MYHULUMANBHOE ABTOHOMHOE OBLWEOBPA30OBATENIBHOE YYPEXOEHWUE
«CPEOHAA OBLWEOBPA30OBATEIIbHAA LUKOJA Ne31 r. Awumar»

PACCMOTPEHO Ha 3acegahuu WMO COMTACOBAHO YTBEPXIAIQ v%:lﬁ::jgfﬁ
yuuTeneit ecTecTBEHHOro Uukna 3amecTutens AnpeKTopa AupekTop M (Y ;- 0 L] Nk

MpoTokon Ne 3 & /O.A. KanvHuHa : ( bii

oT «29» asrycTa 2023r. «30» aBrycta 2023r. Mpukas Ne ‘ aredl »e afydra 2023r.

Pyxoaogmenb wmo
, /H.A. [lertapésa

PABOYAA NMPOMPAMMA
y4ye6Horo npeameta «Xumusa» (yrnyonéHHbin ypoBeHb)
ansa cpegHero obuwero obpasoBaHUsA
Cpok ocBoeHusi nporpammel: 1 rog

Coctaeutens: bywmHa O.T .,
YYUTEND XUMUK

Wwwum, 2023 rog



MNOSICHUTEJIBHAS 3AIIMCKA

Paboyas nporpamma 1o XMMUM Ha YpOBHE CpeaHero oliero oopa3oBanus pa3padorana Ha ocHoBe DepepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoii ®enepauuny», TpeboBaHUI K pe3yiabTaTaM OCBOCHMs (enepanbHOl 00pa3oBaTenbHON NpPOrpaMMbl CpEeJHEro OOLIEero
oOpazoBanusa(POIl COO), npencrasieHHbx B DenepalbHOM TrocylapcTBEHHOM oOpasoBarenbHoM crangapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yueOHoro mnpenmera «XuMus» B 00pa3oBaTelbHBIX opraHu3auusax Poccuiickoil ®dexnepaunu, peaqn3yroluX OCHOBHbIE 00pa30BaTeNIbHbIE MPOTrPAMMBI, U
OCHOBHBIX IosoxeHni «Ctparteruun pazputus Bocnutanus B Poccuiickoit denepanuun Ha nepuof Ao 2025 rona» (Pacnopsokenue [IpaButensctsa PO ot 29.05.
2015 Ne 996 - p.).

XuMHS Ha YPOBHE YIIyOIEHHOTO H3yUEeHUS 3aHUMAET BYKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOT0 00pa3oBanus yyamuxcs 10—11 kmaccos. M3yuenue
IpeaMeTa, peain3yeMoe B YCIOBUAX IU(depeHIIMPOBaHHOTO, TPO(PHIBHOTO 00YYEeHHS, MPU3BAHO 00ECTICUUTh 00IIEe00pa30BaTEIIbHYI0 U OOIIEKYIbTYPHYIO
IOJTrOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO AJIS QAANTAllMU UX K OBICTPO MEHSFOILUMCS YCIOBUAM XKHU3HH B COLUYME, a TAKXKE JUIs1 IPOJOIIKEHHS 00ydeHus
B OpPTaHU3AIMAX TPOPECCHOHATBHOTO 00pa30BaHMUs, B KOTOPBIX XUMHSI SBJISICTCS OJTHOW U3 PUOPUTETHBIX TUCIIUILIHH.

B nporpamme o xumMuu HazHaueHHE peaMeTa «XUMUS» NOdydaeT HOJPOOHYI0 HHTEPIPETALUIO B COOTBETCTBHH C OCHOBOIIOJIAralOIMMU OJI0KEHUIMHU
®I'OC COO o B3auM00OYCIOBIEHHOCTH LIEJEH, COEpKaHuUs, PE3yIbTaTOB O0yueHUs: U TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB. CBUIET€IBCTBOM
TOMY SIBJIIFOTCS CJIEAYIOIIKE BBIOJHSAEMbIE TPOrPaMMOM 110 XUMUM (DYHKIUH:

UH(POPMALMOHHO-METOIMYECKAs, pean3alus KOTOpOH 00ecreunmBaeT MOJYYCHHE MPEICTABICHUS O LENAX, COJACpKAaHWW, OOUel CcTpaTeruu OOy4YeHHS,
BOCIIUTaHMSI U PAa3BUTHUS 00YYAIOLIMXCS CPEACTBAMU MPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOrO popuIs;

OpraHM3alMOHHO-TNIAHUPYIOLIasi, KOTopas IMpeayCMaTpUBAET OIpE/eleHHe: MPUHLUIIOB CTPYKTYPUPOBAHHUS U IOCJIEI0BATEIbHOCTH H3YyY€HUs Y4eOHOIo
MarepHuaga, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEepUCTHK; MOAXOAO0B K (OPMHPOBAHUIO COAEPKATEIBHOW OCHOBBI KOHTPOJSL M OLIEHKH
00pa30BaTeNbHBIX IOCTH)KEHUH 00YJaIOINXCs B paAMKaX UTOTOBOH aTTecTauu B (hopMe IMHOT0 TOCYIapCTBEHHOTO YK3aMeHa 10 XMMHH.

[Iporpamma a5 yriyOnE€HHOTO U3YUYEHUS XUMHH:
yCTaHaBJIMBAaET MHBAPUAHTHOE MPEJAMETHOE COJEpKaHUe, 00s13aTeIbHOE 171l M3YUEHUsl B paMKaxX OTAEIbHBIX Mpoduiel, mpelycMaTpuBaeT pacupeesieHue u
CTPYKTYPHUPOBAHHUE €0 IO KjaccaM, OCHOBHBIM COJIepKaTeIbHBIM JMHUAM/pa3iesaM Kypca;

AT MPUMEPHOE paclpe/ieieHne yueOHOro BpEMEHH, PEKOMEH1YEMOT0 [l U3YUEeHHsI OTAEIbHBIX TEM;

npejiaraeT NpUMEpHYIO MOCIEeI0BATENIbHOCTh U3yYeHHs y4eOHOro MaTepuasa ¢ yuéToM JIOTMKH MOCTPOSHHS Kypca, BHYTPUIPEAMETHBIX U MEXIIPEIMETHBIX
CBsI3€;

Ja€T METOJMUYECKYIO MHTEPIPETALMIO LIeIel U 3a[a4 U3y4YeHUs peMeTa Ha YrIIyOJEéHHOM ypOBHE € YyUETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPETHETO
oOuiero o0pa3zoBaHusl, CONEPKATEIBHON XapaKTEPUCTUKH IUIAHUPYEMBIX pE3yJlbTaTOB OCBOEHMSI OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMBbl CPETHEr0 OOILEro
00pa3oBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKkKe ¢ y4ETOM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABAaTEIbHBIX ACUCTBUI oOydaromierocs mo
OCBOEHHIO COJIEP KaHU MTpeIMeTa.

ITo BceM Ha3BaHHBIM TO3MIMSAM B IPOrpaMMe MO XMMHUHU IPEIyCMOTpEHa MPEEMCTBEHHOCTh C OOy4Ye€HHEM XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus. 3a peziesilaMu YCTAHOBJICHHON MPOrpaMMOi 10 XMMHHU 00513aTeIbHON (MHBapHAHTHOI ) COCTaBIISIIOIIEH COAepKaHusl yueOHOro npeaMera « XUMUS
ocTaércs BO3MOKHOCTh BBIOOpa €ro BapHaTHBHOM COCTAaBIIAIONIEH, KOTOpas J0JDKHA OMPEAETSATHCS B COOTBETCTBHM C HAIpPABICHUEM KOHKPETHOI'O MpOopuiIs
00yJeHwusI.

B cootBerctBuM ¢ koHuentyaabHbiMU TojoxeHusMH PI'OC COO o Ha3HaueHMM MNpeaMEeTOB 0a30BOro M yriiyOJIEHHOTO YPOBHEH B cHcTeMe
muddepeHIIMPOBaHHOTO 00y4YeHHs] Ha YpPOBHE CpEeAHEro oO0IIero oOpa3oBaHMsI XHMMHS Ha YpOBHE YIiyONEHHOrO M3Y4YeHMsI HalpaBieH Ha peaau3allfio
IPEEMCTBEHHOCTHU C IMOCIEIYIOIUM 3TarloOM MOJTy4YEeHUSI XUMHUUECKOro 00pa3oBaHusl B paMKaxX M3yueHHsI CHEIHAJIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUECKUX
JUCIUIUIMH B By3aX W OpraHM3alusaX CpeaHero mnpodecCHoHaIbHOro oOpa3zoBaHus. B 3Tol cBSi3M u3ydyeHHe mpenMera «XUMHUS» OPHEHTHUPOBAHO



MPEUMYILIECTBEHHO Ha PacIIUPEHUE U YTIyOJIeHnEe TEOPETUYECKOM U MPAKTUUYECKON MOATOTOBKH 00YYaIOIIKXCsl, BHIOPABIINX ONpeenEHHbINA MPoduiib 00ydeHus,
B TOM YHCIIC C MEPCIEKTUBOM MOCIIEIYIONIEr0 MOJYIeHUs XUMHUECKOTO 00pa30BaHMs B OpraHU3aIUsAX MpoecCHOHAIBHOTO oOpa3oBanus. Hapsiny ¢ atum, B
ceete TpeboBannii PI'OC COO K mraHupyeMbIM pe3yiIbTaTaM OCBOCHHs (peepaibHO 00pa30oBaTEILHOM MTPOrpaMMBbl CpETHEro 001Iero 00pa3oBaHus U3YICHUE
npenMera «XUMHUS» OPHUCHTHPOBAHO TAKXKE Ha pEIICHHE 3a/lad BOCIUTAHUS M COLUUAIBHOTO Pa3BUTHUS oOOydarommxcs, Ha (OPMHUPOBAHHE Y HHUX
OOLIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palloHANIM3ali Y4eOHOTO TpyAa U OOOOIIEHHBIX CIIOCOOOB NEATEIBbHOCTH, UMEIOLIUX MEKIUCIUILTUHAPHBIIH,
HAJIIPEIMETHBIN XapaKTep.

CocraBnsiomuMy rpeaMera «XUMHs» Ha ypOBHE YIIIyOJEHHOTO HM3Y4YEHHS SIBISIOTCS YrIyOnéHHbIE Kypchl — «Opranuueckas xumus» u «OoOmas u
Heopranuyeckas xumus». [Ipu onpeneneHnn moaxoa0B K 0TO0pY U CTPYKTYPHOM OpTaHU3alUU COJEPIKAHUS 3TUX KYpPCOB B IIPOTpaMME 10 XUMHUU 3a OCHOBY
npuHATH mojoxeruss PI'OC COO o paznmuunsax 6a30BOTO U yriIyOIEHHOTO YPOBHEH U3YUCHUS TIPEAMETA.

OcHoBy coaepxanust KypcoB «Opranudeckas Xumusi» U «O0I11as 1 HEOPraHUYECKask XUMUS» COCTaBJISIET COBOKYITHOCTD MPEIMETHBIX 3HAHUM ¥ YMEHUI,
OTHOCSIIIMXCS K 0230BOMY YPOBHIO U3yUYEHHS IpeaMeTa. DTa CUCTEMa 3HaHUMU MOJIy4aeT ONpeAeIEHHOE TEOPETUUECKOE JOTIOIHEHNE, TO3BOJIAIONIEE OCO3HAHHO
OCBOUTH CYILECTBEHHO OO0NbIINKA 00bEM (akTOJOrHUYecKOro marepuana. Tak, Ha yriayOJI€HHOM ypOBHE HM3y4YeHHsS MpeaMera oOecrnedeHa BO3MOXKHOCTH
3HAYUTEJILHOTO yBEJIMYEHUs 00bEMA 3HAHUM O XUMHUYECKUX 3JIEMEHTaX M CBOMCTBAX UX COCAMHEHHUI Ha OCHOBE PACIIMPEHUS U YriayOJeHus MpeICTaBICHUN O
CTPOCHHMM BEILECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSX IPOTEKAaHUsS pPEaKLUMid, PACCMAaTPUBAEMBIX C TOYKH 3PEHHUS XUMHUYECKOW KHHETHKU U
TepMoauHaMuKu. V3ydenwe mepuomuueckoro 3akoHa U llepuoagmdeckoil CHCTEMBl XUMHUYECKMX DJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPECTABICHUAX O CTPOSHUH aTOMa. XUMUYECKasl CBSI3b OOBSICHSIETCS C TOUKH 3pEHUS SHEPTreTHUYEeCKUX U3MEHEHU Mpu €€ 00pa3oBaHuU
U Pa3pyIICHUU, a TaKXKE C TOYKU 3PCHHS MEXaHU3MOB €€ oOpa3oBaHHs. V3yueHWE THIIOB peakiuil JOMOJHAETCS (HOPMUPOBAHHEM IPEACTABICHUN 00
INEKTPOXUMHUUYECKUX MPOIECCAaX U STEKTPOIN3E PACILIaBOB U PACTBOPOB BElIECTB. B Kypce opraHnueckoil XUMHUH IPU paCCMOTPEHUH PEAKIIMOHHOM ClIOCOOHOCTH
COCIMHEHUH yelseTcss 0co00e BHUMaHHUE BOIIpocaM 00 AIIEKTPOHHBIX A (PeKTax, 0 B3aMMHOM BIIMSIHMH aTOMOB B MOJICKYJTaX M MEXaHU3MaxX PeaKIuil.

Oco0oe 3HaYeHNE UMEET TO, UTO Ha COJIEPKaHUE KyPCOB XUMUU YIIyOIEHHOTO YPOBHS U3YUESHHUSI ATISl KIIACCOB ONpeAenEHHOro mpoduis (TI1aBHBIM 00pa3omM
Ha UX CTPYKTYpPY M XapakTep JAOMOIHEHHUI K 001Iel cUCTeMe MPEAMETHBIX 3HAHUN) OKA3bIBAIOT BIIMSHUE CMEXKHBIE MMPeaMeThl. Tak, HanmpuMep, B COJEpKaHUT
npeaMeTa Asl KIACCOB XMMHUKO-(U3UYecKoro npoduist 6onbiioe 3HaueHne OyAyT MMETh AJIEMEHTHl yueOHOro mMarepuana mno odmiei xumun. [Ipu uzydenun
MpeMeTa B JAHHOM CITy4ae aKIeHT Oy/eT CAelIaH Ha OOIIHOCTh METOJIOB TTO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHI B XUMUU U B (DU3UKE: aTOMHO-MOJIEKYIIsIpHAs
Teopus (MOJEKyIsipHasi Teopus B (PU3HKE), 3aKOHBI COXPAHEHUS MacChl U YHEPTUH, 3aKOHBI TEPMOIUHAMUKH, DJIEKTPOIIN3a, IPEICTABICHUS O CTPOSHUH BEIIECTB
U JIpyroe.

B 10 e Bpemst B coliep:kaHUU MPeAMeTa Ui KIacCOB XMMHUKO-OMOIOTUYECKOT0 poduiist 60BN yaeTbHBINA Bec OyeT UMEeTh OpraHnueckas xumus. B
ATOM CiIy4ae MPeJA0CTaBIAETCS BO3MOXKHOCTD /I 00Jiee OOCTOSTENHHOTO PACCMOTPEHUSI XUMUUYECKOW OpPTaHM3aIlMi KJIETKH KaK OMOJIOTMYECKOM CHCTEMBI, B
COCTaB KOTOPOH BXOJIAT, K MPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JUIH/IbI, OCIKH, YIIIeBOIbl, HYKICHMHOBbIE KUCIOTHI U apyrue. [Ipu aTom 3HaHUS O
COCTaBE U CBOMCTBAX MPEACTABUTEICH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB CITY’KAT OCHOBOH JIJIs1 U3yUEHHUS CYIITHOCTH MPOIIECCOB (DOTOCHUHTE3A, ABIXaHUS,

MUIICBAPCHUS.
B nmane (i)OpMI/IpOBaHI/IH OCHOB HAYYHOI'O MHUPOBO33PCHUA, OCBOCHUA o6meHaqumx MCTOJIOB IMO3HAHHWA U OIIbITAa MPAKTHYCCKOT'O IMTPUMCHCHHUA HAYYHBIX
3HAHUM HU3YyUCHUC nmpeameTa «X MU Ha er'Iy'6J'IéHHOM YPOBHE OCHOBAHO

Ha MCXKIPEIMETHBIX CBA3AX C y‘-Ie6HI)IMI/I npeaMeTamMu, BXOJAAIIMMU B COCTaB IMPEAMCETHBIX o0Oiacrei ((ECTCCTB@HHO-H&Y‘IHLIG npEeaAMETEBI, «MaremaTuka u
uHpopMaTuka» u «Pycckuil A3bIK U TUTEpaTypar.

[Tpu u3yuenun yuebHoro npeamera «XuUMHs» Ha yriayOJI€HHOM ypoBHE TakKe, Kak Ha YPOBHE OCHOBHOI'O M CpeAHEro o01iero oopa3oBanus (Ha 6a30BOM
YPOBHE), 3a/1a4eil MepBOCTENIEHHOW 3HAYMMOCTH SABIsETCS (POPMUPOBAHME OCHOB HAYKHM XMMHUHU Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON



NESTeIbHOCTH YeJIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. PemieHue 3Toif 3amaun Ha yriyOJ€HHOM YpOBHE M3YU€HHUs IMpeaMeTa MpeAarnoiaraet
peaM3alnIo TaKUX LEJNEH, KaK:
dbopMupoBaHUE NPEICTABICHUN: O MaTEepUaJbHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U IMO3HABAEMOCTH SIBIICHUN MPUPOIBI, O MECT€ XHUMHH B CUCTEME
€CTECTBCHHBIX HAYK U €€ BEIyIIeH PO B 00CCIICUEHUH YCTOMYNBOTO PA3BUTHS YEIIOBEUECTBA: B PEIICHUH ITPOOIIEM SKOJIOTHIECKOH, JHEPTeTUIECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, CO3JJaHMH HOBBIX MAaTE€PHAJIOB, HOBBIX UCTOYHUKOB YHEPIHH, B O0ECIEUEHUU PAIIMOHAILHOTO MPUPOIONIOIb30BaHMS, B
(bopMHpPOBaHUN MHPOBO33PEHHS U OOILEH KYIbTYpPhI YEIOBEKA, & TAK)KE IKOJOTMYECKH 0OOCHOBAHHOTO OTHOLICHUS K CBOEMY 3JI0POBBIO M IPUPOIHON CPEIC;
OCBOEHHUE CHCTEMbI 3HaHHM, JeKalIMX B OCHOBE XUMUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYYHON KapTUHBI MHUpa: (GyHIAaMEHTAIbHBIX NOHATUN, 3aKOHOB U
TEOpUH XHUMHUHU, COBPEMEHHBIX IIPEICTABICHUM O CTPOEHUHM BEILECTBA HAa pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKLIM, 0 XUMUYECKOM PABHOBECUH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX,
00 00UIMX HAYYHBIX IPUHLIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;
¢dopmupoBaHue y 00ydarOMMUXCsi OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUECKUX 3HAHUN JUIsI OOBSICHEHUS KITIOYEBBIX HJICH U MpodiieM
COBPEMEHHOM XUMUH, 1Ji1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHUN, UMEIONINX €CTECTBEHHO-HAYYHYIO IPUPOAY; TPaMOTHOTO pEIIeHUs MPoOeM, CBI3aHHbIX
C XMMUEH, MPOTHO3UPOBAHUS, AaHAIHM3a H OLEHKH C TIO3UIIUI YKOJIOTHUECKON O€301MacHOCTH MOCIEACTBUN OBITOBOM M IPOM3BOICTBEHHOM 1A TEILHOCTH YEIOBEKa,
CBSI3aHHON C XUMHUYECKUM MPOU3BOICTBOM, HCIIOIH30BAHUEM U NEPEPabOTKOI BEIIECTB;
yriayOieHne NpeCcTaBIeHUH O HayYHBIX METO/ax IMO3HaHUs, HEOOXOAUMBIX JJIsI MPUOOPETEHUs YMEHUI OpPUEHTHPOBATHCA B MHUPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBJIICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUUECKON 1€ATEIbHOCTH U OBCEHEBHOM KU3HU.

B mnane peanu3anuy nmepBOOYEPETHBIX BOCIHTATENFHBIX U Pa3BUBAIOIINX (DYHKIWH HEIOCTHOW CHCTEMBI CPEIHEro oOmero o0pa3oBaHMs MPU W3YUECHHUH
npeaMeTa «XuMus» Ha yIayOoI€HHOM YPOBHE 0COOYIO aKTYalbHOCTh IPUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:
BOCIHUTAaHUE YOEXKIEHHOCTU B IO3HABAEMOCTH SIBJICHUM MPUPO/IbI, YBAXKEHUS K ITPOLIECCY TBOPUYECTBA B 00JIACTH TEOPETUUYECKUX U IPUKIIAIHBIX UCCIIEOBAHUN B
XUMHUH, OPMHUPOBAHUE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTUBALIMM K OOYYEHHIO U ITO3HAHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHMSI 00I1[€YeNI0OBEYECKUX [IEHHOCTEH;
pa3BUTHE MO3HABATEJIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN oOydarouuxcs, GopMUpoOBaHHE Y HUX CO3HATENLHOI'O OTHOLIEHHUS K
€aM000pa30BaHUIO U HENPEPHIBHOMY 00pa30BaHMUIO KaK yCIOBHIO YCIEHIHON MPO(EeCCHOHATBHOM U 00LIECTBEHHON AESITEIbHOCTH, OTBETCTBEHHOTO OTHOLICHMUSI
K CBOEMY 3JI0pPOBBIO M ITOTPEOHOCTH B 3710pOBOM 00pa3e KHU3HH;
(dopMupOBaHHE YMEHUN M HABBIKOB Pa3yMHOTr0 MPHPOAONOIB30BAaHUS, PA3BUTHE HKOJIOTUYECKON KYNbTYpbI, IPHOOPETEHHE OIbITa OOLIECTBEHHO-TIOIE3HON
9KOJIOTMYECKOH AEATEIbHOCTH.
OO6r11ee YncIo 4acoB, MPEYCMOTPEHHBIX JJI H3YUYCHHs] XMMHUH Ha YIi1yOJeHHOM ypOBHE cpefHero oobmiero oopazoBanus, coctasiser 204 gacos: B 10 kimacce —
102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeJlemio).



COJEP)KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKO XUMMH.

[IpenmMer u 3HaueHHE OPraHUYECKON XUMUH, IPEJCTABIEHUE O MHOTOOOPa3UH OPraHuYeCKUX COEIUMHEHUI.

DJEKTPOHHOE CTPOCHHME aToMa YIJIepoja: OCHOBHOE U BO30YXAEHHOE COCTOSIHMS. BajeHTHble BO3MOXHOCTH aToMa yriepoja. XUMHUYEcCKas CBS3b B
OpraHMYECKUX COEIMHEHUsAX. Tunbl ruOpuaN3aluy aTOMHBIX opOuTanell yriepoaa. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOW CBSI3U (OOMEHHBIN U JIOHOPHO-
aKUENTOpPHbINH). THUMbI NepeKpbIBaHUS aTOMHBIX opOMTanel, 6- U m-cBsi3u. OauMHapHas, JBoWHAs W TpoiHas cBA3b. CrocoObl pa3pbiBa CBsA3eH B MOJEKYJax
opranuveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeopuie U dIeKTpodue.

Teopus cTpoeHust opraHndeckux coenuHeHuil A.M. ByTiepoBa U COBpeMEHHBIE NPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HA4€HHE TEOPHUU CTPOCHUS
OpPraHUYeCKUX COeTUHEHUN. MOJeKyIsipHbIE U CTPYKTYypHBIE (opMyibl. CTpyKTypHBIE (DOPMYJIIBI pa3IUYHBIX BHJIOB: Pa3BEPHYTas, COKpAIIEHHAs, CKEJICTHAS.
N3omepust. Bunbl n3omMmepun: CTpyKTypHast, IPOCTPAHCTBEHHAs!. DIEKTPOHHBIE 3()(HEKThI B MOJIEKYIaX OpraHNYECKUX COSAMHEHUN (MHYKTUBHBIA 1 ME30MEPHBIH
3P PEKTHI).

[TpencraBienue o kinaccupuKayu opranndeckux BemecTs. [Tonarue o GpyHkuonansHoii rpynne. 'omonorus. 'omonoruueckue psasl. Cuctemarnyeckas
HOoMeHKatypa oprannyeckux coeauHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBbHBIX MTPEICTaBUTENEH.

OcobeHHOCTH U KJIacCHU(pUKaLN OPraHUYecKUX peakiuii. OKUCINTEeNTbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B OPTaHUYECKONH XUMUH.

OKClepUMEHTaIbHbIE METO/1bl H3YUEHHsI BEHIECTB U UX MPEBPALIEHUH: 0O3HAKOMJIEHHE ¢ 00pa3liaMHi OpraHMueCKUX BEIIeCTB U MaTepUajaMHi Ha X OCHOBE,
OTIBITHI 110 MPEBPALIEHNIO OPTAHUYECKUX BEILECTB NPH HarpeBaHUM (IUIaBJICHHE, OOYTIIMBAaHUE U TOPEHUE), KOHCTPYHUPOBAHHUE MOJIENIeH MOJIEKYI OpraHUYECKHX
BEILIECTB.

Yraesoaopoasl.

Anxkanbl. ['omonoruueckuii psa ankaHoB, o01mas Gpopmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKAaHOB,
sp3-rubpuausanus aToMHEIX opbuTaneii yriepona, G-cBa3b. PU3NUYECKUE CBOWCTBA ATKAHOB.

XVMHYeCKHE CBOMCTBA aJIKAaHOB: PEAKIIMU 3aMEIIECHUs, U30MEpPHU3alliH, AETHAPUPOBAaHNS, HUKIN3allU1, TUPOJIN3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXAHU3ME peaklnii paJuKaIbHOTO 3aMEILEHUS.

Haxoxzaenue B npupoae. CriocoObl 1ojyueHus: U MpUMEHEHUE alIKaHOB.

Huknoankansl. O0mas ¢popmysna, HOMEHKIATypa U n3omepusi. OcOOEHHOCTH CTPOEHUS M XUMHUECKUX CBOMCTB MaibIX (IIMKJIONPOIAH, UKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTaH, IUKIOTeKCaH) IUKI0aIKkaHoB. CriocoObl MOTYYeHHS U IPUMEHEHHE LIUKIIOATKAHOB.

Ankensl. ToMonoruueckuii psa aqkeHOB, o6mas (QopMyia, HOMEHKIATypa. DIEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYyNl AalKeHOB, Sp2-
rudpuau3anus aTOMHBIX opOuTanell yriepoaa, - U m-cBs3U. CTpyKTypHas M reoMerpuueckas (LMc-TpaHc-) u3oMepHs. PU3nyecKue CBONCTBA aJKEHOB.
XVMMHYECKUE CBOMCTBA: PEAKLIUU IPUCOEINHEHUS, 3aMEILIEHUS B O-[10JIOKEHUE TPU IBOMHOM CBS3M, OJUMEpPHU3alMU U okuciaeHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHble peakiiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKEHOB.




Anxanuensl. Knaccugukanus ankagueHoB (CONpPsKEHHBIE, U30JUPOBAHHBIE, KyMyauposanuvie). OCOOEHHOCTU JIEKTPOHHOTO CTPOCHHSI M XMMUYECKUX
CBOWCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenuuenue. [lomumepuzarms conpskEHHBIX 1UeHOB. CrIocoObI MOMyYeHUs U IPUMEHEHHUE aIKaINEHOB.

Anxunsl. ['oMonorudeckuii psji alkuHOB, 001Iast popMyiia, HOMEHKIIATypa U H30Mepusi. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKUHOB,
Sp-rubpuau3alis aToOMHBIX opOuTasiell yriaepona. dusmyeckwe CBOWCTBA ATKMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU TMPHUCOSAMHCHHS, JUMEPH3AIUA H
TpUMepH3alnu, oKucieHus. KuciaoTHble cBOMCTBAa aJIKMHOB, UMEIOIIMX KOHIEBYIO TPOHYIO CBs3b. KauecTBeHHbIE peakluu Ha TPOHHYIO cBsi3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHHUE AJIKUHOB.

Apomaruueckue yriieBooposl (apeHsl). 'omonorunyeckuii ps apeHoB, o01ias popmysna, HOMEHKIATypa U U30MepHs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJIbI OeH301a. PU3NUecKue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a 1 €T0 TOMOJIOTOB: PEaKIUH 3aMeIeHUs B OEH30IbHOM KOJIBIIE U
YIJIEBOAOPOAHOM DPAJUKale, PeaKklUHU MPUCOEAUHEHUs, OKHCICHHE romosioroB Oenzoisa. IlpencraBineHune o6 OpHEHTHpPYIOIIEM JEHCTBMM 3aMeCTUTENEH B
OCH30JIbHOM KOJIblIE Ha IpPUMEpE AJIKUIbHBIX PAJUKAIOB, KAPOOKCHIIBHOM, T'MIPOKCHIBHOW, aMHHO- M HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB cTtupoia. [Tonnmepuszanus cruposa. CriocoObl OJIy4eHUs: U IPUMEHEHUE ApOMATUYECKUX YTIIEBOIOPOIOB.

[Tpupoausiii raz. [lonyrHslie HedTsaHbIE ra3sl. HeTh 1 €€ npoucxoxaeHue. KameHHbIH yroib 1 IpoayKThl ero nepepadoTku. CriocoObl nepepaboTku HeTH:
NePEroHKa, KPEKUHT (TEPMHUECKUI, KATAIUTHIECKUH ), pudopMuHT, mpoiu3. [IpoaykTel nepepaboTku He()TH, UX TPUMEHEHHE B TIPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas cBS3b MEX1Y Pa3IMYHBIMU KJIACCAMHU YIJIEBOIOPOJIOB.

DNEeKTPOHHOE CTpOEHHE rajloreHIIPOU3BOIHBIX YIJ1€BOJIOPOIOB. Peakuuu 3aMeLICHUS rajoreHa Ha
THJIPOKCOTPYIILY, HUTPOTPYIIY, IMaHOTPYIILY, aMUHOrpymiy. [leficTBUe Ha rajJoreHnponu3BOAHbIE BOJAHOIO U CIIMPTOBOrO pacTBopa 1énoun. Banumoneiicteue
JUTaJIOTEHAJIKAHOB C MarHueM M LUHKOM. [loHATHE 0 MeTamnoopraHndeckux coequHeHusX. Mcronb3oBaHue TajJoreHIpOU3BOAHBIX YIVIEBOJOPOJIOB B OBITY,
TEXHUKE U IIPH CUHTE3€ OPraHUYECKUX BEILECTB.

OKcIepUMEHTATbHbIE METObl U3YYEHUS BEIIECTB U UX MPEBPALICHUN: N3yUeHHE (PU3UIECKUX CBOWCTB YIJIEBOJIOPOIOB (PAaCTBOPHUMOCTD), Ka4eCTBEHHBIX
peakuuii yrieBo0poI0B Pa3IMYHBIX KiIaccoB (oOeclBeyrMBaHUE OpPOMHOM MM MOAHOM BOJBI, pacTBOpa NMepMaHraHaTa Kajus, B3aUMOJEHCTBUE alleTHUIIEHA C
aMMHUay4HbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE OOHapyKEHUE YIiepoaa U BOJOpOa B OpraHMUECKHUX BEIECTBaX, OJyY€HHUE STUIIEHA U U3YUYEeHUE
€ro CBOWCTB, 03HaKOMJIEHHE ¢ KosuteKuusamu «HedTe» u «Yronby, ¢ o0pazliaMu miactMace, KaydyKoB M pe3UHBI, MOJICIMPOBAHUE MOJIEKYJ YIII€BOAOPOAOB U
raJIOTeHIIPOU3BO/IHBIX YIJIEBOJOPOJIOB.

Kucaopoaconep:xamme opranndecKkue coeTMHECHNS.

[Ipenenbabie omHOaTOMHBIE cUpThl. CTpoeHHE MOJIEKYN (Ha MpUMepe MEeTaHola U dTaHoya). ['oMosnormdeckuid psia, obmas (opmyna, mzomepus,
HOMEHKJIaTypa U kiaccudukanus. Puzndyeckue CBOUCTBA MPeENIbHBIX OJHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEX 1y MOJIEKYJIaMU CIIUPTOB. XUMUYECKHE
CBOICTBa: peaklUy 3aMEeUIeHUs], JeruipaTalii, OKUCIEHUs, B3aUMO/IEUCTBHE C OPraHNYeCKUMHU M HEOpraHM4YeCKMMH KHciaoTaMu. KaduecTBeHHas peakius Ha
OJTHOATOMHBIE CIUPTHI. [leiicTBre 3TaHOIa K MeTaHOoJIa Ha OpraHu3M desnoBeka. CrocoObl NOMY4YeHUs U IPUMEHEHUE OIHOATOMHBIX CIIMPTOB.

[TpocTeie a¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoOroaTOMHBIE CIUPTHI — STWICHIVIUKOJb U ININLEPUH. PU3HUYECKNE U XMMUYECKHE CBOMCTBA: PEAKLIUU 3aMEILEHUs, B3aUMOAECHCTBUE C OPraHNYECKUMU
U HEOPraHWYeCKUMHU KHUCIOTaMH, KaueCTBEHHAas peaklMs Ha MHOroaroMHble CHHUpTHL. [IpeacraBieHne o MexXaHM3Me peakuuid HYKICO(PUIBHOTO
3amerienus. JleiicTBue Ha opranusm denoBeka. CriocoObl MoydyeHus 1 IPUMEHEHNE MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKY/Ibl, B3aUMHOE BIMSHHUE THIPOKCOTPYMIBI U OEH301bHOTO siipa. dusndeckue cBoiicTBa ¢eHosna. OcoOOEHHOCTH XMMHUYECKHUX
cBoiicTB enona. KauectBennsle peakuuu Ha penon. TokcuuHocTh peHona. CrocoOwl monyyeHus u npumenenue penona. Genondopmanbaeruisas cMoa.

KapOoHuibHble COETUHEHUS — allbJETU/Ibl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHUIIbHOW rpynmbl. ['oMosoruyeckue psjibl anbIeruioB U KETOHOB,
obmass ¢opmyna, u3oMepus U HOMEHKIaTypa. dusnueckue CBOICTBAa albJETHAOB M KETOHOB. XUMHUYECKHE CBOMCTBA albJETHIOB U KETOHOB: PEAKIMU
npucoeanHeHns. OKHUCIeHHEe albAeTHA0B, KaUeCTBEHHbIE peaKlIMU Ha anbaeru/ibl. CriocoObl MONy4YeHHs U TPUMEHEHHUE allbJIETUI0B U KETOHOB.




OnHOOCHOBHBIE Npe/ieNbHble KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHMSI MOJIEKYS KapOOHOBBIX KHCIOT. M30Mepus m HoMeHKinatypa. dusnyeckue
CBOWCTBAa OZJHOOCHOBHBIX MPECIIbHBIX KApOOHOBBIX KUCIOT. BOogopoaHbIe CBSA3M MEXTy MOJIEKYJIaMH KapOOHOBBIX KUCIOT. XUMHUECKUE CBOMCTBA: KUCIOTHbIE
CBOWCTBA, peakiys 3Tepu(uKaluy, peakiuy ¢ y4aCTHEM YIJIEBOAOPOAHOTO paaukana. OcoOEHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. IIoHATHE O MPOU3BOJHBIX
KapOOHOBBIX KUCIIOT — CJIOXKHBIX 3(pupax. MHOrooOpa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HEMPEAETbHBIX U APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JUKapOOHOBBIX KUCIJIOT, THIPOKCUKApPOOHOBBIX KUCIOT. IIpeacTaBuTeny BhICIIMX KapOOHOBBIX KUCIIOT: CTEAPUHOBAs, AJIBMUTHHOBAS, OJICUHOBAS, JIUHOLEEAS,
JuHoneH06as KUcIoThl. CriocoObl MOTydeH s U IPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit pan, obmas ¢opmyna, u3omepus U HOMEHKIaTypa. PU3nyeckue U XMMUYECKHE CBOMCTBA: TMAPOIU3 B KUCIOW U
LIEJIOYHOU Cpelie.

XKupsl. Ctpoenue, puznyeckue 1 XUMHUECKUE CBOMCTBA XKHMPOB: TMAPOIN3 B KHCIOH U IeN04HON cpene. OCOOEHHOCTH CBOMCTB )KHUPOB, COJAEPKAIIUX
OCTaTKH HEIPEeeNIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoe.

MBpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast  xapakrepuctuka  yrieBojoB.  Kinaccudukanus — yrieBonoB  (MOHO-, JAM- M Hojucaxapuabl).  MoHocaxapuabl:  TJIHOKO3a,
¢dpykTo3a, rajgakrosa, pudbo3a, 1ezokcupudosa. Ou3znyeckue CBOMCTBA M HaxOoxAeHUE B npupojae. PoTocuHTe3. XUMUYECKUE CBOMCTBA IJIIOKO3bI: pEaKluu ¢
y4acCTHEM CIMPTOBBIX U aJIbJAETHIHON IPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OposkeHue. [IpuMeHeHne rioKo3bl, €€ 3HaUeHUEe B )KU3HEESTEIbHOCTH OpraHu3Ma.
Jucaxapunpl: caxapo3a, MaJabTO3a U JakTo3a. BoccTanaBnnBaroye 1 HEBOCCTaHABIMBAOIIME nucaxapusl. ['uaponns qucaxapunos. Haxoxaenue B npupojie u
npumMeHenue. [lomucaxapuapl: Kpaxmai, IIIMKOreH M Ieiunoiio3a. CTpoeHHe MakpoMOJIEKyJ Kpaxmaia, IIMKOIeHa M LeultoJo3bl. DU3nuecKue CBONCTBA
Kpaxmajia U LeJUTF0JIO3bl. XMMHUYECKHE CBOICTBa Kpaxmala: TMIpOJIM3, KaYyeCTBEHHas pPeakius ¢ MOJ0M. XMUMHUYECKHE CBOWCTBA LIEJUIIOJIO3BI: THAPOJIN3,
nojay4eHue 3¢pupos 1esnrono3sl. IlonsaTHe 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBINA MIENK).

OKCIepUMEHTAJIbHbBIE METO/Ibl U3YYEHHUs BELIECTB M X NPEBPAIICHUI: paCTBOPUMOCTD Pa3IMYHbIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TaHOJIAa C HATPUEM,
OKHCJICHHE 3THJIOBOTO CIUPTA B AJIbJIETU Ha pacKaJIEHHON MEIHOM NMPOBOJIOKE, OKHUCIEHUE 3TUIIOBOTO CIIUPTA JUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMaTEpHAJIOB), KAUECTBEHHbIE PEaKLIMU Ha aibAeruabl (¢ ruapokcugom auammuncepeodpa(l) u runpoxcunom meau(ll)), peakuus rivuepuHa ¢ THAPOKCUAOM
menu(Il), xummuueckue CBOMCTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJIEHCTBHE pacTBOpa IIOK03bl ¢ rujapokcugoM Meau(ll), B3aumozelicTBue kpaxmania ¢
MOJIOM, pEIlIeHNE IKCIEPUMEHTAIbHBIX 33/1a4 110 TeMaM «CriupThl U GeHobl», «KapboHoBbie KUCTOTHI. ClI0KHbBIE 3PUPHI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHu4ecKkre Npou3BoAHbIE aMMHuaka. Kinaccudukanus aMuHOB: anu@aTuyeckue U apoMaTHYECKHe; TepBUYHbIE, BTOPUYHBIE U TPETHUHBIE.
Crpoenue Moseky, oomas Gpopmylia, U3oMepus, HOMEHKIIaTypa 1 (pu3ndeckue CBOMCTBAa. XMMHUYECKOe CBOICTBA au(aTUYECKX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWINPOBaHKE, B3aUMOJEHCTBHE MEPBUYHBIX aMUHOB C a30TUCTON KUCI0TOM. COM aJKUIaMMOHUS.

AHWINH — TpeACTaBUTeNb aMUHOB apoMaTHueckoro psia. CTpoeHue aHwiIMHa. B3auMHOe BIUsSHUE TPYII aTOMOB B MoJieKyse aHWwiIMHA. OcoOOEHHOCTH
XUMHUYECKHX CBOMCTB aHuinHa. KauecTBeHHble peakinyu Ha aHWIMH. CrocoObl MOTy4YeHHs] U MpuMeHeHne anudaTtudeckux aMuHOB. [lonydyeHue aHuanHa U3
HUTPOOEH3071a.

AMuHokuciotel. Homenknarypa u uzomepusa. OTaenbHbIE MPEICTAaBUTENN 0-aMUHOKHCIOT: TJIMIMH, alaHuH. OU3UYecKHe CBOMCTBA aMHHOKHCIIOT.
XUMHUECKUE CBOWCTBA AaMHUHOKHUCIOT Kak aM(OTepHBIX OPraHMYECKUX COEAMHEHHH, peakius IOJIUKOHACHCAllMM, oOpa3oBaHME NENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CUHTE3 U THIPOJIN3 NENTHIOB.

benku kak npupoansie nonumepsl. [lepBuuHas, BTOpUYHas U TpeTUYHAsl CTPYKTypa OeiakoB. XMMHUYECKHE CBOMCTBA OENKOB: TMPOJIM3, JE€HATYpalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKHU.




OKCIEepUMEHTATbHBIC METO/Ibl M3YYCHHs BEIIECTB M WX IMPEBPAICHUN: PACTBOPEHHE OCIKOB B BOJIE, JCHATYyparus OEJIKOB NMPH HArpeBaHWUH, I[BETHHIC
peakiuu Ha OENKH, PelICHHE JKCIePUMEHTAIBHBIX 3a7ad M0 TeMaM «A30TcojAepKallue OpraHWYecKHe COeIUWHEHUs» u «Pacrmo3HaBaHHWE OpraHUYeCKUX
COCTUHEHUNY.

BbicokoMoieKyJISIDHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJIEKYJSIPHBIX COCIMHECHUM: MOHOMEp, IOJIMMEpP, CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3AIUU, CPEIHSS
MoJIeKyJisipHasi Macca. OCHOBHbBIE METO/Ibl CUHTE3a BICOKOMOJICKYJIIPHBIX COSUHEHUN — OJIMMEPHU3ALIHS U TIOJTUKOHICHCAIIUS.

[Tomumepnbple matepuanbl. [lmacTmacchl (OJUMATUIICH, TOJUIIPONMIICH, MOJUBUHIIXJIOPHUI, TMOJUCTUPOJ, MOJUMETHIMETAKpUiaAT, IMOJUKapOOHATHI,
nonudTHIIeHTepedTanar). YTunusanus u nepepaboTKa MmiIacTHKa.

D1acToOMEpBI: HaTYPAJIbHBIN KaydyK, CAHTETHYECKHE KayqayKH (OyTaJMeHOBBIN, XJIOPOTPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosokHa: HaTypanbHbIE (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbBIC (BUCKO3a, alleTATHOE BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIABCaH).

[TonmMeps! cieruabHOTO Ha3HAYCHUS (TS(IIOH, KEBJIAP, SICKTPOIPOBOISIINE TIOTUMEPHI, OHOpasiaraeMble TOJTMMEPHI).

OKCIepUMEHTAIbHBIE METO/IbI U3YUEHUs BEIIECTB M UX IPEBPAIICHUI: O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIaCTMACC,
Kay4yKOB, pelIeHNEe HKCIIEPUMEHTAIIbHBIX 3aa4 1Mo Teme «Pacrno3HaBaHue MmiacTMacc U BOJIOKOH.

PacuérHpie 3a1auu.

Haxoxxnenne MosiekyasipHOi (hOpMYJITbl OPraHUIECKOTO COSAMHEHUS 10 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €70 COCTAB, HAXOXKIEHNUE MOJICKYJISIPHON
dbopMyIbl OPraHUYECKOTO COETUHEHUsS Mo Macce (00bEMY) MPOAYKTOB CropaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WIN
UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (DOPMYIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOKMCTB HJIM CIOCOOOB TIOJYYCHHSI,
oTpezieNieHUe JI0JIM BBIXOA MPOIyKTa PEaklUy OT TEOPETHIECKH BO3MOMXKHOTO.

MexnpeMeTHBIE CBSI3H.

Peanu3anus MexnpeIMETHBIX CBsI3e MPH H3yYEeHUU OpraHnyecKoil XxuMuu B 10 Kitacce OCyIIecTBISETCS Yepe3 UCIIONIb30BaHNUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHSITHH, TaK U TIOHATUM, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO01re ecTeCTBEHHO-HAYUHBIE TIOHATHUS: SIBJICHHUE, HAYYHBINA (aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIIU3, CUHTE3, KiIaccuduKaius, HaOIoAeHUe, U3MEepEHue,
SKCTIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHUE.

®duzuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, PHEPTEeTUUECKUN YPOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBa,
bu3nUecKue BeTUYNHBI, AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHUS, Macca.

buonorus: knerka, opraHu3M, sKocuctema, 6uochepa, mMeTabonn3M, HACIEACTBEHHOCTh, aBTOTPO(HBIA U TeTepOoTpOHBIA TUIl MUTAHUS, OpOKEHHE,
dboTocuHTE3, NBIXaHUE, OCTTKU, YTIEBOIbI, KUPHI, HYKICHHOBBIC KUCIOTHI, (JEPMEHTHI.

I'eorpacdus: mone3Hble HCKOMAaeMbIe, TOTLIHUBO.

TexHoMoTHS: MHUIIEBBIC TTPOTYKTHI, OCHOBHI PAlIMOHATLHOTO MTUTAHHUS, MOIOIIME CPEJICTBA, MAaTEPHUAIIbI U3 UCKYCCTBEHHBIX M CHHTETUUECKHX BOJIOKOH.




[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMBI 10 XUMUWU HA VIJIYBJIEHHOM YPOBHE CPEJAHET'O OBIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBMM C CUCTEMHO-AEATEILHOCTHBIM IOAXOJOM B CTPYKTYpE€ JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS IpeaMeTra «XHUMHS» Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs BbIIEIEHBI CIEAYIOIIME COCTABJSIONIME: OCO3HAHHE OOY4YalOIMMUCS POCCUHCKON TIpakJaHCKOM HJIEHTUYHOCTH; T'OTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOOIIPEIEIEHUIO; HAJIMUUEe MOTUBAIIMM K 00Y4YE€HHUIO; TOTOBHOCTh U CIIOCOOHOCTh 00Y4YaIOLINXCSl PYKOBOJICTBOBATHCS
NPUHATHIME B OOIIECTBE MpPAaBWIAMH M HOPMAaMHM TOBEJCHHS; HAJIMYKME TPABOCO3HAHMS, YKOJOTHUECKOW KYJIBTYPHI; CIIOCOOHOCTh CTAaBUTHh LEIU M CTPOHUTH
JKU3HEHHBIC IJIaHbl.

JImuyHOCTHBIE Pe3yJbTaThl OCBOCHHS TNpeaMeTa «XHMHS» OTPAKAIOT CHOPMUPOBAHHOCTH OIBITa TO3HABATENPHOW M TPAKTUYECKOH HEATEIbHOCTH
o0yyaroIuxcs B polecce peajin3aluy 00pa3oBaTeabHON A€ATEIbHOCTH.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUSA HpeaMeTa «XUMHUS» OTpa)xaroT C(HOPMHUPOBAHHOCTH OIbITA IMO3HABATEIBHONM M HPAKTUYECKON JEATEIbHOCTH
o0yyaroIuxcs B mpolecce peajn3alnuy 00pa3oBaTeIbHOM e TeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIHTAHMS:

0CO3HaHMsI 00YUaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 003aHHOCTEH, yBayKEHU K 3aKOHY U IPaBOMOPSIKY;

IIPEACTABIICHNS O COLMAIBHBIX HOPMAaX U IIpaBUjIaX MEKJINYHOCTHBIX OTHOIICHHH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENbHOCTU MPH CO3JaHUU YUEOHBIX NMPOEKTOB, PEUICHWH YYEOHBIX M MO3HABATENbHBIX 3a]1a, BHIMOJIHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI IPYTUX NP aHAINU3€ PA3JIMYHbIX BUIOB YUeOHOM! J€ATEIbHOCTH;

2) NATPHOTUYECKOTO BOCTIUTAHUS

LIEHHOCTHOT'O OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OT€YECTBEHHOU XUMUU;

YBa)XEHUsI K IPOLECCY TBOPUECTBA B OOJACTH TEOPUM M NMPAKTUYECKOTO MPUIIOKEHUS XMMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh PE3yJbTaT
JUTUTENIbHBIX HAOIOJCHUH, KPOMIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSHHOTO TPYy/la YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIOUIEM aHalu3€ UHPOPMAIMK O MEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM OTeuecTBEHHOU
XUMUHY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOI0 IOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHbIE C XMMHMYECKHMH SIBICHUSMHU, U NPUHUMATh OCO3HAHHBIE PEIICHMs, OPHUEHTHUPYACh HA MOpPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MTOBEJEHUE U TOCTYIIKM CBOMX TOBAPHILEH C IMO3UIMI HPAaBCTBEHHBIX U IPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUN
IIOCTYIIKOB;

4) opMupoBaHHS KYJIbTYPbI 310POBbSI:



MOHUMaHUS [EHHOCTEH 3I0pOBOTO0 M 0Oe30macHOro obOpasa XKW3HH, HEOOXOIWMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3UUYECKOMY H
MICUXHYECKOMY 3/I0POBBIO;

coOuIrOIeHMSI TTPaBHII 0€301TaCHOTO OOpAICHHS C BEIIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU, B TPYAOBOM JCSITEIBHOCTH;

MMOHUMAaHHA HECHHOCTHU IMMPAaBUJI HHAUBHUAYAJIBHOI'O U KOJUICKTUBHOI'O 6G3OHaCHOI‘O MOBCACHUS B CUTYyAlIUAX, YTPOKAOIHUX 310POBbIO U JKU3HU JIIOI[Cﬁ;

OCO3HAHMSI TTOCTICICTBUI U HETPHUATHS BPSIHBIX MMPUBBIYCK (YIIOTPEOICHUS AIKOTOJISI, HAPKOTHKOB, KyPEHHS);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B YU€OHO-HCCIIEIOBATEIBCKOM JIEATEIbHOCTH, OOIIECTBEHHO TOJIE3HON, TBOPUYECKON M JPYTUX BUAX JEATEILHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTHYECKHUX 33724 COMATHHONW HAIIPABIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEpeca K MPaKTUIECKOMY U3yUEHHIO MPO(ECcCHii pa3IndyHoOro poJia, B TOM YHCJIe HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUHN 110 XUMUH,

YBKEHUS K TPYAY, JIOISM TPYAA U pe3yJibTaTaM TPYIOBOH JICATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHAMBHUAYAIILHON TpaeKTOpUM 00pa3oBaHus, Oyayiieil npodeccuu 1 peaan3auuu COOCTBEHHBIX KU3HEHHBIX MJIaHOB
C Y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUU, UHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) IK0JIOrH4eCKOr0 BOCIUTAHUS

9KOJIOTHYECKH 11e71ecO00pa3HOro OTHOILIEHUS K MPUPO/IE KaK MCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3emIie;

[IOHUMAaHUS II100aIbHOr0 XapaKkTepa SKOJIOTUICCKUX HpO6J’ICM, BJIMAHUS SKOHOMHUYCCKHUX IMTPOLUECCOB HA COCTOSIHHUEC HpHpOILHOﬁ n COHH&HBHOfI CpeCanbI;

0CO3HAHMSI HEOOXOAUMOCTH MCIIOJIb30BAHUS TOCTH)KEHUIH XUMHH JIJIs1 PEIICHUS] BOIIPOCOB PAIIMOHAIBHOTO IIPUPOJIOTIOIB30BaHUS;

AKTUBHOI'O HENpPUATHS NEHCTBUH, NMPUHOCALIMX BpPEI OKpY’KaloLIEH NPUPOIHON Cpele, YMEHUsS IPOrHO3MpPOBATh HEOJIAronpHUsTHbIE 3KOJOTUYECKHE
MOCJICICTBYSI TPESITPUHUMACMBIX JCHCTBUI U TPEIOTBPAIIATh UX;

HaJIM4YKAg Pa3BUTOr0 3SKOJOTMYCCKOI'O0 MBIIIJICHUA, SKOJIOTHYECKOU KYJbTYPBI, OIIbITa ACATCIbHOCTU SKOJIOTHUECKOU HaITpaBJICHHOCTH, YMCHUA
PYKOBOJCTBOBATbCS MMHU B TO3HABATEIHHOW, KOMMYHUKATHUBHOW M COIMAIBHON MpPaKTHUKE, CIIOCOOHOCTH M YMEHHS aKTHMBHO MPOTHBOCTOSTH HJICOJOTHUU
xemopoouu;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM MPaKTUKH;

MOHMMAaHUS CHEeUU(PUKN XMUMHM KaK HayKd, OCO3HaHHA €€ poid B (OPMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IEJIOCTHOTO
MMpeaAcCTaBJICHUA 00 OKpYyKaroumeM MHUPE KaK O CAUHCTBE MPUPOABLI U YCIOBCKA, B MO3HAHHUU IMPUPOIHBIX 3aKOHOM€pHOCTeI\/’I " pCIICHUUN HpO6H€M COXpaHCHUA
MPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JJIsl COBPEMEHHOM LIMBUJIM3ALMU: B €€ TYMaHUCTUYECKOM HalpaBJI€HHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOM
0a3pl MaTepUaTbHOW KYJIbTYPHI, B PEHICHUHU TJI00aTbHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, HHEPTreTHUECKOH, MUIIEBON U
9KOJIOTHYECKON 0e30IacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUEHUN YCIOBUN YCHEIIHOIO TpyJAa M SKOJOTMYECKH KOM(OPTHON >KM3HMU Ka)XJO0ro ujeHa
00111eCTBA;

€CTeCTBeHHO-HaquOﬁ TpaMOTHOCTH: ITIOHUMAHUA CYIIHOCTH METOJOB IMO3HAHHWA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HayKaXx, CIIOCOOHOCTH HCIOJIB30BaTh
MOJTydyaeMble 3HAHUS JIJIS aHATH3a U OOBSICHEHHUSI SIBJICHHI OKPY>KAIOIIIEro MUPa M TPOUCXOIAIINX B HEM U3MEHEHHH, yMEHUs JieJIaTh 000CHOBAHHBIE 3aKITFOUEHUS
Ha OCHOBEC HAaYYHBIX q)aKTOB U UMCIOIHXCA JAaHHBIX C TCJBIO MMOJYUCHUA TOCTOBCPHEIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOATEIHHO UCMOJIF30BATh XUMUYECKUE 3HAHUS ISl PELICHUS MPOOIeM B peaTbHBIX )KU3HEHHBIX CUTYAIUIX;

WHTEpeca K O3HAHUIO, HCCIIEIOBATENBCKOM IS TEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K AKTUBHOMY TMOTYYEHUIO HOBBIX 3HAHUM 10 XUMHUU B COOTBETCTBUU C
JKNU3HCHHBIMHAU HOTpe6HOCT5[MI/I;



WHTEpeca K 0COOEHHOCTSM Tpy/a B pa3audHbIX chepax npodeccHoHaTbHON ASSITEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOSHUS ITPOTPAMMBI 110 XMMHUHU Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs BKIIOYAIOT:

3HAUUMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUST OOYYAIOMIMXCS MEKIUCIUIUIMHAPHBIE (MEXIPEIMETHbIC) OOIICHAYYHBIE IOHSATHUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOH KapTHUHBI MHpa M CrenudUKy METOJOB IO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwus, BEIIECTBO, DHEPTHUs, SBJICHUE,
MIpoIIecC, CUCTEeMa, HAayYHbIN (DaKT, MPUHIINII, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOI0IeHUEe, U3MEPEHHE, IKCTICPUMEHT U JPYTHE);

YHHBEpCaJIbHBIC YyUeOHBIC ICHCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), oOecnieunBaromme (GopmMupoBaHue (QyHKIIMOHATHHON
IPaMOTHOCTH M COIUAIIBHON KOMITIETEHIIUU 00y4YaIoluXCs;

CIIOCOOHOCTh OOYYaIOIIUXCs MCIOJb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHHUBEpPCAJIbHBIC Y4COHbBIC NEUCTBUS B
M03HABATEJIbHOW M COI[MAIbHOM MPAKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIHHBIMH YYCOHBIMU I103HABATEIHHBIMH, KOMMYHUKATUBHBIMH W PETYJIATUBHBIMHU
NEeNUCTBUSIMHU.

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBble JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENILHO (hOPMYIUPOBATh U aKTyaAIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

ONPENENATh eI ACSITEIIbHOCTH, 33/1aBasl MapaMeTPhl U KPUTEPUHU UX JTOCTUKEHUS, COOTHOCUTD PE3YNIbTAThl JEATEIBHOCTH C MIOCTABIIEHHBIMU LEISIMU;

HCII0JIB30BAaTh IPHU OCBOCHHUU 3HaHUU HpI/IéMI)I JIOTUYCCKOI'0O MBIIJICHUA: BBIACIIATh XaPAKTCPHBIC IIPU3HAKU HOHATHHU U YCTaHaBJIMBATb UX B3aMMOCBA3b,
HCIIONIb30BaTh COOTBETCTBYIOIINE TIOHATHUS JUISI OOBSICHEHUS OTJENbHBIX (DAKTOB U SBIICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIECCTB U XUMHNYCCKUX peaKquI;

YCTaHaBIUBATh IPUYNHHO-CIICACTBEHHBIE CBSA3M MEX1Y U3Yy4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTHYCCKUC PACCYKIACHHUA (I/IHIIYKTI/IBHI)IG, ACAYKTUBHBIC, I10 aHEU'IOFI/II/I), BBIABJIATE 3aKOHOMEPHOCTHU UM MPOTHUBOPCHHUA B pacCMaTpUBACMBIX
SBIICHUSAX, ((OPMYITHPOBATH BHIBOJBI U 3aKIIOUCHHUS;

MNPUMCHATE B MPOLECCEC IMO3HAHUA HCIOJB3YEMBIC B XUMHH CHUMBOJIIMYCCKUC (3HaKOBBIe) Moaciu, HpeO6paSOBBIBaTI) MOZACIIBHBIC TPCACTABJICHUSA —
XUMHUYECKHM 3HaK (CMMBOI) dJI€MEHTa, XuMudeckas popmysa, ypaBHEHHE XUMHUECKON peakiiu — MpU PelIeHUH YU4eOHBIX MMO3HABATEIbHBIX U MPAKTUYECKUX
3a1a4, IpUMEHATh Ha3BAHHBIC MOACIIBHBIC IPCACTABIICHUSA JJI BBIABJICHUA XapPaKTCPHBIX ITPU3HAKOB N3Yy4YaCMbIX BEIIECTB U XUMHUYCCKUX peaKHHﬁ.

2) 6a30BbIe HCCIAeA0BATENbCKUE eiiCTBUS:

BJIaACTh OCHOBAMH METOJ0OB HAYUYHOT'O MMO3HAHHA BEIIECCTB U XUMHWYCCKUX peaxunﬁ;

dbopMynTUpOBaTh LIETH U 33/1a4U UCCIIEOBAHUS, UCIIOIB30BATh MMOCTABIEHHBIE U CAMOCTOSTENBHO CHOPMYIMPOBAHHEIE BOMIPOCH! B KAYECTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI 17151 POPMUPOBAHHUS TMIIOTE3bI 110 MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;



BJIaZICTh HABBIKAMU CAMOCTOSTEIFHOTO TUIAHWPOBAHUS M MPOBEICHHUS YYCHHYECKUX HKCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOAATh 32 XOA0M
IpolLecca, CaMOCTOSITEIEHO IIPOrHO3UPOBATH €0 PE3yIIbTAaT, (POPMYIUPOBATh 000OIIEHHS ¥ BBIBOJIbI OTHOCHTEIBHO J10CTOBEPHOCTH PE3YJIbTATOB HCCIIEI0BaHMU,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJICIAHHOM paboTe;

nproOpeTaTh ONMBIT YIEHUYECKON MCCIE0BATEIbCKONW U MPOSKTHOM JIEATEIHOCTH, MPOSIBIISATH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIbHOMY TIOUCKY
METOJIOB PEIICHUS TPAKTUYECKUX 3a/1a4, IPHMEHEHUIO PA3IMYHBIX METOJOB ITO3HAHUSL.

3) pa6ora ¢ nngopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGOPMAIMH (HayYHO-TIOMYJISIpHAs JINTepaTypa XMMUYECKOTO COAEPKaHHs, CIIPABOYHBIE TIOCOOHS, pECYpChI
WuTepHera), anann3upoBaTh HHGOPMAIUIO pa3TMUHBIX BUJIOB U (POPM MPENCTaBICHHS, KPUTUYECKH OILICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYUBOCTH;

(GopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHbIE METOABI NPH TOHCKE W OTOOpe MHGpOpPMAaIMH, HEOOXOAMMOW JUIS BBIOJHEHUS Y4YEeOHBIX 3aaad
OIpeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSATENIFHO BHIOMPATh ONTUMAIIBHYIO (popMy IpeacTaBieHus HHGopManuu (CXembl, rpaguKy, TUarpaMMBbl, TaOJIUIbI, PUCYHKU U JAPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KA4yeCTBE CpPEACTBA MpU paboTe ¢ XUMHUYECKOW HH(POpMAIME: NPUMEHSTh MEXNpeAMETHbIe ((pu3ndeckue u
MaTeMaTUYeCKUe) 3HAKH U CUMBOJIBL, (hOpMYJIbl, a00peBHATYPbl, HOMEHKIIATYPY;

HCTIONIb30BATh 3HAKOBO-CHUMBOJIMUYECKHE CPEJICTBA HATJIHOCTH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

3aaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIa€MOH TEMBI B X0JIe TUAJIOTa W/UJIH JUCKYCCHH, BBICKAa3bIBAaTh HJIEH, (DOPMYIHPOBATH CBOU TPEATIOKEHHS
OTHOCHUTEIIBHO BBIIIOJIHEHUS IIPEUI0KEHHOM 3a7a4u;

BBICTYIIATb C Hp€3€HTaHHeﬁ PE3YIBTATOB MMO3HABATEIILHOM ACATCIIBHOCTHU, ITOJIYYCHHBIX CaMOCTOATCIBHO WX COBMCCTHO CO CBCPCTHUKAMHU IIPpU
BBIMOJIHEHUM XMUMHUYECKOI'0 3KCIEPHUMEHTa, MPAaKTHUYECKOW pabOoThl MO HMCCIENIOBAaHMIO CBOICTB M3ydaeMbIX BELIECTB, pealn3allud y4eOHOro MpoeKTa, U
(GbopMyIpPOBATh BHIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHBIX UCCICIOBAHUN MTyTEM COTIACOBAHUS TTO3UIIMN B XOJ€ OOCYK/IEHUS U 0OMEHA MHEHUSIMH.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC JCHCTBHUA:

CaMOCTOSITENIHO IIJIAHUPOBATh U OCYHIECTBIIATH CBOKO ITO3HABATENBbHYIO AEATEIBHOCTb, ONpENENss €€ LEId W 3aJadd, KOHTPOJIMpOBATh U IO MeEpe
HEOOXO/IMMOCTH KOPPEKTUPOBaTh MpeAjaraeMblii alropuTM AEWCTBUI NpPH BBINOJHEHWH Y4YeOHBIX M HCCIIEAOBATENbCKUX 3a]ad, BbIOMpaTh Hauboiee
3¢ pexTUBHBIN CIOCOO UX pEHIeHHs] ¢ YUETOM IMOJIyUYeHHUsI HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

IHPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOSHHUS IPOrPAMMBI [0 XUMHH Ha YIITYOJIEHHOM YPOBHE Ha YPOBHE CPETHET0 0011Iero 00pa3oBaHus BKIOYAIOT CeU(pUIecKue
JUisl yueOHOro mnpeamera «XHUMHs» HaydyHble 3HAHUSA, YMEHHS U CHOCOOBI NEWCTBUH MO OCBOCHUIO, MHTEPIPETAllMM W MPEeoOpa3OBaHUIO 3HAHUN, BHJIbI



ACATCIIBHOCTH II0 IIOJYYCHHWIO HOBOI'O 3HAHHA W IPUMCHCHHUIO 3HaHUH B Pa3IMYHBIX y‘Ie6HI)IX CUTyalusaX, a TaKKC B PCAJIbHBIX XH3HCHHBIX CHTyallUAX,
CBSI3aHHBIX C Xumueii. B nporpamMme 1Mo XuMur NpeAMETHBIC PE3YJIbTAThI IPCACTABJICHBI 110 rogaM U3y4YCHU.

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHHS Kypca «OpraHuuecKasi XUMHsD OTPaXaroT:

c(OPMHPOBAHHOCTb NIPEACTABICHUI: O MECTE U 3HAUEHUM OPraHMYECKOW XMMHM B CUCTEME €CTECTBEHHBIX HAYK U €€ PO B 00€CIeUeHUH yCTOWYMBOIO
pa3BUTHS YEJIOBEYECTBA B PEILICHUH MPOOJIEM SKOJIOTHUECKOM, SHEPTreTUYECKON 1 MUIIEBOI 6€30MaCHOCTH, B pa3BUTHH MEIUIIMHBI, CO31aHUU HOBBIX MAaTEpHAJIOB,
HOBBIX HCTOYHHUKOB SHEPIUHU, B 00ECIIEYEHNHN PALMOHAIBHOTO PUPOIONOJIB30BaHus, B JOPMUPOBAHUN MUPOBO33PEHHSI U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKXKE
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON Cpee;

BJIaJICHHE CUCTEMON XMMUYECKHIX 3HAHUH, KOTOpasi BKIIIOYAET: OCHOBOTIOJIATAIOIINE TOHATHUS — XUMHYECKHI JIEMEHT, aTOM, SIAPO U IIEKTPOHHAsE 000I0YKa
aroma, s-, pP-, d-aToMHbIC OpOMTAlK, OCHOBHOE U BO30Y)XIEHHOEC COCTOSHHS aToMa, MHOpHIM3alis aTOMHBIX OpOWTajel, MOH, MOJIEKYJa, BaJCHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTD, CTEIIEHh OKHCIICHUS, XUMUYECKasl CBSA3b, MOJIb, MOJISIpHAS Macca, MOJISIPHBIA 00BEM, YTIepOIHBIN CKeNeT, (yHKIMOHAIbHAS TPpyIIa,
pagukai, cTpyKTypHble (GopMyiibl (pa3BEPHYTHIE, COKpAILEHHBIE, CKEJIETHBIE), U30MEpHs CTPYKTYpPHas M MPOCTPAHCTBEHHas (reoMeTpudeckKas, onTuyeckas),
M30MepBbI, TOMOJIOTUYECKUI1 Psil, TOMOJIOTH, YIIIEBOJOPO/IbI, KUCIOPOI- M a30TCOAEPXKAIINE OPTraHNUECKHE COCTMHEHHSI, MOHOMED, OJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEJIMHEHUS; TEOPHH, 3aKOHbI (mepuoauueckuii 3akoH Jl. . MenaeneeBa, Teopust cTpoeHHs opranuueckux Bemects A. M. bytneposa,
3aKOH COXpPAaHEHHS MACCHI BEIIECTB, 3aKOH COXPAHEHHI M MTPEBPAILECHHUS SHEPTUH MPH XUMHUUECKUX PEAKIIHSIX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I S3BIK XHUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIS)KAIIHe B OCHOBE IOHUMAHUS IPUYMHHOCTU M CUCTEMHOCTH XMMUYECKHX SIBJICHUH; MPEACTaBICHUS O MEXaHU3MaX XMMHYECKHX
peaKIyii, TePMOJMHAMUYECKAX U KHHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3aMHOM BIIUSTHIM aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX (MHIYKTHBHBIN
U Me30MepHbIi 3¢ ¢dexTsl, opuenTanTsl | u Il pona); gaxTonornyeckure cBeACHUs O CBOMCTBAX, COCTaBe, MOJyUYeHUH U O€30MIaCHOM MCII0JIb30BAaHUU BasKHEHIINX
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM AEATEIBHOCTH YEIIOBEKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMHUIECKOTO MTPOU3BOJICTBA (Ha TPUMEpPE TIPOU3BOJICTBA
MeTaHoJ1a, epepaboTKU HePTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISIBIIATH XapaKTEPHBIE MPHU3HAKH OHSATHA, YCTaHABINBATH UX B3AaUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MTOHATHUS MTPH
OTHCaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COEIMHEHMIA;

c(OpMUPOBAHHOCTh YMEHUI:

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY Ul COCTABJICHHMS MOJEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX M CKEJETHBIX) (popMyn
OpPTraHUYECKUX BEIIECTB;

COCTaBJIATh YPABHEHUSI XMMHUYECKHX PEAKIMH U PACKPBIBATh UX CYIIHOCTb: OKHUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEACTBOM COCTABICHHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEAKIINA, peaKIIuii HOHHOTO OOMEHa IyTEM COCTABIICHHUS UX IOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBJIMBATh MOJIEIN MOJIEKYJl OPTaHUYECKUX BELIECTB IS HIUTIOCTPALMU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHIA: YCTAaHABIMBATh MPHHAIC)KHOCTh M3YyYCHHBIX OPTraHMYECKUX BEIIECTB MO WX COCTaBY M CTPOCHHUIO K ONPEACIEHHOMY
KJlaccy/Tpynne COeJUHEHUH, 1aBaTh UM Ha3BaHUs MO cucremarndyeckoil HomeHkinatype (IUPAC) u mpuBOAMTH TpUBHAIbHBIE Ha3BaHHS Ui OTAEIBHBIX
NpeICTaBUTENICH OPraHUYEeCKUX BEIIECTB (ITUIICH, alleTHIICH, TOJIYOJI, TIIMIEPUH, dTHIICHTIINKOINb, (heHOT, (OpMalbACTH I, alleTalbIeTHI, alleTOH, MypaBbHHAS
KHCJIOTa, YKCYCHasi KUCJIOTa, CTEapuHOBas, OJICMHOBAs, MAJbMHUTHHOBAs KHUCIOTBI, TNIMLUH, ajJaHWH, MallbT03a, (PYKTO3a, AHWIWH, JAWBUHWI, U3OIMpEH,
XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OPMHPOBAHHOCTh YMEHUS OIPENENIATh BUI XUMUYECKOM CBSI3M B OPraHMYECKMX COSAMHEHUX (KOBAaJCHTHAs! M HOHHAsS CBS3b, G- U T-CBA3b, BOJOPOIHASL
CBSI3b);



c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSTH TTOJI0OKEHHUSI TEOPUU CTPOCHHS OpraHnyeckux BemectB A. M. bytiepoBa miis 00bsicHeHNs 3aBUCIMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOopMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U XMMHUUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTEICH pa3IMYHbIX KJIacCOB
OPraHWYECKUX BEIIECTB: AaJKAHOB, I[UKJIOAJIKAHOB, AJKEHOB, AaJIKaJMEHOB, AJIKWHOB, APOMATHYECKUX YIJIEBOJOPOIOB, CIUPTOB, albJACTHUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CIIOXKHBIX A(UPOB, KUPOB, HUTPOCOCTUHECHUA U aMUHOB, aMUHOKHCJIOT, OCIIKOB, YTJIEBOJOB (MOHO-, IU- U TOJUCAXapHUJIOB),
I/IJIJIIOCTpI/IpOBaTB I‘eHeTI/I‘-IeCKyIO CBsI3b MC)KI[y HUMHU ypaBHeHI/ISIMI/I COOTBeTCTByIOH_[I/IX XUMHUYCCKUX peaKum”I C UCIIOJIB30BAHUEM CprKTypHBIX CI)OpMy.H,

c(hOpMUPOBAHHOCTh YMEHUS MOATBEPKIaTh Ha KOHKPETHBIX ITPUMEpaxX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOMN CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUH OT
KpaTHOCTI/I U TUIIa KOBaHeHTHOﬁ CBsI3HU (G- 158 T[-CBH3H), B3aMMHOI'O BJIMSIHUA aTOMOB U I‘pyHH aTOMOB B MOJ'IGKyJ'IaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHHKH YTJICBOJAOPOIHOTO ChIpbs (He(Th, MPUPOIHBIN ra3, yroib), CIIOCOOBI €ro mepepadoTKu M
MPaKTUYECKOe TPUMEHEHNE TTPOIYKTOB IIEPepadOTKH;

C(l)OpMI/IpOBaHHOCTI) BIIAACHUS CHCTGMOﬁ 3HaHHﬁ (0] eCTGCTBeHHO-Hay'-IHBIX METOAdaxX IMO3HAHUSA — Ha6JIIOI[€HI/II/I, I/I3M€p€HI/II/I, MOIIGJII/IpOBaHI/II/I, BKCHepI/IMCHTe
(peaJIbHOM M MBICIICHHOM) U YMEHHUS IPUMEHSTh STU 3HAHUS;

c()OPMUPOBAHHOCTh YMEHUSI TPUMEHSITH OCHOBHBIC OICpPAIlMM MBICIUTEIIBHON JIEATEIBPHOCTH — aHalu3 W CHUHTE3, CpaBHEHHWE, 0000IIeHue,
CUCTEMAaTHU3aIIHIO, BHISBICHUE IPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JUIS U3YYEHHS CBOMCTB BEIIECTB U XUMHUECKUX PEaKIIU;

C(l)OpMI/IpOBaHHOCTI) yMeHPIfIZ BBIABJIISITH B3AUMOCBSI3b XUMHUYCCKUX 3HaHI/II>'I C IMOHATHUAMHU U HpGIICTaBJIeHI/IﬂMI/I I[p}/FI/IX eCTeCTBeHHO-HayT-IHI)IX HpeILMeTOB
JUist 00Jiee OCO3HAHHOTO MOHUMAHUS CYIIHOCTH MaTepUAIbHOTO EMHCTBA MUPA, UCIIOIb30BaTh CHCTEMHBIC 3HAHUSI 10 OPIraHUYECKON XUMUH 711 OOBSICHEHHS U
MIPOTHO3MPOBAHMUS SIBJICHUH, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpPMUPOBAHHOCTh YMEHUI: TPOBOAUTH PACUYETHI MO XUMHYECKUM (OopMyrnaM M ypaBHEHUSM XUMHUYECKUX PEAKUUN C HUCIOJIb30BaHUEM (DU3HUECKUX
BeNMYMH (Macca, 00BbEM Ta30B, KOJUYECTBO BEIIECTBA), XaPAKTEPU3YIOIIMX BEHIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMUYECKON
(bopMyITBI BEIIECTBA MO U3BECTHBIM MAaCCOBBIM JIOJIIM XUMHYECKHX 3JIEMEHTOB, MTPOYKTaM CrOpaHUs, IIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUMN: TPOTHO3UPOBATh, AHATU3MPOBATH M OIEHWBATh C TO3UIMNA DKOJIOTHYECKON O€30MacCHOCTH TMOCIEACTBUS OBITOBOM U
MPOU3BOJICTBEHHON NIEATEIBHOCTH YENOBEKa, CBA3AHHON C MepepadOTKON BEIIECTB, MCIOIb30BATh MOJYUYCHHbBIE 3HAHUS ISl TPUHSITHUS TPAMOTHBIX pEIIeHUN
mpoOJIeM B CUTYAIUSIX, CBI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHUI: CAMOCTOSTENBHO MJIAHHUPOBATh U MPOBOJAUTh XUMUYECKUN HKCIEPUMEHT (MOMyuYeHUE M U3YYeHHE CBONCTB OPTaHMYECKUX
BEIIIECTB, KAUECTBEHHBIC PEAKIIUU YTIEBOAOPOI0B PA3IMUHBIX KIACCOB M KUCIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4
M0 PACIO3HABAHMIO OPraHMYECKHX BEIIECTB) C COOMIOJEHHMEM MpaBuil Oe3omacHoro oOpallieHusi C BelecTBaMH M J1a00paTOPHBIM O000PYIOBaHHUEM,
(bopMyIHpPOBAThH IEJIb UCCIEIOBAHUS, IPEICTABIATH B PA3IMUYHON (hOpPME pe3yabTaThl SKCIEPUMEHTA, AHAIU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

co0JTr01aTh MpaBUiIa IKOJIOTHIECKH I[EJIECO00Pa3HOTO TOBEACHHS B OBITY M TPY/IOBOH JESITEIILHOCTH B IIEJISAX COXPAHEHUS CBOETO 37I0POBbS, OKPY>KAIOIICH
MPUPOTHON Cpebl U JOCTHKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaABATh OITIACHOCTH TOKCHYCCKOI'O )Iel\/'ICTBI/ISI Ha )XUBBIC OpFaHI/I?,MI)I OHpe)IeJ'IéHHI)IX Opl"aHI/IquKI/IX BE€IICCTB, ITIOHUMAas CMBICJI ITOKAa3aTCJIA HHK,

aHATM3UPOBATH IENIECO00PA3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOIICHHS PUCK-TIONH3a;

c(hOpMHUPOBAHHOCTh YMEHH: OCYIIECTBIISATH 1€JIEHAIPABIEHHBIN MOMCK XUMUYECKOW MH(POPMAIIUH B PAa3IMYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-Hay4yHas
auTepaTypa, CpeacTBa MaccoBoil uHpopmanuu, HWHTEpHET UM Apyrue), KPUTHYECKH aHATU3UPOBATh XUMHUYECKYI0 HH(OpMAINIO, TepepadaTriBaTh e€
Y UCIIOJIb30BaTh B COOTBETCTBUHU C MTOCTABICHHOW y4eOHOMU 3a/1auei.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

No HaumenoBanue pa3fenoB 1 TeM IPOrpaMMBbI KonnuecTBo vacos OnexTpoHHbIE (IUPPOBEIC)
n/m Bcero|| KoHTposbHbIe [IpakTHyeckue 00pa3soBaTeNLHbIC PECYPCEI
paboThI paboThI
Paznen 1. Teopernyeckue 0CHOBBI OPraHMYeCKO XUMHUH
1.1 |IIpeamer opraHn4eckoi XUMHH. Teopusi CTpoeHUs 8
opranndeckux coeaquHenuii A. M. byrneposa
Wroro mo paszneny 8
Pa3nea 2. Yraesogopoasnl
2.1 |[IIpenenbHble YIII€BOAOPOIbI — ANKAHBI, ITUKIOATKAHBI 5
2.2 |[HempenenbHble YyTIeBOAOPOIbI: ATKEHBI, aIKaAUEHBI, aTKUHBI 14 1
2.3 ||ApomMaTHyecKHe yriIeBOAOPOIbI (apEHBI) 8
2.4 |[IpupoaHBIE HICTOUHUKH YTIIEBOJOPOIOB U MX TepepadboTKa
2.5 |[anoreHmpon3BOAHBIE YTIIEBOAOPOIOB 4 1
Hroro no pasneny 35
Pasnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs
3.1 ||Coupter. OeHON 11 1
3.2 ||[KapOOHWIBHBIE COSTMHECHHUS: aTbJICTHIBI U KETOHBI. 21 1
KapOonossie kucinotel. Cioxubie 3Gupsl. Kupsi
3.3 |[VraeBomsr 9 1
Hroro no pasneny 41

Pa3n

e 4. A3oTcoaep:kalye OpraHudecKkue coeIMHeHUus




Ne HanmenoBanue pa3ienoB U TeEM IPOrpamMMsl KonnuecTBo acos DnexTpoHHbIE (U POBEIC)
00pa3oBaTeNbHbIE PECYPChI
n/m Bcero|| KouTtposbHbIe [MpakTuveckue p peeyp
paboThI paboThI
4.1 ||Amunbl. AMUHOKHUCIOTHI. benku 12 1 2
Uroro no pazneny 12
Pa3znen 5. BbicokoMoJIeKYJISIPHbIE COeINHEHUS
5.1 ||BrICOKOMONEKYIISIpPHBIE COCTUHEHHS 6 1
Wroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 6
IHOYPOUYHOE IIVIAHUPOBAHHUE 10 KJIACC
Ne Tema ypoxka KonnuecTBo yacos ‘ Harta || OnextpoHHbIe LU(pOBBIE
n/n Bceero|| Kontponbnsie || [pakrudeckue || 13Y1CHHA obpazoBatenbHbIC
paboThI paboThI peCypCrI
1 |[[IpeameT u 3HaUE€HUE OPTAHUYECKON XUMUH, NIPEACTABICHUE O 1
MHOTr000pa3uy OPraHNYEeCKUX COeTMHEHUN
2  ||[DneKTpOHHOE CTPOEHHUE aToMa yriiepoaa (OCHOBHOE U 1
BO30YyXAEHHOE COCTOSIHMS ). BaeHTHbIE BO3MOKHOCTH aToMa
yriaepona
3 |[Xumuyeckas CBA3b B OPraHUYECKUX COCIUHEHUSIX. MeXaHUu3MBbI 1
00pa30BaHMs KOBAJIEHTHOM CBSI3H, CIIOCOOBI pa3pbiBa CBs3eH
‘4 ||Teop1/1;1 CTPOEHMS OpraHndeckux coennHenuit A. M. byrneposa H H H H H
5  |[Buasl u3omMepuu: CTpyKTypHasi, IpOCTPAHCTBEHHAsS. DJIEKTPOHHbBIE
3¢ (eKTs B MOJIEKYJIaxX OPraHUYECKUX COEAMHEHUN
6 [IpencraBienue o kaccupuKaMy U CHCTEMaTHIeCKast 1
HoMeHkiatypa (IUPAC) opranndeckux BeliecTsn
‘7 ||Kﬂaccn(b1/n<aum{ peakiuii B OpraHuuecKoi XuMHuu H H H H H
‘8 ||CHCTeMaT1/I3au1/1${ 1 0000IIEHNE 3HAHUM 110 TeMe H H H H H
9  ||AykaHBI: TOMOJIOTHUYECKUH psijt, oOmmast opMyia, HOMEHKIATypa U
M30MEPHUSL, MIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
‘10 ”(DI/IBI/I‘ICCKI/IG Y XMMHUYECKUE CBOWCTBA AJIKAaHOB H 1 H H H H




Ne Tema ypoxka KonnuecTBo yacos ‘ Hara || DnexTpoHHbIe HU(DPOBBIE
n/n Beero|| Kontposbusie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHEIC
padoTHI padoThI peCypCRI

11 ||Haxoxnenue ankaHoB B mpupoze. CrocoObl MoaydeHus u 1

NPUMEHEHHE AJIKAaHOB
12 ||Uuxnoankansl: o01mIas popMyiia, HOMEHKIIATYpa U U30MEPHsI, 1

OCOOCHHOCTH CTPOCHHUS U XUMHUYECKUX CBOKCTB, CIIOCOOBI

MOJTyYEHUS U IPUMEHEHHE
13 |[Pemienue pacu€THBIX 3a7a4 Ha OMpPEICIICHUE MOJIEKYIISIPHOM 1

(OpMyITBI OPraHMYECKOTO BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB

9JIEMEHTOB, BXOSIIUX B €ro cocTaB. Cucremarusanus 1 006001eHue

3HAHUI 110 TEME
14 ||AnKeHBI: TOMOJIOTHUECKUHN psijI, oOmIast popmysa, HOMEHKIATYpa, 1

9IEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHUe MosieKyl. CTpyKTypHas

U [IHC-TPAHC-U30MEPHS AJTKEHOB
15 | ®usnyeckue U XMMHUYECKHE CBOMCTBA ankeHOoB. [IpaBuio 1

MapKOBHHKOBA
‘16 ||CHOCO6I>I MOJIYYCHHS U IPUMEHEHUE AJTKEHOB H H H H H
17 ||lIpakTtuueckas pabota Ne 1 mo teme "[lonmyuenue sTuineHa u 1

U3y4YEHUE ero CBOMCTB"
18 |[Pemenue pacu€THBIX 3a7a4 Ha OMpPEIEICHUE MOJIEKYISIPHOM 1

(bOopMyJITBI OPraHMYECKOTO BEIIECTBA
19 ||AnkaaueHbl: cOnpsKEHHBIE, U30IMPOBaHHBIC, KyMYJIHPOBAHHbIE. 1

Oco0eHHOCTH ANIEKTPOHHOTO CTPOEHUS
‘20 ”XI/IMI/I‘I@CKI/IG CBOMCTBA COMPSIKEHHBIX JTUECHOB H 1 H H H H
‘21 ||Cnoco61>1 MOJIY4EHUS U IPUMEHEHUE AJIKaJUEHOB H 1 H H H H
22 ||ATKHHBL: TOMOJIOTHUYECKUH psij, obmmas popmynna, HOMEHKIATypa,

QIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (PU3NIECKHE

CBOMCTBa
‘23 ”XI/IMI/I‘ICCKI/IG CBOMCTBA aJKMHOB H 1 H H H H
‘24 ”Ka‘{eCTBCHHBIe peakuuu Ha TPOMHYIO CBA3b H 1 H H H H
‘25 ||CHOCO6I>I MOJTy4YeHUS U IPUMEHEHHE aJIKUHOB H 1 H H H H




Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ Hara || DnexTpoHHbIe HU(DPOBBIE
n/m Beero|| Kontponsnsie || [Ipaktudeckue || A3YICHUA obpasopatenbHbIe
padoTHI padoThI peCypCRI
‘26 ||PemeHHe 3aJa4: pacy€Thl 10 YPAaBHEHUIO XUMUUYECKON pEeaKLuu H H H H H
‘27 ”CI/ICTeMaTI/IBaLII/ISI 1 000011IeHe 3HAHUH 110 TeMe H H H H H
28 ||ApeHbI: TOMOJIOTUYECKUH psll, 001Ias popmyna, HOMEHKIATYpA.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI OeH30J1a U
TOJyOJIa, UX (PU3UYECKUE CBOMCTBA
‘29 ”XI/IMI/I‘IGCKI/IG CBOMCTBA apEHOB: PEAKIIUH 3aMEIICHUS H H H H H
30 |[XuMuyeckue CBOWCTBA ApEHOB: PEAKLUHU PUCOEAUHEHMUS,
OKHCJIEHHE TOMOJIOTOB O€H3071a
‘31 ||OC06€HHOCTI/I XMMHUYECKHUX CBOMCTB CTHpOJA H H H H H
32 |[PemeHne pacy€THBIX 3a/1a4 HA ONpPECIICHIE MOJIEKYISIPHOM
(opMyIbl OPraHMYECKOIO BEIleCTBa
‘33 ||CHOCO6I>I NOJTy9YCHHUS ¥ IPUMEHEHUE apEHOB H H H H H
‘34 ||FeHemquKaa CBSI3b MEX/y Pa3TUYHBIMU KJIACCaMH YTIIEBOJOPOIOB H H H H H
35 |[Pacu€Thl Mo ypaBHEHUSAM XUMHUYECKUX peakuuii. Cucremarn3anus u
00o011eHue 3HaHUH 10 TeMe
‘36 ||HpHp0):[HI>H7I ra3. [lonyTHble HEQTSHbBIE ra3bl H H H H H
‘37 ||KaMeHHLH71 yroJib U IPOAYKTHI €70 NnepepadoTKu H H H H H
38 |[Hedtp u criocoOs! €€ mepepadboTku. [Ipumenenue mpoayKkToB
nepepaboTKu HePTH
‘39 ||F €HeTHYecKas CBA3b MEX]y Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB H H H H H
40 |[[aioreHonponu3BOIHbIE YTIEBOAOPOAOB: JIEKTPOHHOE CTPOSHHUE;
peaKIMy 3aMeIleH s rajioreHa
41 ||deficTBHe 1IeTI04Yel Ha raJloreHIpon3BoIHbIE. B3anmoaencTBue 1
JUTAIOTCHAIKAHOB C MAaTHUEM M ITHKOM
42 ||Cuctemarn3anms u 0000IIEHUE 3HAHUH 110 pa3Ieny 1
"Vranesonopoast"
‘43 ||K0HTp0JILHa$I pabota 1o Teme "YrieBomopoasr" H 1 H 1 H H H




Ne Tema ypoxka KonnuecTBo yacos ‘ Hara || DnexTpoHHbIe HU(DPOBBIE
n/m Beero|| Kontponsnsie || [Ipaktudeckue || A3YICHUA obpasopatenbHbIe
padoTHI padoThI peCypCRI
44 |TIpenenbHbIEC OJTHOATOMHBIC CITUPTHI: TOMOJIOTHYECKUH PsijI, 001Iast 1
dbopMmyIa, CTpOCHHE MOJICKYJI, U30MEPHsl, HOMEHKIATYPA,
KJaccudukanus, Gpu3nyecKkue CBONCTBa
‘45 ||X1/1anec1<ne CBOWCTBA MPEJEIbHBIX OJHOATOMHBIX CIIUPTOB H 1 H H H H
‘46 ||CHOCO6LI MOJTyYEHUSI U PUMEHEHUE OJHOATOMHBIX CITUPTOB “ “ H “ H
47 |IIpoctbie 3¢upbl: HOMEHKIATYPa U H30MEpHUs, OCOOCHHOCTH
bu3HYECKUX U XUMHUYECKUX CBOWCTB
48 |MHOTOATOMHBIC CITUPTHI: ATHJICHTIIUKOJb U TIUIEPUH, UX 1
dbuznyeckue 1 XuMUYEeCKre CBOMCTBA
‘49 ||C1'IOCO6BI MOJTy4YeHUs! U PUMEHEHNE MHOTOATOMHBIX CITUPTOB H H H H H
50 || ®eHon: cTpoeHHE MOJIEKYIIbI, PU3NYECKUE CBOWCTBA. TOKCUYHOCTD 1
denona
‘51 ”XI/IMI/I‘ICCKI/IC cBoiicTBa (peHosa H H H H H
‘52 ||C1'IOCO6BI NOJy4EHUs ¥ IpUMeHeHue (heHoma H H H H H
53 |[IIpaktuueckas padbota Ne 2. PemieHne skcriepuMeHTaIbHBIX 33/1a4 110 1
Tteme "CrnupTel U peHobI"
‘54 ”CI/ICTeMaTI/ISaIH/ISI ¥ 0000I1I[eHNEe 3HAHUH 110 TEME H H H H H
55 ||AJbaeruabl U KETOHBI: 3JIEKTPOHHOE CTPOSHUE KapOOHHUILHOM
TPYIIIIBI; TOMOJIOTHYECKHE Psbl, 001as hopmyia, u3oMepus u
HOMEHKJIaTypa
56 ||Anbpaeruabl U KeTOHBI: (PU3NYECKUE CBOWCTBA; PEAKITUU 1
MIPUCOCAMHCHHUS
57 ||[Peakumu OKMCIICHHS M KAYECTBEHHBIC PEAKITUHU aJIbJICTHIIOB 1 1
KETOHOB
‘58 ||C1'IOCO6I>I MOJTYICHUS JTbJICTH/IOB U KETOHOB H H H H H
59 ||OxHOOCHOBHBIE IpEICITbHBIC KAPOOHOBBIE KHCIOTHI, 0COOCHHOCTH
CTPOEHHS HX MOJIEKYII




Ne Tema ypoxka KonnuecTBo yacos ‘ Hara || DnexTpoHHbIe HU(DPOBBIE

n/n Beero|| Kontposbusie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHEIC
padoTHI padoThI peCypCRI
60 |[M3omepus 1 HOMEHKIATypa KapOOHOBBIX KUCIIOT, UX (PU3HYECKUE 1
CBOMCTBA
61 |Xumuyeckue CBOMCTBA MPEACIbHBIX OJITHOOCHOBHBIX KapOOHOBBIX 1
KHCIIOT
62 ||OcobeHHOCTH CBOMCTB MypaBbUHOM KHCIOTHL. MHOTOOOpa3ue 1
KapOOHOBBIX KUCIIOT
63 ||OcobeHHOCTH CBOMCTB: HEMPEACTbHBIX U ApOMATHUECKUX 1
KapOOHOBBIX, TMKAPOOHOBBIX, TUAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BbICHIMX KapOOHOBBIX KHCIIOT

‘64 ||H0HﬂTI/Ie O TIPOM3BOJIHBIX KApOOHOBBIX KUCIOT H 1 H H H H
‘65 ||CHOCO6I>I NOJTy9EHHUS ¥ IPUMEHEHHE KapOOHOBBIX KUCIOT H 1 H H H H
66 ||CinoxxHbIe 3(UPHI: TOMOJIOTHYECKUH psif, o01ias hopmyra, H30Mepus

¥ HOMEHKJIaTypa
‘67 ||®H3qucxne Y XMMHUYECKHE CBOWCTBA A3(UPOB H H H H H
68 |[PemeHre pacyETHBIX 3a/1a4: 1O YPaBHEHUIO XUMHUECKOW PEaKIInH,

Ha onpezeseHne MOJIEKYIISPHON (HOpMYIIBI OPraHMUECKOro BEIIeCTBA
69 |[IIpaktuueckas pabota Ne 3. Pemienue skciepuMeHTalIbHBIX 3a1a4 o || 1 1

teme "KapOoHoBbie kucnoTbl. CioxHbIE dPUpbI"
‘70 ||)KHpLI: CTpoeHHe, (prU3nUecKre U XUMUYECKHE CBOWCTBA (THIPOIIH3) H H H H H
71 ||OcobeHHOCTH CBOMCTB XKHUPOB, COJEPHKAIUX OCTATKU HETIPEIEIbHBIX

KUPHBIX KHCIIOT. JKUPBI B IpHpoIe
72 |[Mpu1a KaK COJIH BBICIINX KapOOHOBBIX KHCIIOT, HX MOFOIIIEEe 1

neiictBue. [TonsTue o cuHTeTHUECKUX Moomux cpeacrsax (CMC)
73 |'eHeTnyeckas CBSA3b YIIIEBOAOPOA0OB M KHCIOPOICOAEPIKAIINX 1

OpPTraHUYECKUX BEIIECTB
‘74 ||PacqéTLI 110 YPAaBHEHMSIM XUMHUYECKUX PEAKIINM H 1 H H H H
‘75 ”CI/ICTeMaTI/ISaL[I/IH 1 000011IeHe 3HaHUH 110 TeMe H 1 H H H H




Ne Tema ypoxka KonnuecTBo yacos ‘ Hara || DnexTpoHHbIe HU(DPOBBIE
U3yUYCHUSI o0Opa3oBaTelbHbIE

n/m Bcero|| Konrponbhbie || [IpakTuyeckue
paboTh paboThI pecypeal

76 ||OOmas xapakTepucTHKA YTIIEBOJOB U KiIacCU(UKAIUs YTIEBOIO0B 1
(MOHO-, 1M~ ¥ MOJMCAXapUIbI)

‘77 ||M0Hocaxapnz[m: ¢buznyecKue CBOCTBA U HAX0XKIEHUE B TIPUPOJIE “

78 |[IpumeHneHue TIOKO3bI, €€ 3HAUCHUE B )KU3HEIEATEIbHOCTH
opraHusma

79 ||ducaxapuubl: caxaposa, MaJIbT03a U JlakTo3a. Haxoxxnenue B 1
PUPOJIC U MPUMEHEHHUE IMCaXapUIOB

80 ||[Tonmcaxapuasl: CTpOSHUE MAKPOMOJIEKYI, (PU3UYECKUC U 1
XMUMHYECKHE CBOMCTBA, TPUMEHEHHUE

‘81 ”HOHSITI/Ie 00 UCKYCCTBEHHBIX BOJIOKHAX H

82 ||Pemenue pacueTHbIX 3a7a4 Ha OIMpeIeJICHUE JOIU BbIX0/1a IPOAYKTa 1
pEeaKIMU OT TEOPETUUECKH BO3MOKHOTO

‘83 ”CI/ICTeMaTI/ISaLII/I}I 1 00001IeHe 3HAHUI 10 pa3aeny H

84 |[KonTtponbHas pabota o teme "Kucnoponaconepxarue 1 1
OpraHUYecKHue coequHeHus"

85 ||AmuHBI: KiaccuduKanus, CTpoeHHE MOJIeKyJ, o0mias Gopmyia, 1
U30MepHsl, HOMEHKJIaTypa U (pu3nuecKkue cBoiicTa

‘86 ”XI/IMI/I‘ICCKI/IG CBOMCTBA anupaTUYECKUX aMUHOB H

87 ||AHWIMH: CTpOCHUE aHWIINHA, OCOOCHHOCTH XHMHUYECKUX CBOWMCTB
aHWIINHA

(e}
oo

|CHOCO6BI MOJIy4CHHA U IPUMCHCHUC aJ'II/I(baTI/I‘ICCKI/IX AdMHHOB H

89 ||AMMHOKHUCIIOTBI: HOMEHKJIATypa 1 U30Mepusi, pU3nuecKue cBoiicTBa.
OTtaenpHbIE IPEICTaBUTENN 0-aMHUHOKHCIIOT

90 ||XuMuueckue CBOMCTBA aMUHOKHUCIIOT, HX OHOJIOTHYECKOE 3HAUEHHE 1
aMUHOKHUCIIOT. CHHTE3 M THAPOJIU3 TIENTHIOB

‘91 ||Ben1<1/1 KaK MPUPOJHBIE OJUMEPDI; CTPYKTYPHI OEJIKOB H 1 H H H H

|

‘92 ”XI/IMI/I‘—I@CKI/IG CBOMCTBA OEJIKOB H




Ne Tema ypoxka KonnuecTBo yacos Hara || DnexTpoHHbIe HU(DPOBBIE
n/n Beero|| Kontposbusie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHEIC
padoTHI padoThI peCypCRI
93 ||A3oTconepskaliue reTepoluKiInieckue coequuenus. Hykinennonbie 1
KHUCIIOTHI: COCTaB, CTPOCHUE U OMOJIOTHYECKAast POJIh
94 |TIpakTudeckas padbora Ne 4. Pemenue skcriepuMeHTaIbHbIX 3a1ad 1o || 1 1
TeMe "A30oTcoaepKaliiue OpraHu4ecKue CoeTMHeHus "
95 |[[IpakTuueckas padbota Ne 5. Pemenne skcriepuMeHTaNbHBIX 3a0ad o || 1 1
teme "PacriozHaBaHre OpraHUYEeCKUX COCIUHECHMI"
96 |[KontposabHas paboTa 1o reme "A30TcoaepIKaliue OpraHudecKre 1 1
coeuHeHUs"
97 ||OcHOBHBIC TOHATUS XMMHH BBICOKOMOJICKYISPHBIX COSAMHEHUN U 1
METOJIbI UX CHHTE3a —IIOJIMMEPHU3aIUs ¥ TIOJTMKOH ICHCAITUS
‘98 ||HJIaCTMaCCI>I. Yrunmmsanus u nepepadoTka IiacTuka H 1 H H H H
‘99 ||3J1aCT0MepLI: HATYpaJbHBIN CHHTETHYECKHE Kaydyku. Pesnna H 1 H H H H
100 |BonokHa: HaTypaJibHbIE, UCKYCCTBEHHBIC, CHHTETUYECKUE. 1
[TosmMeps! crierMaIbHOTO Ha3HAYCHHUS
101 |[TpakTrueckas padota Ne 6. Pemenune skcriepuMeHTanbHbIX 3aad o | 1 1
TeMe "Pacro3HaBaHue I1acTMacc U BOJIOKOH"
102 ||O6061menHre u cucTeMaTu3alrs H3Y4eHHOTO MaTepuaa o TeMe 1
"BBICOKOMOJIEKYIISIPHBIE COSMHEHUS"
f02) 3 | 6 |

‘OBL[IEE KOJIMYECTBO YACOB I10 [TIPOTPAMME




