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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamMmMa 1o XMMUU Ha YPOBHE CpeaHero o0iiero oOpa3oBanus pazpaboTraHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
denepanyny», TpeOOBaHUH K pe3yabTaTaM 0CBOCHUS (peepanbHoi 00pa3oBaTeIbHON MPOrPaMMbl
cpennero  obmiero  oOpaszoBanusi(POIlI  COO), npencraBneHHeix B DenepaibHOM
rocyapcTBeHHOM oOpa3oBaTesnbHOM crangapre COO, ¢ yuérom Konuenuuum npenonaBanus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepanuu,
peaTn3yIoX OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBbI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTteruu
pasBuTusl Bocniutanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHsA Ha YpPOBHE YIIyOJIEHHOTO HW3YYEHHsS] 3aHHMAeT BaXXHOE MECTO B CHUCTEMeE
€CTECTBEHHO-HAy4YHOTro o0Opa3oBanus ywamuxcsa 10-11 xmaccoB. Usydyenwe mnpenmera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JUISI aJJanTalllK UX K OBICTPO MEHSIOIIKMMCS YCTIOBHSM JKU3HH B COLIMYME, a TAKkKe
JUISL TIPOJIOJKEHUSI O0ydeHUsl B OpraHMu3alusax MpodeccnoHalbHOr0 00pa30BaHUs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON U3 IPUOPUTETHBIX TUCHUTUIHH.

B nporpaMme mo XuUMUM Ha3HAuYEHUE TMIpPEAMETa «XHUMHUS» TOJY4YaeT MOJIPOOHYIO
MHTEPINPETAIMI0O B COOTBETCTBMU C OCHOBomojararomumu mnonoxeHusmu P@rOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHAETENBCTBOM TOMY SIBJISIIOTCS CJEAYIOIIHME BBIIOJIHIEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITUH:

e HH(QOPMALIMOHHO-METOAMYECKas], pealn3aluus KOTOpoH obOecrneunBaeT MOJIy4YEeHUE
IPEJICTaBICHUS O LIESAX, COJAEpKaHUM, OOIIel cTpaTeruu oOy4yeHUs, BOCHUTAHUS U PAa3BUTHUS
00yyYaroImuxcst CpeICTBAMU IPEAMETa, U3Yy4aeMOro B PaMKax KOHKPETHOTO MPOopuIIs;

 OPraHU3alMOHHO-IIAaHUPYIOIAsA, KOTOpas IMPelyCMaTpUBaeT ONpPEACIICHUE: MTPUHIUIIOB
CTPYKTYPHUPOBAHUS U MOCJIEI0BATEIBHOCTU U3Y4YEHUS y4eOHOro MaTrepuasia, KOJIMYECTBEHHBIX U
KAYeCTBEHHBIX €ro XapaKTEePHUCTHK; IOAXO0I0B K (OPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI
KOHTPOJSI M OLIEHKH O0Opa30BaTeNIbHBIX JIOCTHKEHUH OOyJaromuxcs B paMKax HWTOrOBOM
aTTectauuu B (popMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa 110 XUMHUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4EHUS] XUMHH:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKaHUe, 003aTENBHOE I U3yUCHUS B
paMKax OTAENbHBIX IMpoduiel, mpelycMaTpuBaeT pacipeieleHle U CTPYKTYpUPOBaHUE €ro 10
KJIaccaM, OCHOBHBIM COJIEPKaTeIbHBIM JIMHUSM/pa3/ieiam Kypca;

e 1a€T NMPUMEPHOE pacHpelielieHne yueOHOro BPEMEHHU, PEKOMEHIYEeMOro JJisi M3Y4EHHUS
OTJICTbHBIX TEM;

e IIpeAJIaraeT NPUMEPHYIO MOCIEI0BATEIBHOCTh U3yUEHHs y4eOHOro Marepuaia ¢ y4éToM
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e 1a€T METOJIMYECKYI0 HHTEpIpeTaluio Iened M 3ajad HW3ydeHHsl MpeaMera Ha
yIIIyONEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CpEIHEro OOIIero
o0pa3oBaHMs, COJEPXKATEIbHON XapaKTePUCTHKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS
OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMBbl CpeJHEro oomero ob6pa3oBaHHUs (JIMYHOCTHBIX,
MeTanpeIMETHbBIX, IPEIMETHBIX), @ TAKXKe C YYETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABaTEIbHbIX
JecTBUI 00y4aroIIerocs Mo OCBOSHHUIO CO/IEPIKaHUs IIPeIMETa.



ITo BceM Ha3BaHHBIM MTO3ULMAM B IPOrpaMMe IO XMMHH IIPETyCMOTPEHA IPEEMCTBEHHOCTD
¢ o0y4eHHeM XUMUH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl. 3a mpeiesiaMid yCTaHOBIICHHON
POrPaMMO 10 XUMHH 00sI3aTeNIbHOM (MHBAPUAHTHON) COCTABIISIFOIICH COAEPKAHUS YIeOHOTO
npenMera «XUMHs OCTaETcsl BO3MOKHOCTh BhIOOpA €ro BapHaTUBHON COCTABIIAIONIEH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist o0ydeHusl.

B coorBerctBUM ¢ KoHuenTyalibHbiMU TosokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOJIEHHOTO ypoBHEH B cucteme AudQepeHInpoBaHHOro 00ydeHHs Ha
YPOBHE CpeIHero 00111ero 00pa3oBaHus XMMHUsI Ha yPOBHE yIiTyOJIEHHOTO U3Y4YEeHUs HalpaBJieH Ha
peaTr3aIyio MPEEeMCTBEHHOCTH C MOCIEAYIOIIUM 3TAllOM MOJTYYSHUsI XUMUYECKOTO 00pa3oBaHus
B paMKaX M3y4Y€HUs CIELHAIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLIUILUIMH B By3axX U
OpraHu3alusaX CPeAHEro NpoQecCHoHaIbHOr0 00pa3oBaHus. B 3Toii CBA3M M3yyeHHE TpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha PacUIMpeHUe U YriyOjeHHe TeOpeTUUeCKOn U
NPAaKTUYECKON MOJATOTOBKHM OOYYAIOUIMXCS, BBIOPABIIMX ONpeNeIEHHbIN npoduias o0ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHUBOM MOCIEIYIOMEro MOJIyYeHHs XMMHYECKOro oOpa3oBaHUS B
opram3anusax npodeccnoHansHOro oopazoBanusi. Hapsay c¢ atum, B cBere TpedoBanuii ®I'OC
COO k mIaHUpyeMbIM pe3yibTaTaM OCBOCHHS (enepanbHON 00pa3oBaTesIbHONW MPOTPaMMBbI
cpeanero oOmiero o0Opa3oBaHMs H3yueHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TaKXKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHUS 00ydaroImuxcs, Ha GOPMUPOBAHHUE Yy HUX
OOIIENHTEIUICKTYaIbHBIX YMEHUH, YMEHUH palroHaTu3aiu y4eOHOro Tpyna u 0000IMIEHHBIX
CIoCcO00B JEATENbHOCTH, UMEIONINX MEXAUCIUIUITMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisilollMMHU  IpeMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOIO HM3y4eHHUS SBISIOTCS
yrayOnénnsle Kypeol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3allMy COJCPKAHUS ITHX KYpPCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yriayO0nEHHOIO YPOBHEH U3yUYEHUS PEAMETA.

OcHoBy coaepxkanusi KypcoB «Opranuueckass xumusi» u «OOmas um HeopraHUYecKas
XUMHS» COCTABISIET COBOKYIMHOCTH MPEAMETHBIX 3HAHUNH U YMEHHIA, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO HM3y4Y€HUS MpeAMeTa. JTa CHCTeMa 3HAHUM MOJIydaeT OMpEeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHHE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonpmmid  00BEM
dakronornueckoro marepuana. Tak, Ha yriIyOIEHHOM ypOBHE M3Yy4EHHUS IMpeaMeTra odecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMBIX C
TOYKH 3PEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJICTABICHHUSIX O CTPOCHUH aToMa. XUMHUYECKasi CBSA3b 0OBSACHIETCS C
TOUYKH 3pEHUS SJHEPTETUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHue TUIIOB peakuuii JonoaHseTCs (POPMUPOBAHHEM
NpEJICTaBICHU 00 AJIEKTPOXMMHUYECKUX IpoLeccax M 3JEKTPOJIM3€ pacIulaBOB M pPacTBOPOB
BellecTB. B Kypce opraHmdeckoil XMMHUHM NpU PACCMOTPEHUHM PEAKIHMOHHOW CIOCOOHOCTH
COeIMHEHUH yJensercs oco0oe BHUMaHHME BOIpPocaM 00 3JIEKTPOHHBIX P¢eKTax, O B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PeaKuil.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIep’KaHHWE KYpCOB XUMHUH YITyOJEHHOTO YpPOBHS
U3y4YEHHs 1JIs KJIACCOB OTpeIeIEHHOTOo NMpoduIIs (TJ1aBHBIM 00pa30oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 0011lel CUCTeMe MTPEeIMETHBIX 3HAHNN) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Tak, HanpuMep, B COAEPKaHUM MTPEeIMETa ISl KIaCCOB XMMUKO-(U3NIECKOT0 Npoduist 6oibIoe
3HayeHue OyIyT MMEThb 3JIEMEHThl y4eOHOro marepuana mo obmed xumuu. [Ipu usyueHun
npeaMeTa B JaHHOM Cllyyae akUEeHT Oy/eT cleslaH Ha OOLUIHOCTh METOA0B MO3HAHMS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIIpHas Teopus (MOJIEKyIsipHas Teopus B
¢u3uKe), 3aKOHBI COXpPAHEHUS MacChl M JHEPrUH, 3aKOHbl TEPMOAMHAMHKH, 3JIEKTPOJIU3a,
MIPEJICTaBICHUS O CTPOCHUHU BEUIECTB U JPYTOE.

B T0 xe Bpems B conepkaHUM MpeaAMeTa il KIACCOB XUMHUKO-OMOJIOTMYECKOT0 MPpOodus
OonbIIMK yAETbHBIM Bec Oy/eT MMETh OpraHuyeckas XuMmus. B aToM ciydae mpegocraBisieTcst
BO3MOXHOCTB /7151 60s1ee 0OCTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3aluy KJIETKH Kak



OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TAaKHE CTPYKTypHBIC
KOMITOHEHTBI, KaK JMMUJbL, OEJKH, YIJIeBOMbI, HYKJIEUHOBBIE KUCIOTHI U Jpyrue. [Ipu stom
3HAaHUS O COCTAaBE M CBOWCTBAX IPEICTABHTENCH OCHOBHBIX KJIACCOB OPTraHMYECKHX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILEBAPECHHUS.

B mnane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydeHUe npeameTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Matemaruka 1 uHpopMaTuKa» 1 «PycCKuil sI3bIK U JIUTEPATYpay.

[Tpu uzyueHum ydeOHOro mpenmera «XHUMHUS» Ha YIUIyOJNEHHOM YPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO U cpemHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
NEPBOCTENEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHMHHM KakK 00JIacTH
COBPEMEHHOT'O0 €CTECTBO3HAHUS, TPAKTUUYECKOM JEATENbHOCTH YeJIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyNbTyphl. Pelienue 3Toi 3ai1aun Ha yriayOiaEHHOM YPOBHE H3yueHUS
peaMeTa NpeArnoaaraeT peaan3aluio Takux Lesei, Kak:

e (opmupoBaHUE NPEICTABICHUNA: O MaTepUATbHOM €AMHCTBE MHUpPA, 3AKOHOMEPHOCTAX U
MO3HABAEMOCTH SBJICHUH MPUPOABI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€
BeAylieil ponu B 00ECNEYeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUU
npoOJeM SKOJIOTMYECKOH, DHEPreTHYECKOW M MHUIIEBOH O0€30macHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB YHEPIHH, B 00ECIICUCHUH
palMOHAIFHOTO TPHPOJIOIONBF30BaHMsI, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH
KYJIBTYPbl YEJIOBEKa, a TaKXKe JKOJIOTUYECKH OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cperie;

e OCBOCHHME CHCTEMbl 3HAHUH, JEXKAIUX B OCHOBE XHMHUYECKOM COCTaBISIOLICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (PyHAAMEHTAIBHBIX MOHSATHHA, 3aKOHOB U TEOPHI
XUMHUH, COBPEMEHHBIX MNPEJCTABICHUNH O CTPOCHUU BEIECTBA HAa Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJSIPHOM, HAJMOJICKYJIIPHOM, O TEPMOAMHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAaHUS XUMHYECKHX PEaKIud, 0O XUMHUYECKOM
PaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMax, 00 OOUIMX HAy4YHBIX HPUHIIUIIAX
XUMHYECKOT0 TPOU3BO/ICTBA;

e (QopmupoBaHue y O0OYYAOIIUXCS OCO3HAHHOTO IOHUMAaHHUS BOCTPEOOBAaHHOCTH
CUCTEeMHBIX XUMHUYECKMX 3HaHUW s OOBSCHEHHS KIIOYEBBIX HJEH u Mpoliem
COBPEMEHHOW XUMHH, Ui OOBSCHEHHWS W TIPOTHO3MPOBAHUS SIBJICHUH, HMEIOIIUX
€CTECTBEHHO-HAYUHYIO IPUPOAY; 'PAMOTHOTO pEIIeHUs MPOoOJIeM, CBSI3aHHbBIX C XUMHEH,
NPOTHO3UPOBAHMSA, AaHAIM3a W OICHKH C TO3UIMHA HSKOJIOTHYECKOH Oe30MacHOCTH
HOCJEACTBUM OBITOBOM M MNPOM3BOJCTBEHHOM AEATENBHOCTH YEJIOBEKa, CBSI3aHHOU ¢
XUMHYECKHM MTPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U IEepepabOTKON BEIIECTB;

e yriyOJeHHe NpEeACTAaBICHUH O HAy4YHBIX METOAAX IO3HAHUs, HEOOXOAUMBIX JUIS
nproOpeTeHus] yMEHUI OPHEHTUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHHS] XUMHYECKUX
SBJICHUH, UMEIOIIMX MECTO B MIPHUPOJIE, B MPAKTHUECKON JEATEIbHOCTH U TIOBCEAHEBHOM
KHU3HH.

B mane peanuszanuu nepBooYepeIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX (DYHKIMH
LEJIOCTHOW CHCTEMBI CpeIHEero o0Iero oO0pa3oBaHMs NPU M3YYEHUH IpenMera «XuUMUs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaabHOCTh IPUOOPETAIOT TaKUE LENU U 3a]1a4H, KakK:

e BOCIIMTAaHHE YOEKAEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPUPOABI, YBAKEHUS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPETHUYECKUX M MPUKIIAJHBIX HCCIEOBAHUN B XUMHHU, (POPMUPOBaHUE
MHPOBO33pPEHHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® Pa3BUTUC MOTHUBAIIUU K O6y‘-ICHI/IIO 1 IIO3HAHMUIO, CIIOCOOHOCTEH K CaAMOKOHTPOJII0O "
CaMOBOCITMTAHUIO Ha OCHOBC YCBOCHHA 06meqen013eqecm/1x HeHHOCTefI;

e pa3BUTHE TIO3HABATENILHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyuaromuxcs, (OPMUPOBAHME y HUX CO3HATEIBHOIO OTHOLIEHHS K C€aMOOOpa30BaHUIO U
HEMpEePbIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCHEIIHOW MpOo(ecCHOHATBbHONM M OOIIeCTBEHHON



JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 30POBOM
o0pase K13HH;

o OpMHpOBaHHE YMEHUH U HABBIKOB pa3yMHOT0 NPUPOAONOJIB30BAHUSA, DPA3BUTHE
9KOJIOTUYECKOW KYJIBTYPBI, MPHOOPETECHUE OIbITa OOIIECTBEHHO-TIOJE3HOW 3KOJIOTHYECKOMN
JIeSATEeTbHOCTH.

COJAEP)KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKO XUMMH.

[lpenmer W 3HAU€HHWE OPraHUYECKOW XHMMHH, TPEACTABICHHE O MHOTroo0pasuu
OpPraHUYECKUX COCIMHEHUH.

ONEKTPOHHOE CTPOECHHE aToMa YIJEpoAa: OCHOBHOE U BO30YXAEHHOE COCTOSIHUS.
BaneHTHbIe BO3MOXKHOCTH aToMa yriepoja. XUMHUYECKas CBSI3b B OPraHMUYECKUX COEAMHEHUSX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsI KOBAJICHTHON
cBs3U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THITbI IepeKpbIBaHMUS AaTOMHBIX OpOHUTasIe, G- U T-
cBs3u. OnuHapHas, ABOWHAas W TpouHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJICKYJAX
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopuss cTpoeHuss opraHuueckux coeauHeHudt A.M. byriepoBa M coBpeMEeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHU4YECKUX COEAUHEHUN.
MornekynsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUOB:
pa3BépHyTas, COKpaml€HHas, cKenerHas. M3omepusa. Buuael wu3omepum: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJIEKYJNIax OpPraHUYECKHX COECIUHEHUMH
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o knaccudukanuu opranudeckux seuiects. [lonsTue o GyHKIMOHATIBHON
rpynne. 'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHuYecKuX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX NIPEICTABUTENCH.

OcoOenHoct W Kiaccuukanuss  opraHmdyeckux  peakuuil.  OKHCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKONH XUMUH.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUYEHHs] BEIIECTB M MX NPEBPAICHUN: 03HAKOMIJIEHHE C
o0Opa3liaMu OpraHMYECKUX BEIECTB W MaTepualaMu Ha MX OCHOBE, ONBITHI 1O MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYUPOBaHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesogopoabl.

Anxkanbl. ['omonoruueckuil psa ankaHoB, oOmast ¢GopMmyia, HOMEHKIATypa U H30Mepusl.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN aJKaHOB, SP3-THOpUAM3AIUS aTOMHBIX
opbutaneit yrieposa, 6-cBa3b. duznueckue cBOMCTBA alKaHOB.

XHUMHUYECKHE CBOMCTBA aJIKaHOB: pC€aKkuun 3aMCUICHUA, N30MCPU3ALIUU, ACTUAPUPOBAHMA,
OUKIN3allnu, THUPOJIM3a, KPCKHUHIA, TOpPCHUA. Hpe,Z[CTaBJ'IeHI/Ie 0O MCXAaHU3MC peaKuHﬁ
pPaaIuKaJIbHOTO 3aMCIIICHU .

HaxoxnaeHnue B mnpupone. CnocoObl MOJIYYCHHUA U MPUMCHCHUC aJIKAHOB.

[uxnoankanel. O6mas ¢popmyna, HOMEHKIATypa u uzoMepusi. OcOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOWCTB MaiblX (IHUKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LMKIIOTICHTAaH,
[IUKJIOTEKCaH) MUKI0ATKaHOB. CIIocOoObI OYYEeHHsI ¥ IPUMEHEHHE ITMKI0ATKAHOB.

Anxensl. ['omonoruueckuii psi ankeHoB, o01mas GopmyIia, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl aJKEHOB, Sp2-TMOpUIM3aliisg aTOMHBIX OpOuTasei



yriaepoaa, - u m-cBsizu. CTpyKTypHas u reoMerpudeckas (Luc-tpaHc-) nzomepus. dusnueckue
CBOIWCTBAa aJKEHOB. XHWMHMUYECKHE CBOWMCTBA: pEAKIUM MPUCOCAUHEHUS, 3aMEUICHUS B O-
MIOJIOKEHUE IIpU JBOWHON CBSA3M, NOJMMEpHU3auuu U okucieHus. IIpaBwiio MapkoBHHKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOBI OIY4YEHUS U IPUMEHEHHE AIKEHOB.

AJKa ueHBI. Knaccudukanus aJIKaJUEeHOB (conpspkEHHBIE,
U30JIMPOBaHHbIC, KyMyauposanusie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOECHUS M XUMHUYECKUX
CBOMCTB CONPSDKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. Ilonmnmepusanus conpspKEHHBIX
nueHoB. CriocoObl NOIY4YeHUs M IPUMEHEHHE aJlKaIueHOB.

Anxunbl. ['oMonOrnyeckuii paa alkuHOB, 00mas GopMynna, HOMEHKIATypa U U30MEpHsL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHMHOB, SP-TMOpPHAM3ALUs aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IIPUCOEAVHEHNS, NUMEPU3aluu U TPUMEpPHU3aluH, OKUCICHHs. KHCIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakiuu Ha TPOHYIO CBs3b. CrocoObl
IIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApoMarudecKkue yrieBoIopoabl (apeHsl). ['oMonorudeckuii pssi apeHoB, o01mas Gpopmyia,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl OEH30I1a.
du3nyuecKkue CBOICTBa apeHOB. XHWMHYECKHE CBOMCTBa OEH30Ja M €ro TOMOJIOTOB: PEaKIHH
3aMeIleHus] B OEH30JIbHOM KOJIbLIE U YIJICBOJOPOJHOM pajJMKaje, PEeaKLUu MPUCOEIUHEHHUS,
OKHCIICHHE TOMOJIOTOB OeH3oua. [IpencraBienne 006 OpUEHTHPYIOIIEM JACHCTBIH 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha IpPHUMEpPE AIKHIBHBIX PaJMKaJIOB, KapOOKCHIIBHOM, TMAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajioreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepusarust ctuposa. CriocoObl MoydyeHHs U IPUMEHEHUE apOMaTUYECKUX YTII€BOAOPOIOB.

[Mpuponnsrii ra3. [lomyrHsle HedTsHBIE Ta3bl. HedTh 1 e€ mpoucxoxaenune. KameHHsiid
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsl nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

I'eneTmueckas CBI3b MCKAY pa3JIMIHbIMU KJIaCCaMH YIJICBOJOPOAOB.

OIEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakuum 3aMenieHus
rajoreHa Ha THJIPOKCOTpYIIy, HUTPOrPYIIly, LUaHOIPYyIIly, aMHHOrpymmy. JlelictBue Ha
raJlIOreHIIPOU3BOAHBIE  BOJAHOIO U  CIMPTOBOIO pacTtBopa MEnouyu. Bsaumonencrsue
JUTAIOTCHAIKAHOB C MarHMeM M LUHKOM. lIoHATHME O METauoOpraHMyYecKuX COEAVMHEHUSIX.
Vcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W TIpPU CHHTE3e
OpPraHNYECKHUX BEIIECTB.

OKcliepUMEHTAIbHbIE METOAbl M3YYEHHs BEIIeCTB M MX MpPEBpallleHUil: Hu3yueHHe
(bu3HYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTE), KAUECTBEHHBIX pEaKLUil YIIIeBOAOPOIOB
pa3IMYHbIX KjaccoB (oOeclBeunBaHWE OPOMHOW WM HMOJHOW BOJBI, pacTBOpa NepMaHraHara
KaJIvs, B3aUMOJICCTBHUE allETHIICHAa C aMMHAYHBIM PacTBOpoM okcua cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe yriepojia ¥ BOJOpPOJa B OPraHMYECKUX BEILIECTBAX, IOJyYEHHE STHIEHA WU
W3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekiusamu «Hedts» m «VYromwsy», ¢ obpazmamu
IUIaCTMAcC, KaydyyKoB M pE3UHBI, MOJEIUPOBAaHME  MOJIEKYJl  YIJIEBOAOPOAOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kuciiopoacoaep:kamme opraHudecKkne coeIuHeHUs.

[IpenenbHble omHOATOMHBIE cnUpThl. CTpoeHHE MOJEKyn (Ha MpUMepe METaHoJa U
sTanona). ['omonoruueckuii psz, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHbie CBSI3UM MeXIy
MOJIEKYJIaMH CIUPTOB. XMMHUECKHUE CBOMCTBA: PEAKIIUY 3aMEILEHNUS, IeTUIpaTallui, OKUCIICHNUS,
B3aMMOJICICTBHE C OPraHWYECKUMHU U HEOpraHUYeCKUMHU KHucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CNUPTHL. JleficTBHE 3TaHONa W METaHOoJa Ha OpraHu3M uenoBeka. CrocoObl
MOJTyYEHUs U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.



[TpocTeie 3¢hupsl, HOMEHKIIATypa U u3omepus. OcoOeHHOCTH (PU3MUECKUX M XUMUYECKUX
CBOMCTB.

MHOroaroMHble CHUPTHI — ATUICHTIUKOIb M TIUIEpUH. DU3HMUECKHE M XUMUUYECKHE
CBOICTBa: peakluu 3aMEIICHHs, B3aUMOJACHUCTBHE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAs! peakiiusi Ha MHOTroaTOMHbIe cnupThl. [IpencraBieHue o MexaHu3Me
peakuii HykiieopuIbHOro 3amenieHus. JleiictBue Ha opranusm yenoBeka. CrocoObl moryuyeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOIPYIIBl U O€H30JIBHOTO si/pa.
Owusnueckue cpoiictBa (henoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KayecTBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (enona. CrnocoObl MOMY4YEHUS M IpUMEHEHHE (eHoa.
®enonopManbaeTHAHAS CMOJIA.

KapOoHunbHBIE COEAMHEHUS — albAErHIbl M KETOHBl. JEKTPOHHOE CTPOEHUE
KapOOHMIIBHON rpymmbl. ['oMonoruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUs M HOMEHKiIaTypa. dusuyeckue CBOWCTBA alabACTUAOB M KETOHOB. XHUMHUYECKUE
CBOICTBa albJETU0OB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIernJIoB,
Ka4eCTBEHHbIE peakiuy Ha anbiaeruipl. CrocoObl MONyuYeHUs U NPUMEHEHHUE albJIeruJoB U
KETOHOB.

OnHOOCHOBHBIE TpeieNbHble KapOOHOBbIE KHUCIOTbI. OCOOCHHOCTH CTPOCHMSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DPHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
HpeenbHbIX KapOOHOBBIX KUCIOT. BoopoiHbIE CBSI3M MEX Ty MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHYECKUE CBOMCTBA: KUCIIOTHBIE CBOICTBa, peakuus STepuUKalM, peakuu C y4acTUeM
YIJIEBOAOPOAHOTO paaukaiga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KucioTsl. [loHsTHe O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXHBIX 3¢upax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HENPEEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIOT, JUKAapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, IAJIbMUTUHOBAsA, OJICMHOBAs, JUHONEB8As, JUHONEH08as KUCIOThL. CrocoOsl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psa, oOmas Gopmyna, u3oMepus U HOMEHKIATypa.
DuU3nYECKUEe 1 XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

XKupsl. Crpoenue, ¢pU3NUECKue U XMMUYECKHE CBOWCTBA YKUPOB: THAPOIU3 B KHUCIOU U
1ienouHoi cpeae. OCOOEHHOCTH CBOWMCTB KUPOB, COJEPKAIIMX OCTATKH HEMPEAENbHbIX KUPHBIX
KHCI0T. JKUphI B Ipupoze.

MpbLT4 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JICHCTBUE.

OO6mass xapaktepuctuka yrieBofoB. Kriaccudukamus yrieBogoB (MOHO-, IU- U
noyicaxapuasl). MoHocaxapuapl: TJHOKo3a, (pyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpHOO03a.
duznyeckue CBOMCTBA U HaxoXAeHHe B npupoje. Dortocunres. XMMHUUECKUe CBOWCTBA TTFOKO3bI:
PEaKINU ¢ YIaCTHEM CITUPTOBBIX M JIBJICTHTHOM TPYIII, CTUPTOBOE U MOJIOYHOKHUCIIOE OPOKECHHE.
[TpumeHeHue TII0KO03bI, €€ 3HAUCHHE B KU3HEEATEIIbHOCTH opranusmMa. Jlucaxapuasl: caxaposa,
MaJIbTO3a M JaKTo3a. BoccTaHaBnMBaronye ¥ HEBOCCTAHABIMBAIOIINE AMCaxapuabl. [ uaponm3
nucaxapuaoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuasl: Kpaxman, TJIUKOTEH U
nemtrono3a. CTpoeHre MakpoOMOJIEKYl KpaxMmana, TIIMKOT€Ha M IeJUTIoNIo3bl. Dusndeckue
CBOICTBa Kpaxmalia U LeJUTF0JIO3bl. XUMUYECKHEe CBOMCTBA KpaxMaia: THAPOIN3, KaueCTBEHHAs
peaknmus ¢ HOAOM. XWMHYECKHE CBONCTBA WEIUIIONO3bI: THIPOIN3, TOJdy4eHue 3(upos
1esuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHHsI BEUIECTB M WX MNPEBpAIICHUN: PACTBOPUMOCTh
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIMPTa
B aJIbJIETHU]] Ha PACKaJIEHHON METHOM MPOBOJIOKE, OKUCIEHHE STHIIOBOTO CIHPTa JUXPOMATOM
KaJust (BO3MOYKHO MCIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMU Ha allbJETH/bI (C
ruapokcuaoM auammuHcepeopa(l) u  rugpokcumom  wmenu(Il)), peakuus riunepuHa  c
runpokcugoM menu(Il), xummuueckue cBoiicTBa pacTBOpa YKCYCHOW KHMCJIOTHI, B3auMoJIeiicTBHE




pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBre Kpaxmana C MOJIOM, PEIICHHE
SKCIIEPUMEHTANBHBIX 33]1a4 110 TeMaM «CrupTthl U (enonbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3pUPBD».

A30Tconepmamne OpraHn4eCKue COCAUHECHHUSA.

AMUHBI — OpraHMYecKHWe [MpOU3BOJIHBIE ammuaka. Kriaccudukamuss aMUHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPHUHbIE U TpeTuyHble. CTpoeHHEe MOJIEKYII,
obmas ¢opMmyia, u3oMepus, HOMEHKJIATypa U (pU3UYecKre CBOWCTBA. XUMHUYECKOE CBOMCTBA
anudaTUyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aHMMOCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOM KHUCI0TOU. COM aJIKUIaMMOHHS.

AHWINH — NIpeJICTaBUTENb aMUHOB apoMaTHueckoro paga. CtpoeHue aHuiauHa. B3aumHoe
BJIMSIHAE TPYII aTOMOB B MoJjekyjie aHwinHa. OCOOEHHOCTH XMMHYECKHX CBOWCTB aHMJIMHA.
KayectBenHble peakuuu Ha aHWiIMH. CrnocoObl MOJIydeHHs M INPUMEHEHHE anu(paTHYeCKUX
amMuHOB. [losyueHne aHuInHA U3 HUTPOOEH307a.

Amunokuciotsl. Homenknatypa u uzomepusi. OTiesbHbIC IPEICTaBUTENHN 0.-aMUHOKHUCIIOT:
TJIMIWH, anadud. OU3ndecKkue CBOMCTBAa aMUHOKHCIIOT. X MMHYECKHE CBOMCTBA aMHHOKHUCIOT KaK
aM(}OTEepHBIX OPraHUYECKUX COCTMHCHHH, peaKIysl TOJUKOHISHC AU, 00pa30BaHKUe MENTHIHON
cBs3u. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THAPOJIU3 TIENTUIOB.

benku xak npupoHbie monuMepsl. [lepBuyHasi, BTropudHasi ¥ TpeTUYHAs CTPYKTypa OEIKOB.
XVMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEaKIIMK Ha OCIIKH.

DKCHEpPUMEHTAIbHBIC METO/IbI H3YUCHUS BEIIECTB U MX IMPEBPAIICHUI: paCTBOPEHUE OCIIKOB
B BOJIe, JEHaTypalus O€JIKOB IpPU HArpeBaHWM, I[IBETHBIC pEaKIMU Ha OEJKH, pelieHue
AKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCOJIepKalllie OpPraHUYECKHE COCIMHEHUS» U
«Pacrio3HaBaHME OPraHMYECKUX COCTUHEHUI.

BBICOKOMOJIeKyJIﬂpHLIe COCINHCHMUA.

OCHOBHBIC IIOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/If/'Il MOHOMCp, HOJUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3alNU, CPCAHAA MOJICKYJIIpHAss Macca. OCHOBHBIE
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — noJIMMEpu3aluAa U NOJUKOHACHCAI .

[Tonumepnsie MaTepuansl. [lnacTmacces! (MOAMATHIIEH, TOTUIPONUIIECH, TOJIMBUHUIXIIOPU,
MOJINCTUPOII, TOJIMMETHIIMETAKpUIIAT, OJMKApOOHATHI, HOJUATUIIeHTepedTanar). Y Tuinuzauus u
nepepadoTKa MIaCTHKA.

OnacToMepbl: HATypaJbHBIM  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bosokna: HarypaigpHBIe (XJIOMOK, MIEPCTh, IMIENK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoOH U JIaBCaH).

[ToymmMeps! crienuaibHOTO Ha3HaYeHUS (Te(IIoH, KeBIIap, SJICKTPOITPOBOISIINE MTOJIUMEPHI,
OunopasinaraeMbie TOIUMEPHI).

3KCH€DI/IM€HT3J’ILHBI€ METOJBI M3YUYCHHUA BCHICCTB M HX HDGBDaHIGHI/II\/'II O3HAaKOMJICHHUEC C
O6p&3].[aMI/I MNpUPOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, Kay4YyKOB, PCHICHUC
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Pacro3HaBaHne MIaCTMAcC U BOJIOKOH.

PacuérHble 3a1a4n.

Haxosxenne MoyieKyasipHOil OPMYIIBI OPTaHHYECKOTO COSTUHEHHUS TI0 MaCCOBBIM JIOJSIM
DIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXIACHHE MOJEKYISIpPHOU (OPMYIbl OPTaHUYECKOTO
COoeTMHEHMS 110 Macce (00BEMY) TTPOTYKTOB CTOPaHUsI, 110 KOJIMYECTBY BEIIeCTBA (Macce, 00bEMY)
MPOAYKTOB PEAaKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIbI
OpPTaHMYECKOTO BENICCTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WJIH CIIOCOOOB TIOTy4YEHHUS,
oTpezieNieHue I0JIM BBIXOa MPOIYKTa PEaKIUU OT TEOPETUIECKH BO3MOMXKHOTO.

MexnpeaMeTHBIE CBA3H.




Peanuzanus MeXnpeaMETHBIX CBSI3€H IpPU M3yYEHUHM opraHmdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI 4epe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak H
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01mue ecTecTBEHHO-HAayuYHble TOHSTHS: SBJIEHUE, HAy4yHbIH (akT, TUMOTE3a, TEOpHS,
3aKOH, aHaIM3, CHHTE3, KIacCHUUKalus, HAOIIOJECHUE, M3MEPEHUE, SKCIICPUMEHT, MOJICIb,
MOJIeJIUPOBaHUE.

®du3uka: MaTepus, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TeN0, 00BbEM, arperaTHOe COCTOSHHE BELIECTBA, (PM3NYECKUE BEJINYMHBI, €AMHUIIBI
U3MEPEHMs, CKOPOCTh, SJHEPTHsA, Macca.

buonorus: kieTka, opraHu3M, 3KOocHcTeMa, Onocdepa, MeTaboIM3M, HACICACTBCHHOCTD,
aBTOTPOHBIA M TeTepOTPOHBIM TUN MHUTaHUS, OpoxkeHHe, (HOTOCHUHTE3, HIbIXaHUEe, OEJKH,
YIJICBOJIBI, JKUPbI, HYKJICHHOBBIC KUCIOTBI, (DEPMEHTEHI.

I'eorpadust: mone3Hple HCKOMAEMBbIE, TOILIHBO.

TexHoorns: IMUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O ITUTAaHUA, MOIOIIUE CPEACTBA,
MaTCpHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA [NPOT'PAMMBI 10 XUMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA30OBAHU

JIMYHOCTHBIE PE3YJIBTATbHI

B coorBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJA0OM B CTPYKTYPEC JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHS IPEIMETA «XUMHSI» Ha YPOBHE CPEIHET0 001Iero 00pa30BaHMs BBIICICHBI
CIICAYIOIIHE COCTABIAIONIME: OCO3HAHHE OOY4YalOIMMHCA  POCCHHCKOM  Tpa)KIaHCKOM
UJICHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BHTHIO, CaMOCTOSTEIBHOCTH W CAaMOONPEACICHUIO;
HaJIM4yue MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCS MPUHSATHIMH B OOIIECTBE MpPaBWIAMH M HOPMaMH IIOBEICHHS; HAIMYHE
IMpaBOCO3HAHMA, DKOJIOTHUECKOH KYJBbTYPBHI; CIIOCOOHOCTH CTaBHUTh eI U CTPOUTH KU3HCHHBIC
TUTAHBI.

JlugHOCTHBIE PE3yNIbTAThl OCBOCHHS MpeaMeTa «XUMUs» OTpakarT cHOpMUPOBAHHOCTH
OTIbITa MO3HABATENBHON U MPAKTHUUYECKOM NeATENbHOCTH 00yUYalouXcs B MPOIlecce peann3aun
00pa3oBaTenbHON JAESTETHbHOCTH.

JIMYHOCTHBIE pE3yabTaThl OCBOEHUS IMpeaMeTa «XUMHUS» OTPaXkarT c(HOPMUPOBAHHOCTD
OTbITa [TO3HABATEIBHON U MPAKTUYECKOM JNEeATENIbHOCTH 00yUYaroluXcsl B MPOIEcCce peann3anuu
00pa30BaTeNbHON JAEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI 00YJarOIMMHCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEeHHUS K
3aKOHY U IIPABOIIOPSIKY;

IIPEACTABICHUS O COLMAIBHBIX HOpMax W IPAaBUIAX MEXKIUYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTU IPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJIOTUKY U apryMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUA K MCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOU
XUMUH;

YBa)KEHHsI K IpOLECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTUUYECKOTO IMPHIIOKEHHS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHblE HAYKH €CThb pe3ylbTaT HIJUTENbHbIX HAOIIOACHUH,
KPOIIOTJIMBBIX KCIIEPUMEHTAIBHBIX ITIOMCKOB, IOCTOSHHOI'O TPY/1a YYEHBIX U IIPAKTUKOB;



WHTEpeca M TMO3HABAaTEJIbHBIX MOTHUBOB B IMOJIYYEHUH U TOCIEIYIONIEM aHaju3e
uH(OpPMaLIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHbIE C XUMUUECKUMU SIBIICHUSIMH, U IPUHUMATD
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHHWE M IOCTYNKH CBOUX TOBApHILEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEeH 370poBoro M 0Oe3omacHOro obOpasza >KU3HM, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui Oe30macHOro oOpalieHHs ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOM JEATEIbHOCTH;

MOHMMAHUSA LIEHHOCTH TpaBWI HHAMWBHUIYAJbHOTO M KOJJIEKTUBHOTO 0€30I1acHOrO
MIOBEJCHUS B CUTyalUsIX, YIPOXKAIOIUX 30POBBIO U JKU3HU JIIOCH;

OCO3HAHHUS TOCJIEICTBUN W HENPUATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHHS aJKOTroJs,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-MCCJIEI0BATEIbCKONW JI€ATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHUHM NPAKTUYECKUX 3a4a4 COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUUYECKOMY M3YUYEHUIO Npodeccuil pa3Iu4yHOIro pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaX€HUs K TPYLY, JIIOASAM TpyZa U pe3yJbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHON TPACKTOPUU 00pa3oBaHus, Oyaymieit
npodeccuu u peanusalunuu cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K010rNYeCcKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 1IeJIECO00Pa3HOro OTHOLICHHS K MPHUPOJAE KaK MUCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00ANBHOTO XapaKTepa HKOJIOTMUYECKUX MPOoOsieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

0CO3HaHMsI HEOOXOAUMOCTH HMCIIOJIb30BAHMS JOCTHXKEHUM XUMHHM Il PELIeHUs] BOIIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATUS NEHUCTBUM, NMPUHOCSIINX BpEeZ OKPYKAIOLIEH NPUPOIHON Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOrO SKOJIOTMYECKOTO MBIIIIEHUS, JKOJOTHYECKOW KYJBTYpPHI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTUKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHUPOBO33PEHHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKu U
00LIECTBEHHON IPAKTHUKHY;

MOHMMAaHUSA CHEMUPUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUH
paloOHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUH LEJIOCTHOTO MPEICTaBICHUsS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU W
pelieHny IpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHMH JUIsI COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTHUYECKOl, NHUIIEBOH M DKOJOTMYecKOoW Oe30MacHOCTH, B PA3BUTHU  MEIUIIMHBI,



00eCIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/Ia U 3KOJIOTMYECKH KOM(POPTHOM KHU3HH KaXJI0T0 YJeHA
00111eCTBA;

€CTECTBCHHO-HAyYHOM T'PAMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB IIO3HAHWI,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUSA IS
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEro MUpa M HPOHCXOJAIMX B HEM HM3MEHEHH,
yYMEHHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMUXCS TaHHbBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIHO MCII0JIb30BaTh XUMUUECKUE 3HAHUS JJIs peleHUs MpolieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlHsIX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATENbCKON JEATEIBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENPEephIBHOMY OOpa30BaHHI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPYAA B PA3IMUHBIX cepax NpodecCuOHAIbHOM e TebHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie Pe3yJIbTaThl OCBOCHHS MPOrPaMMbI 110 XMMHUH Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

- 3Ha4YMMbIC IS (POPMUPOBAHUS MHUPOBO33PCHHUS OOYYAIOUIMXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHTHS, OTPAXKAatOIIHUE LEIO0CTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIICIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

- YHUBCPCAJIBbHBIC y‘~IC6HI)I€ HeﬁCTBHﬂ (HO3HaBaTeJII)HI>IC, KOMMYHUKATHBHBIC,
peryiasTHBHBIC), oOecreunBarone (HOpMUpOBaHHE (YHKIIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

- CIIOCOOHOCTh  OOY4YAIOIIMXCS HWCIOJB30BATh  OCBOCHHBIE  MEKIUCHIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJbHBIC y4YeOHBIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHbIe PE3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a3oBbIe JJOrMUYecKHe AeHCTBHSI:

-CaMOCTOATEIbHO (POPMYIHPOBATh W aAKTyaIM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

-ONpeAeNiaTh LENU JEATEeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LCIIAMUA,

-MCMOJb30BaTh MPU OCBOCHUM 3HAHWUNW NPUEMBI JIOTUYECKOIO MBIILUICHUS: BBIICIAThH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIINE MOHATUS JUIsI OObSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

-BI)I6I/IpaTI> OCHOBAHUA U KPUTCPUUN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCUICCTB U XUMHUYCCKUX peaKquI;

-yCTaHaBIIMBaTh MPUUYNHHO-CJIE/ICTBEHHBIE CBSI3U MEXY U3y4Ya€MbIMU SIBIICHUSIMU;

-CTPOUTH JIOTMYECKUE pacCyXAeHHs] (MHAYKTUBHbIE, JAECIyKTHUBHBIC, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

-IPUMEHSTH B TPOIECCEe TO3HAHMS UCTONIb3yeMble B XUMHH CHMBOJINYECKUE (3HAKOBHIC)
MOJIeNIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XumMudeckass (GopMyla, ypaBHEHHE XHUMHUYECKONH pEakiMu — TMpU PEIIeHUHd Y4eOHBIX
IMMO3HABATCJIIbHBIX U MTPAKTUYCCKUX 3a/ad, IPUMCHATHE HA3BAHHBIC MOACIIbHBIC ITPCACTABICHUA JI
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEUIECTB U XUMUYECKUX PEAKIUH.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIL;

dopmynupoBaTh MM M 3aJa4d  UCCICAOBAaHUS, WCIOIb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJICTh HABBIKAMU CaMOCTOSTEJIBHOIO IIJJAHUPOBAHUS M IPOBEACHUS YYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJCTaHHON
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
IPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METO0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHUPOBATHCSI B PA3NIMYHBIX HCTOYHHMKAX HHGopManmu (HAY4IHO-TIOMYJIApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHNUS, KPHTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dopMynupoBaTh 3ampoChl U IMPUMEHATh pPA3IUYHbIE METOJbl IPU IOUCKE U OTOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJIbHYIO (popMy mpeacTaBieHuss HHGOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KAauyeCTBE CPEICTBA MNpH paboTe ¢ XUMHYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CHUMBOJIBI, (popMyIiel, aO0peBUATYPHI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATTISIAHOCTH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

3aJlaBaTh BONPOCHI 10 CYLIECTBY 00CYK1a€MOM T€MBbI B XOZI€ IMaJora U/uiu JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTB CBOM NPCIOKCHNUA OTHOCUTCIIBHO BBITIOJITHCHUA
IIPEI0KEHHON 3a1a4H;

BBICTYIIATH C HpGSCHTaHHCﬁ PE3YyIbTAaTOB MO3HaBaTEeIbHOMN ACATCIIBHOCTH, ITOJTYUYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIINOJHEHUM XMMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO HCCIACAOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3aluy y4eOHOro MpoekTa, u (opMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHMS MTO3ULIUHN B X0/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PeryasiTuBHbBIC YHHBepCaJbHbIC y4eOHbIC 1CHCTBHA:

- CaMOCTOSITENIHO IJIAHUPOBATh U OCYLIECTBIISATH CBOIO MO3HABATEIbHYIO JESTENBHOCTD,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuT™M JEUCTBUN NPU BBHINOJHEHUM Y4EOHBIX M MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3 (PEeKTUBHBIN CIIOCOO MX pelIeHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HaHUHN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

- OCYLIECTBJIATh CAMOKOHTPOJIb AESITEIBHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATbBI



[IpenmerHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbl 110 XMMHUHU Ha yriyOJIEHHOM ypOBHE Ha
YPOBHE CpeHEro OOIIero oOpa3oBaHUs BKJIIOYAIOT CrenuUYecKre s y4eOHOro mpeaMera
«XUMUS» HayyHbIE 3HAHUS, YMEHHsS M CIIOCOOBI JEHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHMSI U MPUMEHEHHIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyalUsiX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHEN. B mporpamme 1o XuMuu npeAMETHbIE Pe3yIbTaThl IPEICTABICHBI 10 F'0J1aM
U3yUYCHHS.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs) OTpaXaroT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECTE U 3HAUEHUH OPTraHUYECKON XMMHUHU B CUCTEME
€CTECTBEHHBIX HAayK U €€ poyii B 00eCcTIeYeHNN YCTOMUYNBOTO Pa3BUTHS YEJIOBEUECTBA B PELICHUT
npo0JIeM KOJIOTUYECKOM, SHEPreTUYeCKONH M MHIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMM HOBBIX MAaTEpPHaliOB, HOBBIX MCTOYHHKOB JHEPIHH, B OOECIEUEHUU PAIOHATBHOIO
IPUPOONOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYyphl YENIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIAJICHHUE CHUCTEMON XHMMHUYECKMX 3HAaHHUH, KOTOpas BKJIIOYAeT: OCHOBOIIOJAraroliue
MOHSTHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U ANEKTPOHHAs 000JI04YKa aToMa, s-, p-, d-aToMHbIE
opOuTanu, OCHOBHOE U BO3OYKIEHHOE COCTOSHUS aToma, THOpHIM3aIis aTOMHBIX OpOUTAaJeH,
HOH, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PYHKIIMOHAIbHAS TPYIINA,
paaukan, CTPYKTypHble GopMylnbl (pa3BEPHYTHIE, COKpalIEHHBIE, CKEJIETHbIE), H30MEpus
CTPYKTYpPHasi ¥ NMIPOCTPAHCTBEHHAsI (T€OMETPUYECKast, ONTHIECKas), M30MEPhI, TOMOJIOTUIECKHUIA
psii, TOMOJIOTH, YIJIEBOJAOPOJIbI, KUCIOPOA- M a30TCOAEpKAlllhe OpPraHU4eCKHe COCAMHECHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHHUS; TEOPHH, 3aKOHBI
(mepuonuyeckuit 3akoH J[. M. MenzgeneeBa, Teopus CTPOCHUS OpPraHHMUYECKHUX BEIIECTB A.
M. BytiepoBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBPALICHUS SHEPTHA
Opyd  XUMHUYECKHX  PEaKIHsiX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH  SI3BIK  XUMHUH,
MHUPOBO33PEHUYECKHE 3HAHHSI, JICKAIIUE B OCHOBE MOHWMAHHS NPHUYUHHOCTH W CHCTEMHOCTH
XUMHUYECKHX  SIBJICHHUN;  TPEACTaBICHUS O  MEXaHM3MaxX  XUMHYECKHX  peaKIuid,
TEPMOJIMHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3AUMHOM BIIMSTHUA
ATOMOB U TPYIIIT aTOMOB B MOJIEKYyJIaX (MHIYKTUBHBIN U Me30MepHBIN 3P (HeKThl, OpHeHTaHTHI | 1
Il poma); ¢akTomOrMUecKue CBEACHUS O CBOMCTBaX, COCTaBe, IOJIYYEHHH U 0e30MacHOM
WCIOJIb30BAaHUU BAYKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTU
YeNoBeKa, OOINX HAYYHBIX TPUHIUITAX XUMHYECKOTO TIPOU3BO/ICTBA (HAa IPUMEpE MPOU3BOICTBA
MeTaHoJ1a, epepaboTKu HePTH);

cOPMHPOBAHHOCTh ~ YMEHHMW:  BBIABIATH  XapaKTepHbIE  MPHU3HAKH  TIOHSTHH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BaThb COOTBETCTBYIOUIME IMOHATHS NPU ONHUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCTh YMEHHIA:

UCTIOJIF30BaTh XUMUYECKYIO0 CHMBOJIUKY JIJISl COCTABJICHUSI MOJIEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPTraHUYECKUX BEIIECTB;

COCTABIIATh YPABHEHUSI XUMHUYECKUX PEAKIMHA U PACKPBIBATh UX CYITHOCTh: OKUCIHTEIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi MOCPEICTBOM COCTaBJICHHUS AJIEKTPOHHOI0 OanaHca 3TUX peaKIuid,
peaxIuii HOHHOTO 0OMeHa ITyTEM COCTABIICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHHIA;

U3rOTaBIMBAaTh MOJEIN MOJEKYJ1 OpraHMYeCKHMX BEIIECTB M WIIIOCTpalMM UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHU: YCTaHABIMBATH MPUHAIIEKHOCT U3YYEHHBIX OPTaHUYECKUX
BEIIECTB IO MX COCTaBY M CTPOCHUIO K OMPENeNIEHHOMY KIIACCY/TPYIIe COSTUHEHNH, TaBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HoMmeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BAaHU
JUTSL OTAEIBHBIX MPECTaBUTENCH OPraHMUECKUX BEIIECTB (ITHIICH, alleTUIICH, TOJIYOI, TIHUIEPHH,
ATUJICHIJIMKOIIb, (EHOJ, (POpMaNIbIETH I, alleTalbJIeT U], alleTOH, MypaBbUHAas KUCIIOTa, YKCYCHas
KHCJIOTa, CTEaPHHOBAs, OJICMHOBAs, MAJbMUTHHOBAs KHCJIOTHI, TJIHIIMH, allaHWH, MallbTO3a,
bpyKTO3a, aHUIIMH, AUBUHWII, U30MPEH, XJIOPOIIPEH, CTUPOII U IpYTHE);

C(OPMHUPOBAHHOCTh YMEHHS OINPENENITh BHUJI XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBS3b, G- U M-CBSI3b, BOAOPOAHAS CBS3b);



c(OPMHPOBAHHOCTh YMEHHSI MPUMEHSATh MOJOXKEHUS TEOPUU CTPOCHHS OPTraHUYECKUX
BemecTB A. M. bytiepoBa miis oOBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U
CTPOCHMUS;

C(OPMHPOBAHHOCTh YMEHHMHM XapakTepu3oBaTb COCTaB, CTPOEHHUE, (U3NYECKHE WU
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKAHOB, LMKJIOAJIKAaHOB, AJIKEHOB, AJKAJUCHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH U aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOA0OB (MOHO-, TU- U IIOJIMCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO0 CBA3b MEXKAY HUMU YPaBHEHMSIMH COOTBETCTBYIOILHX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (HOpMYII;

c(OPMHPOBAHHOCTh YMEHHS TMOATBEPXKAATh HAa KOHKPETHBIX IPUMEpax Xapakrep
3aBUCUMOCTH PEAKLIMOHHON CHOCOOHOCTH OPraHMYECKMX COEIMHEHMH OT KPaTHOCTH M THIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

Cc(OPMHUPOBAHHOCTh YMEHUS XapaKTepU30BaThb HCTOYHUKH YIJIEBOJOPOJHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
IPOAYKTOB NEpepabOTKH;

c(OPMHPOBAHHOCTh BIIQJICHUSI CHUCTEMOH 3HAaHMM O €CTECTBEHHO-HAYYHBIX METOMaX
IO3HAHUS — HaOJIOJEHUM, W3MEPEHMH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

CcOPMHPOBAHHOCTh ~ YMEHMS INPUMEHATh OCHOBHBIE  ONEpPAlMM  MBICIUTEIBHOM
NEeSITeTbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMAaTH3alMIO, BBISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l — /17151 U3Y4YEHUsl CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIISATH B3aUMOCBSI3b XMMHUUECKUX 3HAHUM C MOHATUSIMU U
IPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUajibHOrO0 €AMHCTBA MHUpPA, WUCIIOJIb30BATh CUCTEMHBIE 3HAHUS IO
OpPraHMYeCcKON XUMMHU JJIsi OOBSICHEHHS U IPOTHO3MPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHUPOBAHHOCTh YMEHMH: NPOBOJUTH pacu€Thl IO XUMHYECKHM (GopMylnaM H
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacu€Thl M0 HAXOXKICHHI0O XMMHUYECKOH ()OpMYJIbI BEIIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, AHAJIM3UPOBATh U OLIEHUBATH C TMO3MUIIMM
HKOJIOTHYECKOM 0€30IacHOCTH MOCHEACTBUS OBITOBOM M MPOU3BOJICTBEHHON JESTEIBHOCTH
YEJIOBEKa, CBSI3aHHOM C TIepepabOTKOM BEIIECTB, HCIOJIb30BATh IOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX pEIIeHUH MPOoOIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITEIbHO IUIAHUPOBATH U MPOBOJUTH XUMHUYECKHIM
HKCHEPUMEHT (TIOJIy4€HUE U N3yUYeHHE CBOMCTB OPraHNYECKHUX BEILECTB, KAUYECTBEHHbIE PEAKLIUU
YIII€BOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILECTB, PEIICHNE
HKCIEPUMEHTANIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMUECKUX BEILECTB) C COOJIIOJICHUEM ITPaBHII
Oe3omacHOro odOpalieHus ¢ BellecTBaMH U JabOpaTOpHBIM 000pYyAOBaHHEM, (POPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ynbTaThl OSKCIIEPUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroAaTh NpaBuiIa SKOJOTMUYECKH LeJIecoo0pa3HOro MOBENEHUS B OBITY U TPYAOBOM
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 3710POBbs, OKPYXKAlOUIEW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO NEHCTBUS Ha JKUBBIE OPraHU3MBbI OIPENEIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHUMAas cMbIca nokazarens [1/1K;

aHAJTM3UPOBaTh  I1I€NIECOOOPAa3HOCTh ~ NPUMEHEHUS  OPraHMYeCKHX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0/1b34;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBIATH IleJICHANPABICHHBIH TOUCK XUMHYECKOH
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-HaydHasl JUTepaTypa, CpelacTBa
MaccoBoi HH(popmanuu, MHTepHET M Jpyrue), KpUTHYECKH aHATU3UPOBATh XHUMUYECKYIO



uHpopMalrio, epepadaTbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a7a4en.
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