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MNOACHUTEJBHAS 3ATIMCKA

Pabouas mporpamma mo XMMHU Ha YpOBHE CpeiHero odmiero oOpasoBaHus pa3paboTaHa Ha ocHOBe (DemepanbHOTO
3akoHa 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanum B Poccuiickoit ®eneparum», TpeOoBaHHH K pe3ylIbTaTaM OCBOCHHUS
(denepanbpHOi 00pa3oBaTeNnbHOM MporpamMmMsl cpeanero odiiero oopazoanus(POIT COO), npencraBnenHbix B DenepaibHOM
TOCyapCTBEHHOM oOpaszoBarensHOM ctanmapre COO, ¢ yuérom KoHmenumu mpenonaBaHust ydeOHOTO mpexMera «XHUMHS) B
oOpa3oBaTenbHBIX oOpraHm3anusax Poccuiickolt ®Denepanuu, peanu3yIOIIUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPAMMBI, H
OCHOBHBIX IoJIOkeHUH «CTpaTternu pa3BuThs Bocnutanus B Poccutickoit @eneparmu Ha iepuox o 2025 roxa» (Pacnopsikenne
IIpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE yIiIyONEHHOTO M3ydeHHs 3aHMMaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAyYHOro 0O0pa30BaHUS
yuanmmxcst 10-11 kmaccos. M3ydenue nmpexMmera, peansyeMoe B YCIOBHAX MH(G(GEPEHIMPOBAHHOTO, TPOGIILHOTO 00yYEeHNS,
MpPU3BaHO 00ecHeynTh 00Ie00pa30BaTEIbHYI0 U OOIIEKYJIBTYPHYIO HOATOTOBKY BBITYCKHHKOB IIKOJBI, HEOOXOAUMYIO TS
aanTanuyd UX K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKM3HM B COIIMYME, a TaKXkKe IS POJOJDKEHHUS 00ydeHHs B OpraHHM3aIMsIX
npoeCCHOHATBHOTO 00Pa30BaHys, B KOTOPBIX XHUMHS SBJIACTCS OAHOH M3 IIPUOPUTETHBIX AUCILMIUIMH.

B mporpamme mo XuMuM Ha3zHa4eHHE IIpeAMeTa «XHMUS» IHOJydaeT HOAPOOHYI0 MHTEPIPETALHIO B COOTBETCTBHU C
ocHoBonomaraomumMi nosoxkeHnsaMu @PI'OC COO o B3anM0o0OyCIIOBICHHOCTH II€TIel, COACpKaHus, Pe3yabTaTOB 0OydeHHS U
TpeOoBaHMI K YPOBHIO NOATOTOBKH BBITYCKHUKOB. CBHAETEIBCTBOM TOMY SIBJISIOTCS CIICAYIONIHE BBITOJIHSEMbIE IIPOrPaMMOi
M0 XUMHH (YHKIIUH:

e  uH(DOPMAIMOHHO-METOAUYECKas, pealn3alis KOTOpol oOecredynBaeT NONy4YeHHE MPEACTABICHUS O IesX,
comepxaHuM, oOmell crparernn oOydeHMs, BOCIUTAHHMS U Pa3BUTHA OOYYaIONIMXCSA CPEICTBAMU IIpEeIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO TPOQHIIS;

e  OpraHM3alMOHHO-IUIAHUPYIONIas, KOTOpas NpeIyCMaTpHBaeT OIpEACNICHHe: INPHUHLIUIIOB CTPYKTYpHPOBAaHHS U
MOCIIEJOBATEIbHOCTH H3ydeHHs y4eOHOro MaTepuana, KOJTWYECTBEHHBIX M KAadeCTBEHHBIX €Tr0 XapaKTepHUCTUK;
MOAXO/M0B K (OPMHPOBAHHIO COJEP)KATENFHOH OCHOBBHI KOHTPOJS M OLIGHKH OOpa30BaTENbHBIX JOCTH)KEHUH
00y4aroNMxcsl B paMKax HTOTOBOM aTTeCTAlluy B (pOpMe €IHMHOTO FOCYJapCTBEHHOTO YK3aMEeHa 110 XUMHUH.

TIporpaMma mist yriayOnEHHOTO U3yYCHUS] XMMUU:

e  YCTaHABIMBAcT WHBApPHAHTHOE IPEAMETHOE COJAepKaHHWe, 00s3aTeNbHOEe JUIS HM3YYCHUs B PaMKax OTACNIBHBIX
npoduiiell, mpexycMaTpUBaeT paclpeelieHHe H CTPYKTyPHPOBAHUE €r0 MO KJIaccaM, OCHOBHBIM COJIEPKaTeIbHbIM
JMHUSIM/pa3/ienaM Kypca;

e 1a€T mpUMepHOe paclpe/ielieHue y4eOHOro BpeMeH!, PEKOMEHAYEMOT0 [UIsl U3y4YEHHs OT/ICIbHBIX TEM;

e  mpeuIaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTD H3YUeHHUs y4eOHOro MaTepraia ¢ y4€ToM JIOTHKHU MOCTPOCHHs Kypca,
BHYTPHIIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e  1aéT METOAWYECKYI0 WHTEPIPETAMIO Iejeld W 3amad W3y4eHHs IpeaMeTa Ha YIIIyOJEHHOM YpPOBHE C Y4ETOM
COBPEMEHHBIX TPHOPUTETOB B CHCTEME CpemHero oOmero oOpa3oBaHHS, COJAEPKATEIBHONH XapaKTepPHCTUKU
IUTAaHUPYEMBIX Pe3yNbTaTOB OCBOSHHS OCHOBHOW 00pa30BaTEIbHON MPOTpPaMMBI CpeTHEro odmero odpa3oBaHMs
(JIMYHOCTHBIX, METaNpeIMETHBIX, NMPEIMETHBIX), a TaKKe C y46TOM OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIbHBIX
JIEHCTBHI 00YJAaIOIErocs M0 OCBOCHUIO CO/ICPIKAHUS TIPEeIMETa.

ITo BceM Ha3BaHHBIM IO3WIMSM B MpPOTpaMMe MO0 XHMHH NPEAYCMOTPEHA MPEEMCTBEHHOCTh ¢ 00y4YeHHeM XMMHH Ha
YpPOBHE OCHOBHOTO 0Omero oOpa3oBaHUS. 3a TIpelnellaMd YCTaHOBIEHHOM TPOTpaMMOM IO XHUMHH 00s3aTelbHOU
(MHBapHaHTHOI) COCTABISIONIEH COlepKaHUs y4eOHOTo mpeaMera «XHUMHs» O0CTaETCsl BO3MOXHOCTh BBIOOpA €ro BapHaTUBHOM
COCTaBIISTIONIEH, KOTOPast IOJDKHA OTPEETATHCS B COOTBETCTBHH C HAIIPABICHUEM KOHKPETHOTO MPOGHIIs 00ydeHusI.

B cootercTBnu ¢ koHnEenTyansHbIMA HonoxeHHIME PI'OC COO o HazHaYeHHN PEeIMETOB 6a30BOTO M YIIyOIEHHOTO
ypoBHell B cucteMe aud(epeHIPOBAaHHOIO OOy4YEeHHsS Ha YPOBHE CpEOHEro ooOIiero oOpa3oBaHMs XUMHUS Ha YpPOBHE
yIITyONEHHOTO W3y4YeHUs HANpaBiIeH Ha PeaH3alfio MPEeMCTBEHHOCTH C MOCIEAYIONIMM 3TAlloM IOIyYeHUS XHMHYECKOTO
O6pa30BaHl/Ifl B paMKax HU3Y4Y€HHUsS CICUHUAIBHBIX €CTCCTBECHHO-HAYYHBIX U XMUMHUYCCKUX AUCHUIUIMH B BYy3aX W OpraHU3alUAX
cpenHero nmpodgeccnoHaTbHOTO 00pa3oBaHus. B 3Toi cBA3M M3ydeHHe npeaMera « XUMHUS» OPUEHTHPOBAHO IPEUMYIIECTBEHHO
Ha pacIIUpeHHe M yriayOJeHHe TEOPETHYECKOW M MPAaKTHYECKOH MOArOTOBKM OOYYArOMIMXCs, BBIOPABUIMX ONpPEICIEHHBIM
npodwis 00y4eHHs, B TOM YHCIE C MEPCIEeKTHBON IOCIEAYIOMIEro MOTyYeHUsT XUMHIECKOro o0pa3oBaHMS B OpPTaHM3aIUIX
npodeccroHanbHOro obpaszosanus. Hapsiay ¢ atuM, B cBete TpeboBanuii ®I'OC COO k miaHUPYeMBIM pe3yJibTaTaM OCBOCHHS
(denepanbHON 00pa3oBaTeIbHOI MPOrpaMMBbl CPEAHEro OOLIero 00pa3oBaHHs H3YyUSHHE NpeaMera «XHUMHUS» OPUEHTHPOBAHO
Taloke Ha pelieHWe 3aJad  BOCIUTAHHMSA ¥ COIHANBGHOTO pa3BHTHs oOOydaomuxcs, Ha (OpPMHpOBaHHME Yy HHUX
OOIIEHHTEIUICKTYaJ bHBIX YMEHUH, yMEHHH palnuoHaIM3alui y4eOHOro Tpyaa M OOOOMIEHHBIX CHOCOOOB [EATENBHOCTH,
MMEIOIIIX MEeXANCIUIUINHAPHBIN, HaIIPEAMETHBIH XapaKkTep.

CocraBisomumMu  npeaMera «XUMHUS» Ha ypPOBHE YIUIyONEHHOTO H3YYeHHs SBIAIOTCS YriyONS8HHbIE Kypehl —
«Opranndeckas xumus» U «OOmass M Heopranmdeckas xumus». [Ipm ompeneneHHMm mOIXoJ0B K OTOOpY M CTPYKTYPHOM
OpraHu3alyy COJEP)KaHHUsA 3THUX KypCOB B MpOrpamMMe MO0 XUMHHU 3a OCHOBY IpuHATHI nonoxeHuss ®I'OC COO o paznuumsx
6a30Boro U yriryOnEHHOTO YpOBHEH H3yueHUs IIpeaAMeTa.

OcHoBy coznepxanus KypcoB «Opranndeckast xumus» 1 «OOIas 1 HeopraHudecKasi XUMUSD COCTaBISIET COBOKYITHOCTD
MpEeIMETHBIX 3HAHUH M yMEHMH, OTHOCAIIMXCA K 06a30BOMy YPOBHIO H3ydeHMs INpeAMeTa. JTa CHCTeMa 3HAaHMH IOTydaeT
ONIpefeNICHHOE  TEOPETHUYECKOe JONOJHEHHE, IO3BOJIIONIeEe OCO3HAHHO OCBOMTH  CYIIECTBEHHO OONBIINA  00BEM
(akronornueckoro mMarepuana. Tak, Ha yrinyONEHHOM YpOBHE M3y4EHHMsS IpeaMera o0ecreueHa BO3MOXHOCTh 3HAUMTEIBHOTO
yBeIM4eHHsT 00bEMa 3HAHMI O XMMHYECKHX JJIEMEHTaX M CBOMCTBAX MX COCJWHEHUH HA OCHOBE PACHIMPEHUS U YIIyOJIeHHs



NPEJICTAaBICHUA O CTPOSHHMHU BEIIECTBA, XMMHYECKOH CBS3M M 3aKOHOMEPHOCTSX INPOTEKaHUsI PEeaKIHii, pacCMaTPHBAEMBIX C
TOYKH 3pPEHUs] XMMHYECKOW KMHETHKM M TEpMOAMHAMUKH. V3ydeHue nepHoanueckoro 3akoHa U Ilepmommdeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX KBAaHTOBOMEXaHMUYECKHX IIPEICTAaBICHUSIX O CTPOCHUHM aToMa.
Xumuueckasi CBsi3b 00BACHAETCS C TOUKH 3PEHHS SHEPTeTHYECKUX M3MEHEHHH mpu e€ oOpa3oBaHUU U pa3pyILEHUH, a TaKxKe C
TOYKH 3pEHUS] MEXaHW3MOB e€ oOpa3oBaHMA. VI3ydeHHe THIOB peakuuil JOMONHSAETCS (OPMHPOBAHHEM IIPECTaBICHUH 00
3NEKTPOXUMHUUECKHUX TIPOIECCaX M DIEKTPOIM3E pacIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHmdeckoil XUMUH MpH
pPacCMOTPEHHH PEaKIHOHHOW CIIOCOOHOCTH COSIMHEHUH yAelseTcsi 0co0oe BHUMaHHE BOIIpocaM 00 3JIeKTPOHHBIX 3 deKTax, o
B3aHMHOM BIIMSTHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Ocoboe 3HaueHHE HMEET TO, YTO Ha COJAEP)KaHHE KypCOB XHMMHM YITyOIEHHOTO YpPOBHS M3y4YEHHUs Ul KJIACCOB
omnpenenéHHoro npogurst (rIaBHEIM 00pa3oM Ha UX CTPYKTYPY M XapakTep AOIOJHEHHH K o0Iel cHcTeMe IIPEeMETHBIX 3HAHMH)
OKa3bIBAIOT BIMSHHE CMEKHBIC NpeAMETHl. Tak, HalpuMmep, B COACPKAHWM HpeaMeTa I KJIAcCOB XUMHUKO-(GU3HYECKOro
npodwis Oonbinoe 3HadeHHe OyIyT MMeTh JJIEMEHTHl ydeOHOro Mmartepuana mo obmed xumuu. [Ipy m3ydeHun mpenMera B
JaHHOM Clly4yae akIeHT OyleT caenaH Ha OOIIHOCTh METOAOB MO3HAHHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHHU U B (U3HKE:
ATOMHO-MOJICKYJSIpHAsT TeopHUst (MOJIEKYJsIpHas TeopHsi B (DU3HMKe), 3aKOHBI COXPAaHEHHS MacChl M DHEPIUH, 3aKOHBI
TEepMOANHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BELIECTB U APYTOE.

B TO Xe Bpems B colepikaHUH IpeaMeTa JUIlsl KJIAcCOB XUMHUKO-OMOJOTHYECKOro Mpoduiis OONBIINI yIenbHBIH Bec
OyneT UMeTh OpraHuvecKkas XMMUs. B aToM ciydae npemocraBiseTcss BO3MOXKHOCTB [UIsl 60Jiee 0OCTOSITEILHOTO pacCMOTPEHHS
XUMHYECKOH OpraHU3aliM KIeTKH KaKk OMOJOTMYECKOH CHCTEMBI, B COCTaB KOTOPOH BXOJST, K IPHUMEpPY, TaKue CTPYKTypHBIE
KOMIIOHEHTHI, KaK JIMIU/ABI, OCJIKH, yIJIeBOJABI, HYKICHHOBBIE KHCIOTHI M JApyrue. IIpu 3ToM 3HaHHMS O cOCTaBe W CBOWCTBaxX
IpeICTaBUTeNe OCHOBHBIX KIIACCOB OPTAaHMYECKHX BEMIECTB CHY)KaT OCHOBOHW JUIi H3Y4YEHHsS CYIIHOCTH IIPOIECCOB
(doTocuHTE3a, ABIXaHWS, TUIICBAPCHNS.

B mmane ¢opMupoBaHHS OCHOB HAayYHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METONOB MO3HAHUS U OIBITA
MPaKTUYECKOTO IIPUMEHEHWs Hay4YHBIX 3HAHUHM H3ydeHHe IpeaMera «XUMHUs» Ha YIrIyOJI€HHOM YpOBHE OCHOBaHO Ha
MEXIIPEAMETHBIX CBS3AX C Y4eOHBIMM IIpeAMETaMH, BXOJSIIMMH B COCTaB INpPEAMETHBIX obnacteil «EcTecTBeHHO-Hay4dHbIE
npenmeTs», «MaremaTnka 1 HHpopMaTuKa» U «PyCCKUM S3BIK U IUTEpaTypay.

IIpn n3ydyenun ydeGHoro mpenmera «XUMHs» Ha yriyOJIEHHOM YpPOBHE TaKKe, KaK Ha yPOBHE OCHOBHOTO U CPEIHETO
obmero oOpa3zoBanHus (Ha 0a30BOM YpOBHE), 33Jadyell MEPBOCTENIEHHOH 3HAYMMOCTH SBIACTCS (OPMHUPOBAHHE OCHOB HAYKH
XMMHH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHYECKOH IesITeNbHOCTH 4YeJIOBeKa W OJHOTO W3 KOMIIOHEHTOB
MHUPOBOI KyNnbTypHl. PemieHne 3Toi 3amaun Ha yriayOJEHHOM YpOBHE M3YYEHHS NpEAMETa MPEAIoJiaracT peaan3alnio TaKuX
LeJIeH, Kak:

e  (opMHUpOBaHUE NMPEACTABICHHUI: O MaTepUaIbHOM €JUHCTBE MHpa, 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHMI

HpPUPOJBI, O MECTe XMMHH B CHCTEME €CTECTBEHHBIX HayK M e BeAylled poiaM B OOECIeUeHHWH YCTOWIHBOTO
Pa3BUTHsI YENOBEYECTBA: B PELICHHH IMPOOJIEeM 3KOJOTMYECKOH, JHEpPreTHueckod ¥ MHINEBOH Oe30MacHOCTH, B
Pa3BUTHU MEIHMIMHBI, CO3/IaHUH HOBBIX MaTEePHAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B 00ECIICYSHNH PaLlIOHAIBLHOTO
HPUPOJIOTIONB30BaHNUS, B (DOPMHPOBAHUE MHPOBO33PEHMS M OOIMIEH KyNbTYphl YENOBEKa, a TAKKe 3KOJIOTHYECKH
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 37I0pPOBBIO U IIPUPOJHOIL cpene;

®  OCBOCHHE CHCTEMBI 3HAHHMH, JISKAIINX B OCHOBE XMMHUECKOH COCTABIIIONICH €CTECTBEHHO-HayYHOW KapTUHBI MHpa:
(yHIaMEHTaIBHBIX MOHSATHH, 3aKOHOB M TEOPHH XMMHH, COBPEMEHHBIX MPEICTABICHNI O CTPOCHHH BEIIECTBA Ha
Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM, HAaJAMOJIEKYIIPHOM, O TEPMOJMHAMUYECKUX M KHHETHUECKUX
3aKOHOMEPHOCTSIX TPOTEKAHMS XMMHUYECKHX PEaKIHi, O XHMHUYECKOM DPaBHOBECHH, PAcTBOpax M JHCIEPCHBIX
CHUCTEMAX, 00 OGIJ.U/IX HAaYYHBIX NPUHIUIIAX XUMHUYECKOI'O IIPONU3BOJACTBA,

e  (opmupoBanue y 0o0ydYarolIMXCs OCO3HAHHOTO MOHMMaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHYECKHX 3HAHUH
JUISL OOBSICHEHUSI KITIOYEBBIX UEH M IIPOOIeM COBPEMEHHOM XUMHH, U OOBSCHEHNS M MPOTHO3UPOBAHHMS SIBICHUH,
MMEIOLIMX EeCTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO pelIeHHs MpoOjieM, CBA3aHHBIX C XUMHEH,
NPOTHO3MPOBAHMS, AHAIM3a W OLEHKM C IIO3MIHUH SKOIOTHYECKOH Oe30MmacHOCTH IOCIEACTBHH OBITOBOH U
l'IpOI/I3BOJICTBeHHOI\;I JACATCIIBHOCTH 4YECJIOBCKA, CBSI3aHHOM C XHMHYECKHUM MPpOU3BOACTBOM, MCIIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

e  yryOJeHHe IpeACTaBICHMH O Hay4dHBIX METOAaX IO3HAHUsS, HEOOXOAMMBIX M INPUOOPETeHUs YMEHHUH
OPUCHTHUPOBATBCSA B MHPE BEUICCTB U 061)ﬂCHeHI/15[ XUMHYECKUX ﬂBHeHMi’I, HMCIOIIMX MECTO B MNpUPOAE, B
MPaKTUIECKOH AESATEIFHOCTH U TOBCETHEBHOH KU3HH.

B mrane peanmzanuy mepBOOYEPETHBIX BOCIUTATEIBHBIX U Pa3BUBAIOMINX (DYHKIHI IETOCTHON CHCTEMBI CPEIHEro OOIIero
o0pa3oBaHus IPH U3YYEHHUH NpeaMeTa «XHMHUs» Ha yriyOoJa8HHOM ypOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TaKHe LeIn U
3a7a4H, Kak:

e  BOCIHTaHHE YOSKAEHHOCTH B II03HABAEMOCTH SIBICHHI HPHUPOJBI, YBaXXEHHS K IPOIECCY TBOPYECTBA B 00JacTh
TEOPEeTHYECKUX W MNPHUKIAJHBIX HCCIEJOBAHUM B XMMHH, (OPMHPOBAHHE MHPOBO33PEHHS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH;

e  pa3BUTHE MOTHBAIMU K OOYYECHUIO U ITO3HAHMIO, CIOCOOHOCTEI K CAaMOKOHTPOJIIO M CAaMOBOCHHTAHUIO HA OCHOBE
YCBOEHHMSI 00111€4eI0BEUECKHX [IEHHOCTEH;

e  pa3sBUTHE TII03HABATENBHBIX HHTEPECOB, WHTEIUIEKTYaldbHBIX M TBOPUECKHMX CIOCOOHOCTEH oOyuarommxcs,
(opMHpOBaHHE Y HHX CO3HATEJBHOTO OTHOIICHUS K CaMOOOpa30BaHHMIO M HENPEPHIBHOMY OOpa30BaHMIO Kak



YCJIIOBHIO YCIEIIHOH NMpoQecCHOHAIBHON M OOIIECTBEHHOH eITeIbHOCTH, OTBETCTBCHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO M IOTPEOHOCTH B 37J0POBOM 00pa3e KH3HU;
e  (dopMHpOBaHHME YMEHMIl W HABBIKOB Pa3yMHOTO IPHPOJOIOIb30BAHUS, Pa3BUTHE 3KOJIOTHYECKOH KYJIBTYpBI,
HpHOOpeTeHNe OMBITa OOIIECTBEHHO-TTOJIE3HON SKOJIOTHUECKON IeSITETbHOCTH.
OObuiee 4uCIO 4acoB, MPEIYCMOTPEHHBIX AT M3YYEHHsS XMMUHU Ha yriIyOIeHHOM YPOBHE CpEIOHEro oOmero oOpa3oBaHHs,
cocrasisier 204 yacos: B 10 kimacce — 102 gaca (3 gaca B Henemo), B 11 ximacce — 102 gaca (3 gaca B HeJemo).



COAEPKAHUE OBYYEHUSA
10 KJIACC

OPTAHMYECKAS XUMUA

TeopeTnueckne 0CHOBBI OPraHUYeCcKOH XUMHH.

IIpenmer u 3HaUEeHHWE OPraHUIECKON XUMHH, IPEIICTAaBICHHE O MHOTOO0Pa3Hi OPTaHNIECKUX COCIHMHEHUH.

OJeKTpOHHOE CTPOEHUE aTOMa YIJIEpOoJa: OCHOBHOE M BO30yXKIEHHOE COCTOSHUS. BaneHTHbIE BO3MOXKHOCTH aToMa
yriepoja. XuMH4ecKasi CBA3b B OPTraHMYECKHX COeAMHEHMAX. TUIBI THOpUAN3allMU aTOMHBIX opOuTanei yriaepoaa. MexaHU3MBbI
00pa30BaHUs KOBAJICHTHOH CBS3HM (OOMEHHBIH M JOHOPHO-AaKIENTOPHEIH). THIBI IepeKphIBaHUs aTOMHBIX OpOWTalel, o- u m-
cBs3u. OpuHapHas, IBOWHas W TpoifHas cBA3b. CrocoObl pa3phiBa CBs3eil B MOJIEKyJax OpraHMuecKux BernecTB. [loHsaTue o
CBOOOTHOM pajinKaie, Hykieoduie u aeKTpodue.

Teopus cTpoeHust opraHndeckux coenquHeHnid A.M. ByTnepoBa u coBpeMeHHBIE MPEACTABICHUS O CTPYKTYPE MOJICKYI.
3HauCHUE TEOPUH CTPOSHUSI OPraHWYECKHX COCIMHEHUH. MoJeKysipHble U CTPYKTypHBIE (opMynsl. CTpyKTypHEBIE (HOPMYIIBI
pa3IMUHBIX BUIOB: pa3BEpHyTas, COKpaul€éHHas, ckeneTHas. M3omepusa. Bunabl mzomepuu: CTpyKTypHas, NPOCTPaHCTBEHHAs.
DnekTpoHHEIE (P PEKTH B MOJIEKYJIaX OPraHNYECKUX COSANHEHUH (MHIYKTHBHBIA 1 Me30MEpHBIH 23pdeKTh).

IIpencraBnenne o KiaccH(UKAMM OpPraHMYECKUX BemiecTB. [loHsATHE O (QYHKIMOHAIBHOH Tpymmne. ['oMoiorus.
Tomonorudeckue psimpl. CucTemMaTndeckass HOMeHkIatypa opraHumdeckux coeauneHuil (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTZAENBHBIX MIPEICTaBUTEIICH.

OcoOeHHOCTH W KiIacCH(QUKAIMA OpraHHYeCKHX peaknuil. OKHCINTEThbHO-BOCCTAHOBUTEIBHBIE pPEaKIUH B
OpTaHNYECKOH XUMHUH.

OKCIepuMeHTaIbHbIE METOABl M3Y4eHHS BEIIECTB M HMX IPEBPAIICHHI: O3HAKOMIIEHHE ¢ 00paslaMH OpraHHYECKHX
BEIIECTB M MaTepHalaMH Ha MX OCHOBE, ONBITHI IO IPEBPAIICHHUIO OPTaHWYECKHUX BEIIECTB IPHM HAarpeBaHUM (IUIaBJICHHE,
o0yTiMBaHUE U TOPEHNE), KOHCTPYHPOBAHUE MOJIENIeH MOJIEKYJ OPIaHHYECKHIX BEIECTB.

Yraesonopoasbl.

AnkaHbel. ['OMOIOTHYECKMH psJl alKaHOB, oO0mas QopMyia, HOMEHKIATypa W H30MepHUs. OJICKTPOHHOE |
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN ANKAHOB, SP°-THOpHAM3ANMS ATOMHBIX OpOMTaneidl yriepoma, G-cBsi3b. DU3NIECKUE
CBOICTBa aJIKaHOB.

XuMHYeckne CBOWCTBA AKAaHOB: PEAKIMM 3aMEINCHUS, M30MEpPHU3AllNH, ACTHUAPUPOBAHMS, NUKIN3AIUH, MHPOIN3a,
KpekuHra, ropenus. [IpencraBienne o MexaHn3Me peakuuil panKalIbHOTO 3aMeIeHUs.

Haxoxnaenne B npupoze. CriocoObl oTydeHHs] ¥ IPIMEHEHNE aIKaHOB.

Huknoankansl. O0mas ¢popmyna, HOMEHKIATypa u u3oMepusi. OCOOCHHOCTH CTPOCHHS W XUMUYECKUX CBOHCTB MaJIbIX
(uuKIonponaH, MUKIO0yTaH) U OOBIYHBIX (LMKJIONEHTAH, IUKIOTeKCaH) IHUKIoankaHoB. CHOCOObI MOMy4eHns] U IPHMEHEHHe
IIUKJIOAJIKaHOB.

Ankenbl. ['omonornmueckuit psix ankeHoB, oOmas (GopMmynia, HOMEHKIATypa. OJEKTPOHHOE M IPOCTPAHCTBEHHOE
CTPOEHHE MOIIEKYI ATKEHOB, SP>-THOPH/M3AIHS ATOMHBIX OpOHTANel yriepoaa, 6- U m-cBs3u. CTPYKTypHAs M TEOMETPHIECKas
(umnc-Tpanc-) usomepusi. Ousnyeckre CBOMCTBA aJKEHOB. XHMMHYECKHE CBOWCTBA: PEaKkUUH NPHUCOSTUHEHUs, 3aMelIeHNs B O-
I0JIO’KEHUE TIpU ABOMHOMN CBS3H, MOJUMeEpHU3alu 1 okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakiMy Ha JBOWHYIO
cBs13b. CrocoObl OTydeHHs M MPUMEHEHHUE AIKEHOB.

Ankanuensl. Kiaccudukaius —amkaaueHoOB (COMPsDKEHHBIC, HW3OJMPOBaHHbBIC, KyMyauposanHvie). (OCOOCHHOCTH
9JMIEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOMCTB CONpsKEHHBIX aAueHoB, 1,2- u 1,4-npucoenunenue. Ilomumepuzanus
COl'lpf{)KéHHbIX JHUCHOB. Crioco0nI [NOJIy4YCHHS U IIPUMEHCHUE aJIKaJUCHOB.

AnkuHbl. ['oMonormdeckuit psj ankuHOB, oOmas QopMylla, HOMEHKJIATypa M H30MepHs. OJEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-THOpHMAM3aLMs aTOMHBIX opOurtaneil yriepoxa. dusndeckue CBOWCTBa
IKMHOB. XMMHUECKIE CBOWCTBA: PeaKIMU IPHCOEANHEHHS, AUMEPU3auy 1 TPUMEpH3alny, okucieHns. KucnoTHele cBoiicTBa
QIKHUHOB, HMMEIOIIMX KOHLEBYIO TPOifHYIO0 CBs3b. KauyecTBEHHbIE peakUMH Ha TPOHHYIO CBs3b. CHocOoOBI TONy4eHHS |
IPUMEHEHUE AIKUHOB.

ApoMaTudeckre yriieBoAOPOALI (apeHsl). 'oMmonorudeckuii psix apeHoB, o0miast GpopMyiia, HOMEHKIIATYpa U H30MEpHsL.
DJIEeKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKyNbl OeH3ona. dusuyeckre CBOWCTBa apeHOB. XHUMHYECKHE CBOWCTBA
0eH30I1a 1 €ro TOMOJIOTOB: PEAKINU 3aMEIIeHNUsI B OEH30IEHOM KOJIBIIE U YTIEBOAOPOJHOM PaauKale, Peakuy IPHUCOSTNHEHHS,
OKHCIICHHE ToMoJIoroB OeH3oia. [IpeacTtaBneHne o0 OpHUEHTHPYIOLIEM ISUCTBUM 3aMecTUTENeil B OCH30JbHOM KOJIblle Ha
IpUMepe ATKIIBHBIX PaJNUKaioB, KapOOKCHIBHON, THAPOKCHIEHOM, aMHHO- M HUTPOTPYIIIEI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKHX CBOMCTB cTrpona. [Tomumepusarus ctuposa. CriocoObl MOydeHHs: 1 IPUMEHEHNE apOMaTHIECKUX YIIIeBOJOPOJIOB.

IMpuponnsiit ra3. IomytHele HeTsHble ra3sl. Hedts u e€ mpoucxoxnenue. KameHHBIH yroib U MPOLYKTHI €ro
nepepaboTku. CriocoObl nepepaboTkH He(TH: MEpPeroHKa, KPEKWHI (TePMUYECKHH, KaTAIUTHYECKHH), PU(GOPMHHT, ITHPOJIH3.
[IpoxyxTel nepepadoTku HeTH, UX TPUMEHEHUE B IPOMBILUICHHOCTH U B OBITY.

T'eHerHueckast CBSI3b MEX/y pa3IMUHBIMHU KJIACCAMH YTIIEBOJIOPOJIOB.

ONeKTPOHHOE CTPOCHUE TaJOTCHIIPOU3BOJHBIX YIJIEBOAOPOIOB. Peakiuy 3amelleHus] TajloreHa Ha THIPOKCOTPYIILY,
HHUTPOTPYNITy, IHMAHOTPYIIIY, aMHHOTpymITy. JleficTBHEe Ha TaJOreHIPOM3BOIHBIE BOJHOTO M CIHPTOBOTO PAacTBOPA IIENOYH.
BzaumopelicTBie AUTANOreHAIKaHOB C MarHUeM U HUHKOM. IToHsATHE 0 MeTangoopraHuYecKux coeauHeHusax. Vcrmonb3oBanue
TaJIOTeHIIPOU3BOIHEIX YTIIEBOJOPOIOB B OBITY, TEXHHUKE M IIPH CHHTE3€ OPTaHWYECKHX BEUIECTB.



OKCIepUMeHTAIbHBIE METO/IbI N3y4IeHHs BEIIECTB U MX IIPEBPAIlCHU: H3ydeHNe (U3NIECKUX CBOWCTB YIIIEBOAOPOIOB
(pacTBOPUMOCTD), KAUECTBEHHBIX PEakIUil yIIeBOJIOPOJOB Pa3IMYHBIX KiIaccoB (oOecuBednBaHNEe OPOMHOMN WMIIH MOTHON BOJBI,
pacTBOpa IepMaHraHaTa Kauus, B3aHMOJCHCTBHE aleTHJIeHa C aMMHA4YHBIM PacTBOpoM okcupa cepebpa(l)), kauecTBeHHOE
oOHapyXeHHe YIIepo/ia U BOJOpo/ia B OPraHHUYECKUX BEIIECTBAX, OTydIeHHE STUIEHA H U3yUEeHHE eT0 CBOMCTB, 03HAKOMIICHHE C
kosuteknusiMu «Hedte» 1 «Yronby», ¢ o0pasmamu miacTMacc, KaydykoB M PE3HHBI, MOJIEIHPOBAHIE MOJIEKYJ YIIeBOJOPOJIOB 1
TaJ0TeHIIPOU3BOIHBIX YTIIEBOJOPOJIOB.

Kuciaopoacoaep:kamue opranndeckne coeInHeHHsI.

IIpenensHble omHOaTOMHBIE cHPTHL. CTpoeHHe MOJEKyd (Ha MpHMepe MeTaHoJa M 3TaHoia). I'omomorudeckuit psf,
obutas (opmyia, U30MepHs, HOMEHKIATypa M Kiaccudukaius. Ousudeckue CBONHCTBA NPEACHbHBIX OJHOATOMHBIX CITMPTOB.
BonoponHbie cBsA3M MexIy MOJEKyJaMH CIHPTOB. XHMMHUYECKHE CBOWMCTBA: PEaKIMU 3aMEIleHHUs, AETHUApaTalluy, OKHCICHH,
B3aHMOJICHCTBHE C OPraHMYECKUMH U HEOPraHWYEeCKMMH KHclIoTaMH. KauecTBeHHas peakius Ha OJHOATOMHBIE CIHPTHL
JleficTBre 3TaHOIA ¥ METaHOJIa Ha OPraHu3M denoBeka. CriocoObl OMydeHHs ¥ IPIMEHEHHE OTHOATOMHBIX CIIHPTOB.

TIpoctsie 3¢upbl, HOMEHKIAaTYpa U H3oMepHsi. OCOOEHHOCTH (PU3UYECKUX U XMMHYECKUX CBOMCTB.

MHOroaToMHBIE CHHPTHI — ATIJICHIIMNKONb W TIHIeprH. Dusudeckre 1 XUMAYECKHE CBOIMCTBA: PEeaKIUy 3aMeIeHUs,
B3aHMOJICHCTBHE C OPraHMYECKUMU U HEOPTraHMYECKUMU KHCIOTaMH, KAaueCTBEHHas pEakiys Ha MHOTOATOMHBIE CIHPTEHIL
IIpencraBnenne o MexaHU3Me peaknuii HyKiIeo(hHIbHOTO 3aMeneHus. JleiicTBre Ha opraHu3M yenoBeka. CriocoObl MOIydeHUs 1
HNpUMEHEHHEe MHOTOaTOMHBIX CITUPTOB.

@enon. CTtpoeHHEe MOJEKYJbI, B3aHMHOE BIHMSHHE THUAPOKCOTPYHMBI M OeH301bHOTO sapa. Du3udeckwe CBOMCTBaA
¢enonma. OcoOEHHOCTH XMUMHUYECKHX CBOHMCTB (eHona. KadecTBeHHble peakuuu Ha ¢eHon. TokcnuHocTh (eHonma. CrocoObI
HoTy4yeHus U npuMeHeHne ¢exona. GenondpopmanbaeruaHas CMoIa.

KapOoHMIEHBIE COSTMHEHNS — aNIBJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOSHHE KapOOHMIBHOHN rpymnbl. ['oMoornueckue
psIBI aNbAETUAOB M KETOHOB, oOmas (opMyia, n3oMepus U HOMEHKJIaTypa. Pu3ndeckue CBONCTBA albAETHUIOB M KETOHOB.
XUMHYECKHe CBOMCTBA ajbJICTHI0B M KETOHOB: peakuu npucoequHeHus. OKHUCICHUE allbJIeTHI0B, KaueCTBEHHBIC Peakliy Ha
anperusl. CocoObI TONTy4eH s U IPIMEHEHUE AJIbIETHIOB H KETOHOB.

OIHOOCHOBHEIE TIpeeNibHbIe KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHHUS MOJICKYNT KapOOHOBBIX KUCIIOT. V3omepus
u HOMeHKiIaTypa. dusmyeckue CBOICTBA OJHOOCHOBHBIX IPEIETBHBIX KapOOHOBBIX KHCIOT. BomoposmHble CBSI3HM MeEXIy
MOJIEKYJTaMH KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PeaKuysl STepU(UKAINH, PEAKIHH C YIaCTHEM
YIJIeBOIOPOIHOTO paankana. OCOOCHHOCTH CBOWCTB MYPaBbUHON KUCJIOTHL. [IOHATHE O MPOM3BOAHBIX KApOOHOBBIX KHCIIOT —
CIIOXHBIX 3¢upax. MHOrooOpa3ne kKapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEAETbHBIX H apOMATHYECKUX KapOOHOBBIX
KUCJIOT, TUKapOOHOBBIX KHCJIOT, THAPOKCHKApOOHOBBIX KUCIOT. [IpeacTaBuUTeNy BBICIIMX KapOOHOBBIX KHCIIOT: CTEApHUHOBAs,
MaTbMUTHHOBAS, OJICWHOBAS, IUHOIBAS, TUHONEH08ds KUCTOTHL. CIIoCcOObI MOTydIeHHs ¥ MPUMEHEHHEe KapOOHOBBIX KHCIIOT.

Crnoxable 3¢upbl. ['oMonorudyeckuii psn, obmas GopMyria, H30MepHs U HOMEHKIATypa. Dusndueckne U XUMHYECKHE
CBOWCTBA: THAPOJIN3 B KUCIION U IIENOYHOU cperie.

Kupser. Ctpoenne, Gpusndeckrne M XUMUIECKHAE CBOHCTBA KHUPOB: THIPOJIU3 B KUCIOH U menouHoi cpene. OcoOGeHHOCTH
CBOICTB XKHPOB, COIEPIKAIIIX OCTATKH HETIPEISNIbHBIX dKHUPHBIX KHCIOT. JKUpPBI B IpHpoe.

MBbLT4 KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOLIIEE ACHCTBHE.

OOwast xapakTepucTHKa yrieBonaoB. Knaccudukamus yrieBomoB (MOHO-, AW- W TOIHcaxapuibl). MoOHOcaxapHibl:
TIII0OKO03a, (pyKTO3a, rajmakrosa, pubo3a, He3okcupnbosa. dusnmdecknme cBOWHCTBA M HaxokaeHHe B mpupoge. dorocmHTes.
XUMHYecKne CBOMCTBA TIIOKO3BI: PEAKIHMH C YJacTHEM CIHPTOBBIX M albJCTHAHOW TPYII, CIUPTOBOE M MOJOYHOKHCIIOE
Opoxenre. [IpumeHeHHe TJIOKO3bI, €€ 3HAYEHHE B JKU3HEAEATENBHOCTH OpraHu3Ma. Jlucaxapuuabl: caxapo3a, MaibTo3a U
nakTo3a. BoccTaHaBnMBaromue W HEBOCCTAHABIMBAomue Aucaxapuiasl. ['mapomns mucaxapugoB. Haxoxnenwe B mpupone u
npuMenenue. [Tonucaxapuasl: Kpaxma, MIMKOTeH U neutono3a. CTpoeHHe MakpoMOJIeKyJ Kpaxmaia, INIHKOTeHa | LEJITI0I03HI.
Ousnueckne CBOMCTBA KpaxMalla U IEeJUTI0N03bI. XUMHIECKHe CBOHCTBA KpaxMaia: THAPOIN3, KaueCTBEHHAs! PEAKIHs C HOTOM.
XMMHUYECKHE CBOWMCTBA LEJUTIONIO3BI: THUAPOIM3, MONydeHHe 3(GHUPOB Le/uTioNo3bl. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN MIEINK).

3KCH€pI/IMeHTaJ'[]>H]>Ie METOJblI U3YYCHHSA BEUIECTB U UX npeBpaLueHm‘/'l: PaCcTBOPUMOCTE pas3iMYHbIX COMPTOB B BOIC,
B3aMMOJEICTBHE 3TaHONA C HATPUEM, OKHCICHHE OJTHJOBOTO CIHMpTa B ajbJerM] Ha pPacKaJéHHOW MEIHOH IMPOBOJIOKE,
OKHCIICHHE TWJIOBOTO CIIUPTA AUXPOMATOM Kass (BO3MOXKHO HCIIOJIB30BAaHME BHICOMATEPHANOB), KAUECTBEHHBIE PEAaKINU HA
anpaeruasl (¢ ruapokcugoM auammuHcepeopa(l) u ruapokcuaom meau(ll)), peakius ramuepuna ¢ rumpokcugom memu(ll),
XMMHYECKHE CBOWCTBA pPAcTBOpa YKCYCHOIl KHCJIOTBI, B3aHMMOJEHCTBHE pacTBopa INIOKO3bl ¢ ruapokcugom wmeau(ll),
B3aMMOJEICTBHE KpaxMmaja C MOJOM, PEIleHHe IKCIEePHMEHTAJIbHBIX 3a/au 1o TemaM «Crupthl u (eHons», «KapOoHOBBIC
KUCTOTEL. CIIOXKHBIE dPUPED».

A3oTcosep:Kalie opraHnyecKue coeTHHEeHNs.

AMHUHBI — OpraHd4ecKde IPOU3BOAHBIE amMMMaka. Kiaccudukamus amMuHOB: anmudaTHUecKue M apoMaTHYecKHe;
NEepBUYHBIC, BTOPUYHbIE M TpeTHuHble. CTpoeHWe MojeKyid, obmast Qopmyna, H30MepHs, HOMEHKIATypa M (H3NIECKHe
CBOHCTBAa. XUMHYECKOE CBOHCTBA aqu(aTHYECKUX aMHHOB: OCHOBHBIC CBOWCTBA, alKMIMPOBAHHUE, B3aUMOICHCTBIE EPBUYHBIX
aMHHOB C a30THCTOU KHCA0TOH. COJU aNKUIaMMOHUS.

AHMIUH — NpeACTaBUTENb AMHHOB apoMmarHdeckoro psga. CTpoeHue aHMNMHA. B3anuMHOe BNUSIHHE TPYNIT aTOMOB B
Mostekyie aHnnmHa. OcoOEHHOCTH XMMUUECKUX CBOMCTB aHmmHA. KauecTBeHHbIe peakiny Ha aHWIHH. CrocoOBl NOTydYeHus 1
npuMeHeHHe anmupaTHIecKux aMUHOB. [loydeHne aHuIMHa U3 HUTpoOeH301a.

AwmmHokucnoTel. Homenkmarypa u wm3oMepus. OtTmenbHbIE NPENCTAaBUTENH 0-aMHHOKHCIOT: TJIMIMH, aJaHWH.
Ousnueckne CBOHCTBA aMHHOKHCIOT. XHMHYECKHE CBOHCTBA aMHHOKHCIOT KaK aM(OTEPHBIX OPTaHUYECKUX COCIHHEHUH,



peakiysl MONMKOHJCHCAIUH, 00pa3oBaHUE NENTHIHOHW CBs3U. bronormueckoe 3HaueHue aMHHOKHCIOT. CHHTE3 M THIPOJIH3
HENTHIOB.

Benkn xak npupoxnsle mommMepsl. [lepBuyHas, BTOpHYHAsS W TPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWMCTBA
6€NKOB: THAPOININ3, AEHATYypalKs, KaueCTBEHHbIE PEeaKLUK Ha OeNKu.

OKCIepUMeHTAIbHbIE METOJbl W3YYeHHs! BEIIECTB M MX IPEBpAIICHUH: pacTBOpEHHE OENKOB B BOAE, AEHATYypamus
OenKOB NpU HAarpeBaHMU, LBETHBIE PEaKIMU Ha OeNKU, pelleHHe 3KCIEPUMEHTANbHBIX 3a/ad MO0 TeMaM «A30TcojepiKallue
OpTaHNYECKHe COeTUHEHN» U «Pacro3HaBaHHe OpraHMIECKUX COCIUHEHUIN.

BricokoMoIeKyJIsIpHbIE COeTHHEHMSI.

OCHOBHBIE TOHSATUS XUMUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMII: MOHOMEp, MOIHMMEpP, CTPYKTYPHOE 3BEHO, CTEHEHb
MONMMEpPU3aliy, CPEeHsAs MOJeKylspHas Macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJEKYISAPHEIX COCIUHEHHH —
MONUMEPU3aLus U MOJUKOHACHCAIIHS.

Ilommmeprsle  matepmansl.  [DmacTmaccsl  (HONMATHIICH, —ITOJMIPONMICH, IOJMBHHWIXIOPUA,  ITOJIHCTHPOIL,
MOJIMMETUIMETaKPUIIAT, HOJIUKapOOHATHI, HOIUATUICHTepedTanat). Y THIH3anus 1 nepepadboTka IIacTUKa.

OnacToMepsl: HaTypaJIbHBI KaydyK, CHHTETHYECKHe Kaydyku (OyTaJueHOBBIH, XJIOPOIPEHOBBHIH, M30IPEHOBBINH) H
CUINKOHBI. Pe3una.

Bonokna: HaTypanbHBEIE (XJIONOK, IIEpPCTh, IIENK), MCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE
(XampoH u J1aBcaH).

Tlomumeps! cnenmanbHOro HaszHadeHUs (Te(IIOH, KeBIap, OSIEKTPONPOBOASAIINE IOJIMMEpPHI, OHopasiaraeMsle
MOJIMMEPBI).

OKCIepuMEeHTaIbHbIE METOJbl M3y4eHHs BEIECTB M UX IPEBPAIICHWI: O3HAKOMIECHHE ¢ 00paslaMH NPHUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKOB, pellieHHe SKCIepHMEHTAIbHBIX 3a1ad 1o TeMe «Pacro3HaBaHue muactmace M
BOJIOKOHY.

Pacuérnble 3agauu.

Haxoxxnenune MoiekyIspHO# (GopMyIIbl OPraHUYeCcKOro COSANHEHHS IT0 MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIINX B €TI0
COCTaB, HAXOXKICHHUE MOJICKYJSIPHONH (OPMYJIBI OPraHUYECKOrO COeIMHEHHUs Mo Macce (00bEMY) MPOAYKTOB CTOpaHHs, IIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) IPOAYKTOB PEaKIMH W/MIM HCXOJHBIX BEUIECTB, YCTAHOBJICHHUE CTPYKTYPHOH (OpMYIIBI
OPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XUMHUYECKHX CBOMCTB HIIH CIIOCOOOB ITOIYUSHNUS, ONPEAEICHNE JONU BBIXOAA IIPOAYKTa
pEaKIMU OT TEOPETHYECKH BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanms MeXNpeIMETHBIX CBsi3ed NpHM HM3ydeHWH OpraHuveckoil xummu B 10 Kiacce OCYIIECTBISIETCS depes
HCIIOB30BaHAE KaK OOIINX eCTECTBEHHO-HAYYHBIX HMOHATHH, TaK W MOHSTHH, IPUHATHIX B OTACNIBHBIX MPEIMETaX eCTeCTBEHHO-
Hay4JHOTO IMKIIA.

OOwmme ecTecTBEHHO-HAyYHbIe MOHSATHS: SBICHHE, HAy4HBIH (aKT, THIOTe3a, TEOpwWs, 3aKOH, aHaNW3, CHHTE3,
KJaccuuKamys, HabIoeHne, U3MEpeHne, SKCIEPUMEHT, MOJIEITb, MOISITHPOBaHHE.

Ousuka: Matepusi, aToOM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, YIHEPreTHYECKHH YPOBEHb, BEIIECTBO, TENO, 00BEM,
arperaTHOe COCTOSTHHE BEIECTBA, (GU3HMUeCcKue BETMINHBI, €ANHUIIBI N3MEPEHHsI, CKOPOCTh, YHEPT U, Macca.

buomorus: kierka, oOpraHusM, OJKOCHCTeMa, Ouocdepa, MeTabonM3M, HAaCIEICTBEHHOCTh, AaBTOTPO(QHBIA U
reTepoTpodHBIH THI MUTAHUS, OpOXKEeHUE, POTOCHHTES, TBIXaHHE, OCITKH, YTIEBOIBI, JKUPHI, HYKJIIEHHOBBIE KHCIIOTHI, ()EPMEHTHL.

T'eorpadus: monesHsle HCKOMaeMBbIe, TOIIIHBO.

TexHoJorus: MUIIEBbIe TPOIYKThI, OCHOBBI PAllMOHATIBHOTO MHTAHUS, MOIOIIME CPEJICTBA, MATEPUAIIBI U3 HCKYCCTB |
cuaretTndeckux  BoMokoH.IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIIPOTPAMMBI T1I0 XHWMHWU HA
YIJTYBJIEHHOM YPOBHE CPEJHEI'O OBLLEI'O OBPASOBAHU A

JIMYHOCTHBIE PE3YJIbTATDI

B COOTBETCTBHUU C CUCTEMHO-ACATCIBHOCTHBIM IIOAXOOAOM B CprKType JIMYHOCTHBIX pe3yanaTOB OCBOCHUIA npeﬂmeTa
«X¥UMUsI» Ha YpOBHE CpeqHero oOIero oOpa3oBaHMsI BBIICICHBI CICAYIOUIME COCTABISIOIINE: OCO3HAHHE OOYYaIOLIMMHUCS
POCCHIICKON TPaXKITAHCKON HICHTHYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOMPEICSICHHIO; HAIHYHE
MOTHUBALIUHU K O6yquHI'O; T'OTOBHOCTH U CHOCO6HOCTb o6yqal0umxc5{ pyKOBOﬂCTBOBaTbCH le/IHﬂTbIMI/I B O6LI_ICCTBe l'[paBI/IJ'IaMI/I u
HOpPMaMH MOBECHUS; HATNYNE TIPABOCO3ZHAHMS, YKOJIOTHIECKON KyJIbTYpPbI; CIIOCOOHOCTh CTABUTH LEIH M CTPOUTH YKU3HEHHBIE
IJIaHBbI.

JIuaHOCTHBIE Pe3yJbTaThl OCBOCHHUs HpeaMmeTa «XHUMHs) OTPaXKaloT C(HOPMHUPOBAHHOCTH OMBITA TMO3HABATEILHOW H
MPaKTHYECKOU NIeITEIbHOCTH 00YUaroLIMXCsl B TIPOLIECCE pealn3airi 00pa3oBaTeIbHOM IS TEbHOCTH.

JIngHOCTHBIE PE3yJbTaThl OCBOCHHUs HpeameTa «XHMHS» OTPaXKaloT C(HOPMHUPOBAHHOCTH OINBITa IO3HABATEIBHOW H
MPaKTHYECKOH NESTENEHOCTH 00yJYarOIIIXCsl B IPOIIECCE pealTU3aii 00pa3oBaTeIbHON ACATEIFHOCTH, B TOM YUCIIE B YACTH:

1) rpaskAaHCKOr0 BOCIIMTAHMSA .

0CO3HAHUS 00YUYAFOIIMHUCS CBOMX KOHCTUTYIIHOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHHUS K 3aKOHY M MIPABOIIOPSIKY;

MPEICTABICHHUS O COLHAIBHBIX HOPMax U MPaBUIaX MEXIIMNYHOCTHBIX OTHOIICHU B KOJIJIGKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW [ESATENBHOCTH TPU CO3JaHWH YYEOHBIX IMPOCKTOB, PCUICHUH YYEOHBIX H
MO3HABATENbHbIX 33/1a4, BHITOJHEHHN XMMHYECKUX JKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H apryMEHTBI JPYTHX MpPU aHAINA3E Pa3THMIHBIX
BUJIOB YICOHOM JEATEIHLHOCTH;



2) NaTpUOTHYECKOI0 BOCIIMTAHHA:

LEHHOCTHOTO OTHOILIEHUS K HICTOPHUYECKOMY M HAyTHOMY HACJIEIHIO OTEUECTBEHHON XUMUM;

YBa)XEHHSI K IIPOIIECCY TBOPYECTBA B OOJIACTH TEOPHH M IPAKTHUECKOTO IPHIIOKCHUS XMMHH, OCO3HAHHS TOTO, YTO
JaHHbIe HAYKH €CTh Pe3yIbTaT JUINTENbHBIX HAOIIOACHUH, KPOMOTIMBBIX 3KCIEPUMEHTANbHBIX MTOUCKOB, TOCTOSHHOTO TpyZAa
Y4€HBIX U IIPAKTUKOB;

UHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJNYYEHHH M MOCIEAYIOIIEM aHadu3e HHGOPMAIMH O TMEPemoBbIX
JIOCTHKCHUSAX COBPEMEHHOM OTE€UECTBEHHOHN XUMUY;

3) 1yXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHS:

HPaBCTBEHHOT'O CO3HAHMS, STUIECKOTO MOBECHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUH, CBSI3aHHBIE C XMMHYCCKUMH SIBICHHSMH, W NPUHUMATh OCO3HAHHBIC pEUICHHUS,
OPHEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBAThH CBOE IMOBEJCHUE U IIOCTYIIKH CBOMX TOBAPHIIEH C MO3ULUI HPABCTBEHHBIX U IIPABOBBIX HOPM U C
Y4€TOM OCO3HAHUS MOCIEICTBUM OCTYIIKOB;

4) opMupoBaHuA Ky/JIbTYPbI 310POBbS:

MOHMMAaHUs IEHHOCTeH 340poBOro M Oe3omacHOro obpasa >KH3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOLICHHS K
COOCTBEHHOMY (DM3MYECKOMY U IICUXHYECKOMY 310POBBIO;

COOJMIONIeHNsT TpaBWJI OE30IIaCHOTO OOpalleHus] C BEImeCTBaMH B OBITY, IIOBCEJHEBHOH JKU3HH, B TpPYJOBOH
JEeATEIIbHOCTH;

NOHMMAaHUsS LEHHOCTH NPAaBWJI HHAWBHIYAJbHOTO W KOJUIGKTHBHOTO 0€30MacHOTO IIOBEICHHS B CHUTYaIHsX,
YTPOXKAIOIMUX 3I0POBBIO U KU3HH JIIO/ICH;

OCO3HAHUS MTOCJIEICTBUH M HENPUATHS BPEIHBIX IIPUBBIYEK (YIOTPEOICHNS alKOroiIsl, HAPKOTUKOB, KypeHHs);

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHHMKaTHBHOH KOMIICTEHTHOCTH B Yy4eOHO-HCCIIEJOBATEIILCKOW JEATeIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOH M JPYIUX BUIAX JEATENbHOCTH;

YCTaHOBKM HA AaKTHBHOE yYacTHE B PEHICHHM MPAaKTHYECKHX 33/ad COIMAIbHON HANPABIEHHOCTH (B PaMKaX CBOETO
KJ1acca, IIKOJIbl);

HHTepeca K MPAaKTHIEeCKOMY H3ydeHHIO IpohecCHit pa3IMIHOTO Poja, B TOM UYHCIIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HAHUH 110 XUMUH;

YBaXEHHS K TPYAY, JTIOASIM Tpy/Ja U pe3yabTaTaM TPYyIO0BOH e TeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHAYaIBHOM TpaeKTOpHU oOpa3oBaHus, Oyaymieit nmpodeccuu U pearn3ann
COOCTBEHHBIX JXM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHM, MHTEPECOB M MOTpeOHOCTEH
o01ecTBa;

6) IKO0JIOTHYECKOT0 BOCITUTAHMS:

9KOJOTHYECKH 1e71ecO000Pa3HOTO OTHONIEHHS K IPUPO/ie KaK HCTOYHUKY CYIIECTBOBAHHS )KU3HH Ha 3emIIe;

MOHMMaHUs TJI00ATbHOIO XapakTepa JKOJOTMYECKHUX MpoOieM, BIMSHHS SKOHOMHYECKHX MPOLECCOB HAa COCTOSHHE
MIPUPOTHON U COLMANILHOM Cpe.bl;

OCO3HAHUSI HEOOXOJMMOCTH HCIIOJBb30BAHUS JIOCTHKEHHH XHMHM JUIi  PELICHHs BONPOCOB  PAaIMOHAIBHOIO
HPUPOJIOTIONH30BAHS;

AKTUBHOTO HETIPUATHSA JEHCTBHUM, NPUHOCIIIMX BpEI OKpYXKAalolleW NPUPOAHON cpene, yMEHHUs IMPOrHO3UpOBaTh
HeOJIaronpHsTHBIE 3KOJIOTHYECKHE MTOCIIEICTBHUS NPeIIPHHIMAEMBIX ISHCTBHI 1 PEAOTBPAILATh HX;

HAJIMYAS Pa3BHTOTO IKOJOTHYECKOTO MBIIUICHHS, JKOJOTHYECKOH KYIBTYPHI, OIBITA AEATEIBHOCTH JKOJOTHIECKOH
HaIlpaBJICHHOCTH, YMCHHSA PYKOBOJACTBOBATHLCA UMH B HO3HaBaTeHbHOﬁ, KOMMyHI/IKaTI/IBHOI\/'l 151 COLIHa.]'leOi’I IMPaKTUKE,
CIIOCOOHOCTH ¥ yMEHHUS aKTHBHO IIPOTHBOCTOSTH HAEOTIOTHH XeMo(oOHH;

7) HeHHOCTH HAYYHOI'0 O3HAHUS:

MHPOBO33PEHHS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOH MIPAKTHKY;

MOHUMAaHHUsI CTIeHU(HUKNA XUMUH KaK HayKH, 0CO3HAHUs €€ ponu B (POPMUPOBAHUH PALHOHAIIBHOTO HAYYHOTO MBIIIICHHS,
CO3J[aHUHU LIEJIOCTHOTO MPEACTABICHUSI 00 OKPYXKAIOIIEM MHpPE KaK O €JAWHCTBE NMPHUPOJBI U YelIOBEKa, B MO3HAHUM MPHPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH IPOOIeM COXPAHEHHUS IPHUPOIHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COOO0H 3HAYNMOCTH XUMHH ISl COBPEMEHHON LUBHIN3AINY: B €€ TYMaHUCTUUECKOI HAIIPaBICHHOCTH
U Ba)XHOH PONM B CO3JAHMM HOBOI 0a3bl MaTepHANbHOH KyIbTYpHI, B PEIICHUH TI00AIBHBIX MPOOIEM YCTOHIHBOTO Pa3BHTHS
YeJI0OBEYECTBA — CHIPHEBOM, IHEPIeTHUECKOM, MUIIIEBON U YKOJOTHUECKOW 0e30MacHOCTH, B Pa3BUTHH MEIMIMHBI, 00eCIIeYeHUN
YCIIOBHH YCIEIITHOTO TPy/ia U SKOJIOTHIECKH KOM(MOPTHOH XKHU3HH KayKI0T0 WICHA O0IIeCTBa;

eCTeCTBeHHO-Hay‘lHOﬁ I'paMOTHOCTU: TMOHUMAaHHA CYIIHOCTU METOHOB IIO3HAHUS, HCIIOJB3YEMBIX B €CTCCTBECHHBIX
HayKaxX, CHOCOOHOCTM HCIIONb30BaTh IIONydaeMble 3HAHMS ISl aHAM3a M OOBSICHEHUs SBICHUH OKpPYXAaIOIIET0 Mupa M
HNPOUCXOASAIINX B HEM M3MEHEHUH, YMCHHMS JielaTh 0OOCHOBAaHHBIE 3aKIIOYEHHS HA OCHOBE HAyUYHBIX (P)aKTOB M MMEIOLIUXCS
JAHHBIX C LEJIBIO MOTYyYEHHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIOJIB30BAaTh XUMHUYECKHE 3HAHHS UL pelIeHHs HpoOiieM B pealbHBIX JKU3HEHHBIX
CUTYaIusX;

HHTEpeca K IO3HaHUIO, UCCIIEN0BATEIbCKOM NeSTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO, K AKTUBHOMY MOJyYEHHIO HOBBIX
3HAHMI 10 XMMHUH B COOTBETCTBUY C KH3HCHHBIMHU ITOTPEOHOCTSIMH;

HHTepeca K 0COOEHHOCTSIM TPyZa B Pa3NNIHBIX chepax NpodecCHOHANEHOH AesTeNbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHUS IPOrPaMMEI [0 XMMHUH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus BKIFOYAOT:

3Ha4UMBbIe U1t GOPMHUPOBAHUS MUPOBO33PEHHS 00YYaIOIINXC MEKAUCIMILIMHAPHBIE (MEXIIPEIMETHbIE) O0LIeHayYHbIC
HOHSTHUS, OTPaXKAIOIIMe LEeJOCTHOCTh HAyJHOH KapTHHBI MHpa M CHEOU(UKY METONOB IIO3HAHWS, HCIOJIL3YEeMBIX B
€CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, 3HEPTUs, sSBIEHHE, INPOIeCC, CHCTeMa, HAaydHbIH (DakT, NMPUHLUI, THIOTE3a,
3aKOHOMEPHOCTB, 3aKOH, TEOPHsI, HCCIIeIOBaHNE, HAOIIOICHUE, H3MEPEHHUE, SKCIIEPUMEHT U PYTHE);

YHUBEpcaIbHbIE YydeOHbIe JeicTBHS (IIO3HABaTeNIbHBIE, KOMMYHUKAaTHUBHBIE, DETyJSATHBHBIE), OOecleunBaronye
(dopmupoBanye QyHKIMOHAIBHOI I'PAMOTHOCTH M COLMAIIBHOIT KOMIIETEHIINH 00y4atonXCs;

CIIOCOOHOCTh  OOYYarOIIMXCSl HCIIONB30BAaTh OCBOCHHBIE MEKANCHUIDIMHAPHBIE, MHPOBO33pPEHUECKHE 3HAHHUSA U
YHHUBEpCaJbHbIE YueOHbIe NeHCTBUS B TO3HABATEIBHON U COLIMAILHOM MIPAKTHKE.

MeranpeaMeTHble  pe3yiabTaThl  OTPAXAIOT — OBJAJCHHE  yYHUBEPCAJbHBIMH  Y4eOHBIMH  IIO3HABAaTENILHBIMH,
KOMMYHHMKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSIMU.

ITo3naBaTenbHBIE YHHBEPCATLHEIE YUeOHbIE 1€l CTBHS

1) 6a30Bble JJOrUYeCKHUe JeHCTBUS:

CaMOCTOSITENIFHO (hOPMYJIMPOBATh U aKTYaJIH3UPOBATh NPOOIEMY, pacCMaTPHUBAaTh €€ BCECTOPOHHE;

ONpeneNsATh LENH JEATeTbHOCTH, 3aJaBas IMapaMeTpsl M KPHTEPHH HUX JOCTIKEHHS, COOTHOCHTH pE3YJIbTaThI
JEATENIBHOCTH C TIOCTaBJICHHBIMH LIEJISIMH;

UCIIOB30BaTh IIPH OCBOCHUH 3HAHHN MPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIACIATh XapaKTepHbIe IPU3HAKK MOHATHH U
YCTaHaBIMBATh UX B3aHMOCBS3b, NCIIOIb30BATh COOTBETCTBYIOIINE HOHSTHS I OOBSICHEHUS OTACNBHBIX ()aKTOB U SIBIICHHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUH IS KITACCH(HKAIIUN BEIIECTB M XUMHUYECKUX PEaKIHUi;

yCTaHaBIMBATh IPHUNHHO-CIIEICTBEHHBIE CBSI3U MEXKy H3YJ4aeMbIMH SIBICHUSMI;

CTPOUTH JIOTHYECKHE DPACCYXICHUS (MHIYKTHBHBIC, ACAYKTUBHBIC, 110 aHAJOTWH), BBIIBISTH 3aKOHOMEPHOCTH U
MPOTHBOPEUHS B PACCMaTPUBAEMBIX SIBICHUSX, ()OPMYIHUPOBATH BHIBOABI M 3aKIIIOUEHHUS;

NPUMEHATh B IIPOIlecCe IMO3HAHHS HCIOJb3yeMble B XMMHHM CHMBOJHMYECKHE (3HAKOBBIE) MOJENH, NPeoOpa3oBBIBATH
MOJENbHBIE TPECTaBICHUS] — XUMIYECKHH 3HAaK (CHMBOIT) 3JIEMEHTa, XUMHUYEcKast ()OpMyIa, ypaBHEHNE XUMHIECKOH PEaKIuy —
NpU PEIICHUH Y4eOHBIX MO3HABATENBHBIX M INPAKTUUSCKUX 3a]ay, NMPUMEHSITh Ha3BaHHBIE MOJENBHBIC IPEICTABICHUS JUIS
BBISIBJICHUS XapPAaKTEPHBIX MPH3HAKOB M3yYaeMbIX BEIIECTB M XUMUIECKHUX PEaKIHi.

2) 6azoBblIe HCCIeI0BATENbCKUE IeHCTBHUS:

BJIa/IETh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHHS BELIECTB M XUMUYECKHUX PEaKIHii;

(hopMyIHpOBaTh HEIH U 3a[adM HCCIICIOBAHMS, NCTIOIb30BATh TOCTABICHHBIC W CAMOCTOSTENIFHO C(HOPMYIHPOBAHHBIE
BOIIPOCHI B KayecTBE WHCTPYMEHTA IIO3HAHHMS M OCHOBBI IS (OPMHPOBAHUS THUIOTE3bl II0 HPOBEPKE MNPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHH;

BJIA/ICTh HABBIKAMH CAMOCTOSTEIFHOTO TUIAHUPOBAHHUS M IPOBE/ICHUS YUCHUUECKUX IKCIIEPHMEHTOB, COBEPIICHCTBOBATh
yMeHHUs HaONromaTh 3a XOZOM MpOIEcca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €r0 Pe3ynbTar, (popMyIHpOBaTh OOOOIICHUS H
BBIBOJIbI OTHOCHTEJIBHO IOCTOBEPHOCTH PE3yNIbTaTOB MCCIIEJOBAHMS, COCTABIATE 000CHOBAHHBINM OTYET O MpOJIeNIaHHOH padoTe;

NpUOOpeTaTh OMBIT YYEHHMYECKOW MCCIEI0BATeIbCKOH M MHPOSKTHOW NESTeNbHOCTH, IpPOSBIATh CIOCOOHOCTh W
TOTOBHOCTh K CAMOCTOSATENIBHOMY IIOMCKY METOMOB pENIeHWs MPaKTHYeCKHX 3aiad, MPUMEHEHHIO Pa3INYHBIX METOIOB
TMMO3HAHMUA.

3) padora ¢ ungopmanueii:

OpPHEHTHPOBATHCSI B  PA3NIMYHBIX HCTOYHHMKAX HHpopManuy (HAydyHO-TOMYJIApHAs JIMTepaTypa XHUMHYECKOTO
COIEPXAHMS, CIPAaBOYHBIE MOCOOMs, pecypcsl HTepHeTa), aHAIM3MPOBaTh HMHGOPMANHUIO Pa3IMYHBIX BUAOB U (GOpM
NpeaACTaBJICHUA, KDUTUYECKHA OLICHUBATDH eé JOCTOBEPHOCTb U HETPOTUBOPEYUBOCTD,

($hopMyIMpPOBATh 3aMPOChl M MPUMEHSTh Pa3IMYHbIE METOJbBI MPH MOHUCKE W OTOOpe MHpopMaImu, HEOOXOAUMOH s
BBITIOJTHEHUSI yI€OHBIX 3a/1a4 OIPEeIEHHOTO TUIIA;

npno6peTaT1> OIIBIT HMCITIOJIb30BAHUA I/IHCbOpMaL[I/IOHHO'KOMMyHI/lKaTI/IBHle TeXHOJ’IOl"Hi’I U PA3JIMYHBIX ITOUCKOBBIX
CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMaJbHYI (GOpMy MpeacTaBieHus WHOpManuu (CXeMbl, rpadukH, JUarpamMMsl,
TaOJHIIBI, PUCYHKH U IPYTHE);

MCIOJIB30BaTh HAYYHBI SI3BIK B KayecTBE CpeACTBA MpH paboTe ¢ XUMHYECKOH HHpOpMamuen: IpUMEHITh
MeXIpeaMeTHbIe (Ppr3naeckne 1 MaTeMaTHIeCKIe) 3HaKH ¥ CHMBOJIBI, OPMYIIsI, aO0peBHaTypHl, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIAAHOCTH.

KoMMyHHKaTHBHBIC YHUBeEPCAIbHBIC Y4eOHbIe JeiicTBUA:



3aaBaTh BOIIPOCHI 10 CYIICCTBY 06cy)1<11aeM0171 TEMBI B XO0AC aruajiora W/WIH JUCKYCCHU, BbICKA3bIBATh UJICH,
q)OpMyJ'II/IpOBaTL CBOU IPEJIOKECHUA OTHOCUTECIILHO BBITTOJTHECHUS npez{nomeHHoﬁ 3aaavu,

BBICTYIIATh C NIPE3CHTALUEH Pe3yNbTaTOB I03HABATEIBHOM JEITENbHOCTH, IIOIyYCHHBIX CAMOCTOSTEIBHO UM COBMECTHO
CO CBEPCTHHKAMH MPH BBIMOJIHEHHM XHMUYECKOTO OSKCIHEPUMEHTa, NPAKTHYECKOH paboThl MO MCCIEIOBAHUIO CBOMCTB
M3y9aeMBIX BEIECTB, PeN3aliH yIeOHOr0 IPOeKTa, U (OPMYIHPOBATH BEIBOABI IO PE3yNIbTaTaM IPOBEIEHHBIX HCCIIeIOBaHUIT
MyTEM COTJIaCOBAHMUS MO3UIMI B X0J€ 00CYXKICHUSI U 0OMEHa MHEHHUAMH.

PerynsiTuBHbIC YHUBeEPCAIbHBIC Y4eOHbIE IeiCTBUSA:

CaMOCTOSITEJIFHO IIAHMPOBATH M OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO NEATEIHHOCTH, ONpenelsis e€ Ienn U 3aJadH,
KOHTPOJIMPOBAThH U 110 Mepe HEOOXOMMMOCTH KOPPEKTUPOBATh MpeyIaraeMblil alrOpUTM JSHCTBHI IPH BBHITIOJIHEHUN YI€OHBIX U
HCCIIeIOBAaTENbCKUX 3a/ad, BHIOUpaTh Hambosee 3PQPEeKTUBHBIN coco0 MX pemeHHs C Y4ETOM MOJIY4eHHs HOBBIX 3HAHUH O
BEIECTBAX U XUMHYECKUX PEAKIIHAX;

OCYILECTBIIATh CAMOKOHTPOJIb AEATEILHOCTU Ha OCHOBE CaMOaHaIi3a U CaMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATBI

IIpenmerHbIe pe3yabTaThl OCBOSHMS IPOrPaMMBI [0 XUMHHU Ha YIIyOJIEHHOM ypOBHE Ha ypOBHE CpeIHEro oOmIiero
00pa30BaHUs BKIIOYAIOT CIICNU(PHUIECKHE AT yIeOHOTOo IpeaMeTa «XUMUs» HaydHbIe 3HAHUS, YMEHHS U CHOCOOBI AeHCTBHI IO
OCBOGHHMIO, HHTEPIIPETAIIMN ¥ NPEeoOpa30BaHUIO 3HAHWH, BHIBI IESTEIBHOCTH I10 MOJIYYSHUIO HOBOTO 3HAHMS M IPHUMEHEHUIO
3HAHMH B Pa3IMYHBIX YUEOHBIX CUTYaIHsAX, a TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYAIHAX, CBA3aHHBIX C XUMHEH. B mporpamme no
XHMHU NIPEAMETHBIC PE3yIbTaThl IPEICTABICHBI 110 TO1aM H3ydCHUSI.

10 KJIACC

IIpenmerHbIe pe3ynbTaThl 0CBOGHHS Kypca «OpraHudecKkas XUMUs» OTPaXkaloT:

chOpMHPOBAHHOCTh MPEACTABICHUN: O MECTE€ M 3HAYEHHH OPraHMYECKOH XMMHH B CHCTEME €CTECTBEHHBIX HayK H €&
ponu B 0OecrieueHnH YCTOWYNBOTO PAa3BUTHS YEIOBEUECTBA B PELICHHH MPOOJIEM 3KOJIOTNYECKOH, SJHEPreTHUECKOW M MUILEBOH
0€30MacHOCTH, B Pa3BUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHHKOB JHEPTHH, B oOecredeHHn
palOHANBEHOTO MPUPOJIOIIONIB30BaHUS, B (JOPMHPOBAHUHM MHPOBO33PEHHS U 001l KyIbTyphl YeJIOBEKa, a TAKKe SKOJIOTHUECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3[J0POBBIO M IIPUPOAHOI cpeze;

BIIQJICHHAE CHCTEMOW XMMWYECKHWX 3HAHMI, KOTOpas BKIIOYACT: OCHOBOIIOJATAIOMINE MOHITUS — XUMHUYECKHI 3JIEeMEHT,
aToM, SIAPO M JNIEKTPOHHas 00OJOYKa aTtoMa, S-, P-, d-aTOMHBIE OpOHMTANH, OCHOBHOE M BO30Y)XAEHHOE COCTOSIHHSI aToMa,
THOPHUIM3AIHS aTOMHBIX OpOHTaIel, HOH, MOJIEKyJa, BAJIEHTHOCTb, AJIEKTPOOTPHIATEIbHOCTD, CTEIIEHb OKHUCICHUS, XUMHUIeCKast
CBsI3b, MOJIb, MOJIIDHAs Macca, MOJSAPHBIA O00BEM, YIIIEpOIHBIH cKelleT, (DyHKIMOHAJIbHAs TPYININA, PaJuKal, CTPYKTYPHBIE
(dhopmynel  (pa3BEPHYTHIE, COKpaUIEHHBIE, CKENCTHBIC), H30MEpHUS CTPYKTypHas W MPOCTPAHCTBEHHas (TeoMeTpUYecKas,
OIITUYECKAsA), M30MEPbI, FOMOJOTMYECKUH DS, TOMOJOTH, YIJIEBOAOPOIBI, KHCIOPOJ- M a30TCOZAEpIKAIINE OPraHHYecKHe
COCIMHEHHUS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHUS; TEOPHH, 3aKOHBI (TIepUOANYECKUit
3akoH /1. 1. MeHnzeneeBa, Teopus CTpOCHUs OpraHHYeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB,
3aKOH COXPaHEHHs W TPEBPAILEHMs JHEPIUH NMPHU XUMHUYECKHX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUI SI3BIK XHMHH,
MHPOBO33pPEHUECKHE 3HAHUS, JISKAallie B OCHOBE IIOHMMAHUS NPHUYHMHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SIBICHHH;
NpEACTABICHHUA O MEXaHU3MaX XUMHUYCCKUX pealcum‘/'l, TEPMOAUHAMHUYCCKUX U KUHECTHYCCKHUX 3aKOHOMEPHOCTAX UX NMPOTCKAHUA,
0 B3aMMHOM BIIMSTHHU aTOMOB H IPYIIT aTOMOB B MOJIEKyJIaxX (MHAYKTUBHBIH M ME30MepHBIH 3¢ ¢ekTsl, opueHTaHTH | 1 |l poma);
(axToNnOrnUecKue CBEICHHS O CBOMCTBAaX, COCTaBe, MONYyYCHHMH M OE30IaCHOM MCIIOJIb30BAaHMHM BAXKHEHIIMX OPraHHYECKHX
BEIIECTB B OBITy M IPAaKTHYECKOH AEATENFHOCTH YENIOBEKa, OOIIMX HAyYHBIX NPHHIMIAX XUMHUYECKOTO IIPOHM3BOJCTBA (Ha
IpUMepe IPOU3BO/ICTBA METAHOA, TepepadoTK He(TH);

C(bOpMPIpOBaHHOCTb ymeﬂnﬁ: BBIABJIATD XapaKTCPHLIC TIPU3HAKU l'lOHf[THl\/'I, yCTaHaBJIuBaTb MUX B3aUMOCBA3b,
HCIIOB30BaTh COOTBETCTBYIOIINE MOHSTHS IIPH OITHCAHUH COCTaBa, CTPOEHHS M CBOMCTB OPTaHNUECKUX COSANHEHHH;

c(OpMHPOBAHHOCTh YMEHHIA:

HCIIOB30BAaTh XUMHIECKYIO CHMBOJIHKY ISl COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
¥ CKEJICTHBIX) GOPMYJT OPraHMIECKHX BEIECTB;

COCTaBIIITh YPAaBHEHMS XHMHYECKHX pPEaKIWHd W pPacKphIBaTh HX CYIIHOCTh: OKHCIHTEIHHO-BOCCTAaHOBHTEIBHBIX
peakIyii MOCPEACTBOM COCTAaBIICHUS JIEKTPOHHOTO OajlaHca 3THX PEeaKIHi, peakiuii HOHHOTO OOMEeHa ITyTéM COCTaBIICHUS HX
MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;

M3TOTaBIMBATh MOJEIHM MOJIEKYJ OPTaHWYECKHMX BEIIECTB JUIS WILTIOCTPAIMU UX XMUMHUYECKOTO W MPOCTPAHCTBEHHOTO
CTPOEHUS,;

c(OpMHUPOBAHHOCTh YMEHUI: YCTAaHABIMBATH IPHHAUICKHOCTh U3YyYEHHBIX OPraHMYECKUX BEIIECTB II0 UX COCTaBY U
CTPOCHUIO K ONpPEACIEHHOMY KiacCy/TpyINe COSAUHECHHI, 1aBaTh UM Ha3BaHUs Mo cuctemarnyeckoil HomeHknarype (IUPAC) u
NPUBOAUTE TPHUBUAIBHBIE HA3BaHWs UL OTHAEIBHBIX IIPEACTaBUTENeHl OpPraHMYECKHX BEMIECTB (ITHJIEH, aleTHIEH, TOJYOI,
TIMLEPUH, STUWICHIIUKONb, (eHON, (OpManbIerui, aleTalbAeru), alueToOH, MypaBbHHAs KHCIIOTA, YKCYyCHas KHCIOTa,



CTE€apHHOBAs, OJICMHOBAs, NMaJbMUTHHOBAS KUCIOTHI, TJIMIUH, ajlaHUH, MajbTo3a, (PYyKTO3a, AHWINH, IWBUHWI, H30IPEH,
XJIOPOIIPEH, CTHPOJ U IPyTHUe);

c(hOpMHUPOBAHHOCTh YMEHHS OIPEEISATh BUI XUMUUECKOH CBSI3H B OPIaHMYECKUX COSANHEHMAX (KOBaJeHTHAs U HOHHAsS
CBSI3b, O- U M-CBSI3b, BOJOPOJIHAS CBA3b);

c(hOpPMHUPOBAHHOCTh YMEHHS IIPHMEHSTH MTOJOKEHUSI TEOPUHU CTPOSHUSI OpraHudeckux BemectB A. M. Byrneposa mis
00BsSCHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT X COCTaBa U CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (M3MYECKHE W XHMHUYECKHE CBOWCTBA THITUYHBIX
IpeJCcTaBUTeNe Pa3IMYHBIX KJIACCOB OPTaHMYECKHX BELIECTB: AlKAHOB, IHUKIOAIKAHOB, aJKEHOB, AlKaJHECHOB, AlIKHHOB,
apOMaTHYECKUX YIIIEBOJOPOJAOB, CIIUPTOB, ANIBAETHIOB, KETOHOB, KAPOOHOBBIX KUCIOT, MPOCTBIX U CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOCAWHEHUH M aMHHOB, aMHHOKHCIOT, OEJKOB, YIJIEBOJOB (MOHO-, IH- M IIOJIHCAaXapHJOB), HIUIIOCTPHPOBATH
TEHETHYECKYIO CBS3b MEXJIy HUMU YPABHEHUSIMH COOTBETCTBYIOIIMX XMMHMYECKHX PEaKLUH C MCIONB30BAaHUEM CTPYKTYPHBIX
dopmya;

c(OpMHPOBAHHOCT YMEHHSI TOATBEPXKJATh HA KOHKPETHBIX IPUMEpax XapakTep 3aBHCHMOCTH PEaKLHOHHOU
CIIOCOOHOCTH OPraHUYECKHX COSANHEHHH OT KPaTHOCTH M THIIAa KOBAJEHTHOU CBS3M (O- M T-CBSI3M), B3AaHMHOTO BIIMSHHS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHUs XapaKTEPU30BaTh MCTOYHHUKH YIIEBOJOPOIHOTO CHIPbs (HE(Th, MPUPOIHBIN Ia3, yroib),
crocoO0BI ero nepepadoTKH U MPaKTHYECKOe IPUMEHEHNE IIPOIYKTOB epepadoTKH;

chOpMHUPOBAHHOCTh BIANEHHUS CHCTEMOH 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJaX IO3HAHUS — HaONIOICHUH,
W3MEpEeHHH, MOJICIIMPOBAHNH, SKCIIEPUMEHTE (PEealbHOM M MBICJIEHHOM) U YMEHHUSI IPUMEHSTh 9TH 3HAHHUS;

c(hOpMHUPOBAHHOCTh YMEHHSI NPHUMEHSITH OCHOBHBIC ONEPAIlMH MBICIUTEIbHON AEATENPHOCTH — aHAIW3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATH3AINIO, BEISBICHHE IPHIMHHO-CIICICTBEHHBIX CBSI3eHd — JUIS M3YYEHUs CBOWCTB BELIECTB U
XUMHUECKUX pEeaKIHii;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISITH B3aMOCBS3b XMMHUSCKUX 3HAHUH C HMOHATHSMH M NPEACTABICHUSIMH APYTHX
€CTECTBCHHO-HAyYHBIX TIPEIMETOB JUI1 0OoJiee OCO3HAHHOI'O IIOHUMaHMs CYIIHOCTH MaTEePUAIbHOTO EIUHCTBA MHpA,
UCIIONB30BaTh CHCTEMHbBIE 3HAHHMSA II0 OPTAaHWYECKOH XUMHH IUIsI OOBSCHEHHMS M MPOTHO3UPOBAHMS SBICHHH, MMEIOIINX
€CTECTBEHHO-HAYUHYIO IIPUPOIY;

chOpMHUPOBAHHOCTh YMEHHMIA: IPOBOAUTH PACUETHI IT0 XUMUYECKUM (hopMylaM M ypaBHEHHSIM XHMUYECKUX PEaKIui ¢
UCIIOJBb30BaHUEM (DM3MYECKHX BEIMYMH (Macca, 00BEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPH3YIOLIMX BEIIECTBA C
KOJIMIECTBEHHOW CTOPOHBL: PacdEThl MO HAXOXKICHHIO XUMHUYECKOH ()OpPMyYNBI BemecTBa IO M3BECTHBHIM MAacCOBBIM JOJTSIM
XMMHYECKHUX JJIEMEHTOB, IPOJIYKTaM CrOPaHHMsl, INIOTHOCTH I'a3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUH: IPOTHO3NPOBATh, AHATU3UPOBATh U OIEHHBATh C MO3UIUH 3KOJIOTHIECKOH 0€30MacHOCTH
MOCIIE/ICTBHSA OBITOBOI W IIPOM3BOJCTBEHHOH EATENPHOCTH UEIOBEKA, CBSI3aHHOW C MepepadOTKON BEIeCTB, HCIIOIb30BAaTh
HOJTyYeHHbIEe 3HAHUS JUTS TIPUHSTUS TPAMOTHBIX PEIIeHNI MpoOJieM B CHTYaIMsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSTENHHO IUIAHUPOBATH U IPOBOAWUTH XUMHUYECKHN SKCIEPUMEHT (TIOIydeHHE U
W3y4YeHHe CBOWCTB OpPTraHWYECKHX BEIIECTB, KauyeCTBEHHBIE pEaKIMW  YIJIEBOJOPOJOB  pA3NUYHBIX  KJIACCOB U
KHCIIOPOJCOICPKAINX OPTaHWIECKHX BEIIECTB, PEIICHHE SKCICPHMEHTAIbHBIX 33/ad IO PACHO3HABAHMIO OPTaHHIECKHX
BEI[ECTB) C COONIOEHHEM IPaBUII OE30MacHOr0 OOpalIeHHs C BEECTBAMH M J1ab0paTOpHBIM 000pyJ0BaHUEM, (GOPMYIUPOBATH
[eTb WCCIEJOBAHUS, INPEACTABIATh B PA3IMIHON (OpMe pe3ynbTaThl AKCIEPHMEHTa, aHAJIW3UPOBAaTh U OIEHWBATh HX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHIA:

COOMIOaTh TpaBMJIa AKOJIOTHYECKH IIEJIECOOOPA3HOTO TOBEJEHHS B OBITY W TPYHOBOH [EATENBHOCTH B IEJSX
COXPaHEHHS CBOETO 3/I0POBbsI, OKPYIKAIONIEeH IPUPOTHOM CpeIbl U TOCTHIKEHHS €€ YCTONYMBOTO Pa3BUTHS,

OCO3HABaTh OIACHOCTh TOKCHYECKOTO NEHCTBUS HA JKUBBIE OPTAaHM3MBI OMNPENENEHHBIX OPraHMYECKHX BEIIECTB,
noHumas cMbica nokaszarens [11K;

AQHAIN3UPOBATH IIEIeCO00Pa3HOCTh IPUMEHEHHSI OPTaHNIECKHUX BEIIECTB B MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHHUS
COOTHOIICHUSI PUCK-TIONB3A;

c(OpMHUPOBAHHOCTh YMEHHIl: OCYIIECTBIAThH IEJCHAMPABICHHBI MOUCK XUMUYECKOH HH(GOPMAIMU B Pa3IUUHBIX
UCTOYHUKaX (HaydHas M y4eOHO-HayJHas JHTepaTypa, CpecTBa MaccoBoil MH(popManuu, MHTEepHET U ApyrHe), KpUTHIECKU
AQHANM3MPOBATh XMMHYECKYI0 MH(pOpMaLuio, nepepadaTeiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHM C IIOCTAaBJICHHOW Yy4eOHOI
3aa4dei.
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IIpenmet opranuueckoi xumun. Teopust
1.1 CTPOEHUSI OpTaHUUYECKUX COeTMHEHUH A. M. 8
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91 [penenbHBIE YTIIEBOAOPOIBI — ATKaHBI, 5
UKJIOATTKAHBI
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HWroro mo paznemy 41

Paznen 4. A3oTcogep:kaimye opraHudeckKue coeInHeHust

4.1 | AmMuubl. AMUHOKHCIIOTEL benkn 12 1 ‘

HUroro no pazaeny 12

Paszpnen S. BeicokoMoJieKyIsipHbIe COCANHEHUA
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Hroro no pazaeny 6

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 3




IHOYPOYHOE IIJNTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uudpoBbie
o0pa3oBaTeJibHbIE

pecypcsbl

IIpenMeT 1 3HaUE€HUE OPTAHUYECKON XUMUH,
MpeacTaBiIeHue 0 MHOT0OOpa3uu
OpraHUYECKUX COCAUHEHUM

oubimoreka POIII

DJEeKTPOHHOE CTPOCHUE aTOMA yTiiepoa
(ocHOBHOE ¥ BO30YKJIEHHOE COCTOSHUS ).
BasieHTHBIE BOBMOXKHOCTH aTOMa yriiepoja

XuMuueckas CBsI3b B OPTaHUYECKUX
coequHeHUIX. MexaHn3MbI 00pa3oBaHUs
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHHsI OpraHUYECKUX COSANHEHNI

A. M. Bytneposa

Buiel u3oMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHBIE () (DHEKTHI
B MOJICKYJIaX OPTaHWYECKUX COCAMHEHUMH

[Ipencrasienue o knaccuuKauy U
cucremaTnieckast Homenkiaarypa (IUPAC)
OpPTaHWYECKUX BEIIECTB

Kiraccuduxkarus peakiyii B opraHUIeCKOM
XUMHH

Cucremaru3anus 1 0000IICHUE 3HAHUI 110
TEME

AJIKaHBI: TOMOJIOTHYECKHH PsiJi, 001as
(hopMyIa, HOMEHKJIATypa U U30MEPHS,




3JIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT

10

11

dusnyeckre 1 XUMHUYECKHIE CBOUCTBA
AJIKAaHOB

Haxoxnenue anmkanoB B npupoje. CriocoObt
MIOJTyYeHUs ¥ TPUMEHEHHUE alTKaHOB

12

Hukmoankansr: obmias Gpopmyna,
HOMEHKJIaTypa U N30Mepusi, 0COOCHHOCTH
CTPOCHHS U XMMUYECKUX CBOWCTB, CIIOCOOBI
MOJYYCHUS U IPUMCHEHHUE

13

Perrenue pacyéTHBIX 33724 HA ONPEICTICHHE
MOJICKYJISIpHOM (hOPMYJIBI OPTaHHYECKOTO
BEILECTBA [T0 MACCOBBIM JOJISIM aTOMOB
SJIEMEHTOB, BXOISIINX B €T0 COCTaB.
CucreMatusanuys ¥ 0000IeHNe 3HAHHI 110
TEMeE

14

15

AJKEHBI: TOMOJIOTHYECKHH psijI, 00IIas
(dbopmyIa, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI.
CTpyKTypHast ¥ IUC-TPAHC-U30MEPHS
aJIKEHOB

®usHuecKre U XMMUYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

16

CnocoObl IMOJIYUCHU U MPUMCHCHUC aJIKCHOB

17

18

19

[Ipaktuueckas padora Ne 1 mo Teme
"TlonyuyeHue 3TUICHA U U3yUYEHUE €T
CcBOMCTB"

Pewrenre pacu€THeIX 3a/1a4 HA OIIPEETICHUE
MOJIEKYJISIPHOH (pOPMYJIBI OPraHUYECKOT0
BEIIECTBA

AJKaMeHsl: CONPsKEHHBIC, U30IMPOBAHHEIE,




KymynupoBaHHbe. OcOOeHHOCTH
HIIEKTPOHHOTO CTPOCHUS

20 XHUMHYECKHE CBOMCTBA CONPSHKEHHBIX THEHOB

21 Crroco0bI Oy4YeHHUs U IPUMEHEHE
QJIKaJIICHOB
AJKUHBI; TOMOJIOTUYECKHH psiji, 00IIast

29 (dbopmyIa, HOMEHKIIATypa, SIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT,
(u3nyecKue CBONCTBA

23 XUMHYECKHE CBOMCTBA aJTKUHOB

24 KauecTBenHbIe peakiiui Ha TPOMHYIO CBS3b

25 CriocoObI OTYYCHHS U IPUMCHEHHE aJIKUHOB

26 Pewenne 3a1a4: pacuéTsl 10 ypaBHEHUIO
XUMUYECKOHN peaKiuu

97 Cucremarnzanus 1 0000IIeHNE 3HAHHH 10
TeMe
ApEHBI: TOMOJIOTUYECKUH psijl, 00mast

28 ¢dopmyIa, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYT
OeH30J1a U TOJy0JIa, MX (PU3NYECKUE CBOMCTBA

29 XHUMHYECKUE CBOMCTBA apEHOB: PEAKLIUU
3aMeICHHS
XUMHUECKHE CBOWCTBA apPEHOB: PEAKIIUH

30 MPUCOETUHEHUSI, OKHCIIEHUE TOMOJIOTOB
OeHzona

31 Oco0EHHOCTH XMMHYECKIX CBOHCTB CTHUPOJIA
Pewrenre pacu€THeIX 3a/1a4 HA OIIPEEICHUE

32 MOJIEKYJISIPHOH (pOPMYJIBI OPraHMYECKOTO
BEIIeCTBa

33 CriocoObI TIOJTy4eHUsI ¥ IPUMEHEHHE apeHOB




34

I'eneTnueckas CBS3b MEXAY pa3JIMYHbIMU
KJj1acCaMU YTJIEBOAOPOI0OB

35

PacuéTel 10 ypaBHEHHUSIM XUMHYECKUX
peaknuii. CucremaTusanus u 0000IeHIEe
3HaHUH N0 TeMe

36

[Ipuponnsrii ra3. [lomyTHbie HEPTIHBIE Ta3bI

37

KameHHBI yroias 1 IpOAyKThI €T0
nepepadboTKu

38

39

Hedtb u criocoOsl e€ nepepaboTKy.
[Mpumenenue npoAyKTOB NiepepaboTku HEPTH
I'eneTnyeckas cBS3b MEXKLY Pa3TUIHBIMU
KJIaCCaMH yTIJIEBOJOPOJIOB

40

41

42

["anoreHonpon3BOIHBIE YTIIEBOIOPOIOB!
3IIEKTPOHHOE CTPOCHHE; PEAKIINH 3aMeICHHS
rajoreHa

[elicTBUeE 1Ien0o4ei Ha raloreHNPOU3BOAHbIC.
B3aumoneiicTBue QUrajoreHajJKaHOB C
MarHueM U [IHHKOM

CucreMatusanuys ¥ 0000IeHNE 3HAHWI 110
pazneny "Yranesogoposl”

43

KoHnTposbHas paboTa 1o teme
"YrneBonopoasr"

44

45

IpenenbHbIE OTHOATOMHBIE CITUPTHI
FOMOJIOTMYECKUH psij, oO1iast popmyna,
CTPOCHHUE MOJICKYJI, NU30MEPHS,
HOMEHKJIaTypa, KiIaccuukanus, Gusndeckue
CBOICTBa

XuMHuYecKue CBOMCTBA MpeaCIbHBIX
OAHOATOMHBIX CITMPTOB

46

CrniocoObl moMy4eHHs U IPUMEHEHHE




OOHOATOMHBIX CITUPTOB

[IpocTeie adupbl: HOMEHKIIATYypa ¥ U30MEPHS,

47 0COOEHHOCTH (PU3NICCKUX U XUMHUICCKUX
CBOMCTB
MHOT0aTOMHBIE CIIUPTHI: STUICHIJIUKONb U

48 TJIMIEPYH, UX (pU3HIecKre M XUMHYCCKHE
CBOICTBa

49 CrniocoObl ONMy4eHMsI U IPUMEHEHHE
MHOI'0OaTOMHBIX CITMPTOB

50 ®deHOo: CTPOSHUE MOJICKYJIBI, (DU3HUECKUE
cBoiicTBa. TokcHIHOCTH (peHOIa

51 Xumuyeckue cBOHCTBa (peHoa

52 Crioco0sI ony4yeHus U npuMeHeHue (peHona
[IpakTidaeckas padora Ne 2. Pemenne

53 SKCIEPUMEHTAITBHBIX 331a4 10 Teme "CIupThI
u deHombI"

54 Cucremaru3anus U 0000IIeHNE 3HAHUI 110
TeMe
AJBJIETUIBI M KETOHBL: DJICKTPOHHOE

55 CTpoeHHEe KapOOHMIIBHOM TPYTIIbI;
TOMOJIOTHYECKHE PAbI, 0011as popmya,
M30MEpHUS U HOMEHKJIaTypa

56 AJbIIETUBI U KETOHBI: (PU3HUECKHE
CBOMCTBA; PeaKIMK TPUCOCIUHEHHS

57 PeaKHI/II/I OKHCJICHUA U KAYCCTBCHHBIC
peaKkIuu aabAeTHIOB U KETOHOB

58 Crioco0bI OMYYCHHS aJTbICTHIOB i KETOHOB
OmHOOCHOBHBIE TIPE/IENIbHBIC KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOSHHUSI UX

MOJIEKYT




60

Nzomepus n HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, MX (PU3NYEeCKHe CBOIICTBA

61

62

XUMHYECKUE CBOMCTBA MPeIeIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT

Oco0eHHOCTH CBOWCTB MYPaBbUHOMN KUCIIOTHI.
MHoroo6pasue KapOOHOBBIX KUCIOT

63

64

65

OCc00EHHOCTH CBOMCTRB: HEMPEICTHHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCHKapOOHOBBIX
kucinor. [IpexcraBuTenn BeICIINX
KapOOHOBBIX KHCIIOT

[NonsiTHE O MTPON3BOJHBIX KAPOOHOBBIX
KHUCJIOT

Croco0bI OTy4YeHus ¥ IPUMEHEHHE
KapOOHOBBIX KHCIIOT

66

67

68

69

70

71

CnosxHbIe 2pUpPBL: TOMOJIOTUYECKUH P,
oOmast popmyiia, U30MEpHsi © HOMEHKIIATypa

dusnueckre 1 XUMUYECKHE CBOMCTBA A3(UPOB

Pemenue pacy€THBIX 3aa4: O YpaBHEHUIO
XUMUYECKOHN peakliu, Ha ONPEICICHNE
MOJICKYJISIpHOU (hOPMYJIBI OPTaHHYECKOTO
BEIECTBA

[IpakTnueckas padora Ne 3. Pemenne
SKCHEPUMEHTAIBHBIX 337a4 110 TEME
"Kap6onoBblie KuciaoThl. CroxHbIe d3PUPHI"
XKupsr: ctpoenue, GU3NUECKIE U XUMHUYECKHE
CBOHCTBa (TUAPOIH3)

OcoOEeHHOCTH CBOWCTB KUPOB, COACPIKALINX

OCTATKU HENPEEIbHBIX )KUPHBIX KUCIIOT.
Kupsl B npupoe




72

73

74

75

Mbuia Kak COJIM BBICIIHX KapOOHOBBIX
KHCJIOT, NX MoloIee AcicTue. [loasTre o
CUHTEeTHYEeCKHX Morwmux cpencteax (CMC)

I'enernyeckast CBSI3b YIIIEBOJIOPOIOB U
KHCJIOPOJCOICPKAIINX OPTaHMISCKIX
BEILIECTB

Pacu€rel o ypaBHEHHSIM XUMHUYECKUX
peakuui

Cucrematusanys ¥ 0000IeHNe 3HAHUI 110
TEME

76

77

OO1mas xapakTepUCTHKA YTIICBOIOB U
Kiaccu(uKalus yriieBo1oB (MOHO-, H- U
TTOJIMCaXapHIbI)

Monocaxapusl: (pU3HMUecKue CBOHCTBA H
HaXOKACHUE B IPUPOAE

78

79

HpI/IMeHeHI/Ie TJIFOKO3hI, e€ 3HauCHUE B
KNUBHEACATCIBHOCTU OpraHnu3Ma

Jucaxapusl: caxaposa, MajabTo3a 1 JIAKTO3a.
Haxoxnenue B mpupojie u mpuMeHeHne
JIcaxapuIoB

80

[Nonmcaxapupl: CTpOEHHE MaKPOMOJIEKYI,
(u3nUecKkue 1 XUMHYECKHE CBONCTBA,
MpPUMEHEHUE

81

ITousitue 00 HUCKYCCTBCHHBIX BOJIOKHAX

82

83

Pemenue pacueTHBIX 33/1a4 Ha OIIPEIEIICHIE
JIOJIA BBIXOJ[a TIPOAYKTA PEAKIIUA OT
TEOPETUUECKH BO3MOKHOTO
CucreMatu3anys ¥ 0000IeHre 3HAHUI 110
paszneny

84

Konrtponbhas padora o Teme




"Kucnopoaconepkaiine opraHuIecKue
coemuHeHHs"

85

AMUHBIL: KITaCCU(UKAIHS, CTPOCHHE MOJIEKYIL,
oOmas Gpopmyina, U30MepHs, HOMCHKJIATypa u
(hm3uIecKue CBOMCTBA

86

XHWMHYECKHE CBOMCTBA amTu(paTHICCKUX
aMHUHOB

87

88

AHWINH: CTPOCHUE aHUIIMHA, OCOOCHHOCTH
XUMHUUYECKHX CBOMCTB aHUJINHA

CrniocoObl ONMy4eHMsI U IPUMEHEHHE
anmudaTnIecKnx aMIHOB

89

90

91

AMWHOKHUCIIOTBI: HOMEHKJIATYpa U H30MEpHS,
¢usnyeckue cBoricTBa. OTACIbHBIC
MIPEICTaBUTENN 0.-aMUHOKHCIIOT
XHAMHYECKHE CBOMCTBA aMHMHOKHCIIOT, UX
OHOJIOrHYECKOE 3HAUCHUE AMHHOKHUCIIOT.
CuHTEe3 ¥ TUAPOIU3 ENTHIO0B

benku kak NpupoHbIE TOJIMMEPHI;
CTPYKTYPBI OCITKOB

92

XHUMHUYECKHE CBOMCTBA OEIIKOB

93

94

95

ABOTCO,I[Cp)KaH_[I/Ie TreTCPOUUKIINYICCKUC
COCIMHCHU. HyKHeI/IHOBBIe KHUCJIOTBI: COCTAaB,
CTpOCHHUE U OuoJioruyeckas poJib

[IpakTiaeckas padora Ne 4. Pemenne
SKCHEPUMEHTANBHBIX 3aay 110 TEME

" A30TCcoepKaIe OpraHunaecKue
coeTuHEeHMs"

[IpakTuueckas padora Ne 5. Perienue

AKCIIEPUMEHTAIBHBIX 337124 110 TeMe
"Pacnio3HaBaHWEe OPraHMYCCKUX COCTMHCHHN"




96

97

98

KonTtponbsHas pabora mo Teme
" A30TCoaepIKaIIiue OpraHnIeCcKue
coeuHEeHUS"

OCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYIJIIPHBIX COeTMHEHHUH 1
METOJBI UX CUHTE3a —IIOJUMEPHU3AIUS U
MMOJUKOHICHCAIUS

[TnactMaccel. Ytunusanus u nepepaboTka
IJIACTHKA

99

100

DacToMephl: HATYpaJIbHbI CUHTETHYECKHE
Kayuyku. Pezuna

Bonokna: HaTypanpHbIE, HCKYCCTBEHHEIE,
cuHTeTndeckue. [Tomumeps! crienuansHOro
Ha3HA4YCHHS

101

[IpakTiaeckas padora Ne 6. Pemenne
AKCIIEPUMEHTAIBHBIX 3371a4 110 TeMe
"Pacno3HaBaHUe IIACTMACC U BOJIOKOH"

102

O060011eHne U cucTeMaTH3alus U3y4eHHOTO
MaTepuaia o TeMe "BricokoMoeKyIsIpHbIe
coeuHeHHs"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102










