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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpazoBaTenbHON IPOTrpaMMBbl CpEeIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yOUIMX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YINyOJEHHOTO H3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJIbI, HEOOXOAMMYIO s
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmvme mno XuMHM Ha3zHayeHUE TMpeaMera «XUMUS» MOJIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJIEIYIOUIME BBIMIOJHSIEMbIE MPOrPAMMON MO
XUMUHU (PYHKITHN:

e UH(POPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil  obecrieunBaeT
MOJTyYeHHUE TMPEACTABICHUS O LENIAX, COAEp)KaHUU, O0Iel cTpaTeruu oOydyeHHs,
BOCIIMTAHUS M Pa3BUTHUA OOYYaIONIMXCA CpPEACTBAMM NpPEIMETa, H3y4aemMoro B
paMKax KOHKPETHOTrO Mpoduis;

e OPraHN3alMOHHO-TUIAHUPYIOLIAsl, KOTOpasi MPeJyCMAaTPUBAET ONpPECIICHHE:
NPUHLUIIOB CTPYKTYPUPOBAaHUS U IOCIEAOBATEIbHOCTH M3y4YeHUs] Y4eOHOTO
MaTepuaia, KOJIMYECTBEHHBIX M KaUeCTBEHHBIX €r0 XapaKTePUCTHK; MOAXOIO0B K
(OpMUPOBAHUIO COJIEPIKATEIBHON OCHOBBI KOHTPOJISI U OLIEHKH 00pa3oBaTeIbHBIX
JOCTHKEHUN O00YyYarolMXCsl B paMKax MTOTOBOM aTTecTalMM B (pOpME €JUHOro
rOCy/apCTBEHHOI'0 SK3aMEHa [0 XUMUHU.

[Iporpamma a1t yriayOIE€HHOTO U3yYEHHS] XUMUU:

e YyCTAaHABJIMBAET HUHBAPUAHTHOE MPEIMETHOE COAEpPKAHUE, 00513aTEIbHOE IS
M3Y4YEHHUS] B PAMKax OTAEJIbHBIX NpoQuUiIeH, MpeaycCMaTpUBAET paclpeesieHue U



CTPYKTypUpOBaHME  €ro Mo  KJaccaMmM, OCHOBHBIM  COJAEPKATEIbHBIM
JTUHUAM/pa3fienaM Kypca;

e 1a€T MPUMEPHOE paclpeiesieHre Y4eOHOr0 BPEMEHU, PEKOMEHIYEMOTO st
W3YUYEHUSI OTJETbHBIX TEM;

elIpEJJIaracT MPUMEPHYIO  IOCIEIOBATEILHOCTh  HM3Yy4YEHUs  Y4eOHOro
Marepuajia ¢ Y4E€TOM JIOTUKH TOCTPOCHMsI Kypca, BHYTPUIPEAMETHBIX U
MEXKIIPEAMETHBIX CBA3EH;

e 1a€T METOIMUECKYIO UHTEPIIPETALIUIO LIeJIeH U 3a/1au U3y4eHUsl IpeMeTa Ha
yriayoJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  o0Opa3oBaHUsA, COJEPNKATETbHOW  XapaKTEPUCTHKU  IUIAHHUPYEMBIX
Pe3yIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTEILHON MTPOrpaMMBbl CPEHETO OOIIEro
oOpa3zoBaHus (JINUHOCTHBIX, METAMPEAMETHBIX, TPEAMETHBIX), a TaKXKe C YUETOM
OCHOBHBIX BHUJIOB y4ueOHO-TIO3HABATEIbHBIX JEHCTBUM 0OydarImerocs 1o
OCBOCHUIO COJICPKAHUS MPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TmpeaeIaMyd YCTAaHOBIICHHOW TpOorpaMMON TI0  XUMUH
o0s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIIONICH COACPKaHUS Yy4eOHOTOo mpeamera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIONICH,
KOTOpasi TOJKHA ONPEAENSITBCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOoro U yriayOJNE€HHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  [OJYYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPEJHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA pPACIIUPEHUE U  YIIYyOJIeHHE TEOPETUYECKOU |
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BHIOPABIIMX OMPENEIEHHBIN TPpOodhUib
oOy4YeHMsl, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO TOTYyYeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM pE3yiabTaTaM OCBOCHHUS
denepanbHOil  00pa30BaTENFHON MPOTPaMMBI CpPETHETOo 00mero oOpa3oBaHUs
U3yueHHue rnpeaMera «XUMHUS» OpPHUEHTUPOBAHO TaKXke Ha pelIeHHe 3aaad
BOCITUTAHUSI W COIMAILHOTO PAa3BUTUS OOyYaromuxcs, Ha (OPMUPOBAHHUE Y HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUI, YMEHHUI paldOHaIu3aluu Yy4eOHOTO Tpyda U



00O0OIIEHHBIX  CIMOCOOOB  JEATEIBbHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu peaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO HM3ydeHUS
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu omnpeneneHny moaxoI0B K 0TOOpY U CTPYKTYPHOU
OpTraHM3allMHd CONEP)KaHUS ATHUX KYpCcOB B MpOrpaMMe MO XUMHHU 3a OCHOBY
npuHATel nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEH U3YyUYEHHUs IIpEeaAMETaA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHU4YecKass XUMHUS» COCTaBIACT COBOKYIHOCTh TPEIMETHBIX 3HAHUU W
YMEHHUN, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YyY€HHUs TMpeaMeTa. JTa CHUcTeMa
3HaHUW TIOJTy4YaeT OMNpENEIEHHOE TEOPETUYECKOE JOTMONHEHHE, TO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooybluid  00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yrayOJ€HHOM YpOBHE W3YyYEHHs IpenMera oOecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0OBEMA 3HAHUW O XHMHYCCKHUX
DJIEMEHTaX W CBOWMCTBAaX WX COCAMHECHHWN HA OCHOBE PACIIMPCHHS U YTIIyOJICHHUS
NPEJCTaBICHUH O CTPOCHHU BEIIECTBA, XMMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIMii, paCCMAaTPUBAEMBIX C TOYKH 3PCHUS XMMHUYCCKOW KUHETUKH
U TepMoauHamuku. W3yuenue mnepuoandeckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBbl ~ XMMHMYECKHX  DJJEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX MPEACTABICHUIX O CTPOCHHHM aToMa. XMUMHUYECKask CBA3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHud, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB e€ oOpa3oBaHus. M3yuenue
TUTIOB ~ pEaKkiui  JOomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BEIECTB.
B kypce oprannyeckoil XMMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWEe BOIpocaM 00 3JIeKTPOHHBIX 3] deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWe UMEEeT TO, UYTO Ha COJEp)KaHUE KYypCOB XHUMHUHU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUH) OKAa3bIBAIOT BIUSHUE CMEXHBIC TIpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NSl KJIACCOB XUMHUKO-(DU3UIECKOTO Mpoduist O0IbIIoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. Ilpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHAsi TeOpusl (MOJEKYJspHas Teopus B (U3HKE), 3aKOHBI COXPAHCHHSI
MacChl W DHEPTrUU, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOCHHHU BEUIECTB H JIPYTOE.



B TO Xe BpemMs B coIepXKaHMM IpeaMeTa JUId KIAcCOB XUMHUKO-
Ouonornyeckoro npoduiis OONbIIMK yAENbHBI Bec OyIeT UMETh OpraHuyecKas
xumusi. B 3TOM  ciayyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOZST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTbI, KaK JMIUAbL, OEJIKHU, YIIeBOJbl, HYKIECHUHOBbHIE
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHUSA O COCTAaBE M CBOMCTBAX IPEACTABUTENIECH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3YYEHUS
CYLIHOCTH MpOoIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B nmane ¢dopmupoBaHHs OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIIIEHAayYHBIX METOIOB TTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAaHUM HM3ydeHHe mnpeaMera «XuMUs» Ha yriayOJEéHHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU MpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE MpeaMeThl», «Maremartuka Wu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O U CpeJIHEro ooiero odpa3zoBanus (Ha 6a30BoM
yYpOBHE), 3a7laueil MEePBOCTETNICHHON 3HAYMMOCTH SIBIIA€TCAS (DOPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphl. Pemenue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoiaraet
pean3alMIo TaKUX LIEJIEH, KaK:

e popMuUpOBaHME TpEACTaBICHUN: O MaTEpPUATLHOM E€IUHCTBE MHUpA,
3aKOHOMEPHOCTSX Y IMO3HABAEMOCTH SIBJICHUU HPUPOJIBI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HAyK U €€ BEIyIlel poiau B 00€CIeUEeHUH YCTOMYHMBOTO Pa3BUTHS
YeJI0BeYeCTBA: B PEIICHUU TTPOOJIEM IKOJOTHUUECKOM, SHEPTEeTHICCKON U THUIIIEBOM
0e30MacHOCTH, B Pa3BUTHUM MEIUIIUHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
VMCTOYHHUKOB 3HEPIHH, B OOECHEYEHUH PALUOHAIBHOIO IPHUPOJIOIOJIB30BAHUS, B
(GopMUPOBAaHUU MHUPOBO33pEHUS W OOILIEH KyJIbTypbl YEJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIUEHUS K CBOEMY 3J0POBBIO M IMPUPOIHOMU
cpexne;

*eOCBOCHHME CHUCTEMBl 3HAaHMHM, JIEKAIMMX B OCHOBE XHMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MHpa: (PyHAaMEHTaIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEICTABIECHUN O CTPOCHUU
BEIlECTBA HA  pa3HbIX yPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJIIPHOM,
HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX
IIPOTEKAaHMUs] XHMHMYECKUX PEAKIHW, O XMMHYECKOM DPABHOBECHM, PACTBOPAX U
JUCHEPCHBIX CUCTEMax, 00 OOmMX Hay4YHbIX MNPUHIMIAX XHUMHYECKOTrO
IIPOU3BO/ICTBA;



 popmMupoOBaHUEe y oOyyJaromuxcs OCO3HAHHOT'O MOHUMaHHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMUUYECKUX 3HAHUMU NJI1 OOBIACHEHUS KIIOUYEBBIX
uned u mpoOiieM COBPEMEHHOW XUMHH, ISl OOBSCHEHHS U MPOTHO3UPOBAHUS
SBJICHUN, HWMEIONIMX €CTECTBEHHO-HAYYHYIO MPUPOAY; TPaMOTHOTO pEIICHUs
npo0JieM, CBSI3aHHBIX ¢ XUMUEH, TPOTHO3UPOBAHMS, aHAJIN3A U OLEHKH C TTO3UIINI
HKOJIOTMYECKON 0€e30MacHOCTH MOCJIEACTBUI OBITOBOM W MPOM3BOACTBEHHOM
NESATeIbHOCTH  YeJOBEKa, CBA3AHHOM ¢  XMUMHUYECKUM  IPOU3BOJICTBOM,
HCIIOJIb30BaHUEM U MEPEepabOTKON BEIECTB;

e YIIIyOJICHUE TIPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUs, HEOOXOIUMBIX
JUIsT TpUOOpETEeHUsI YMEHUN OpPUEHTHPOBATHCS B MHUPE BEIIECCTB U OOBSICHEHUS
XUMUYECKUX SBICHUM, MMEKIMNX MECTO B TMPUPOJE, B MPAKTHUYECCKOU
NESATeIbHOCTH U TTIOBCETHEBHOM KU3HH.

B nnane peanuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX
(GYyHKIMI 1IETOCTHOM CHUCTEMBI CPEJHEro oO0Imero oOpa3oBaHUsS TPH HU3YUYCHUH
npeamera «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0COOyH  aKTyallbHOCTH
puoOpeTar0T TaKUE 1EJIM U 3a]]auH, KaK:

e BOCTIUTAaHUE YOSKJIEHHOCTH B MIO3HABAEMOCTH SIBIICHUM TIPUPOIbI, YBAKCHUS
K MPOIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX M MPUKIAJTHBIX UCCIETOBAHUM
B XUMHH, (POPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU;

epa3BUTHE MOTHBAIMM K OOyYEHHIO U TO3HAHHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJII0O M CaMOBOCHIHTAHHIO HAa OCHOBE YCBOEHHS OOIIEUYEIOBEUECKUX
IICHHOCTEH;

e Pa3BUTHE IO3HABATEIBHBIX HWHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
criocoOHOCTeH o0y4Jaronxcs, GoOpMUPOBAHKE Y HUX CO3HATEIIFHOTO OTHOIICHUS K
caM000pa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCIEHIHOM
npodeccuoHaIbHOM U 00IIECTBEHHON NIEATeNbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO M IOTPEOHOCTH B 37I0POBOM 00pase KU3HHU;

e popMupoBaHHE yMEHUW M HABBIKOB PAa3yMHOT'O MPHUPOAONOIH30BaAHNUSA,
pa3BUTHE SKOJOTHYECKOW KyIbTypbl, NPUOOpPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOMN DKOJIOTUYECKOMN AEATEIHbHOCTH.

OOmiee 4YHWCIO YacoB, TMPEAYCMOTPEHHBIX HJIsi M3YyYCHUS XUMHUH Ha
YTIIyOJICHHOM YpPOBHE cpeaHero oomiero oOpaszoBaHus, cocTaBisier 204 4acoB: B
10 xnmacce — 102 yaca (3 yaca B Hepento), B 11 kmacce — 102 uvaca (3 uvaca B
HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buuabl H30MepuU: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas popmMyia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTasel yriepona, G-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBSA3MW, MOJUMEpU3aluu U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOSHUSI 1 XUMHUUECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKWHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIC peakinyi Ha TPOMHYIO CBA3b. CIIOCOOBI MOTYYSHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a M €ro TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B 0€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aINKUIBHBIX PpaJUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yrosib U npoaykThl ero nepepadotku. CrocoOwl nepepadboTku HePTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCaMU yTIE€BOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnNoud. B3anMOIENCTBUE IUTajJOr€HAIIKAHOB C MAarHueM M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHue (PU3MUYECKUX CBOMCTB YrIEBOJOPOJOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJIOPOJIa B OpPraHUYECKUX BEIIECTBAX, IOJIydeHHUE OITHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue opranndecKue coeMHeHMS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJEKYJaMH CIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUss M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMU, KauyeCTBEHHAasi pEaKlMs Ha MHOTOAaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUJIPOKCOTPYNMBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHUE ANIbJIETUA0B, KAUECTBEHHbIC PEAKIIUA HA AJIbICTUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH06as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznuecke U XUMUYECKHE CBOMCTBA KUPOB: TUAPOIH3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonos (MOHO-, Tu-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOEe OpoxeHue. [IpuMeHeHue TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoydyeHue 3GUpoB 1eitoio3bl. [lonstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIHUPTA B alIbJACTHJ HAa PACKAJIEHHOM MEIHOM ITPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOWMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHwinH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU OL-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX OpraHUYeCKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: THUIPOJIM3, ACHATYpalUs,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JlKH, pelIeHHE OHKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AINU, CPEAHSS MOJEKYIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y THin3anus 1 nepepadboTka miacThka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KalpoH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OPraHUYECKOTO COEIWHEHUs 1o Macce (00bEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHUE [I0JIM BBIXOAA MPOAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, NPHUHATBIX B OTHAEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, arToM, 3SJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBINA W reTepoTpodHbIA TUI MUTaHUSA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPEJICTBA, MATEPHAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B COOTBETCTBUM € CHCTEMHO - JI€ATEIbHOCTHBIM IMOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M MPAKTHUYECKON J1eITeNbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YBa)KEHHUS K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(OpMAIMU O MEPEAOBBIX JIOCTUKEHUIX COBPEMEHHOM OTEUECTBEHHOU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTeW 370poBOro M Oe3omacHoro o0pasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHUSI I[EHHOCTU TMPaBUJI HWHIUBHUAYAJBHOTO U  KOJUICKTHBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHIO Mpodeccuil pa3aIuvaHoro pojia, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanusa, Oymymieit mpodeccun u peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIO0AJTBHOIO XapakTepa SKOJIOTMYECKUX MpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOTO HEMpUATUS JEUCTBUN, NPUHOCSAIIUX BpEll OKpYyKalolen
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH | penieHuu MpobsieM COXpaHCHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
[UBWIM3alUA: B €€ TyMaHHUCTHYECKOW HANpaBIIEHHOCTH W BAaXXHOHM pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W WMEIOMIMXCA JAHHBIX C I[EJAbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa MU CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHbIC yueOHBbIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBUA

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIaccU(PUKalMU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIUPOBATH BHIBObI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaknuu — TPH PEIICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CAaMOCTOSITCIIBHOTO IIJIJAHUPOBAHUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB ITO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OPUCHTHPOBATHCSI B PA3IMYHBIX HCTOYHWKAX WHPopManuu (Hay4dHO-
MOMYJIIpHAs. JIMTepaTypa XHUMHUYECKOTO COJIEpPKaHUs, CIPaBOYHBIE IOCOOMS,
pecypcbl MHTEepHETa), aHaIM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BHIOB U (HOpM
IpeICTaBIICHUS, KPUTHUYECKH OIICHUBATh e JOCTOBEPHOCTH u
HETIPOTHBOPEYHUBOCTH;

(GopMyTUpPOBaTH 3aIPOCHI U MPUMEHSATh PA3TUYHBIC METONbI MPHU IOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, aO0peBUaTypbl, HOMEHKIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBATh UJIEU, (HOPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEIOAKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEeN pe3ylbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,

MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOTro MpoeKkTa, U (OpMYyJIUpPOBATH BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIC IeHCTBUSA:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBISATH CBOKO IIO3HABATEIBHYIO
JEATENbHOCTh, OmNpenensas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M II0 Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YE€OHBIX M HUCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubojee
b exTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKLIMAX;

OCYLIECTBJIATh CAMOKOHTPOJIb JEATEIIBHOCTH Ha OCHOBE CaMOaHaau3a W
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YTIIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeaHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMSI, YMEHHS U CITIOCOOBI IEHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B PA3IUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECICUEHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEpPUAIIOB,



HOBBIX HCTOYHHUKOB SHEPTUH, B obecrieueHun palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBEeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpelie;

BIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, CTCTICHb OKHUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. VM. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHU, MUPOBO33PEHUYECKUE 3HAHMS, JIKAIIUEe B OCHOBE
MOHWMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUH; MPEACTaBICHUS
0 MeXaHuW3MaxX XUMHUYECKHX PpEaKIHUM, TEPMOAMHAMUYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKAaHMS, O B3AUMHOM BJIMSHUU aTOMOB U TPYIN aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(haKkTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHHH M OE€30MacHOM
UCITOJIb30BAaHUHM BAXKHEHIIIMX OPraHUYECKUX BEIICCTB B OBITY U MPAKTHYECKOM
NEATeIbHOCTH ~ YeJloBeKa, OOmMMX  HAay4YHBIX  MPUHIUIAX  XUMHYECKOTO
IIPOU3BOICTBA (HA MPUMEPE MPOU3BOICTBA METaHOJIA, TIepepabOTKU HEPTH);

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIE TMPHU3HAKH TOHSATHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPHU
ONMCAaHUU COCTaBa, CTPOCHHUS M CBOMCTB OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIIETHBIX ) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XHMHYECKUX PEAKIUid W PacKpbIBaThb UX CYIIHOCTD:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAaKIMid  TMOCPEJACTBOM  COCTaBJICHUS
JJIEKTPOHHOTO OajlaHca »ATUX pEeaKIHi, peaklui HOHHOro oOOMEeHa WyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAIC)KHOCTh HU3YyUYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpeACTaBUTENIC OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIVH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHWII, U3O0MPEH, XJOPOIpPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. Bytieposa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKCHOB, aJIKaUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXKAY  HHUMH  ypaBHEHHSIMHU
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUIIA KOBAJICHTHOM CBSI3U (G- U T-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHI: TMPOBOJUTH PaACUYETHl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBa MO WM3BECTHBIM MACCOBBIM JOJISIM XHMHYECKHUX SJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICSATEIBLHOCTH 4YEJOBEKa, CBS3aHHOM C TmepepaboTKoit
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUN DKCTIEPUMEHT (MOJy4YEHHE UM M3YUYCHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e301MacHOro OOpallleHWs ¢ BEIIeCTBAaMH MW JIabOpaTOPHBIM 00OPYIOBaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaTtens [IK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMAIIMK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4eOHO-HayJIHAas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.
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10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kourtpoabubie | Ilpakruueckue | (uupposbie)
n/n NMPOrpaMmblI Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypcsbl
Pa3nesn 1. Teoperudyeckue 0CHOBbI OPraHu4ecKoi XumMuu — 84
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX coequHeHnii A. M 8 bubmmorera [TOK
' P P o https://m.edsoo.ru/d69df650
byrneposa
Hroro mo pazueny 8
Paznea 2. Yraesogopoabl — 354
21 [IpenenvHbIE YrIIEBOAOPOIBI — AJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yriaeBoI0POIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKa/IUEeHbI, aTKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHYECKHE YTICBOIOPOEI (apeibi) https://m.edsoo.ru/d69df650
24 [IpupoiHbIE HCTOYHUKH YIIIEBOJIOPOIOB U HX 4 bubnuoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
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2.5 r 4 1
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Utoro no pazneny 35
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3.1 C ) 11 1
THPTRL. FOCHOT https://m.edso0.ru/d69df650
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
3.2 . Kap6 .C 21
keToHbl. KapOoHoBBIe KHCTIOTHI. ClI0KHBIE https://m.eds00.ru/d69df650
3¢upsl. XKups
bubmmoreka [{OK
3.3 v 9
TTICBOJBI https://m.edso0.ru/d69df650
Hroro no pazneny 41

Pa3nen 4. A3oTcoaep:kaiiue opraHuvdecKue coeTuHeHus — 134

bubmmoreka [{OK
4.1 AMUHBL. A .b 1
FIHPL AMIHOKICIOTEL HEH 3 https://m.eds00.ru/d69df650
Hroro mo pazueny 13
Pa3nes 5. BoicokoMouieKyIsipHbIe COeANHEHUS — (4
bu6moreka [IOK
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos
N P — Jlata DJIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero HLle IIpakTu4ec e — o0pa3oBaTe/IbHbIE
KHe padoThl pecypcbl
padoThI
BBoaHbIll HHCTPYKTaX
Paznea 1. Teopernueckne 0CHOBBI
OpPraHuYecKoi XumMmum - 8 4
T.1.1. IlIpeamMeT opraHn4ecKoil XMuMHUH.
Teopus cTpoeHnsi OPpraHMYeCKuX
coequHeHuit A.M. ByrtiiepoBa — 84
1 [TpenMet u 3HaYCHHUE OPTaHUICCKON 1 04.09.2024 | Bubmuorexa [JOK
XUMUH, TIPEICTABJICHHE O MHOTO00pa3uu https://m.edso0.ru/3686e6f5
OPraHNYeCKUX COCTMHEHUMN
DNEeKTPOHHOE CTPOEHUE aToMa yriepoja
5 (ocHOBHOE 1 BO3OYKJIEHHOE COCTOSTHHS). 1 bubnuoreka [IOK
BanenTtHsle BO3MOKHOCTH aTromMa 04.09.2024 | https://m.edsoo.ru/Oce6fd4c
yriepoja
XuMuYeckas CBSI3b B OpraHU4eCKUX
3 coeTMHCHUAX. MexaHU3Mbl 00pa30BaHMs 1 bu6mmoreka [IOK
KOBAJICHTHOM CBSI3HU, CIIOCOOBI pa3phbiBa 06.09.2024 | https://m.edsoo.ru/8d39f5c8
CBs3EH
4 Teopust cTpoeHUsI OpraHUuYECKUX 1 bubnuoreka [JOK
coenuHenuit A. M. byrieposa 11.09.2024 | https://m.edsoo.ru/9e595ch8
Bunbl uzomepun: cTpykrypHas,
5 HpocipaHCTBeII;)Haﬂ. 9izlliTzI())HHble 1 Bubmmorexa LIOK
11.09.2024 | https://m.edsoo.ru/b0e61661
3¢ deKTh B MOJIEKYIaX OPraHUYeCKUX
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COEIMHEHUN

[IpencraBnenue o kmaccu(pukanuu u

6 CUCTeMaTHYeCKasi HOMCHKJIaTypa bubmorexa HOK
13.09.2024 | https://m.edsoo.ru/c212dd21
(IUPAC) oprannueckux BeIIecTB

7 Krnaccudukanus peaxiuii B bubmuoreka [JOK
OpPraHUYECKON XUMUU 18.09.2024 | https://m.edsoo.ru/ba5706aa

3 CucreMaru3anus 1 0000IIeHIE 3HAHUH bubmmoreka [{OK
0 TeMe 18.09.2024 | https://m.edsoo.ru/87a37cab

Paznen 2. YriaeBogopoanl — 354

T.2.1. IlpeaesibHbIE YII1€BOAOPOAbI —
aJIKaHbl, MUKJI0AJIKAHBI — 5S4

9 AJ'IKaHBII, FHOMOJIomquKI/Iﬁ psia, oOmas bubmmorexa TTOK
’ 20.09.2024 | https://m.edsoo.ru/25a14636

(dhopMyIia, HOMEHKIIATypa H H30MEpHs,
AJIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYIT

10 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubnuorexa [JOK

aJIKaHOB 25.09.2024 | https://m.edso0.ru/3137711c
HaxoxieHne alKkaHOB B PUPOJIE.
11 CHOCO6L?HOJ‘Iy‘ICHI/IH u an/II;/IeII){eII[{He bubmorexa HOK
25.09.2024 | https://m.edsoo.ru/259b0a5b
AJIKAaHOB
Huknoankansl: o0mmas popmyina,

12 HOMEHKJIaTypa U U30MEpHUsl, 0COOCHHOCTH bubnuorexa [IOK
CTPOCHHS M XUMUYECKUX CBONCTB, 27.09.2024 | https://m.eds00.ru/156730d2
CTOCOOBI IOJTYYCHHUS U IPUMECHEHHUE

Pemenune pacu€THbIX 33124 Ha

13 oTpeeNieHue MOJIEKYAIPHON (GOPMYITBI bubnuoreka [JOK

OpPraHMYECKOT0 BEIIECTBA 110 MACCOBBIM 02.10.2024 | https://m.edsoo.ru/bf84d8eb

J0JIAIM aTOMOB 3JICMCHTOB, BXOOAIINX B
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ero cocras. Cucremaruzamnus u
0000111eHrE 3HAHUN 110 TEME

T.2.2. HenpeneabHble YIJ1€BOAOPOAbI:

aJIKeHbl, AJIKAAUEHb], AJTKUHbI — 144
AJIKEHBI: TOMOJIOTUUECKH psl, oO1as

14 (dbopmyIia, HOMEHKIIATypa, JEKTPOHHOE U bubamorexa [OK
pMYIIa, pa, P 02.10.2024 | https://m.edsoo.ru/273b0ale
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U ITUC-TPAHC-U30MEPHS
AJIIKCHOB
15 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
ankeHoB. [IpaBuno MapkoBHHKOBA 04.10.2024 | https://m.edsoo.ru/21069ccd
16 CriocoOsI MoTy4eHusT U IPUMEHEHNE bubnuotexa [JOK
AJIKEHOB 09.10.2024 | https://m.edsoo.ru/665dc058
[Ipaktrueckast pabota Ne 1 mo teme
17 "[lonydeHue >TUIIEHA U U3yYEHHE €T0 Bu6amorexa [JOK
. yi yi 09.10.2024 | https://m.edso0.ru/0941eed8
cBoiicTB". MHcTpyKkTax no Th
Pemenue pacu€rHbIx 3a1a4 Ha
18 oTpeIeJICHUE MOJICKYIIIPHOU (OPMYJIIbI bubmmorexa [IOK
bl yIP Py 11.10.2024 | https://m.edsoo.ru/e9ea9921
OpPraHHYECKOro BellecTBa
AJNKaJAMEHbI: CONPsHKEHHBIE,
19 M30JIMPOBaHHBIC, KyMYJIMPOBAHHbBIC bubmmorexa [IOK
P > KPMYIHD ' 16.10.2024 | https://m.edsoo.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnunoreka [JOK
JIUEHOB 16.10.2024 | https://m.edsoo.ru/e561253d
21 CriocoOBlI mosTyueHus: U IpUMEHEHUe bubnuoreka [JOK
AIIKaUEHOB 18.10.2024 | https://m.edsoo.ru/1aa81660
99 AJNKUHBI: TOMOJIOTHYECKUI psif, oOmias bubnuoreka [JOK
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U 23.10.2024 | https://m.edso0.ru/68b6ccac
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IIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
¢bu3nvecknue CBOKWCTBA

23 XUMHUYECKHE CBOMCTBA aJIKHHOB bubmorera [JOK
23.10.2024 | https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakliK HAa TPOMHYIO bubnuorexa [JOK
CBSI3b 25.10.2024 | https://m.edsoo.ru/7b1c48da
o5 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuotexa [JOK
QJIIKHOB 06.11.2024 | https://m.edsoo.ru/a6f9alea
26 Pemrenne 3aga4: pac4€Tsl IO YpaBHEHUIO bubnuoreka [JOK
XAMUYECKON peaKkIiuu 06.11.2024 | https://m.edsoo.ru/5db8e526
97 Cucrtematusanus 1 000011IeHNEe 3HAHUN
o TeMe 08.11.2024
T.2.3. ApomaTnuyeckue yrjeBoaopoabl
(apenbl) — 84
ApeHbl: TOMOJIOTHYECKHH psi, 00Ias
28 (fp(I)) MyJia, HOMEHKJIaTypa paJIHeKT Icl)lﬁﬁoe " bubmorexa OK
pMyIa, ypé- P 13.11.2024 | https://m.edsoo.ru/a92a7094
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
OCH30J1a ¥ TOJTyo0JIa, UX (U3UIECKUE
CBOICTBa
29 XUMHUYECKUE CBOMCTBA apPEHOB: PEAKIIMH bubnuorexa [JOK
3aMeleHus 13.11.2024 | https://m.edsoo.ru/a44alaed
XHWMHUYECKUE CBOMCTBA apEHOB: PEAKIIUU
30 MIPUCOEAMHEHUS, OKUCIICHHE TOMOJIOTOB bubmmorexa [JOK
P ! ’ 15.11.2024 | https://m.edsoo.ru/ad4alaed
OcH3071a
31 OCO0OCHHOCTH XUMHUYECKHX CBOHCTB bubmuoreka [JOK
CTHpOJIa 20.11.2024 | https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3a1a4 Ha bubnuorexa LIOK
32 .
oIpeieIeHre MOJIEKYIIIpPHON (OPMYIIBI 20.11.2024 | https://m.edsoo.ru/53461a2c
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OpraHu4eCKOro BCUIcCTBa

33

CrniocoObl mosTyyeHus U NpUMEHEHNE
apeHOB

22.11.2024

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

34

I'enernueckas CBs3b MEXKIY
pa3IMYHBIMU KJIACCAMHU YIIIEBOAOPOAOB

27.11.2024

35

Pacu€tel 0 ypaBHEHUSAM XUMHUYECKUX
peakuwuii. Cucremaruzaiusi u 00001IeHNEe
3HAHUM MO TeMe

27.11.2024

36

T. 2.4. [IpupoaHble HCTOYHUKH
YIJIEBOIOPO/I0OB M UX NMepepadoTka — 44
[Ipupoxausiii raz. [lomyrasie HEQTsIHBIE

rasbl

29.11.2024

37

KameHnHbIi1 yroJib 1 IpoIyKThI €r0
nepepaboTKu

04.12.2024

bu6moreka [IOK
https://m.edso0.ru/69b3398b

38

Hedts 1 ciocoOn1 €€ mepepaboTKu.
[IpumeHeHre MPOAYKTOB NIEpepadOTKU
HedtH

04.12.2024

bu6moreka [IOK
https://m.edsoo.ru/21f9de78

39

I'enetnueckas cBI3b MCXKOY
Pa3IMYHBIMH Kj1aCCaMHU YIJIEBOAOPOOA0B

06.12.2024

40

T.2.5. I'ajioreHONPOU3BOAHbIE
yIJIeBOAOPOAOB — 44
["anmorenonpon3BoAHbBIE YTIIEBOJOPOIOB:
ANIEKTPOHHOE CTPOCHHE; PEAKITUU
3aMeIleHMS TajJoreHa

11.12.2024

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

41

JlericTBHE MIEI0YEH Ha
rajoreHnpous3BoAHbIe. B3aumopeiicteue
JUTAIOTCHAJIKAHOB C MATHHEM U IIHHKOM

11.12.2024

42

CI/ICTeMaTI/IBaI_[I/IH u 0606H_IGHI/IC 3HaHUH

bu6mmoreka [JOK
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o pazzaeny "Yrieroaopoasr"” 13.12.2024 | https://m.edso0.ru/20e89f22
43 KonTtposneHas paboTa o teme bubmuoreka [IOK
"YrieBoaoposr” 18.12.2024 | https://m.eds00.ru/95c9e298
Paznen 3. Kuciopoacoaep:xamue
opraHuyeckue coeqnHeHus - 41ly
T.3.1. Cniuptsl. ®enoa — 11y
44 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: bubmmoreka [{OK
TOMOJIOTHYECKHUH psif, oOmmas popmyna, 18.12.2024 | https://m.edsoo.ru/df04c5cd
CTPOEHUE MOJICKYII, H30MEpHS,
HOMEHKJIaTypa, Kiiaccu(ukanus,
(bu3uvecKue CBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuotexa [JOK
OJTHOATOMHBIX CITHPTOB 20.12.2024 | https://m.edsoo.ru/26ee34fe
bu6moreka [IOK
CriocoOblI mosTyueHus: U IpUMEHEHUe
46 O HOATO . 5 95 122024 https://m.edsoo.ru/484100000
JTHOQTOMHBIX CITUPTOB 12. 000000
[Ipocteie 3¢upbl: HOMEHKIATYpa U
47 I/I3I:)Me us ((1))c§6eHHOCTH (I)I/ISZzCCKI/IX u bubmmorexa [TOK
pHL, . 25.12.2024 | https://m.edsoo.ru/c2c788b2
XMUMHYECKUX CBOICTB
MHoroaToOMHBbIE CITUPTHI:
48 ATUJICHTJIMKOJIb U TJIMLEPUH, UX bubmmorexa [IOK
HEpHH, s 27.12.2024 | https://m.edsoo.ru/ee4d84aa
(u3znyuecKkrue U XMMHUYECKUE CBOMCTBA
BBoIHBIN HHCTPYKTAX
49 Cnof:[o61,1 ToJI pZII-iI/I}I U IPUMEHEHNE bubmorexa HOK
I P 08.01.2025 | https://m.edsoo.ru/d12e567d
MHOTOATOMHBIX CTUPTOB
@DeHo: CTPOCHHE MOJIEKYJIBI,
50 ¢uznyeckue cBoicTBa. TOKCUYHOCTh Bubmmorexa LIOK
' 08.01.2025 | https://m.edsoo.ru/2ce726f8

(benona
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bubnuoreka [IOK

>1 Xumirieckue CBOHCTBA (eroia 10.01.2025 | https://m.edsoo.ru/037ca5f9

52 CriocoObI MMoJTydeHusT ¥ IPUMEHEHUE bubnuorexa [JOK
(denoia 15.01.2025 | https://m.edsoo.ru/c77ddf4c
[Ipaktudeckas padora Ne 2. Pemmenue

53 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuotexa [JOK
"CrupTsl 1 peHoITbl". MTHCTPYKTaXK 110 15.01.2025 | https://m.edsoo.ru/fd0ced09
Th
Cucremaru3anus U 0000IICHIE 3HAHUMN 17 01.2025 bubmuorexa [JOK

54 o TeMe https://m.edsoo/ru/1810ch9b
T.3.2. KapOoHWJIbHbIE COeIMHEHMS:
anbaeruabl u KeroHbl. KapOoHoBbIe
KkucJa0Thl. CiiokHbIe 3Qpupbl. ZKupbl —

55 21y
AJNBJIETHIBI M KETOHBI: 3JICKTPOHHOE 22.01.2025 | Bubmuoreka [JOK
CTpPOCHHE KapOOHUIBLHOM TPYIITIHI; https://m.edsoo.ru/b139beaa
TOMOJIOTHYECKHE PSJIbI, 00IIas
dhopmyra, n3oMepHusi 1 HOMEHKJIaTypa

56 AJNbACTH]IBI M KETOHBI: (PU3UUECKHE bu6mmoreka [IOK
CBOMCTBA; pEaKIMK TPUCOCTUHEHUS 22.01.2025 | https://m.edsoo.ru/c887425¢c

57 Peaknny oKHCIIEHNS U KAUECTBEHHEBIE bu6moreka [IOK
pE€aKiuy aIbJETUIOB U KETOHOB 24.01.2025 | https://m.edsoo.ru/a393baa9

58 Crnioco0bl nostyueHust aabIAeru0B U bubnuorexa [IOK
KETOHOB 29.01.2025 | https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETbHBIE

59 KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH bu6mmoreka [JOK
CTPOEHUS X MOJIEKYJ 29.01.2025 | https://m.edsoo.ru/fecOb113
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N3omepust 1 HOMEHKIIATypa KapOOHOBBIX

bubnuoreka [IOK

00 KHCIIOT, X (pu3nuecKue cBOiCTBa 31.01.2025 | https://m.edsoo.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT 05.02.2025 | https://m.edsoo.ru/40e6e0e9
OcoOeHHOCTH CBOWCTB MypaBbUHON
62 KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX brbamorexa [OK
05.02.2025 | https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HEMPEAEIbHbIX U
apoMaTH4eCcKUX KapOOHOBBIX,
63 TMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX bubamorexa [OK
07.02.2025 | https://m.eds00.ru/83a08773
kucyoT. [IpenacraBuTenu BeICIITUX
KapOOHOBBIX KHUCJIOT
64 [TonsTre 0 MPOM3BOAHBIX KAPOOHOBBIX bubnuorexa [JOK
KHCIIOT 12.02.2025 | https://m.edsoo.ru/0d162d9d
65 CriocoObl MoTy4eHus1 U IPUMEHEHNE bubnuoreka [IOK
KapOOHOBBIX KHUCIOT 12.02.2025 | https://m.edsoo.ru/7c065c9d
CrnoxHbIe Y(QUPBI: TOMOJOTHYECKUH P,
66 obmas Gopmyia, uzoMepus u bubmorexa HOK
14.02.2025 | https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
a¢upoB 19.02.2025 | https://m.edsoo.ru/ad6b94b2
Pemenue pacuérHbix 3a1ay: 1o
68 YPaBHEHUIO XUMHUYECKON peaKinu, Ha
oTmpeieNieHue MOJIEKYIIPHON (GOPMYIIBI 19.02.2025
OpPraHMYECKOTO BEIECTBA
IIpaktuyeckas pabora Ne 3. Pemenue
69 AKCMIEPUMEHTAJIBHBIX 33124 10 TEME Bubmmorexa LIOK
21.02.2025 | https://m.edsoo.ru/486671fb

"KapOoHoBbIe KUCHOTHI. CIIOKHBIE
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s¢upsr". MactpykTax no Th

XKupsr: crpoenne, puznveckue u

bubnnoreka [IOK

70 XUMUYECKHE CBOMCTBA (TUIPOIIH3) 26.02.2025 | https://m.edsoo.ru/al9c5b98
OCOoOGEeHHOCTH CBOWCTB JKHPOB,
71 COJIEpXKAIIUX OCTATKU HEMPEICTbHBIX bubnmorexa LOK
26.02.2025 | https://m.edso0.ru/b0331922
KUPHBIX KHCIOT. JKUphI B ipupoe
MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
79 KHUCJIOT, UX Motoulee aercrsue. [lonarue bubnuotexa [JOK
O CHHTETUYECKUX MOIOIIUX CPEICTBAX 28.02.2025 | https://m.eds00.ru/3c566565
(CMCO)
['eneTnueckas cBs3b YriaeBOJAOPOJAOB U
73 Kchopollconepmampi’; oprainlzleixnx Bubamorexa [JOK
05.03.2025 | https://m.edso00.ru/56790c96
BEIIIECTB
74 PacuéTel o ypaBHEHUSM XUMUYECKUX
peakimit 05.03.2025
75 CucreMaru3anus 1 0000IIeHUE 3HAHUHT bubnuorexa [JOK
0 TeMe 07.03.2025 | https://m.edsoo.ru/f8eaf2eb
T.3.3. Yriaesoanl — 94
76 OO6mrast XapaKTepUCTUKA YTIIEBOJIOB U bubnuorexa [JOK
Kiaccuukaiys yrieBo10B (MOHO-, JH- 12.03.2025 | https://m.edsoo.ru/7a9693al
Y TIOJTHCaxXapHIbl)
77 Mounocaxapuabl: GpU3NYECKUE CBOMCTBA bubnunoreka [JOK
W HaXO0XJICHUE B MIPUPOJIC 12.03.2025 | https://m.edsoo.ru/b4bdda2d
78 IIpuMeHeHue TII0KO3bI, €€ 3HAUYECHUE B bubnuoreka [JOK
KU3HEACITEIIbHOCTH OpraHru3ma 14.03.2025 | https://m.edsoo.ru/5e61122d
HcaxapuJibl: caxapo3a, MaJlbT03a 1
79 fammaf I‘?&XO)KI[CEI/IC B MPUPOJIE U bubmorexa [IOK
19.03.2025 | https://m.edsoo.ru/eb0384e7

NPHUMCHCHUC NUCAXapUI0B
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[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKY, GUINICCKUE U brbamorexa [OK
p Y - 19.03.2025 | https://m.edsoo.ru/72a04508
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
81 [TonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX bubamorexa [OK
Y 21.03.2025 | https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3a1a4 Ha
82 OIpeESIEHNE JOIM BBIX0A IPOAYKTA bubmorexa LOK
P POAYI 02.04.2025 | https://m.edsoo.ru/7fded7ef
PEaKIUU OT TEOPETUICCKH BO3ZMOKHOTO
83 Cucremaru3zanus 1 0000IIeHUE 3HAHUM bubnuotexa [JOK
o Teme 02.04.2025 | https://m.edso0.ru/08d4364c
KounTponbnas paborta no teme
"Kucnopoaconepxamiye opraHu4ecKue Bubamorexa [JOK
POLICOACpHATIHE Op 04.04.2025 | https://m.edso0.ru/42c6678e
84 coequHeHus"
Pasznen 4. A3oTconepxamme
OpraHuyvecKue coequHenns: - 124
T.4.1. AMUHBI. AMMHOKHCJIOTBI.
85 beaku — 134
AMUHBIL: KTaccu(UKALNS, CTPOCHHE 09.04.2025 | Bubmuoreka [IOK
MOJIEKYJI, 00111asi popMyJia, U30Mepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nYecKue CBOCTBa
86 XHUMHUYECKHE CBOUCTBA aTu(aTHUECKUX bubnuoreka [JOK
aMHUHOB 09.04.2025 | https://m.edsoo.ru/1bc5cf80
AHWINMH: CTpOEHUE aHWIINHA,
87 0COOEHHOCTH XMMHYECKHUX CBOWUCTB bubmorexa HOK
11.04.2025 | https://m.edsoo.ru/39cd21f1
aHWJINHA
88 CriocoOslI mosTyueHus: ¥ IpUMEHEHUe bubnuoreka [JOK
ann(paTHUECKUX aMHUHOB 16.04.2025 | https://m.edsoo.ru/eal38763
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa U bubnuorexa LIOK
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nzomepusi, pU3HUECKUe CBOMCTBA. 16.04.2025 | https://m.edsoo.ru/d1773e80
OtnenbHbIC PEACTABUTEH O

AMUHOKHCIIOT

XUMHYeCKHEe CBOMCTBA aMIHOKHCIIOT,

90 HX OMOJIOTHYECKOE 3HAUYCHHE bu6mmoreka [IOK
aMUHOKHUCIIOT. CUHTE3 U TUAPOIIH3 18.04.2025 | https://m.edsoo.ru/77df705a
MIENITHIOB

01 benku kak npupoAHbIE TOJIUMEDHI; bubnuorexa [JOK
CTPYKTYpHI OEIIKOB 23.04.2025 | https://m.eds00.ru/429e9899

. bubnuotexa [JOK

92 XUMIeCkHe CBOHCTBA GenkoB 23.04.2025 | https://m.edso0.ru/6237306d
A3oTCcoIepKaIIe TETEPOIUKINIECKIE

93 coenuHeHus. HyKienHoBbI€ KUCITOTHI: bubnuorexa [JOK
COCTaB, CTPOCHHE U OMOJIOTUYECKAs 25.04.2025 | https://m.edsoo.ru/521d1431
poJib
[Ipaktuueckas padota Ne 4. Perenue

94 SKCIEPUMEHTAIBHBIX 3a/]1a4 11O TEME bubnuoreka [IOK
"A30TCOIepKaIe OPraHuIeCKHe 30.04.2025 | https://m.edsoo.ru/8e3c02d1
coequuenus”. Mucrpykrax no Th
[Ipaktuueckas padota Ne 5. Permenue

95 AKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuorexa [JOK
"Pacnio3naBaHne OpraHMYeCcKuX 30.04.2025 | https://m.edsoo.ru/bde3fdf6
coenunenuit”. Uucrpykrax no Th
O0600111eH1E 3HAHUN IO TEME

96 «A30TcoaepxaIire OpraHuuecKre 02.05.2025
BEILIECTBA

97 KonTposneHas paboTa o teme bubnuorexa [IOK
"A30TCoIepKallie OpraHnuecKue 07.05.2025 | https://m.edsoo.ru/ce561bc?
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coequueHus"

Pa3pnen 5. BoicokoMoJIeKy IsIpHbIE
coelMHeHUs1 - 64

T.5.1. BoicokoMoJieKyIsIpHbIE
COeIMHEeHUs — /4

98
OcCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJICKYIISIPHBIX COCTUHEHUN U 1 07.05.2025 | Bubamoreka [IOK
METO/Ibl X CUHTE3a — MOJUMEPHU3ALINS https://m.edsoo.ru/7aa63ebd
Y TIOJIMKOHICHCAIIHS

99 IInacTtmaccel. YTunuzanus u 1 bu6moreka [IOK
nepepaboTKa IIacTuKa 14.05.2025 | https://m.edsoo.ru/82242e0f

100 DIacToMephl: HATypaIbHbIN 1 bubnuotexa [JOK
CHHTETHYECKHE KayayKu. PesuHa 14.05.2025 | https://m.edsoo.ru/246103ec
Bousokna: HaTypanbHbIE,

101 HCKYCCTBEHHbIE, CHHTETUYECKUE 1 Bubamorexa [JOK

4 ’ ’ 16.05.2025 | https://m.eds00.ru/5963a601

[Tonumeps! crienuabHOTO Ha3HAYEHUS
[IpakTrueckas padota Ne 6. Permenue

102 AKCIEPUMEHTAIBHBIX 3314 10 TEME 1 bubnuorexa [JOK
"Pacnio3naBanme miacTMacc U BOJIOKOH". 21.05.2025 | https://m.edsoo.ru/3aebd77a
Huctpykrax no Th
O06o01eHre U cucTeMaTHU3aIus

103 M3yYEHHOTO MaTepuasa 1o TeMe 1 bubmmorexa [JOK
" 1 P " 21.05.2025 | https://m.edsoo.ru/6a22bled

BricokomoneKkynsipHble COeTUHEHUS
104 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1 23.05.2025
OBIIEE KOJIMYECTBO YACOB I1O 104

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; nox penakuueit Jlynuna B.B. O6mectBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOe 00111€CTBO
«3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1.  Xwumus (yrnyOneHHbI ypoBeHs). Peanuzanus tpedoBanuiit @I'OC
CpeaHero oo1ero 0opa3oBaHus : METOAMYECKOE TTocoOue st yuurtens / [A. A.
Kagepuna, M. I'. Cnactuna] ; Hayu. pea. H. B. CBupuaenkosa ; noa pea. A.A.
Kasepunoit. — M. : ®I'BHY «MHCTUTYT cTpaTteruu pa3BuThs 0Opa3oBaHUs»,
2023. — 100 c.: um.

2. llpenomaBaHue €CTECTBEHHO-HAYYHBIX MIPEIMETOB B YCIOBUSIX
OOHOBIICHHSI COJIepKaHUsI O0IIEero 0Opa3oBaHMs: METOAUYECKOE mocooue /
[[TenTun A. YO., 3arpannunas H. A., Hukumosa E. A. u ap.]; nox pexn. A. 1O.
[lentuna. — M.: ®I'BHY «HMHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHuUs
PAO>>. 2021. — 184 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://www.alhimik.ru

https://xumuk.ru

https://hij.ru
https://chemistry-chemists.com/index.html
https://ru.wikipedia.org/wiki/MopTan: Xumus
https://www.astronet.ru/db/msg/1180155
https://olimpiada.ru/

https://chemed.chem.purdue.edu

©CoNoOR~WNE

https://webelements.com/

10.www.periodictable.ru
11.https://www.cnshb.ru/AKDiL/0048/RM.shtm
12.https://periodicvideos.com
13.https://m.edsoo — bubnuotexa LIOK
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