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MOSICHUTEJBbHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha yPOBHE CPEAHETO O0IIeTo 00pa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpHOro 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O06
obOpaszoBanuu B Poccuiickoit denepanumny, TpeOOBaHUM K pe3yIbTaTaM OCBOCHHS
denepanbHON 00pa30BaTEIbLHON MPOrpPaMMbl CPEIHETO OOIIETO
obpazoBanusi(POII COO), npeacraBneHHbIx B DeneparbHOM rocyaapCTBEHHOM
obpazoBarensHOoM cTanaapte COO, ¢ yaérom KoHrenuu rnpemnoiaBanus
y4eOHOro npeaMera « XuMush» B 00pa3oBaTesibHbIX opranu3anusax Poccuiickoit
denepanuu, peaiM3yoInX OCHOBHbIE 00pa30BaTeNIbHbIEC TPOTPAMMBI, U
OCHOBHBIX MOJOKeHUI «CTpaTerun pa3BuTUsi BocuTanus B Poccuiickoi
®depnepanuu Ha niepuoa 10 2025 roga» (Pacnopsixenue [IpaButensctsa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS Ha YPOBHE YIIIYOJIEHHOTO U3YUYEHHUS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAYYHOT0 0Opa3oBanus yvammuxcs 10—11 kmaccos.
N3ydenue npeameta, peaiuzyeMoe B yCIoBUAX AU HEpEeHIIMPOBAHHOTO,
npoQHIBHOrO 00yUYeHUs1, IPU3BAHO 00ECIEYUTh 0011€00pa30BATENBHYIO U
OOLIEKYIBTYPHYIO OJATOTOBKY BBIITYCKHHKOB IIKOJIbI, HEOOXOIUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIKUMCS YCIOBHSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS 00YUYEHUs B OpraHu3aIusax npodhecCuoHaIbHOTO 00pa3oBaHus, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme 1o XuMu# Ha3HaA4YE€HHE NMpeaMeETa K XUMUS) MOTyYaeT
1O0JIpOOHYI0 MHTEPIPETALUIO B COOTBETCTBUU C OCHOBOIOJIAratoIIUMHU
nosioxeHusiMu GI'OC COO o B3auM000yCIOBIEHHOCTH IIEJIeH, COEepKaAHUS,
pe3ynbTaTOB 00yUYeHUs U TPeOOBAaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.
CBHUETENHCTBOM TOMY SBJISIFOTCS CEAYIOLIME BBINOJIHAEMbIE TPOrPAMMON 110
XUMUH PYyHKIIUH:

e iH(OPMAITMOHHO-METOUYECKAs, Peasn3aIlis KOTOPOil obecrneynBaeT
MOJIyYeHHE MPEICTABICHUS O 1IEJISIX, COJEPKaHUM, 00IIIel cTpaTeruu
0oOy4eHMsI, BOCIIUTAHUS M PA3BUTHS O0YYAIOIINXCS CPEACTBAMU MIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouJIs;

® OpraHM3alMOHHO-TUIAHUPYIOILAsA, KOTOpast MpeycMaTpUBaeT OlpeiesieHue:
MPUHIIUIIOB CTPYKTYPUPOBAHUS U TIOCJIEIOBATEIILHOCTH U3YUYEHUS
y4eOHOro Marepuaa, KOJU4eCTBEHHBIX U KaY€CTBEHHBIX €T0
XapaKTEPUCTHK; TTOJIXO0I0B K (POPMUPOBAHUIO COACPKATEITHLHON OCHOBBI
KOHTPOJISL ¥ OTICHKH 00pa30BaTeNbHBIX JOCTHKEHUM 00y4JaroIMXCs B
paMKax UTOTOBOM aTTecTalu B (hOpMe €IMHOTO TOCYAaPCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriyOJIEHHOTO U3YUEHUS XUMUU:



¢ yCTaHABIIMBAET MHBAPUAHTHOE MIPEIMETHOE COIEep KaHue, 00s3aTeabHOe s
U3YYEHHUS B paMKax OTAEIbHBIX MPOoUiIe, IpeycMaTpuBaeT
pacnpesiesieHue U CTPYKTYPUPOBAHHE €r0 MO KJIAcCaM, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

® 1aET IPUMEPHOE paclpe/ielieHre Y4eOHOro BpeMEHH, PEKOMEHTyeMOTo s
U3YUYECHUS OTNIETBHBIX TEM;

e[Ipe/IaraeT MPUMEPHYIO MOCJIEI0BATEIbHOCTh U3yUYEeHUS YI4EOHOTO
MaTepHuaia ¢ y4€ToM JIOTUKU MMOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

® 1a€T METOIMYECKYIO HHTEPIPETALIMIO LENEH U 3a/1a4 U3YUEHUS IPEIMETa Ha
yIIIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oo1ero 00pa3oBaHus, COAEPKATEIbHON XapaKTePUCTUKU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON
MIPOTrpaMMBbl CpeTHET0 00IIero 00pa3oBaHus (JINUHOCTHBIX,
MeTaIpeAMETHBIX, IPEIMETHBIX ), a TAKXKE C YYETOM OCHOBHBIX BUIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUN 00yYaroIerocs o OCBOCHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM ITO3HULMAM B IIPOrPAMME IO XMMUU IIPETYCMOTPEHA
IIPEEMCTBEHHOCTh C 00y4Y€HHEM XMMUHU HAa YPOBHE OCHOBHOT'O OOIIETo
oOpazoBaHus. 3a peAeiaMu yCTaHOBJIEHHON TPOrpaMMON 10 XUMUU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTABJISIONIEH CO/lepKaHUs yueOHOTo mpeaMeTa
«Xumus 0cTaéTcsi BO3SMOXKHOCTH BHIOOpA €r0 BapHATHUBHOM COCTABIISIONICH,
KOTOpast TOJKHA ONPEIEIATHCA B COOTBETCTBUY C HAIIPABICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBercTBHHM ¢ KOHIIENTYyanbHbIMU nTonokeHussmu GPI'OC COO o
Ha3HAYeHHUHU MPeIMETOB 0a30BOro U YriIyOJEHHOTO YPOBHEN B CUCTEME
nddepeHIIMpOBaHHOTO O0YUCHHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs
XUMUS Ha YPOBHE yIiyOJE€HHOT0 U3y4YEeHMs HAPABIICH HA Peah3aliio
MPEEMCTBEHHOCTH C MOCJIEAYIOIIUM 3TAllOM MOJYyUYEeHUS XUMUYECKOTO
o0pa30BaHus B paMKaxX U3y4Y€HHUs CIEHUATbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKHUX JUCUHUIUIMH B By3aX M OPraHU3alUgX CPEIHEro MpoQecCuOHAIbHOIO
oOpazoBanus. B 3T0i CBs3M U3ydeHne npeameTa « XuMus» OpUEeHTUPOBAHO
MPEUMYILIECTBEHHO Ha PACIIMPEHUE U YIITyOJIeHHE TEOPETUUECKON U
MPaKTUYECKON MOJATOTOBKU O0YYAIOMINXCS, BEIOPABIINX ONPEAEAEHHBIA MPOPUITH
oOyueHus1, B TOM YHCJIE C MEPCIEKTUBOM MOCIEAYIONIEro NOMyUYeHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHU3aIMAX podeccruoHaabHOro oOpa3zoBanus. Hapsiay ¢ atum,
B cBete TpedoBanuil PI'OC COO k miiaHupyeMbIM pe3yJibTaTaM OCBOSHUS
dbenepanpHOi 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO O0IIEero 00pa3oBaHUs
U3y4YeHHUE NpeMeTa « XUMHUs» OPUEHTUPOBAHO TAK)KE HA PEIICHHE 3a7a4



BOCIHUTAHUA U COLIMATIBHOTO Pa3BUTHUS 00ydaromuxcs, Ha GOPMUPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHHUM, YMEHUN palliOHAIU3AINHA YIeOHOTO Tpy/Ia U
00OOIEHHBIX CIIOCOOOB EATEIHLHOCTH, UMEIOIIUX MEKIUCIUILIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocTaBigomyMU IpeaMeTa « XMMUsD» Ha yPOBHE YIIIyOJIEHHOTO U3YUYEHUS
SBIISIIOTCA YTIyOnaEHHBIE KypCchl — « Opranndeckas XuMus» u «O01mas u
HeopraHudeckas xumus». [Ipu onpeneneHun noixo10B K 0TOOPY U CTPYKTY PHOU
OpraHM3alMy COEP>KAHUS ITUX KYypPCOB B IIPOrpaMMe IO XMMHUH 32 OCHOBY
npuHATH nonoxenuss PI'OC COO o paznnuusx 6a30BOro u yriayOaéHHOTo
YPOBHEHN U3yU4eHUs IpeaMETa.

OcHoBy cojepxanus KypcoB «Opranudeckas xumus» 1 «O0mas u
HEOpraHWYeCcKas XUMHUs» COCTABIISIET COBOKYITHOCTh IPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3yU€HUS IpeaMeTa. ITa cucTeMa
3HAHMM [TOJTY4YaeT ONPEAEIEHHOE TEOPETUYECKOE JOIIOIHEHHE, ITO3BOJISAIOIIEE
OCO3HAHHO OCBOMTH CYILIECTBEHHO OOJBIINI 00BEM (HaKTOJOTUYECKOTO
Matepuana. Tak, Ha yriayOJn€HHOM YpOBHE U3YUYEHHS IIpeIMeTa oOecrieueHa
BO3MOYKHOCTh 3HAYUTEIBHOIO YBETUYEHHUS] 00BbEMA 3HAHUI 0 XUMHYECKUX
3JIEMEHTAaX U CBOMCTBAaX UX COEIMHEHUHN Ha OCHOBE PACIIUPEHUS U yIiyOIeHUs
IIPEICTABICHUN O CTPOEHUM BELIECTBA, XUMUYECKOU CBSI3H U 3aKOHOMEPHOCTSIX
NPOTEKaHUs peaK Ui, pacCCMaTPUBAEMbBIX C TOYKH 3PEHUS] XUMUYECKON KUHETHKHU
Y TepMOAMHAMHUKU. M3yueHne nepruoandeckoro 3akoHa u [lepuoanueckon
CUCTEMbI XUMUYECKUX 3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX ITPEACTABICHHUIX O CTPOEHUHU aTOMa. XUMHYECKas CBSA3b
OOBSICHSIETCS C TOUKH 3PEHUS YHEPreTHUECKUX U3MEHEHUH Npu e€ 00pa30BaHUU U
pa3pylIeHNH, a TAaKKe C TOUYKH 3PEHUsI MEXaHU3MOB €€ o0pa3oBaHus. 3yueHnue
TUIIOB PeaKUuid JONoIHsAeTCss ((OPMUPOBAHUEM MPEACTABICHUN 00
IIEKTPOXUMHUYECKUX MPOLECCAX U IIEKTPOJIN3E PACIIIaBOB U PACTBOPOB BEILECTB.
B kypce opranndeckoil XuMuu Mpu paCCMOTPEHUU PEAKITMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTcss 0co00e BHUMaHKUE BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIepKAHUE KyPCOB XUMUU
yrayOaEHHOTO YPOBHS U3yUEHUS ISl KJIACCOB OMPEeIEHHOTO NPoQuiis (TIaBHBIM
00pa3oM Ha UX CTPYKTYpYy M XapakTep AOMOJHEHUH K 00I11el cucteme
MpPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHBIE TpeAMETHI. Tak, Hanpumep,
B COJIep KaHUU TIpeMeTa JIJIsl KIIaCCOB XUMHUKO-(PU3nueckoro npodust 60JIbIIoe
3HaueHue OyIyT UMETh DJIEMEHTHI YueOHOT0 MaTepuaia o oomei xumuu. [Ipu
U3Yy4YEeHUHU IIPeIMeTa B JAaHHOM CIIy4yae akIeHT OyJIeT ciesaH Ha OOLIHOCTh
METO/IOB IMO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOPUN B XUMUHU U B (PU3UKE: ATOMHO-
MOJIEKYJISIpHAsl TEOpUs (MOJIEKYJISIpHAsl TeOpUsl B (PU3HKE), 3aKOHBI COXPAHEHUS



MacChl U SHEPIUH, 3aKOHBI TEPMOJNHAMUKH, 3JIEKTPOIIN3A, IPEICTABICHUS O
CTPOCHMH BEILECTB U IPYTOE.

B 10 € BpeMs B COAEpKaHUU IIPEAMETA JIsI KJIACCOB XUMHUKO-
Ouonoruyeckoro npoduist OOIbIINI yAEIbHbIN BeC Oy1eT UMETh OpraHu4ecKas
xumusl. B aToM ciyuae npeaocTaBisieTcsi BO3SMOXHOCTD i Oojiee
0OCTOATEIHFHOTO PACCMOTPEHMSI XUMHUYECKON OpraHU3aIlK KJIETKHA KaK
OMOJIOTMYECKON CUCTEMBI, B COCTaB KOTOPOW BXOJSAT, K IPUMEPY, TAKUE
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMMUbI, OCTIKHU, YIJIEBObI, HYKJIEHHOBBIE
KHUCJIOTHI ¥ Apyrue. IIpu 5ToM 3HaHMA 0 cOCTaBe U CBOMCTBAX IPEACTaBUTEICH
OCHOBHBIX KJIaCCOB OPTaHUYECKUX BEILLECTB CIIYXKAT OCHOBOM IS U3YYECHUS
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B nnane ¢popmMupoBaHHs OCHOB HAyYHOI'O MUPOBO33PEHUS, OCBOCHUS
OOlIEHAYYHBIX METO/I0OB MIO3HAHUS U OTbITA MPAKTUYECKOTO MPUMEHEHHSI HayYHbIX
3HaHUU U3yYEHUE IpeaMeTa « XuMuUs» Ha yriayO0i1EHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SIX ¢ YUEOHBIMU MPEIMETaMU, BXOASIIMMHU B COCTaB
peaMeTHbIX o0nacTeil « ECTecCTBEeHHO-Hay4YHbIE IPEIMEThIY, «MaTemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu n3yyenun yueGHOro rnpeaMera « XUMHUs» Ha yriryOJEéHHOM ypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTI'O M CpeAHEro o01ero oopasoanus (Ha 0a30BoM
YPOBHE), 3a/1a4eil NepBOCTEIIEHHON 3HAYMMOCTH SIBJsieTCSl (HOPMUPOBAHHE OCHOB
HayKU XMMHUH KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEJIBHOCTH Y€JIOBEKAa U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Perenue
3TOM 3aJ]auy Ha YIIIyOJEHHOM YpOBHE U3yUEHUs IpeaMeTa MPeAnonaraet
peanu3anuio Takux LeseH, Kak:

¢ popMupoBaHUE NPEICTABICHUN: O MAaTEPUATILHOM €IMHCTBE MUPA,

3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUHM IIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAayK U €€ Beayllel pojiu B 00ecreueHnn
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEILICHUU MPOOIEM
HKOJIOTUYECKOM, SHEPTeTHUECKOM 1 MUIIEBOI 0€301MacCHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3IaHUN HOBBIX MAaTEPHUAIOB, HOBBIX HICTOYHUKOB HEPTUU, B
o0ecIeyeHuu palMoOHaIBLHOTO IPUPOAOIIONIb30BaHUS, B (DOPMUPOBAHUU
MHUPOBO33pPEHUS U 00IIEH KyIbTYphI UEJIOBEKA, a TAKKE IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM Cpene;
®OCBOCHME CUCTEMBI 3HAHUH, JIE)KAIIMX B OCHOBE XUMHUYECKON
COCTaBJISIFOLIEH €CTeCTBEHHO-HAYUYHOM KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
IIOHSATUH, 3aKOHOB U TEOPUN XMMHUU, COBPEMEHHBIX IPEICTABICHUH O
CTPOECHHMH BEILIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAMOJIEKYJISIPHOM, O TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX ITPOTEKAHUS XUMUYECKUX PEAKLUN, O



XUMHUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 00mmx
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

¢ hopMupoBaHue y 00yJaronuXxcsi OCO3HAHHOTO TOHUMAHMUSI
BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYCCKUX 3HAHUHN TSI OOBSICHEHUS
KITIOYEBBIX UICH U TIPOOJIeM COBpEMEHHOW XHUMHH, AJIsT OOBSICHEHUS U
IIPOTHO3UPOBAHMSI SIBIICHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOY;
TPaMOTHOTO PEIICHUS MPOOJIEM, CBI3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJu3a U OLICHKU C MO3UIUN AKOJOTUUECKON 0€30MaCHOCTHU MOCIEACTBUIMA
OBITOBOM M MPOM3BOJICTBEHHON JIEATEIHPHOCTH YEIOBEKa, CBI3aHHOM C
XUMHYECKAM MTPOU3BOJICTBOM, UCIIOJIB30BaHNUEM U TIEPEPaOOTKOM
BEIIECTB;

e yTITyOJICHHUE TIPEACTABIICHUA O HAyYHBIX METOaX IMO3HAHMSI, HEOOXOIUMBIX
JUTSI TIPUOOPETEHNUSI YMEHUY OPUEHTUPOBATHCS B MUPE BEIIECTB U
OOBSICHEHHUSI XUMUYECKHX SBJICHUN, UMEIOIINX MECTO B IMPUPOJIE, B
MPAKTUYECKOMN JCSITEIIbHOCTU U TTOBCETHEBHOM JKU3HH.

B nnane peaninzaiuu nepBooYEpeIHbIX BOCIIUTATEIBHBIX U PA3BUBAIOIINX
(yHKLIMIA HETOCTHON CUCTEMBI CPETHETO 00IIEr0 00pa3oBaHus IPU U3yUECHUH
npeaMeTa « XMMUs» Ha yriayO0aEHHOM YPOBHE 0COOYIO aKTyalTbHOCTh
MPUOOPETAIOT TaKKUE 1IETU U 3a]]a9H, KaK:

®BOCIHUTAHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUN TTPUPOIBI, YBAKEHUS
K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIATHBIX
UCCJIEIOBAHUM B XUMUH, (DOPMUPOBAHNE MUPOBO33PEHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

®pa3BUTHE MOTHBAILIUU K OOYUYEHHUIO ¥ TTO3HAHUIO, CTIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CAMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

®pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, UHTEIUICKTYIBHBIX  TBOPUECKUX
criocoOHOCTeM 00yuaromuxcs, GOpMUPOBAHKE Y HUX CO3HATEIHLHOTO
OTHOIICHUS K caMOOOpa30BaHMIO U HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIEIIHON MPOGEeCCHOHAIBHOM U OOIIIECTBEHHOM JIESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

¢ hopMupoBaHNE YMEHUI U HABBIKOB PA3YMHOTO TIPUPOAOIIOIH30BaAHNUS,
Pa3BUTHE YKOJOTUUECKON KYJIbTYPhI, MPUOOpPETEHNE OMbITAa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

Oo1Iee ynciI0 YacoB, MPEAYCMOTPEHHBIX IS U3yUCHUS XUMUHW Ha YTiIyO0JIeHHOM
ypOBHE cpeaHero obiero oopasosanus, cocrtabnset B 10 kimacce — 102 gaca (3
yaca B HEJIEII0).



COJAEPKAHUE OBYUYEHUA
10 KIIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[Ipenmer n 3HaUEHUE OPTaHUYECKON XUMUH, ITPEACTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHHM.

DNEKTPOHHOE CTPOCHKE aTOMa yIiepo/ia: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUS. BanieHTHBIE BO3MOKHOCTH aToMa yriiepofa. XMMHUUYECKas CBS3b B
OpraHUYeCKUX cOeqUHEHUsAX. Turmbl THOpUAN3alUK AaTOMHBIX OpOUTaNei
yriepoaa. MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOU CBsA3U (OOMEHHBIN U TOHOPHO-
aKuenTopHbli). TuIbl epeKkpbIBaHNs ATOMHBIX OpOUTANIEl, G- U TT-CBSI3U.
OpnuHapHas, 1BOiHast U TpolHas cBsA3b. CIocoObI pa3pbiBa CBS3€H B MOJIEKYJIaxX
oprannueckux Bemiects. [ToHsTHE 0 CBOOOIHOM pagukalie, Hykieoduiie u
anexTpodue.

Teopus cTpoeHUs opraHndeckux coennHenn A.M. bytieposa n
COBPEMEHHBIE ITPEACTABICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUYEHUE TEOPUN CTPOCHHUS
OpPraHUYECKUX COEAMHEHUN. MONeKysIpHbIE U CTPYKTYPHbIE (POPMYJIBI.
CrpykTypHble (OpMYIIbl PA3TUUYHBIX BUIOB: pa3BEPHYTAsI, COKPALEHHAS,
ckeneTHas. Mzomepus. Buabsl u3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3Q(PEKTH B MOJIEKyJIaX OPraHUYECKUX COCTMHEHUM (MHTyKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[TpencraBienue o kinaccudukauyu opraHuueckux Bemiects. [Tonstue o
byHkunoHansHOM rpymnme. ['omonorus. ['omonoruueckue psiabl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coeaunennii (IlUPAC) u TpuBHanbHbIe Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIICH.

OcoGeHHocTH U Kiaccu(uKalys OpraHu4ecKuX peakiuii. OKUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

DKCnepruMEHTaIbHBIE METO/Ibl U3YUYEHHS BEUIECTB U UX MPEBPAICHUI:
O3HAaKOMJIEHUE C 00pa3laMy OpraHWYECKUX BEUIECTB U MaTEepHallaMU Ha UX
OCHOBE, OTBITHI 10 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HarpeBaHUU
(nnaBieHue, 0OyTIMBaHUE U FTOPEHHE), KOHCTPYHUPOBAHUE MOJIENIEH MOJIEKYT
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanpl. ['oMosiorudeckuit psiyi aakaHoB, oOmas Gopmysia, HOMEHKIATypa U
M30Mepust. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AlIKaHOB, SP°-
ruOpUIN3aIns aTOMHBIX OpOuTaneit yrieposaa, 6-cBsi3b. Ou3ndecKkue CBOMCTBA
aJIKaHOB.



XHMMHYECKHE CBOMCTBA AJIKAHOB: PEAKLIUHU 3aMEILEHUS, N30MEPU3ALIHH,
JNErHIpUPOBaHUs, IUKIN3aluN, TUPOJIU3a, KpEKUHTa, ropenus. [Ipeacrasienne o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas hopmyia, HOMEHKIATypa u uzomepus. OCOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MAJIbIX (LIUKJIOMPOIaH, [IUKJI00yTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IIUKJIOTEKCaH) HUKIoANIKaHOB. CIOCOOBI MOTydYeHus U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psiji aakeHoB, o01as Gopmyiia, HOMEHKIATYpa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII AIKEHOB, SP?-
ruOpuIM3alys aTOMHBIX OpOUTanel yriepoaa, 6- U m-cBsa3u. CTpyKTypHas u
reoMeTpuyeckas (Luc-TpaHc-) nzoMepus. Pu3nyeckre CBOMCTBA AJIKEHOB.
XHUMUYECKHE CBOMCTBA: pEAKIIUH MPUCOCIUHEHUS, 3aMELIECHUS B (-TI0JIOKEHUE
IIpU ABOMHOM CBSI3U, TOIMMEPU3aK U okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuny Ha ABOMHYIO CBsA3b. CIIOCOOBI MOTYUYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccugukarus ankaaneHoB (COnpsbKEHHbIE, U30MPOBAHHEIE,
Kymynuposaruwie). OCOOEHHOCTH JICKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBONCTB
CONPSDKEHHBIX IUEHOB, 1,2- u 1,4-npucoequnenue. [lonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Ankunbl. 'oMonoruyeckuit psii aIKHHOB, 00111ast hopMyJia, HOMEHKJIATypa U
U30Mepusl. DIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKUHOB, SP-
ruOpun3aIns aTOMHBIX opOuTaseit yrinepoaa. @u3nueckue CBOMCTBA AIKUHOB.
XUMUYECKHE CBOMCTBA: peaKlMK NPUCOCIUHEHUS, JUMEPU3alluU U
TpUMEpPHU3aLUHU, OKUCIEHUS. KUCI0THBIE CBOMCTBA QIKMHOB, UMEIOLIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBeHHbIE peakliMi Ha TPOUHYIO CBsI3b. CIOCOOBI MOTyYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTrdecKkue yrieBoa0poibl (apeHbl). [[OMOTOrHYecKuil psii apeHoB,
oOmas ¢opmyiia, HOMEHKJIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbl OeH30J1a. PU3NYECKHe CBOMCTBA ApEHOB. XUMUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKLIMU 3aMEIIeHUs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJIOPOIHOM paJIvKae, peakluy MPUCOEIUHEHHS], OKUCIIEHUE TOMOJIOTOB
6ensouna. [IpeacraBnenre 00 OpUESHTUPYIOMIEM JIEHCTBUN 3aMECTUTEINICH B
OEH30JIbHOM KOJIbIIE HAa IPUMEPE aJTKUIbHBIX PAJANKaIOB, KApPOOKCUILHOM,
TUAPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoa. [lomumepusanus cruposa. CriocoObl OTyISHHS U
MPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOJIOB.

[Tpupoausrii ras. [lonytasie HedTsIHBIE Ta3bl. HeQTh 1 €€ mpoucxoxaeHue.
KameHHbI yToJb U IPOAYKTHI €ro nepepadbotku. CriocoOsl nepepadoTKu HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KaTATUTHICCKUH ), puOPMHUHT, TUPOIIU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIIEKTPOHHOE CTPOEHHUE raJOreHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakimn
3aMENIeHUs rajJoreHa Ha TuJIpOKCOrpyIILy, HUTPOTPYIIITY, [TMAHOTPYIIILY,
amuHorpymnmy. JleficTBue Ha rajoreHIpON3BOIHbIE BOJJHOTO U CIIUPTOBOTO
pactBopa mEnoun. B3anMonencTBUE QUTagoreHaJIKaHOB C MArHUEM U IUHKOM.
[ToHATHE O METAIITIOOPTAaHUYECKUX COEIUHEHUAX. Mcnonb3oBanmne
raJIOreHIPOU3BOJIHBIX YIIIEBOJOPOAOB B ObITY, TEXHUKE U IIPU CUHTE3€
OpTraHUYECKUX BEIIECTB.

DKCIEepUMEHTaTbHBIE METO/Ibl U3YUEHHS BEIIECTB U UX MPEBPAIICHUMN:
M3yueHHE (PU3UUYECKUX CBOMCTB YTIE€BOJOPOI0B (PACTBOPUMOCTH), Kau€CTBEHHBIX
peaKIuiil yriieBoI0pO0B Pa3IMYHBIX KJIaccoB (oOeciBeurBaHe OPOMHOM UITH
MOJHOU BOJBI, pAaCTBOpA NIEPMaHraHaTa Kajaus, B3aUMOJCHCTBHUE alleTUIIEHA C
aMMUa4YHbIM pacTBOpoM okcujia cepedpa(l)), kauecTtBeHHOE OOHApY)KEHHE
yriiepoja 1 BoAopoja B OpPraHMuECKUX BEIECTBAX, MOJyYCHUE ITUICHA U
M3YUYCHHE €T0 CBOMCTB, O3HAKOMIICHHE C KOoJuleKusIMu «HedTb» u «Yroiby, ¢
oOpa3sliaMu MIacTMACC, Kay4yKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKY
YIJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsiopoacoaep:kaniue opraHudeckue coeJMHeHUsI.

[IpenenpHbie 0THOATOMHBIEC CIUPTHI. CTpoeHUE MOJIEKYJ (Ha IpuMepe
METaHoJIa U 3TaHoJa). ['oMonoruueckuii psij, obmias hopmyia, U30Mepus,
HOMEHKJIaTypa U kiaccuduxaiusi. Ou3nyeckue CBOWCTBA MPECIbHBIX
OJIHOATOMHBIX CIIUPTOB. BOJOpOIHBIE CBSI3U MEK]y MOJIEKYJIaMU CIIUPTOB.
XUMUYECKHE CBONCTBA: peaKIIUK 3aMEILICHUS, IeTUIpaTallUK, OKUCIICHUS,
B3aMMO/ICHCTBUE C OPTaHUYECKUMU U HEOPTraHUYECKUMHU KUCIOTaMHU.
KauecTtBeHHas peakuys Ha OTHOATOMHBIE CIUPTHI. J[eMCTBUE ATaHOJIa U METAHOJIA
Ha opraHu3M 4esnoBeka. CriocoObl MOTydYeHUs U MPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢pupbl, HOMEHKIATypa U u3omepusi. OcoO0eHHOCTH (PU3UUECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbie COUPTHI — ITUICHTJIUKOJIb U TIULEPUH. DU3NYECKHE U
XUMHUUYECKUE CBOMCTBA: PEAKIIMU 3aMEIIECHUS, B3aUMOJIECTBHE C OPraHUYECKUMU
Y HEOPTaHMYECKUMU KUCIIOTaMH, KAYECTBEHHAs! PEaKilis Ha MHOTOATOMHBIE
cnupThl. [IpencrapieHue o MexaHU3Me peakinii HyKJI€o(PUILHOTO 3aMeIEHHUS.
JleticTBre Ha opraHu3M 4yesoBeka. CrocoObl MOTyYeHHS U MPUMECHECHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJIEKYJIbl, B3AUMHOE BIHMSIHUE TUAPOKCOTPYIIIBI U
6en3zonbHOrO fA11pa. Gusnveckue coiicTsa heronaa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauectBennsie peakiuu Ha ¢peHoi. TokcnyHOCTh (eHomna.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — aIbJAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHMIIbHOM Tpyniibl. ['OMosornyeckue psiabl ajabAeru0B U KETOHOB, 001Iast
dbopmyna, uzomepust © HOMeHKIIaTypa. Ou3ndeckue CBOMCTBA albIETUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJbJETUIOB U KETOHOB: pEaKLUU
npucoeauHenns. OKUCIIEHHE allbJerHI0B, KAYECTBEHHbBIE PEAKIIMU Ha aJIbJIETUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OaHOOCHOBHBIE MpeEENIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nyeckue cBocTBa
OJIHOOCHOBHBIX MPEJEIbHBIX KAPOOHOBBIX KUCIOT. BOAOpOAHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCIOT. XMMUUECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBRA,
peakius 3TepuduKanum, peakiuu ¢ y4acTUEM yTIEeBOJAOPOIHOTO pajuKaa.
Oco0eHHOoCTH CBOMCTB MypaBbHUHON KUCHOTHL. [IoHsATHE O IPON3BOAHBIX
KapOOHOBBIX KUCIIOT — CJIOKHBIX 3pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OEeHHOCTH CBOMCTB HEMPENEIbHbBIX U aPOMATHYECKUX KapOOHOBBIX KUCIIOT,
JTUKApOOHOBBIX KUCJIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BbICILINX
KapOOHOBBIX KUCJIOT: CT€APUHOBAs, TATBMUTHHOBAS, OJICUHOBAS, JIUHO/IEBAs,
JUHONIeH08as KUCIoThl. CrocOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

CrnosxHble 3¢upsl. 'oMonornueckuit psia, odmas popmyia, uzoMepust u
HOMEHKJIaTypa. Ousznueckne 1 XuMHUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pusnueckre 1 XMMHUECKHUE CBOMCTBA JKUPOB: THAPOJIU3 B
KHUCIION U 1menouHoi cpene. OcOOEHHOCTH CBONCTB KHUPOB, COACPIKAIIUX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapaktepucTika yriaeoaoB. Kimaccudukanus yrieBooB (MOHO-, T1-
U nojucaxapuibl). MoHocaxapuibl: Ir0K03a, GpyKTo3a, rajakrosa, pudoosa,
ne3okcupr0o3a. Pu3nyeckue CBOMCTBA U HaxoxJaeHue B pupoae. dorocunres.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YHYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpyni, COUPTOBOE U MOJIOUHOKHCIIOE OpoxkeHue. [IpuMeHenne riokos3bl, eé
3HAYEHUE B KUZHEAECATEIbHOCTUA Oprannu3mMa. Jucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBiaMBaoNMe U HEBOCCTAHABIMBAIOIIME qucaxapuasl. ['uaponus
nucaxapusioB. Haxoxaenue B mpupoje u npuMenenue. [lonrcaxapuabl: Kpaxmad,
TJIMKOTEH U 1esunoio3a. CTpoeHrne MakpoMOJIeKyJl Kpaxmalia, TIIMKOTeHa U
LEJUTI0NI03bl. PU3NYECKHE CBOMCTBA Kpaxmala U UEJUTI0JI03bl. XUMUYECKUe
CBOMCTBA Kpaxmaja: TUAPOJIN3, KAYECTBEHHAS! PEAKIUs C HOJA0M. XUMUYECKUE
CBOMCTBA LIEJUIIONIO3bI: THAPOIIN3, IOJTyueHue 3pupoB 1euttono3sl. [lonstie 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUSI BEIIECTB U UX MPEBPAILICHUI:
PaCTBOPUMOCTD PA3JIMUHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHUE 3TUJIOBOTO CIIUPTA B aJIbJACTHU/I HA PACKaJIEHHON METHOM TPOBOJIOKE,
OKHCJICHHE 3TUJIOBOTO CIIUPTA IUXPOMATOM Kainsl (BO3MOXKHO MCIIOJIb30BaHHE
BHUJICOMATEPHUAIIOB), KAUECTBEHHBIC PEAKITUN Ha alIbJICTUIbI (C TUAPOKCHIOM
nuammuHcepeopa(l) u rugpokcugom meau(ll)), peakuus rivuepuna c
ruapokcusioM meau(ll), xumMrueckne cBolcTBa pacTBOpa YKCYCHOM KHUCIIOTHI,
B3aMMO/ICHCTBUE pacTBOpPa IIOKO3bI ¢ TuaApokcuaoM meau(ll), B3anmoerictue
Kpaxmaja ¢ UOJI0OM, PEUICHUE SKCIIEPUMEHTANIbHBIX 3a71a4 110 TeMaM «CIupThI U
dbenomnwly, «KapooHoBbie KHUCIOTHI. CII0KHBIE YPUPHD.

A30TcCoaep:kale OPraHuvecKue coeJuHeHUsl.

AMUHBI — OpraHUYECKUE MPOU3BOAHBIC amMmMuaka. Kiaccudukaius aMruHOB:
anupaTUIeCKue U apoMaTHUYECKHE; IEPBUYHbBIC, BTOPUYHBIC  TPCTUYHBIC.
Crpoenue MoJekyJ, obmas ¢popmyiia, U30MepHsi, HOMEHKIIaTypa U (pU3ndecKue
CBOMCTBa. XMMHUYECKOE CBOMCTBA aln(aTUUECKUX aMUHOB: OCHOBHbBIE CBOMCTBA,
AJTKWIMPOBAHKE, B3aUMOJICVCTBUE TIEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTOM.
Comnum anKuIaMMOHUSL.

AHWIYH — NIPEJICTaBUTEJIb aMUHOB apoMaTH4ecKoro psja. CTpoeHue
aHuIMHA. B3anMHOE BIMSHUE IPYII aTOMOB B MOJIeKyJie aHuInHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakinu Ha aHUINH. CiocoObI
MOJTyYEHHUsI U pUMeHeHue anudaTudeckux aMuHoOB. [Tonyuenue anunmHa u3
HUTPOOEH30a.

AmuHokucnotel. HoMenkiatypa u uzomepusi. OTaesnbHbIe IPECTaBUTENIH Ol
aMUHOKHCIIOT: TJIUIMH, aJlanuH. Du3ndeckrue cBOMCcTBa aMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIIOT KaK aM(pOTEPHBIX OPTaHUUECKUX
COCIMHEHUH, peaKIus MOJIUKOHEHCAINK, 00pa30BaHUE NN TUTHON CBSI3U.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku xak npupoaHbie noauMepsl. [lepBruyuHas, BTopudHasi U TpeTUYHAs
CTPYKTypa 0enkoB. XMMHUYECKUE CBOMCTBA OCJIKOB: TUAPOJIU3, IEHATYypallusl,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCIepUMEHTATbHBIE METO/IbI U3YUECHUS BEILIECTB U UX MPEBPAIICHUM:
pacTBOpeHHE OEIKOB B BOJIE, ICHATYpaIys OCIKOB MPU HArPEBAHWY, IIBETHHIC
peaKIuy Ha OeJIKH, peIIeHne SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEMaM
«A3oTcoaepKalne opraHudecKre CoeTMHeHus» U «Pacro3HaBaHue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE MMOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJUMEPU3ALIUU, CPEHSS MOJICKYJISIpHAS



Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie MmaTepuaisl. [nactmacchl (MOTUATUIIEH, TTOJIUIPOIHUIICH,
MOJIMBUHWIXJIOPU, MOTUCTUPOI, MOJTUMETHIMETAKPUIIAT, TOJIUKAPOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMephl: HATypaJIbHBIN KaydyK, CHHTETUUECKUE KayuyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonmumeps! cienuaibHOro Ha3HaYeHUs (TeIIoH, KeBap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEepUMEHTATbHBIE METO/bl U3YUECHHUS BEILIECTB U UX MPEBPAIICHUM:
O3HAKOMJIEHUE C 00pa3laMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE 3KCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Pacnio3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MonekyasipHOil (hOpMyJibl OpraHUYECKOTO COSIUHEHUS IO
MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINUX B €70 COCTaB, HAX0XKICHUE
MOJIEKYJIIPHOM (pOpMYJIbl OPTaHUYECKOTO COETMHEHUS 10 Macce (00BEMY)
MPOJYKTOB CrOpaHusl, Mo KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKIuy W/ UM UCXOAHBIX BEIIECTB, YCTAHOBJIECHUE CTPYKTYPHOU (OPMYJIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XUMUYECKHX CBOMCTB MJIM CIIOCOOOB
MOJIYUYEHHUSI, ONIPEJEICHUE JOJIM BBIX0a IPOIyKTa PEAKIIUU OT TEOPETUUECKU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanus MeXIpeAMETHBIX CBA3EN IPU U3YYEHUH OPTAHUYECKON XUMUH B
10 kiacce ocyIecTBISIETCS Yepe3 UCIIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-
HayYHBIX MMOHATH, TaK U MOHATHI, IPUHSITHIX B OTJAEIBHBIX NpPEIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6mIue ecTecCTBEHHO-HAYUHbIC TTOHATHS: SIBIICHUE, HAYYHBIN (DAKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHAJIN3, CUHTE3, KilaccuduKaIys, HaOII0IeHUE, U3MEPEHHE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

@dusuKa: MaTepusi, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPIreTUUYECKUMN YPOBEHb, BEIIECTBO, TEI0, 00bEM, arperaTHOe COCTOSTHUE
BeIIeCTBA, (PU3NYECKUE BETUYUHBI, CAMHUIIBI U3MEPEHUS, CKOPOCTh, DHEPT U,
Macca.

buomorus: kierka, opranu3M, SKocucTema, ornocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U TeTepOTPODHBIN THI MUTAHUS, OPOKEHUE,



doTocuHTE3, NbIXaHHUE, OCITKH, YTIACBObI, JKUPbI, HyKIEHHOBBIE KHCIIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoIorus: MUIIEBbIC MPOYKThI, OCHOBBI PAITHOHAILHOTO THTAHHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 XUMNUN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cOOTBETCTBUY C CUCTEMHO-IEATEILHOCTHBIM ITOX0J0M B CTPYKTYpE
JUYHOCTHBIX PE3YIhTAaTOB OCBOCHUS MPEAMETA « XUMHUS» HA YPOBHE CPETHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CAEAYIOMIUE COCTABIISIONINE: OCO3HAHUE
00yYaroIMMUCS POCCUUCKON MPaKJaHCKON UIACHTUYHOCTH; TOTOBHOCTb K
CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOIIPECIICHUIO; HATMUYUe MOTUBAIIMU K
00y4€HHIO; TOTOBHOCTh M CLIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJCTBOBATHCS
MPUHATHIME B OOIIECTBE TIPABUIIAMH 1 HOPMaMH TTOBEACHUS; HATHYNE
MIPaBOCO3HAHUS, IKOJIOTMUECKON KYJIBbTYpPbl; CIIOCOOHOCThH CTaBUTH IIEH U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MPEAMETa « XUMUID) OTPAKAIOT
c(OpMUPOBAHHOCTH OMBITA TTO3HABATEIILHOMN U MPAKTHYECKON JAEITETbHOCTH
00yJarommxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MPEAMETa « XUMHUSD OTPAXKAIOT
c(hOpMHPOBAHHOCTH OTIBITA TTO3HABATEILHON U MPAKTUYECKOU EATETbHOCTH
oOyyJaromumxcsi B MpoLiecce peain3alui 00pa3oBaTeIbHOM eI TEIbHOCTH, B TOM
YHCIIe B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

MIPEICTABIICHUSI O COIMATBHBIX HOPMaX M MPaBUJIaX MEKINIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESITEIILHOCTH TIPHU CO3/IaHUU
y4eOHBIX MMPOEKTOB, PEIICHNN YY€OHBIX U TTO3HABATENIbHBIX 33/1a4, BBITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPCHHUS, JIOTUKY U
apryMEHTBI JIPYTUX MPU aHAIM3E PA3IUYHBIX BUIOB YICOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K UCTOPUIECKOMY M HAYYHOMY HACJICIHIO
OTE€YECTBCHHON XMMHUH;

YBaKCHHS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO
MPWIOKEHUST XUMHUH, OCO3HAHUS TOTO, YTO JaHHBIC HAYKU €CTh PE3yJIbTaT
JUTUTEIIbHBIX HAOIOIEHUH, KPOTIOTIMBBIX AKCTIEPUMEHTATLHBIX TOUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;



MHTEpeca U MO3HABATENbHBIX MOTHBOB B IIOJYYEHHH U MOCIEIYIOLEM
aHaym3e nH(HOPMALIUHU O MEePEIOBBIX JOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CHOCOOHOCTH OIICHUBATh CUTYAIlNH, CBI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUS], OPUEHTUPYSACh Ha MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJAEHUE U MTOCTYIIKH CBOMX TOBAPHILIEH C
MO3UIIMI HPAaBCTBEHHBIX U IPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHUS EHHOCTEHN 3/J0pOBOr0 U OE30MacCHOr0 00pasa KU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJII0ICHUS TTPaBUII 0€30MacHOTO 00pallleHUsI C BEIIECTBaAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYJAOBOM AECATEIBHOCTH;

MMOHMMAHMS HEHHOCTHU MPAaBUJI HHANUBUYAIBHOTO U KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOM
NeSATEeTLHOCTH, 00IIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U IPYTUX BUAAX
NesTEeIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PELICHUU MPAKTUYECKUX 3a]a4
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTepeca K NPaKTHUECKOMY U3YUYEHHIO POPECCHil pa3IMiHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIbHON TPAEKTOPUU
oOpaszoBaHusl, Oyay1Iel Npodeccuu U peaan3alun COOCTBEHHBIX KU3HEHHbBIX
IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HTHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH 11€JIECO00PAa3HOr0 OTHOIICHHSI K IPUPOJIE KaK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHMMAaHUS TJI00ATFHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAaHMS HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTIKEHUN XUMUH JIJIS
pelIeHrs BONPOCOB PAIlMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUSATHS JEUCTBUN, MPUHOCAIINUX BPE OKPYKAIOIIEH
NPUPOIHON cpesie, YMEHHUS MPOTHO3UPOBATH HEOIArOMPUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYus Pa3BUTOTO SKOJOTHUYECKOTO MBIIIICHHUS, SKOJIOTMYECKON KYJIbTYPhI,
OMBITA JICATEIILHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MU B [TO3HABATEIbHOW, KOMMYHUKATUBHON U COLMAJILHON
MPaKTUKE, CIIOCOOHOCTU ¥ YMEHHMSI AKTUBHO MIPOTUBOCTOSITH HI€0JIOTHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUS CrIeNU(DUKU XUMHUH KaK HAyKH, OCO3HAHUS €€ POJIU B
GbopMUPOBAHUM PALIMOHAIBHOTO HAYYHOT'O MBIILJICHUSI, CO3JaHUU 1IETTOCTHOTO
MPECTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHECHUS
MPUPOITHOTO PAaBHOBECHS,

yOEXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JJISI COBPEMEHHOM
IUBWIN3ALUK: B €€ TYMaHUCTUUYECKON HANIPaBJIEHHOCTH U BAXKHOU POJIH B
CO3JaHUM HOBOM 0a3bl MaTEPUAIBHON KYJIbTYpPBhI, B PEIIEHUH II100aJIbHbIX
po0JIeM YCTOHYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTeTHUUSCKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEAUITUHBI, 00E€CTICUeHUN
YCJIOBUM YCIIENTHOTO TPY/1a U SKOJOTHYECKH KOM(DOPTHOM KU3HH KAXkKIOTO YeHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH: TIOHUMAHUS CYIIITHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCTIOIh30BATh
MOJIy4aeMble 3HAHUS JIJIs aHAJIu3a U OOBSICHEHHUS SIBJICHUI OKPYXAIOIEero Mupa u
MPOUCXOJIAIINX B HEM U3MEHEHUN, YMEHUSI JIeJIaTh 0OOCHOBAHHbBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB U UMEIOIIUXCS JTAHHBIX C IEJIbI0 MOTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO UCTIONH30BATh XUMUICCKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIE0BATENIbCKON IEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U
caMm000pa30BaHI0, K AKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAHUM 110 XUMHH B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS MTPOrPAMMBbI 110 XUMHUHU Ha YPOBHE
CpeaHero oo1Iero 0opa3oBaHus BKIFOYAIOT:

3HAYMMBIE T (POPMUPOBAHKS MUPOBO33PECHHS 00yJaFOIIINXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC TIOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHEIU(UKY METOOB MO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO, YHEPTUsI, SIBJICHUE,
MPOIIECC, CUCTEMa, Hay4YHbIN (haKT, IPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIe0OBaHUE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBIC YUEOHBIC 1EUCTBUA (IT03HABATEIbHbIC, KOMMYHUKATUBHEIE,
peryJIsITUBHBIC), oOecrieunBaroire GopMupoBaHre PyHKIIMOHATLHON
I'PAMOTHOCTH M COLIMAJIBHOM KOMITETCHIIMN 00YYaroIInXCs;

CIIOCOOHOCTh 00YYArOIINXCS UCTIOIb30BaTh OCBOCHHBIC
MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MetanpeaMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJIaJCHUE YHUBEPCATbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHHKATUBHBIMHU U PETYJISTUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIILHO (DOPMYJIMPOBATh M aKTyaTU3UPOBaTh IPoOIIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATH LENU AEATSIIbHOCTH, 3aJ]aBasi MAPAMETPhI U KPUTEPUU UX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJI30BaTh MPU OCBOCHUM 3HAHUMN MPUEMBI JIOTUUECKOTO MBIIIICHUS:
BBIJICTISITh XapaKTePHbIE TPU3HAKU MMOHSITUI U yCTaHABIMBATh UX B3aUMOCBSI3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE TTOHATHUS JIJIs1 OOBSICHEHUSI OTJICTbHBIX (DaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHMS 1 KPUTEPHUH IS KiIacCH(UKAITUN BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBS3U MEXKTY U3ydaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHAYKTUBHBIC, IeAYKTUBHBIC, 110
aHaJIOTUH ), BBISIBJIATH 3aKOHOMEPHOCTH Y MPOTUBOPEYHS B pACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;



IPUMEHATDH B MPOLIECCE MO3HAHUS UCTIONIb3YEMbIE B XUMHUH CUMBOJIMYECKUE
(3HAKOBBIC) MOJICIH, PEOOPA30BBIBATH MOJICTBHBIC MMPEJCTABICHUS — XUMHUYCCKHM
3HaK (CUMBOJI) DJIEMEHTa, XUMHU4YecKast popmysia, ypaBHEHHE XUMHUECKOM
peaKIK — P PEeUICHUU YU4eOHBIX TO3HABATENbHBIX U MPAKTUYECKUX 33]1a4,
MPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC TTPEICTABIICHUS JIJISl BBISIBJICHUST XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIIUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJI€Th OCHOBAMH METOJI0B HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX
peakuuit;

bopMyIUpOBATH LIENU U 33]]a4H UCCIIEJOBAaHUS, UCII0JIb30BaTh MOCTABIICHHbIE
¥ CaMOCTOSITENTEHO c(hOPMyITHpPOBAHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA
MIO3HAHMS U OCHOBBHI 17151 (JOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJACHUN;

BJIa/IETh HAaBBIKAMU CAMOCTOSITENILHOTO IJIAHUPOBAHUS U IPOBEICHUS
YYEHUYECKUX IKCIIEPIMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOIIOIAaTh 33 XOA0M
polecca, CaMOCTOSITENIbHO TPOrHO3UPOBATh €0 pe3yJbTaT, (OpMYIUPOBATH
000011I€HUS U BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HUCCIEIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOJAEIaHHON paldoTe;

IpUOOpETaTh OIBIT YUEHUYECKOU UCCIIEI0BATEIbCKON U MPOEKTHON
JeSITEIIbHOCTH, TIPOSIBIISITH CIOCOOHOCTH M TOTOBHOCTD K CAMOCTOSITEIbHOMY
MIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3a/1a4, TPUMEHEHUIO Pa3TUnIHbBIX
METO/IOB IMO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MHPOpMaIK (HayyHO-
MOMYJISIPHAS JIUTEpaTypa XUMHUIECKOTO COJIepKaHus, CIIPABOYHbBIE TTOCOOU,
pecypchl IHTepHeTa), aHaIM3upoBaTh HHPOPMALIUIO PAa3IUYHBIX BUJIOB U (HOpM
IpEJICTaBICHUS, KpUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

(dbopMyIIMpOBaTh 3aMPOCH M MPUMEHSITH PA3TUIHBIE METOIBI TIPH MTOUCKE U
otrOope nHPOpMaIH, HEOOXOUMOMN TS BRITIOTHEHHS YIeOHBIX 3a1au
OIPEIIECIIEHHOTO TUTIA;

npUOOpEeTaTh OIBIT UCIOJIb30BAHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONITUMAJIBHYIO (hOpMY TIpeICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MpHU paboTe ¢
XUMHUYECKON HHPOpMAIUEil: MPUMEHSATh MEXIIPEAMETHbIC ((hrU3ruecKue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;



HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI!

3a1aBaTb BOIIPOCHI 110 CYHICCTBY O6CY}KI[8,€MOI>'I TCMBI B XO0AC 1HUaJIora W/ M
AUCKYCCHUH, BBICKA3bIBATH UACH, q)OpMy.HI/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4H,

BBICTYIIATh C IIPE3EHTALMEN PE3yIbTaTOB [I03HABATEIbHOU EATEIBbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIITOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, TPAKTUYECKON pabOTHI IO HCCIIETOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEIECTB, peal3alii y4eOHOro NpoeKTa, u (OpMYIUPOBATH BHIBOIBI
IO pe3yJbpTaTaM IPOBEIEHHBIX UCCIEA0OBaHUI MYTEM COIIACOBAaHMUS ITO3HULIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEIILHO TIJIAHUPOBATh U OCYIIECTBIISITH CBOIO MTO3HABATEIBHYIO
NeATEIIbHOCTh, ONIpeiesis €€ el U 3aJa4u, KOHTPOJUPOBATh U M0 Mepe
HE0OXOMMOCTH KOPPEKTUPOBATH MpE/IaraeMblil alrOPUTM JICHCTBUIA MTPU
BBITIOJIHEHUH YY€OHBIX U UCCIIE0BATEIbCKUX 3a/1a4, BEIOMpATh Hanboliee

3¢ (eKTUBHBIN CIOCOO MX PELICHUS C YUETOM MOTYUYEHHUSI HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJIATH CAMOKOHTPOJIb AEATEIBHOCTU HA OCHOBE CaMOaHaIn3a u
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC PE3yNHTATHl OCBOCHHS MIPOTPAMMBI TI0O XUMHUHU Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CPEAHET0 001IEero 00pa3oBaHus BKIIOUAIOT CIELIU(PUIECKUE
JU1s1 yaeOHOro mpeaMeTa « XMMUsDH HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUN
110 OCBOCHUIO, UHTEPIPETAINH U MPEOOPA30BAHUIO 3HAHUM, BUJIBI ACSITEIHHOCTH
IO MOJTYYEHUIO HOBOTO 3HAHUS M MIPUMEHEHHIO 3HAHUN B PA3IMYHBIX YUEOHBIX
CUTYallUsX, 4 TAKKE B PEATbHBIX JKU3HEHHBIX CUTYAlMsIX, CBI3aHHBIX C XUMHUEN. B
MpOrpamMMe Mo XUMMHUU MPEAMETHBIE PE3YJIbTAThl NPEACTABIIEHBI 10 TOAaM
V3yYECHHUS.



10 KIIACC

[IpenmeTHbIE PE3yNbTATHI OCBOCHUS Kypca «Oprannyeckast XuMusH)
OTpaXaroT:

Cc()OpMUPOBAHHOCTb MPEACTABICHUI: O MECTE U 3HAYEHUN OPraHUYECKOU
XMUMHHU B CUCTEME €CTECTBEHHBIX HaYK U €€ poJid B 00€CIIEYEeHUH yCTONYUBOTO
Pa3BUTHS YETOBEYECTBA B PEIICHNUHN MTPOOJIEM 3KOJIOTMUECKOM, SHEPTE€TUYECKOU U
MUIIEBOI 0€30MMACHOCTH, B PA3BUTHH MEJIMLIMHBI, CO3IaHUH HOBBIX MAaTEpUAJIOB,
HOBBIX UICTOYHHUKOB SHEPTUH, B 00ECIIEUEHNH PALlUOHATILHOTO
IPUPOIONOIB30BaHUS, B POPMUPOBAHUU MUPOBO33PEHUS U OOILEHN KYJIbTYpHI
YeJI0BEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENIE;

BJIQJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPAs BKIIOYAET:
OCHOBOITOJIATAIOIINE MTOHATUS — XUMHUYECKUI 3JIEMEHT, aTOM, JIpO U JIEKTPOHHAS
00oJiouKa aToma, S-, pP-, d-aTOMHBIE OpOUTAIN, OCHOBHOE M BO30YKIAEHHOE
COCTOSIHUA aToMa, THOpUAN3alvs aTOMHBIX OpOUTaseil, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIIMOHAIbHAs
rpymnmna, pagukai, CTpyKTypHbIe (opMyJibl (pa3BEPHYThIE, COKPALIEHHBIE,
CKEJIETHBIE), U30MEPUS CTPYKTYpPHAs U IPOCTPAHCTBEHHAs (TeOMeTpruiecKas,
ONTHUYECKAs ), U30MEPBI, TOMOJIOTUYECKHM P, TOMOJIOTH, YTIIEBOAOPOIbI,
KHCIIOPOJ- U a30TCOAEPIKALIUNE OPraHUYECKUE COCTUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS; TEOPUH, 3aKOHBI
(mepuoamnueckuit 3akon [1. 1. Menneneena, Teopusi CTPOCHUSI OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 32aKOH COXPAaHEHUS
Y TIPEBPALLEHUS SHEPTUH MTPU XUMHUECKUX PEAKIIMSIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAITUE B OCHOBE
NOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJIIEHUI; IPEICTABICHHUS
O MEXaHU3MaX XUMMUYECKUX PEAKLUi, TEPMOANHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIM U Me30oMepHbIN 3¢ dekThl, opueHTanTsl | u Il pona);
(baKToJOrMYeCKUe CBEJIEHUS O CBOICTBAaX, COCTaBe, MOJyYeHUH U O€30MacCHOM
UCIIOJIb30BaHUU BAXKHEUIIINX OPraHMUECKHUX BEIIECTB B OBITY U MPAKTUUECKOU
JESITEIbHOCTH YEJIOBEKa, OOIINX HAYYHBIX MPUHIUIIAX XUMHUECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISIBIISATH XapaKTepHbIE MPU3HAKU MTOHSATHUH,
YCTaHAaBJIMBATh UX B3aHUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE ITOHATHUS ITPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COETMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:



WCITOJI30BATh XUMHUYECKYIO0 CUMBOJIMKY JIJISI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (POPMYIT OPTaHUUECKUX
BEILECTB;

COCTaBJISITh YPaBHEHHUS XUMUYECKUX PEAKIIUN U PaCKPbIBATh UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPECTBOM COCTABIICHHUSI
AIIEKTPOHHOTO 0ajaHca ATUX peaKlnil, peakuii HOHHOTO OOMEHa My TEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX NOHHBIX YPaBHCHUIA;

U3TOTaBIMBATh MO MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIs1 WIUTIOCTPALIUH
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHH: YCTaHABIIMBATH MPUHAICKHOCTh U3YUYEHHBIX
OpPraHUYECKUX BEIECTB MO UX COCTaBYy U CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpynie COeIMHEHN, JaBaTh UM Ha3BaHUs MO CUCTEMAaTHYECKOM
nomenkiatype (IUPAC) u npuBoauTh TpUBHANIbHBIE HA3BAHUS JIJIS1 OT/IEIIbHBIX
MpeICTaBUTENIe OPraHUYECKUX BEUIECTB (3TUIICH, alleTUIICH, TOJIYOJI, TJIUIEPHH,
ATUJICHTJIMKOb, (eHO, (opMabACTH I, alleTAIbICTH/I, AllETOH, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAS, OJICHHOBASI, TaJIbMUTHHOBAS KHCIIOTHI,
TJIMIWH, aJJaHuH, MaJIbT03a, PPyKTO3a, aHWINH, TUBUHIII, U30IIPEH, XJIOPOTIPEH,
CTUPOJ U JIpyTHE);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEACIISITh B XUMUYECKON CBS3H B
OpPTaHUYECKUX COSTUHEHUAX (KOBAJICHTHASI M HOHHAS CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITH MOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. ByTieposa jist 00bsicHEHUST 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUSI;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHUE,
bU3MYeCcKUe M XUMHUYECKHUE CBOMCTBA THITMYHBIX MPEACTAaBUTEIICH pa3IMIHbIX
KJIACCOB OPTaHUYECKUX BEIIECTB: AJTKAHOB, ITUKIOATKAHOB, AJIKEHOB, aJIKaIUEHOB,
AIKUHOB, ApOMATUYECKUX YTIEBOJIOPOJIOB, CTUPTOB, aJIbJACTHUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, TPOCTHIX U CIOKHBIX 3(DUPOB, )KUPOB, HUTPOCOCTUHCHUH H
aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, IU- U TIOJIUCAXapHUIOB),
WJUTFOCTPUPOBATh TCHETHYECKYIO CBS3h MEKTY HUMHU YPAaBHCHHSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMCHHS TIOJITBEPKIATh HA KOHKPETHBIX TIPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOMN CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHHUH OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BJIMSHUS aTOMOB
U TPYTI aTOMOB B MOJICKYJIaXx;



c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHUKHU YTIIEBOJOPOTHOTO
ChIpbs (He(Th, TPUPOIHBINA Ta3, YTOJb), CIIOCOOBI €T0 MEPepadOTKU 1
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTH BJIaJICHUS CUCTEMOM 3HAHUHN O €CTECTBEHHO-HAYYHBIX
METO/1aX MO3HAHUA — HAOJIIOIEHUH, U3MEPEHUH, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHUS TIPUMEHSITH OCHOBHBIE OTIepaIiin
MBICJIUTENILHOM ESITeIbHOCTU — aHAJIW3 U CUHTE3, CPABHEHHE, 0000IICHHE,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€H — I U3yUYEHUs
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIIATH B3aMMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHATUSAMHU U TIPEICTABIICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIS
00J1ee 0OCO3HAHHOTO MMOHUMAHUSA CYITHOCTA MaTepUATBHOTO €IMHCTBA MUPA,
UCII0JIb30BATh CUCTEMHBIC 3HAHUS IO OPTAHUYECKON XUMUU I OOBSICHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, IMEIONUX €CTECTBEHHO-HAYYHYIO IIPUPOY;

c(hOpPMHPOBAHHOCTh YMECHHI: TIPOBOAUTH PACUETHI IO XHMHUICCKUM
dbopMyaM U YpaBHCHHSIM XUMHUYECKUX PEAKIMHA C UCITOTh30BaHUEM (PH3UIECKUX
BENUYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX
BEII[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacu&Thl MO HAXOXKJICHUIO XUMUYECKON
(GbOpMyJIBI BEIIECTBA 110 U3BECTHBIM MAaCCOBBIM JOJISIM XUMHUYECKUX JIEMEHTOB,
MIPOyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AaHATTU3UPOBAThH U OILICHUBATh
C TIO3UIUH IKOJIOTHUECKOM 0€301aCHOCTH TOCIIECTBUS OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKon
BEIIECTB, UCIOJIH30BATh MOJYICHHBIC 3HAHUS JIJIS IPUHATHS TPAMOTHBIX PEIICHHUMA
po0JIeM B CUTYaINMsIX, CBSI3aHHBIX C XMMUECH;

c(hOpMHPOBAHHOCTh YMEHHI: CAMOCTOSATEIHHO IJIAHUPOBAThH U MPOBOIUTH
XUMUYECKUN IKCTIEPUMEHT (TIOJTyYeHHUE U N3YUEHUE CBONCTB OPraHUYECKUX
BEIIECTB, KAUECTBEHHBIC PEAKIINU YTIIEBOAOPOIOB PA3TUIHBIX KIACCOB H
KHCIIOPOJICOICP KAIUX OPTaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTATBHBIX
3aJ1a4 10 Pacro3HaBaHUIO OPTAaHMYECKUX BEIIECTB) C COOJTIOICHUEM TIPABHIT
0e30macHOro 0OpaIleHus ¢ BEIIECTBAMH U TJaO0OPATOPHBIM 000pY0BaHUEM,
bopMyITUpPOBATH 11E€ITH UCCIICAOBAHMS, IPEACTABIATH B Pa3IMUHON (hopme
pe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh 1 OIEHUBATh X JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

COOJTI0IaTh TIPaBUIIa SKOJIOTHUECKH 11eJIeCO00Pa3HOTO MOBEJCHUS B OBITY U
TPYIOBOM NESITEILHOCTH B IEJSX COXPAHECHUS CBOETO 37I0POBBSI, OKPYIKaIOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HAaBaTh OMACHOCTh TOKCUYECKOT'0 JEUCTBHUS HA HKUBBIE OPTaHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHMMAs cMbICI nokaszarens [1/1K;

aHaJIM3UPOBATh 1IEIECO00PA3ZHOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(hOpMHPOBAHHOCTh YMEHHI: OCYIIECTBIISTH IIeJICHANPABIECHHBIN MOUCK
XUMUYECKON MHPOPMAINH B Pa3TMYHBIX HCTOYHUKAX (Hay4YHas M yueOHO-HaydIHAs
JUTEpATypa, CPEACTBA MACCOBOM MHpopMauuu, UHTEpHET U Ipyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUYECKYI0 MH(POpPMAIIUIO, TepepadaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COeAMHEHUN A. M. 8
bytneposa
Hroro mo pazneny 8
Pa3znen 2. YrieBoaopoabl
51 [IpenensHBIE YTIIEBOIOPOIBI — ATTKAHBI, 5
' LUKJIOAJTKAHbBI
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
' aJIKaIUEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo0po/bl (apeHbl) 8
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 4
' nepepadoTKa
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro o paznueny 35
Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 11 1
KapOoHumnbpHbIe COeTUHEHUS: allbIETUIBI U
3.2 P 8 A 21 1

KCTOHBI. Kap6OHOBBIC KUCITOTEL. CIOKHEIS




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. benku 12

Htoro no pazneny 12

Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

5.1 ‘ BricokoMonekynsipHble COSIMHEHHS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Tpeamer u 3HaUCHHE OPraHUYECKOI
1 XUMUH, [IPEICTABIECHUE O MHOI000pa3uu
OPraHUYECKUX COCTMHEHUIN

DNEKTPOHHOE CTPOCHUE aTOMa yTiiepo/ia
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHUSA).
BaneHTHbIC BO3MOXHOCTH aTOMa yriepoia

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
coeuHEeHUsX. MexXaHu3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuit A. M. bytneposa

Buasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE

3¢ (exTs B MOJIEKYJIax OPraHnYeCcKuX
COeTMHEHNN

[IpeacraBnenue o Knaccuukauu u
6 cucrematrueckas Homernkinarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHNA PsiJl, 001as
dbopmyrna, HOMEHKIATypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

11

dusnyeckue U XUMUYECKHE CBOMCTBA
AIKAaHOB

Haxoxnaenue aakaHoB B Inpupoxac.
CriocoOsbl MOJIYy4YCHU U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa 1 U30MepHsi, 0COOCHHOCTH
CTPOCHHSI U XUMUYIECKUX CBOHCTB, CITOCOOBI
TIOJTYYCHHUS U IPUMCHEHUE

13

14

15

Pemenne pacu€THbIX 337124 HA
ornpeziesieHue MOJIEKYJIIpHOU (popMyIbl
OpPraHUYEeCKOro BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB 3JIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJIKEHBI: TOMOJIOTHYECKHM psif, oO1as
dopmya, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYL.
CtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKue 1 XNUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObI mosryueHus 1 IpUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "TlosrydyeHune 3TUIIEHA U U3YYEHHUE €TI0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 ompeieJICHUE MOJICKYJIAPHON (OPMYJIBI
OpPTraHUYeCcKOTO BEUIeCcTBa
AJKaueHsbl: CONpPsHKEHHBIE,

19 U30JIUPOBaHHbIE, KyMYJIMPOBaHHbIE.
OCOoOEeHHOCTH 3JIEKTPOHHOTO CTPOCHMUSI

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CriocoObI moTyueHus 1 IpUMEHEHNE
QIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 dopmyna, HOMEHKIATypa, IEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJI,
¢duznyeckue cBoiicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakliny Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26 Pemenue 3aga4: pacdy€Thl MO0 ypaBHEHUIO
XUMHYECKON PEaKUN

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApEHBI: TOMOJIOTHYECKUH psifl, oO1as




dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH30J1a B TOTyoJa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

29
3aMeIIeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOSAMHCHHUS, OKUCIICHUE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTUpOJIa
Pemenne pac4€THbIX 3a1a4 HA

32 orpezieNieHue MOJIEKYJIApHOM (popMyIbl
OpPraHHYECKOTO BEIIeCTBA

33 CrniocoOblI 1osy4eHus U IpUMeHEHue
apeHoB

34 ['eneTnueckas cB3b MEXAY pa3IMuHbIMU
KJIaccaMH yIJIeBOJOPOIOB
Pacuérel Mo ypaBHEHHSIM XUMHUYECKHX

35 peakuuii. CucremaTusanus u 06001eHe
3HAHUMU 110 TeME

36 [Tpuponnsriii ra3. [lonmytHble HEPTSIHBIE
rassl

37 KamMeHnHbIit yroib U IpoIyKThl €ro
nepepadoTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeneHne NpoayKTOB NepepadoOTKU

HePTH




39

I'enernueckas cBI3b MCKIAY Pa3sIMUHbIMU
KJ1acCaMH yIjI€BOJOpPOJ0B

40

41

42

lNanorenonpou3BoHbBIE YTIEBOAOPOJIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMEIICHHS TajoTcHa

JleWicTBue 1miemouei Ha

TaJIOr€HIIPOU3BOAHEBIC. BSaHMOﬂCﬁCTBHe
JUraJJorcHaJIKaHOB C MarHu€M U IMHKOM

Cucremaruzanusa 1 0000IeHNE 3HAHUN 110
pazneny "YrieBogopoas”

43

KonTtponpsHast pabora o Teme
"VYrneBonopozs"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTBHI:
TOMOJIOTUYECKHH psajl, oOmas popmya,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccupuxamus,
¢buznyeckue cBoicTBa

45

46

XHUMHUYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 NpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[TpocThie a3¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

48

49

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, 1704 q)HSquCKI/Ie N XUMHNYECCKHUEC
CBOWCTBA

CriocoObI nostyueHus 1 NpUMEHEHNe




MHOI'0OAaTOMHBIX CITMPTOB

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCHYHOCTH (peHoa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI mostyueHus 1 NpUMEHEHNE
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Cruptsl U peHobI"

54 CucremaTtu3zanus u 0000IIeHHE 3HAHUI 10
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOM IPyIIIbL;
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMya,
U30MEepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHEHHUS

57 Peakiiuu okuciIeHUs M KAUECTBEHHBIE
PEaKIMU AJIbJETUAO0B U KETOHOB

58 CrniocoOblI nosy4eHus ajibAeru10B U
KETOHOB
OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYT

60 W3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOMCTBA

61 XUMHUECKUE CBOMCTBA MPEETbHBIX

OJHOOCHOBHBIX I(ap60HOBBIX KHCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO00Opa3ne KapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HENIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHUKAPOOHOBBIX
kucinot. [IpencraButeny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonsiTHE O IPOM3BOAHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI oTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIJI,
oOuras popmyna, u3oMepust 1
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a71a4: IO YPABHEHUIO
XUMHYECKOW PEaKIMU, Ha OMPEIECICHNE
MOJIEKYJIIPHOUM (hOPMYJITBI OPTaHUUECKOTO
BEII[ECTBA

[Ipaktudeckas padora Ne 3. Pemenue
AKCIIEPUMEHTATBHBIX 33124 10 TeMe
"Kap6onoBsie kucinotel. CiaoxkHbIe dPupH"
Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COACPpKAIMNX OCTATKH HECTIPCACIIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

MpbU1a KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o

72 CHHTETHYECKUX MOIOIIUX CPEACTBAX
(CMC)
['eneTnueckas cBs3b yIrieBOJOPOJOB U

73 KHCJIOPOACOAEPKAILUX OPIraHNYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakiui

75 Cucremaru3zanus u 00001IeHNe 3HAHUH 110
TeMe
OO011ast XapakTepUCTHKA YIII€BOJOB U

76 KJIaCCHU(UKAIUS yIIeBOI0B (MOHO-, T-
MOJIMCaXapuabl)

77 MoHocaxapuabl: pU3NUECKue CBONCTBA U
HaXO0JKJEHHE B IIPUPO/IE

78 [IpumMeHeHme TIIOKO3bI, €€ 3HAYCHHE B
KHU3HEIEATEIIbHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MajbTo3a U

79 nakTo3a. HaxoxaeHue B mpupoie u
pUMEHEHHE INCaXapH/I0B
[Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEKY I,

80 ¢du3nueckre 1 XUMHYECKHE CBOMCTBA,
pUMEHEeHHE

81 [Tonatue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIx 3a/1a4 Ha

ompeieJIeHUe J0IU BbIXOa MPOIYKTa




peakiru OT TCOPECTUYCCKU BOSMOKHOI'O

83

84

CucreMmarusanys U 0000IeHNE 3HAHUHN 110
pazzaeny

KoHnTponbHas pabota 1o teme
"Kucnopocoaepxaniue opraHn4eckue
coenuHeHus"

85

AMUHBI: K1accu(UKaIs, CTpOSHUE
MoJIeKy1, o01as ¢popmyna, u3oMepus,
HOMEHKJIaTypa U (pu3nyecKre CBOMCTBA

86

87

88

XUMHUYECKHE CBOMCTBA A (paTHIecKux
aMUHOB

AHWINH: CTpOEHUE aHWJIMHA, 0COOEHHOCTH
XMMHYECKHUX CBOMCTB aHUJIMHA

CrniocoOblI nosty4eHus 1 IpUMEHEHNE
ann(paTUIeCKuX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtzaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XHUMHUYEeCKHE CBOMCTBAa aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 ENTUI0B

benku kak npupoIHbIE TOTUMEPHI;
CTPYKTYpbI O€IKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30TCOACpIKAIIHNE TeTEPOIMKINICCKHIE
COCONHCHUA. HYK.]'ICI/IHOBI)IG KHCJIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh




94

[IpakTuueckas padora Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe
"A30TcoAepKale OpraHu4ecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacnio3HaBaHKe OpraHUYECKUX
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A30TCcoiepKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3aLNs U
ITOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

DnacToMepsl: HaTypalbHbIH
CUHTETHUYECKNE KayuyKH. Pe3nHa

100

Bosnokna: HatypasibHbIE, HCKYCCTBEHHBIE,
cunternueckue. [lomumeps! crenuaiTbHOTO
Ha3HAYCHUS

101

102

[IpakTuueckas padora Ne 6. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHue MiaacTMacc M BOJIOKOH"

O06o0011eHNEe U cUCTeMaTU3aIUs
U3yYEHHOI'0 MaTepuasa o Teme
"BBICOKOMOJIEKYJIIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOTPAMME



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

JIéskun A.H., Akunonepnoe obmectBo «M3aarensctBo «IIpocBerieHre»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



