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HOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamMma mo XMMUM Ha YPOBHE CpeaHEro ooiiero odpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOI 00pa30BaTEIbHON MPOrpaMmsbl cpeaHero oomiero oopazopanusa(DOIT
COO), mpencrabieHHbix B DefepanbHOM TOCYJApCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c¢ yuérom Kouuenuuu mnpenonaBaHus y4eOHOro mpeaMera
«Xumusi» B 00pazoBaTeNnbHBIX opraHusamusx Poccuiickoit  dDenepanuu,
peanu3yoIuX OCHOBHbIE 00pa30BaTeIbHbIE MPOrPAMMbI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha nepuoa a0 2025
rona» (Pacnopsixenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs HAa YpOBHE YIIyOJNEHHOTO W3Y4YEHHUS 3aHMMAET BAXXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOro oOpa3oBaHust ywamuxcss 10-11  kaccos.
N3yyenue mpeamera, peanuzyemMoe B YCIOBUAX JudPepeHInpoBaHHOTO,
npoubHOrO OOy4YeHHs, MpU3BaHO OOecmeunTh O0O0Ie00pa30BaTENbHYI0 |
OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTalud UX K ObICTPO MEHSIONIUMCS YCIOBHUSIM KM3HH B COIIUYME, a TaKXKe IS
IpOAOJIKEHUsT OOy4YeHHs] B OpraHM3alusix NpodecCHoHANIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpaMme mno XuMHM Ha3Hau€HUE MpeaMeTa «XHUMHS» MOJydaeTr
NOAPOOHYI0  WHTEPIIpPETallMI0 B  COOTBETCTBUM C  OCHOBOIIOJIATaOIIUMU
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€J€H, CoMep KaHMUs,
pe3ynbTaToOB OOyYEeHHMsI M TpeOOBAaHWN K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSL CJICAYIOIIME BBIMOJIHSAEMbIC MPOrPAMMOM IO
XUMUU QYHKLIHU:

e HH(OpPMAIMOHHO-METOJAMYECKAsl, peaau3alnus KOTOpOoH oOecreyruBaeT
MOJIy4YEHHUE NPEACTABICHUA O UENAX, COAEp)KaHWU, OOIIEHl cTpaTeruu
0o0y4eHUsl, BOCTUTAHUS U PA3BUTUS 00YUaIOIINXCsI CPEACTBAMU TIpEAMETa,
U3Y4aeMoro B paMKax KOHKPETHOrO MpoQuiIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpe/IeNICHUE: NPUHIUIIOB CTPYKTYPUPOBAHHS U TOCJIEAOBATEIbHOCTH
M3y4eHUsI y4eOHOro Marepuayia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTePUCTUK; MOJAXO0J0B K (HOPMHUPOBAHUIO COACPKATEIHHOU OCHOBBI
KOHTPOJISI W OIEHKH O0pa3oBaTEIbHBIX JOCTIKEHUM OOy4YaroImUXCs B
paMKax UWTOTOBOWM aTTecTalMd B (OpMe €AUHOTO TOCYIapCTBEHHOIO
AK3aMEHA M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYEHUS XUMUU:

e YCTaHABJIMBACT WHBAPHUAHTHOE MPEAMETHOE COJEp’KaHMUEe, 005S3aTeThHOE
JUISE U3y4eHUsI B paMKax OTJEIbHbIX Mpoduiiel, NpeaycMaTpuBaeT



pacnpene’eHue W CTPYKTYpHUpPOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
COJIep>KATENbHBIM JIMHUSIM/Pa3enaM Kypca;

e JAET MPUMEPHOE pacipeiesieHne y4eOHOro BpeMEHH, PEKOMEH1YEMOT O JIJIs
W3YUYEHUSI OTJIEIbHBIX TEM;

e TpeljaraeT MNPUMEPHYIO IOCIEI0BaTeNbHOCTh H3YYEHHUS y4eOHOro
Marepuaja ¢ Y4ETOM JIOTHKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e N1a€T METOJMYECKYI0 MHTEPIPETALNIO LIEJeH U 3a/1a4 U3y4YeHHs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpenHero oOmiero 00pa3oBaHMs, COJEPKATENbHONM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMBbl CpPEIHETO o011ero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TAKXKE€ C Yy4ETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  OOydaroumierocs IO OCBOEHHIO
COJIep KaHMsI PeMETa.

[To BceM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe IO XUMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh ¢ OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOI'O OOIEro
oOpa3oBaHusl. 3a npejesiaMi YCTaHOBIEHHOW IPOrpaMMOid IO XUMHUHU 00513aTeTbHON
(MHBapMaHTHOM) COCTABISIONICH COJEpKaHUS Y4EOHOro TpenMera <« XHUMH»
0CTaéTcst BOBMOKHOCTh BRIOOPA €0 BApUATUBHOMN COCTABJISIONIEH, KOTOpAs TOJDKHA
OTPEAENITHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOIO MPOpuUIIsi 00ydeHHUs.

B coorBercTBUM ¢ KoHUenTyadbHbIMH TonoxeHusmMu PIrOC COO o
Ha3HAYE€HWU TIPEIMETOB 0a30BOr0 M yriayOJ€HHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHHS HAa YpPOBHE CPEIHEro o0Imero oOpa3oBaHUS
XUMHUSI Ha YpPOBHE YINIYOJIEHHOIO M3Y4YEHHUs HamlpaBieH Ha pean3alulio
IPEEeMCTBEHHOCTH C MOCJIEIYIOLIUM 3TANOM MMOTYyYEHUs XUMHUUECKOro 00pa30BaHMs
B paMKaxX MW3YyYEHHsS CIHELUUAJbHBIX ECTECTBEHHO-HAYYHBIX M XHMHYECKHX
JUCLUIUIAH B By3aX U OpraHu3alugaxX CpeaHero npodeccruoHaaibHOro o0pa3oBaHusl.
B aroli cBsa3u n3ydenue npeaMera «XuMus» OpUEHTUPOBAHO IPEUMYIIIECTBEHHO HA
paclIMpeHre | YIUIYyOJICHHE TEOPETUYECKONM U MPaKTUYECKOW IMOATOTOBKU
00y4JaromIMXcs, BHIOPABIIMX OMPENSIEHHBIA MPOoPMIb 00ydeHusi, B TOM YHUCTE C
NEPCIEKTUBOM  IMOCHEAYIOIIEr0 TOJYyYEeHHs] XUMHUYECKOro o0Opa3oBaHUS B
opraHuzanusx MnpodeccuoHalibHOro oOpa3zoBaHusa. Hapsny c 3Tum, B cBeTe
tpeboBanuit ®I'OC COO k 1IaHUPYyEMBIM pe3ysibTaTaM OCBOCHUs (herepaibHON
o0pa3oBaTeIbLHOM MPOrpaMMBI CPETHETO OOIIEro 00pa3oBaHUsI U3YUCHHUE MTPEAMETa
«XuUMUs» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]a4 BOCIHUTAHUS U COLIMAIBHOTO
pa3BuUTUS OOydaronuxcsi, Ha (OPMUPOBAHHWE Y HHUX OOIICMHTEUICKTYaIbHbIX
YMEHUH, YMEHUI palMoHAIU3alMi y4yeOHOro Tpyaa U OOOOIMIEHHBIX CIOCOOOB
NEeSATENbHOCTU, UMEIOIIUX MEXIUCIUILUTMHAPHBINA, HAIIPEAMETHBINA XapakTep.



CocTaBnsolluMy npeaMeTa «XHUMUS» Ha YPOBHE YIIIYyOIEHHOrO H3y4YEHUS
ABISIIOTCSL  YIIIyOn€HHble Kypcbl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHU3allMUd COJEpPkKaHUA 3THUX KYpCOB B MPOrpaMMme IO XUMHUH 32 OCHOBY
npuaATH onoxkeHns ®I'OC COO o paznuuausx 6a30BOT0 U yriay0aEHHOTO ypOBHEH
U3Y4YEeHHS TpeIMETa.

OcHoBy cozepxkanus KypcoB «Opranumdeckas xumus» u «OOmas #u
HEOpraHW4YecKass XUMHUS» COCTABISE€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHH, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHCTEMa
3HAHMM TMOJy4YaeT ONpeNeIEHHOe TEOPETUUECKOe JIOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIINN 00BEM (haKTOIOrHYECKOTr0 MaTeprara.
Tak, Ha yriayOn€HHOM ypOBHE H3yU€HHUS TNpeAMeTa obOecreyeHa BO3MOXKHOCTD
3HAYUTEIBHOr O YBEIUYECHUS 00bEMA 3HAHUHN O XMMUUECKUX 3JIEMEHTAX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PACUIMPEHUS U YTIyOJeHUs IPEACTABICHUIM O CTPOEHUH
BEIIECTBA, XUMHYECKOM CBS3M U 3aKOHOMEPHOCTSIX TMPOTEKaHUS pPEeaKIui,
paccMaTpUBaeMbIX C TOYKHU 3PEHHUS XMMUYECKOW KHMHETUKH U TEPMOJUHAMHKHU.
N3yyenue nepuoguyeckoro 3akoHa u llepuoanueckoid cHCTEMBbl XUMHYECKHX
AJIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKHUX MPEICTABICHUSIX
O CTpPOGHMH aToMa. XHUMHUYECKass CBs3b OOBACHSIETCS C TOYKU 3pEHHS
HSHEPTreTUYECKUX U3MECHEHHM Mpu €€ 00pa30BaHUH U PA3PYIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHW3MOB €€ oOpa3oBaHus. V3yueHHe THUIIOB peakuuid JOMOJIHSAETCA
dbopMUpOBaHUEM MPEACTABICHUN 00 AJIEKTPOXMMHUYECKHX IIpoleccax M
AJIEKTPOJIN3€ PACIUIABOB U PaCTBOPOB BEIIECTB. B Kypce opraHn4ecKkoil XUMHUH NpU
PacCMOTPEHUH PEAKIMOHHON CIIOCOOHOCTH COEIWHEHUH yrAensercs o0coboe
BHHMaHHE BONPOcaM 00 3JIEKTPOHHBIX 3P PeKTax, 0 B3aUMHOM BIHMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHid.

Oco0oe 3HaueHNnEe UMEET TO, UTO Ha COJIEp KaHNE KYPCOB XUMHH YIITyOIEHHOTO
YPOBHS U3YUYEHHUSI I KJIACCOB OMpeaesIEHHOro npoduist (rJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHH K OOIed CUCTeMe NPEAMETHBIX 3HaHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBbIE MpeaAMeThl. Tak, Hampumep, B COJEpPKaHHUU
npenMeTa s KJIacCOB XUMUKO-(u3ndeckoro npoduist 60ibinoe 3HadYeHUE OyayT
MUMETH AJIEMEHTHI Y4eOHOIro Matepuania rno oomeit xumuu. [lpu n3ydenuun npeamera
B JIAHHOM cClly4ae akIeHT OyaeT ciAellaH Ha OOIIHOCTh METOJOB TMO3HAHMUS,
OOIITHOCTh 3aKOHOB U TEOPHM B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTUH, 3aKOHBI
TEPMOJMHAMUKH, DJIEKTPOJIN3a, IPEICTABIECHUS O CTPOCHUH BEIIECTB U APYTOE.

B TO0 e BpemMs B colepKaHMM TpeIMeTa i KJIacCOoB XHMMHKO-
O6uonornyeckoro mpoduis OONbIINKA YyAEIbHBIA BeC OyleT UMETh OpraHuyecKas
xuMHus. B aToM citydae mpenocTaBisercs BO3MOKHOCTb JIJIs1 00jiee 00CTOATENBHOTO



paccMOTpPEHUsI XUMHYECKOW OPraHU3aluu KJIETKU KaK OMOJIOTrMYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOJAT, K TMPUMEPY, TaKUE CTPYKTYPHBIE KOMIIOHEHTHI, KakK
JUNUIBI, OCJNKH, YTIEBOAbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [lpu 3ToM 3HaHus 0
COCTaBE U CBOMCTBAX MPEACTABUTEIIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEILIECTB
CIIy>)KaT OCHOBOM JUIsI M3Y4YE€HHS CYITHOCTU MPOIECCOB (HOTOCHMHTE3A, JbIXaHUS,
MUILEBAPEHHUS.

B muane ¢dopmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHSI
OOIIIEHaYYHBIX METOA0B MTO3HAHUS U OIbITA MPAKTUYECKOI0 MPUMEHEHHUS HAYYHBIX
3HaHUW W3y4YeHHE MpenMera «XHUMHs» Ha yriayOJI€HHOM YPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3AX C YYCOHBIMM TpeAMETaMU, BXOIAIIMMU B COCTaB
NpeIMETHbIX obOsacteil «EcTecTBEeHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHbopMaTHKa» U «PyCcCkuii S3bIK U TUTEpATypay.

[Ipu n3yyeHun yueOHOro npeamera «Xumus» Ha yriayOoJEHHOM YpOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETo 00111ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/lauell MEepBOCTENEHHON 3HAYMMOCTU SIBIsieTCS (OPMHPOBAHHE OCHOB HAyKH
XUMHUU KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOM eI TEIHbHOCTH
YEJIOBEKA U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpbI. Pemenne 3Toi 3a1aun Ha
yrayOJa€HHOM YpOBHE M3YyUEHMsI MpEeAMeTa MpelroyiiaraeT peaiu3aluio TaKhX
1eJien, Kak:

e (opmMupoBaHME TPENCTABICHUI: O MaTEpUATHLHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XUMUH B
CUCTEME €eCTECTBEHHbIX HayK M €€ Bemylieil poiau B obOecreuyeHuu
YCTOWYMBOTO  Pa3BUTHSA  YETOBEYECTBA: B  PEHICHUH  MPoOJIeM
HKOJIOTUYECKOM, FHEPTeTUUECKON M MUILEBOM 0€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHnu palrMoOHAIBHOIO MPUPOIONOIL30BaHMs, B (DOpMUpPOBaHUH
MHUPOBO33pEHUSI U OOIIEH KyJIbTYpPhl YEIIOBEKA, a TaKXKE JKOJOTUYECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U IPUPOTHOM Cpene;

e OCBOCHHUE CHCTEMbI 3HAHUM, JIEKAIIUX B OCHOBE XHMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA: QYyHIaMEHTAIBHBIX
MOHATUM, 3aKOHOB U TEOPUHA XMMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJEKYJSPHOM, O  TEPMOJMHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHUS XUMUYECKUX PEAKLUHH, O
XUMHYECKOM PAaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mMNX
Hay4YHBIX IPUHIIMIIAX XUMHUYECKOTO MMPOU3BOJICTBA;

e (opmupoBaHUE y 00yJaromuxcst OCO3HAHHOT'0 MMOHUMAHMS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYECKHUX 3HAHMM Jisi OOBSCHEHHUS
KITFOUEBBIX HJIEW W TMPOOJIEM COBPEMEHHOW XUMUH, JJII OOBSICHCHHS M



MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO PelIeHUs: MPoOJIeM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIM3a M OLICHKH C TO3UIIMI YKOJIOTHUYECKOM 0€301acHOCTH MOCIeCTBUI
OBITOBOM M TPOU3BOACTBEHHOM EATETLHOCTH YEJIOBEKa, CBSI3aHHON C
XUMUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U NIEPEPAOOTKOM BEIIECTB;
yTIIyOJICHUE MPEICTaBICHUN 0 HAYYHBIX METOJIaX MO3HAHUS, HEOOXOMMBIX
JUISL TIpUOOpETeHHs] YMEHUM OpHEHTHPOBATHCA B MHpE BEIIECTB U
OOBSICHEHUS XWMHUYECKHX SBJICHUM, HMMEIONIMX MECTO B TMPHUPOIEC, B
MPAKTUYECKOMN JEATEIIbHOCTA U TOBCETHEBHOM JKU3HMU.

B mumane peanuzanuu mepBOOYEPENHBIX BOCHUTATENbHBIX M Pa3BUBAIOMIMX
(GYHKIIUNA 1IEJIOCTHOM CHUCTEMBI CpEAHEro OoO0IIero oopa3oBaHUSl MPU U3YUYCHHUH
npeamera «XuUMHUS» Ha  YrIyOJNE€HHOM ypoBHE OCOOYI0  aKTyalbHOCTh
OpUOOPETAIOT TaKKE LENH U 3a/1a41, KaK:

BOCIIUTaHUE YOEXKAEHHOCTM B TO3HABAEMOCTH SBJICHUW MPUPOIBI,
YBOKEGHHS K TIpOIlecCY TBOpUECTBA B O0JACTH TEOPETUYECKUX U
MPUKJIAIHBIX HMCCJICAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U TIIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCITMTaHUIO Ha OCHOBE YCBOECHHUS
00111eUeIOBEYECKHUX IIEHHOCTEM;

pPa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOywaromuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIICHHSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCTIENTHON MPOodeCCHOHATBHON M OOIIECTBEHHON NIEATETLHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPDOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOINOIH30BAHUS,
Pa3BUTHE SKOJIOTMYECKON KYJIbTYPhI, IPUOOPETEHUE OIbITa OOIIECTBEHHO-
MOJIC3HOU KOJIOTHUUYECKOHN IeITEIbHOCTH.

OO611ee YMCIIO YacoB, MPETYCMOTPCHHBIX JIUISI M3YYCHUS XMMHHU Ha YIriTyOJICHHOM
YpOBHE cpesiHero odmero oopazoBanus, cocraiseT 204 gaco: B 10 kmacce — 102
yaca (3 yaca B HEJIeJI0).



COJEPXAHME OBYYEHUA
10 KIJACC

OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XMMUHM.

[Ipeamer u 3HaUEHKE OPraHUYECKON XMMHUH, TIPEJICTABIIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHHME aToMa Yriepoaa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUS. BasleHTHbIE BO3MOXKHOCTM aToma YIrjiepojga. XHMHYECKas CBS3b B
OpPraHUYeCcKUX COeAMHEHUSIX. TUIbl rTHOpUIN3AIMK AaTOMHBIX OpOUTaNIel yriaeposa.
MexaHu3Mbl  00pa30BaHUS KOBAJICEHTHOW CBsI3M (OOMEHHBIM W JIOHOPHO-
aKIETITOPHBIN). TUIBI TIEPEKPHIBAHUS AaTOMHBIX OpOWTaNe, ©- W T-CBS3W.
OnuHapHas, 1BOMHAs U TpouHasi cBsi3b. CHocoObl pa3pbiBa CBSI3€M B MOJIEKYJIax
opranudeckux BemiecTB. [loHsiTue O CcBOOOJHOM pajauKkaie, Hykieopuiae Hu
anekTpodue.

Teopust crTpoeHuss oOpraHndeckux coeauHeHni A.M. byrnepoBa u
COBPEMEHHBIE MTPEACTABIICHUS O CTPYKTYpPE MOJEKYJ. 3HAUEHHE TEOPUU CTPOCHUS
OPraHUYeCKUX COeAUHEHUH. MomneKkyasipHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNBl Pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpari¢HHas,
ckeneTrHas. M3omepus. Bunabl n30oMepuu: CTPYKTypHas, HPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3G(DEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
Me30MEepHBIN P PEeKThI).

[IpencraBienne o KiacCU(pUKALMU OpraHudeckux BemiecTB. [lonatue o
¢yHkuroHanbHOU rpymnmne. ['omonorus. 'omonornyeckue psanpl. CucreMaruyeckast
HoMeHkIaTypa opranudeckux coeauHeHud (IUPAC) u TpuBuanbHble Ha3BaHUS
OTZIENIbHBIX MIPEACTABUTEIIECH.

OcobenHocTy W Kiaccuukaiums OopraHUYecKux peakiuid. OKUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKLINHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEMIECTB M HX NPEBPALICHUN:
O3HAKOMJIEHHUE ¢ 00pa3liaMHi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
OIBITHI 110 MPEBPALIEHUIO OPraHUYECKHUX BEIIECTB MPU HArpeBaHUM (IUIaBJICHUE,
oOyriavMBaHWEe W TOpPEHHE), KOHCTPYMPOBAHUE MOEIEeH MOJEKYJl OpraHuYeCcKuX
BELIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMmomornueckuii ps ankaHoB, oOmias ¢popMyia, HOMEHKIATypa U
M30MepHsL. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AIKAHOB, Sp°-
rudpuau3aiys aTOMHBIX opOuTaned yriaepoja, o-cBs3b. dusmyeckue CBOMCTBA
AJIKaHOB.



XUMHYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMEIICHUS, W30MEpU3aLINH,
JNEruIpUpOBAHMS, [IUKIN3ALUU, TMPOSIN3a, KPpeKUuHra, ropeaus. [IpencraBienue o
MEXaHU3Me peakluid paJuKaIbHOTO 3aMEIECHUS.

Haxoxnenue B mpupoje. CriocoObl NOAyYeHUs U IPUMEHEHHUE aJIKaHOB.

[uxnoankanel. O0mas ¢hopMmyna, HOMEHKIaTypa U uzomepusi. OcCoOeHHOCTH
CTPOEHUS U XMMHUYECKUX CBOMCTB MAJBIX (IIMKJIOMPONAH, [UKI00YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIIOTeKCaH) IUKJI0adKkaHoB. CIIocOObI MOMy4eHHs M MPUMEHEHHE
LUKJIOAJIKAHOB.

Aunkenbl. ["'omosiorudeckuil psifi ajikeHoB, oOmias (opmylia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP-TUOPU M3
aTOMHBIX OpOuTaneil yriepona, o- u m-cBsi3u. CTPYKTypHass U reomMeTpuyeckas
(uuc-tpanc-) uzomepusa. duznueckue cBOMCTBA aANIKEHOB. XUMUYECKUE CBOWCTBA!
peakuMy MPUCOECIUHEHHS, 3aMEIIeHUs] B O-MO0JO0KEHHE IpU JIBOWHOM CBS3H,
nojauMepu3aluu U okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklnu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOTYyYEHUS M MPUMEHEHHE alTKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsikEHHbIE, U30JIUPOBAHHEBIE,
Kymynuposarnuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMHYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuzanus conpsokEHHBIX
nueHoB. CriocoOb! MOyueHUsl U IPUMEHEHUE allKaIuEHOB.

Anxunbl. 'oMonoruueckuii psj ankuHOB, o0mas Gopmysa, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anys aTOMHBIX opOuTaneit yriepoaa. dusmyeckrue CBOWCTBA AJIKHUHOB.
XHWMHYECKHE CBOWCTBA: PEAKIIMHU IPUCOEANHEHUS, TUMEPU3ALIMU U TPUMEPU3ALIUY,
OKHCJIEHUs. KUCIOTHBIE CBOMCTBA aJKUHOB, UMEIOIIMX KOHIIEBYIO TPOUHYIO CBS3b.
KauecTBeHHbIEe peakuny Ha TPOMHYIO CBs3b. CrOCOOBI MOIYyYEHUS U IPUMEHEHUE
AJKUHOB.

ApomaThyecKue YrieBoJAopoabl (apeHsl). ['oMonoruyeckuil psii apeHOB,
oOurast popmyna, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmueckue cBoilcTBa apeHOB. XHMHUYECKHUE
CBOMCTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B OEH30IbHOM KOJIbIIE U
YIIEBOAOPOHOM pPAJMKaje, PEAKLUUU IPUCOEIUHEHMS, OKHCIEHHE T'OMOJIOIOB
O0enzona. IlpencraBieHne 00 OpPUEHTUPYIOUIEM JEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpEe alNKWIbHBIX pPaJUKaloB, KapOOKCHIIbHOM,
TUJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoObl MOTydeHUs U
NPUMEHEHUE apOMAaTUYECKHUX YTIEBOJA0POJIOB.

[Ipupoansiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslit yronp u npoaykTsl ero nepepadorku. CrocoObl nepepaboTku HeTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATATUTHUYECKUW), pUPOPMUHT, MUPOIIU3.
[IponykThl nepepadoTKu HEPTHU, UX IPUMEHEHUE B POMBILLIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DONEKTPOHHOE CTPOEHUE TaAJOrCHIPOM3BOJHBIX YIVIEBOJOPOAOB. Peakumu
3aMENIEeHUsl TaJoreHa Ha TUJIPOKCOTPYIIY, HUTPOrPYNNy, IUAHOTPYIIILY,
amuHOrpynmy. JleiicTBHe Ha TaJIOr€HIIPOU3BOJIHBIE BOJHOTO W  CIUPTOBOIO
pactBopa mi€noyu. B3aumMoaeicTBHE IUrajior€HajJKaHOB C MAarHMEM M IIMHKOM.
[TousTue 0 METAJITIOOPTaHUYECKUX COCIMHEHUSX. Hcnonb3oBanue
raJIOr€HIPOU3BOJIHBIX  YIJIEBOAOPOJIOB B OBITY, TEXHUKE W NP CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX NPEBpALICHUN:
u3ydeHue (GU3NYECKUX CBOWCTB YrieBOJOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoIOpOJOB pPa3IUYHbIX KiIaccoB (oOeclBeurMBaHME OpPOMHOM WU
WOHOW BOJIbI, PACTBOpPA I€pMAaHraHaTa Kajiis, B3aMMOICHCTBUE AalETUJICHA C
aMMUA4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapy)KeHUE
yriiepoja v BOAOPO/a B OPraHMuE€CKUX BEIIECTBAX, MOJYUEHUE 3TUIICHA U U3YUEHUE
€ro CBOMCTB, O3HaKomiieHUEe ¢ koyuekiusiMu «Hedte» u «Yromwy, ¢ obpasinamu
IJ1aCTMAacc, KaydyKOB M PE3UHBI, MOJIEJIMPOBAHHME MOJIEKYJ YIJIEBOJOPOJIOB U
raJOreHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucsopoaconep:kamnue oprannyeckue coeJMHeHHs.

[IpenenbHbie omHOAaTOMHBIE cnuUpThl. CTpoeHue MoJekya (Ha mpuMmepe
MeTaHoJla M JTaHona). ['omonormueckuit psan, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa W Kkiaccuukamus. DU3MYECKHe CBOWCTBA  NPEIEIbHBIX
OIHOATOMHBIX CIUPTOB. BOmOpOIHBIE CBA3M MEXKAY MOJEKYJIAMUA CIOUPTOB.
XHWMHUYECKHE CBOMCTBA: pEAaKUUMH 3aMEIICHUs, JeTruAapaTalud, OKHUCIEHUS,
B3aUMOJECHCTBUE C  OpPraHUYECKUMU U  HEOPraHWYECKMMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHL. JleiCTBUE 3TaHOIA U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEeHUS M TNPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[Ipoctrie adupsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3UUECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHbi€ CHOUPTHI — OSTUJCHIVIMKOIL U TIUlepuH. Duznueckue u
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMELIECHHUS, B3aUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHMYE€CKUMH KHUCIOTaMHU, KAUECTBEHHAS pEaKLMsl HA MHOIOATOMHbBIE CIIUPTBHI.
[IpencraBnenne o MexaHU3ME peakiuii HyKiIeoGuIbsHOTo 3aMenieHus. JlelicTBrue Ha
opranusM uenoBeka. CriocoObl MOTyYeHus: U IPUMEHEHUE MHOT0OATOMHBIX CIUPTOB.

®eHon. CTpoeHHE MOJIEKYJbl, B3aMMHOE BJIUSHHUE THUIPOKCOIPYIIbI U
o6enzonbHOro snapa. duszmueckue cpoiicTBa deHona. OCOOEHHOCTH XHUMHYECKUX



cBOMCTB (eHona. KauecTBeHHble peakuuu Ha QeHos. TokcHYHOCTH (eHona.
Cnoco6s1 nonydyeHus U npuMeHenue denosna. enondopmanbaeruaHas cCMoa.

KapOoHunbHbIe COETUMHEHMS — aIbJCTUJIBl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHMJILHOUM TPyNIbl. ['OMOIOrHYecKHe psiibl albIACTUI0B U KETOHOB, OOIIast
dbopmymna, uzomMepuss U HOMEHKIaTypa. Du3nyueckwe CBOWCTBA AallbICTHUIOB U
KETOHOB. XMMHYECKHUE CBOMCTBA aJIbJICTUJIOB U KETOHOB: PEAKIIMU MPUCOCTUHEHUSI.
OkucrieHMe anpJeru/ioB, KadyeCTBEHHbIE peakiuu Ha ajbAeruapl. CrocoOsl
MOJIYYEHUS U PUMEHEHUE alIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeIeTbHBIE KapOOHOBBIC KHCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepus u HoMeHkIaTypa. dusnueckue cBoiicTBa
OJTHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpomHBIE CBSI3U MEXIY
MOJIEKYJIaMi KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakiusi 3TepudUKalUMU, PEAKIUH C Y4aCTUEM YIJIEBOJOPOAHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHOW KHUCIOTHI. [loHSITHE O MNPOU3BOJHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOWCTB HEMPEICIbHBIX M aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MaJbMUTHHOBAs, OJICUHOBAs, JUHO/E8As,
JUHONIeH08as KUCIOThL. CriocoObI MOYyYeHUS M MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl. ['omonorudeckuit psa, oOmas dopmysna, HU30OMEpHs H
HOMeEHKIaTypa. Du3nyeckue M XMMHUYECKHE CBOWMCTBA: THUIAPOJIU3 B KUCION U
LIEJIOYHOU Cpee.

Kupswi. Ctpoenne, pu3nUecKrue U XUMHUUYECKUE CBOWCTBA KUPOB: TUAPOJIN3 B
KHUCIION U 1miesoyHor cpene. OCOOEHHOCTH CBOWCTB JKMPOB, COEPKAIINX OCTATKU
HeTpeaeIbHBIX JKUPHBIX KUCIOT. XKuphl B ipupo/e.

MpI14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, TH-
U ToyiMcaxapujibl). MoHoOcaxapujbl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupudo3a. Ou3nuecKkre CBOMCTBA U HaxXOXJEHHE B mpupoje. PoTOCUHTES.
XHWMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYaCTHEM CIUPTOBBIX U AJIbJACTUTHON
TPYNI, CIUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €&
3HAYEHUE B KU3HEIACITEIbHOCTH Opranu3ma. Jlucaxapuibl: caxaposa, MaJibT03a U
nakTo3a. BoccTaHaBiauBaromue M1 HEBOCCTAHABIMBAIOIINE AUCAXapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B nmpupoje u npumeHenue. [lonucaxapuabl: kpaxmad,
JIMKOTeH W 1enono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa |
HEJUTI0JIO3bl.  DU3MYECKUE CBOMCTBA KpaxMalia M UEJUIIJIO3bl. XHUMUYECKHE
CBOMCTBA Kpaxmaja: THAPOJU3, KaueCTBEHHAas PEeakIus C HOJO0M. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, MoiydeHue 3(pupoB 1emiono3sl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIEINK).



DKCNEPUMEHTAIBHBIE METOJIBl W3YYEHHUS BEIIECTB W WX NPEBPAILICHUM:
pacTBOPUMOCTH Pa3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICMCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE ATUJIOBOIO CIHMpPTa B aNbJIETHU]I HA PAaCKaJIEHHONW MEIHON MPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albAETUIbl (C THUIPOKCUIOM
muammuHcepeodpa(l) u runpoxcugom meau(1l)), peakius rimiepruHa ¢ THIAPOKCUIOM
meau(Il), xumudeckrue CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTHI, B3aMMOJICHCTBHUE
pactBopa roko3sl ¢ ruapokcuaom meau(Il), B3aumoneiicTBue kpaxmania ¢ HOAOM,
peIIeHne OSKCIEPUMEHTAIBHBIX 3amad 1o TemaMm «CrupTtel W (EHOIBI,
«Kap6oHoBbie KUCTOTHI. C10KHBIE YPUPBI».

A3o0Tcoaep:Kaie OpraHnyecKkue coeInHeHus.

AMMHBI — OpraHUYECKHE MPOU3BOJIHbIE aMMHaka. Kiaccudukanus aMUHOB:
anupaTUyecKue W apoOMATHUYECKHUE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHEIEC.
Crtpoenue mosekys, obmas Gopmyna, usoMepus, HOMEHKIaTypa U (pusznueckue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA alnM(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJECHUCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Comnu aJIKuIaMMOHHS.

AHWIVH — IPEACTaBUTEIb aMUHOB apOMAaTHYECKOTO psiia. CTpoeHUEe aHWIIMHA.
B3auMHoe BiugHHE Tpynm aTroMOB B Mojekyne aHwinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWiIWHA. KadecTBeHHbIe peakiuu Ha aHwinH. CrocoObl
MOJIydeHUsT W TpUMeHeHue anudatuyeckux amuHoB. [lomydeHue aHuiIMHA U3
HUTPOOEH30JIA.

AmuHokucnoTel. Homenknatypa u uzomepusi. OTaenbHbIE NPEICTABUTENN O-
AMHHOKHCIJIOT:  TJIMIMH, amaHuH. Du3ndecknue CBOWCTBA  AMUHOKHUCIOT.
XUMHUYECKHE CBOWCTBA AaMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKUX
COCJIMHEHUM, peakis TMOJUKOHICHCAMM, O0pa3oBaHUE TMENTUIHON CBS3H.
bronornueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U THIPOJIU3 MENTHU]IOB.

benku kak npupoaHeie monuMepsl. llepBuuHas, BTOpUYHAS M TpPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OEIKOB: THAPOJIU3, JCHATypaIus,
KaueCTBEHHBIE PEaKIMU Ha OCTKH.

DOKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalCHUN:
pacTtBopeHue O€NKOB B BOJIe, JeHATypalus O€IKOB MpH HarpeBaHUU, ILIBETHHIC
peakiuu Ha OelKd, peIIeHHEe OKCIEPUMEHTAJbHBIX 3aJa4 10 TeMaM
«A30TCcoAepKallie OPraHUIECKUE COeTUHEHU» U «Pacrio3HaBaHWE OPraHUYECKUX
COCIMHEHUI.

BbicokoMmoJIeKyIsIpHBbIE COeTUHEHUS .

OCHOBHbIE€ TOHATHS XUMUHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSS MOJIEKYIISIpHAs



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSAPHBIX COEIUHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHSI.

[Tonmumepubie Matepuansl. I[lmacTmacchl (TOJUATUIICH, TOJTUIIPOIHIICH,
NOJMBUHWIXJIOPU, TOJUCTUPOJ, TOJIUMETHIMETAKpUIaT, MOJUKapOOHATHI,
nonvd TUIeHTepedTanat). Y Trian3anus u nepepaboTka miacTuka.

DJ1acTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYECKHUE KaydyyKH
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsr CIIEIHMATBHOTO Ha3HA4YCHUS (Tedmon, KeBJap,
AJIEKTPOIIPOBOIAIIME TOIUMEPHI, OMOpa3iaraeMple MOJIUMEpPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEIIECTB M HX NPEBpallCHUN:
O3HAKOMJICHHE ¢ 00pa3laMH MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHUE DSKCIEPUMEHTAIbHBIX 3ada4 1o Teme «Pacmo3HaBaHue
IJIaCTMAcC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxpaenue wmonekyisipHoi (opMysibl OpraHUYECKOTrO COCIUHEHUS TI0
MacCCOBBIM JOJISIM AJIEMEHTOB, BXOJISIIIIUX B €T0 COCTaB, HAX0KICHUE MOJICKYJIIPHON
(bopMyIIBI OPraHUYECKOro COeMHEHUS 10 Macce (00BEMY) MPOAYKTOB CTOpPaHUs, 1O
KOJIMYECTBY BeIIecTBa (Macce, 00bEMY) MPOMYKTOB PEAKIIMU HW/WIU WCXOTHBIX
BEII[ECTB, YCTAHOBJICHHE CTPYKTYPHOU (OpMYJbI OpPraHUYECKOrO0 BEIIeCTBAa Ha
OCHOBE €ro0 XMMHUYECKUX CBOMCTB WJIM CIOCOOOB IMOJYYEHUs, ONpPEAeSICHUE 10U
BBIXO/1a MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOKHOTIO.

MexnpenMeTHbIe CBS3H.

Peanuzanus MeXNpeIMETHBIX CBA3EH MPU MU3YUYEHUH OPTaHUYECKOW XUMUU B
10 knacce oCyIIeCTBIsIETCA 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX €CTECTBEHHO-
HAy4YHBIX TOHSTUW, TaK W TMOHATHI, MNPUHATBIX B OTIEIBHBIX MpEAMETax
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHajIu3, CHUHTE3, Kiaccudukaius, HaOIIOJIeHHe, H3MEpEHue,
HKCIEPUMEHT, MOJIEIb, MOJIETIUPOBAHHUE.

®dusnka: Marepus, aToM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (DU3MYECKHE BEIWYUHBI, €IUHUIIBI WU3MEPEHUs, CKOPOCTb, JIHEPIus,
Macca.

buonorusi: kierka, opraHusMm, S3KOcuUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpOdHBIA THUI MUTaHUS, OpOXEHUE,
dotocuHTe3, nbIXaHWe, OEJIKU, YrIEBOABI, KUPbI, HYKICHMHOBBIC KHUCIOTHI,
(epMEeHTHI.



I'eorpa¢usi: none3Hble HCKOMIAEMBIE, TOILIUBO.
TexHonorusi: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAILHOIO MHUTAaHMUS,
MOIOIINE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI' PAMMBI 110 XUMUWNU
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-JAEATEIbHOCTHBIM IOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHS» Ha YPOBHE CPEIHETO
obmiero o0Opa3oBaHMs BBIJIEIEHBl CJIEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOyYalolMMHUCS POCCUICKOM TPaKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEEIEHUIO; HAIMYNE MOTUBALUHU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TIPaBWJIAMH W HOPMaMH TIOBEJCHUS; HAIWIUE
IPABOCO3HAHMS, IKOJIOTHYECKOU KYJIBTYpPbI; CIIOCOOHOCTh CTABUTh LIEJIA U CTPOUTH
YKU3HEHHBIE TUTaHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaMera «XUMHS»  OTPaXKaroT
c(hOpMHPOBAHHOCTh OMbBITA ITO3HABATEILHON M TMPAKTUYECKOW EATETbHOCTH
o0y4Jaromuxcs B MPOLECCE peau3alii 00pa3oBaTENbHON EATEIbHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUS MHpeaMera «XUMHS»  OTPaXKaroT
c(OpMHPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKOW EATeTbHOCTH
oOyJarouuxcs B MPOIECCEe pealn3aiuu 0O0pa3oBaTENbHON ACSTEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKIaHCKOro BOCIMTAHMA:

OCO3HAHMS 00YYAIONUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaXXECHHUSI K 3aKOHY U IPABOMOPSIIKY;

NpPEJICTaBIEHUs O COLMAJIbHBIX HOpPMax M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JICSITEIIbHOCTH MPHU CO3/IaHUU YUESOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U O3HABATENIbHBIX 33/1a4, BHITOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY W
apryMEHTBI JIPYTUX MPU aHATU3E PA3TUYHBIX BUJOB YUEOHOU EATEIbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOLIECHHUSI K HWCTOPUYECKOMY M HAy4YHOMY HAcCJIEAUIO
OTEUYECTBEHHOW XUMUHU;

YBa)KEHUS K MPOLIECCYy TBOpYECTBA B OOJACTH TEOPHUM U IMPAKTUUYECKOIO
OPWIOKEHUS] XUMHUH, OCO3HaHUSl TOrO, YTO JIaHHbIE HAyKW €CTh pPE3yJbTar
JUIMTENIbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYYE€HHUH U MOCIEAYIOIIEM aHATIU3€e
uH(pOpMAaIH O MEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUHU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO MTOBEICHNS,

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIC
HOPMEI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHHWE M IOCTYIIKH CBOWX TOBAPHIICH C
MO3UIMN HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUIN
MOCTYIIKOB;

4) dopMuUpoOBaHNS KYJIbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEW 3/0poBOro U 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXWYECKOMY 3/I0POBBIO;

coOoieHUsl MpaBwil 0Oe30MacHOro OOpallleHHs C BELIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIEITEIBHOCTH;

NOHUMAHUSI [EHHOCTH TPaBWJI HMHIUBUIYAIbHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIIUAX, YIPOXKAIOIMIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCTEACTBUN W HENPHATHUS BPEAHBIX NMPUBBIYEK (YHOTPEOIICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HMCCIIEOBATEIBCKON
NEATENBbHOCTH, OOIIECTBEHHO IIOJIC3HOW, TBOPYECKOW W JAPYrUX BHJAAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWH TMPAKTUYECKUX 3a]1a4d
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3y4YEHHUI0 MPOPECCUil pa3IMdHOro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 10 XUMUHU;

yBaOXXEHUS K TPY/Y, JIOJIAM TPYJla U Pe3yJibTaTaM TPYIOBOM JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH I1€JIECO00PA3HOT0 OTHOIIEHUS K TPHUPOJAC KaK HCTOYHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIie;

MOHUMAaHUS TJI00ATBHOTO XapakKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE TPUPOTHON U COITUATBHOU CPEIbI;

OCO3HAHMS HEOOXOIUMOCTH HCITOJIb30BAaHUS JOCTHKEHUH XUMHH  JISI
pElIeHHs] BOMPOCOB PAIIMOHATIBLHOTO PUPOIONOJIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUH, MPUHOCIIIUX BpEI OKPYXKaroleu
IPUPOJTHON Ccpelie, YMEHUsI TMPOTHO3UPOBATH HEOIArONMpUSITHBIE IKOJOTUUECKHUE
MOCJIEJACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATH UX;

HaJINYUs Pa3BUTOrO SKOJOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OmbITa NEATEIIbHOCTH JKOJIOTUYECKON HaIIPaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEJIbHOW, KOMMYHHMKATUBHOW W COLMAIBHOU
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJIEOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOM MPAKTHUKY;

MOHUMAaHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HAHWS € poiu B
GbOpMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBieHUus 00 OKPYKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHWUU TPHUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOAHOTO PABHOBECHS,

yOeXXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
IMBWIN3ALMN: B €€ TYMAaHUCTUYECKON HAITPABIICHHOCTH U BaYKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUalbHONW KyJIbTYpbl, B PpEIICHUU TIJIOO0ANBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, O0OECTICUEHHH YCIOBUUN
YCHEIIHOT0 TPYAa U SKOJIOTHYECKH KOM(OPTHON KU3HU KAKIOT0 YeHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHMMAHUS CYIIHOCTH METOJ0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
noJiydyaeMble 3HaHUS JIJIsl aHalu3a U OOBSICHEHUSI SIBICHUM OKPYXaloIero Mupa u
POUCXOAIIMX B HEM U3MEHEHUM, YMEHUs JIeraTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCSI JJAHHBIX C IENIbIO MOTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus NpooOJieM B pealbHbIX KU3ZHEHHBIX CUTYaIIUAX;

WHTEpeca K NO3HAHUIO, UCCIIE0BATEINBCKON AEATENbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW 1O XHUMHUHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3auvHbIX chepax npodeccruoHaIbHOM
NEATEIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI



MeranpenMeTHbIe pe3ybTaThl OCBOCHHSI MTPOTPaMMBbI TI0 XMMHUH Ha YPOBHE
cpenHero ooiiero o0pa3oBaHus BKIIOYAIOT:

3HaUYMMBIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPaKAIOIINE
IEIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(HUKy METOJ0B TIO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPTHs, SBICHUE,
npoIiecc, cucTeMa, HaydHbIl (DakT, MPUHIIHUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpus, UCCIIEAOBaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEPCAIbHBIC Y4eOHbIE NEHCTBUS (MO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PETYISTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKIMOHATIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXcs;
CIIOCOOHOCTH o0 yJaronmxcs UCTIOb30BAaTh OCBOEHHBIE

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS W YHUBEpPCAJIbHbIC yueOHbIC
JIEVCTBUSA B IIO3HABATEIBLHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pE3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISTHUBHBIMU
IEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE HeiicCTBUS

1) 6a3oBble JIOrHYeCKUe AelCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENATh 1eNU JSATEIbHOCTH, 3aJaBasi MHapameTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThl ACATEIBHOCTH C ITOCTABJICHHBIMU LIETSAMU;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBbIIIJICHUS:
BBIJICJISITh XapaKTEPHbIC NMPU3HAKU TOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHMS W KPUTEPUU I KJIacCU(PHUKAIMU BEIIECTB M
XAMHUYECKHUX PEAKIIUM;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3Yy4YaeMbIMU
ABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYyXIACHUS (MHIYKTUBHBIC, JEIYKTHUBHBIC, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYUS B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIFOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XMMUU CUMBOJUYECKUE
(3HAKOBBIC) MOJIEIIH, MMPEOOPA30BHIBATH MOCIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CUMBOII) AJIEMEHTa, XUMU4YecKas (popmyia, ypaBHEHUE XUMUYECKOU pPEaKIuu
— MpU pelIeHuHd Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUECKUX 3a7ad, MPUMEHSTh



Ha3BaHHBIC MOJICIbHBIC MTPEACTABICHUS IS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
U3Y9aeMbIX BEIIECTB U XUMHUYECKUX PEaKITHI.

2) 0a3oBbI€e HcCIeI0BaTEIbCKUE 1eHCTBUS:

BJIAJIETh OCHOBAaMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuunii;

(GhOopMyIHpOBaTh MEIU U 33/1a4l UCCIICTOBAHUS, HCIIOIh30BaTh IIOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYITUPOBAHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBHI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABWILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HAaBBIKAMH CaMOCTOSTEIBHOTO IJIAHUPOBAHHMS W IIPOBEIACHHS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOAATh 32 XOAOM
nporecca, CaMOCTOATENFHO MPOTHO3UPOBATH €ro pe3yiabTar, (HOpMyIupOBaThH
00001IIeHNS 1 BBIBOJIBI OTHOCUTEBHO TOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMS,
COCTaBJISATh OOOCHOBAHHBIN OTYET O MPOJACIaHHOMN padboTe;

OpUOOpEeTaTh OMBIT YYEHUYECKOHM HCCIIEeNOBATEILCKOW U MPOEKTHOMN
JIESITENHHOCTU, TPOSIBIISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, MPUMEHEHHUIO PAa3IMYHBIX METOOB
TIO3HAHUS.

3) pabora ¢ nndopmanmueii:

OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHGOpManwu (HAydHO-
NOMyJIsIpHAs JIUTEpaTypa XUMHUYECKOTO COACpP)KaHUS, CIPAaBOYHBIC TOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh MHPOPMAIMIO PA3IMYHBIX BUAOB U (opM
IIPEICTaBIICHUS, KPUTHUYIECKU OLICHUBATh e JIOCTOBEPHOCTh u
HENPOTHUBOPEUYHBOCTD;

(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIE METOIBI MPU TOUCKE U
orbope wuHbOpMAIMU, HEOOXOAWMOW JJISI BBIMOJHEHUS YYEOHBIX 3ajaad
OIPEAEIEHHOrO THUIIA;

NpHOOPETaTh OMBIT HCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSAATETILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaIu (Cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

WCIIOJIb30BaTh HAYIHBIN S3BIK B KAUECTBE CPEACTBA MPU Pa0OTE C XUMHUIECKOM
uHbopMaIeil: MPUMEHATh MEXNpeaMeTHble ((U3ndecKkue U MaTeMaTUYEeCKHue)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCITOJIb30BAaTh 3HAKOBO-CHUMBOJIMYICCKUC CPEACTBA HATI'TIAJHOCTH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUSA:



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MOM TEMBI B XOJ1€ JUAI0ra U/UiH
JTUCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYITUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TTPEAJIOKEHHON 3a1a4H;

BBICTYIIAaTh C TPE3CHTAIMEH pe3ylbTaTOB IMO3HABATEILHON EATEILHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIHHO WM COBMECTHO CO CBEPCTHUKAMHU MPH BBHITTOJTHCHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKONH pabOThI MO UCCIICOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, pealn3alui yueOHOro MpoeKTa, U (OpMYITHPOBATH BHIBOIBI
10 pe3yJibTaTaM TPOBEIEHHBIX UCCICNOBAHMNA MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYKJIeHUsI 1 00OMEHA MHEHUSIMU.

PeryisiTuBHbIE YHHBepCcaJbHbIe YueOHbIe 1eliCTBUSA:

CaMOCTOSITETILHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO I10O3HABATEIHHYIO
NeSTENbHOCTh, Ompenenss e€ Ieau W 3a7a4yd, KOHTPOJUPOBaTh M TIO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpEIaraéMblii  aJlTOPUTM  JIEUCTBUM TIPH
BBIMIOJTHCHUN YYE€OHBIX MW HCCIEIOBAaTEIbCKUX 3adad, BbIOWpaTh Hanbosee
3¢ deKTUBHBIN Ccroco0 WX perieHuss ¢ y4ETOM TONYyYEeHHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYECKHUX PEAKITUAX;

OCYILIECTBIJISITh CAMOKOHTPOJIb JICSITENIBHOCTH Ha OCHOBE cCaMoOaHalu3a M
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenMeTrHble pe3ynbTaThl OCBOCHUS MPOTPAMMbI IO XMMHUH Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO O0IIEro 00pa3zoBaHus BKIIOYAIOT CrieU(pUIECKUe s
y4eOHOro npeamera «XuMus» HaydHbIC 3HAHMSI, YMEHHUS U CIIOCOOBI ACHCTBUI 1O
OCBOCHUIO, UHTEPIIPETALNU U MPEeoOpPa30BaHUIO 3HAHUM, BUIbI JIEATEIBHOCTH IO
MOJIYYEHUIO HOBOT'O 3HAHUS M TPUMEHEHUIO 3HAHUW B Pa3JIMUHBIX YYEOHBIX
CUTyalUsIX, a TAK’KE B PEATbHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C XUMUEH. B
[IporpaMMe II0 XHMHUHU NPEAMETHBIE PE3YyJIbTaThbl MPEJICTABICHBI 110 TroAaMm
V3YUYCHMUS.

10 KJIACC

[IpenmeTHbie pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh IPEACTABICHUM: O MECTE€ M 3HAYCHUH OPraHUYSCKOM
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJidi B 00ECHEUYCHUU YCTOMUYMBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTHUECKOHN, DHEPTeTUYECKON U
MUIIEBOM O€30MMacHOCTH, B PA3BUTHH MEAUIIMHBI, CO3JaHUM HOBBIX MaTE€pHaJIOB,



HOBBIX HWCTOYHUKOB SHEpruy, B o0ecrieueH PalOHAIIBHOTO
IPUPOJIONOJIH30BaHUS, B (OPMUPOBAHUU MHUPOBO33PEHUS] U OOIIECH KYIbTYpbI
YeJIoBeKa, a TAK)Ke SKOJIOrMYECKU 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO
Y IIPUPOJHOM CpELIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHUX  3HAHUM, KOTOpash  BKIIKOYAET:
OCHOBOIIOJIAraroIIue MOHATUS — XUMHUECKHI SJIEMEHT, aTOM, SIAPO U SIECKTPOHHAS
o0oysoyka aroma, s-, p-, d-aTOMHbIE OpPOMTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA aToMa, THOpUAM3alvs AaTOMHBIX OpOWTaneil, WOH, MoJeKyJa,
BAJICHTHOCTD, AJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeeT, PYHKIIMOHAIbHAS
rpynmna, pajaudkall, CTPYKTypHble (opmynsl (pa3BEpHYThIE, COKpalIEHHbIE,
CKEJIETHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTHUYECKAs), HU30MEpPbI, TOMOJIOTUYECKHN psJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCJIOPOJI- U a30TCOJEPIKAIUE OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHHS; TEOPUHU, 3aKOHBI
(nepuoguueckuii 3akon J[. M. MengeneeBa, Teopusi CTPOCHHUS OPraHUYECKHX
BemecTtB A. M. byrnepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAaHEHUS
U TpeBpalleHUusT JHEPrUM TMPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XMMHUHM, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKALIUE B OCHOBE
MMOHWMAaHUSI IPUYUHHOCTH U CHCTEMHOCTH XUMUYECKHUX SIBJIEHUU; IPEICTABIICHUS O
MEXaHU3MaxX XHWMHUYECKUX pEAKLIHUH, TEPMOJAUHAMHUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSIX UX MIPOTEKaHMsI, O B3aUMHOM BJIIMSIHUM aTOMOB U TPYIIIT aTOMOB B
MoJieKyJaxX (MHIYKTUBHBIA U Me3oMepHbiid 3ddextsi, opueHtantsl [ u Il poma);
(akTomornyeckue CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUH M O€30MacHOM
UCIIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JESTENbHOCTH YETIOBEKa, OOUTUX HAyYHBIX TPUHIIMIAX XMMUYECKOT0 MPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOIIA, TepepadOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHUUN: BBISIBISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSTHUS MPU
OMMCAHWU COCTaBa, CTPOECHUS U CBOMCTB OPTAHUYECKUX COCAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JJIsI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) POPMYJT OpraHUUYECKUX
BEILIECTB;

COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKUUU U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUWA  TOCPEICTBOM  COCTaBJIEHUA
AJIEKTPOHHOI0 OajliaHca JTUX peakluil, peakiuii HOHHOro oOMeHa IyTéM
COCTaBJICHHUS MX MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;



U3rOTABJIMBATh MOJIETN MOJIEKYJl OPraHUYECKUX BEIIECTB JJI WUTFOCTPALUH
UX XMMUYECKOI0 U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUM: YCTAHABJIMBATH MPUHAJJICKHOCTh M3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUID K OINPEACIEHHOMY
KJaccy/Tpynmne COEOUHEHHH, JaBaTb WM Ha3BaHUS [0 CHUCTEMAaTUYECKOM
Homenknarype (IUPAC) u npuBoauTh TpUBUAIbHBIE HA3BaHUS MJsL OTIEIbHBIX
npe/iCTaBUTeNIed OPraHMYEeCKUX BEIECTB (ITUJICH, alleTWIICH, TOIYOJ, TJIMIEPHUH,
ATWICHTJIUKONb, (EHON, (OopMallbJIerujl, aueTalbJeruj], aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAJIbMUTHHOBAsI KUCIIOTHI,
[VIMLMH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U JPYTHUE);

chOPMUPOBAHHOCTh YMEHHUSI ONpEAENATh BUJ XUMHUYECKOM CBSI3U B
OPraHMYEeCKUX COEJMHEHUAX (KOBAJIEHTHAas WM MOHHAs CBA3b, O- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. byriepoBa st 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE
U XMMHYECKHE CBOMICTBA THUIUYHBIX NPEICTABUTENEH pPA3JIUMYHBIX KJIACCOB
OpPraHUYECKHUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, AJIKEHOB, AJIKAJIMEHOB, aJIKHHOB,
apOMaTUYECKHUX YTJIEBOJOPOJOB, CHUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTHIX U CIOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHUN U aAMHUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJeBOMOB  (MOHO-, JH- U  MOJHUCAXapHUIOB),
WUTIOCTPUPOBaTh ~ IE€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKUX pEAKUUh C HCHOJb30BAHUEM CTPYKTYPHBIX
bopmyr;

c(hOpMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCHMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COETUHEHUM OT
KpPaTHOCTH U TUIIa KOBAJIECHTHOM CBA3M (G- U T-CBS3H), B3AMMHOI'O BIUSHUS ATOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHUKH YIIIEBOJIOPOIHOIO
CBIpbA (HEPTH, IPUPOJIHBINI r'a3, Yrojb), CIIOCOOBI €ro NepepadoTKU U NPAKTUIECKOE
npUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTb BJIAJICHUS] CHUCTEMOI 3HAHUI O €CTECTBEHHO-HAayYHBIX
METoJlaX MO3HAHUA — HAOJIIOJEHUH, U3MEPEHUH, MOJCIUPOBAHUH, IKCIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSThH ITH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI IPUMEHITh OCHOBHBIE ONEpAllMK MBICIIUTEIbHON
NESTENbHOCTU — aHAJIM3 U CUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHUCTEMAaTHU3aIMIo,



BBISIBJICHUE MPUYUHHO-CIIECTBEHHBIX CBSI3€U — JIJIsl M3YUEHUs CBOWMCTB BEIIECTB U
XUMHYECKUX PEaKIIUK;

c(hOpMUPOBAHHOCTb YMEHHU: BBISBIISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MNOHATUAMHU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHUS CYIIHOCTH MAaTE€pPUAIbHOTO E€AWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHHUS IO OPraHUYECKONM XUMHH ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMHPOBAHHOCTH YMEHUH: POBOJAUTH PACUETHI IO XUMHUUECKUM (popMyiam
U YpaBHEHUSIM XHMHUYECKHX PEAKIUH C MCTOJIh30BAHHEM (DU3UYECKUX BEITUINH
(Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIECHUIO XUMHUYECKOU (HOpMYIIbl
BEII[ECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XMMUUYECKUX BJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTb YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  HKOJOTMYECKOM  Oe30MacHOCTH  IMOCIEACTBUS ~ OBITOBOM |
IPOM3BOJICTBEHHOU JIEATEIHHOCTH YEIOBEKA, CBA3AHHOMU C MepepadOTKOM BEIIECTB,
UCIIO0JIb30BaTh MOJYYEHHBIE 3HAHUSI JIJIs1 IPUHATHS TPAMOTHBIX pElIeHUN mpodiaemM
B CUTYallUsIX, CBSI3AHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TJIAHUPOBATh M TIPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJyYeHHE W M3YYEHHUE CBOMCTB OPraHUYEeCKHUX
BEIIIECTB, KAYECTBEHHBIC PpEAKIMU YTJIEBOJOPOJIOB PA3JIMUHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHHE SKCIIEPUMEHTAIBHBIX
3a7a4 MO pAacClO3HABAHUIO OPraHUYECKUX BELIECTB) C COOJIIOAECHUEM MPaBUII
6e3omacHOro oOpalieHusi ¢ BeElIeCTBAaMU U JAOOPATOPHBIM 00OPYZOBAHUEM,
dbopmynupoBaTh 1€db UCCIEAOBAaHUS, MPEACTaBIATh B pazIMdyHON dopme
pEe3yAbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

coOJII01aTh MpaBUiIa IKOJIOTHYECKH 11eJIECO00PA3HOro MOBEICHUS B OBITY U
TPYJOBOM JEATENBHOCTH B LIEISAX COXPAHEHMsI CBOETO 3J0POBbS, OKpY)Karouien
IPUPOTHOM CpPEAbl U IOCTUKEHHUS €€ YCTOWUNBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCUYECKOTO JEWCTBUS Ha >KUBbIE OPraHU3MBbI
ONpeAECNEHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAs cMbIci nokaszarens [1/1K;

aHAJTM3UPOBATH 11€J1E€CO00PA3HOCTh MPUMEHEHUs OPTaHWYECKHX BEIIECTB B
MIPOMBIIIEHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIICHHS PUCK-TIOJb3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIIECTBJISTH IIEJICHANPABICHHBINH TTOUCK
XUMUYECKOW MH(OpMaIMK B PA3JIMUYHBIX UCTOYHUKAX (Hay4yHasl U yueOHO-Hay4YHas
auTepaTypa, cpeacTBa MaccoBor nHdopmanuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMUYECKYIO HH(POpMaIIMIO, mepepadaThiBaTh €€ U UCIOIb30BATh B
COOTBETCTBHH C ITOCTABJIEHHON YU4EeOHOU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyectBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchbl
Pa3nea 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XMMHHU
[Ipenmer oprannueckon xuMuu. Teopus 0 0
1.1 c p OIleHI/IH 0p FaHUYECKUX COE I/IHeHI/II\EI) A.M 8 bubmmorexa [IOK
' P P A e https://m eds00.ru/d69df650
bytneposa
Hroro no pazgeny 8
Paspen 2. YrieBoaopoasl
)1 [IpenenpHBIC YIIIEBOJOPOIBI — alKaHBI, 5 0 0 bubmmorexa [IOK
' LUKIOATKAHBI https://m.edsoo.ru/d69df650
’ HenpenenbHbie yraeBogopoabl: aJKEHBI, 14 0 | bu6nuoreka [IOK
) AJIKAJIMCHBI, aJIKUHEI https://m.edso0.ru/d69df650
0 0 bu6nmoreka [IOK
2.3 A 8
POMATH{CCKHE YIICBOOPO/LI (apeHbi) https://m.edsoo.ny/d69df650
24 [IpupoiHbIE UCTOUHUKH YTIEBOIOPOIOB U UX 4 0 0 bu6nuorexa LIOK
' nepepadoTka https://m.edsoo0.ru/d69df650
bu6nuorexa LIOK
2.5 r 4 1 0
AIOTCHIPOMSBOIIHE YIIIEBOAOPOAOS https://m.eds00.ru/d69df650
Wroro no pazueny 35
Pasnen 3. Kuciiopoacoaep:kanue opraHn4ecKue coeInHeHust
bubmuorexa [JOK
3.1 C ) 11 0 1
FHPTHL. SoCHOT https://m.edsoo0.ru/d69df650




Kap6OHI/IJ'II>HLIe COCIMHCHUA: aJIbACTUABI U

bu6nmmoreka [IOK
3.2 keToHbl. KapO6oHoBbIe KucoThl. Cl105KHBIS 21 https://m.edsoo.ru/d69df650
3¢upsl. Kupsl
bubmuorexa [IOK
33 YraeBoz ? https:/m.eds00.ru/d69df650
Hroro no pazgeny 41
Pasnen 4. Azorconepxaiiue opranudeckue coeJHHeHUs1
bubmuorexa [IOK
4.1 Am LA .b 12
PP AMHHORHCIOTEL HEH https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3znen 5. BoicokoMoOsIeKyJ/JISIpHBbIE COeINHEHUS
5.1 BrIcOKOMONIEKYISIPHBIE COEUHEHUS 6 bubmorexa OK
' YAP A https://m.edsoo0.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB
Ne Hara DJIeKTPOHHBbIE M (pOBLIE
Tema ypoka KonTposabnbie | IlpakTuueckue
n/n Bcero H3yuyeHHusi ~ 00pa3oBaTe/ibHbIE Pecypchl
padoThI padoTbI
[IpenmeT u 3HaueHNE 0 0
OPraHU4eCKOW XUMUH,
1 MIPEJCTABIEHUE O 1 bubmmorexa [IOK
pel https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYeCKUX
COeIUHEHNN
DJIEKTPOHHOE CTPOEHUE aTOMa 0 0
riepoaa (OCHOBHOE U
2 }B]036p él({Hoe COCTOSTHUS) 1 bubmmorexa [IOK
YA ' https:/m.edsoo.ru/Oce6fdde
BasieHTHBIE BO3MOXKHOCTH
aToMa yriiepojaa
XuMHYecKas CBS3b B 0 0
OpPTraHUYECKHUX COCTMHEHUSX.
3 Mexanu3mbl 00pa3oBaHUs 1 bubmorexa OK
O0p hitps://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3U, CIIOCOOBI
pas3psiBa CBs3EH
Teopust ctpoeHus 0 0
4 OpPraHUYECKHUX COCTMHEHUN A 1 bubmmorexa [IOK
p A ’ https://m.edsoo.ru/9e595cb8
M. bytneposa
Buns! nzomepun: 0 0
5 CTPYKTYpHas, 1 bubnumoreka LIOK
HPOCTPAHCTBEHHAA. https://m.edsoo.ru/b0e61661

DnekTpoHHbIE 3((HEKTH B




MOJIEKYJIaX OPTraHUYECKUX
COEIUHEHNN

[IpencraBnenue o
KJIacCUpUKALIUU U

6 cUCTeMaTHYeCKas bubmorexa OK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPTraHWYECKHX BEIIECTB

7 Knaccudukanms peakuuii B bu6mmoteka [IOK
OPraHU4eCKOU XUMHH https://m.edsoo.ru/ba5706aa

g CucremaTuzaius u bubmuorexa [IOK
000011IeHrE 3HAHUHA TI0 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKUH
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 ®dU3nUeCcKue U XUMUYECKUE bu6mmoreka [IOK
CBOICTBa aJIKaHOB https://m.edsoo.ru/3137711c
HaxosxaeHnue ankaHoB B

1 npupojie. CriocoOsl bu6nmoreka [IOK
MOJIYYEHUS U IPUMEHEHUE https://m.edsoo.ru/259b0aSb
aJIKaHOB
[{uktoankaHbl: oOmas
dbopmyra, HOMEHKIATypa 1

12 U30MepHsi, 0COOCHHOCTH bubnumoreka LIOK

CTPOCHUA U XUMHUYICCKUX
CBOﬁCTB, CIIOCOOBI MMOJIy4CHUA
1 MPUMEHCHUEC

https://m.edsoo.ru/156730d2




Pemenue pacu€rHbix 3a1a4 Ha
onpeaeIeHuEe MOJIEKYISIPHON
(bopMYyITBI OPraHUIECKOTO
BCILIECTBA IO MAaCCOBEIM

bubmuorexa [IOK

13 JOJISIM aTOMOB DJIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIIMX B €0 COCTaB.
Cucrematuzauus u
000011IeHIE 3HAHUH IO TEME
AJIKEHBI: TOMOJIOTUYECKUI
psin, obmas gpopmyia,
HOMEHKJIaTypa, AIEKTPOHHOE
14 Y MIPOCTPAHCTBEHHOE Bubmorexa LIOK
https://m.edsoo.ru/273b0ale
CTPOCHHE MOJIEKYIL.
CrtpyKTypHas 1 LUC-TpaHC-
M30MEpHs aJIKEHOB
PuznyecKue 1 XUMHYECKUE
15 cBoicTBa ankeHoB. [IpaBuio Brbmorexa LOK
https://m.edsoo.ru/21069¢ccd
MapkoBHHKOBa
16 CriocoObI nostyyeHus u bubnnorexa [IOK
[IPUMEHEHUE aJIKEHOB https://m.edsoo.ru/665dc058
[IpaxTrueckas pad6ora Ne 1 no
17 teme "[lonydeHue aTuneHa u bubamorexa [HOK
. " https://m.edsoo.ru/0941eed8
M3Y4YEHHUE €r0 CBOMCTB
Pemienne pacy€THbIX 3324 Ha
13 ONpEJIETCHUE MOJIEKYISIPHOU bubnmnoreka [JOK
(bopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
19 AJKaJIUeHbI: CONPSKEHHBIE, bubmuorexa [IOK

HN30JIUPOBAaHHEIC,

https://m.edso00.ru/04298c0a




KyMYJIUPOBaHHBIE.
OCOo0eHHOCTH 3JIEKTPOHHOTO
CTPOECHUS

XUMHUYECKUE CBOUCTBA

butmmoreka [JOK

20 COIPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
o1 CrniocoOblI nony4eHus u bubnmoreka [JOK
NIpUMEHEHNE aJIKaIUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUI
psia, obmas ¢popmyina,
” HOMEHKJIaTypa, AIEKTPOHHOE bubnmoreka [JOK
U IPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbccdc
CTpPOEHHE MOJIEKY,
duznueckue cBoiicTBa
3 XUMHYECKUE CBONCTBA bu6mmoreka [IOK
AJIKUHOB https://m.eds00.1ru/23493a93
24 KauecTBeHHbIE peakium Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
’5 CriocoObI nostyyeHus u bubnnorexa [IOK
[IPUMEHEHUE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
26 YPaBHEHUIO XUMUYECKON bubamorexa [HOK
https://m.edsoo.ru/5db8e526
peakiuu
7 CucremaTuzauus u
0000111eHre 3HaHUII 110 TeMe
ApEHBI: TOMOJIOTHYECKUH Psifi,
)3 obmras hopmyina, bu6muoteka LIOK

HOMEHKJIaTypa. DJIEeKTPOHHOE
U NIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094




CTpOEHHE MOJIEKY OeH30Ma U
TOJTyOJIa, UX (PU3HYECKUE
CBOWCTBA

29

XUMHUYECKUE CBOUCTBA
apEHOB: PEaKIUU 3aMEILICHUS

butmmoreka [JOK
https://m.edsoo.ru/a44al ae4

30

XuMH4JecKre CBOMCTBA
ApEHOB: PEaKIuu
HpI/ICOGIII/IHeHI/Iﬂ, OKHCJICHUC
TOMOJIOroB OeH30i1a

bubnunorexa LIOK
https://m.edsoo.ru/a44al ac4

31

Oco0eHHOCTH XMMHUECKHUX
CBOICTB CTHUpOJIa

bubmuorexa [IOK
https://m.edsoo.ru/d5018a54

32

33

Pewenne pacy€THbIX 33124 HA
OIIpEIEIICHUE MOJIEKYIIIPHOU
(GopMyIbI OpraHUYECKOTO
BELIECTBA

Crioco0sI osTydeHus u
IPUMCHEHHE apCHOB

bubmmoreka [JOK
https://m.edsoo.ru/53461a2¢c

bubmuorexa [IOK
https://m.edsoo.ru/6f717d09

34

I'eHeTnueckas CBSI3b MEKIY
Pa3IMYHBIMH KJIACCAMH
YTIJIEBOAOPOIOB

35

Pacuérsl no ypaBHEHUAM
XUMHYECKHUX PEaKIIHii.
CucreMaTu3amus u
000011IeHrE 3HAHUHA I10 TEME

36

[Ipuponnsrii ras. IlomytHeie
HEe(TSHbIE ra3bl

37

KameHHbI# yroias v MpoyKTh
ero rnepepadboTKu

bubmuorexa [IOK
https://m.edso00.ru/69b3398b




38

Hedts u ciocobs! e
nepepabotku. [Ipumenenue
IPOIYKTOB TIepepadOTKU
HeTH

bubnunorexa LIOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHuecKas CBSI3b MEKIY
Pa3IMYHBIMH KJIACCAMH
YTJIEBOAOPOIOB

40

l'anorenonpon3BogHbIE
YIJIEBOIOPOAOB: AIEKTPOHHOE
CTPOEHHUE; pEeaAKINU
3aMellleHus rajJoreHa

butmmoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleiicTBue 1IeI0Ue Ha
rajoreHIpPOU3BOIHbIE.
BiaumopeiicTrue
JIMTAJIONeHAJIKAHOB C MarHueM
Y [IMHKOM

42

CucreMarmsaims u
0000111EH1E 3HAHU T10
pazneny "Yriaesogopoast”

bubmuorexa [IOK
https://m.edsoo.1ru/20e89f22

43

KoHTponbHas paboTa mo teme
"VraeBonopoast"

bu6nunorexa LIOK
https://m.eds00.1u/95¢9e298

44

[IpenenbHble 0OJTHOATOMHBIE
CIUPTHI: TOMOJIOTHYESCKHUI
psan, obmas hopmyna,
CTPOCHHUE MOJICKYII,
U30MEepHsi, HOMEHKJIATYypa,
kiIaccudukanus, pusnyeckue
CBOMCTBA

bubmmoreka [JOK
https://m.edsoo.ru/df04c5cd




XMUMHUYECKHE CBOMCTBA

45 IpEAEIIbHBIX OJJHOATOMHBIX bubmmorexa [IOK
peA A https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco6bI nostyueHus u
46 MIPUMEHEHUE OJHOATOMHBIX bubmmorexa [IOK
P 8 https://m_eds00.ru/484100000000000
CIIUPTOB
[IpocTeie a¢upsi:

47 HOMEHKJIATypa U U30MEpHsH, bubnnoreka [IOK
0COOCHHOCTH (PUBUYECKUX U https://m.edsoo.ru/c2c788b2
XUMUYECKUX CBOMCTB
MHOroaToMHbIE CIIUPTHI:

43 STUJICHIJIMKOJIb U TJIMLEPHH, bubmuorexa [IOK
ux (uznyeckue u https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOWCTBA
CrniocoOblI nosty4eHus u

49 MIPUMEHEHNE MHOT'OAaTOMHBIX bubmorexa OK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOJI: CTPOCHUE MOJIEKYJIbI,
50 bu3nYecKue CBONCTBA bubmmorexa [IOK
' https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH PeHOIa

51 XuMHYEeCKHe CBONCTRA bubmuorexa [IOK
¢denona https://m.edsoo.ru/037ca5f9

50 CriocoObI nostyyeHus u bubnnorexa [IOK
npuMeHeHue GeHoma https://m.edsoo.ru/c77ddf4c
[IpaxTrueckas pabora Ne 2.

53 Pemenue bubmuoreka [IOK

SKCHEPUMEHTAIBHBIX 3324
no Teme "CrnupTsl U heHOoNbI"

https://m.edsoo.ru/fd0ced09




CI/ICTeMaTI/ISaI_[I/ISI n

bu6mmoreka [IOK

54 N
000011IeH1e 3HAHMI ITO TEME https://m.edsoo.ru/1810cb9b
AJBaernnsl 1 KETOHBI:
AJIEKTPOHHOE CTPOCHHE
55 KapOOHUJIBHOH TPyMIIbI; bubnnorexa [IOK
TOMOJIOTUYECKUE PSIBI, https://m.edsoo.ru/b139beaa
obmas gopmyrna, nzoMepus u
HOMEHKJIaTypa
AJpaeruapl 1 KETOHBI:
56 ¢u3nveckre CBONUCTBA; bubamorera OK
’ https://m.edsoo.ru/c887425¢
peaKIuy IPUCOCTUHCHHUS
Peaknmnm oxucinenns u
57 KauyeCTBEHHBIC PeaKIMU buGmorera [IOK
peakdl https://m.edsoo.ru/a393baa9
aJbIETUI0B U KETOHOB
53 CrniocoOslI nostydeHus bubnmoreka [JOK
AJILAECTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEAEIIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnnorexa [IOK
O0COOCHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
N3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCJIOT, X bubmmorexa LHOK
p o7 https://m.edsoo.ru/700cc87b
bu3nYecKue CBONCTBA
XuMH4JecKre CBONCTBA
61 MpeaeSIbHBIX 0JJHOOCHOBHBIX bubmorexa HOK
pea a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
2 OcoOeHHOCTH CBOWCTB bubnnorexa [IOK

MypaBLI/IHOI\/'I KHCJIOTHI.

https://m.edsoo.ru/bb31be71




MHuoroo6pa3ue kapOOHOBBIX
KUCIIOT

Oco0EHHOCTH CBOMUCTB:
HereI[eJIbHLIX nu
apoMaTUYECKNX KapOOHOBBIX,

63 HKapOOHOBBIX bubmorexa OK
AHap ’ https://m.edsoo.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kuciot. [Ipencrasurenu
BBICIIINX KapOOHOBBIX KHCIIOT

64 ITonsiTHEe 0 MPON3BOIHBIX bubnnorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CrniocoOblI nostydeHus u

65 pUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

p P https://m.edsoo.ru/7¢065¢9d
KHCJIOT
CnoxHbIe d(UpPHI:

66 TOMOJIOTHYECKHH psiJl, o01as bubnunorexa LIOK
dbopmyna, u3oMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DuU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
cBolcTBa A(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THeIX 3a1ay:

10 YPaBHEHUIO XUMHUUYECKOU

68 peaKiyu, Ha OTNpe/ICTICHUE
MOJICKYJIIPHOHM (hOPMYITBI
OpPraHWYECKOTO BEIIEeCTBA
[TpakTiaeckas padora Ne 3.

bu6nunorexa LIOK
69 Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso0.ru/48667 1fb




no Teme "KapOoHoBbIe
KUCIIOTHI. CriokHbIC A(hUphI"

JKupsr: ctpoenue,

bubmuorexa [IOK

70 q)H3?qGCKHe H XUMIHCCKue https://m.edsoo.ru/al9¢5b98
CBOICTBa (THAPOIHU3)
Oco0eHHOCTH CBOMCTB

71 KUPOB, COJEPKAIINX OCTATKU bub6mmorexa LIOK
HETIPEAEIBbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. Kupbl B Ipupoe
MBpli1a Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, UX

72 Morolee aencreue. Ilorsarue bubmorexa OK

https://m.eds00.1u/3c¢566565

0 CHUHTETHYECKHX MOIOIIUX
cpeactax (CMC)
['enetrnyeckas cBs3b

7 yIJI€BOJIOPOAOB U bubmmorexa [IOK
KUCJIOPOACOAEPKALLINX https://m.eds00.ru/56790c96
OpPraHNYECKHX BEIIECTB

74 Pacuétsl o ypaBHEHUSIM
XUMHUYECKHUX peaKIHii

75 CucremaTuzarus u bubmuorexa [IOK
0000111eH1e 3HAHUI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepuCTHKA

76 YTJIEBOJIOB M KJIacCU(UKAIUS bubnmnoreka [JOK

yTII€BOJIOB (MOHO-, TU- U
HOJIMCaXapubl)

https://m.edsoo.ru/7a9693al




MoHocaxapuabl: puznyeckue

77 CBOMCTBA U HAXO0XKJICHUE B Bubmorexa IIOK
https://m.edsoo.ru/b4bdda2d
IpUpoIe
[IpumeHeHue riroKo3sl, €€

73 3Ha4YCHUE B bubmuorexka [IOK
KU3HEAEITECIbHOCTHU https://m.edsoo.ru/5e61122d
opraHu3zma
Hucaxapunbl: caxaposa,

79 MaJIbTO3a U JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCAXAPUJIOB
[Tonucaxapuael: ctpoeHne

20 MaKpOMOJIeKYI, (PU3NYEeCKHe bubnuorexa [IOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MPUMEHEHNE

81 [TonsiTne 06 UCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAX https://m.edso00.1ru/6216e766
Pemienue pacyeTHbIX 33724 Ha

20 OIpeIeJICHUE TOJIN BBIXO/1a bu6mmoreka [IOK
IIPOAYKTA peaKklnuu OT https://m.edsoo.ru/7fde47ef
TEOPETHUECKH BO3MOKHOTO
CucremaTuzarus u

83 000011IeHrE 3HAHW 110 bubnnorexa [OK

https://m.edso0.ru/08d4364c
pazneny
KonTponbhas pabora o teme
" bubmuorexa [IOK
84 Kucnoponconepxaiue

OpraHUYecKHe coequHeHus"

https://m.edsoo.ru/42c6678¢




AMuHBIL: Ki1accudukanms,
CTPOCHHE MOJIEKYJI, 001Iast

but6mmoreka [IOK

85 OpMYyJIa, U30MEPHUS
(popmyra, PHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa 1 (pu3ndecKue
CBOMCTBa
26 XUMHYECKUE CBONCTBA bubnmoreka [JOK
anu@aTUYeCKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTPOEHUE aHWINHA,
87 0coOeHHOC ecK bubmmorera TIOK
HHOCTHU XUMHUYECKUX
. https://m.edsoo.ru/39cd21f1
CBOICTB aHWJINHA
CrocoOsI oTydeHus u
88 IpPUMEHEHHE anuPaTHUECKUX bubamorexa [HOK
p https://m.edsoo.ru/eal 38763
aMUHOB
AMWHOKHCIOTBL:
HOMEHKJIaTypa U U30MepHs,
89 bu3ndecKue CBONCTBA Brbmorexa LIOK
' https://m.edsoo.ru/d1773e80
OtnenbHBIC IPEACTABUTEIH Ol
AMHUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA
AMHUHOKHCJIOT, X
bu6mmoreka [IOK
90 OMOJIOTUYECKOE 3HAUYEHHE
https://m.edsoo.ru/77df705a
aMHHOKHUCIIOT. CHHTE3 U
TUAPOIIN3 MENTUIOB
benku kak nmpupoIHbIe
91 MOJIUMEPHI, CTPYKTYPBI bubnnorexa LHOK
Pbl; CTPYKTYP hitps://m.eds00.ru/429¢9899
0O€eJIKOB
9 XUMHUYECKUe CBOMCTBA bu6mmoreka [IOK

O€EIKOB

https://m.edsoo.ru/6237306d




AzoTcoaepKalie

reTepOLUKINYECKUE

93 coenuHeHus. HykienHoBbie bubmmorexa [OK
KHCTIOTHI: COCTAB, CTPOCHIE I https://m.edsoo.ru/521d1431
Ouonoruyeckas poib
[Ipaxtruueckas padora Ne 4.
Pemrenne

94 AKCIIEpPUMEHTAJIbHBIX 3a/1a4 bubmorexa LOK
1o Teme "A3oTcoepIKaNe https://m.edsoo.ru/8e3c02d1
OpraHUYeCcKHe coeJMHEHUs"
[TpakTrueckas padora Ne 5.
Pemenue

95 AKCIIEPUMEHTAJIBHBIX 33724 buGmuorexa [OK
o Teme "PaciosHABAMIe https://m.edsoo.ru/bde3fdf6
OpraHWYECKHX COeTMHEHUI"
KonTponbhas pabora o teme

96 "AzoTcoaepkaiine bubmorexa HOK
S e— https://m.edsoo.ru/ce561bc7
OCHOBHBIEC TOHSATUSI XUMUHU
BBICOKOMOJIEKYJIIPHBIX

97 COCITMHEHUH 1 METOBI UX bubmorexa LIOK
CHHTe3a —ToMMepH3AIIS 1 https://m.edsoo.ru/7aa63ebd
MTOJIMKOHICHCAIIUS

08 [Inactmaccel. YTunuzamus u bubmuorexa [IOK
nepepaboTka 1miacTuka https://m.edsoo.ru/82242¢0f
DnacToMepsl: HaTypaJIbHbIN

99 CUHTETHUYECKUE KAYUYKH. bubamorera HOK

Pesnna

https://m.edsoo.ru/246103ec




100

Bonoxkna: HaTypaJIbHbIC,
HNCKYCCTBCHHEIC,
CHHTCTHUYCCKHUC. HOJII/IMepBI
CIICIHAJIbHOI'O Ha3HA4YCHUA

bubnunorexa LIOK
https://m.eds00.ru/5963a601

101

[Ipaktuyeckas padora Ne 6.
Pemenue
IKCIIEPUMEHTAITLHBIX 33724
1o Teme "Pacro3HaBaHue
IJIACTMACC U BOJIOKOH"

but6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

102

O60061menue u
CUCTeMAaTH3allHs H3yYEeHHOTO
Marepuaia mno TeMe
"BbICOKOMOIEKYIISIpHBIE
coeauHeHus"

but6mmoreka [IOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
[1O ITPOI' PAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

Xumus: 10 knacc: yrinyonennsiii ypoens/ O.C. 'abpuensn, U.I'. Octpoymos,
C.A. CnankoB — 2-e u3g., crep. — Mocksa: [Ipocsenienue, 2022.

METOANYECKHUE MATEPHUAJIbBI JJIAA YYUTEJIA

Xumus: 10 knacc: yrinyonennsii ypoBenb/ O.C. 'abpuensn, U.I'. Octpoymos,
C.A. CnankoB — 2-e u3g., crep. — Mocksa: [Ipocsenienue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET

1. https://resh.edu.ru/ - UnTepakTUBHBIE YPOKHU MIKOJBHOTO Kypca.

2. www.lclass.ru — OO6mepoccuiickuii 00pazoBaTeIbHbIN mopTan «Most
ITKOJIa»

3. http://all-met.narod.ru - «3aHUMaTeNbHAS XUMUS: BCE O METaIax».

4. http://www.xumuk.ru - «XUMUK - CAalT 0 XUMHUHU 1JISI XUMUKOB.
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