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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mo XMMHH Ha YpOBHE CpeqHEro oOIIero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pa3Butus BocnuTanus B Poccuiickoit denepanun Ha nepuoxa o 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO o0Opa3oBaHus ydammuxcs 10 ximaccos. M3yuenue npenmMera, peaimsyeMoe
B ychnoBusx auddepeHnupoBaHHOro, mTpoPHIbHOTO OO0yuYeHHUs, TMpPHU3BAaHO 00ECIeYuTh
00111€00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO IMOJTOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO
UL ananTaldd MX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKM3HH B COLIMYME, a TaKkKe IS
MIPOJIOJDKEHHS OOYUEHHUST B OpraHU3aIMsiaX MpoPecCHOHATBHOTO 00pa30BaHMs, B KOTOPHIX XUMUS
SIBIISICTCSI OJTHOM M3 IPUOPUTETHBIX TUCIIUTLIIHH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH TI€JICH, COJIEP KaHUs, PE3yIbTaTOB OOyUeHHs U TPeOOBaHUN K YPOBHIO
MOJTOTOBKH  BBIITYCKHUKOB. (CBHUIETEIBCTBOM TOMY SIBIISIIOTCSI CIICAYIOIIME BBIMOJIHSEMbIE
MIPOrpaMMOi MO XUMUU (PYHKITUH:

¢ uH(pOPMAIIMOHHO-METOAUYECKAs, pealu3alusg KOTOpod oOecrnedynBaeT MOIydYeHHe
MIPEJICTaBJICHHS O LIESAX, COAEpKaHUM, OOILIel cTpaTernu OOy4YeHHs, BOCIUTAHUS U
pa3BUTHS O0YYAIOMIMXCS CPEACTBAMU IpEeaMeETa, U3y4yaeMoro B paMKax KOHKPETHOTO
npohus;

® OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOopas  HpelycMaTpuUBaeT  OIpe/esIeHHE:
MPUHIUIIOB  CTPYKTYPUPOBAaHUSA M  IOCJIEIOBATEILHOCTH HU3Yy4eHUS y4eOHOTO
Marepuana, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; IOJIXOJ0B K
(hOpPMHUPOBAHUIO COJEPHKATEIBHON OCHOBBI KOHTPOJISI M OIICHKH 0O0pa30BaTeIbHBIX
JNOCTHKEHHI oOyuarolmuxcs B paMKaxX MTOTOBOM arTecTanuu B (QopMe eIUHOro
roCy/IapcTBEHHOIO SK3aMeHa [0 XUMUHU.

[Iporpamma fyist yriayOJI€HHOTO U3YUEHUS! XUMUU:

® yCTaHaBIIMBAaeT MHBApPUAHTHOE MPEIMETHOE COACpKaHUE, 00sI3aTeNIbHOE I U3yUEHUS
B paMKax OTAENbHBIX Tpoduiei, mnperycMaTpuUBaeT  pacmpelesieHue |
CTPYKTYpUPOBAHHE €ro MO KjaccaM, OCHOBHBIM COJIEP>KaTENIbHBIM JIMHUSIM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNbHONW MPOrpaMMBbl CPEIHEro o0mero oopa3oBaHuUs
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(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYaIOMIETroCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe IO XUMHUU IPEILyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO o0miero ooOpasoBanus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOMW)
COCTaBJISAIOLIEH CO/IepP)KaHUs Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpa €ro
BAPUATUBHOW COCTABJISIIOIIECH, KOTOpas I0JKHA ONPEIENAThCS B COOTBETCTBUU C HAIllpaBICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
IpeIMeToB 6a30BOro U yriIyOoJE€HHOTO YpOBHEH B cucTeMe qu(GepeHInPOBAaHHOTO 00yueHuUs Ha
YpOBHE cpesiHero oOIiero oopa3oBaHus XMMHs Ha YPOBHE YIIyOJIEHHOTO M3Y4€HHUs HaIlpaBiieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 53TalloM IOJIyYE€HUS XHUMUYECKOTO
o0pa3oBaHMs B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeiHero npodeccuoHanbHoro oopazoBanus. B atoi csizu
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYLIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMOJATOTOBKH OOYYArOIIMXCs, BBIOPABIIUX
onpenenéHHbIi Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k muaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNIbHON MPOTrpaMMBbI CpeIHEro 00Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAKXKE Ha PellIeHUe 3a7a4 BOCIUTAHUS U COIIMATILHOTO Pa3BUTHsI 00yJaroIuXcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIH y4eOHOTOo
Tpygda ¥  O0OOOMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsiromiMu  npeMeTa «XUMHUS» Ha YpPOBHE YIIyONIEHHOTO H3Y4YEHHs SIBIISIOTCS
yrayOnénnsle Kypebl — «Opranudeckast xumus» U «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COAEP)KaHUs STUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY NMpUHATHI noJjioxkeHnst @PI'OC COO o paznuuusax 6a30BOro u
yray0nEHHOTO YPOBHEH HU3yUeHHUsI IPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4EHHS MpeAMeTa. JTa CUCTeMa 3HAaHUHM MOJIydaeT ONpPENeE€HHOE TEOpPETHYECKOe
JOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUsS O0bEMa 3HAHMM O XMMHUYECKUX DOJEMEHTaX U
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHsS U YriayOJIeHUs MPEACTaBICHUN O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS PeaKllMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKONW KMUHETUKU U TEPMOJMHAMUKHU. M3ydeHne nepruoIn4eckoro 3akoHa U
Ilepuoanyeckoit  cCUCTEMBbl ~ XUMHYECKHX DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HU3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyIIEHUH, a TaKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(bopMupoBaHHEM MPEICTABICHUNA 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHmdeckoil XMMHMM NPU PACCMOTPEHMHM PEAaKLIMOHHOMN



CIOCOOHOCTH COETMHEHUH yenseTcsi 0co00e BHUMaHHUE BOIIpocaM 00 3JIEKTPOHHBIX dPQeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX pPEeaKLHi.
Oco0oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpenenéHHOro mpoduias (TJIaBHBIM 00pa3oM Ha HX CTPYKTYpYy U
XapakTep JIOMOJHEHUH K 00lIel cucTeMe MpeIMETHbIX 3HaHHUM) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpeAMETa s KIACCOB XHMMKO-(PHU3NYECKOIO
npo¢wuis OoJbioe 3HaYCHHE OYAYyT MMETh AJIEMEHTHl y4eOHOr0 MaTepuana Mo oOmeld XUMUu.
[Ipu w3ydeHuwm mnpeaMeTa B JaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HaHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHas Teopuss B (U3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, PEACTABIECHUS O CTPOSHUH BEIIECTB U JIPYTOE.
B T0 %€ BpeMst B cojiep>KaHUU MpeAMETa JUIsl KIIAaCCOB XMMMKO-OMOJIOTHYECKOTo poduis
OoJIbIIUIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOIO PACCMOTPEHNS XUMUYECKOW OpraHn3aliy KJIETKH Kak
OMOJIOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHIbI, OEJKU, YIJeBOJbl, HyKIEHMHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHMUS O COCTaBe U CBOMCTBAaX MpeICTaBUTENEH OCHOBHBIX KJIACCOB OPraHWYECKUX BEIECTB
CIIY’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.
B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B [MO3HAHUS U OIbITA MPAKTHUECKOTO MPUMEHEHHS HAYYHbIX 3HAHUI U3yUYeHUE MpeaMeTa
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX obnacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil 131K U TUTEPATYPay.
[Ipn u3ydeHun ydyeOHOTO mpenmeTa «XUMUS» Ha YriIyOJIEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3aaauei
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHMHM KakK 00JIacTH
COBPEMEHHOTO E€CTECTBO3HAHMsS, TMPAKTUYECKON JAeATEeIbHOCTH YeJOBeKa U OJHOrO U3
KOMIIOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa IpearoiaraeT peaan3alnio TakuX Leseil, Kak:
e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y MM03HABAEMOCTH SIBJIGHUN MPUPOBI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie poiu B 00ecredyeHHH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpHUAJIOB, HOBBIX HCTOYHHUKOB OSHEpPruH, B
obecrieyeHnn paIoHaIbHOTO MIPUPOIOTIONH30BAHUS, B (dbopMupoBaHUU
MHPOBO33PEHUS U 00IeH KyJIbTYphl YEJIOBEKA, a TAKKe IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U MPUPOJIHOI cpere;

® OCBOCHHME CHCTEMBl 3HAHHH, JIEKAUIUX B OCHOBE XHMHYECKOH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa: (yHIAMEHTAIbHbIX TOHSATHUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha pPa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYISIPHOM, 0
TEPMOJUHAMHYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX IPOTEKAHHUS XUMUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMAaX, 00 00mMX
Hay4YHBIX PUHLHUIIAX XMMHUYECKOTIO TPOU3BOJICTBA;

e (opMupoBaHHe Yy OOYy4alOIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU

CUCTEMHBIX XHMHUYECKUX 3HAHWHN Ui OOBSCHEHHS KIIOUEBBIX HACH H mpodiieM
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COBPEMEHHOW XUMUU, IS OOBSCHEHHS M TPOTHO3UPOBAHUS SIBICHUH, HMEIOIINX
€CTeCTBEHHO-HAYYHYIO NPUPOJY; TPAMOTHOTO pELICHHs MNpoOjeM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAIW3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30I1aCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOJACTBEHHON AEATEIBHOCTH YeNOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOM3BOJICTBOM, HCIIOJIB30BAaHUEM U TepepadOTKOM
BEILECTB;

e yruiyOJeHHWE TMPEICTaBICHU O HAYYHBIX METOJaX ITO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpPETEeHUs] YMEHHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SBIICHUH, WMEIOIUX MECTO B TPUPOAE, B TPAKTHYECKOH JEATETBHOCTH U
MMOBCEAHEBHOM KU3HU.

B 1urane peanuzanmyy TepBOOYEPENHBIX BOCHHTATENBHBIX W Pa3BHBAIOMINX (QYHKIHHA
[EJIOCTHOM CHUCTEMBI CperHero oOmiero oOpa3oBaHUS MPH HW3YUYEHHH IpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TAKKE LIETTU U 3a]1a4H, KaK:

e BOCIHTaHHE YOEXKJAEHHOCTH B TII03HABAEMOCTH SBJICHUH NPUPOMABI, YBAKECHUS K
MpoIieccy TBOPUYECTBA B OOJIACTH TEOPETHYECKHX M TPUKIIATHBIX HCCICIOBAHUN B
XUMUH, (HOPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO U IMO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHHUIO HA OCHOBE YCBOECHHMSI 00II[€UETI0OBEUECKUX [IEHHOCTE;

® Da3BUTHE TIIO3HABATECIFHBIX HWHTEPECOB, HWHTEIUICKTYyaIbHBIX ¥  TBOPYECKHX
crocoOHOCTeN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMO00pa30BaHUI0O U HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCHEIIHON
npodeccuoHaIbHON M OO0IECTBEHHOW NeATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e (QopmupoBaHue yMEHUN U HaBBIKOB Pa3yMHOIO MPHUPOJIOTOIB30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  MIpUOOpeTeHHe  OmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3YYEHHUS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpennero ooOmiero oopazoBanusi, cocrapiser— 102 gaca (3 daca B HeZenio).

OcBoeHMe mporpaMMbl XUMHsI 3aBEpIIAETCS UTOTOBOM arTecramueil B (HopMe KOHTPOIBHOM

paboTEHI.



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOMN
CBs3M (OOMEHHBIN M IOHOPHO-aKLENTOPHBIN). THUIbl nepekpeiBaHUsI aTOMHBIX OpOUTanei, 6- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTpYKTypHble QopMmyibl. CTpyKTypHble (GOpPMYJbl pPa3lIMYHBIX BHIOB:
pa3BépHyTas, COKpaml€HHas, ckeneTrHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccupuKanuu OpraHUIecKuxX BemecTB. [loHsaTue o GQyHKIMOHATBHON
rpynne. 'omosorus. I'omonornueckue psaapl. CUCTeMaTHYeCKasi HOMEHKIIATYPa OPraHMYeCKUX
coequaeHnit (IUPAC) u TpuBnanbpHbIC Ha3BaHUS OTACIBHBIX MPEJCTaBUTEIICH.

OcobenHoctT W Kiaccupukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTaHOBHUTEIIbHBIEC PEAKIIMY B OPraHNYECKON XUMHH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BEUICCTB U MX NPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3laMu OpraHMYeCKUX BEIECTB U MaTepHalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBieHUe, OOYyIIMBaHHWE U TOpEHHE),
KOHCTPYMPOBaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YrieBoaopoanl.

Aunkanbl. ['omosnoruueckuil psj aiakaHoB, oOmas ¢GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP -THOPMAM3AIUs aTOMHBIX
opburaneit yrinepoja, 6-cBsa3b. OU3MUECKUe CBOMCTBA AJIKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, N30MEPU3ALMH, JETUIPUPOBAHNS,
LUKIW3alNAY, @HMpOJIN3a, KpekuHra, ropenus. IIpeacraBnenue o MexaHH3ME peakuui
pPaZUKaIbHOTO 3aMELICHHUS.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U n3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCaH) MUKJI0aaKaHOB. CriocoObl MOMYy4eHHs ¥ IPUMEHEHHE [IMKIJIOATKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP°-TMOpUIM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U reoMeTprueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJIKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHEHHUSA, 3aMEIIEHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJIMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamust — ankagueHoB  (CONpsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], JUMEPU3ALNYA U TPUMEpU3aluY, OKucieHus. KucioTHble cBONWCTBAa aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeHsoia. IIpencraBienne o0 opueHTHPYIOIIEM IEHCTBUU 3aMecTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tomumepuzanuss  crtupona. CnocoObl  MOMy4eHHssT M IPUMEHEHHE  apOMaTHYEeCKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMHuYeCKUH, KaTaluTUYeCKuii), pudopmunr, mupoius. [IpoaykTel nepepadboTku HedTH, HX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnyeckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOAHBIX YINIEBOLOPOAOB. Peakmuu 3amermeHus
raJJIOTeHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, LHUAHOTPYIILy, aMHHOrpymmy. JlelicTBue Ha
TaJIOTCHIIPOU3BOIHBIE  BOJHOIO M CHOMPTOBOIO  pacTBopa IEnouyd. Bsammopelictue
JUTajJOreHaJIKaHOB ¢ MarHueM M LHUHKOM. lIoHATHE O MEeTalsIoOpraHM4ecKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloOreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TE€XHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEINECTB M MX IIPEBPALICHUI: H3y4CHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJEHCTBUE alETWIEHA C aMMHA4YHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapy)XEHHUE Yriepoja U BOJOpOJa B OPraHMYECKUX BEILECTBaX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpa3lamMu IjacTMacc, KaydyyKOB U pE3UHBl, MOJICIMPOBAHUE MOJIEKY
YIJI€BOIOPOJOB U TAJIOTEHIIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTaHosa). ['omonorudeckuit psj, odmas Gopmyina, H30MepHsi, HOMEHKIATypa U KiIacCU(pUKAIIHSL.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKHCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYECKUMU KHUcaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopmibHOro 3amenienus. JleiictBue Ha opranusM 4enoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha ¢eron. ToxcuuHocth ¢eHona. CrocoObl TOMy4YeHHS W NpUMEHEHHE (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd M HOMeHKinarypa. Dusznueckne CBOWCTBA QJIbJACTHIOB W KETOHOB. XHWMHUYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeCNIbHbIE KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOCHHS MOJICKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJIOTHBIE CBOWCTBA, peakius STepUUKAINHN, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, AUKApPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO8as KUCIOTHL. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxubie a¢upbl. ['omonoruueckuit psig, obmast Gopmyna, uzoMepust 1 HOMEHKJIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uesioyHoi cpenae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HEMPEAETbHBIX KUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOICTBA M HaxoxkjaeHue B mpupone. DortocuHre3. XHUMHUECKHE CBOHCTBA
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajabTO3a M JIaKTO3a. BoccTaHaBiMBarwoIMe U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmayia, TJUKOT€Ha M UeUIoNo3bl. (Pu3nueckue CBOWCTBA Kpaxmalla M LEJUIIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHepUMEHTAIbHBIE METOJbI M3y4YEHUs BEUIECTB M UX IMPEBPAILICHUN: PACTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE 3TAHOJIA C HATPHUEM, OKHCICHHE 3THUIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JTUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIUU Ha
anbaerusl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcuaom meau(Il)), peakuus raunepuna
¢ ruzpokcusiom mean(ll), xumuyeckue cBoicTBa pacTBOpa yKCYCHOM KUCIIOThI, B3aUMOJICHCTBHE
pactBopa TIIOK03bI ¢ Tuapokcuaom Mmenu(ll), B3ammopaeiicTBie Kpaxmayia ¢ HMOJIOM, PEUICHUE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC

pHUPBI».
A3o0Tcojep:kale OpraHnyecKkue coelMHeHus.
AMHHBI — OpraHM4eckde TPOM3BOJHBIE aMMuaka. Kiaccudukanms  aMHHOB:

anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIC U TpeTUUYHbIe. CTpOEHHUE MOJIEKYI,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIh aMUHOB apoMaTuyeckoro psiia. CTpoenne anwinHa. B3anmuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH30JIa.

AvuHokucnoTel. Homenkmarypa u  wu3omepusa. OTIOenbHble TPEACTABUTENH  O-
AMUHOKHCIIOT. TJWIWH, adaHuH. OU3HMYeCKHe CBOMCTBA aMHHOKHMCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHHe TMENTHUIHON CBSI3HU. buojorndeckoe 3HaAYeHHE aMHUHOKHUCIOT. CHHTE3 W THUIAPOIIHN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

DOKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUsI BEIIECTB M MX IPEBPAILCHUI: pPacTBOPECHHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHNUN — MOJIMMEPU3ALUs U TIOJMKOHICHCALIHSL.

[Tonumepnsbie MaTepUaIbl. IInacrmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHUECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHOpa3IaraeMplie OJTUMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaumn.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOJYKTOB PEAKIUU W/ UCXOJHBIX BEUIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3ed MPH M3ydeHHUU opranumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecrecTBEHHO-HAay4yHbIE TOHSATHS: SIBJICHHME, HAaydyHBIM (pakT, rumoresa, Teopws,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, TE€NO, 00BEM, arperaTHOE COCTOSHHME BEUIECTBA, (PM3MUYECKUE BEITUYMHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIIEBOBI, JKUPbI, HYKJIEMHOBBIE KHUCIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.
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IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICJICHBI CJICAYIONIME COCTABJISIONINE: OCO3HAHUE O0YJaIOIUMHUCS POCCUUCKON TPaXKIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBuJIaMH W HOpMaMMU HNOBCACHHA, HAJIUYHNC
MPaBOCO3HAHUSI, IKOJOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIuyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON M MPAKTUUYECKOHN JESATENIbHOCTH O0YyYaroMXCcsl B MPOIEcce peaan3alnn
00pa3zoBaTeIbHON JEATEITHHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaIaHCcKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETLHOCTU MPU CO3AAHUN YU€OHBIX NMPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOTO TPYy/a YYEHBIX U MMPAKTUKOB;

WHTEpeca M I[03HABATEJIBHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalHn3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE IMOBEJIECHUWE W TOCTYNKH CBOUX TOBApUUIEH C MO3ULMM
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTEH 310poBoro u Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
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coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJICACTBUN U HENPHUSATUSA BPEIHBIX MPUBBIYCK (YIMOTPEOJCHUS aJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYIY, JIOIIM TPYJa U pe3yJbTataM TPYA0BOU JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHOM CPEIIbI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJIArOTPHUITHBIC YKOJOTUYECKHUE TIOCIEICTBHS MPEANPUHUMAECMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHHOM, KOMMYHUKATHBHON M COITMAIIBHOM MPAKTHUKE, CIOCOOHOCTH ¥ YMEHHUS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW NMBUIM3ALMU: B €&
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTHUeCKOM, TMHUIIeBOM H HKOJOTHYECKON O€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS
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aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOJIh30BATh XUMUYECKHUE 3HAHUS IS peleHHs polieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl MO0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHaAYYHbIE TOHSTHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  y4eOHbIe  JeiicTBHs  (MO3HABAaTElIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPEHUYCCKHE 3HAaHUS W YHHBEpCAJbHbIC y4eOHBIC ACHCTBUS B IO3HABATEIBHOU U
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBUS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHMI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITacCU(UKAIIMH BEIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAacCCMAaTPUBAEMBIX SIBICHUSAX, (OPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;
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IIPUMEHSATH B IMPOLECCE MMO3HAHUS UCIOJIb3YEMbIE B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE)
MO/IeNH, TPe0OpPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHUN 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (GopMylia, YpaBHEHHE XUMHUECKOM peaknuu — TpPU PELIICHHH Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, NIPUMEHATHh HA3BAHHBIE MOJEIBHBIE IPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKHE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O O3HAHMS BELLECTB U XUMUYECKUX PEaKIUii;

dbopmynupoBaTh TENM M 3aJadd  HMCCJIEIOBAHUS, HKCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA IO3HAHHS M OCHOBBI
115t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HaBBIKAMHM CaMOCTOSITENIbHOTO IUIAHUPOBAHUSI M MPOBEICHUS YUECHHUECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpHOOpeTaTh OMBIT YYEHUYECKOM MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOJOB pEelIeHus
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHMKAX WHPOpPMANUU (HAYYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CIpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MpEACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTE;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIe METOJbl IMpH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeICcCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyeCTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHATh MEXINpeAMeTHble ((U3UYeCKue M MaTeMaTHYEeCKUE) 3HAKU H
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3a1aBaThb BOIIPOCHI IO CYIICCTBY O6CY)KI[3.€‘MOI71 TEMBI B XOJI€ Auajiora W/MIu AUCKYCCHUH,
BBICKA3bIBATb UICHU, (bOpMyJIHpOBaTB CBOU NPCHIIOKCHUSA OTHOCUTCIIBHO BBITIOJIHCHHU A
HpeHHO)KCHHOﬁ 3aJa4u,

BBICTYIIATH C npe3eHTauHe171 PE3yJIbTAaTOB MO3HaBaTeIbHOM ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCPCTHUKaMHU IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTLI II0 MCCIEAOBAHHUIO CBOMCTB N3y4aCMbIX BCIICCTB,
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peaMzanuu y4eOHOTO TPOEKTa, W (OPMYIHPOBATH BBIBOJBI IO PE3yJIbTaTaM IMPOBEIEHHBIX
WCCIIEIOBAaHUH IMTyTEM COTJIACOBAHMS MO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHUSMHU.

PerJIﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘-leﬁl—[l)le JaelcTBUA:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJMMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIECHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh HanboJsee 3(h(HEeKTUBHBIN CIOCOO MX pPEIIeHUs ¢ YUETOM IOJIyYE€HUsI HOBBIX 3HAaHUHN O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTpaMMbl IO XMMHU Ha YrilyOJEHHOM YpPOBHE Ha
YpOBHE CpeaHero oobmiero oOpa3oBaHWs BKIIOUAIOT crenuUYecKue I yaeOHOTO TIpenMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI JCATCIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUA W NPUMCHCHUIO
3HaHUN B Pa3INYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HOPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
roJlaM U3y4eHHsL.

10 KJIACC

[IpenmeTHbie pe3yabTaThl 0OCBOCHUSI Kypca «OpraHudeckas XUMUsD OTPaXaroT:

chOpPMUPOBAHHOCTh MPEACTaBICHUI: O MECTe W 3HAYEHUHM OPraHMYeCKOM XUMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHHH YCTONYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
pelieHny mpobIeM SKOJIOTUYECKOM, SHEPreTHYecko M MUILeBOM Oe30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MATE€pPHAJIOB, HOBBIX HCTOYHHMKOB JHEpPrHUH, B OOECIeUECHUU
PaIMOHAJIBLHOTO MPHUPOJOTIOIL30BaHUs, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YelioBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpere;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHHM, KOTOpass BKJIIOYAET: OCHOBOIOJIAraromye
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SAPO M JJIEKTpOHHAas 00osiouka aroma, s-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, JJIEKTPOOTPUIATENLHOCTb, CTENEHb OKHCICHHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM O0OO0BEM, YIJIEPOJHBIN CKEJeT,
GyHKIMOHATbHAS TPYIIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M NPOCTpAaHCTBEHHas (TeoMeTpuyecKas, ONTHYecKas),
M30MEpbI, TOMOJIOTUYECKUM Psil, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA- M a30TCOJAEpIKKAIINE
OpraHMYECKUE COECAMHEHHS, MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuit 3akoH J[. V. MenneneeBa, Teopusi CTpOSHUS
oprannyeckux BemiecTB A. M. byriepoBa, 3akoH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs] DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUSA, JIEKallMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XWMHMUECKHX SBJICHHM; TNPEJICTAaBICHUI O MeXaHUu3Max
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XMUMHMUYECKUX peakUud, TEPpMOJUHAMUYECKMX M KHHETUYECKMX 3aKOHOMEpPHOCTAX HX
IIPOTEKAHUS, O B3aMMHOM BJIHMSHUM aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYKTUBHBIM U
Me3oMepHbId P dexTrl, opueHTanTsl | u Il poma); dakTosormyeckre CBEIEHUS O CBOMCTBAX,
coCTaBe, MOJyYeHUU M O€30TIaCHOM MCIOJIb30BAHUH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJOBEKa, OOLIMX HAYYHbIX MPUHIMIIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, TepepadOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepPHBIC MTPU3HAKH MMOHITHH, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHSTHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BAaTh XMMHUYECKYIO CUMBOJIMKY /ISl COCTABIIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHNYECKUX BELIECTB;

COCTaBIIAITh ypaBHEHHMsS] XUMHUYECKHMX peakuid U pacKpelBaTb HX CYIIHOCTH!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEACTBOM COCTaBJIEHUS  DJIEKTPOHHOTO
OalaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpAIIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTAaBJIMBATh MOJEIN MOJIEKYJI OpPraHMYeCKHUX BEIIEeCTB Ui WJUIIOCTpPAlMM  HX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAJIEKHOCTb U3YUEHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIaccy/Tpylnie COeIMHEHUH, 1aBaTh UM
Ha3BaHus Mo cuctemarnueckoit HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHbIE Ha3BaHUS
U1 OTAETBbHBIX MPENCTaBUTENIEH OPraHUMYeCKMX BEIIECTB (ITWJEH, AaleTWIeH, TOJyoll,
[JIMLEPUH, STWIECHIJIUKONb, (EeHOos, (OpMaIbIEru, AaneTaiabJeruj, aueToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBAsl, OJICMHOBAs, INMaJbMUTHHOBAs KHCIOTHI, IJIHALUH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, AaHWJINH, TUBUHUIIL, U30MIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHUE);

C(OPMHUPOBAHHOCTb YMEHHUS ONPEAETIATh BHUJA XUMHUYECKOW CBSI3M B OPraHUYeCKUX
COEJMHEHUX (KOBAJICHTHAsl U HOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOAHAs CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUSl NPUMEHATH MOJIOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKUX
BeulectB A. M. byrnepoBa i 00bsCHEHMs] 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS;

C(OPMHPOBAHHOCTh YMEHHUH XapakTepuU30BaTb COCTaB, CTPOEHHE, (QU3MUECKHE WU
XMMHMYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTEICH PA3INYHbIX KJIACCOB OPTaHNYECKUX BEUIECTB!
QJIKaHOB, LUKJIOAJIKAHOB, AJKCHOB, AJKaJMEHOB, AJKHMHOB, apOMaTHYECKHX YIIJIEBOJOPOJIOB,
CIIMPTOB, AlbJETUA0B, KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, AU~ U MOJUCAXAPUIOB),
WUIIOCTPUPOBATh TI'E€HETHYECKYIO0 CBA3b MEXKIYy HHMHM YPaBHEHUSIMH COOTBETCTBYIOILUX
XUMUYECKUX PEaKIMi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYII;

C(OPMHUPOBAHHOCTh yMEHMsI MOATBEpP)KIaTb HA KOHKPETHBIX IpHUMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTHM OPraHMYECKHX COEIMHEHMH OT KPAaTHOCTH M THIIA
KOBAJICHTHOH CBS3U (G- U TT-CBSA3M), B3aUMHOTO BIIMSTHHSI aTOMOB U T'PYII aTOMOB B MOJIEKYJaXx;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, TPUPOAHBIA Tra3, yroijp), COCOObI €ro nepepadoTKH M MPAKTUYECKOe NMPUMEHEHUE
MPOIYKTOB NepepaboTKH;

c(OPMHUPOBAHHOCTh BJAJEHUSI CHCTEMOW 3HAHUM O €CTECTBEHHO-HAy4YHBIX METOJax
MO3HaHUA — HAOJIONEHUH, H3MEPEHHH, MOJEIUPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;
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chOPMHUPOBAHHOCTh ~ YMEHHUS TPUMEHATh OCHOBHBIC  OMNEPAMHU  MBICIHUTEIHHOM
NESITeNLHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATH3aIUIO, BBISIBICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBA3€U — JUISl U3YYEHHUs CBOKMCTB BEILECTB U XUMUYECKUX PEAKLIH;

C(bOpMI/IpOBaHHOCTB yMeHI/II\/JII BBISIBJIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
MPEJICTAaBICHUSIMU  JIDYTHX €CTECTBCHHO-HAYYHBIX TPEAMETOB JUIs 0oJiee OCO3HAHHOTO
IMOHUMAHUA CYHIHOCTHU MATCpHUAJIbHOIO €AMHCTBA MHpPA, UMCIIOJIb30BAThb CHUCTCMHBLIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I 00BsACHEHUS U IIPOTHO3HUPOBAHHUA ﬂBHCHHfI, UMCHOIINUX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHWH: MPOBOAUTH PACUYETHI 1O XUMHUYECKHM (QopMmyliaM |
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapPaKTEPHU3YIOMIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBHI:
paCLIéTI)I 110 HAXOXKICHUIO XUMHAYECKOU (pOpMy.]'II)I BEIIIECTBA IO M3BCCTHBIM MACCOBBIM HOJISAM
XUMHMUYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAaHHOCTh YMEHUMN: MPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATH C TMO3UIIHI
IKOJIOTHYECKOH O€30TacHOCTH TMOCIICJACTBUS OBITOBOW ¥ TPOW3BOJCTBEHHOW JEATEIHBHOCTH
YEJIOBEKa, CBS3aHHOW C TIEpepadOTKOM BEIIECTB, HCIIONH30BATh IOJIYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYaLIUSAX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSTEIBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUCHUC CBOWCTB OpPraHu4e€CKUX BCIICCTB, KAYCCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB M KHCJIOPOJCOJNEPIKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad II0 PaClIO3HABAHUIO OPraHUYCCKHUX BeHIeCTB) C
coOmoieHneM TpaBuil  0E30MacHOTO  OOpallleHHWss ¢ BelmecTBaMH W J1abopaTOPHBIM
obopynoBanueM, (GopMyaupoBaTh I€Jb HCCIECIOBAHUS, MPEJACTABIATH B pa3IudHOU (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUM:

coOo1aTh TMpaBUJia DKOJIOTHYECKH IIEIECO00Pa3HOTO TMOBEACHUSI B OBITY M TPYAOBOM
NEeSITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUPOIHON cpelnsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JACWCTBUS HA YKUBbIE OPraHU3MBbl ONpeEJIEIEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbica nokazatens [T1K;

aHAJIM3UPOBATh  1€1€CO00pPa3HOCTh  NPUMEHEHHsS]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHMIi: OCYIIECTBISATH IIEJICHANIPABICHHBI MOMCK XHUMHYECKOM
uH(popMallUd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-Hay4dHas JUTepaTypa, CpelIcTBa
MaccoBoil uH(popManuu, MHTEepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(popmalrio, nepepadarpiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN y4ueOHOI
3aJ1avuen.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrpoabubie | IIpakTHyeckue
n/n NPOrpamMmbl Bcero IIpumeyanue
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPTraHNYeCcKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazueny 8
Paspen 2. Yriesogopoabl
51 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
' UKITOAJTKAHBI
HenpenenbHble yrieBoa0OpO/Ibl: alKEHBI,
2.2 PeA YPIEROAOPOA 14 1 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
' nepepadboTKa
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 11 1 1
KapOoHMIIbHBIE COETMHEHUS: albJICTUAbI U
3.2 21 1 1
keToHbl. Kap6oHOBbIE KUCIOTHI. ClIOKHBIE
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a¢upsl. XKups

3.3 YrneBos 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12
Hroro no pazgeny 12
Paspgen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISAPHBIE COETMHEHUS 6
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Kounrtpoun
Bcero HbIE
padoTsI

IIpakTuy
ecKHe
padoThbI

Jara
IJIaH

Jara
paxr

IIpumeyanue

[IpenMer u 3HaYeHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3nun
OPraHWYECKHUX COECTMHEHHUI

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKas CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHUs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3pbiBa
CBs3EH

Teopus cTpoeHHst OpraHu4ecKUX
coenquuenuit A. M. byrneposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEIUHEHNN

[IpencraBnenue o KiaccupuKay u
cucremaruueckas Homenkiarypa (IUPAC)
OPraHUYECKUX BEILIECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMHUYECKUE CBOMCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
IMOJIYYCHHA U IPUMECHCHUE aJIKaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUEe MOJICKYIISIPHON (hOPMYJITBI
OPraHUYECKOTO BEIIEeCTBA IO MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. CucreMarusanus 1 0000IIeHNE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
(dhopmyna, HOMEHKIIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CtpykTypHas U LIUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnyecKkue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBA

16

CrniocoObl nosTyyeHHs U IpUMEHEHUE
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AJIKCHOB

17

[Ipaktuyeckas padora Ne 1 mo reme
"[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"

18

Pemrenne pacy€THbIX 3a1a4 HA
OIIpE/IeIEHUE MOJIEKYIIIPHON (hOPMYJIBI
OPraHUYECKOr0 BEIIECTBA

19

ANKaaMeHbl: CONPsHKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIUPOBaHHbIE.
OCOOEHHOCTH AIEKTPOHHOTO CTPOEHUS

20

XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX
nreHoB. CriocoObl MOTydeHus 1
MIPUMEHEHHE AJIKaIMEHOB

21

KonTpoabHas padora Nel no remam
«[IpenenpHbIe U HEMpPEEIbHBIE
YTIEBOAOPOIBD»

22

AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
(bu3uvecKue cBOMCTBA

23

XUMHUYeCKUe CBOMCTBA aJIKMHOB

24

KauecTBeHHBIE pCaKiuu Ha TpOﬁHym CBA3b

25

CriocoOBbl MOJIYy4YCHUA U IPUMCECHCHUC
AJIKMHOB

26

Pemenne 3amaq: paC‘{éTLI 10 YpaBHCHUIO
XHUMHYECKOMN pCaKkuuun

27

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 110
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TEMC

28

ApeHbI: TOMOJIOTHYECKUH psifl, 001Ias
dbopmMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
MIPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

31

OCO0OEHHOCTH XUMHYECKUX CBOMCTB
CTHpOJIa

32

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITbI
OPraHUYECKOTO BEIEeCTBA

33

CriocoObl mosTyueHus: U IpUMEHEHUe
apeHoB

34

I'enetnueckas cBI3b MCXKOY pa3IMdYHbIMU
Kj1acCaMu yrjii€Boa0opoa0oB

35

Pacu€tbl o ypaBHEHUSM XUMHUYECKUX
peakmnuii. CucreMarusanus u 0000IIeHIE
3HAHUHU II0 TEME

36

[Ipuponansiii raz. [lomyrabie HEQTSIHBIC
ra3bl

37

KaMmeHHBI# yroib U NpOyKThl €ro
nepepaboTKH

38

Hed1b 1 cniocoOs! e€ nepepaboTKH.
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[IpumeHeHue NpoIyKTOB MepepadoTKU
HeTH

39

I'enermueckas CBA3b MCKAY pa3jIndIHbIMU
KjracCaMu yrijieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; pEeaKLuu
3aMelleHus TajJoreHa

41

JeicTBue menouent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U [IMHKOM

42

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
pazaeny "YrieBoaopoasr"

43

KontpoabHnas padora Ne2 no temam
"ApomaTuyeckue yrieBo10pOoabl»,
«IIprpoaHbIE HCTOYHUKH YIIIEBOJAOPOIOB U
ux nepepadboTkay», «['amoreHonpon3BoHbIE
YTJIEBOIOPOIBI

44

[IpenenpHbIC 0JTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
(bu3nvecKkue CBONWCTBA

45

XuMHuJecKue cBolicTBa MpCaACIbHBIX
OJHOATOMHBIX CITMPTOB

46

CrniocoObl nosTyyeHus U IpUMEHEHUe
OJIHOATOMHBIX CITIUPTOB

47

IIpocTslie 3¢upbl: HOMEHKIIATYpa U
n30Mepusi, 0COOEHHOCTH (PU3NUECKUX U
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XUMHYECKUX CBOUCTB

MHoroaToMHBIC CIIUPTLL: 3TUJICHIJIMKOJIb U

48 TIIMIEPUH, X U3NYIECKUE U XUMHUECKHUE
CBOMCTBA

49 CriocoObI mosTy4eHHs U IPUMEHEHNE
MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYITBI, (PU3UUECKUE
cBoiicTBa. TOKCHUYHOCTH (heHOoIa

o1 Xumudeckue cBoicTBa (heHosa

59 CriocoObl osTyueHus: U IpUMEHEeHue
(dbenona
IIpakTHyeckas padora Ne 2 Pemrenne

53 AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Cruptsl 1 heHoBI"

54 KonTpoabHast padora Ne3 no teme
«CrupTtbl. DEHOJIB»
ANbJIeruibl U KETOHBI: SJIEKTPOHHOE

55 CTpOeHUE KapOOHUIILHOU TPYIIIIHI;
TrOMOJIOTHYECKUE Psifibl, 001mas hopmyia,
M30MepHs U HOMEHKJIaTypa

56 ANbJIErUbl U KETOHBI: (PU3NYECKHE
CBOICTBA; peaKkMu IPUCOEAUHEHUS

57 Peakuuu okuciaeHus 1 KaueCTBEHHbBIE
peaKIuu albJIeTuI0B U KETOHOB

58 Crioco0bl nosTyueHust aabAeruI0B U
KETOHOB

59 OAHOOCHOBHEBIE Tpe/ieNIbHbIE KAPOOHOBBIE
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KHCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJIEKYII

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, X (pr3myuecKue cBOiCTBa

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCI0TBl. MHOrooOpa3ue kapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHbIX U
apoMaTH4ecKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BBICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

CriocoObl mosTyueHus: U IpUMEHEHUe
KapOOHOBBIX KHUCIOT

66

CrnoxHble 3(QUPBI: TOMOJIOTUYESCKUN PSII,
obmas Gopmyina, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue 1 XUMUYECKHAE CBOWCTBA
a¢upoB

68

Perienne pacuéTHbIX 3a/a4u: O ypaBHEHUIO
XMMHMYECKOHN PEAKIINH, HA ONIPENEICHHE
MOJIEKYJISIPHOM (OPMYIIBI OPraHUYECKOTO
BEIIECTBA

69

IIpakTnuyeckas padora Ne 3. Pemienune
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OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC
HK n
apOoHOBBIE KUCIOTHI. CIOXKHBIE 3(DUPHI

70

XKupsr: crpoenne, puznvecKue u
XUMUYECKHUE CBOMCTBA (TUIPOIIU3)

71

OCoOeHHOCTH CBOWCTB JKHUPOB,
COZACPpIKAIUX OCTATKH HCIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoe

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Morolee aecreue. Ilorsarue o
CUHTETHYECKUX Motorux cpeactrax (CMC)

73

['eneTnveckas CBsI3b YrIE€BOJOPOOB U
KHCJIOPOJICOACPIKAITUX OPTaHMIECKIX
BEILIECTB

74

PacuéTel Mo ypaBHEHUSM XUMUYECKUX
peakuui

75

KonTpoabHasi padora Ne4 no reme
«KapbouunbsHbie coenunenus. KapOooHoBbIe
KkucIOThI. CinoxHbIe 3pupbl. JKupbl.»

76

OO01ast XxapakTepUCTUKa YIiIeBOJA0B U
KJ1accuuKanus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/Ibl)

77

Monocaxapuabl: Gpu3HYecKue CBOMCTBA U
HaX0XJACHUE B IIPUPOJIC

78

HpI/IMCHeHI/Ie T'JIFOKO3EI, e€ 3HaUeHUE B
KU3BHCACATCIIBHOCTH OpraHUu3Ma

79

[[I/ICElXapI/I,[[LIZ caxapo3a, MaJIbTO3a U
nakTo3a. HaxoxxaeHue B npupoac u
NPHUMCHCHUC IUCAXapUI0B
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80

ITonucaxapuasl: CTpOEHHUE MaKPOMOJIEKYI,
¢bu3nyeckre 1 XUMHUECKHE CBOICTBA,
[IPUMEHEHHE

81

[Tousitue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemrenne pacyeTHsIX 3a1a4 HA
OIIPEEIICHUE OJIA BBIXOA MTPOTYKTa
peaKkuuu OT TEOPETHYECKH BO3MOKHOIO

83

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
pasznmeny

84

KounTtpoJsbHas padora Ne S o teme
"Kucnopoaconepxamiyre opraHu4ecKue
coequueHus"

85

AMUHBIL: K1accu(uKalus, CTpOCHHE
MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa ¥ (pHU3HUECKUE CBOMCTBA

86

XHUMHUYECKHE CBONCTBA aTr(aTHUECKUX
aMUHOB

87

AnnnmH: CTPOCHUEC aHUJIMHA, 0COOEHHOCTH
XHUMHYECKUX CBOMCTB aHHJIMHA

88

CriocoObl MosTydeHus: U IpUMEHEHUe
anudaTuyecKux aMHMHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
n3oMepusi, pusnveckre CBONCTBA.
OTtnenbHBIC MTPEICTABUTENH O-
AMUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBA AMHUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHHOKHUCJIOT.
CuHres u ruapoJIn3 ICITHI0B
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91

Benku kak mpupoIHBIC TIOTUMEPHI;
CTPYKTYpPBI OCIIKOB

92

XUMHAYECKHAE CBOMCTBA OEIIKOB

93

A3oTcoIepKaIre reTepouruKINIeCKue
COCAUHCHUA. HYKJICI/IHOBI)IG KHUCJIOTHBI:
COCTaB, CTPOSHHE U OMOJIOTHYECKas POITh

94

IIpakTnueckas padora Ne 4. Pemienue
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
"A30TcoepKaliue OpraHndecKue
coequueHus"

95

IIpakTHyeckas padora Ne 5. Perenne
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Pacnio3HaBaHne OpraHMYECKUX
coequHeHun"

96

KonTpoabHasi padora Ne6 no reme
"A3zoTcoaepKaiiue OpraHm4eckue
coequueHus"

97

OCHOBHBIC TTIOHATHUS XUMHH
BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ nu
METOJbI UX CUHTE3a —IIOJIMMEPHU3alluia 1
IIOJIMKOHACHCAIUA

98

[Tnactmaccel. YTunusanus u nepepadoTka
IIacTUKa

99

OnacToMepsl: HaTypallbHbIM CHHTETUYECKHUE
Kayuyyku. Pe3una

100

BomoxkHna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI crienuaJibHOT'O
Ha3Ha4YCHUA
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IIpakTnueckas padora Ne 6. Pemienne

101 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBaHue macTMacc 1 BOJIOKOH"
O06001IeHne 1 cUCTEMaTH3aIUS
102 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1
"BbicOKOMOJIEKYSIpHBIE COeIMHEHUS"
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECMEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA

OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI U1 YHEHUKA

Xumus. 10 xnace/Pymsutuc I'E., ®enpaman @.I'., AxumonepHoe oOmectBo «M3maTenbcTBo
«IIpocsemeHuney;

METOAUYECKHNE MATEPHAIJIbBI JJJIAA YUUTEJIA

Xumus. Ypoku B 10 kimacce : yue6. mocodue mis oomeoopazosar. opranuzanmii / H. H. 'apa. —
2-e u3n., nmepepad. — M. : IIpocsemenne, 2015. — 112 ¢. —ISBN 978-5-09-030603-4.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azeta «Xumus» u cailt 1uig yuurens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas komnexius [{OP: [IpenMerHast KoJumeKmust « XUMUS)
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o6mieo0pa3zoBaTenbsHOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anmuk6epoBoii

http://www alhimik.ru Bcepoccuiickast ouMnuaa MKoIbHHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranudeckas XuMusi: SJICKTPOHHBIA YUCOHUK ISl CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: ICKTPOHHBIN yUCOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUTSIK: XUMHS

http://www.chemistry.ru JlucTaHIiuOHHAs OJIMMITHA 1A 10 XUMHUH: TEJIEKOMMYHHKAIIMOHHBIN
00pa3oBaTeIIbHBIN TPOCKT
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