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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpEIHETO oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
beneparbHON 00pa3oBaTEIHLHOM MTPOrpaMMBbI CpeHeTo 0011ero 0opazoBanus (DOl
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHM
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuyenue mpeamera, peanmzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  WHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIMH:

— UHPOPMALIMOHHO-METO/IMYECKAst,  peaju3alus  KOTOpoil  obOecreunBaeT
MOJIy4eHHE TIPEICTABIICHHUS O IIEJISIX, COACPIKAHUU, O0IIIeH CTpaTeruu 00ydeHus,
BOCIIUTAHUS U PA3BUTUS O0O0YYAIOIIUXCS CPEICTBAMH MPEIMETa, H3y4aeMoro B
paMKax KOHKPETHOTO TTpoQuIs;

— OpraHU3alMOHHO-TUIAHUPYIOIAs, KOTOpas MpeayCcMaTpPUBAET OMpEICIICHHE:
MPUHIUAIIOB CTPYKTYPUPOBAHUS W TOCJIEIOBATEILHOCTH M3Yy4YCHUSI y4eOHOTO
MaTrepuasia, KOJUYECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTEPUCTHUK; MOJIXOI0B
K (opMupOBaHHIO COIEPKATEIIBHOW OCHOBBI  KOHTPOJS M OIICHKH
o0pa3oBaTeIbHBIX JOCTHKEHUN 00yJaroNuXCsl B paMKaX UTOTOBOM aTTeCTAINH
B (popMe €IMHOTO TOCYAapPCTBEHHOIO 9K3aMeHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

— YCTaHaABIWBACT MWHBAPUAHTHOE MPEIMETHOE COJEpKaHHe, 00s3aTelNbHOE JIs
U3YYeHUSI B paMKax OTACIBHBIX MpoduieH, mpeaycMaTpuBaeT pacmpeaeiieHue



U CTPYKTypUpPOBAaHUE €ro MO KJaccaM, OCHOBHBIM COJEpKaTeIbHbIM
JUHUSM/pasziesiaM Kypca;

— NaéT MpUMEpPHOE paclpejiesiecHne y4eOHOro BPEMEHM, PEKOMEHAYEMOIo MJis
U3YYEHUS OTNIETBHBIX TEM;

— MpeajaraeT NPUMEPHYIO MOCIEeI0BATEIBHOCTh U3YUCHHS YYeOHOTO MaTepuaa
C YYETOM JIOTMKH MOCTPOEHUs Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX
CBSI3€H;

— JTaéT METOJUYECKYI0 MHTEpIpETaIlMIo eJiel U 3a7a4 U3y4eHHs MpeaMeTa Ha
yrayOnEéHHOM YypOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero  oOmiero  oOpa3oBaHUs,  COJACPKATEIBHOM  XapaKTepUCTUKHU
IUIAaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOM MPOTrpaMMBI
cpeadHero  oOmiero  oOpa3oBaHusi ~ (JIMUHOCTHBIX,  METaNpeIMETHBIX,
MPEIMETHBIX), @ TaKKEe ¢ y4ETOM OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIHHBIX
NEeHCTBUM 00yJaromerocs o OCBOEHUIO COJAEPKaHUs IIpeaMeTa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B IPOrpaMMe MO XHUMHUU IPELyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a npeiesiaMi yCTaHOBJICHHOM MPOTpaMMOi IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOM) COCTaBISIIONICH cojepKaHUsl Y4eOHOro mpeamera «XuMUs»
0CTa&TCsi BO3MOKHOCTh BBIOOpA €ro BApUAaTUBHON COCTABJISIONICH, KOTOpas T0JKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0yUEHHUS.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmMu PIOC COO o
Ha3HAUYEHUU TPEIMETOB 0a30BOro M yIJIyOJIEHHOIO YpOBHEW B cHUCTEME
mudpepeHIupoBaHHOTO OO0yUYEHHsI Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM OJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax MH3y4YEHHUs CIHEUUATbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3aLUAX CPEeIHEro NpohecCHOHANBbHOTO0 00pa30BaHusl.
B sroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paciiupeHre U yriayOJeHHe TEeOpeTUYECKOW U MPaKTUYEeCKOW MOATOTOBKU
oOy4Jaronmxcs, BbIOPABIIMX ONPEAEAEHHBIA MPOPUIb 00yYeHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUs] XUMHUYECKOro o0pa3oBaHUs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO k mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pazoBaTeILHON MPOrpaMMbl CPEIHETO 00IIeT0 00pa30BaHUs U3YUCHUE TIPeaAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]lady BOCIUTAHUS U COLMATBHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECMHTEIJICKTYaIbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMu y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JEATEeIIbHOCTH, UMEIOIIUX MEKIUCUUILIMHAPHBINA, HAIIIPEIMETHBINA XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MOIX0/I0B K OTOOPY U CTPYKTYpPHOU
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 32 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpPTraHWYECKass XHWMHSI» COCTABISICT COBOKYMHOCTh MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMM MOJy4aeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHUECKOTO MaTepuara.
Tak, Ha yriayOia€HHOM YypOBHE HM3ydeHMs Tpeamera olecreueHa BO3MOXKHOCTH
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHMI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YTIyOIeHUS MPEICTaBICHUA O CTPOSHUHU
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOWM KUHETHUKU U TEPMOIAMHAMUKHU.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpOeHHWH aTtoMa. XHUMHUYECKas CBs3b OOBSACHSAETCS C TOYKHA 3pEHUS
HYHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUNOB peakiuil JOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3E PACIIaBOB M PACTBOPOB BeIeCTB. B Kypce opraHnueckoi XuMuu npu
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEP)KAHUE KYPCOB XUMHH YITyOIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB ONPeAeIEHHOr0 poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpeAMEThl. Tak, Hampumep, B COJEpKaHHUH
peaMeTa i KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaueHne OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepuaa 1o oomen xumuu. [Ipu n3yuennn npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJAellaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3KKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, dJICKTPOJIN3a, MPEACTABICHHUS O CTPOCHHUH BEIIECTB U IPYTOe.

B To xe Bpemss B coOIepKaHWU TIpenMera JJis KJIacCOB XHMHKO-
Ounonornyeckoro npo@uiisi OONbIIMKA yAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumus. B 3Tom cirydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIsl 00Jiee 00CTOATEIHLHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€JIKU, YTIEBObI, HYKIIEMHOBBIE KUCIOTHI U apyrue. [Ipu sTom 3HaHus o
COCTaBE€ M CBOMCTBAX MPEACTABUTENIC OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOHM Il M3YYECHHS CYITHOCTH IMPOIECCOB (POTOCHMHTE3a, JBIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAayYHBIX METOJIOB TIO3HAHUS U OIBITA MPAKTHYECKOTO IPUMEHEHHS HAyJHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOIAIIMMHA B COCTaB
npeaMeTHbIX obOnacteilt «EcTecTBeHHO-HayuyHbIE NpeaMeTh», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu u3ydyeHnuu yueoHoro npeamera « XumMush Ha yriayOoJIEHHOM YPOBHE TaKxKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3a/layeil MEepPBOCTENEHHON 3HAYMMOCTU SBJsieTCs (OPMHUPOBAHHME OCHOB HAyKHU
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOMN JAESITEIIBHOCTH
YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBO KyJIbTYpHhl. Penienue 3Toi 3a1aun Ha
yIIyOJIEHHOM YPOBHE H3Yy4YEHHUs NpeAMETa MpeIrojaracT pealu3auio TaKhX
LejaeH, Kak:

— QopMupoBaHuE TMPEACTABICHHUI: O MaTEepUAIbHOM E€IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBJICHUW MPUPOJABI, O MECTE€ XUMHUH B
CUCTEME €CTECTBEHHBIX HAYK M €€ BeAyIIeH pOJau B 00€CTIeUeHUH YCTOMUHUBOTO
pa3BUTHUSI YEJIOBEYECTBA: B PEIICHUH ITPOOJIEM IKOJIOTUUECKOM, JHEPTeTUUECKOM
W TUIIEeBOM 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JaHUU HOBBIX
MaTepUajioB, HOBBIX HMCTOYHUKOB JHEPTrUM, B OOECHEUYECHUHU PaAlMOHAIBLHOTO
MPUPOOTIOIH30BaHUs, B (POPMHUPOBAHUNA MHUPOBO33PEHUS M OOIIEH KyIbTYPHI
YeJIoBeKa, a TaKKe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeEIE;

— OCBOCHHME CUCTEMbI 3HAHUM, JIEKAIIUX B OCHOBE XUMUUYECKON COCTABIISIOLICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: (PYyHIaMEHTAIbHBIX MOHATHI, 3aKOHOB U
TEOPUIN XMMHUH, COBPEMEHHBIX MTPEJCTABIICHHUI O CTPOCHUU BEIIECTBA HA Pa3HBIX
YPOBHSIX — AaTOMHOM, HOHHO-MOJIEKYJSIDHOM, HAJMOJIEKYJSIPHOM, O
TEPMOJUHAMUYECKAUX M KHUHETUYECKUX 3aKOHOMEPHOCTSX  MPOTEKAHUS
XUMHUUYECKUX PEAKIIUMA, 0 XMMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX
cucreMax, 00 o0ITMX HAyYHBIX TPUHIIMIIAX XUMAUYECKOTO ITPOU3BO/ICTBA;

— (opMupoBaHue y 00y4aromuxcsi 0CO3HAHHOTO TIOHUMAaHHSI BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUH ISl OOBSICHEHUSI KITFOUEBBIX HICH U TIPOOIeM
COBPEMEHHOW XUMHUHU, JUIsI OOBSCHEHHWS W TPOTHO3UPOBAHUS SIBJICHUM,
UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOJY; TPAMOTHOTO PEIICHUs MpooJieMm,



CBS3aHHBIX C XUMHEW, MPOTHO3UPOBAHUS, AHAIU3a W OLCHKU C TO3UIMUM
HKOJIOTHYECKON 0€30MacCHOCTU TOCIEACTBUNA OBITOBOM M IMPOU3BOACTBEHHOM
JESATEIbHOCTH  YEJIOBEKa, CBSA3aHHOM C XUMHUYECKUM IPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;

— yriIyOJIeHHE TTPEICTABIICHUI O HAYYHBIX METOAaX TO3HAHUS, HEOOXOIUMBIX IS
NPUOOPETEHUSI YMEHUW OpPHUEHTHUPOBATHCS B MHPE BEIICCTB U OOBICHCHUS
XUMUYECKUX SIBIICHUM, HMMEIOIUX MECTO B TPHUPOAE, B MPAKTUYECKOU
NeSATEIbHOCTH U MTOBCEHEBHOM KU3HHU.

B murane peanuzanmy mepBOOYEPETHBIX BOCIUTATEIBHBIX W PA3BUBAIOIINX
GYHKIHNA TIEIOCTHOM CHCTEMBI CPETHEro OOIIEro 0oOpa3oBaHUS TMPH W3YUCHUHU
peaMeTa « XuMUs» Ha YTIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPHOOPETAIOT
TaKHe 1eJId U 3aJ1a4M, KaK:

— BOCTIUTaHKE YOEKIEHHOCTH B MO3HABAEMOCTH SBJICHUM TIPUPOJIbI, YBAKEHUS K
MpoILIecCy TBOPUYECTBA B 00JACTH TEOPETHUECKUX U MPUKIIAIHBIX UCCIIEOBAaHUIN
B XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO M T[O3HAHWIO, CIOCOOHOCTEM K
CaMOKOHTPOJIIO MU CAaMOBOCITUTAHUIO HAa OCHOBE YCBOEHUS OOIIEUEIOBEUECKUX
IICHHOCTEH;

— pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPUYECKHX
criocoOHOocTe  oOydaromuxcsi, (QopMHpOBaHHME Y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOPa30BaHUIO U HETIPEPHIBHOMY 00pPa30BaHUIO KaK yCIOBUIO
ycnemHon — mpodeCCUOHAIBHOW M OOIIECTBEHHOM  JIeSTEIBHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MOTPEOHOCTH B 3J0POBOM
oOpa3se XKU3HH;

— (opMupoBaHWE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHPOAOIOIH30BAHUSA,
Pa3BUTHE DKOJOTHYECKOW KYJIBTYphI, NMPUOOpPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM PKOJOTHUCCKOU AEATCIBHOCTH.

OOmiee 4YKHCIO 4YacoB, TMPEAYCMOTPEHHBIX I U3YYCHUS XHUMHUM Ha
yrayOJIeHHOM YPOBHE cpefHero oOiero odpazoBanus, coctaBiser: B 10 kiacce —
102 gaca (3 yaca B HEZIEJIIO).



COJEPKXAHUE OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOTO00pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHMHYECKas CBS3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIIMN AaTOMHBIX OpOUTANICH yraepoa.
MexaHu3Mbl 00pa30BaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opranuyeckux BemecTB. [loHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBIE  (POPMYIIBIL.
CtpyktypHble GOpMybl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl H30MEpUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o KiIaccupUKAIMKU OpraHUYecKux BemlecTB. [loHsTHe O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCcU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUY B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHalaMy Ha UX OCHOBE,
OMBITHI MO0 MPEBPALIEHUI0 OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM (IJIaBJICHUE,
OoOyTJIMBaHWE W TOPEHHUE), KOHCTPYUPOBAHHME MOJEIEH MOJIEKYJ OpraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanbl. ["'omosiorudeckuil psii aakaHoB, oOmas GopMyna, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-



ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.

XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3allui,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasinenue o
MEXaHHU3ME PEaKIUi PaAUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mias ¢popmMyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOOyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOI€KCaH) [UKI0ATKaHOB. CIIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LAKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(umuc-tpaHc-) uzomepus. Ousnyeckre CBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu 1 okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukaius ajikagueHoOB (CONPSKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOICTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYEHUS U IPUMEHEHNE aJTKaIUEHOB.

Ankunbl. ['omonorudeckuil psijy alkKuHOB, oO1as (GopMyia, HOMEHKIaTypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMMU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast hopMya, HOMEHKIATypa U U30MEPHUsl. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHW NPUCOCIUHEHUS, OKUCIEHUE TOMOJIOTOB
oensona. IlpencraBieHne 00 OpPUEHTUPYIOIMIEM JEUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PAaTUKaAIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrnocoObl NOJTydYeHUs U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.



[Tpuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[IpoaykTel nepepaOOTKu HEPTHU, UX TPUMEHEHHUE B MIPOMBIIIICHHOCTH U B OBITY.

['eHeTHUeCcKas CBSA3b MEXKIY PA3TUYHBIMU KJIACCAMU YIJIEBOJOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, LUAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJOreHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HATIKAHOB C MArHUEM W LIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJECHCTBUE AallETWIICHA C
aMMUa4YHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
YIJIEPO/Ia ¥ BOJOPOIA B OPTAHUYECKHUX BEILIECTBAX, MOJIYUYCHHUE 3TUIICHA U U3YUCHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ obpasimamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaep:xammue opranndecKkue coeJUHEHH .

[Ipenenvubie ogHOaTOMHBIE CnHUpPThl. CTpoeHUE MOJIEKYNl (Ha MpUMEpe
METaHOJIa W J3TaHona). l'oMonormueckuid pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u  kiaccudukamus. Dusnyeckue CBOWCTBA  NpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ASTUJICHIVIMKOIb W TiulepuH. Duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIIUK 3aMEILCHUs], B3AUMOICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis HAa MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeo(puILHOTo 3amelieHus. JleiicTBue Ha
opraHu3M yesioBeka. CriocoObl MOJy4eHUs U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.
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@®enon. CTpoeHHME MOJNEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
OenzosibHOTO sipa. Pusnueckue cBoilicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBOCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. ToxcuyHOCTH (DeHona.
Crioco6b1 mosrydenust v mpuMeHenne perona. Genondopmanbaeruaaas cMoa.

KapOoHunbHbIE COETMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosIoruueckue psifibl albJIeruioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3nueckue CBOMCTBA allbJIETUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha anbaerujbl. CrocoObl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETHU/IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HoMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuUKANNKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOJHOTO paJuKaia.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIOT, THUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JuHONIeH08as KUCIoThl. CrlocoOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, U30MEPHUS H
HOMEHKJIaTypa. PU3NUECKUE W XUMHUYECKUE CBOWMCTBA: THAPOJU3 B KHUCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpU3NUECKUe U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCIIOT. JKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOIOIIECE ICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupru6o3a. dusnyeckre CBOMCTBA W HaXOXACHHE B mpupojsie. POTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccraHaBnuMBarome 1 HEBOCCTAHABIUBAIOIIKME aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
JIMKOTEH W 1esuttosio3a. CTpoeHHe MAaKpOMOJIEKYJl Kpaxmania, T[JIMKOT€Ha W
neJToo3bl.  PU3MYECKHE CBOWMCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KaYeCTBEHHash Peakius ¢ HOAOM. XUMHUYECKHUE
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CBOMCTBA IIEJUIIONIO3BI: THUIPOJINU3, TONyuyeHue 3GUpOB 1eiuToo3bl. [loHsTtue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCJICHUE ATUJIOBOTO CIHMPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTHJbl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa roko3sl ¢ ruapokcuaoMm meau(ll), B3aumonaeiicTBue kpaxmania ¢ HOAO0M,
pellleHHe DJKCIEePUMEHTAIbHBIX 3a7ad Mo TemMaM «Couptel U (eHONBD,
«Kap6oHoBbIe KUCITOTHI. CI0KHBIC Y(PUPHD».

A30TCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue MoJiekys, oOmmas ¢Gopmysia, U30MepHus, HOMEHKIATypa U (pu3nueckue
cBOMcTBa. XMMHUYECKOE CBOMCTBA anu(paTUUCCKUX aMHUHOB: OCHOBHBIC CBOMCTRA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTH4decKoro psajaa. CTpoeHUe aHUIMHA.
B3aumHoe BiMsSHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHmwiInH. CrocoObl
MOJy4YeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [lofydeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCAuY, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OEIKOB: THJIPOJIHM3, JCHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YCHHUs BEIIECTB U X IPEBpaAICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pEIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCIMHEHUN.

BricokoMoJieKyJIsIpHbIe COeIUHEHMUS].
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OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHHM —
MOJIMMEPU3ALIUS U MOJTUKOHIEHCAU.

[TomumepHble Mmatepuanel. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yyKH
(OyTamueHOBBIN, XJIOPOIPEHOBBIN, H30TPEHOBBIN) M CUIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonmmepsl CHEUAIBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIACTMAcCC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JI0JIIM JIEMEHTOB, BXOJSAIIUX B €T0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/MIM UCXOJHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIeCTBa Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJIYYEHUs, ONpPEACIICHUE 0JH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETHYECKH BO3MOXKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peannsanust MeXIpeIMETHBIX CBA3EH MPHU M3YYEHUH OPTaHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTecTBEHHO-HAyUHbIE MOHSTUS: SIBJICHUE, HAYYHBIH (aKkT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3MYECKHUE BEJIUYUHBI, €IUHULIBI WU3MEpPEHHUs, CKOPOCThb, DHEprus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.
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IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI' PAMMBI

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsi BBIJIECTICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTIPEICTICHUI0; HAJIMYME MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMu [IOBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTH OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4JaronMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATEIHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUSA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOyyarommxcsi B MpOIEcce pealn3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIILHOCTH MPHU CO3/ITAHUN YIEOHBIX
MPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHIOJHEHUU XUMUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydHOMY HacCJeIuI0
OTE€YECTBCHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XHWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;
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MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(MOpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAHUSI [EHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJOBOM AEATEIBbHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN U HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHOM CPEIbI;

16



OCO3HaHUS HEOOXOJMMOCTH MCHOJb30BAaHUS JOCTHKEHUM XUMMH IS
pelIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHWCTBHUM, NPHUHOCAIIMX Bpel OKPYKaIOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHON KyJIbTYpbl, B pELICHUU TJ0O0ANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIICUCHUU YCIOBUMN
YCHEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHajdu3a U OOBSCHEHUS SBJICHUI OKPYKAIOIIEr0o MUpA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HayYHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHUS MJis
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN €SI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHUS  OOyUYaOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMAILHON KOMIIETEHITUN O0YJarOIIIIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNATh LENU JACATEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYMHHO-CJIECACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJICHHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBHIBATH MOJIEILHBIE TIPEICTABICHUS — XUMUYECKUN
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3HaK (CMMBOJI) DJIEMEHTA, XUMHU4YECKast popMyJia, ypaBHEHHE XUMUUECKON peakluu
— IpU PEIICHUU y4eOHBIX MO3HABATEJBHBIX M MPAKTHUUYECKUX 3a7ad, NPUMEHATH
HA3BAHHBIE MOJIEJIbHBIE MPEACTABICHUS JJIs BBIBICHUS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HWHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
polecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
NIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasi JUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U TPUMEHSATH PA3IHMYHBIE METOJbI MPU MOUCKE H
orOope wuHpoOpMalMK, HEOOXOAUMOW i BBINOJHEHUS YYEOHBIX 3aaau
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHpopmauu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPHU pabOTe C XUMUUYECKON
uHboOpMalMel: MPUMEHITh MEXIpEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.
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KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMel pe3yJbTaTOB IMO3HABATEIBHOU AESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThl MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3aluud yueOHOro NpoeKTa, 1 GopMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENBHOCTD, ONpeAeias €€ LelM W 3aJadd, KOHTPOJIMPOBATh U IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEéHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus BKIIOYAIOT ClieU(pUIECKUe AJIs
y4eOHOro npeaMera « XMMHUs Hay4dyHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETALMN U NMPEeoOpa30BaHUIO 3HAHWM, BUJIbI JEATEIBHOCTH IO
MOJyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHIO 3HAHUN B pPa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAK)KE B PEAJbHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C XUMHUEH. B
POTpaMME II0 XUMHUHM TPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KJIACC
[TpenMeTHbIe pe3yiabTaThl OCBOCHHSA Kypca «OpraHudeckas XHMHS»
OTPAXKAIOT:
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C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OpPraHUYECKON
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECHEYEHHUU YCTOHYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMYECKOM, SJHEPIeTUYECKON U
MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HCTOYHHUKOB SHEPrud, B oOecrieueHnn pPalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUHM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJIHOM CpENE;

BJIQJICHHE  CHCTEMOM  XUMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIA CKENEeT, (PYyHKIIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCIIOPOJ- M a30TCOJAEPKAIIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMUYECKUX
BenlecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPH XHUMHUYECKHUX PpPEaKIHsix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XUMHUH, MHPOBO33PCHUECKHE 3HAHMSI, JIe)KAIIMe B OCHOBE
MOHUMAaHUS TPUINHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHUH; IPEICTABICHUS O
MEXaHM3MaX XUMHUYECKHX pEaKIHi, TEepMOAMHAMHUYECKMX UM KHHETHYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB U I'PYIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA M Me30MepHBIN 3dexTri, opuentantsl | u |l pona);
(aKTOJOrMYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUUECKOU
JeSITEIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKK TIOHATHUH,
yCTaHABIIMBATh MX B3aMMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIONINE TOHATHS TPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCTIONIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPTraHUYECKUX
BEIECTB;
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COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKUUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEIICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAaHABIMBAThH MPUHAJICKHOCTh HU3YyUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaABY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MpeICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITUIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWJIEHIJIMKONIb, (PEHOd, (QopMalblIerujl, aneTalbJeruj, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAsI KUCIIOTHI,
[JIMIMH, aJJaHuH, MalbTo3a, (PPyKTO3a, aHWJIUH, TUBUHUI, U30IMPEH, XJIOPOIPEH,
CTHPOJI U IpyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAsT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHUE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: aTKaHOB, IIUKIOAIIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJTIKUHOB,
apoOMaTHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbIETUOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUH U AMHHOB,
aMUHOKHUCIIOT,  O€NIKOB, yIJIeBOJOB  (MOHO-, JHM- M  TOJIUCAXapHJIOB),
WUTIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHMYECKMX PEAKUUA C MCHOJb30BAHUEM CTPYKTYPHBIX
opmyu;

C()OPMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BIIMSHUS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKT€PHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (HEPTh, IPUPOIHBIN T'a3, yrojb), CIOCOOBI €ro NEPepadoTKU U MPAKTUYECKOE
pUMEHEHUE TPOIYKTOB MEpepadOTKH;
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c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUH, MOJICIMPOBAHUH, IKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSTh 3TH 3HAHHUS;

c(hOpMHPOBAHHOCTh YMEHHSI IPUMEHSITh OCHOBHBIE OTIEPAIlN MBICIIUTEIHLHOM
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CPaBHEHUE, O0O0OIIEHHE, CUCTEeMaTU3aluIo,
BBISIBJICHUE TIPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JIJIsI M3YUYEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIINA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKONW XHUMHH ISl OOBSCHEHHS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOJAUTH PACUETHI IO XUMUUYECKUM (popMyJiaM
U YPaBHEHUSIM XUMUYECKUX PEAKIMi C UCMOJIb30BaHUEM (DU3UUYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKJICHUIO XUMHUYECKOH (OpMyIbl
BEI[ECTBA 10 U3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX 3JIEMEHTOB, MPOIYKTaM
CrOpaHusl, IIOTHOCTY Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TIO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3AHHOM ¢ repepaboTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsi IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYaITUsIX, CBI3aHHBIX C XUMHUCH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYEHHUE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pa3MYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
O6e3omacHoro oOpaleHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIupoBaTh IIEb HUCCJEAOBAHMS, TPEICTABIATH B paslIuyHON Gdopme
PE3yNbTAThl HKCIIEPUMEHTA, aHATTM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUiIa SKOJOTHYECKH 11€JIeCO00Pa3HOr0 MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
MIPUPOJHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIca nokaszaresns [1/1K;

aHaJM3UPOBATh 11EJ€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;
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C()OPMUPOBAHHOCTb YMEHHUM: OCYLIECTBIIATH LIE€JICHANPABICHHBIA IOUCK
XMUMHUYECKON MH(POpPMAIUK B PA3JINYHBIX UICTOYHHUKAX (Hay4Has U yueOHO-Hay4yHas
JUTEpaTypa, CpelIcTBa MaccoBOM nHpopMaluu, HTEpHET U Apyrue), KpUTUUECKU
aHaAJIM3UPOBATh XUMUUECKYI0 HH(OpMaILIKIO, IepepadbaThIBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jieioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
Konrpoabuble IIpakTHyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
[IpenMeT opraHnuyeckoit
.T .
1.1 RHMIH. | COPHA CTPOCHIA . 8 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpraHn4€CKux COCIUMHCHHUU
A. M. bytneposa
Hroro no paszneny 8
Pa3nea 2. Yraesogopoasnl
IT .
2.1 PECIBHRE YTICBOAOPOART 5 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHBbI, TUKI0ATKAHBI
HenpenensHusbie
2.2 YTJI€BOIOPOIbI: ATKEHBI, 14 0 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
QJIKa/IUCHBI, aJTKUHBI
A
2.3 POMATIHCCIHe 8 0 0 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTJIEBOJIOPOIBI (ApPECHBI)
[IpupoaHbIe HCTOYHUKHU
2.4 yII€BOJOPOIOB U UX 4 0 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadoTka
r .
2.5 IOTCHTPOHSROAHKE 4 1 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
yIJI€BOJIOPOIOB
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Uroro no pazneny

35

Pasznea 3. Kuciiopoacoaepxamme opranuyecKkue coe{uHeHus

https://resh.edu.ru/subject/lesson/4769/start/150550/

3.1 Crmptet. denon 11 0 https://resh.edu.ru/subject/lesson/5727/start/150577/
KapOoHunpHBIE COCTUHEHUS:
3. abAETUILI U KETOHEL. 21 0 https://resh.edu.ru/subject/lesson/4776/start/150604/
' KapOoHoBbI€ KUCTOTHI. https://resh.edu.ru/subject/lesson/5952/start/150631/
Crnoxuble 3¢upbl. Kupsbr
3.3 VriaeBoasl 9 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepskaniue oprannyeckue coeJuHeHust
A LA .
4.1 MUHEL AMIHOKHCIOTHL 12 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
benxn
Hroro no pazaeny 12
Paspgen 5. BeicokoMoJIeKy IsIpHbIE COeIMHECHUS
51 BicokomorexyispHIe 6 0 https://resh.edu.ru/subject/lesson/6095/start/150823/
COCONHCHUA
Uroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB 102 3

10 ITPOI'PAMME
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