOLICH €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa: (yH/IAMEHTAIBHBIX MOHATUH, 3aKOHOB U TEOPHH XMMHH, COBPEMEHHBIX MPEICTaBICHUN O
CTPOCHHUM BEILECTBA HA PAa3HBIX YPOBHSAX — ATOMHOM, HOHHO-MOJEKYJISIPHOM, HAJAMOJIEKYJISPHOM, O
TEPMOJIMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHHS XHMHUYECKUX pEeaKkluid, o
XUMHYECKOM pPaBHOBECHH, pACTBOpaX M JUCIEPCHBIX CHCTEMax, 00 OOIMUX HayYHBIX MPHHIIUIIAX
XMMHYECKOTO MPOU3BO/ICTBA;

dbopMupoBaHHE y OOYYAIONUXCS OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKHX
3HAHUW N7 OOBSCHEHHUS KIIOYEBBIX HJACH M TPOOJIeM COBPEMEHHOW XUMUH, i1 OOBSICHEHHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO PEIIeHUs MPoOeMm,
CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHANIHM3a U OIEHKH C TO3UIMHA IKOJIOTUYECKOW OE30MacHOCTH
MOCJIEICTBUI OBITOBOM W TPOU3BOJICTBEHHOM JEATEIILHOCTH 4YEJIOBEKa, CBSI3aHHOW C XHUMHYECKUM
MIPOU3BOJICTBOM, UCITOJIb30BAHUEM U TIepepabOTKOM BEIIECTB;

yIIyOJICHHE TPEICTAaBICHUH O HAYYHBIX METOJaxX IMO3HaHUS, HEOOXOIWMBIX I MPUOOPETCHHS yMEHUH
OpPUEHTUPOBATLCS B MUPE BEIIECTB M OOBSCHEHUS XUMHYECKHX SIBJICHUW, UMEIOIIUX MECTO B MPHUPOJE, B
MPAKTUYECKOU ESATETbHOCTH U MOBCEIHEBHOM KU3HH.

B nnane peanuzanuy nepBoovYepeAHbIX BOCIUTATENBHBIX U Pa3BUBAIOIINX (PYHKINN 1IETOCTHOM CHCTEMBbI
cpeaHero oOmero oO0pa3oBaHUS MPH HM3YYSHUU TpeaMeTa «XUMHs» Ha YIrIyOoJ€HHOM ypoBHE 0CO0YIO
aKTyaJlbHOCTh MPUOOPETAIOT TaKKUE LEIH U 33a]]aul, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B IMO3HABAEMOCTU SIBICHHUN MPUPOJBI, YBAXKEHHS K IPOIECCY TBOPUECTBA B
00JacTH TEOPETUYECKUX U TPUKIAJHBIX HCCIEAOBAHUNW B XUMHH, (OPMUPOBAHHWE MHPOBO33PECHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMU K OOyYEHUIO U TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIHTAHHUIO HA
OCHOBE yCBOEHUS 00IIIeUeI0BEYECKUX [IECHHOCTEH;

pa3BHUTHE TMO3HABATEIBHBIX HHTEPECOB, WHTEIUIEKTYAbHBIX U TBOPUYECKUX CIOCOOHOCTEH O0yJarommxcs,
(dbopMHpOBaHNE Y HUX CO3HATENILHOTO OTHOILIEHUSI K CaMOOOPa30BaHUIO U HEMIPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBUIO YCIIENTHON MPOeCCHOHATHHOW M OOIIECTBEHHON NEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IIOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(hopMUpOBaHHE YMEHHI M HABBIKOB PA3yMHOTO MPUPOIONIOIB30BAHMS, PA3BUTHE IKOJIOTHUECKON KYIbTYPHI,
MPUOOpPETEHHUE OMbITa OOIIECTBEHHO-IOJIE3HOM KOJOTHUECKON JAEesITENbHOCTH.

OO1iee 4yuCIIO YacoB, MPETyCMOTPEHHBIX I U3yUeHUs XUMUHU Ha YIIIyOJIEHHOM ypOBHE CPEIHEro OOMIero
oOpazoBanus, cocrabiseT 204 gacos: B 10 knacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 gaca (3
gaca B Henenro). B yueoHoM mmane MBOY «BunoatoBckas COILLl» Ha usyduenue xumuun B 10 kimacce
orBoautcs 1 vac B Hememo (34 daca) 3a cuerT 4acTd, GOPMHPYEMOH ydaCTHHKaAMHU 0Opa30BaTEIIbHBIX
otHomeHuid. Beero 136 dacos.(4 yaca B Hezento). JJomoTHUTENbHBIC Yachl ObLUTH BKJIIOYCHBI B CIICIYIOIIHE
pas3zensl:

paznen 1. Teoperuueckre OCHOBBI OPraHUYEeCKOM XumMuu -12 u;

pazzaen 2. YrieBogoposl -8 u;

pazznen 3. Kucinopoacoaepxaliue opraHiuecKue COeUHEHUs — 6 4.

pazzaen 4. A3oTcoeprKaline OpraHudecKue COeTMHEHUS -5,

pazzen 5. BeIcOKOMONEKyIsIpHbIE COETUHEHUS — 34.



COIAEPKAHUE OBYUYEHMUS

COJEPKAHUE OBYYEHUS
10 KJIACC
OPITAHUYECKAS XUMUS

TeopeTHyecKkue 0CHOBbI OPraHUYECKOH XUMMU.

[Ipenmer u 3HaUEHNE OPTraHUYECKONW XIUMHH, TIPEACTABICHHE O MHOTOO0pa3ny OPraHNYECKUX COSTUHEHNN.

DJeKTpOHHOE CTPOCHME aToMa YIJIepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHUs. BalleHTHbIE BO3MOKHOCTH
aToMa yriiepoja. XWMHUYecKas CBS3b B OPraHUYECKUX COCOUHEHHAX. THIBI THOPUIU3AIMN aTOMHBIX OpOWTaiei
yriepoma. MexaHu3Mbl 00pa3oBaHUS KOBAJCHTHOW CBsS3W (OOMEHHBIH M JTOHOPHO-AaKIENTOPHBIN). THITBI
MEePEeKpPBIBaHMs aTOMHBIX OpOuTaiel, o- u T-cBsi3u. OMHapHAas1, ABOWHAs U TPOitHas cBsi3b. COCOOBI pa3phiBa CBsI3ei
B MOJIEKYJIaX OpraHn4ecKkux BemecTs. [IoHsTHE 0 CBOOOAHOM paguKalie, Hykiieoduie 1 dIeKTpodue.

Teopusi cTpoeHus: opraHnueckux coequHeHnii A.M. ByTiepoBa U COBpeMEHHbIE MPEJICTABICHUS O CTPYKTYpE
MOJIEKYyJ. 3HaueHHe TEOPHUH CTPOSHHS OPraHWYEeCKUX COeAWHEHHH. MONEKyJspHbIE M CTPYKTYpPHBIE (OPMYIIBL.
CrpykrypHbIe (DOpPMYIIBI Pa3IMYHBIX BHUIIOB: pa3BEpPHYyTas, COKpamEHHas, ckenerHas. M3omepus. Buasl mzomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJICKTPOHHbBIE d(D(PEKTH B MOJIEKYJIaX OPraHMYECKUX COSIMUHEHUH (WHIYKTUBHBIN
U ME30MEPHBIN AP PEKTHI).

[Ipencrasienue o kaaccupuKanuy opraHnyeckux BemecTs. [lonsTre o QyHKIMOHATBHOH rpynme. ['omonorus.
I'omonorunyeckue psapl. Cuctematuueckas HOMeHKnatypa opranumueckux coeauHenuit (IUPAC) u tpuBHanbHble
Ha3BaHUA OTJENBHBIX TIPEICTABUTEICH.

OcoOeHHOCTH W KiIaccCU(UKAIUSA OPraHUYECKHUX peakiuii. OKUCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKIMUA B
OPTaHUYECKOW XVMHH.

OKCIIepUMEHTaIbHBIE METOJbI M3YYEHHs BEIIeCTB W WX MPEBpaIleHHUH: O3HAKOMIIEHHE C O0pas3maMu
OpPraHWYEeCKUX BEIIECTB W MaTepHallaMd Ha WX OCHOBE, OMBITHI MO MPEBPAIIEHUIO OPraHWYECKUX BEIIECTB MPH
HarpeBaHuy (TUTaBlieHUE, O0YTIIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJICIICH MOJICKYJ OPTaHUYECKHUX BEIIECTB.

YrieBoaopoasbl.

Ankanpl. ['oMojormdeckuil psij ajakaHoB, oOmias ¢opMmysia, HOMEHKJIATypa W H30MEpHs. DJICKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY/ AlKAaHOB, SP -THOPUIM3ALMS ATOMHBIX OpOHMTanell yriaepoia, G-CBA3b.
®dusnueckre CBOWCTBA aJKaHOB.

XVWMHUYECKHE CBOWCTBA AIKAHOB: PEaKIWU 3aMEUICHHS, W30MEpH3alNH, IETUAPUPOBAHUSA, HWKIN3AIWH,
MUpOK3a, KpEKUHTa, TopeHus. [IpeacraBneHe 0 MeXaHu3Me PEakIfil paJiuKaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B npupoae. CriocoObl mosyyeHrs: 1 MPUMEHEHUE aJIKaHOB.

Huxmoankansl. O6mas Gopmyiia, HOMEHKIaTypa u m3oMepust. OCOOEHHOCTH CTPOCHUS U XUMHUYIECKUX CBOWCTB
MaJibIX (LIMKJIOMPOIIaH, UKI00YTaH) U 0OBIYHBIX (IIMKJIONCHTAH, IUKIOreKCaH) HMUKI0aakaHOB. CIIOCOObI MOIyYeHHUS
Y IPUMEHEHHE [TUKII0ATKAHOB.

Ankenbl. ['oMonorndeckuit psj| akeHoOB, 001mas GopMmylia, HOMEHKIATypa. DJIEKTPOHHOE W MIPOCTPAHCTBEHHOE
CTPOGHHE MOJIEKYJ aJKEHOB, SP-TMOPHMIM3AINsA ATOMHEIX OpOMTanell yriepona, o- M m-cBssu. CTPYKTypHAs W
reoMeTrpuyeckas (LUC-TpaHC-) u3oMepusa. (DHU3MUecKHue CBOWCTBAa aJIKEHOB. XHMHUYECKHE CBOWCTBA: pPEaKUIUH
MPUCOCIMHEHUS, 3aMEUICHUS] B O-NOJOXKEHHWE NpU JBOWHOW CBSA3M, MOJUMEpHU3allMd W OKucieHus. [Ipasuio
MapxkoBHrkoBa. KauecTBeHHBIE peakliy Ha JBOWHYIO CBs3b. CITOCOOBI MOTYYEeHUS U MPUMEHEHHE aKEHOB.

Anxanuensl. Knaccupukanus ankagueHOB (CONPsDKEHHBIC, N30JIMPOBAHHEIE, KyMynuposantvie). OcOOEHHOCTH
3JIEKTPOHHOTO CTPOCHMS U XUMHUYECKHX CBOWCTB CONPSDKEHHBIX UEHOB, 1,2- u 1,4-npucoeannenue. [lonumepuzamnmus
conpsKEHHBIX HeHOB. CIIOCOOBI MOMTydeHHs ¥ TPUMEHEHHUE alTKaIeHOB.

Ankuabl. ['OMOJIOTHYECKHI psix aJKMHOB, oOmas GopMmyia, HOMEHKJIATypa M H30MEpHsA. DJIEKTPOHHOS H
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ alKWHOB, SP-TMOPHAM3ALMS aTOMHBIX opOuTaynedl yriepona. duzmyeckue
CBOMCTBA aKMHOB. XVMHYECKUE CBOWMCTBA: PEAKIUU MPUCOCIUHEHUS, TUMEPHU3ANA U TPUMEPHU3AIUU, OKHCIICHMUS.
KucnorHbie cBolcTBa alKMHOB, UMEIOIIMX KOHILIEBYIO TPOHHYIO CBsi3b. KauecTBEHHbIE peakllud Ha TPOUHYIO CBS3b.
CriocoObI OMy4eHHsI U TPUMEHEHHUE aJIKHHOB.

Apomarndeckue yrieBoJgopoabl (apeHsl). ['omonoruueckuil psan apeHoB, oOmas Gopmyia, HOMEHKIATypa U
n3oMeprsa. DJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHHE MOJEKyNnsl OeH3zoma. (DPU3N4ecKne CBOWCTBA apeHOB.
XVUMHUYECKHE CBOWCTBA OEH30JIa M €r0 TOMOJIOTOB: PEaKIW{ 3aMelIeHHs] B OCH30JIHHOM KOJBIE W YTIIEBOJOPOITHOM
panukane, peakiy IPUCOEANHEHHSI, OKHCIEHHE ToMoJIoroB O6en3ona. [IpencraBienue 006 OpHEHTUPYIONIEM JEHCTBUH
3aMecTuTeNell B OEH30IbHOM KOJIbIIE Ha IPUMEPE ATKMWIIBHBIX PAJUKANI0OB, KAPOOKCHIEHOW, THAPOKCHUIBHON, aMUHO- H
HUTPOTPYIIIBI, aTOMOB TajoreHoB. OCOOCHHOCTH XUMUYIECKHX CBOMCTB cTrpona. [lomumepu3zanust ctupona. CriocoOsr
MOJYYEHHUS U IPUMEHEHUE aPOMAaTUIECKUX YTIIEBOIOPOAOB.

[Ipupoansrii ra3. IlonytHeie HedTsaHbIC ra3bl. HedTh u e€ npoucxoxaenne. KameHHBIN yroib U IPOLYKTHI €T0
nepepadoTku. CriocoObl mepepaboTku He(TH: MEPEroHKa, KPEKHHT (TEPMHUCCKUHN, KaTaJIUTHUCCKUMN), PUPOPMHUHT,
nuponu3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE B POMBIILICHHOCTH U B OBITY.

I'eneTnueckas CBSA3b MEXKAY Pa3IMUHBIMU KJIaCCAMHU YTTIEBOJOPOAOB.




DNEeKTPOHHOE CTPOEHWE TallOTeHNPOM3BOMHBIX YIIEBOMOPOAOB. Peaknny 3amemieHWs rajoreHa Ha
TUIPOKCOTPYIITY, HUTPOTPYIITY, TUAHOTPYIIITY, aMAHOTpyIy. JlelicTBue Ha TaJOrCHIPOU3BOJHBIC BOJHOTO U
CHUPTOBOTO pacTBopa INENOYM. B3aumoneicTBue NUTallOTEHAIKAHOB C MarHueM u IHMHKOM. [loHsTHE O
METaJIOOPTaHNYECKUX COeMHEHNUAX. VICIoIb30BaHNe TaJOreHIPOU3BOIHBIX YTIIEBOAOPOIOB B OBITY, TEXHUKE U MIPH
CHHTE3€ OPTaHMYECKUX BEIIECTB.

OKCIIEPUMEHTATbHBIC METOJBl HM3YUYCHHS BEUISCTB M WX MPEBPANICHWNA: U3yYCHUE (PU3NUCCKUX CBOWCTB
YTIIEBOJOPOAOB (PacCTBOPHMOCTE), KaUeCTBEHHBIX PEAKITUH YTIECBOAOPOMIOB Pa3IUYHBIX KIIAcCOB (0OECIIBEUMBAHHE
OpOMHOM WM MOIHOW BOJBI, PACTBOpa MepMaHTaHaTa Kajus, B3aMMOICHCTBUE alleTHIIEHAa C aMMHAaYHBIM PacTBOPOM
okcuna cepebpa(l)), kauecTBeHHOE OOHapyKEHUE yIiepojila U BOJAOPOAA B OPTaHMYECKHX BEUICCTBAX, MOJTYUYCHHE
ATUJIEHA U U3y4YCHHUE €ro CBOMCTB, O3HaKOMIIeHHE ¢ koJutekimsMu «HedTs» U «Yromby», ¢ oOpasliamu ImiacTMacc,
Kay4IyKOB M PE3WHBI, MOJIEIMPOBAHNE MOJIEKYJ YTIIEBOJIOPOIOB U TAIOT€HITPON3BOIHBIX YTIEBOJOPOIOB.

Kucnoponaconep:kamniue opranndeckue coeTHHEHUsI.

[IpenenpHBIC OJHOATOMHBIC CTUPTHI. CTpOSHUE MOJISKYI (Ha IpUMEpe MeTaHoja ¥ 3TaHoja). ['oMomornyeckuii
psa, oOmas QopMmyna, u3oMepus, HOMEHKIaTypa W kiaccupukarus. Ou3ndeckue CBOWCTBA TPENEIBHBIX
OJTHOATOMHBIX CHHPTOB. BOIOpOAHBIE CBSA3M MEXIY MOJEKyJaMH CHUPTOB. XMUMHUYECKHE CBOWCTBA: PEAKIIHH
3aMEIICHMsS], JETHIpaTallii, OKHCIICHUS, B3aUMOJICHCTBUE C OpPraHWYECKUMH W HEOPTraHMYECKUMHU KHCIOTaMHU.
KauecTBeHHas peakiys Ha OJTHOATOMHBIC CITUPTHI. JIeHCTBUE ATaHOJIA ¥ METAHOJIA Ha OPTaHU3M 4YeioBeka. CrocoObl
MOJTyYeHUs ¥ TPUMEHEHHE OJHOATOMHBIX CITHPTOB.

[Ipocteie a¢upkl, HOMEeHKIATYpa U n3oMepus. OCOOCHHOCTH (PU3MUYECKUX U XUMUIECKHX CBOWCTB.

MHOr0aTOMHBIE CHUPTHI — STHJICHTIUKONb U DIHLEpUH. DU3MdyecKre M XUMUYECKHE CBOWCTBA: PEAKIIMH
3aMeIIeHHs], B3aUMOJEHCTBHE C OpPraHMYEeCKMMH W HEOPraHMYeCKHMH KHCIOTaMH{, KadeCTBEHHAs peakuus Ha
MHOTOaTOMHBIE CHIHPTHIL. [IpeacTaBiacHre 0 MeXaHHM3ME PEaKIMi HyKJICO(pHIbHOro 3amelieHus. JleiicTBue Ha
opranusMm 4enoBeka. CriocoObI MOTyYeHUs ¥ MPUMEHEHUE MHOTOATOMHBIX CITHPTOB.

@®enon. CTpoeHHE MOJIEKYJNbI, B3aWUMHOE BIMSHUE THAPOKCOTPYNIBI W OeH30ibHOTO siapa. dusmdeckue
cBoiicTBa (heHOMa. OCOOCHHOCTH XMMHYECKMX CBOWCTB (DeHona. KadecTBeHHBIe peaknnu Ha ¢GeHON. TOKCHYHOCTH
(enona. CriocoOwI MmosryueHus u mpuMeHeHue Genona. denondopmanbaeriuaHas cMoa.

KapOoHunbHEIE COCOUHEHUS — albJCTUABl M KETOHBI. JJCKTPOHHOE CTPOSHHE KapOOHWIHLHOW TPYIIIHL.
I'omomornyeckue psAap! aabAETHAOB U KETOHOB, 001mas (hopMyia, n3oMeprs U HOMeHKIaTypa. Ou3ndeckne CBONCTBa
QNBJIETHJIOB U KETOHOB. XHWMUYECKHE CBOWCTBA albJCTHUIOB U KETOHOB: peakiuu TmpucoequHeHus. OKHCICHHUE
QJIBJIETUJIOB, KAYSCTBCHHBIC PEAKIIUU Ha albeTu bl CrIoCOOBI MOYYeHUS U MPUMEHEHHE aJIbJICTUIOB U KETOHOB.

OIHOOCHOBHBIC TIpEACIbHBIE KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOCHHS MOJIEKYT KapOOHOBBIX KHCIOT.
N3omepus n HoOMeHKIIaTypa. Ou3ndecKre CBOMCTBA OJHOOCHOBHBIX IPEISThHBIX KapOOHOBBIX KUCIOT. BomopoaHsie
CBS3M MEXKJy MOJIEKyJIaMU KapOOHOBBIX KHCIOT. XHMHYECKHUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEAKIIHS
3TepU(HUKANNYU, PEAKIINU C YIACTHEM YTIIEBOJIOPOJIHOTO pajukana. OCOOEHHOCTH CBOWCTB MYpPaBbUHOW KHCIIOTEHI.
[TonsaTHE O TIPOM3BOMHBIX KAapOOHOBBIX KHCIOT — CIIOXKHBIX d(pupax. MuorooOpazne KapOOHOBBIX KHCIIOT.
OCOOCHHOCTH CBOWCTB HEMNpPEICIBHBIX W apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JAMKApPOOHOBBIX KHUCIIOT,
TUIPOKCHKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT: CTEApUHOBAs, MaJbMUTHHOBAS,
OJIEUHOBAS, JIUHOAE8as, IUHOeH06as1 KACIOTHI. CTIOCOOBI MOTyYeHUs U MTPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonorudeckuid psn, ooOmas ¢Gopmysia, U30Mepus M HOMEHKIarypa. dusnyeckue u
XMMHYECKUE CBOWCTBA: TUPOJIN3 B KUCJIOW U IIEIOYHOM cpejie.

Kupet. Ctpoenne, ¢puzndeckne M XUMHYCCKHE CBOWCTBA JKHPOB: TUIPOJU3 B KUCJIOW W IICIOYHON cpee.
Oco0eHHOCTH CBOMCTB JKHPOB, COAEPKAIINX OCTATKH HEMPEAENbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBIT4 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIee IeHCTBHE.

OOmas xapakTepucThka yrieBoaoB. Kiaccudukarus yrieBojoB (MOHO-, JW- U TOJIMCAXapPUJbI).
Monocaxapuasl: TII0K03a, (pyKTO3a, raakTo3a, pudo3a, ge3okcupndosa. du3nueckre CBONCTBA M HAXOXKICHHE B
npupone. PorocuHTe3. XUMHUYECKUE CBOMCTBA TIIOKO3bI: PEAKIIMHM C YYAaCTHEM CIIMPTOBBIX M AJBJCTUIHOW TPYII,
CIUPTOBOE M MOJIOYHOKHUCIIOE OpokeHue. [I[puMeHeHne TII0KO3bl, € 3HaUCHUE B KHU3HEACATEIHHOCTH OpraHHM3Ma.
Hucaxapuapl: caxapo3a, MajbTO3a M JIAKTO3a. BoccTaHaBIMBAaOIIEe W HEBOCCTAHABIHMBAIOIINE AMCAXAPHUIBI.
lMunponmns aucaxapuaos. Haxoxnenue B mpupone u nmpuMeHenue. [lonrcaxapuapl: Kpaxmad, TIIHKOTeH U IeJUTI0N03a.
CTpoeHue MakpOMOJICKYJT KpaxMmania, TIIMKOTeHa W IEJUTI0N03bl. DU3NYEeCKHe CBOWCTBA KpaxMalla M I[eJUTFOJIO3BI.
XHUMHUUYECKHE CBOMCTBA Kpaxmalia: TUAPONIN3, KAUECTBEHHAsl PEAKLMs C MOJIO0M. XMMUYECKHUE CBOMCTBA LIEJUIHOJIO3BL:
TUAPOIH3, TIOTy4YeHUE 2UPOB EUTION036L. [1oHITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTATHBIN IIENK ).

OKCIIePUMEHTATbHBIC METOJIBI M3YUCHHS BEIISCTB M WX MPEBPANICHUN: PACTBOPUMOCTD PAa3IMYHBIX CITUPTOB B
BOJIC, B3aMMOJICHCTBHE 3TaHOJA C HATPUEM, OKHCICHHE 3TUJIOBOTO CIUPTA B albJCTHi Ha PACKaIEHHOW MEIHOMN
MIPOBOJIOKE, OKHUCICHHE ATHUJIOBOTO CIHMPTa JUXPOMATOM Kajus (BO3MOXKHO HCIOJB30BaHHE BHIEOMAaTEPUAIIOB),
KaueCTBCHHBIC peakiuu Ha anmpieruibl (¢ rumpokcugoM nuammuHcepedpa(l) m rumpokcumom menu(ll)), peakius
rimnepuHa ¢ ruapokcuaom meau(1l), xumuueckue CBOHCTBA pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJICHCTBHIE pacTBOpa
rmoko3bl ¢ TuapokcuaoM menu(ll), B3anMonmelcTBHE Kpaxmaina ¢ HOAOM, pelleHHe SKCIIEPUMEHTAIBHBIX 33/a4 I10
TeMaM «CriupThl ¥ peHonb», «KapOooHoBbie KUCIOTHI. CIIOKHBIE 3UPBI».

A30Tcoaep:Kamue OPraHuIecKue CoOeTMHEeHHsI.




AMUHBI — OpraHrYecKre MPOU3BOIHBIE aMMHuaka. Kinaccudukanust aMrHOB: annaTHIeCKHe U apOMaTHIECKUE;
MEPBUYHBIC, BTOpUYHBbIE W TpeTwuHble. CTpoeHUE MOJEKyN, oOmias ¢opMyna, W30MEpHUs, HOMCHKIATypa |
(¢u3nyeckue CBOMCTBA. XHWMHUYECKOE CBOWCTBAa alMn(aTUYECKHMX aAMHHOB. OCHOBHBIC CBOWMCTBA, AKHIUPOBAHUE,
B3aMMOJICHCTBYE TIEPBUYHBIX aMUHOB C @30THCTOM KUCIOTOW. CONM alIKIJITaMMOHHUSI.

AHUIMH — TIpEACTaBUTENb aMHHOB apoMarndeckoro psaa. CrpoeHue aHWIMHA. B3amMmHOE BIUSHHE TPYIII
aTOMOB B MoJieKyse aHwimHa. OCOOCHHOCTH XMMUYECKHX CBOWCTB aHMWIMHA. KayecTBEHHBIC pPEeakIMy HA aHWJIMH.
Croco6b! IoNTydeHUs U IpUMeHeHne andaTrnaecknx aMuHOB. [lomydenne aHuIMHA U3 HUITPOOESH301a.

AwmuHOkHCTOTE. Homenkmarypa wu wuzomepusa. OTnenpHbIE TPEACTABUTENH O-aMHHOKHCIIOT: TIUIHH,
ananuH. OU3NYECKUe CBOMCTBA aMUHOKHCIOT. XUMUYECKHE CBONCTBA aMHHOKHUCIIOT KaK aM()OTEPHBIX OpPraHHYECKUX
COCIIMHCHHUI, pEaKvs MOJUKOHICHCAIINY, 00pa30BaHue MENTHIHONW CBs3H. bHOMOrnYeckoe 3HaYeHUE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOITN3 TIENTHIOB.

Benku xax npupoaneie monuMmepbl. [lepBuyHas, BTOpUYHAsS M TPETUYHAS CTPYKTypa OEIKOB. XHUMUYECKHE
CBOMCTBA OCITKOB: THPOJIN3, ACHATYpAIUs, KAUSCTBECHHBIC PEaKIIUU Ha OCITKH.

OKCIEPUMEHTAIBHBIE METOIBl M3YUYCHHUS BEIISCTB W WX MPEBPAIICHHWA: pACTBOPCHHE OCIKOB B BOJE,
AC€HaTypauusa OelIKOB IIpy Harp€BaHnu, BCTHBIC PCAKIINU Ha 6CHKI/I, PEUICHNE SKCIIEPUMCHTAIBHBIX 3a1a4 110 TeMaM
«A30TCO/IepIKaIINe OPraHnIeCKUE COSIMHEHMS» U «Pacrio3HaBaHUe OPraHUYECKUX COCTUHCHUNY.

BricokoMoJieKkyIsipHbIE COeTHHEHUS.

OCHOBHBIE TOHATHA XMMHH BBICOKOMOJEKYJISIPHBIX COEAMHEHHH: MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
CTCTICHb TOJIMMEPU3aIluH, CpeAHsIs MoJeKylspHas Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYISPHBIX
COCJIMHCHHI — ITOJIMMEPU3AIINS U TIOJTHKOHICHCAIIS.

[Tomumepnpie martepuansl. [lmactMacces! (TOMMATHIICH, TOJUNPONHIICH, TONMUBUHWIXJIOPHI, MOJIHUCTHPOIN,
MOJMMETHUIIMETAKPHUIIAT, IONUKapOOHATHI, MONMUATWICHTepedTanat). Y Tuinzaius u nepepaboTka IUIacTHKA.

DnacToMephl: HATypaJbHBIM  Kay4yK, CHHTETHYECKHE Kaydykd (OyTaJMCHOBBIA, XJIOPOIPECHOBBIA,
M30IPEHOBBIN) U CHIIMKOHEI. Pe3nHa.

Bomokna: HartypaibHBIE (XJIONIOK, IEpCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, aIleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KallpoH U JaBCaH).

[MommMmeps! cnienuanbHOrO Ha3zHadeHUs (Te(IIOH, KeBlap, AJIEKTPOIPOBOJSIIUE MOJUMEPHI, OnopasiaracMbie
TTOJTAMEPHI).

OKCIIEPUMEHTATbHBIC METOJIbI M3YYCHHUs BEIISCTB W WX MPEBpAICHHN: 03HAKOMIICHHE C 00pasiaMu
MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKOB, PEIICHHWE OSKCIICPUMEHTANBHBIX 3a7ad IO TeMe
«Pacro3HaBaHme MIacTMAcC M BOJIOKOH.

PacuérHele 3aaun.

Haxoxnaenue MonekynsspHOH (OpPMYIJIBI OPraHUYECKOTO COCAMHEHUS 1O MAaCCOBBIM JIONISIM  DJIEMEHTOB,
BXOJ/SIIIIAX B €0 COCTaB, HAXOXKICHUE MOJICKYJSIPHOM (POPMYIIBI OPraHMYIECKOTO COCTWHEHHUs M0 Macce (00BEMY)
MPOJYKTOB CTOPaHUs, MO KOJMYECTBY BeliecTBa (Macce, 00bEMY) MPOJAYKTOB PEAKIUKM W/MIU UCXOIHBIX BEIECTB,
YCTaHOBJICHUE CTPYKTYPHOU (OPMYIIBI OPraHHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB MJIM CIIOCOOOB
MOJTyYEHUS, ONPEJICIICHUE JIOJIU BBIXOJIa MPOTyKTa PEaKIIUK OT TEOPETUIESCKA BO3MOKHOTO.

MexXnpeMETHbIE CBS3H.

Peanuzarust MeXIIpeIMETHBIX CBsI3€i MPU U3yUEeHUH OpraHnYeckor Xxumud B 10 Kilacce OCyIIECTBISIETCS Yepe3
WCIIOJIb30BAaHUE KaK OOINMX ©CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W MOHATUH, MPUHATHIX B OTJCIBHBIX HPEIMETax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOnive ecTecCTBEHHO-HAYYHbIC MTOHATHS: SIBIICHUE, HAYYHBIH (haKT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJIM3, CHHTE3,
KJIAaCCU(HUKAIHS, HAOIIOICHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITh, MOJCITUPOBAHUE.

dusuka: maTepus, aToM, JICKTPOH, MPOTOH, HEHTPOH, MOJICKYJIa, SJHEPTETUYCCKUN YPOBEHb, BEUIECTBO, TEIIO,
00BEM, arperaTHoOe COCTOSIHHE BelIecTBa, (PM3NYECKIe BETMYMHBL, EAMHULIBI N3MEPEHHS, CKOPOCTb, YJHEPTHS, Macca.

Buonorust: kneTka, opraHM3M, JKOcHCTeMa, Ouochepa, MeTabOIu3M, HACICICTBEHHOCTh, aBTOTPO(HEBIN WU
reTepoTpo(HBIN TUN MUTaHMsI, OpokeHue, (POTOCUHTE3, AbIXaHUE, OCJKH, YTIIeBOIbI, JKUPbI, HYKICUHOBBIE KUCIIOTEHI,
(hepMeHTHI.

I'eorpadwusi: mone3Hbie UCKOMTaeMble, TOILIHBO.

TeXHOJIOTHSA: THINEBBIC MPOIYKTH, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIME CPEICTBA, MAaTEpUANBl U3
WCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHNHU HA
YIJIIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHCTEMHO-IESITEIBHOCTHBIM TIOJXOJIOM B CTPYKTYPE JINYHOCTHBIX PE3YJIHTATOB OCBOCHHUSI
npenmera «XUMHS» Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHUsl BBIICICHBI CIEAYIONIAE COCTABISIONINE: OCO3HAHUE
00YYarONUMHCS POCCUIICKON TIPakKIaHCKON HACHTHYHOCTH, TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U



CaMOOTpEeeNICHNIO; HallMdhe MOTHBAaIlMM K OOY4YeHHIO; TOTOBHOCTh M  CIOCOOHOCTh  OOyYaroImuxcs
PYKOBOJCTBOBAaThCS TPHUHATBIMA B OOIECTBE MpaBWIAMH W HOPMaMH TIOBEACHUS, HaJIWYUE NPaBOCO3HAHUS,
AKOJIOTHYECKOU KYJIBTYPhI; CIIOCOOHOCTh CTABUTH IIEITU M CTPOUTH KU3HCHHBIC TUIAHBI.

JIudHOCTHBIE  pe3ynbTaThl OCBOGHHSA IMpenMeTa «XUMUsS» OTpaxaroT CHOPMUPOBAHHOCTH  OIBITA
MMO3HABATENFHOM W TPAKTHYECKOW MeATENbHOCTH OOyJalomMXCcs B TMPOIECCE pealn3aluy  00pa30BaTeIbHOMN
JeSTSITLHOCTH.

JImuHOCTHBIE PE3YIbTAThI OCBOCHUSA mnmpeamMeTa «XUMHAST OoTpaxxaroT C(l)OpMI/IpOBaHHOCTI) OIIbITa
[M03HABATEJILHOM M MPAKTHYCCKOW JEATCILHOCTH OOYyYaloIMXCs B IPOIECCe pealn3alnud  00pa30BaTeIbHON
NESTSILHOCTH, B TOM YHUCJIC B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHUS:

0CO3HAaHUSl OOYYAIOIIUMHKCS CBOMX KOHCTHTYIIMOHHBIX TIpaB M OOSI3aHHOCTEH, YBaKEHHS K 3aKOHY H
MIPaBOIIOPSIKY;

MPENICTABJICHHUS O COIMATBHBIX HOPMaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPUECKOH AEATEIHHOCTH MPHU CO3IaHNHU YUEOHBIX MPOEKTOB, PEIICHUH yIeOHBIX U
MO3HABATENbHBIX 33/1a4, BRIIOJTHEHUN XUMAYECKIX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMATh M NPUHUMATh MOTHUBBI, HAMEPCHUs, JOTMKY M apryMEHThl JIPYTUX TPHU aHaIH3e
Pa3IUYHBIX BUIOB YYCOHOU NESTSILHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMA:

IIEHHOCTHOTO OTHOIICHUS K UCTOPHUYSCKOMY ¥ HAyYHOMY HACIICHIO OTCUSCTBEHHON XUMUM;

YBaXKEHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TECOPHH M MPAKTHYECKOTO MPUIOKECHUS XUMUHU, OCO3HAHUS TOTO,
YTO JaHHBIE HAYKH €CTh pEe3yNbTaT JINTENBbHBIX HAONIONEHUH, KPOIOTIMBBIX SKCIIEPHMEHTANBHBIX ITOMCKOB,
MTOCTOSTHHOT'O TPy/a yY€HBIX U IPAKTHKOB;

WHTEpeca M MO3HABaTEIBHBIX MOTHBOB B TOJYYCHHH W TOCICAYIONIEM aHaiIn3e MH(OOPMAIMU O MEpeIOBBIX
JOCTHIKEHUSX COBPEMEHHON OT€UECTBEHHON XUMHUY;

3) AyXO0BHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPaBCTBCHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHHUS;

CHOCOOHOCTH OILICHWBATh CUTYallUW, CBSI3aHHBIE C XWUMHYCCKUMU SIBIICHUSMH, W TNPUHUMATH OCO3HAHHBIC
pelIeHus, OPHEHTUPYICH Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE MOBEACHUE U MOCTYIKU CBOUX TOBAPHINEH C MO3UIMKA HPABCTBEHHBIX M IIPABOBBIX
HOPM U C yU4ETOM OCO3HAHUS TOCIEICTBUI IMOCTYIIKOB;

4) dpopMupoBaHus KyJbTYPbl 310POBbA:

TTIOHUMAaHUSA IIEHHOCTEH 3I0pOoBOTO W 0Oe30macHOro o0pasza KWU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIICHUS K COOCTBEHHOMY (DM3UYECKOMY M IICUXUYECKOMY 37I0POBBIO;

cOOJTIO/IeHNsT TIpaBWJI OE30ITaCHOTO OOpaIeHUs ¢ BEIIeCTBAMH B OBITY, TTOBCEIHEBHOW JKHM3HH, B TPYHOBOH
JeSITeNbHOCTH;

MOHMMAaHUsS [EHHOCTU TPABHWJ WHIAMBHYaJbHOTO M KOJUICKTHBHOTO O€30MacCHOT0 TOBEJCHHS B CUTYAIUSX,
YTPOXKAIOIINX 37OPOBBIO H KU3HH JIIOJICH;

OCO3HAHUS TMOCIEICTBUH U HEMPHUATHS BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHS);

5) TpynoBoro BocnuTaHUsA:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEIBCKON JESITEILHOCTH, OOIIECTBEHHO MOJIC3HOM,
TBOPYECKOH U APYTUX BHIAX ACSITEIHHOCTH;

YCTaHOBKHM Ha aKTMBHOE y4YacTHE B PEIICHWH MPAKTHUYECKHUX 3a/lad COLMATBHON HAIpaBIEHHOCTH (B paMKax
CBOETO KJIacca, IKOJIBI);

WHTEpeca K MPaKTUYSCKOMY M3yUeHHUIO mpodeccuil pa3u4HOTO poJia, B TOM YHKCJIC HA OCHOBE HMPUMEHCHHS
MpeIMETHBIX 3HAHUN TI0 XMMUH;

YBOXCHUS K TPYAY, JIOSIM TPYyJa ¥ pe3yJbTaTaM TPYAOBOH JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BHIOOPY HWHIUBUAYAIBHON TpacKTOPUHM 00pa3oBaHMs, OyAylied mpodeccuu u
pean3anuy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMUH,
WHTEPECOB H MOTPEOHOCTEH 00IIeCTBA;

6) 3K0JI0rH4YeCKOr0 BOCIIUTAHMS:

9KOJIOTHYECKH I1eTIecO00pa3HOr0 OTHOIIEHHUS K IPUPOAE KaK HCTOYHHKY CYIIECTBOBAHMS KU3HU HA 3eMIle;

MMOHMMAaHHUS TJIOOATFHOTO XapakTepa HKOJOTHYECKHX IPOOJIeM, BIUSHHUS HDKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHHE MTPUPOJTHON U COITUATLHOM CPEIIbI;

OCO3HaHUS HEOOXOJMMOCTH WCIONB30BAHUS JOCTIKEHUN XWUMUHM NI PEUICHHS BOIPOCOB PAIlMOHAIBHOTO
MIPUPOIOTIOIH30BAHHUS;

AKTUBHOTO HEMPUSATHS JCWUCTBUHN, TPUHOCAIIMX BpeA OKpPYKAloUmlel NPUPOAHON cpelae, YMEHUs
MPOTHO3UPOBATh HEOIATOMPUATHBIC IKOJOTUYESCKHUE TOCICACTBUS NPEAIPUHUMACMBIX JICHCTBUNA U TPEAOTBpAaIIaTh
uX;



HaJau4usl Pa3BUTOTO DKOJIOTHYECKOTO MBIIIICHUS, OKOJIOTHYECKOW KYyJIBbTYPHl, OIBITA JEATCIHLHOCTH
SKOJIOTUYECKON HamnpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBaThCS HMHU B IO3HABATEIBHON, KOMMYHUKATHUBHOM U
COILMATIbHOMN MPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO MPOTHUBOCTOSATH UICOJIOTHU XeMO(OoOuH;

7) HEHHOCTH HAYYHOT' O MMO3HAHUA:

MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIECTBEHHON PAKTHUKY;

MOHUMAaHUs CrelM()UKA XHUMUHM KaK HayKH, OCO3HaHUs e€ poyid B (POPMUPOBAHUHU PAIMOHAILHOTO HAYYHOTO
MBIIIICHAS, CO3IaHUH LEJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MUpPE KaK O €IWHCTBE MPUPOIBI M YeIOBEKa, B
MO3HAHWH MTPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUU TPOOIIEM COXpaHSHHUS TTPUPOTHOTO PABHOBECHST;

YOXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW ITMBWIIM3ALMU: B €€ TyMaHUCTHYECKOU
HaIpaBJIeHHOCTH M Ba)XXKHOM pOJM B CO3AaHWM HOBOH 0a3bl MaTepUaNbHON KyIbTYpHl, B PEIICHHH TI00ATBHBIX
mpo0JieM YCTOWYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOM, JHEPreTUYECKOH, MUIIEBOH U 3KOJOTHMYECKOMN
0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHEI, O0SCIEUCHUM YCIOBHM YCIEUIHOTO TPyla M SKOJOTHYECKH KOM(OPTHOM
KU3HU KaXKJIOTO YIeHa O0IIecTBa;

€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHHMAaHHUS CYITHOCTH METOJOB TIO3HAHHWSA, HCIHOIB3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH WCIOJIb30BATh IOJy4YaeMbIe 3HAHUS JUIA aHauu3a U OOBSICHEHUS SBICHHIMA
OKPY’KAOIIEro MHUpa U MPOUCXOASAIIUX B HEM M3MCHEHUN, YMCHHS JelaTh 000CHOBAaHHBIC 3aKJIFOUCHHUS HA OCHOBE
HAYYHBIX (PAKTOB ¥ UMEIOIIUXCS TAHHBIX C [ENBI0 TIOTyYSHHS JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEILHO HCIONB30BaTh XWMHUYECKHE 3HAHHS IS PEIISHUS MPOoOJieM B pPEalbHBIX
KU3HEHHBIX CUTYaIUsX;

WHTepeca K TTO3HAHUIO, MCCIIEI0BATENLCKOM IeATEIbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M caMOOOPa30BaHUIO, K aKTHBHOMY ITOJTyYCHHIO
HOBBIX 3HAHMIA 10 XUMHH B COOTBETCTBHH C )KU3HCHHBIMH MTOTPEOHOCTSIMH;

HWHTEpeca K 0COOCHHOCTSM TPY/a B Pa3IMIHbBIX chepax mpodhecCHOHATBHON ACSITEIIEHOCTH.
METANPEIMETHBIE PE3YJIbTATbI

MeTtanpeaMeTHbIE Pe3yibTaThl OCBOCHHUS MPOTPaMMEBI 10 XUMHUHM Ha YPOBHE CpeAHero oOmiero oOpa3oBaHHS
BKJIFOYAIOT:

3HaYUMBIE IT (HOPMHUPOBAHUS MHPOBO33PEHHUS OOYYAOMIMXCS MEXIUCIHUILUTMHAPHBIE (MEXKIPEIMETHBIC)
OOIIICHAYYHBIC TOHSTHS, OTPAXAIOIIME IEIOCTHOCTh HAYYHOW KapTUHBI MUPAa U CICHU(PUKY METOIOB ITO3HAHWSI,
WCIIONIb3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepwus, BEIECTBO, SHECPTHs, SBICHUE, IPOIIECC, CHCTEMa, HAYYHBIN (akxT,
MPUHIINI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIE/OBaHHe, HaOII0JCHUE, U3MEpEHHe, SKCIEPUMEHT H
Apyrue);

YHUBEpCAIbHBIC YUCeOHBIC ACHCTBUSA (IT0O3HABATEILHBIC, KOMMYHUKATHBHEIC, PETYJISITUBHEIC), 00SCIICUNBAIOIIHEC
(hopmMupoBanue PyHKINOHATHFHONW TPAMOTHOCTH M COIIMATIFHON KOMIETEHITUN 00YJIarOInXCs;

CIOCOOHOCTH OOYYAIOIIMXCS MCIIOJIb30BAaTh OCBOSHHBIE MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U
YHHBEPCAJIbHBIC YYeOHbBIC JICHCTBUS B IIO3HABATEIBHON U COIIMATIBHON MPAKTHKE.

MertanpeMeTHbIE pe3yJabTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU YYCOHBIMH ITO3HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU ﬂeﬁCTBHHMH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbLHBIE YUeOHbIE TelHCTBHS

1) 6a3oBble JiorHYecKHe JIelCTBHS:

CaMOCTOSITEIBHO (POPMYIHPOBATEH M aKTYAIN3UPOBATh IPOOJIEMY, PACCMATPHBAThH €€ BCECTOPOHHE;

OTIPE/IETIATh 1ENH NEATENbHOCTH, 33/1aBasi apaMeTphl U KPUTEPUU HX JOCTHIKEHHS, COOTHOCHTH PEe3yJIbTaThl
JEATSILHOCTH C MIOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHMIA MPUEMBI JIOTHYECKOTO MBIILIICHUS: BBIICIATh XapaKTEPHBIC MPU3HAKU
MOHATHN W yCTaHABJIMBATh UX B3aWMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIONINE MMOHATHS A OOBSICHEHUSI OTACITBHBIX
(haKTOB U SBIICHUIA,

BBIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITacCU(DMKAIIMY BEISCTB M XUMHUYCCKUX PEaKIuii;

YCTaHaBIWBATh MPUIUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY N3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE pacCyXIeHus (HHIyKTUBHBIE, IeAYKTUBHBIE, 10 aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMAaTPUBAEMBIX SBJICHHUSAX, (POPMYITMPOBATH BHIBO/IBI U 3AKITFOUCHUS;

MPUMEHATh B TIPOIlECC€ TIO3HAHUS HCIONb3yeMble B XHMHW CHMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
peoOpa3oBEIBATL MOJEIBHBIC TPEACTABICHUS — XUMWYECKHHA 3HAK (CHMBOJI) DJIEMEHTa, XUMHYECKas (opMyia,
YpaBHEHHE XMMHUYECKOW pEaKIUW — MPH PEIICHUH YYeOHBIX MO3HABATEIBHBIX M MPAKTHUECKUX 3a]lady, MPUMEHSTh
Ha3BaHHBIC MOJICTIHHBIC MPEACTABICHHUS [T BHISBICHUS XapaKTEPHBIX MPU3HAKOB U3yJaEMbIX BEIECTB M XUMHUECKUX
peaKuuid.

2) 6a3oBbIe HcCIeN0BaTeIbLCKHE IeliCTBUS:

BIIICTh OCHOBAaMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB ¥ XUMHUSCKUX PEAKITHIA;

¢bopMynmupoBaTh WENM W 3aJa4d HCCIEJOBAHMSA, WCIOJIB30BaTh IIOCTABIEHHBIE W CaMOCTOSITEIHHO
c(OpMYJIMPOBaHHBIE BOIPOCH B KayeCTBE HMHCTPYMEHTA TO3HAHHS M OCHOBBI Ui (DOPMHPOBAHHS THUIOTE3bI IO
MTPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX CYXKJICHUIA,



BIIAJIETh HABBIKAMU CaMOCTOSTENFHOTO TIUIAHWPOBAHHWS U TPOBEACHUS YYCHUUECKUX OKCIIEPHMEHTOB,
COBEpIIICHCTBOBATh yMEHHs HAOMIOAATh 3a XOJIOM IPOIECCa, CAaMOCTOATENBHO IMPOTHO3UPOBATH €r0 pe3yJbTarT,
(hopMymupoBaTh 000OIICHUS W BBIBOABI OTHOCHUTEIHHO JTOCTOBEPHOCTH PE3YJIbTATOB MCCICHAOBAHUS, COCTABISATH
000CHOBAHHBIN OTYET O MPOAETIAHHOM padoTe;

npuoOpeTaTh OIMBIT YYEHUUECKON HCCIIEAOBATEIbCKON U MPOSKTHOM JICSITENEHOCTH, TIPOSIBISTH CIIOCOOHOCTD H
TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB PEIICHUS MPaKTUYCCKUX 3a7ad, MPUMEHEHUIO Pa3IMYHBIX
METOIOB TIO3HAHHSI.

3) padora ¢ undopmanmeii:

OpPUEHTHPOBATHCA B PA3IUYHBIX HCTOYHWKAX HH(MOpMAIuu (HAyYHO-TIOMYJSpHAS JINTEPATypa XUMHUYECKOTO
coJiepKaHUs, CIIPaBOYHEIC TTocOOUs, pecypchl MHTepHETa), aHAIM3UPOBATh MH(POPMAIIHIO PA3IMYHBIX BUAOB U (HOpM
MpeJICTaBICHUS, KPUTUIECKH OICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

(hopMyITUPOBATH 3aIIPOCHI U MPUMEHSITh Pa3IMYHbIC METOBI TIPU TIOUCKE U 0TOOPE HH(POPMAIUH, HEOOXOAMMOMN
JUTSL BEITIOJTHEHUS YUEOHBIX 33]1a4 OTNPEACIEHHOTO THUIIA;

npuoOperaTh ONBIT HCHOJNB30BaHHS WHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH W Pa3IHYHBIX
MOUCKOBBIX CHCTEM;

CaMOCTOSITeJIbHO BbIOMpAaTh ONTUMANbHYI (OpMy TMpeacTaBicHus uWHGopManuu (CXeMbl, Tpaduku,
JMarpaMMebl, TaOJUIbI, PUCYHKH U JAPYTHUE);

WCTIOJIb30BaTh HAay4YHBIN S3BIK B KAueCTBE CPEACTBa NpU paboTe ¢ XUMHYECKOW HH(popMarueil: TpUMeHsTh
MEXMpeAMETHbIC ((U3NIECKIEe U MATEMaTUIECKIE) 3HAKA U CHMBOJIBI, (OPMYIIBI, a0OpeBUATYPhI, HOMEHKIIATYPY;

WCIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIE YHHBepcAIbHbIE YUeOHbIE AeiicTBUA:

3a]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkKTaeMOi TEMBI B XOJI€ TMANIOTa U/WIIN TUCKYCCHH, BBICKA3hIBATh UJIEH,
(hopMyITMPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBITOIHEHUS TIPEITIOKCHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH Pe3yJIbTaTOB MMO3HABATENLHON JESITEIBHOCTH, TIOIYYEHHBIX CAMOCTOSATELHO HIIH
COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJHEHMH XUMHWYECKOTO DKCIEPUMEHTA, MPAKTHYECKOH paboThl TIO
WCCIICIOBAHUIO CBOWMCTB W3y4YaeMBIX BEIECTB, peaiu3allii y4eOHOTO MPOeKTa, W (HOPMYyIMPOBaTH BBHIBOJABI II0
pe3ynbTaTaM MPOBEAEHHBIX UCCIICIOBAHUN MTYTEM COTJIACOBAHUS TIO3HIIUN B X0/1¢ 00CYKICHHS 1 0OMEHA MHEHUSIMH.
PeryasTuBHbIE yHUBepcadbHbIE yUeOHbIE TelicTBUS:

CaMOCTOSITEIIFHO TIAHUPOBATh U OCYIIECTBISTH CBOKO MO3HABATENBHYIO JCSATEIBLHOCTh, ONPEACIs e€ eI U
3aJlayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh MPEHIAracMblii alrOpuUTM NCHUCTBHH IMPHU
BBINIOJTHEHUH YYCOHBIX M HCCIICIOBATEIbCKUX 3ajad, BHIOMpaTh HanOosee 3(PQPEKTUBHBIA CIOCO0 MX PEIICHHS C
y4ETOM IMOJTyYSHHST HOBBIX 3HAHUI O BENIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYIIECTBIATh ~ CAMOKOHTPOJIb  JACSITEIPHOCTH  HAa ~ OCHOBE  CaMOaHalIM3a W CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yNbTaThl OCBOCHUS MPOTPaMMBbl IO XMMHUHW Ha YriyOJI€HHOM YpPOBHE Ha YPOBHE CpPEIHETO OOILIEeTo
00pa3oBaHMs BKIIOYAIOT CHENUPUUECKUE U YIeOHOTO TpenMeTa « XHUMUs HAy4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI
NEHCTBHI 10 OCBOCHUIO, HHTEPIIPETALNN U MPEOOPa30BaHUIO 3HAHWN, BHIBI JAEATEIHHOCTH 10 TOJYYEHHIO HOBOTO
3HAHUS ¥ TPUMEHCHUIO 3HAHWHA B Pa3lIMYHBIX YYCOHBIX CHTYAIMSX, & TAKKE B PCATBHBIX JKU3HCHHBIX CHUTYaIUAX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XuMum npeMeTHBIE PE3yIbTATHI IPEICTABICHBI 10 TOJIaM H3yUESHHS.

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMHSD» OTPaxaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHHUH: O MECT€ M 3HAYeHWH OPTaHWYEeCKONH XUMHH B CHCTEME €CTECTBEHHBIX
HayKk U e€ poiau B OOECIECUEHHM YCTOMYMBOTO Pa3BUTHUS UYECIOBEYECTBA B PEIICHUU MPOOJIEM 3KOJOTHYCCKOMH,
JHEPreTHYECKOW W THUIIEBOM O€30MacHOCTH, B Pa3BUTUM MEAWLMHBL, CO3JaHWM HOBBIX MaTepHajoB, HOBBIX
HCTOYHUKOB SHEPTUU, B 00ECIEUCHUH PAIlMOHATLHOTO MPHUPOIONOIB30BaHNs, B (DOPMUPOBAHUN MHUPOBO33PCHUS H
o0IIel KyJIbTyphl YEIOBEKa, a TAKIKE DKOJOTUYSCKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MPHUPOJIHOM
cpene;

BII/ICHNE CHCTEMOW XMMHUYECKHX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOMOJATAIONINE MOHATHS — XUMHUYECKHH
AJIEMEHT, aToM, SJIPO M JJICKTPOHHAs 000JI0YKa atoma, S-, p-, d-aTOMHBIE OpOWMTaNH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpUAM3ALMS aTOMHBIX OpOuTalieii, MOH, MOJEKyJa, BaJCHTHOCTb, 3JCKTPOOTPHUIATEIBHOCTD,
CTETICHb OKHCICHHS, XHMHUYecKas CBs3b, MOJIb, MOJSIpHAs Macca, MOJSAPHBIA OO0BEM, YIIEPOIHBIA CKEJeT,
(yHKIIMOHANBHASA TPYIINA, paauKall, CTPYKTYpHBIE (OpMyINbl (pa3BEPHYTHIE, COKpAIIEHHbIE, CKEIETHBIE), N30MepHs
CTPYKTYpHasi M TPOCTPAHCTBEHHAs (TEOMETPHUYECKAs, ONTHUECKAsi), M30MEPhl, TOMOJOTHUECKUN pSJIl, TOMOJIOTH,
YTIIEBOIOPO/IbI, KUCIOPOA- U a30TCOJIEpIKAIINE OPTaHMYECKHUE COSTMHEHHSI, MOHOMED, TIOJNMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COSAMHEHUS; TCOPHUH, 3aKOHBI (mepuoandecknii 3akoH J[. M. MenzaeneeBa, TeOpus CTPOCHUS
opranudeckux BemiecTB A. M. ByTnepoBa, 3aKk0oH cOXpaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILLCHUS
SHEPIUM MPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMUW, MAPOBO33PEHYCCKHUE 3HAHUS,



Jie)KaIe B OCHOBE MMOHMMAHUS MIPUYNHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHHIA; TIPECTaBICHUS O MEXaHU3Max
XUMHYECKUX PEaKIUil, TEPMOJAMHAMUYCCKMX W KHHETUYECKUX 3aKOHOMEPHOCTSAX WX MPOTEKAHUS, O B3aMMHOM
BIIUSTHUM aTOMOB M TPYIIT aTOMOB B MOJICKYJIax (MHIAYKTUBHBIA U Me30MepHbIH 3ddexTsl, opuentantsl [ u Il pona);
(hakTOIIOTHYECKNE CBENEHUS O CBOMCTBAaX, COCTaBe, NOJMYYEHHH W OE€30TIaCHOM HCIOJIh30BAHUN Ba)KHEHIIINX
OpPraHWYECKUX BEUIECTB B OBITY M MPAKTHUECKOH AEATEIbHOCTH YeIOBEKa, OOIINX HAyYHBIX MPUHITUIAX XHUMUYIECKOTO
MPOU3BOICTBA (HAa MPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(OPMHUPOBAHHOCTh YMEHHH: BBISBIIATH XapaKTEpPHbIC NMPU3HAKU TMOHSATHH, YCTAHABIWUBATH UX B3aHMOCBSI3b,
WCIIOJTb30BaTh COOTBETCTBYIOIINE TIOHSATHS TPH OMUCAHWN COCTaBa, CTPOSHUS M CBOMICTB OPTaHMYECKUX COETMHEHHIA,

c(hOpMUPOBAHHOCTH YMEHUH:

WCIIONIb30BaTh XMMUYECKYI0O CHMBOJIMKY JUISI COCTABIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIEHHBIX ¥ CKEJIETHBIX) (POPMYJT OPTraHNIECKHX BEIIECTB;

COCTaBJISATh YPABHECHUSI XUMUYECCKUX PEAKIIMIA U PACKPBIBATh UX CYIIHOCTh: OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuii MOCPEICTBOM COCTABJICHUS JIICKTPOHHOTO OallaHca 3TUX PEakKIUil, peakiuii WOHHOTO OOMEHa MyTEM
COCTaBJICHHSI UX TOJIHBIX M COKPAIIEHHBIX NOHHBIX YPaBHEHHUIT;

W3rOTAaBIUBATh MOAETH MOJIEKYJ OpPTaHWMYECKHWX BEIIECTB JUIA WIIIOCTPAllMd WX XUMHYECKOTO H
MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMCHHI: yCTAHABIMBATH TPUHAMICIKHOCTh H3YyYCHHBIX OPTaHUYECKHX BEIIECTB IO HX
COCTaBy M CTPOCHHUIO K ONpEACIEHHOMY KiacCy/TpyIilie COeIWHEHUH, TaBaTh UM Ha3BaHUS 110 CHCTEMATHUECKOU
nomenkiatype (IUPAC) wu npuBOAWTH TpUBHANbHBIE HA3BaHUS JUIS OTACIBHBIX NPEACTABUTENCH OPraHUYECKUX
BEIIECTB (ITWICH, alleTHICH, TOJYOJI, TJIUIEPUH, STUICHIINKONb, ()eHON, (pOpMalIbICTU, aleTalbICrull, aleToH,
MypaBbUHAs KHUCIIOTa, YKCYCHas KHCIIOTa, CTEapUHOBAs, OJEWHOBAs, MaJIbMHTHHOBAS KHUCIOTHI, TJUIMH, AJaHWH,
MaJIbT03a, PPYKTO3a, aHUIIUH, JUBUHUI, H30TIPEH, XJIOPOIPEH, CTHUPOI U JIPYTHE);

c(hOpMHUPOBAHHOCTH YMEHHUS ONPEICIIATh BHJl XUMUYECKOHN CBS3UM B OPTaHUYECKUX COCIMHEHUIX (KOBaJCHTHAS
Y MOHHAS CBS3b, G- U M-CBS3b, BOJIOPOAHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHHMS MPUMEHATh TIOJOKEHHS TEOPHUHM CTPOSHHUS OpPTaHWMYECKHWX BEIIeCTB A.
M. BytiepoBa [uist 00BSCHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHEC W XHUMHYCCKUE CBOWCTBA
TUMUYHBIX TPEICTaBUTENEH pa3IUYHBIX KJIACCOB OPTaHWYECKHX BEIIECTB: AaJIKaHOB, IWKJIOAIKAHOB, AJIKEHOB,
QJNKQJINCHOB, aJIKWHOB, apOMAaTUYECKHX YTJICBOJAOPOJOB, CIUPTOB, AlIbJETHUIOB, KETOHOB, KapOOHOBBIX KHUCIIOT,
MPOCTBIX U CIIOKHBIX 3()UPOB, )KUPOB, HUTPOCOCTUHEHUI 1 aMUHOB, aMUHOKUCIIOT, OSJIKOB, YTIACBOJOB (MOHO-, TU- U
MOJINCaXapHIOB), MILTIOCTPUPOBATH TEHETUYECKYIO CBSA3b MEXAY HUIMH YPAaBHEHUSIMH COOTBETCTBYIOIINX XUMHUECKUX
peakiuii ¢ NCIIOIB30BAaHNEM CTPYKTYPHBIX (popMyoT;

c(hOpMUPOBAHHOCTh YMCHHS MOATBEPKIATh HA KOHKPETHBIX MPUMEpPaX XapakKTep 3aBHUCHMOCTH PEaKIIMOHHON
CIOCOOHOCTH OPTaHWYECKHX COENWHEHHH OT KPATHOCTH M THIA KOBAJEHTHOM CBS3M (G- M T-CBSA3H), B3aUMHOTO
BITUSTHHSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKH YTIICBOJAOPOAHOTO CHIpbs (He(Th, MPUPOJHBINA Ta3,
YTOJIb), CIIOCOOBI €ro NepepadOTKH U MPAKTUIECKOS MPUMEHEHHE MTPOAYKTOB epepabOTKH;

c(OPMHPOBAHHOCTD BIIAJICHUSI CUCTEMOW 3HAHWI O €CTECTBEHHO-HAYYHBIX METO/aX MO3HAHUS — HAOIIOICHUH,
M3MEPEHHH, MOJISIIUPOBAHNY, SKCIICPUMEHTE (PEAIbHOM U MBICJICHHOM) U YMEHUS TIPUMEHSTh 3TU 3HAHHUS,

c(hOpPMUPOBAHHOCTh YMEHHUS MPHUMEHSAThH OCHOBHBIC OIEPAIlMM MBICIUTEILHOW JEATEIILHOCTA — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEeMaTH3aINIO, BRISABICHHE MPUYUHHO-CIE/ICTBEHHBIX CBS3€H — JUIA W3Y4eHHUS
CBOMCTB BELIECTB U XUMHUYECKUX PEAKLUH;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBIISATh B3aMMOCBSI3b XUMHUUECKUAX 3HAHUH C MOHATHSIMH U TMPEICTABICHUSIMU
JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB i 00Jiee OCO3HAHHOTO TTOHUMAHUS CYITHOCTH MaTEpUaIbHOrO €IUHCTBA
MHpa, UCTIOJIB30BaTh CUCTEMHBIE 3HAHMS M0 OPraHMYECKON XUMHH Ui OOBSCHEHWS W NPOTHO3WPOBAHUS SIBICHUH,
MMEIONINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpPMUPOBAHHOCTh YMEHHIA: TPOBOJUTH PACUYETHI IO XUMUYECKHM (OpMyJiaM U YPaBHEHUSIM XUMUYCCKHX
peaKIii ¢ UCIOIh30BaHNEM (PU3NUECKUX BEIMYUH (Macca, 00bEM Ta30B, KOJUIECTBO BEIECTBA), XapaKTCPU3YIOITHX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PAcU€Thl MO0 HAXOXKACHUI0O XUMHYECKOH (OpPMyIBl BEIIECTBA MO M3BECTHBIM
MacCCOBBIM JIOJISIM XUMHUYECKUX AJIEMEHTOB, IMTPOAYKTaM CTOpaHUsl, ITIOTHOCTH Ta3000pa3HbIX BEIIECTR;

c(hOpMHUPOBAHHOCTh, yYMEHHWH: MPOTHO3WPOBATH, AHAJIM3WPOBATH W OIEHWBATH C TO3WIHN HKOJIOTHYECKOMN
0€30MacCHOCTH TIOCTEACTBHIS OBITOBOM W IMPOW3BOACTBEHHOW NEATEIHLHOCTH YEJIOBEKA, CBSA3AHHOW ¢ mepepaboTKoi
BEIIECTB, MCITOJIL30BaTh TIOYYCHHBIC 3HAHMSI i1 IPUHSATHS TPAMOTHBIX PEUICHHUN MPOOJIEM B CUTYAIIUsX, CBI3aHHBIX
C XHMHUECH;

c(OPMHPOBAHHOCTh yMEHHIA: CaMOCTOSATENFHO IUIAHUPOBAaTh ¥ IMPOBOJUTH XHUMHUYECKHH 3KCIICPUMEHT
(mony4yeHre W M3y4CHHE CBOWCTB OPTaHUYECKHX BEIICCTB, KAYECTBEHHBIC PEaKIUU YTICBOJOPOJIOB PA3INIHBIX
KJIACCOB U KHCIIOPOJICOJICPKAIIUX OPTraHHMYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 TI0 PaclOo3HABAHUIO
OPTaHUYECKUX BEIIECTB) C COONIOJCHHEM IIPaBMWII OE30IMacHOTO OOpamieHus C BEMIECTBAMHU M JIA0OPaTOPHBIM
obopyznoBaHueM, (QOPMYITHUPOBATh IIeTh HCCICAOBAHHSA, TPEJACTABIATH B pa3U4HOW (opMe pe3yinbTaThl
AKCIIEPUMEHTA, aHATM3UPOBATh U OICHUBATH UX JJOCTOBEPHOCTE;



c(hopMHPOBAHHOCTH YMCHHA:

COOJFOIaTh TIPaBHJIA 3KOJOTHYECKHU IEIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEILHOCTH B IEIAX
COXPaHEHUS CBOETO 3[I0POBBS, OKPYKAIOLIEH IPUPOIHOMN CPelibl U JOCTUKEHUS €€ YCTOMUMBOTO Pa3BUTHS;

OCO3HAaBaTh OMMACHOCTh TOKCHYECKOTO JCHCTBUS Ha JKUBbIE OPTaHU3MBI OMPEEIEHHBIX OPTaHNIECKIX BEIIECTB,
MmoHUMas cMbICI mokazatens [T/1K;

AQHAIIM3UPOBATH IIEJIECOO00PA3HOCTh MPUMEHEHUS OPTraHUYECKUX BEIISCTB B IMPOMBIINUICHHOCTH M B OBITY C
TOYKH 3PEHUSI COOTHOIIEHHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTh YMEHH: OCYIIIECTBIIATh IIE€JICHANPABICHHBI TOWCK XHMHUYECKOW WHpOpManmuu B
Pa3IUYHBIX MCTOYHWKAX (Hay4yHas W y4eOHO-Hay4Has JUTepaTypa, CpeAcTBa MaccoBoi mHpopmarmu, MHTepHET U
IpyTHue), KPUTHUYECKU aHATU3UPOBATh XUMUYECKYIO nH(popMaIuio, mepepadaTeBaTh e¢ Y UCIIOJIb30BaTh B
COOTBETCTBHH C ITOCTABJICHHON yu4eOHOM 3a1aueH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJITACC
Ne HanmenoBanue pa3zneinoB u tem | KonnuectBo uacos |
n/m HpOTPpaMMBI Beero| Konrpomsubele || ITpakTuueckue paGoThl
paboThI
Pa3ned 1. Teopernyeckue 0CHOBbI OPraHU4eCKOM XUMUH |
1.1 |[Ipenmer oprannueckoit xumuu. Teopus 9
CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 0 0
M. bytneposa
1.2 ||Ocobennoctu crpoeHus u kinaccupukanus || 6 0 0
OPraHUYECKUX COCTUHEHUH.
1.3 |[TeopeTnueckrie OCHOBBI M 3aKOHOMEPHOCTHU|| 5
MIPOTEKAHUs PEaKIU OPraHUYECKUX 1 0
COEIMHECHUM.
‘I/ITOFO o pazzaeny H 20 H |
‘Pa:men 2. Yri1eBoaopoabl |
2.1 ||[IpenenbHbIe YrIeBOAOPOIbI — aJKAHBI, 9 0 0
LUKJIOATKAHbI
2.2 |HempenenbHbIE yII€BOIOPOAbL: AJIKEHBI, 16 0 1
aJIKaJIMeHBbI, ATIKUHbI
‘2.3 HApOMaTI/IquKI/Ie YTIIEBOJOPOBI (ApPECHBI) H H 0 H 0 |
2.4 |[IpupoaHble HCTOYHHUKH YIJIEBOAOPOJOB U 0 0
uX rnepepadoTka
‘2.5 HFaJ'IOFGHHpOI/ISBO,I[HBIe YIJIEBOAOPOJOB H 6 H 1 H 0 |
‘I/ITOFO o paszeny H 45 H |
‘Pawen 3. Kucsiopoacoaep:xaniue opraHnieckue coeuHeHust |
‘3.1 HCHI/IpTBI. ®enon H 13 H 0 ” 1 |
3.2 ||[KapOoHunbpHBIC COeTUHEHUS: abaeTUabl U || 21
keToHbl. KapOoHoBbIe KUCTOTHL. ClI0KHBIE 0 1
a¢upsl. XKups
‘3.3 HaneBoL[LI H 9 H 1 H 0 |
‘I/ITOFO o paszieny H 43 H |
‘Pasnen 4. A3oTcoaep:kaiiye OpraHnvYecKue coeIMHeHu sl |
‘4.1 HAMI/IHH. AmuHOKHCIOTHL. benku H 17 H 1 ” 3 |
‘I/ITOFO o pazzaeny H 17 H |
‘Pa:men 5. BbicOKOMOJIEKYJISIPHbIE COCAUHEHUS |




No

HanmenoBanue pa3zienoB U TeM

KonnuecTtBO yacoB

n/n HpOTpaMMBI Beero|  Konrpomsusie || [IpakTuueckue paGoThl
paboTHI

‘5.1 HBBICOKOMOJ‘ICKyJ‘IHpHBIe COEIMHEHHUS H 7 H 0 H 1 |

‘I/ITOFO o paszieny H 7 H |

‘Pe3epBHoe BpeMmsi H 2 H |

OBIIEE KOJIMYECTBO YACOB I1O 136 4 7

I[TPOTPAMME
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