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IHHOACHUTEJIBHASA 3ATIMCKA

Pabowas mporpamMma mo XMMHHM Ha YpOBHE cpenHero oOmiero obpa3oBaHusi pa3zpaboTaHa Ha
ocaoBe @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pa3oBanun B Poccwuiickoit
@enepanum», TpeOOBaHMA K pe3yabTaTaM OCBOSHHs QelnepanbHON 00pa30BaTebHONW MPOTPaMMBI
cpenrero o6mero obpazoBanus(POIl COO), npencraBicHHbIX B DenepaqbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenmum mnpenojaBaHuss y4eOHOTO IpenMeTa
«Xumusi» B 00OpaszoBaTelbHbIX opranu3anusx Poccuiickoit deneparuu, peaqn3yronIMX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPaMMBbl, M OCHOBHBIX TNOJOXEHUH «CTpaTerudl pa3BUTHS BOCIUTAHHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

XuMUs Ha YPOBHE YIIIyOJIEHHOTO M3YYEHUS 3aHMMAeT BaKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro oOpaszoBanus yuamuxcsi 10—11 knaccoB. M3ydyeHue mpenmera, peannsyeMoe B YCIOBMSIX
T depeHInpOBaHHOTO0, MPO(UIBHOIO 00yUeHHUs, MPU3BAHO 00ECTEeYnTh OOIIe00pa30BaTEIbHYIO U
OOMIEKYJIBTYPHYIO TIOJITOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO Ul aJanTaluyd UX K OBICTPO
MEHSIOIIAMCSI YCIIOBHSIM JKU3HU B COIIMYME, a TaKXKe JUIsl MPOJOJDKEHHsI OOYYCHHUST B OpPTaHU3aIIIX
po(hecCHOHATFHOTO 00pa30BaHUs, B KOTOPHIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX TUCIIHILIIHH.

B nporpamMe mo XuMHM Ha3HaueHHE TpeaAMeTa «XHUMHS» TOJYy4aeT TOJApOOHYIO
WHTEPIPETAMI0O B COOTBETCTBMM C OCHOBomoJsaratomuMu nojoxeHusmu PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJep)KaHUs, pe3ylbTaToB OOy4eHHs W TpeOOBaHMA K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBUAETENBCTBOM TOMY SIBIISIIOTCSL  CICAYIONIME  BBIMOJHICMbBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIKU:

e uHPOPMALMOHHO-METOIMYECKAsl,  peanu3alus KOTOpod  oOecrneunBaeT  MOJIy4EHHUE
MIPEJCTaBICHUS O LIEJSIX, COAEPKaHUM, OOIIEel cTpaTeruu o0y4eHus, BOCIIUTAHUS U Pa3BUTHUS
oOyyaromuxcs CpeJcTBaMu IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO PO puIs;

® OPraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpas NpeayCMaTpUBaeT OIpeJe/ieHHe: HPUHIUIIOB
CTPYKTYpUPOBaHUS M  IOCJIENOBATENbHOCTH  M3ydyeHUs  ydeOHOro  marepuana,
KOJIMYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepPUCTHK; IOJIXOA0B K (HOPMUPOBAHMIO
coJiepXkKaTelbHOM OCHOBbI ~KOHTPOJSI W  OLEHKM 0Opa30BaTENbHBIX  JOCTH)KEHUIl
oOyyaromuxcs B pPaMKax HTOrOBOM arrecTauud B (opMe €IUHOr0 TIOCYAapCTBEHHOTO
9K3aMeHa 110 XUMHH.

IIporpamma [yt yriryOI€HHOTO U3Y4EHHS] XUMHHU:

® YCTaHABJIMBACT HMHBAPHAHTHOE NPEAMETHOE COJEp)KaHue, 00s3aTelbHOE Ul H3YyYeHHs B
paMKax OTAEIbHBIX Ipoduiiel, IpeaycMaTpuBaeT pacipeaeieHue U CTPyKTYPUPOBaHUE €To
0 KJIacCaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3/ienaM Kypca;

e aéT IpUMEpHOE pacHpeleseHHue Y4eOHOIO BpPEMEHH, PEKOMEHJyeMOro il HU3y4eHHUs
OTJICJIbHBIX TEM;

e [QpeUlaraeT MPUMEPHYIO MOCIENOBATEIbHOCTh H3YUEHHsI Y4eOHOro marepuaiga ¢ y4éTom
JIOTHKH TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

® aéT METOAMYECKYI0 MHTEPIpEeTalHrIO Lelel U 3a/1ad U3ydeHHsl MpeaMeTa Ha yriyOnéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX INPUOPHTETOB B CUCTEME CpPEAHEro obmero obpa3oBaHus,
coJiepKaTelbHOM XapaKTePUCTHKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHMS OCHOBHOM
oOpa3oBaTesIbHOW  MpOrpaMMbl  cpeiHero  obmiero  oOpa3oBaHHMs — (JIMUHOCTHBIX,
MeTanpeMeTHbIX, MPEAMETHBIX), a Takke ¢ Y4ETOM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIbHBIX IEHCTBHI 00yJaromerocs o OCBOCHUIO COJIEpKAHUS IPEAMETa.



Ilo BceM Ha3BaHHBIM MO3ZULMSIM B IPOTrpaMME M0 XUMHH IPETyCMOTPEHA MPEEMCTBEHHOCTD C
oOy4eHHEeM XHMHHM Ha YPOBHE OCHOBHOrO oOImero oopa3oBaHus. 3a MpenesiaMd yCTaHOBICHHOM
IpOrpaMMOil MO0 XHMHHU OOs3aTENbHON (MHBApUAHTHOM) COCTaBISIONICH COJEpKaHUS Y4eOHOTO
npeamera «XUMHs» OCTAaETCS BO3MOXKHOCTH BBIOOpA €ro BapUAaTHBHOM COCTaBIIAIONICH, KOTOpas
JIOJIKHA OIIPENENIATHCA B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOTO Mpoduis o0ydeHus.

B cootBerctBuM ¢ koHuentyanbHbiMu TnosioxkeHussMU OI'OC COO o Ha3HAuYE€HUU TPEAMETOB
06a30Boro W yrayOn€HHOTO YpoBHEH B cucteMe Iu(QepeHIUPOBAaHHOTO OOyYeHHs Ha YpOBHE
cpeaHero oOmiero o00pa3oBaHWsS XHWMHUS Ha YPOBHE YriyOJEHHOTO W3YydeHHUs HampaBieH Ha
peayin3aluio IPEEMCTBEHHOCTH C IMOCJIEAYIOLIIUM 3TAalloM IOJIyY€HUS XMMHUYECKOro oOpa3oBaHUs B
pamMKax HM3Y4EHHs CHEIHUAIbHbIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKUX JUCHUUIUIMH B BYy3aX U
OpraHM3alUsaX CpelHero MnpoQeccuoHaNbHOTO Oo0pa3oBaHUs. B 3Toi cBA3M u3ydeHHE NpeameTa
«XVUMHS» OpPUEHTUPOBAHO TPEUMYIIECTBEHHO HA pPACIIMPEHHE U YIIIYOJ€HUE TEOpPeTHUECKOH U
MPaKTUYECKONH MOATOTOBKM OOYy4aroUIuXcs, BbIOpABUIMX ONpeAeNEéHHbIH Mpoduiab o0ydeHus, B TOM
YlCclieé C MEPCHEeKTHUBOM MOCIEAYIOIIEr0 MOJIY4YeHHUs] XMMHUYECKOro OOpa30BaHMsSI B OpraHMU3alMsIX
npodeccuoHanibHOro o6OpazoBanus. Hapsgy c¢ atum, B cBere TpeboBanuiit PI'OC COO «k
IUTAaHUPYEMBIM pe3yibTaTaM O0CBOeHHs (eaepanbHON 00pa3oBaTeIbHON MPOTpaMMBbl CPETHETO 00IIEro
00pa3oBaHUs U3YUEHUE MpeaMeTa «XUMHUS» OPUEHTUPOBAHO TAK)KE Ha pelIeHHe 33/1a4 BOCIUTAHUS U
COLIMAJIFHOTO Pa3BUTHUS 0Oydaroluxcs, Ha (GopMHpOBaHUE y HUX OOIIEHHTEUIEKTYaJbHbIX YMEHUH,
YMEHUW palMoOHAIN3alid y4eOHOTO Tpylda M OOOOIIEHHBIX CIOCOOOB JAESITEIBHOCTH, WMEIOIINX
MEXIUCIUIIMHAPHBINA, HAIIPEAMETHBIN XapakTep.

CocraBisromiuMu  ripeiMeTa  «XHUMHS» Ha YPOBHE YIUIYOJNEHHOTO M3Yy4eHHUS SIBISIOTCS
yrayonéHuele Kypcbl — «OpraHuueckas xuMusa» U «OOmas u HeopraHudeckas xumus». llpu
ONpENIeNIEHNU MOJAXO0A0B K OTOOpY M CTPYKTYpHOM OpraHu3alMM COAEpPX aHHUs 3TUX KypCcOB B
mporpaMMe 1O XUMHH 3a OCHOBY mpuHATH TojoxkeHus ®PI'OC COO o pazmuuusx 0a30BOTO M
yri1yOa€éHHOTO ypOBHEH U3y4eHUs MpeMeTa.

OcHoBy conepxaHust KypcoB «Opranudeckas xumus» U «OOmias ¥ HEOPraHU4eckKass XUMUS
COCTaBJISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUH M yMEHHUH, OTHOCSIMXCS K 0a30BOMY YpPOBHIO
U3y4YeHMs MpeaMeTa. JTa CUCTeMa 3HAHMM MNOJydaeT OIpeles€HHOE TEOPEeTHYECKOe IOIOJIHEHHE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIMHA O0BEM (PAKTOIOTMYECKOrO MaTrepuaia.
Tak, Ha yrayOn€éHHOM YpOBHE H3y4deHUs NpeAMeTa oOecreueHa BO3MOXKHOCTh 3HAUUTEIBLHOIO
yBeIMYEHUsI 00bEMa 3HAHMH O XMMHUYECKUX DJIEMEHTaX M CBOWCTBAX MX COCIMHEHMH Ha OCHOBE
pacliupeHuss W YriayOjneHus MpeACTaBICHMH O CTPOCHHMH BELIECTBA, XMMHYECKOHW CBSI3U U
3aKOHOMEPHOCTSIX IPOTEKAHUS PEAKLU, pACCMATPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKON KHUHETUKU U
TepMoAMHaMUKHU. M3ydeHue mnepuoauueckoro 3akoHa M Ilepumoauueckoil cuCTEMbl XMMHYECKHX
3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHMUYECKUX IPEJICTABICHUSIX O CTPOCHUU
aroMa. XHUMHYECKas CBs3b OOBSCHAETCS C TOYKM 3PEHHUS HHEPreTUUYECKUX HM3MEHEHUH mpu eé
00pa30BaHUM U pa3pyLICHUHU, a TAKKE C TOUKH 3PEHUS] MEXaHU3MOB e€ o0pazoBanus. V3yueHue TUIIOB
peakuuii nomnosHsAeTcd (OPMUPOBAHMEM IIPEACTaBICHUN 00 3JIEKTPOXMMHMYECKHX Ipoleccax H
JIEKTPOJIN3E PacCIUIaBOB M PacTBOPOB BELIECTB. B Kypce OpraHmyeckoil XMMHUM IPH PACCMOTPEHHH
PEaKIMOHHOM CMOCOOHOCTH COENMHEHUH yremnsieTcss 0co00e BHUMAaHHE BONpOcaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BJIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHi.

Ocoboe 3HaueHHWE HMMEeT TO, YTO Ha COJIepXKaHHE KypCOB XUMHUH YIIIYOJEHHOTO YPOBHS
U3yUYEHHsl JUI KJIACcCOB OMNpeenEéHHOro npoduis (riaBHbIM 00pa3oM Ha UX CTPYKTYpY U XapakTep
JIOTIOJTHEHUH K 00IIel cucTeMe NpeAMETHBIX 3HAaHWI) OKa3bIBAIOT BIUSHUE CMEXHbIE peaMeThl. Tak,
HamnpuMep, B COJIEPKaHUU MTpeaMeTa JUIs KJIACCOB XMMHUKO-(hU3ndeckoro npopuiis 60JblIoe 3HaueHUE
OyayT UMETh 2JIeMEHTHI yueOHOTo MaTepuana no obmeil xumuu. [Ipu uzyyenun npeaMmera B JaHHOM
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cllydae akIleHT OYJeT cJiejiaH Ha OOITHOCTh METOJIOB MO3HAHHUS, OOITHOCTh 3aKOHOB ¥ TEOPUI B XHMHH
U B (pu3uKe: aTOMHO-MOJICKYJISIpHAsl TEOpHs (MOJCKYJspHAs Teopusi B (PU3HUKE), 3aKOHBI COXPAHCHHUS
MacChbl U HHEPTrUM, 3aKOHBI TEPMOJUHAMUKH, DJIEKTPOJIU3a, MPEJICTABICHUS O CTPOCHUM BEIIECTB U
Ipyroe.

B 1O ke BpeMs B cojaep)KaHHMM IpeaMeTa i KIACCOB XHUMHKO-OHOJOTHYECKOro Mpoduis
OONBIIMI YICIBHBIA BeC OyaeT WMETh OpraHWYecKas XUMHUsA. B 3TOM ciydae TpemocTaBIIsIeTCs
BO3MOXKHOCTh JIsi 00Jiee OOCTOSITENIBHOTO PAaCCMOTPEHUS] XMMHUYECKOW OpraHu3aliyd KIETKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOMST, K TIPUMEPY, TAKUE CTPYKTYpPHBIC KOMITOHEHTHI,
KaK JUOUABI, OCJNKH, YrJIeBOJbI, HYKIEMHOBBIE KHCIOTHI M Apyrue. [lpu sTom 3HaHMS O cocTaBe U
CBOMCTBAX TIPEACTABUTEIIEM OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYXKaT OCHOBOM st
M3Y4YEHUS CYIIHOCTHU MPOIIECCOB (POTOCHUHTE3A, IbIXaHUs, TUIIEBAPEHUS.

B nnane ¢opMupoBaHus OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOOB
MO3HAHUS U OTbBITA MPAKTUUECKOTO MPUMEHEHHS] HAyYHBIX 3HAHUN WM3Y4YeHHE NpeaMeTa «XUMHS) Ha
yIIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS3AX C YU€OHBIMU MPEAMETaMH, BXOISIIUMH B
COCTaB INpeAMETHBIX obnacTeil «EcTecTBeHHO-Hay4Hble peaMeThl», «MaremMatuka U UHpoOpMaTUKa»
" «Pycckuil A3bIK U JIUTEpATYypay.

[Ipu m3ydeHnn yueOHOTO TpeaMeTa «XUMHs» Ha yriayOJ€HHOM ypoBHE TakKe, Kak Ha YPOBHE
OCHOBHOTO W cpeaHero obmiero oOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3aaadeil MEepBOCTEMEHHOMN
3HAYMUMOCTH SIBIIsAeTCA (OPMHpPOBAHWE OCHOB HAyKH XHMHH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHYECKON NEATeTbHOCTH YeIOBEKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOM
KylnbTypbl. Permenue 3Toi 3amaunM Ha yrayOJ€HHOM YpOBHE HM3y4deHHUs MpeaMeTa Mpeanosaraet
peanu3aluio TaKuX Lenei, Kak:

e (opmupoBaHue MpeACTaBICHUI: O MaTepUaTbHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTIX H
[T03HABAEMOCTH SIBJICHUW INPUPOJBI, O MECTE XMMHHM B CHCTEME ECTECTBEHHBIX HAYK M €€
BeIylIeil poiu B 00eCneYeHNH YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA: B PEUICHUH MPOOIeM
9KOJIOTUYECKOM, HSHEPreTHYECKOW W THIIEBOM OE30MacHOCTH, B Pa3BUTUU MEIUIIUHBI,
CO3JJaHMH HOBBIX MaTEPUaJIOB, HOBBIX HCTOUYHUKOB YHEPIHH, B 00ECIIEUEHUU PALIMOHAIBHOTO
MIPUPO/IOIOIIL30BaHNUS, B (DOPMHUPOBAHMHM MUPOBO33PEHHUS M OOIIEH KyJIbTyphl YelOBeKa, a
TaKXKe IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MIPUPOJIHON Cpeie;

® OCBOCHHME CUCTEMBI 3HAHHUH, JIEKANIUX B OCHOBE XUMHYECKON COCTABIISIIOLIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHUpaA: (QYHIAMEHTAJIbHBIX MOHSTHUH, 3aKOHOB W TEOPUH XHUMHH,
COBPEMEHHBIX NPEJICTABICHUM O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX — ATOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTAX MPOTEKAHHS XUMUYECKUX pEeaKIUd, O XHWMHYECKOM paBHOBECHUH,
pacTBopax M JUCIEPCHBIX CHCTEeMax, 00 OOMMX HAy4YHBIX MPUHLHUINAX XUMHUYECKOTO
MIPOU3BO/ICTBA;

e (opmupoBaHue y 00y4arOIIUXCS OCO3HAHHOTO MOHMMaHHUs BOCTPEOOBAHHOCTU CHCTEMHBIX
XMUMHUYECKUX 3HAHUUN A OOBSCHEHUS KIIOYEBBIX WIEH W MpoOJIeM COBPEMEHHOW XUMHH,
Ui OOBSICHEHUS U TIPOTHO3UPOBAHUS SIBICHHM, IMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPaMOTHOTO pelIeHus] TpoOJieM, CBS3aHHBIX C XHMMHEW, MPOTHO3WPOBAHHWS, aHaIW3a u
OIICHKM C TO3UIMI  JKOJNOTHYECKOW  Oe30MmacHOCTH  TOCHEACTBHM  OBITOBOM U
MIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C XMMHUYECKHM HPOU3BOJICTBOM,
HCIOJIb30BaHUEM U TepepabOTKOM BEIIECTB;

e yrioy0OleHWe TPEACTaBICHWH O HAYYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX IS
MpUOOpETEHUsT YMEHH OpPUEHTHPOBATHCS B MHPE BEIIECTB U OOBSACHEHUS XUMUYECKUX
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SIBJICHUHM, MMEIOIIMX MECTO B IPHUPOJIE, B IPAKTUYECKOM ACATEIBHOCTH U IIOBCEIHEBHOU
KHU3HU.
B mutane peanuzanuu 1epBOOYEPENHBIX BOCHHUTATENBHBIX W PAa3BUBAIOMIUX (YHKIUH LEIOCTHOM
CHCTEMBI CpefHero oOmero o0pa3oBaHUs IMPH HM3YYEHUH MOpeaMmera «XUMHUs» Ha YriayonEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKKUE IIEJIM U 33/1a4H, KaK:

e BOCHHTaHHE YOEKIEHHOCTH B MO3HABAEMOCTH SIBIICHHWN IMPHPOJIBI, YBAXKEHUS K IPOLIECCY
TBOpYECTBA B OOJACTH TEOPETUYECKHX W MPHUKIAJHBIX HCCICIOBAHUNA B XHMHHU,
(opMupoBaHHEe MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYyKH;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHMSI 00I[€YETIOBEYECKUX [ICHHOCTEM;

® pa3BUTHE IO3HABATENIbHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH
oOyuarouuxcs, GOPMUPOBAHUE Yy HUX CO3HATEIBHOI'O OTHOIIEHHS K CaMO0Opa3oBaHUIO U
HENpPEphIBHOMY  OOpa30BaHUIO KAaK  yCIOBHIO  YCIEHNIHOM  MNpo¢eCCHOHAJBbHOM U
OOLIECTBEHHON JNI€ATENbHOCTH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U
MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

e (QopmupoBaHMe YMEHHH U HAaBBIKOB Pa3yMHOTO MPUPOJIOTIOIB30BAHUS, PpPa3BUTHE
9KOJIOTUYECKOU KYJIBTYphI, TPHOOPETEHNE OTBITa OOIIECTBEHHO-TIOJIE3HON IKOJIOTHIECKOM
NEeSITeIbHOCTH.

OO1iee 9KucI0 4acoB, MPEIYCMOTPEHHBIX JJIS M3YYEHHs] XUMUU Ha YIIyOJI€HHOM YPOBHE CPEIHEro
obuiero o6paszoBanus, cocrasnser 204 yaco: B 10 xmacce — 102 yaca (3 yaca B Hexmento), B 11
knacce — 102 gaca (3 gaca B HeeInio).

COJAEP KXAHUE OBYUEHUSI
10 KJIACC
OPIAHUYECKASI XUMMUA

Teopernyeckne 0CHOBbI OPraHNYeCKON XMMHUU.

[IpeameT u 3HaYeHWE OPraHUYECKON XUMHHM, MPEICTABICHUE O MHOTOOOpa3uH OPraHUYECKHX
COEIUHEHU.

DIEKTPOHHOE CTPOCHHE aToMa Yriepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUA. BaneHTHBIC
BO3MOJKHOCTH aTroMa yrjiepoja. XHMHYECKas CBSI3b B OPraHUYECKUX COCTUHEHUAX. |HIIbI
TUOpUIIM3AIIMM  aTOMHBIX OpOWTaliel yriiepoaa. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBS3H
(oOMEHHBI M JTIOHOPHO-aKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX OpOWTajeH, G- W T-CBSI3H.
OpunapHasi, nBoiHast M TpoiHas cBs3b. CrocoObl pa3pbiBa CBS3€H B MOJIEKyJaX OPraHUYECKUX
BemecTB. [loHsaTHEe 0 cBOOOAHOM pajuKaie, Hykieohuie u AeKTpoduie.

Teopus cTtpoeHus oprannyeckux coeannennit A.M. byrnepoBa u coBpeMeHHbIE MTPEICTaBICHUS
O CTPYKType MOJIEKYyJd. 3HA4eHHE TEOPUU CTPOEHHUS OPraHMYECKUX COeAMHEHUU. MomekyaspHble U
CTpykTypHBIe (hopmynbl. CTpyKTypHBIE (OPMYIBI pa3MUYHBIX BUIOB: pa3BEPHYTas, COKpall€HHas,
ckenetHas. M3omepus. Buabl uzomepun: cTpyKTypHasi, IpOCTPAHCTBEHHAs. DIIEKTPOHHBIE YPPEKTH B
MOJIEKYJIaX OPTraHHUYECKUX COSAMHEHHUM (MHAYKTUBHBIN U ME30MEPHBIi 2PPeKTsl).

[IpencraBnenne o kiaccUpHUKAMU OpraHUYecKux BemiecTB. [loHsATHE O (YHKIIMOHATHHOM
rpynne. ['omonorus. ['omomoruueckue psanel. CucreMaTHdeckass HOMEHKJIATypa OPTaHMYECKUX
coenunenuit (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIIEIBHBIX MPEACTABUTEICH.

OcobenHOCTH M KIacCH(PHKAINS OpraHUYeCKUX peakiuil. OKUCITUTENbHO-BOCCTAHOBUTEIILHBIC
pEaKIuu B OPraHMueCcKON XUMUH.



OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHHMS! BEIIECTB M MX IPEBpAIECHUN: O3HAKOMIIEHUE C
o0Opa3llaMyl OpraHMYeCKHUX BEIIECTB M MaTepHalaMd Ha HMX OCHOBE, OIBITHI IO MPEBPALICHUIO
OpraHMYeCcKUX BEIIECTB NpU HarpeBaHWM (IUIaBJieHHE, OOYrIMBAaHHE U TOPEHHE), KOHCTPYHPOBAHHE
MoJeJel MOJIEKY OpPraHUYECKUX BEILECTB.

YrieBoaopoanl.

Ankanbl. ['oMojormyeckuil psjx anakaHoB, oOmas Qopmyna, HOMEHKJIATypa U H30MEpPHS.
DJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOIEKYNl alKaHoB, SP°-rHOpUAM3AIMsA ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. DU3nMdecKkue CBOMCTBA aIKaHOB.

XUMHYECKHE CBOICTBA alKaHOB: pEaKUUU 3aMEUICHUs, H30MepU3aliy, JIeTUIpUpOBaHUS,
LUKIU3alKY, TUPOJIN3a, KPeKuHra, ropenus. llpeacraBienue o MexaHu3Me peakuuil paguKalbHOTO
3aMeleHusl.

Haxoxnaenue B mpupoe. CriocoObl NOTydeHUs] U IPUMEHEHHUE aTKaHOB.

Huxnoankansl. OOmas ¢opmyna, HOMEHKIaTypa U u3zomepus. OCOOCHHOCTH CTPOCHHS U
XMUMHMUYECKHUX CBOMCTB MaJIbIX (LIMKJIONPOTMAaH, [IUKIO0YTaH) U OOBIYHBIX (IIMKJIOTIEHTAaH, IUKJIOTEKCaH )
IUKI0aTKaHOB. CIOCOOBI MOTYYSHUS U IPUMEHEHUE ITUKIIOATKAHOB.

Ankenpl. ['oMolorH4YecKuid psifi aJKeHOB, oOmas (Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT aIKeHOB, SP>-TMOpHM3aIHs aTOMHBIX OpOuTaneil yriaeposa, -
u m-cBsa3u. CTpyKTypHas M reoMerpuueckas (Luc-TpaHc-) udoMmepusi. @uzndeckre CBONCTBA aIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMHA MPUCOEIUHEHHUS], 3aMEIICHUS B O-TIOJIOKEHUE MPHU JBOMHOW CBS3H,
noaumepusannu 1 okucienus. Ilpasuno MapkoBHukoBa. KauecTBeHHbIE peakMy Ha IBOWHYIO CBSI3b.
CriocoOblI MostydeHus: 1 TPUMEHEHNE aIKEHOB.

Anxanuensl. Kiaccudukanus ankaaueHoB (CONPsDKEHHBIC, U30JUPOBAHHBIC, KYMYIUPOBAHHbLE).
OC0OEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOWMCTB COMNPSDKEHHBIX TUEHOB, 1,2- u 1,4-
npucoenuHenue. llomumepusanust conpsk€HHBIX AueHOB. CrnocoObl MOJMy4eHHs] W MPUMEHEHHE
AJKaJUEHOB.

Anxusbl. ['OMOJIOTHYECKUU psii adKWHOB, oOmias Gopmysna, HOMEHKJIATypa W H30MEpHs.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYNl aJlKHWHOB, SP-TUOpUIM3alusi aTOMHBIX
opOutaneit yriaepoma. @PusnueckMe CBOWCTBA AJKMHOB. XHWMHYECKHE CBOWCTBA: peaKIMH
MPUCOCAVHEHUS, IUMEPU3ALMU W TpPUMEpU3alMH, OKHCIEHUs. KHCIOTHBIE CBOICTBAa aJIKUHOB,
MMEIOIUX KOHIEBYIO TpOWHYIO cBsi3b. KauecTBeHHBbIE peaklUd Ha TPOWHYIO CBsA3b. CrHocoOsbl
MOJIY4YEHHUS U IPUMEHEHUE aJTKUHOB.

ApoMarudeckue yrieBoAopojsl (apensl). 'omonormyeckuil psng apeHoB, obmas (opmyna,
HOMEHKJIaTypa M HM30MepHus. DIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30Ia.
Ou3nyecKkue CBONCTBA apeHOB. XUMHYECKHE CBONCTBAa O€H30Ja W €ro TOMOJIOTOB: pEaKIHU
3aMeleHuss B OCH30JbHOM KOJBIE M YIJICBOJOPOAHOM pajauKaje, peakiuu PUCOESAUHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3ousa. [IpencraBienune 00 OpPHEHTHUPYIOUIEM ICHCTBHHM 3aMECTHTENCH B
OEH30JIbHOM KOJIbIIE Ha IIPUMEpE AIKHIIbHBIX PaUKaIOB, KAPOOKCHIbHON, THAPOKCHIIBHOM, aMHUHO- U
HUTPOTPYIIIBI, aTOMOB TrajioreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ctupoia. [lonmmepusanus
crupoda. CriocoObl MoJTyuyeHHs U TPUMEHEHNE apOMaTHYECKUX YIIIEBOJAOPOIOB.

[Tpupoustii ra3. IlomyrHele HedTaHbIe ra3bl. HedTh u €€ mpoucxoxaenue. KameHHsli yroias u
OPOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTKu He(TH: MeperoHka, KPeKHHI (TepMUYECKUH,
KaTaJuTHYeCKuil), pudopMuHr, nuponus. I[IpomykTel mnepepaboTKkM HePTH, HX MPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXAY Pa3INYHBIMU KJIACCAMH YIJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOECHUE TaJIOTEHIIPOM3BOJHBIX YIJIEBOAOPOJIOB. Peakiuy 3amelienns rajoreHa
Ha TUAPOKCOTPYIILY, HUTPOTPYIILy, IHAHOTPYIIy, aMUHOrpynmy. JleficTBie Ha rajJloreHIpon3BOIHbIE
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BOJIHOTO M CIIMPTOBOIO pacTBOpa WIENI0Yn. B3anMoielicTBUE TUrajJoreHalIKaHOB C MArHUEM U LIUHKOM.
[lonsTHE O  METAUIOOPraHUYECKUX  COEOUHEHMsX.  VIcnosib30BaHHME — TaJIOTEHIIPOU3BOIHBIX
yIJ€BOIOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BELLIECTB.

DKCIepUMEHTAIbHBIE METObI M3YYCHHS BEIECTB M UX MPEBPAIICHUIN: W3ydeHHE (PU3MUECKUX
CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTDH), KAUYECTBEHHBIX PEAKIHUIl YIiIeBOAOPOJOB pa3IUYHbIX
KjJaccoB (oOecrBeurBaHne OpOMHOM WJIM HMOJHOM BOJBI, pacTBOpa IIepMaHraHaTta Kauus,
B3aMMOJICHCTBUE alleTWICHA C aMMHadHBIM pacTBOpoM oOkcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe yriiepoJia U BOJA0POIa B OPraHNYECKUX BEIIECTBAX, OIYyYCHNE ITUIICHA U H3yYECHHUE €T
CBOWCTB, O3HAaKOMJIEHHE ¢ KoJuteKuusMu «HedTb» u «Yromby, ¢ oOpa3namu miactMace, KayaykoB U
PE3MHBI, MOAEIUPOBAHUE MOJIEKYJI YIIIEBOJOPO/IOB U IaJOr€HIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xanye oprannueckie coeJuHeHUsI.

[IpenenbHble oHOaTOMHBIE cIUPTHl. CTpoeHUE MOJIEKYN (Ha MpUMEpe METaHoja M 3TaHOJIa).
lNomonoruueckuii psig, obmas Gopmyna, u3oMepusi, HOMEHKIATypa U Kiaccudukanus. Ouzndeckue
CBOMCTBa NpEJENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpO/HBIE CBSI3M MEXKIY MOJEKYJIaMH CIHUPTOB.
XUMHYECKHE CBOMCTBA: peaklUUU 3aMEUIeHUs, Jerujparalyy, OKHUCIECHHS, B3aUMOJECHUCTBHE C
OpraHMYeCKMMHU U HEOPraHWYECKUMU KucioTamu. KadecTBeHHas peakius Ha OJHOATOMHBIE CIIMPTHI.
JleiicTBue 3TaHONa M MeTaHOJa Ha opraHu3M uyenoBeka. CrocoObl MOMydeHUs M IPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[IpocTteie >¢upb, HOMeHKIaTypa U wu3oMmepus. OcoOeHHOCTH (PHU3UUYECKUX W XUMHUUYECKHUX
CBOWCTB.

MHoroaToMHbI€ CIUPTHI — 3TUJICHIIINKOJIb U IHLepruH. Pu3nyeckue U XMMHYECKUEe CBOMCTBa:
peaKiuu 3aMelleHus, B3aUMOJCHCTBHE C OPraHWYeCKUMU W HEOPraHMYEeCKUMH KHCIOTaMH,
KauecTBEHHas peakiusi Ha MHOroaroMHble cnupThl. [IpencraBieHne o MexaHU3ME peakuuil
HyKJ1eo(uiIbHOrO 3amelenus. JlelictBue Ha opranu3M denoBeka. CrocoObl MOSydyeHUs! U MPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTtpoeHHE MOJIEKYJbI, B3aUMHOE BIUSHHE TUIAPOKCOTPYINIBI U OEH30JBLHOTO sIpa.
Ouznyeckue cBoiicTBa eHosa. OCOOEHHOCTH XUMHUECKUX CBOMCTB (heHosa. KauecTBeHHBIE peakiuu
Ha  ¢eHon. TokcuuHocTh  ¢denoma. CrocoObl  TOJNlydueHHs W IpuUMeHeHue  (eHoda.
®enondpopmanbaeruaHas cMoJia.

KapOoHusbHble COeTUHEHHS] — aJIbJIETUbl U KETOHBI. DIIEKTPOHHOE CTPOCHUE KapOOHHIBHOM
rpynnbsl. ['omojoruueckue psabl albJeTHIOB M KETOHOB, oOmias Qopmyna, wuszomepus u
HOMeHKIaTypa. Ou3nyeckre CBOMCTBA allbJIETUIOB U KETOHOB. XMMHUYECKHE CBOMCTBA albICTUIOB U
KETOHOB: peakluu npucoeauHenns. OKUCICHHE albIeTUA0B, KAYECTBEHHbIC PEAKIIMHU Ha aJIbJICTHIbI.
CriocoOsl MosTyueHus: ¥ IPUMEHEHHUE aJIbJIeTUIOB U KETOHOB.

OAHOOCHOBHBIE TpelebHbIE KapOOHOBBIE KHUCIOTHL. (COOEHHOCTH CTPOCHUS MOJEKYI
KapOOHOBBIX KHCIOT. HM3omepuss u HomeHKinarypa. Dusznueckue CBONHCTBA OJHOOCHOBHBIX
MpeiebHBIX KapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXKAY MOJEKyJIaMH KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOICTBAa: KHUCIOTHBIE CBOWMCTBA, peaKIMs ATepUUKALNUU, PEAKIUU C Yy4aCTHEM
YTJIEBOJAOPOAHOrO pajukana. OCOOEHHOCTH CBOMCTB MypaBbHMHOM KHUCIOTHI. [IoHATHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT — CIIOKHBIX 3¢upax. MHorooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HEMpEeAeNbHbBIX U apoMaTU4YeCKNX  KapOOHOBBIX  KHUCIOT, TUKapOOHOBBIX  KHUCIIOT,
TUAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIUX KapOOHOBBIX KHCIOT: CTEAPHHOBAS,
MaTbMUTHHOBASA, OJICMHOBAS, IUHONEB8As, TUHONeH08as KACTOThL. CrocoObl MOMy4YeHUs U IPUMEHEHHE
KapOOHOBBIX KHCIIOT.

Cnoxnbsle 3¢upsl. ['omonorndyeckuid psan, oOmas ¢opmyna, H30MEpHs U HOMEHKIATYpa.
Du3nyecKne U XMMUYECKHUE CBOMCTBA: THPOJIN3 B KUCIION U LIEIOYHOM Cpefe.



Kuper. Crpoenue, Qu3MUECKHe M XUMHUYECKHE CBOWCTBA J>KUPOB: THAPOIHM3 B KUCIOH H
menoyHoi cpene. OcoOEHHOCTH CBOWCTB JKUPOB, COJEPIKAIIUX OCTATKUA HEMPENSIbHBIX >KHPHBIX
KUCHOT. JKupsl B IpUpoOIE.

MBpbL14 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, HX MOIOIIIEE JICHCTBHUE.

O6mmas xapakrepuctuka yriepoaoB. Kiiaccudukanus yriieBo1oB (MOHO-, IU- U TIOJIMCAXAPU/IBI).
MoHocaxapuasl: TIIIOK03a, (PyKTO3a, Tajnakrosa, pudosa, ae3okcuprbdo3a. Pusndeckue CBONCTBA U
HaxoxJeHue B mpupoje. PoTocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKUUHU C YYaCTUEM
CIUPTOBBIX M abACTUAHON TPYII, CIIUPTOBOE M MOJIOYHOKHUCIIOE OpokeHue. [I[puMeHeHHEe TIIOKO3HI,
e€ 3HAaueHHE B JKU3HEIEATEIBHOCTH opraHusma. Jlucaxapuapl: caxapo3a, MajlbTo3a U JIAKTO3a.
BoccranasnuBaromye u HeBOocCTaHaBJIMBaroIIMe Aucaxapusl. ['uaponus aucaxapunos. Haxoxnenue
B mpupoae u mnpumeHeHue. [lonmcaxapuapl: Kpaxman, TJIMKOTeH U uemnosno3a. Crpoenue
MaKpOMOJIEKYJ Kpaxmaila, IIIMKOTeHa U LEeJUT003bl. du3nyeckue cBOWCTBA Kpaxmalla U LEJUII0IO03bI.
XHUMHUYECKUE CBOMCTBA Kpaxmasa: THIpOIn3, KaYeCTBEHHAs PEaklMs ¢ HOJI0M. XUMHUYECKHUE CBOMCTBA
LEJUTIONIO3bl: TUJIPOJIN3, MOJydeHHe APHUPOB 1eitoa03bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCHEpPUMEHTAIBHBIE METOJIbI HW3YYCHHS BEIIECTB W WX TPEBPAIICHHI: PAcTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJIC, B3aMMOJICHCTBHE ATAHOJIAa C HATPUEM, OKHUCIECHHE STUIIOBOTO CIIHUPTA B
aNbJIeru]l Ha pacKaJ€HHON MEeIHON IMPOBOJIOKE, OKUCIEHHE STHJIOBOTO CHUpPTa JUXPOMATOM Kajus
(BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEPUATIOB), KA4YeCTBEHHBIE PEAaKIMM Ha aJbJCTUABl (C
ruapokcuioM auammuHcepedpa(l) u rugpoxcuaom menu(ll)), peakuus riauviepuHa ¢ THIPOKCHIOM
meau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBUE PacTBOpa IJIFOKO3bI €
ruapokcuaoM Menu(ll), B3anMoeiicTBre Kpaxmana ¢ HOJ0M, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110
teMaM «CrupThl U peHonby, «KapooHoBbIe KUCTOTHI. CIOXKHBIE AIPUPHI».

A3oTcoep:xaliue OpraHuyeckue coeJHHEeHusl.

AMUHBI — OpraHudeckre Mpou3BoJHbIe aMmMuaka. Kinaccudukanus aMuHOB: anudaTuyeckue u
apoMaTH4ecKue, NEepBUYHbIE, BTOpUYHbIE M TpeTuuHble. CTpoeHHe MoOJeKyd, obmas ¢dopmyia,
M30MepHsi, HOMEHKIAaTypa U (u3nuecKkue CBOMCTBA. XUMHUYECKOE CBOMCTBA alu(paTHUECKUX aMHHOB:
OCHOBHbBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KHCIIOTOM.
Conu ankuiaaMMOHHUS.

AHUIIMH — TNpeACTaBUTENb aMUHOB apoMarnyeckoro psga. CTpoeHue aHuiuHa. Bzanmnoe
BIUSIHUE TPYII aTOMOB B MoJieKyle aHWwiInHA. (OCOOEHHOCTH XMUMHUYECKHX CBOICTB aHUJIMHA.
KauectBennsie peakuuu Ha aHuiauH. CrocoObl MOMy4YeHHUs] U IPUMEHEHUEe anu(aTUYecKuX aMHHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH30IA.

AmuHokucnotel. HomeHknatypa u u3zoMepus. OTAenbHbIE NIPEICTABUTENIN O-aMUHOKHUCIIOT:
[JIMIUH, ajJlaHuH. PU3NYecKue CBOMCTBA aMUHOKUCIOT. XUMHUYECKHE CBOMCTBA AMHHOKHCIOT Kak
aM(pOTEepHBIX OPraHMYECKUX COCIWHEHUH, peakuus MOJUKOHASHCAI[MH, OO0pa30BaHUE MENTUIHON
cBs3U. buonorunyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUAOB.

benku kak mpupoaneie monumepsl. llepBuuHas, BTOpUYHAS M TPETHYHAs CTPYKTypa OEJKOB.
XUMUYECKUE CBOMCTBA OENKOB: THAPOIIN3, ACHATYpaIusl, KaYeCTBEHHbIE peaKlluy Ha OeKu.

DKCIepUMEHTAIbHBIE METOIbl U3YUYEHHsI BEIIECTB M UX MPEBPAILEHUI: pacTBOpeHHe OEIKOB B
BOJe, JieHaTypauusi O€IKOB TpU HArpeBaHUM, I[BETHBbIE peakuuu Ha OelKu, peuieHue
SKCIIEPUMEHTANIBHBIX  337ad M0 TeMaM «A30TcCoJepKalllie OPraHuyecKHe COCOUHEHUs» |
«Pacnio3HaBaHue OpraHU4YeCKUX COCTUHEHUI.

BricokomosieKyJIsIpHbIE COCANHEHUS .



OcCHOBHbIE TIOHATHA XUMHHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMEp, IHOJIUMEp,
CTPYKTYpHO€ 3BEHO, CTEIEHb IOJUMEPU3ALMH, CPEAHSSI MOJIeKyJsspHas Macca. OCHOBHBIE METObI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — TIOJIMMEPU3aLMsl U IOJUKOHACHC AL

[Tonumepnsie matepuansl. [lmacTmaccsl (IOJMATHIIEH, MOJIMIPONMIIEH, IOJMBUHUIXIOPU,
MOJIUCTUPOJ, TOJIMMETUIMETAKPUIIAT, NOJMKapOOHAThl, MNOJIMAITUIEHTepedTanar). YTUau3zauus u
nepepadoTKa IUIACTHKA.

OnactoMepsl:  HATypalbHBIM  KaydyyK,  CHHTETHYECKHME  Kaydyku  (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBII) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHble (XJIONOK, LIEPCTh, IIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHT€TUYECKHE (KAlpOH U JIABCaH).

[Tonumeps! crenuanbHOrO Ha3HauyeHUs (TEQIIOH, KeBiap, AJIEKTPONPOBOJSALINE MOIUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOJAbl M3y4YEHHUS BEIIECTB M HMX NPEBpALICHHI: O3HAKOMJIEHHE C
oOpa3laMu  MPUPOJHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IIJJaCTMacC, KaydyKoB, peIleHUe
AKCIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacro3HaBaHue m1acTMacc ¥ BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxnaenve MonekymnsipHON (OpMylbl OpPraHMYECKOTO COEIUHEHHUS IO MAacCOBBIM JIOJISAM
JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJIEHUE MOJEKYISIpHONH (OpMySbl OPraHUYECKOro
coeMHEHUST 10 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJWYECTBY BemecTBa (Macce, 00bEMY)
MPOJIYKTOB pEaKUUU W/MIM HMCXOJHBIX BEIIECTB, YCTAHOBJEHHE CTPYKTYpHOU  (QopMyIbl
OpraHMYecKOTO BeIIlecTBa Ha OCHOBE €ro XWMUYECKHX CBOMCTB MM CHOCOOOB MOJIy4eHUSs,
oTpe/iesieHUE I0JIU BBIXOJA MPOJIyKTa PEAKIIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanust MeXNpeaIMETHBIX CBA3€H MPU M3Y4EHUU opraHudyeckod xumuu B 10 kiacce
OCYILIECTBJISIETCS] Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUHN, TaK U MOHSATHH,
MPUHSATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SBJIEHUE, HAYyYHBIH (DAKT, TUMOTE3a, TEOPHs, 3aKOH,
aHaJlu3, CUHTE3, KiIaccudukaiys, HaboieHue, U3MEpEeHne, IKCIEPUMEHT, MOJIelb, MOJIETUPOBaHUE.

Oduznka: marepusi, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOJIEKyJa, PHEPreTUUECKUNH YPOBEHb,
BEIIECTBO, TeJO, O00BEM, arperaTHO€ COCTOSHHE BEIIeCTBa, (PU3UUYECKHE BEIMYUHBI, EIUHUIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHs, Macca.

buonorus: knerka, opraHusM, 3KocucTema, Ouocdepa, MeTaboiaM3M, HACIEIACTBEHHOCTD,
aBTOTPOQHBINA U reTepoTpodHBINA THII MUTAHUS, OpokeHre, POTOCHHTE3, JbIXaHHE, OCTIKU, YIIIeBOIbI,
KUPBI, HYKJICMHOBBIE KUCJIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHple UCKOTaEMBbI€, TOTLIHBO.

Texnosorusi: muiieBble MPOAYKTHI, OCHOBBI PAIMOHAJIHLHOTO NHUTAHHS, MOIOIIUE CPECTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 XMMKH HA
YIJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI
B coOTBETCTBMM C CHUCTEMHO-ACATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMS IMpeamera «XHMHsS» Ha YPOBHE CpPEIHEro oO0IIero oO0pa3oBaHMs BBIIEICHBI
CIIEAYIOIINE COCTABJISAIONINE: OCO3HAHHWE OOYUYAIOIIMMHUCA POCCUICKON Tpa)IaHCKOW MIEHTHYHOCTH;
TFOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHI0; HAIWYUE MOTHBALMM K
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00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOUIMXCSI PYKOBOJCTBOBATHCA NMPUHATHIMU B OOIIECTBE
IpaBWJIaMM M HOpPMamMH IIOBEJEHUS; HAJIM4YUME€ IIPAaBOCO3HAHUS, HKOJIOIMUECKON KYJBTYpHI;
CIOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAXKA0T CPOPMUPOBAHHOCTH OTIBITA
[I0O3HABATEIbHOW M MPAKTUYECKOM JEATEJIbHOCTH OOydYalollMXCsi B IPOLECCe pealn3aluu
00pa30BaTEIILHON JICATSIIEHOCTH.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS MpeAMETa «XUMUS» OTPaXaroT CPOPMUPOBAHHOCTD OIIbITA
[I0O3HABATEIbHOW M IPAKTUYECKOM JEATEIbHOCTH OOYdYalollMXCsi B IPOLECCe pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HaHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX NpaB MU OOS3aHHOCTEH, yBaKE€HUS K
3aKOHY U MPaBONOPSAKY;

MPEACTABICHUS O COIHAIBHBIX HOPMAax M TMPaBWIAX MEKIUYHOCTHBIX OTHOIIEHUW B
KOJUIEKTHBE;

TFOTOBHOCTH K COBMECTHOW TBOPYECKOW MAESITEIbHOCTH HPHU CO3JaHUMU YYEOHBIX IPOEKTOB,
perieHnr yu4eOHBIX U TT03HABATENIbHBIX 3a/1a4, BHITTOJJHEHUH XUMHUUYECKHX YKCIIEPUMEHTOB;

CrOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI APYTUX TPHU
aHaJIM3€e pa3JINYHbIX BUJOB YUeOHOU NIESTEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJIe[IMI0 OT€YECTBEHHON XUMUU;

yBa)KEHHsI K IPOIECCY TBOPYECTBA B OOJACTH TEOPUH U NMPAKTUYECKOTO MPUIIOKEHUS XUMUHU,
OCO3HAHHS TOTO, YTO JIAaHHBIE HAYKH €CTh PEe3yNbTaT JUIMTEIbHBIX HAOIIOACHUM, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHHUH U MOCJIEAYIOIIEM aHalIu3e UH(pOpMaluu o
MepeIOBBIX JOCTHXKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHUS;

CIOCOOHOCTH OLIGHMBATh CUTYalluW, CBSA3aHHBIE C XUMHYECKUMH SIBICHUSIMU, U MPUHUMATh
OCO3HAHHBIE PEIIeHUs, OPUECHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

FOTOBHOCTH OILIGHMBAaTh CBOE TOBEACHHWE U IMIOCTYINKM CBOUX TOBApHUIIEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € YIETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

4) popmMupoBaHus KyJbTypPbl 310POBbS:

MOHUMAaHMS LEHHOCTeW 3I0pOoBOro W Oe3omacHoro oOpasza KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOirofieHns mpaBmil 6€30MacHOro oOpalleHus ¢ BeIeCTBaMU B OBITY, TIOBCEIHEBHOM KU3HU, B
TPYIOBOM NESATENBHOCTH;

MMOHUMAaHHUS IEHHOCTH IMPaBWJI WHIUBUAYAJIBHOTO U KOJJIEKTUBHOTO 0€30MacHOrO MOBEACHUS B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TIOCNEACTBHI U HEMpPUATUS BPEIHBIX TMPUBHIYEK (YIMOTPEONCHUS aATKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIENOBATENLCKONW  JIEATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH U IPYTrUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AKTHUBHOE€ YYacTHUE€ B PpEUICHUH MPAKTUUYECKUX 3a7ad  COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);
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MHTEpeca K MPAKTHUECKOMY M3y4YeHHIO MpodeccHii pa3iuyHOro pojaa, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHMSI IPEAMETHBIX 3HaHUM 110 XUMHUH;

YBa)XEHHUS K TPYY, JIIOAAM TPYyJa U pe3yibTaTaM TPYAO0BOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYAJIBLHOW TPAaeKTOPUH 0Opa3oBaHus, Oymymien
npodeccud W peannu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCcOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEN 00IIecTBa;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€JIECO00Pa3HOT0 OTHOILIEHUS K MPUPOJIE KAK UCTOUHUKY CYIIECTBOBAHMSI )KU3HU
Ha 3emie;

MOHMMAaHUS TJIO0ATBPHOTO XapakTepa OHKOJOTHYECKUX IMPOOJIeM, BIHMSHUAS HSKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHHSA HEOOXOJMMOCTH HCIOJBb30BaHUS JIOCTMKEHUN XMMHMM JJIsi PEIIeHHs BOIPOCOB
paIMOHAIBLHOTO MIPUPOAOTIOIB30BaAHUS;

AKTUBHOTO HENPUATHS ACUCTBUHI, IPUHOCAIINX BPEI OKPYKAOIIEH IPUPOJHON Cpele, YMEHHS
MIPOTrHO3UPOBATh HEOJArOMPUITHBIE 3KOJOTUYECKHE MOCIEACTBUS NMPEANPUHUMAEMBbIX NEHCTBUN U
MpeoTBpaIlaTh UX;

HaJIM4YUs PA3BUTOTO HKOJIOTUYECKOTO  MBILIUIEHUS, OSKOJOTMYECKON KYyJIbTYphl, OIIBITA
JEeSITENIbHOCTH SKOJIOTHYECKOW HaIlPaBICHHOCTH, YMEHHUS PyKOBOJICTBOBATHCS UMU B II03HABATEIHHOM,
KOMMYHHMKaTUBHOM M COLIMANbHOW TNpPaKTUKE, CIOCOOHOCTM M YMEHHS AaKTHUBHO HPOTUBOCTOSTH
UJe0JI0ruu XeMopoouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOM
IIPAKTUKU;

NIOHMMaHMUs cHeuu(pUKH XMMHHM KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
palMOHAIBHOIO HAYYHOTO MBIIIJICHHS, CO3/1aHUH 1IEJIOCTHOTO MPEICTaBIeHUs 00 OKPYKaIoIleM MHUpe
KaK O €JUHCTBE MPHUPOABI M YEJIOBEKAa, B IMO3HAHWM NPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUU
po6JIeM COXpaHEHUs IPUPOIHOTO PABHOBECHS,

yOex1€HHOCTH B 0CO0OM 3HAYMMOCTM XMMMHU JUIi COBPEMEHHOM LMBWIM3aLMM: B €€
I'YMaHUCTUYECKON HAINPaBICHHOCTH W Ba)XXHOW pPOJM B CO3/JaHUM HOBOM 0a3bl MaTepHaIbHOMN
KyJIbTYpbl, B PEIIEHUM IJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHs YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOi, MUILEBOM M 3KOJOrMYecKoid 0e30IacHOCTH, B Pa3BUTHHM MEAMLIMHBI, 00eCIeUeHUU
YCIOBHH YCHEIIHOTO TPYZa U 3KOJIOTMYECKH KOM(MOPTHOH KU3HU KaXKJI0I0 4jieHa O0I1eCTBa;

€CTECTBECHHO-HAYYHONM  IDaMOTHOCTH:  IIOHMMaHHUS  CYIIHOCTM  METOJOB  IIO3HAHHI,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHUS VIS
aHauu3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEr0o MUpA U MPOUCXOAAUIMX B HEM M3MEHEHUH, YMEHUS
nenaTb 000OCHOBaHHBIE 3aKIIOUEHHMs HA OCHOBE HAayyHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LIEJIbIO
IIOJIy4E€HUS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCIOJb30BaTh XMMHUYECKUE 3HAHMS A pelleHus mpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPEca K MO3HAHUIO, UCCIIEN0BATEIbCKON EATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEphIBHOMY 00pa30BaHHIO U caMO0OOPa30BaHNUIO, K aKTUBHOMY
MOJTy4EHHUIO HOBBIX 3HaHUI 110 XMMHHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTAMU;

HHTEpeca K 0COOCHHOCTSM TpyZa B pa3InYHbIX cepax NpodhecCuOHATbHON e TeNbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI
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MertanpeaqMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAaMMBI 110 XMMUU Ha YPOBHE CPEIHEr0o OOIIero
00pa3oBaHUs BKIIOYAOT:

3HaYMMble I (OPMHUPOBAHHMS MHPOBO33PEHUS OOYYAIOMIMXCS — MEXAUCIHUILUTUHAPHBIC
(MexTpeMeTHbIE) OOLEHAYYHbIE MOHATHS, OTPAKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
CHCHI/I(bI/IKy MCTOAOB IIO3HAHHA, HCIOJB3YCMBIX B CCTCCTBCHHBIX HayKax (MaTepI/ISI, BCIICCTBO,
SHEprus, SBJICHUE, MPOIIECC, CUCTeMa, HaydHBIH (aKT, IPHUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIICAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYyrHe);

yYHUBEpCcajbHble y4deOHblEe NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATUBHbBIC, PETYJATUBHBIE),
obecnieunBaromue (HOPMUPOBAHUE (PYHKIMOHAIHHOH TI'PAMOTHOCTH M COLMATBHONW KOMITCTECHIIUH
oOyJaronuxcs;

CIIOCOOHOCTh 00y4aroIuxcs UCII0JIb30BaTh OCBOCHHBIE MEKTUCIUTITHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIE yUeOHbIe NEHCTBUS B MO3HABATEILHOW U COLMAIBHON
MIPaKTUKE.

MeranpeaMeTHbIe  pe3ylbTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMH  Y4€OHBIMU
IMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA I[Cf/iCTBI/IfIMI/I.

Ilo3HaBaTeabHbIE YHUBEPCAJBHbLIC y‘-leﬁHl)Ie JecTBUSA

1) 6a3oBble JJorMYeCcKHE AeHCTBUS:

CaMOCTOSITEIBHO  (POPMYTHUpOBaTh W  aKTyaJU3WpOBaTh MpoOJieMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPENIETIATh IeNIN IEATEIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX JTOCTUKEHHUS, COOTHOCHTD
PE3YIBTATHI ACATCIIBHOCTH C IIOCTABJICHHBIMH LCJISIMU

WCIIONb30BaTh TMPU OCBOCHWHM 3HAHWWA TPUEMBI JIOTHUYECKOTO MBIIUICHHUS: BBIACIATH
XapaKTepHbIC MPU3HAKY MTOHSATUN U YCTaHABIIUBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE
TIOHSATHUS JIJIs1 OOBSICHEHUSI OTIACIBHBIX ()AaKTOB U SIBICHHIA;

BBIOMPATh OCHOBAHMS Ml KPUTEPUHU TS KJIaCCU(UKAITUN BEIIECTB U XUMHUYCCKUX PEAKIIHiA;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY NU3YIaeMbIMU SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXICHHS (MHIYKTHBHBIC, JCIYKTUBHBIC, TIO AHAJIIOTHH), BBISBIIATH
3aKOHOMEPHOCTH U MPOTHBOPEUHS B paccCMaTPUBAEMBIX SBICHUAX, (OPMYIHPOBATH BHIBOABI H
3aKITFOYCHUS;

MIPUMEHSATH B TIPOLIECCE MMO3HAHUSI UCTIOJB3YEMbIC B XUMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH,
peoOpa3oBhIBATh MOJICIBHBIC MPEICTABICHUS — XUMHYCCKHI 3HAK (CMMBOJI) JIEeMEHTa, XUMHUYECKast
dbopmyna, ypaBHEHHWE XUMHUUYECKOM PEAKIUM — TPH PEIICHHH Y4eOHBIX IM03HABATEIBHBIX |
MPaKTUYECKUX 3aj7ad, TMPUMEHATh Ha3BaHHbIE MOJCIbHBIC TMPEJACTABICHUS JJIS  BBISBJICHUS
XapaKTEepPHBIX MPU3HAKOB U3Y4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHA.

2) 6a30BbIe HCCIeI0BATEIbCKHE TeHCTBHS:

BIIIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKIX PEAKIIHIA;

dbopMmynupoBaTh LeAM W 3a7auyd  HMCCIEIOBAaHUSA, HCIOJIB30BaTh IOCTaBJICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI IS
(hopMHpOBaHMS TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BJIAJIETh HABBIKAMHM  CaMOCTOATEIBHOTO IUIAHMPOBAHUS U MPOBEACHUS  YUYEHUUYECKUX
SKCIIEPUMEHTOB, COBEpIICHCTBOBATh yMEHHUs HAONMIOJaTh 3a XOJOM IPOIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yiabTar, GopMynupoBaTb OOOOIIEHUS U  BBIBOJABl OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yAbTAaTOB HCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTUET O MPOJAETAHHON
pabore;

MpHOOpPETaTh OMBIT YYCHHUECKONW HCCIEN0BATENBCKON U MPOCKTHON JESITENLHOCTH, MPOSIBIATH
CIOCOOHOCTh M TOTOBHOCTHh K CAaMOCTOSITETLHOMY IMOWCKY METOJIOB PEIICHUs MPAKTHYECKUX 3a/ad,
MIPUMEHEHUIO PA3TMYHBIX METOJIOB MO3HAHUSI.
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3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MHPOpMaUuU (HAydHO-TIOMYNApHAs JIMTepaTypa
XMUMUYECKOTO  COJIep)KaHHUs, CIpaBOYHbIE moOcoOusi, pecypcel VHTepHeTra), aHaIM3UPOBATH
MHGOPMAILIMIO PA3IUYHBIX BUIOB U ()OPM IMPEJCTABICHHS, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh
U HEIPOTHUBOPEUHUBOCTH;

dbopMynmHpoBaTh 3ampoChl W TPHUMEHSATh pa3WYHbIE METOAbl NpPU TIOMCKE M 0TOOpe
nHbOpManny, He0OOXOAMMOH IS BBITIOJHEHHS Y4eOHBIX 3a71a4 ONPEeIEHHOTO THIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HMH(GOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBIOMpATh ONTHUMAJIbHYIO (OpMy TpeacTaBieHuss HHGOPMAIMH (CXEMBI,
rpaduKy, TuarpamMMebl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCI0JIb30BAaTh HAy4YHBIN fA3BIK B KQUECTBE CPEJCTBA MPH paboTe ¢ XUMUYECKOW MH(OpMaLUen:
MPUMEHATh MEXKIIpeAMEeTHbIe ((u3uyecKue U MaTeMaTU4YeCKUe) 3HAKU U CHUMBOJIBI, (OpMYIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BAaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJITHOCTH.

KoMMmyHukaTuBHBIEe yHUBepcaIbHbIe yYeOHbIe 1eliCTBUSA:
3aJ1aBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOl TEMBI B X0/1€ JMAJIOTa U/WIIHM JUCKYCCUU, BBICKA3bIBaTh
uaeu, GopMyIupoBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIMOJHEHUS MTPEII0KEHHON 3a1auu;
BBICTYNaTh € Mpe3eHTaluell  pe3yabTaToB  IO3HABATENbHOM  AEATEIbHOCTH, IOJy4YE€HHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBINOJHEHUU XUMUYECKOTO SKCIEPHMEHTA,
MpPaKTU4YEeCKOH padOThl MO HCCIEJOBAaHUIO CBOMCTB HM3y4aeMbIX BEIIECTB, pealu3alud y4eOHOTO
MpOeKTa, ¥ (OPMYIHPOBATH BBIBOJABI IO pe3yabTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MyTEM
COTJIACOBAHUS MO3UIIMHA B XOJ€ 00CYKIEeHUSI 1 0OMEHa MHEHHUSIMU.

PeryasiTuBHbIe yHHBepcaJbHbIe yUeOHbIE 1eiiCTBUS:

CaMOCTOSTEJIHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO IO3HABATENIBHYIO AEATEIBHOCTb, ONpeaess eé
LHeJd M 3aJa4yd, KOHTPOJMPOBaTh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBaTh IpeisiaraeMblil
QJITOPUTM JAEHCTBUM IPU BBINOJHEHUM y4eOHBIX M HCCIENOBATEIbCKUX 337ad, BbIOMpaTh Hauboiee
3pPeKTUBHBIN cIOCOO MX pPEeLIeHHs ¢ YYETOM IOJTy4YEHHs] HOBBIX 3HAHMM O BELIECTBAX M XMMUYECKHUX
peaKuusx;

OCYILECTBIISATH CAMOKOHTPOJIb JIEATEIbHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIBTATbBI
[IpenMeTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl MO XHUMHUHM Ha YriayOJl€HHOM YpPOBHE Ha YpPOBHE
cpenHero ooOmiero oOpa3oBaHMs BKJIIOYAIOT crnenuduueckue g y4eOHOTo mpeamMera «XHUMUs»
Hay4yHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ACWCTBUN 1O OCBOCHHIO, MHTEPIIPETAIMU U TPE0OpPa30BaAHUIO
3HAHWM, BUJBI JEATEIHHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHHS M NMPUMEHEHHUIO 3HAHUN B Pa3IMUYHBIX
y4eOHBIX CHUTYaIUsX, a TaKXkKe B pealbHBIX XU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C XuMmHel. B
MIPOrpaMMe Mo XUMUU MPEAMETHBIE Pe3yIbTaThl IPEACTABICHBI [0 T0JIaM U3yUEHUSI.

10 KJIACC

IIpenmeTHBIe pe3ynpTaThl OCBOCHUs Kypca «OpraHudeckas XMMUs OTPaXKaroT:

c(OPMHUPOBAHHOCT TPEJCTABICHUI: O MECTe M 3HAYEHUH OPraHMYeCKOM XHMHUHM B CUCTEME
€CTECTBEHHbIX HayK M €€ poJi B OOECIEYeHHUH YCTOWYMBOIO PA3BUTHUS YEIOBEUECTBA B PEIIECHUU
npoOsieM HKOJOTMUYECKOW, JHEepreTMdyeckoil M NHIEeBOW Oe30MacHOCTH, B PA3BUTUM MEAULIUHBI,
CO3/IaHMM HOBBIX MAaTEepUAJIOB, HOBBIX HCTOYHHMKOB HHEPIUH, B 0O0ECHEUEHHM PpALMOHAIBHOTO
IPUPOJIOTIOIIB30BaHNSA, B (POPMHUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTypbl YellOBEKa, a TaKkKe
HKOJIOTUYECKU 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPHUPOTHON CPEE;

BJIQJICHUE CUCTEMOW XMMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOLINE TTOHATUS —
XUMHUUYECKHI DIIEMEHT, aTOM, SIIPO M JJIEKTPOHHAs 000J0YKa aToma, S-, P-, d-aToMHBIE OpOWTAamH,
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OCHOBHOE U BO30Y)XIEHHOE COCTOSIHUSI aTOMa, TMOPUAM3ALUs aTOMHBIX OopOWTaneld, HOH, MOJIEKyIa,
BAJIEHTHOCTD, 3JIEKTPOOTPHULATEIBHOCTh, CTEIIEHb OKHUCIEHMS, XUMUYECKasl CBsSI3b, MOJIb, MOJISPHAs
Macca, MOJIIpHBIA 00BEM, YIIEpOAHBIM CKeneT, (yHKIMOHANbHAs TpyIa, pPagukall, CTPYKTYpHbIE
¢bopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIE), U30MEPUsl CTPYKTYypHast U MPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTHUYECKasl), H30MEPHI, T'OMOJIOTMUECKUN psAl, TOMOJIOTH, YIJIIEBOJOPOIbI,
KHUCJIOPO/I- ¥ a30TCOJAEpIKAIllME OPraHUYECKUE COSAUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS; TEOpUH, 3aKOHbI (mepuoanyeckuil 3akoH . 1. Menneneesa,
TEOpUsl CTpPOEHMsI opraHudeckux BemecTB A. M. ByrnepoBa, 3akoH coxpaHEHHs Macchl BELIECTB,
3aKOH COXPAHEHHS U MPEBpAllleHUus SHEPruM IpH XUMHYECKUX pEaKUUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMMM, MHPOBO33PDEHUYECKHE 3HAHUS, JIEXKAIIME B OCHOBE I[OHUMAaHHS
MPUYMHHOCTH M CHUCTEMHOCTH XWMHUYECKUX SIBJICHH; MPEACTaBICHUS O MEXaHU3MaxX XMMMUECKUX
peakuui, TEPMOAMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSX HX MPOTEKaHUS, O B3aWMHOM
BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEPHBII 3(PPEKThI, OpUEHTAHThI
| u Il ponma); ¢dakronmormueckue cBeIEHHS O CBOMCTBaX, COCTaBe, IMOJy4EHUHM M O€30IacHOM
WCIOJIb30BAHUN B@KHEWIIMX OPraHMYEeCKHX BEIIeCTB B OBITY W MNPAKTUYECKOW JAESITeIbHOCTU
Yesl0oBeKa, OOLIMX HAy4yHbIX MPUHLHUIIAX XUMHYECKOrO MPOU3BOJACTBA (Ha NMpUMEpPE MPOU3BOJICTBA
METaHoJa, epepadboTku HePTH);

c(OpMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKT€pHbIE MPHU3HAKU MOHSTUN, yCTaHABIMBATh HX
B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLME MOHITUS MTPU ONKUCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OPraHU4YeCKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHUI:

HCIO0JIb30BATh XMUMHMYECKYI0 CHMBOJIMKY JUISl COCTaBJICHHSI MOJIEKYISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OpraHnYeCKUX BEIIECTB;

COCTaBJIATh YPaBHEHUS XUMHUYECKUX PEAKLMH U PacKpbIBaThb UX CYHIIHOCTb: OKUCIHUTEJIBHO-
BOCCTAHOBMTENBHBIX PEAKIMHA IOCPEICTBOM COCTABIECHMS HJIEKTPOHHOIO OajlaHCa ATHUX pPeakLui,
peaKkuuii HOHHOro 0OMeHa ITyTEM COCTABJICHHSI UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHHIA;

M3rOTaBJIMBATH MOJIEJIM MOJIEKYJI OPIraHUYECKUX BEIIECTB AJIS WILIFOCTPALMK UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOEHHS;

C(OPMHPOBAHHOCTh YMEHUI: YCTAHABIMBATh IPHHAUICKHOCTh M3YYEHHBIX OPraHUYECKUX
BEIIECTB M0 MX COCTaBy M CTPOEHHUIO K OINpENeNEHHOMY Kiaccy/TpyIIe COeIMHEHWH, aBaTb UM
Ha3BaHus 1o cucremarudeckoii HoMmeHknarype (IUPAC) um npuBoauTh TpUBHUATLHBIC HA3BaHHS IS
OTIENBHBIX TPEACTaBUTENCH OpraHUMYeCKHMX BEIIECTB (3TWJIEH, AaleTUIEeH, TOIyoJ, IJIMLEPHH,
STUJICHIVIMKOJb, (EHON, (OpMaibAErull, aneTaiabIeruj, alueToH, MypaBbHHAs KHCIOTa, YKCyCHas
KHCJIOTa, CTEAPUHOBAs!, OJICMHOBAs!, NAJIBMUTHHOBASI KUCJIOTHI, INIMIUH, alaHUH, MaJIbT03a, (PpyKTO3a,
aHWJINH, JUBUHNII, U30IPEH, XJIOPOIIPEH, CTUPOJ U APYTHe);

C(OPMHUPOBAHHOCTb YMEHUS OIPENEIIATh BUJ XUMUYECKON CBSA3U B OPraHUYECKUX COEAMHEHHX
(KOBaJIEeHTHAs! M HOHHAS CBSI3b, G- U M-CBsI3b, BOJIOPOAHAS CBS3b);

Cc(OPMHUPOBAHHOCTb YMEHHUS IPUMEHATH MOJIOXKEHUS TEOPUU CTPOEHUSI OPraHUYECKUX BEILECTB
A. M. BytiepoBa a5 00bsSCHEHHsI 3aBUCHMOCTH CBOIMCTB BELIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMHUYECKUE
CBOMCTBA THUIIMYHBIX MPEACTABUTEICH pPA3JIMUYHBIX KJIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB,
LIUKIOAJIKAHOB, aJKEHOB, AaJKaJUEHOB, AaJKHHOB, apOMAaTHYECKHX YIJIEBOJOPOIOB, CIUPTOB,
aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOEAUHEHUN
U aMUHOB, aMHUHOKHCJIOT, OEJIKOB, YIJI€BOJOB (MOHO-, JU- W MOJUCAXapHUIOB), HIUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEXKAY HHMH YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHMUYECKHX PEAKIHUN C
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHMS MOATBEPKAATh HA KOHKPETHBIX NMPUMepax XapakTep 3aBUCHUMOCTHU
PEaKIMOHHON COCOOHOCTH OPraHUYECKUX COEAMHEHHUH OT KPaTHOCTH M THIIA KOBAJIEHTHOH CBs3U (O-
U T-CBSI31), B3aUMHOTO BIIMSIHUS QTOMOB U TPYII aTOMOB B MOJIEKYJIaX;
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c(hOPMUPOBAHHOCTh YMEHUSI XapaKTEPH30BaTh HCTOYHHKHU YTIIEBOJOPOTHOTO CHIPbs (HE(DTH,
MPUPOJHBIN Ta3, yroljib), CHOCOOBI €ro MepepadOTKU W MPAKTUYECKOE NPUMEHEHUE MPOIYKTOB
nepepadboTKu;

c(hOPMHUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYIHBIX METOJIaX MO3HAHUS —
HaOJIIOJICHUH, W3MEPEHUH, MOJCIMPOBAHHUU, SKCICPUMEHTE (PEaTbHOM W MBICIIGHHOM) W YMEHUS
MIPUMEHATH 3TH 3HAHUS;

c(hOPMHUPOBAHHOCTh YMEHUSI MPUMEHATH OCHOBHBIC OIEPAIIUH MBICITUTEIHLHOW JIEATEITHPHOCTH —
aHAIM3 U CHUHTE3, CpaBHEHUE, 0000IEeHNEe, CUCTEMATHU3aI|IO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOVCTB BEIIECTB U XUMHYECKUX PEAKIIMI;

c(OPMHUPOBAHHOCTh YMEHUU: BBISBISATH B3aMMOCBSI3b XMUMHYCCKUX 3HAHUW C TOHATUSAMHU W
MPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Uil 00Jie€ OCO3HAHHOTO TMOHUMAaHHS
CYITHOCTH MAaTEPHAIBHOTO E€IMHCTBA MHUpPA, HUCIOJIb30BaTh CHUCTEMHBIC 3HAHMS IO OPTraHUYECKOU
XUMUU TSI OOBSICHEHUS U TIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOJAUTH PACUETH MO XUMHUYECKUM (HOpMYyJIaM U ypaBHEHHSIM
XUMHUYECKUX PEAKIUN C HCIOJIb30BaHMEM (U3MUECKUX BETUYMH (Macca, 0ObEM ra3oB, KOJUYECTBO
BEIIIECTBA), XAPaKTEPU3YIOIMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO
XUMUYECKOM (OpMYNBl BEIIeCTBA IO W3BECTHHIM MAaCCOBBIM JIOJSIM XUMHYECKHX JJIEMEHTOB,
MPOJYKTaM CTOPAHMS, INIOTHOCTH Ta3000pa3HBIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI: TMPOTHO3UPOBATH, AHAIM3UPOBATh U OICHWBATh C TO3UIIUN
9KOJIOTUYECKOU OE30TIaCHOCTH MOCIEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKA,
CBSI3aHHOM C TIepepabOTKOM BEIIECTB, WCIOJIB30BATh MOJYyYECHHBIC 3HAHUS IS MPUHSATUAS TPAMOTHBIX
pereHuit mpoOIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH;

chOpMUPOBAHHOCTh YMEHHI: CaMOCTOSATEIHLHO IUIAHUPOBATh M MPOBOJUTH XHUMHUYECKUUN
SKCIEPUMEHT (TOJIyY€HHE U HM3y4eHHE CBOMCTB OpPraHUYECKUX BEIIECTB, KaueCTBEHHBbIE pEaKlIUu
YIJIEBOJIOPOJIOB PA3JIMYHBIX KIACCOB M KHUCIOPOJACOAECPKANIUX OPraHWYECKHUX BELIECTB, PEUICHUE
SKCIEPUMEHTAJIbHBIX 33/a4 MO PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOIIOACHHUEM MpaBUIl
0e30macHOTO OOpaIlleHHsI C BeIIecTBaMU M J1abOpaTOpHBIM 00OpyIOBaHWEM, (POPMYIUPOBATH IICIIb
UCCIIEIOBaHUS, NPEICTABIATh B pPa3lInyHON (opMe pe3ynpTaThl SKCIEPUMEHTA, aHATU3UPOBATH U
OLICHUBATh UX JI0CTOBEPHOCTB;

chOpMUPOBAHHOCTH YMEHHIA:

coOnrofaTh MpaBuja SKOJOTHYECKH LeJeco00pa3HOro TMOBEAEHUS B OBITY W TPYJOBOM
NESATENBHOCTH B LESAX COXPAHEHUSI CBOETO 3I0POBbs, OKPYKAIOIIEH IPUPOAHON Cpebl U JOCTHKECHHUS
€€ yCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh ONACHOCTh TOKCHUYECKOIO JEWCTBUS HAa JMKUBBIE OPraHU3Mbl OIPENEIEHHBIX
OpraHMYECKUX BEUIECTB, NOHUMAs cMbIci nokazarens [T1K;

aHAJIM3UPOBATH 11E1€CO00Pa3HOCTh MPUMEHEHHUS] OPraHUYECKUX BEIIECTB B MPOMBIIIIICHHOCTH U
B OBITY C TOYKH 3pEHHUSI COOTHOILIECHUS PUCK-TIOJNb3a;

chOpPMUPOBAHHOCTh ~ YMEHHUH: OCYIIECTBJIATH IIEJICHANPABICHHBIH TMOMCK XUMHUYECKOU
uH(pOpMalLIUY B Pa3IMYHBIX HCTOYHHMKAX (Hay4YHas U yueOHO-HayudHas JUTepaTypa, CPeiCTBA MACCOBOM
undopmanuu, VHTEepHeT W Jpyrue), KPUTUYECKH aHAIM3UPOBATh XUMHYECKYI0 HH(POpMAIIHIO,
nepepadbaTbIBaTh €€ U UCIOJIB30BAaTh B COOTBETCTBUU C IMOCTABJICHHOHN yueOHOM 3a1a4eil.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
No KoauuecTBO YacosB
11/_11 HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero Kontpoabubie | IlpakTuyeckue
padoThI padoThI
11 [Ipenmer oprannueckor XUMUU. Te€opusi CTPOEHUSI OPraHUYECKUX 8
coenuHeHuit A. M. byrieposa
Wroro mo paznery 8
2.1 [IpenenbHBIC YIIIEBOIOPOJIBI — ATKAHBI, IIMKJIOATKAHBI 6
2.2 HenpenenbHbie yriaeBoI0POIbI: AIKEHBI, AJIKATUEHBI, aJTKHHbBI 14 1
2.3 ApomMaTtudeckue yrieBoJaopoibl (apeHsl) 8
2.4 [IpupoaHble HCTOYHHUKH YTIIE€BOJAOPOJOB U UX NepepaboTKa 4
2.5 ["asioreHnpon3BOAHBIC YTIIEBOJOPO/IOB 4 1
Hroro mo pazgeny 36
3.1 Cruptel. DeHon 11 1
KapOonunbpHbIe cCOeAMHEHUS: albJeTU bl M KeTOHBI. KapOOHOBBIE KMCIIOTHI.
3.2 Crnoxubie 3upsbl. XKupbr 21 1
3.3 VYrineBoasl 9 1
Hroro mo pazgeny 41
4.1 ‘ AmuHbl. AMUHOKUCIIOTHL benku 11 1 1
Hroro mo pazueny 11
51 ‘ BbICOKOMOJIEKYISIPHBIE COEMHEHHUSI 6 1
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 3 5
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IHOYPOYHOE IIVIAHUPOBAHHME 10 KJIACC

KoaunuyecTBo yacoB

Ne Jlara
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero U3YYEeHUS
padoThI padoThI
1 [IpenmMer u 3HaYeHHE OpPraHNYECKON XUMUH, IPEACTABIEHUE O MHOTOOOpa3uU 1
OPraHN4YeCKUX COCTMHEHUHN
) DNEeKTPOHHOE CTPOEHHUE aToMa yriepoja . BareHTHbIe BO3MOKHOCTH aTromMa 1
yriaepojaa
3 XUMHYecKas CBSA3b B OPraHUIECKHX COCTUHEHHUSIX. MeXaHH3Mbl 00pa30BaHUS 1
KOBAQJICHTHOM CBSI31, CIOCOOBI pa3phbiBa CBS3EH
4 Teopus cTrpoeHust opraHndeckux coequaennii A. M. byrieposa
5 Busl M30Mepuu: CTPYKTYpHasi, IPOCTPAHCTBEHHAS. 1
6 [IpencraBienue o Ki1accuuKay U cucTeMaTHyecKasi HOMEHKIIaTypa 1
(ITUPAC) oprannuecKux BEIIECTB
7 Knaccudukanys peakuuii B OpraHuueckoil XaMuu 1
8 CucremaTu3zanus 1 00001IeHre 3HaHUN TI0 TEME 1
9 AJKaHBI: TOMOJIOTHYECKU psijl, oOu1as popmyna, HOMEHKIATYpa U U30MEpPHSL. 1
10 AJKaHBI: TOMOJIOTHYECKHH psijl, oOas popmyina, HOMEHKIIATypa U U30MEpHsl. 1
11 dusryecKre U XUMUYECKHE CBOMCTBA AJIKAHOB 1
12 Haxoxnenue ankaHoB B npupoje. CriocoObl Moxy4eHus U IpUMEHEHHE 1
QJIKAaHOB
13 LIMKI0AJIKaHBbI. 1
Pemenne pacuéTHbIX 3324 Ha ONpeAeTICHIE MOJIEKYISIpPHON (hOpMYIIbI
14 OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX 1
B €r0 COCTaB.
15 Pemenue pacuérHbix 3agad. CucremaTtuzaius 1 0000IIeHre 3HaHUN TI0 TeMe 1
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16 Ankenbl. CTpyKTYpHasi U IUC-TPAHC-U30MEPHUSI aJIKEHOB 1

17 DuU3nYECKUE U XUMUYECKUE CBOMCTBA aJIKeHOB. [IpaBuino MapkoBHUKOBa

18 CrocoObl TIOJTyYeHHs. ¥ IPUMEHEHHUE AJIKEHOB

19 [Tpaktuyeckas padora Ne 1 mo teme "Ilomydenue sTuIeHa U U3y4EHHE €TI0 1
CBOMCTB"

20 Penenne pacuéTHbIX 3a/1a4 Ha OIPEJIeTIEHHE MOJIEKYIIAPHOM (HOPMYJIbI 1
OpraHUYEeCKOTO BEIIECTBA

21 AJKaIueHsl: CONPSHKEHHbIE, H30JMPOBAHHBIE, KYMYJIUPOBAaHHEIE. 1

22 XMMUUECKUE CBONCTBA COMPSKEHHBIX IUEHOB 1

23 CnocoObl MOyYeH s ¥ IIPUMEHEHHUE ATKAIMEHOB 1

24 ATKUHBI 1

25 XHUMHUYECKUE CBOMCTBA aJIKUHOB 1

26 KadecTBeHHBIE peakI[MK Ha TPOWHYIO CBS3b 1

27 Croco0bl MONTYyYEHHUs U TPUMEHEHHE ATKUHOB 1

28 Pemenue 3ana4: pacyéThl 110 YPABHEHUIO XUMHYECKOM PEaKIIUK 1

29 CucremaTH3aius 1 0000IIeHNe 3HAHUI TI0 TEME 1

30 ApeHBI: TOMOJIOTHYECKHH psit, 00mmast popMmyIia, HOMEHKIATYPA. 1

31 XUMHYECKHE CBOWCTBA apEHOB: PEAKIMU 3aMEIICHUSI 1

32 XUMHYECKHE CBONCTBA apEHOB: PEAKIMHU TIPUCOETNHEHHUS, OKHCIICHUE 1
rOMOJIOTOB GEH30J1a

33 OcoGEHHOCTH XMMHUYECKUX CBOMCTB CTHPOJIa 1

34 Pemenune pacuéTHBIX 3a/1a4 Ha ONpeeIeHre MOJEKYIAPHON GOopMYyJIbI 1
OpraHUYEeCcKOTO BEIIECTBA

35 CriocoOBbI TIOJTyYeH s ¥ IPUMEHEHHE apEHOB

36 IeHeTHYECKas CBA3b MEKIY PAa3IMIHBIMHU KIaCCaMH YIJIEBOJI0POIOB

37 PacyéThl 10 ypaBHEHUSM XUMHUYECKHMX peakiuii. CucreMaTusanus u 1

0000111eHrEe 3HAHUN T10 TEME
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38 [Tpupoaustii ra3. [lonyraeie HeTIHBIE Ta3bI 1
39 KaMeHHBIH yroJib ¥ IPOAYKTHI €70 MEPEPAbOTKU 1
40 Hed1p 1 cnocoOsr e€ nepepadotku. [IpuMeneHne npoaykToB nepepadoTKu 1
HeTH
41 [eHeTHYECKast CBSA3b MEXKIY PA3TMIHBIMU KJIACCAMH YIIICBOJIOPOIOB 1
42 ["anoreHOTIPOM3BOIHBIE YTIIEBOOPOIOB: AIEKTPOHHOE CTPOCHHE; PEaKIInu 1
3aMeIICHHUs TaJOTeHa
43 JleficTBue mIeM04€il HAa TAJIOTEHITIPOU3BOAHbIE. B3anmMoaencTeue 1
JMTAIOT€HAIKAHOB C MATHUEM U ITTHKOM
44 Cucremaru3zanus 1 00001IeHUE 3HaHU 110 pazzeny "YrieBoaopoasr"” 1
45 KonTpossHas padoTa 1o TeMe "YriaeBoaopoas" 1
46 [IpenenpHBIE OTHOATOMHBIC CIIUPTHI. 1
47 XUMHUYECKUE CBOMCTBA MPECTBHBIX OJJHOATOMHBIX CIIUPTOB 1
48 CriocoObI MoNTy4eHHs ¥ TPUMEHEHHE OTHOATOMHBIX CITUPTOB 1
49 [TpocTeie B(I)I/Ipbliv HOMEHKJIaTypa U U30MepHs, 0COOEHHOCTH (PU3HYECKUX U 1
XUMUYECKUX CBOHCTB
50 MHOTr0aTOMHBIE CITUPTHI: STUICHTIIUKOIb U TIUICPUH. 1
ol CriocoObI MmosTy4eHHs 1 IPUMEHEHNE MHOTOATOMHBIX CITUPTOB 1
52 @DeHOJI: CTPOCHUE MOJICKYJIBI, (PU3NYECKHE CBOMCTBA. TOKCHYHOCTH (heHOIIA 1
53 Xumudeckue cBoiicTBa Genona 1
54 CriocoOslI mostydeHus: U mpuMeHeHue ¢eHomna 1
95 [IpakTueckas paborta Ne 2. Pemenue 3aaay no teme "CrnupTsl 1 heHOTbI" 1
56 Cucremarusanus 1 0000IeHIE 3HAHUHN 110 TEME 1
57 ANberuapl 1 KETOHBI. 1
58 ANbJIeruibl ¥ KETOHBI: (U3NYECKHEe CBOWCTBA; PEAKIINH MPUCOCTUHEHUS 1
59 Peakinu okuciaeHHs 1 Ka4eCTBEHHBIC PEAKIIMK aJIbJACTHI0B U KETOHOB 1
60 CrniocoObl MosTyyeHHs ajlbJIeTUI0B U KETOHOB 1
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OI[HOOCHOBHBIC MNpEaACIbHBIC Kap6OHOBBIe KHUCJIOTHI, 0COOEHHOCTHU CTPpOCHUMA

61 1
UX MOJICKYJ

62 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pU3HUYecKre CBOIMCTBA 1

63 XUMHYECKUE CBOMCTBA MPEJCITBHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT

64 OcoOGeHHOCTH CBOWCTB MypaBbUHOM KUCIOTHL. MHOTO00Opa3ue kapOOHOBBIX 1
KHCJIOT

65 Oco0eHHOCTH CBOMCTB: HENIPEAETbHBIX U ApOMATUYECKHX KapOOHOBBIX. 1
[IpencraBuTeny BHICHINX KapOOHOBBIX KHCIIOT

66 [TonsiTne 0 MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT 1

67 CriocoObl nostydeHus: 1 IpUMeHeHne KapOOHOBBIX KUCIIOT 1

68 Cnoxnble YQUpHL. 1

69 du3nyecKue U XUMHUIECKHE CBOHCTBA YPHPOB 1

70 Pemenne pacu€THBIX 3a1a4: IO YPAaBHEHUIO XUMHUYECKOM peaKiny, Ha 1
oTpeiesieHue MOJIEKYIIpHON (hOpMYyJIIbl OPraHuYecKoro BEIIEeCTBA

71 [Tpaktuueckas padota Ne 3. Pemenue 3amau o teme "KapOoHOBBIE KUCTOTHI. 1
CrnosxHble 3¢upst”

72 Kupsr: ctpoenue, hpuzndeckrue 1 XMUMHIECKHE CBOMCTBA (TUIPOITU3) 1

73 Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALIUX OCTATKH HEMIPEAEIbHBIX KUPHBIX 1
kucnoT. JKupsl B ipupoe

74 MBpbL1a Kak COJIM BBICHIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeCTBHE. 1
[Tonsatue o cuaTeTHYEeCKUX Moromux cpeacrtsax (CMC)

75 I'enetrnyeckas CBs3b YIIEBOJAOPOJIOB U KHCIOPOACOACPIKAIINX OPraHUIECKUX 1
BEIIECTB

76 Pacuétbl o ypaBHEHUSM XUMHUYECKUX peaKIni

77 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1

78 OO11ast XxapakTepUCTHKA YIIIEBOJOB U KiIacCU(pHKaIMs yriIeBOAOB (MOHO-, TU- 1
Y TIOJTUCAXapH/IbI)

79 MoHocaxapusl: pu3nuecKre CBOMCTBA U HAX0XKICHHE B IPUPO/IE 1

80 [IpuMeHeHue TII0K03bl, €€ 3HAYCHHUE B )KU3HEAEATEIIbHOCTH OpraHu3Ma
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Jucaxapuipl: caxapo3a, MajabpTO3a U JIakTo3a. HaxoxaeHnue B npupoje u

81 MIPUMEHEHHE TUCAXapUI0B !

82 HOJIUI/IcaxapI/IZII)II CTPOCHHE MaKPOMOJIEKYJ, PU3NYCCKUEC M XUMUICCKHEC 1
CBOMCTBA, TPUMEHEHNUE

83 [TousTHE 06 HCKYCCTBEHHBIX BOJIOKHAX 1

84 Pemrenne pacyeTHbIX 33724 Ha ONIPEACIICHUE JIOJIM BBIXOJIa TIPOYKTa PEeaKIuu 1
OT TEOPETUYECKU BO3ZMOKHOTO

85 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 10 pa3eny 1

86 Kontponbnas padota o teme "Kucmopoacoaeprkaiiyue opraHuyecKue 1
coeMHEeHUS"

87 AMUHBL 1

88 XUMHUYECKUE CBOMCTBA a()aTHUECKUX aMHHOB 1

89 Anaunua 1

90 CriocoObl mostydeHus: ¥ IpUMeHeHne an(aTHIeCKuX aMIHOB 1

91 AMUHOKUCIOTHL. OTAETbHBIE TPEICTABUTENN 0-AMUHOKHUCIIOT 1

92 XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUYCHUE 1
aMUHOKHUCIIOT. CUHTE3 U THAPOJIU3 NENTHI0B

93 benku kak npupoHbIe TOTUMEPBI; CTPYKTYPBI OEITKOB

94 XMMUUECKHE CBOWCTBA OEIKOB

95 A3oTconepikale reTepoKInIeckue coequHenus. HykinenHoBbie KUCIOThI 1

96 [Tpaktuueckas padota Ne 4. Perenue 3aga4 no teme "A30Tcoaepikaiine 1
OPraHM4eCcKue CoeAMHEHU"

97 KontponbHas padoTa o Teme "A30TcoaepKalire OpraHuaecKue 1
coequueHus"

98 OcHOBHBIE OHATHSA XUMHUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1

99 [Mnactmaccel. YTunusaius u nepepadoTka riacTuka 1

100 DnacToMephl: HaTypalbHBIM CUHTETUYECKHE Kaydyku. Pe3rHa 1

101 Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE, CUHTeTHUYeCKHE. [lomumepbl 1
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CIICIMAJIbHOI'O Ha3HAYCHUA

102

[Ipaktuyeckas padora Ne 5. Pemenue skcriepuMeHTaIbHbIX 331a4 110 TeMe
"Pacnio3HaBaHue 11acTMacc v BOJIOKOH"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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