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HOACHUTEJIbBHAA 3AIINCKA

Paboyas mporpamma 1o XMMHHU Ha YPOBHE CpeHero oomiero oopa3oBanus papaboTana Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
@enepanumn», TpeOoBaHUA K pe3yiabTaraM  OCBOeHHMS  (erepanbHOM  0Opa3zoBaTeIbHOM
nporpammel  cpeanero obmero o6pazoBanusa(P@OIl COO), npexacrasieHHsix B DepepaibHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTangapre COO, ¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickorr deneparmm,
peann3yoImMX 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanun Ha nepuoxa no 2025 roga» (Pacnopspkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha YpOBHE YINIYOJEHHOTO HW3YYEHHUs 3aHMMAeT BaKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. M3yuenwe mnpenmera,
peamu3zyeMoe B YCIOBUSX U PEepeHIMPOBAHHOTO, MPOQMILHOTO OOYy4YEeHHUs, MPU3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
HCO6XOI[I/IMYIO JUIA aJalTaliiyl UX K 6I>ICTpO MCHAIOIUMCA YCIIOBUAM JXU3HM B COLIMYMEC, a
TaKke Uil MPOJIOJDKEHHs oOydeHuss B OpraHuzalusax NpodecCHOHaIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHA SABJIACTCA O}IHOI>'I N3 ITPUOPUTETHBIX JUCIUIIIINH.

B mporpamMe mno XuMHHM Ha3HaueHHe IMpeaMeTa «XUMHUS» TMOJIydaeT HOoJIPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIeJIeH, colepKaHus, pe3ylIbTaToB 00y4eHUs U TPeOOBAHUN K YPOBHIO
MOJATOTOBKM BBITYCKHUKOB. CBUAETENBCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBINOJIHSAEMbIE
IPOrpaMMoH M0 XUMHUH (PyHKLIMU:

nH(OPMaLMOHHO-METOInYecKasl, peanMzanusi  KOTOPOH obecrieyrBaeT  MOJy4EHHUE
MIPEJICTaBJICHUS O LIEJSAX, COJIEp)KaHWHU, oOIel cTpaTeruu oOy4yeHHs, BOCIMTAHUS U Pa3BUTHUSA
oOyuarouiuxcs cpeicTBaMu MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;
OpraHU3al[MOHHO-TUIAHUPYIOIIAs, KOTOopas MpeAycMaTpUBaeT ONpEIe/ICeHHEe: MPUHIMUIIOB
CTPYKTYPUPOBAHHUS U TOCIIEA0BATEIBHOCTH U3yUeHUsI yueOHOro MaTepuania, KOJIMYeCTBEHHbIX U
KaueCTBEHHBIX €ro XapaKTEPHUCTUK; IMOAXOJ0B K (OPMHUPOBAHHUIO COJIEPKATEIHHONH OCHOBBI
KOHTPOJISI M OLEHKU 0O0pa30oBaTENbHBIX JOCTHKEHHH OO0ydaromuxcsi B paMKax HTOTOBOI
aTTecraiuu B (oopMe €AMHOTO rOCYIapCTBEHHOTO 3K3aMeHa M0 XUMHH.

IIporpamma asst yriy01éHHOT0 U3yYeHUs] XUMUM |

yCTaHaBIIMBAET HHBAPUAHTHOE MTPEIMETHOE COJACPIKaHUE, 00s3aTeIbHOE JIJIsl U3YYCHUS B paMKax
OTIENLHBIX MPOdUIICH, TPEAyCMAaTPUBACT PACIIPECIICHIE U CTPYKTYPUPOBAHUE €TO IO KIIACCaM,
OCHOBHBIM COJICPKaTEIIbHBIM JIMHUSAM/pa3jieliaM Kypca;

NaéT TNPUMEpPHOE pacrpesieiiCcHue YYeOHOro BpPEMEHH, PEKOMEHIYEMOTo Ui H3Y4CHUs
OTJICNIbHBIX TEM;

npejyiaraeT NpUMEPHYIO MOCIE0BATEIbHOCTh 3YUSHHS YIeOHOTO MaTepralia ¢ y4€TOM JIOTHKU
MOCTPOEHHSI KypCa, BHYTPUIIPEAMETHBIX U MEXKITPEIMETHBIX CBSI3CH;

TaéT METOJMYCCKYI) HHTEPIPETALUIO IIeJe W 3a/a4 WU3YydeHHs MpeaMeTa Ha YriayOolEéHHOM
YPOBHE C YY4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CpEIHEro oOIero oOpa3oBaHHS,
COJICpKATEIbHON  XapaKTePUCTUKU  IUIAHUPYEMBIX  pPE3yJbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTeNIbHOW MPOTPAMMBI CPEIHETO 00IIEro 00pa3oBaHusl (JIMYHOCTHBIX, METAITPEIMETHBIX,
MPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIILHBIX JICHCTBHIMA
00y4aroIerocs 1o 0CBOCHUIO COJICPKaHUS MPEIMETa.



[lo BcemM Ha3BaHHBIM MO3MLMSAM B [porpaMmMe IO XUMHHM IPEAyCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XHMHUU Ha YpPOBHE OCHOBHOTO oOImiero oopasoBaHus. 3a
mpelenaMi  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAIOLIEH COAEPKaHUS Y4EOHOTO MpeaMeTa «XUMHUsD O0CTaETcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTaBJISIFOIIEH, KOTOpask 10JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIlpaBICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaibHbIMH TONIOkeHUs MU PI'OC COO o HazHaueHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucteMe qudepeHnnpoBaHHOTO 00yIeHUs Ha
YpOBHE cpesiHero oOuiero o0pa3oBaHus XUMHUsI HA YPOBHE YriyOnEHHOTO M3y4EeHMs HalpaBieH
Ha peaju3alyi0 IMPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHMS B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOT0 00pa3oBanus. B 3Toil cBs3u
U3y4YEeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUE U
yrayOleHne TEOpPeTHUEeCKOM W MPaKTUYECKOM TOArOTOBKM OOY4YaroLIMXCs, BbIOpaBLINX
onpenenéHHbIi Mpoguiib 00y4eHns, B TOM YHUCIIE€ C MEPCHEKTUBOM MOCIEAYIOMIEr0 MOIyYeHUS
XMUMHUYECKOTO 00pa30oBaHMs B OpraHu3anusax npodeccuoHanibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuit ®I'OC COO k mIaHUpyeMbIM pe3ylbTaTaM OCBOEHHUs (eaepantbHON
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OpUEHTHPOBAHO TAKXKE Ha PELlIeHUE 3a7a4 BOCIUTAHUS U COLMAIILHOTO Pa3BUTHS 00yJaromuxcs,
Ha (OPMHUPOBAHHE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUHN pallMOHaIU3aIH y4eOHOTOo
Tpyna #  OOOOMmMEHHBIX CIOCOOOB  JCATENBHOCTH, HWMEIONUX  MEKIUCIUTLTHHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsiomiMMu TpeaMeTa «XUMHUA» Ha YpOBHE YINIYOJIEHHOTO H3YyUEHUS SIBISIFOTCS
yrayOnénnble Kypebl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOUH OpraHu3aluy COAEp)KaHHs STUX KypCOB B
porpaMMe 1Mo XUMUH 3a OCHOBY NMpUHATHI mojoxeHus I'OC COO o paznuumsx 6a30BOTO H
yrayOnE€HHOTO YPOBHEH U3ydeHHsI TPEAMETA.

OcHoBy coaepxanusi KypcoB «Opranudeckas xumusi» U «OOmas u HeopraHUuYecKas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CUCTeMa 3HAHUHN MOJIydaeT ONpeAeNEHHOE TEOPETHYECKOe
JIOTIOJTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro mMarepuana. Tak, Ha yriyOJI€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecrieueHa
BO3MOHOCTh 3HAYUTENILHOTO YBEIMYEHUS O00bEMa 3HAHMNM O XUMHUYECKUX OJJIEMEHTaX U
CBOMCTBaxX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHMS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS PEaKlii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KHHETHUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
[leproguyeckold  CHCTEMBI XUMHUYECKHMX DJIEMEHTOB  0a3upyeTrcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMUYECKasl CBSI3b OOBICHSAETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TAKXKEe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3zoBaHMs. M3yueHHe THUIOB peakiUid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUNA 00 JIEKTPOXMMUYECKHUX MpOoIeccax U 3JIEKTPOJIN3Ee PacIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHM4eckoil XMMHMM NPU PAaCCMOTPEHMM PEaKLHOHHOMN
CIOCOOHOCTH COEMHEHUH yJenseTcss 0coboe BHUMaHUe BOIpocaM 00 3JeKTPOHHBIX d(peKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.

Oco6oe 3HaueHHe MMEET TO, YTO Ha COJEp)KaHHWE KYpCOB XMMHMH YTIyOJIEHHOTO YPOBHS
U3yUYEHHs Ul KJIACCOB OMNpeaenéHHOro mpoduias (IJIaBHBIM 00pa3oM Ha HUX CTPYKTYpy H
XapakTep JIOTMOJHEHUH K 0o0IIel cucTeMe NMpeIMEeTHbIX 3HaHW) OKa3bIBAIOT BIMSHUE CMEXHbIE
npeamertsl. Tak, Hampumep, B COJACpXKAHUU MpeAMeTa I KIacCOB XHMHUKO-(U3NYECKOTO
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npoduiis OoJbIIOe 3HAYCHUE OYIYyT UMETh AJIEMEHTHI Y4eOHOTO MaTepuasa 1Mo oOmel XUMHH.
[Ipu u3yueHuw mnpeaMeTa B JaHHOM CJydae akIEHT OyIeT cleliaH Ha OOIIHOCTh METOJI0B
MO3HAHMUsI, OOIIHOCTh 3aKOHOB M TCOPUIl B XUMHUH M B (DH3HKE: aTOMHO-MOJICKYJISIpHAS TCOPHSI
(MonekynsipHass Teopust B (U3MKE), 3aKOHBI COXPAHCHHS MacChl W DHEPrHH, 3aKOHbI
TEPMOJIUHAMMKH, DJICKTPOJIN3a, IIPEACTABICHUS O CTPOCHUH BEIECTB U JAPYroe.

B To ke Bpems B coJiep)KaHUU MPEAMETa JIJIsl KIIACCOB XMMHKO-OMOJIOTHYECKOTO PO (HIIs
OoNBIIMN yACTBHBIA Bec OyJeT UMETh OpraHWYeCcKas XHUMHs. B 3TOM ciydae mpemaocTaBiseTcs
BO3MOJKHOCTB JUJIs1 00Jiee OOCTOSITEIHLHOTO PACCMOTPEHUSI XUMUYECKON OpPraHu3alluy KIETKU Kak
OMOJIOTMYECKONW CHCTEMBI, B COCTaB KOTOPOW BXOMISAT, K MPHUMEPY, TaKHUE CTPYKTYpPHBIC
KOMIIOHEHTHI, KaK JIMMHAbI, O€JIKH, YIJIEBOJbI, HYKJICHHOBBIE KUCIOTHI M Apyrue. [Ipm stom
3HAHHUS O COCTABE M CBOMCTBAX IMPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEHIECTB
CITy’KaT OCHOBOM ISl U3yUEHHUSI CYITHOCTH MPOIEeCCOB (POTOCUHTE3A, IbIXaHUsI, ITUIIEBAPECHHUSL.

B mnane ¢opMupoBaHHS OCHOB HAaydHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAaYYHBIX
METOJIOB ITO3HAHUSI U OMBITA PAKTUYECKOTO IPUMEHEHUS HAYYHBIX 3HAHUN H3y4eHUE NpeaMeTa
«XuMHS» Ha YrayOnEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Yy4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX obacteil «EcTecTBeHHO-HAaydHBIE TPEAMETHIY,
«MaremaTika 1 HHpopmaTHKa» U «Pycckuil SI3bIK U IUTEpaTypay.

[Ipn m3yueHun y4deOHOrO mpenMera «XHUMHsD) Ha YrIyOJIEHHOM YpOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO U CpeAHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MIEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYCCKOW NEATEIPHOCTH YeJOBeKa M OIHOTO U3
KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. Pemienue 3Toii 3agaun Ha yriryOJIEHHOM ypOBHE H3YYEHUS
npeaMeTa IpeArnoiaraeT pealn3annio TaKuX IeJeH, Kak:

e (QopMmMupoBaHUE TpEACTaBICHUI: O MaTEepUaTbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTIX H
MMO3HABAEMOCTH SIBJICHUN MPHUPOJBI, O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HAyK U eé
BeIylIeil posin B 00eCneYeHnH YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUN MPoOiieM
AKOJIOTHYECKOM, DHEPreTUYeCKOW U MHUIIEBOM O€30macHOCTH, B PA3BUTHH MEIUIUHBI,
CO3JJaHUU HOBBIX MaTEpUajIOB, HOBbIX HCTOUYHUKOB SHEPTUH, B 00ECIIEUEHUN PALIHOHATBHOT O
MIPUPO/IOIOIIL30BaHuUs, B (POPMUPOBAHMM MUPOBO33PEHUSI U OOIIEH KylIbTYphl YelOBeKa, a
TaK)Ke IKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M PUPOJHOMN CPEIE;

e OCBOGHHME CHCTEMbI 3HAHM, JEKAIIMX B OCHOBE XUMUYECKOI COCTaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MuUpa: (QYHIAMEHTAIbHBIX MOHSITHI, 3aKOHOB U TEOPUH XUMHH,
COBPEMEHHBIX MPEACTABICHUII O CTPOEHUHM BEIIECTBA HAa Pa3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYIIIPHOM, HAJMOJICKYISIPHOM, O TEPMOAMHAMHYECKAX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MPOTEKAaHUS XUMHUYECKHX peakiui, O XHUMHYECKOM pPaBHOBECHUH,
pacTBopax M JUCIEPCHBIX cHCTeMax, 00 OOMMX HAy4YHBIX MPUHILHUINAX XUMUYECKOTO
MIPOU3BOJICTBA;

e (QopmMupoBaHuEe y O00y4arOMMUXCS OCO3HAHHOTO MOHHUMAHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XMUMHYECKUX 3HAHUUN A1 OOBSCHEHUS KIIOYEBBIX WIEH M MpoOJIeM COBPEMEHHOW XMMHH,
Ui OOBSICHEHUS U TIPOTHO3UPOBAHUS SIBJICHHUH, IMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IrPaMOTHOTO pelIeHHs] MpoOJieM, CBSI3aHHBIX C XHMHEH, MPOTHO3WPOBAHHWS, aHaIW3a u
OIICHKM C TO3UIMI  JKOJNOTWYECKOW  Oe30MacHOCTH  TOCHEACTBHM  OBITOBOM U
MIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA, CBS3AHHOW C XMMHMUYECKHUM IPOU3BOJCTBOM,
HCIO0JIb30BaHMEM U TIepepabOTKOM BEIIECTB;

e yruyOJeHWe TpPEACTaBICHUNH O HAYYHBIX METOJaX I[IO3HAHUS, HEOOXOMUMBIX IS
MpUOOpETEHUsT YMEHHH OpPUEHTHPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS XUMUYECKHX
SIBJICHUH, MUMEIOMIMX MECTO B MPHUPOJE, B MPAKTHUUECKOM JEATEIBHOCTH W TMOBCEAHEBHOM
KU3HU.



B mutane peanuszanuy mepBOOYEpPEIHBIX BOCHHUTATENBHBIX U Pa3BUBAIOIMIUX (YHKIIHI
[IEJIOCTHOM CHCTEMBI CpelHero oOIIero oOpa3oBaHUs NMPH M3YyYCHHH TNpeaMeTa «XUMUs» Ha
yriIyOJaEHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TAKUE LIEIH U 33/1a4H, KaK:

e  BOCIHUTaHUE YOSKJIEHHOCTH B MMO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, YBAKEHUS K MPOIECCY
TBOPYCCTBA B o0OJacTu TCOPCTUUCCKHUX U NPUKIIAJHBIX I/ICCJI@I[OBaHI/Iﬁ B XMMHU, (1)OpMI/IpOBaHI/IC
MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

e  pa3BUTHE MOTHBAUMM K OOYyYEHHIO M IO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMs OOIIEYEIOBEUECKUX LICHHOCTEH;

o Pa3BUTHUEC NTO3HABATCIIbHBIX NHTCPCCOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX cnocoOHocCTEN
oOyyaromuxcsi, (pOpMHUpPOBaHUE Yy HUX CO3HATEIHHOTO OTHOIIEHHS K CaMOOOpa30BaHUIO H
HENpephIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHENTHOW Mpo(eCCHOHANIbHONW M OOIEeCTBEHHOM
NEeSITEeIbHOCTH, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3/I0POBbI0 UM MOTPEOHOCTH B 3/I0POBOM
o0pase XU3HU;

e (QopmMupoBaHME YMEHMH U HaBBIKOB pPa3yMHOTO NPUPOJIONIOIb30BAHUS, pPAa3BUTHE
9KOJIOTHYECKON KYJIbTYphbl, NPUOOpPETEHHE ONbITa OOLIECTBEHHO-IIOJIE3HONW HKOJIOTHMYECKOM
JeSITEIbHOCTH.

OO1ee yucino 4yacoB, IPEIYCMOTPEHHBIX JUISl U3YYEHHsI XUMHUU Ha YriIyOJIEHHOM YpOBHE
cpenHero o6mero obpaszoBanus, coctaBiseT 204 gacoB: B 10 wmacce — 102 gaca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).

COIJEPKAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKAS XUMMUSI
Teopernyeckue 0CHOBbI OPraHUYeCKO XMMHUU.

Hpez[MeT n 3HaA4YCHUC OpFaHquCKOﬁ XUMUH, TPCACTABICHUE O MHOFOO6paSI/II/I
OPraHu4YCCKuX COGI[I/IHGHI/II\/'I.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoja: OCHOBHOE U BO30YXKJIEHHOE COCTOSHHSL.
BanenTtHsle BO3MOKHOCTH atoMa yriepoja. XUMUYecKasl CBsi3b B OPraHMYeCKUX COCIUHEHMSIX.
Tunel rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. Mexanu3smbl 0Opa3oBaHMsI KOBaJICHTHOM
CBsI3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THITBI IepeKphIBaHMs aTOMHBIX OpOUTaneil, 6- u
n-cBsizu. OnuHapHas, IBOWHAs M TpoiHas cBsa3b. CrocoObl pa3pbiBa CBsi3ell B MOJEKylax
oprannueckux pemiecTB. [loHaTre o cBOO0THOM panuKaie, Hykieoduie u 3aexTpodure.

Teopuss cTpoeHHss opraHuveckux coeauHeHuid A.M. byriepoBa u  COBpEMEHHBIC
MIPEJICTaBJICHHSI O CTPYKTYPE MOJIEKYN. 3HAaYeHHE TEOPUH CTPOCHUS OPTaHUYECKIX COSAMHEHUN.
MounekynsapHeie U CTPYKTypHble (GopMynbl. CTpyKTypHblE (QOpPMYIBl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, CcoKpami€HHas, ckenetHas. M3omepus. Buasl wu30Mepuu: CTPYKTypHas,
MPOCTPAHCTBEHHAA. JJEKTPOHHBIE JPQPEKTI B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu opraHuueckux BemecTs. [lonsaTue o GpyHKIMOHAIBHON
rpynme. 'omosnorus. I'omonornueckue psaapl. CucreMarnueckas HOMEHKJIATypa OpraHU4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTJENIBHBIX [IPEICTABUTENEH.



OcobenHoctn W KiIaccHUKAIMs  OPraHWYecKUX  peakuumid.  OKUCIHUTENbHO-
BOCCTAHOBUTCJIbHBIC pCAKIINU B OpFaHH‘-IeCKOﬁ XHUMUH.

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB M WX IPEBPAIICHUN: 03HAKOMJIEHUE C
o0Opa3iaMu OpraHMYECKUX BEIIECTB W MaTepHUalaMd Ha MX OCHOBE, OTBITHI IO IMPEBPAICHUIO
OpraHMYeCKUX BEUIECTB IpU HarpeBaHuu (IuiaBieHue, OOyrJIMBaHHWE U TOPEHMHE),
KOHCTPYMPOBAHUE MOJEIIEH MOJIEKYJ]I OPTaHUYECKHUX BEIIECTB.

YrieBoaopoanl.

Ankanbl. ['oMonormyeckuii psija ankaHoB, oOmias (Gopmyina, HOMEHKIATypa U W30MepHsl.
DNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYNl aJKaHOB, SP3-TMOpUIN3ALUs aTOMHBIX
opOuTaneit yrieposa, 6-cBsizb. OU3MUECKHE CBOMCTBA AKAHOB.

XUMHUYEeCKHEe CBOMCTBA AIKAHOB: pC€aKkuuu 3aMCIICHUA, U30MCPpU3all, ACTUAPUPOBAHNA,
UKIW3aluy, MHUPOJIn3a, KPEKHWHIa, TOPCHUA. HpeI[CTaBJ'IeHI/Ie O MCXaHHU3MC peaKHI/Iﬁ
pPaauKaJIbHOTO 3aMCIICHUA.

Haxoxpaenue B mpupoe. CriocoObl OTydeHUs] U TPUMEHEHHUE aTKaHOB.

Huxnoankansl. O0mas Gopmysna, HOMeHKIaTypa u uzoMepusi. OcoOEHHOCTH CTPOCHUS U
XUMUYECKUX CBOWCTB MaJbIX (IMKJIOMPOTAH, IUKIOOyTaH) ¢ OOBIYHBIX (IIMKIJIOTICHTAH,
[UKJIOTEKCaH) MUKJIOATKaHOB. CIiocoObI OJIYyIeHHS M PUMEHEHHUE ITUKIOATKAHOB.

Ankenbl. ['oMONOTHYECKUH Psi AIKEHOB, 001Ias GopMyiia, HOMEHKIATypa. JJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJEKY1 ajJKEHOB, Sp-THOpUAM3aIis aTOMHBIX OpOuTanen
yriaepoja, 6- U n-cBsisu. CTpyKTypHas U reomeTpudeckas (Iuc-Tpanc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOMCTBA: pEaKIUMU MPUCOCAUHEHUS, 3aMEUICHUS B O.-
MOJIO)KEHUE TPU JIBOMHOMN CBSA3M, MOJUMEpHU3alMU W OKHcieHus. [IpaBwio MapkoBHHMKOBa.
KauecTBeHHbIe peakiyy Ha JBOMHYIO CBs3b. CIOCOOBI MOTyUEHUS U TPUMEHEHUE aJIKEHOB.

AJNKaJMeHBbI. Knaccudukanus aJIKaJIuEeHOB (conpspkEHHBIE,
W30JIMPOBAHHbBIC, KyMyauposanusie). OCOOCHHOCTH 3JIEKTPOHHOIO CTPOCHUS M XUMHUYECKHX
CBOMCTB CONpPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomuMmepusanus conpspKEHHBIX
nreHoB. CriocoObl MMOJIy4yeHusl U IPUMEHEHHUE allKaJUeHOB.

Ankunbl. ['oMONOrHYecKuil psii ankuHOB, 00mmas ¢opMynaa, HOMEHKIATYpa U M30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYN AJIKHMHOB, SP-THOpPHAM3AIMS aTOMHBIX
opOutaneit yriepona. PuznyecKkue CBONCTBA AJIKHMHOB. XHMHYECKHME CBOMCTBA: pEaKIUU
MPUCOCUHEHHS, AUMEpPU3allid U TPUMEpHU3alnuu, okuciaeHus. KucnoTHele CBONCTBA alKMHOB,
MMEIOIUX KOHIEBYIO TPOUHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO CBs3b. CrocoObl
MOJIYYEHUS] U IPUMEHEHUE aJTKUHOB.

Apomaruyeckue yrieBoJ1opoJisl (apeHsl). ['omonornueckuii psj apeHos, obuas ¢popmyna,
HOMEHKJIaTypa ¥ M30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH30Ia.
dusnueckue cBOMCTBa apeHOB. XHUMHUYECKUE CBOMCTBa OEH30J7a M €ro roMOJIOTOB: PEaKIMU
3aMeIIeHUs] B OCH30JbHOM KOJIbLIE M YIJICBOJOPOJHOM pajMKale, PeakUUU MPHCOEIAUHEHMS,
OKHCIIEHHE TOMOJIOroB OeH3ouna. IlpeacraBnenue 06 opUeHTHPYIOIIEM JCHCTBUU 3aMeCTUTENEH
B OCH30JIbHOM KOJIblLIE HAa NpUMepe alKWIbHBIX paJMKaioB, KapOOKCHIBHOW, TMAPOKCUIIBHOM,
aMHHO- M HUTPOTPYMIBI, aTOMOB TrajoreHoB. OCOOEHHOCTH XHUMHUYECKHX CBOMCTB CTHpOJIA.
[Tonmumepuzamust  crupona.  CrocoObl  MOMyYeHUsT UM NPUMEHEHHE  apOMaTHYECKUX
YTJIEBOAOPOIOB.



[Ipuponusii ra3. Ilonyrasie HedTsHbie Ta3bl. Hegth n e€ mpoucxoxxaenue. KameHHbIH
yrojib U MPOAYKTHI ero mepepadotku. CrocoObl mepepaboTKu HEPTH: MEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTUYECKUi), pupopmunr, nuponus. [IpoaykTel nepepaboTku HedTH, HX
MPUMEHEHHE B IPOMBIIIJICHHOCTU U B OBITY.

I'eneTmueckas CBA3b MCKAY pa3/IMYHbIMU KJIaCCaMU YIJICBOAOPOI0B.

ONEeKTPOHHOE CTPOCHHME TaJOrCHIPOU3BOJIHBIX YIJI€BOJOPOJOB. Peaknuu 3amMemieHus
rajoresa Ha TUAPOKCOTPYIILYy, HUTPOTPYIIly, IHAHOIPYIIly, aMUHOrpymy. /JlelictBue Ha
TaJIOrEHIIPOU3BOAHBIE  BOJHOIO M CIHPTOBOrO  pactBopa wiénouu. Bsammopeicteue
JUTAIOTC€HAJIKAaHOB C MAarHhMeM M LHMHKOM. [IoHATHE O METa/uIoOpraHu4ecKux COEIUHECHMSX.
Hcnonb30BaHne TallOTEHIIPOM3BOJIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE W IPU CHHTE3E
OPraHNYECKHUX BELIECTB.

SKCHGDI/IMGHTHJ'IBHBIC MCTOABI HM3VYCHUA BCIICCTB MU HUX HDCBD&HICHI/II\/'II HN3YUYCHUC
(¢u3NyecKux  CBOMCTB  YIJIEBOJOPOJOB  (pPacTBOPUMOCTh),  Kaue€CTBEHHBIX  peakIuil
YTJIEBOJIOPOJIOB Pa3IMYHBIX KiIaccoB (oOecuBeunBaHUE OPOMHOW WJIM MOJHOM BOJIbI, PacTBOpa
IepMaHraHaTta KaJusd, BSaHMOHeﬁCTBHe aneTuiicHa ¢ aMMHAYHbIM pPAacTBOPOM OKCHIA
cepebpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja W BOJOPOJa B OPraHMYECKHX BEIIEeCTBaX,
MOJTydeHHE DTHJICHA W W3YYEeHHE €ro CBOWCTB, O3HAKOMIIEHHE C KoJulekuusmu «HedTs» u
«Yromb», ¢ oOpasmamMu IDjacTMacc, KaydykKoB ¥ PE3HHBI, MOJCIUPOBAHHE MOJIEKYI
YIIIE€BOJIOPOJIOB U TAIOTEHIIPOU3BOIHBIX YIIIEBOIOPO/IOB.

Kuciopoaconep:kaiye opraHu4eckne coeTuHeHus.

[IpenenvHble OmHOATOMHBIE CHHPTH. CTpoeHHE MOJIEKYyNn (Ha TpUMEpe MeTaHoja |
staHosa). ['oMonornueckuii psam, odmas Gopmysna, n3oMepusi, HOMEHKIATYpa U KJIacCU(DUKAITHS.
@dwusnyueckue CBOWCTBA MPEACITBHBIX OJHOATOMHBIX CIIHPTOB. BOJOPOAHBIE CBS3M MEXIY
MOJIEKyJJAMH ~ CIHPTOB. XHWMHUYECKHE CBOWCTBA: PEAKIMH 3aMEIICHHs, JCTHIPATaIlHH,
OKHCIICHHSI, B3aUMOJICHCTBHE C OPraHNYECKUMHU U HEOPraHMYeCKMMHU KrciaoTamu. KauecTBeHHas
peakius Ha OJHOATOMHbIE CHHUPTHL. JlelicTBHE 3TaHOJAa U METAHOJIA HA OPraHU3M YelIOBEKa.
CrniocoObI MoNTy4eHHs U IPUMEHEHHE OTHOATOMHBIX CITUPTOB.

[TpocTeie 3¢upbl, HOMEHKIaTypa U U3oMepus. OcOOEHHOCTH (HU3HYECKUX U XUMHUYECKHUX
CBOMCTB.

MHoOroaToMHbIC CIIMPTBI — OJTHJICHIJIMKOJIb M TJIHULOCPHH. duznyecKkue M XHUMHUUYECKHUE
CBOICTBA: p€aKuun 3aMCIICHUA, BSaHMO,Z[efICTBHe C OpPraHHM4YCCKUMHU MU HCOPIraHUYCCKHUMU
KHUCJIOTaMH, Ka4CCTBCHHAA PCAKIKA HAa MHOI'OATOMHBIC CIIMPTHI. Hpe,I[CTaBJ'IeHI/Ie 0 MCXaHU3MC
peaKHI/Iﬁ HYKJICOCI)I/IJ'IBHOFO 3aMCIICHU . I[eﬁCTBHC Ha OpraHu3M YCJIOBCKaA. CriocoOsbl MOJIYyUYCHUSA
U IIPUMCHCHUEC MHOT'OATOMHBIX CITMPTOB.

®enou. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIMSIHUE THIPOKCOTPYIIEl U O€H30JBHOTO S/pa.
®dusnueckue cpoiictBa (peHosma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha ¢Qenos. ToxcuuHocTh ¢eHona. CrocoObl MOMy4eHUS M IMpUMEHeHHe (eHoma.
denonopmanbaeTUAHAS CMOJIA.

KapOoHMIIbHBIE COEIMHEHUS — albJETHAbl M KETOHBL. DJEKTPOHHOE CTpPOEHHE
KapOOHMIIBHON rpymmbl. ['oMojoruyeckue psaasl ambAerHI0B M KETOHOB, oOmas Qopmyna,
n30MepHusl M HOMEHKiIarypa. PU3NYECKUE CBOMCTBA albJETHIOB M KETOHOB. XHWMHUYECKHE
CBOMCTBA QIbJETHJIOB U KETOHOB: peakUuu MpucoeAUHEHUs. OKHUCIEHUE albAETUIOB,



KauCCTBCHHBIC PCAKIMUHU Ha AJIbACTU/BI. CnocoObl MOJIY4YCHUA W NPUMCHCHHUC aJIBJACTUIOB U
KCTOHOB.

OnHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBbIE KUCIOTHL. OCOOCHHOCTH CTPOCHHS MOJICKYJ
KapOOHOBBIX KHCIOT. M3omepuss U HOMeHKIarypa. (Du3MYeckwe CBOWCTBA OJHOOCHOBHBIX
MpeNeNbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIE CBS3M MEXAY MOJIEKYJIaMH KapOOHOBBIX
KHACIOT. XWMHUYECKAE CBOWCTBA: KUCIIOTHBIE CBOWMCTBA, pEAKIMs STEpUUKAINH, PEAKIHUA C
YY4aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOM3BOIHBIX KapOOHOBBIX KUCIOT — CIOXKHBIX 3¢upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPECTbHBIX U apOMaTHUECKIUX KapOOHOBBIX KHCJIOT, AUKapOOHOBBIX
KHCJIOT, TUAPOKCHKAPOOHOBBIX KHCIOT. IIpencTaBUTENnH BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NaAJIbMUTUHOBAs, OJEUHOBAs, JUHONEBAs, JUHONEHO08As KUCIOThl. (CrocoObl
MOJIy4YEHUS U IpPUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonorudeckuil psia, obmast Gopmyia, U30MepUs U HOMEHKJIATypa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupst. Ctpoenue, pusnueckre U XMMHUYECKHUE CBOMCTBA UPOB: THAPOJIN3 B KUCIONH U
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKUpsl B IPUpPOIE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBHE.

OO6mrast xapaktepucTuka yriaeBogoB. Kimaccudukanus yrieBomoB (MOHO-, IU- H
nojucaxapuapl). MoHocaxapuipl: TIIIOKO3a, (pPYKTO3a, TajlakTo3a, pubo3a, 1e30Kcupruoo3a.
du3nyeckrue CBOMCTBA W HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
TJIIOKO3Bl:  pPEaKLUHUd C Y4acTUEM CHOUPTOBBIX U  aJbJACTHAHON TpYII, CIUPTOBOE H
MOJIOYHOKHCToe Opokenue. IlpuMeHeHue TIIOKO3bl, €€ 3HaUY€HHWE B IKU3HEAEATEIbHOCTU
opranu3ma. [lucaxapunpl: caxapo3a, ManbTO3a U JakTo3a. BoccTaHaBnmuBamomue U
HEBOCCTaHABIIMBAWOIIKME aucaxapuisl. ['maponus nucaxapunoB. Haxoxaenue B mpupone u
npuMmenenue. [lonucaxapuapl: Kpaxmaln, TJIIHMKOTeH W uesuitono3a. CTpoeHrne MakpOMOJEKYI
KpaxMaja, TJUKOTeHa M 1ejultoo3bl. Du3nueckue CBOWCTBAa Kpaxmaja U  IEJUTIOJIO03BL
XUMHYECKHE CBOMCTBA Kpaxmala: THIpOJIU3, Ka4eCTBEHHAs pPeakius ¢ HOJA0M. XHUMHUYECKUE
CBOMCTBA LEJUTIOJIO3bI: TUAPOIIN3, MOoTydeHrne 3(upoB 1euiono3bl. [lonaTue 06 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTANIbHBIE METOJbl M3YYEHHUs BEIIECTB W WX MPEBPAlllEeHUI: paCTBOPUMOCTh
pa3IM4YHBIX CIIMPTOB B BOJIC, B3aMMOJCHCTBHE 3TaHOJA C HATPUEM, OKHCICHHE 3THUIIOBOTO
CIHpTa B ajJbJIETH] HA PACKAJICHHON MEIHOW NPOBOJIOKE, OKHUCIEHHE JTHUIIOBOTO CIIHPTA
JMXPOMATOM KaJiusi (BO3MOXHO HCIOJIb30BAHUE BHIICOMATEPUAIOB), KAYECTBECHHBIC PEAKIIUU HA
anpaerusl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcuaom meau(Il)), peaknus rounepuHa
¢ runpokcuom meau(Il), xumMmuyeckue cBOMCTBa pacTBOPA YKCYCHOM KHUCTIOTHI, B3aUMO/ICHCTBUE
pacTtBopa TIoKo3bl ¢ ruapokcunom meau(ll), BzauMozeiicTBue kpaxmana ¢ HOJIOM, pElIeHHe
AKCMEPUMEHTATBHBIX 33/a4 10 TeMaM «CrupThl U (enonby, «KapOoHoBbie KHCTOTHI. CI0XKHBIE
3pUpBI».

A30TcoepKalie OPraHnYecKue CoeTHHEeHUsI.

AMUHBI - OpraHU4YC€CKUC IMPONU3BOAHLBIC aMMHakKa. Knaccn(bnxaunﬁ AMHWHOB!
aJ'II/I(baTI/ILIeCKI/IC U apOMAaTHUYCCKUC,; TICPBUYHBIC, BTOPUYHLIC U TPCTUYHBIC. CTpOCHI/IC MOJICKYII,
O6H_Ia$I q)opMlea, HU30MCpHsl, HOMCHKIIATYypa U (pI/I3l/ILlCCKI/IC cBolicTBa. XHMHUYECKOE CBOMCTBaA



aJII/I(baTI/I‘IeCKI/IX AMHWHOB:. OCHOBHBEIC CBOﬁCTBa, aJIKI/IJII/IpOBaHI/IC, B33,PIMOI[€I>1CTBH€ HepBI/I‘-IHLIX
AMHHOB C a30TUCTON KUCIOTOU. Coy aJIKMIIaMMOHMSL.

AHWIMH — NIpeACTaBUTENb aMUHOB apoMatuyeckoro psaa. Ctpoenue anunuHa. B3anmuoe
BIIMSIHME TPYII aTOMOB B MoJieKyie aHwinHa. OCOOEHHOCTH XMMHYECKHX CBOWCTB aHMUJIMHA.
KauectBennsle peakuuu Ha aHuWiauH. CrocoObl NOJMy4eHHMs] U NPUMEHEHUE anupaTHUYECKUX
amuHOB. [lorydenne aHMINHA U3 HUTPOOEH301a.

Amunokucnotel. Homenknarypa u  uszomepusa. OrtlenbHble PEICTaBUTENH  O-
AMHWHOKMCIIOT: TJIWINH, ajlaHuH. Ou3ndecKre CBOMCTBA aMUHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(pOTEpPHBIX OPraHUYEeCKHUX COCAMHEHHM, pEaKIus TMOJUKOHICHCAIUH,
00pa3zoBaHue MENTUIHON CBs3U. buosormdeckoe 3HaueHHE aMUHOKHUCIOT. CHMHTE3 M THAPOJIN3
MICIITH/IOB.

benku kax mnpuponanble nonumepsl. [lepBuuHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, NEHATYpallus, KaueCTBEHHBbIE pEaKlUu Ha
OenKH.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEUIECTB W WX IPEBPAIICHUI: paCTBOPEHHE
0enKoB B BOJIe, JeHaTypalusi OeJIKOB IIPU HArpeBaHWUHU, LIBETHBIE pEeaKlUU Ha OENKH, pelieHHe
SKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TCOJEpKAIUE OPraHWYECKHE COCIUHEHUs» U
«Pacrnio3HaBaHuE OPraHUYECKUX COCTUHEHUI.

Brbicokomoieky isipHble cOeTUHEHU.

OcCHOBHbIE TIOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, IMOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALH, CpeIHss MOJeKyaspHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCALINS.

[Tonumepnsie MaTepUaIbl. [Tnactmaccel (MOAMATUIICH, HOJIUTTPOITUIICH,
MOJIMBUHUJIXJIOPUI, MOJUCTUPOJL, MOJUMETHIIMETAKpUIIaT, MOJIMKapOOHATHI,
oy THIIeHTepedTanar). Y Tuim3anus u nepepaboTka MiacTuka.

DnactoMepbl:  HaTypalbHBIA  KaydyK, CHHTETHUYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIONOK, HMIEPCTh, IIENK), UCKYCCTBEHHbIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tommumepsl crienuaabHOTO HazHaueHHS (TE(IIOH, KEBJIAp, IEKTPOIPOBOISIIUE TOJIUMEPHI,
OuropasyiaraeMble TIOJUMEPHI).

OKCHEePUMEHTAIbHBIC METOJbl M3YUYCHHS BEIIECTB M WX IPEBpaIleHU: 03HAKOMJICHHUE C
o6pa3uaMH NpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IIIACTMACC, KAay4YyKOB, PCHICHHUC
OKCIICPUMCHTAJIbHBIX 3a/ia4 11O TEME «Pacmo3HaBaHHe I1aCTMAcC U BOJIOKOHY.

PacuérHble 3agaun.

Haxosxnenne MoaeKkysspHON (OpMYJIbl OPraHUYEeCKOTO COSMHEHUS 110 MACCOBBIM JI0JISIM
SJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HaXOXKJCHUE MOJIEKYISIpHON (hopMysbl OpraHMYECKOro
coeuHeHus: Mo macce (00BEMY) HPOAYKTOB CropaHusi, 1Mo KOJMYECTBY BellecTBa (macce,
00BEMY) MPOJYKTOB PEAKIIUU W/UITN UCXOHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOM (OpPMYIIBI
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OpraHnu4eCckKoro BCHICCTBA HAa OCHOBC €ro XHMMHUYCCKUX CBOMCTB WM CIIOCOOOB MOJIy4CHMU,
ONpCACIICHUEC JOJIM BbIX0OAa MPOAYKTA pCaKINU OT TCOPECTHICCKHU BO3MOKHOTIO.

MexnpeaIMeTHRIE CBA3U.

Peanuzanus MeXInpenMeTHBIX CBSI3eH MpU M3y4eHUM opraHudeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX HOHSTUM, TaK U
IIOHATUH, IPUHATBIX B OTACIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBeHHO-HAyYHbIC TMOHSATHS: SBIICHHE, HAy4HBIM (DaKT, THUNOTE3a, TEOPHS,
3aKOH, aHaJ M3, CHHTE3, KIacCUpUKaIWs, HAOIIOJACHHE, W3MEpPEHUE, SKCIICPUMEHT, MOJCIb,
MOJICITUPOBAHUE.

®usuka: MaTepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUHYECKUHN
YPOBEHb, BEHIECTBO, TENO, 0OBEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (PU3MYECKUE BEINYMHBL,
€AVHUIBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: knmetka, opraHusM, 3KOCUCTeMa, Onocdepa, MeTaboM3M, HACTEICTBEHHOCTD,
aBTOTPOQHBIH M TreTepoTpOodHBIA TUMN MNUTaHUS, OpoxeHue, (OTOCHHTE3, AbIXaHuE, OeNKH,
YTIIEBOIBI, JKUPBI, HYKJICMHOBBIE KHCIOTHI, (PEPMEHTHI.

I'eorpadusi: nmose3Hsle HCKONIAEMBblE, TOILIHMBO.

TexHonmoTHsI: MUIEeBbIE TPOIYKTHI, OCHOBBI PAITMOHAILHOTO MUTAHUS, MOIOIIUE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA 1 HEOPTAHUYECKASA XUMUA
Teopernyeckune 0CHOBBI XHMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKHI 3eMeHT. M3oTonbl. CTpoeHUEe IeKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTUYECKUE YPOBHH U TMOJYPOBHU. ATOMHBIE
opourtanmu. Kiaccudukanus XUMHUYECKUX 3JIeMeHTOB (s-, p-, d-, f-amemenTts). Pacupenencuue
AJIEKTPOHOB MO AaTOMHBIM OpOUTAIsAM. DJIEKTPOHHBIE KOH(UTypalyi aTOMOB 3JEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, 3JIEKTPOHHbBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIHHOCTb.

Ilepuomuuecknit  3akoH u  Ilepuoguueckas cucreMa  XMMHYECKHX  DJIEMEHTOB
J.M. MengeneeBa. CBsA3b NEPUOAMYECKOTO 3aKoHA M Ilepmoamdeckoil CHUCTEMBl XMMHYECKHX
JJIEMEHTOB C COBPEMEHHOU TeOpUEel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMH IMPOCTBIX M CJIOXKHBIX BEIIECTB O TpyHmnaM M
nepuojam. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMH4YecKas CBs3b. BUIBI XMMHYECKOM CBS3U: KOBAJICHTHAsA, MOHHAasA, MCTAJIMYCCKasd.
MexaHu3MBbI 06pa30BaHI/I$I KOBAJICHTHOM CBA3HU: OOMEHHBIN
n ,Z[OHOpHO-&KLICHTOpHLIfI. 3HepFI/I}I n aJInHa CBA3MU. HOHHpHOCTL, HAIpaBJICHHOCTb U
HaCHIIIA€MOCTh KOBAJICHTHOM CBSI3H. KpaTHLIC CBA3U. BO,[[OpOI[HaH CBs3b. MC)KMOHGKYHSIPHBIC
B3aHMO/JICHCTBHUSL.
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BaneHTHOCTh M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUYECKHM CTpOCHUEM (Ha MpPUMEpPE COCAMHEHHUI 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenne 0 KOMIUIEKCHBIX coeauHeHusix. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIIJICKCOOOpa3oBareib, JIMTAaHABl. 3HAYCHWE KOMIUICKCHBIX coeauHeHuid. [loHaTue o
KOOPJMHAILMOHHON XUMHUH.

BemectBa MOJIEKYJIIPHOTO M HEMOJEKYISPHOIO CTPOEHUs. THUIBl KPUCTAIUIMYECKUX
peléToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonstie o nucnepcHbIx cucremax. Mctunable pacTtBopbl. IlpencraBienne o KOIIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTpALMM pPACTBOPOB: MaccoBas J0Jid BEIEeCTBAa B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccugukanuss 1 HOMEHKJIaTypa HEOpPraHMYECKUX BeIlecTB. TpUBHAIbHBbIE HA3BAHMS
OTJIEebHBIX MPEACTaBUTEICH HEOPraHNUECKUX BEILIECTB.

Knaccudukanus XuMH4YeCKUX peakiiil B HEOPraHMUeCKON U OpraHMuecKod XUMHUU. 3aKOH
COXpPAHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPACHUS SHEPIHMHU MPU XUMUYECKUX
peakusix. TernoBbie 3h(eKTs XuMUYecKkux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. ['oMOTCHHBIC
U reTeporeHHble peakunu. Katanus u kaTanu3atopsl.

O6patumble W  HeoOpaTHMbIe  peakiMu. XHUMHYecKoe paBHOBecue. KoHcranTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMUYECKOTO PAaBHOBECHS:
TeMIlepaTrypa, JAaBJI€HHE W KOHILIEHTpAallMd BEIIECTB, YYacCTBYIOUIMX B peakuuu. [lpuHummn
Jle laTense.

OnekTponuTtnueckas auccouuanusa. CuilbHble H  cladble  31eKTpoauThl. CTeneHb
muccouuanuu. Cpena BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEHTpasbHas, IienodHas. BomopoaHsrit
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiuu noHHOTO 0OMEHa.

OKHCIIUTEIIEHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu. Crenenr okucienus. OKHCIUTENs U
BOCCTAaHOBHUTCIIb. HpOI_ICCCBI OKHMCIICHMSI M BOCCTAHOBIICHMS. BaXHeEHIHMEe OKHCIUTEIU U
BOCCTAaHOBHUTEIU. MeTo1 QJICKTPOHHOI'O OajaHca. 9HeKTp0J’II/I3 pacTBOPOB U PACINIaBOB BCIICCTB.

OKCIIepUMEHTAaJbHEIC METOJbl M3YYECHHS BEIISCTB M WX NpPEBpaIllCHUM: Pa3JIOKCHUC
NEepoKCHuga BOOOpPOJa B MPUCYTCTBHUU KaTajin3aTopa, MOACIU KPUCTANIMYCCKUX peH_IéTOK,
IIPOBCACHUC peaKuHﬁ HOHHOI'O O6MeHa, onpeacJICHUuC Ccpeabl pacTBOPOB C€ TIOMOIIBIO
HHAUKATOPOB, U3YUCHUC BJIMAHHA PA3JIMYHBIX (l)aKTOpOB Ha CKOPOCTH XUMHYECKOM pCaknun u
IMOJIOKCHHUE XUMHUYCCKOI'0 PaBHOBCCHA.

Heopranuueckasi xumus.
[Tomoxenne HemerasoB B Ilepuoguyeckoil cuUCTEME  XMUMHUYECKHX  DJIEMEHTOB

J.W. MengeneeBa U 0COOCHHOCTH CTPOEHHS MX aToMOB. DU3HYECKUE CBOICTBAa HEMETAJUIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).
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Bonopon. Iomyuenune, ¢puzndeckue M XUMHUYECKHUE CBONCTBA: PEAKIIMH C METAUIAMH H
HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuabl. TOIIMBHBIE 3JIEMEHTHI.

lanmorensl. HaxoxaeHue B mpupoje, CrocoObl MONydeHUs, (U3HUECKUE U XUMUYCCKHE
cBoiicTBa. ['asioreHoBoOpOAbl. BakHeWIIne KHUCIOPOACOAEPKAIIME COCAUHEHUS TaJOrEHOB.
JlabopaTopHbI€ U MPOMBIIUICHHBIE CIIOCOOBI MOJTY4YeHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
HX COCMHECHUM.

Kucnopon, o3on. JlaboparopHble U IPOMBILUIEHHBIE CHOCOOBI IMOJIyYEHUS KHCIOPOJA.
Ousnyeckue U XUMHMUYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa M o030Ha. OKCcHIBl U
MIEPOKCH/IBL.

Cepa. Haxoxnenuwe B mpupojie, CIOCOOBI TOJY4YCHHS, (DU3NYECKUE U XUMHYECKUE
cBorictBa. CepoBojopon, cynbduabl. Oxcun cepoi(IV), okcun cepri(VI). Cepruicras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB CepHOMl KHCIOTHL I[IpumeHeHue cepsl u €€
COEIMHEHU.

Azor. Haxoxnenue B mnpupoje, crnocoObl MOJNydeHHus, (pU3MUeckue H XUMHUYECKHE
cBoricTBa. AMmuak, HUTpuAbl. Okcuapl azoTa. A30THUCTas M a30THAs KUCJIOTBI M WX COJIN.
Oco0OeHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpuMeHeHHe a30Ta U ero coeAUHEHUH. A30THBIE
yaoOpeHwusI.

®dochop. Haxoxnaenwe B mpupoje, CHOCOOBI TOJydeHHUS, (DU3NUECKHE U XUMHUUYECKUE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoJu.
[Ipumenenne pocdopa u ero coenquaerunii. Dochopusie ynoOpeHuHs.

VYriepon, HaxoXJaeHUE B TpUpoae. AuoTporHble Moaudukanuu. Dusndeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriaepoaoMm. Oxcup yriaepona(ll),
OKCH]I yraepona(IV), yroJibHas KHUCJI0Ta u eé COJIH. AKTUBUPOBAHHBIN
yroib, agcopouus. @ymiepensl, rpadeH, yriaepoAHble HAHOTPYOKH. [IpuMmeHeHHe NpOCThIX
BEIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €r0 COCTMHEHHH.

Kpemuuii. Haxoxaenue B mpupojie, crnocoObl MoidydeHus, (pu3nueckue u XUMHUYECKHe
cBorictBa. Okcup kpemuusa(IV), kpemHHEBass KUCIIOTa, CHUIMKATHI. [[puMeHeHne KpEMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJiydeHue, BUIbl CTEKIIA.

ITonoxxenue MeTalIoOB B Hepuozmqe(:l(oﬁ CHCTEME XMMHYECKHUX 2eMeHTOB. OCOOEHHOCTH
CTPOCHH: DJICKTPOHHBIX 000J104eK aTOMOB METAJIJIOB. O6H_[I/Ie (l)I/ISI/ILICCKI/IC CBOMCTBA METAJLJIOB.
HpI/IMeHCHI/Ie MCTAJlJIOB B 6LITy u TexHuke. CriaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKHH psiji HanpskeHui MeTamioB. O01re cnocoObl MoJIy4eHNs: METaJUIOB:
TUAPOMETAJUIYPIHsl, MUPOMETAIUTYPrHs, dIeKTpoMeTatyprus. [loHsaTne 0 KOppo3uu METauIoB.
CrniocoOblI 3alUThl OT KOPPO3HH.

OOmast xapakrepuctuka MetamiaoB [A-rpynnsl Ilepuonudeckoil cucTeMbl XUMHUYECKUX
aneMeHToB. Hatpuil u xanuit: noimydyenue, GU3MUecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUN.

OObmas xapakrepuctuka MetasioB IIA-rpynmel Ilepuonnyeckoil cucTeMbl XMMHUYECKHX

dJIEMEHTOB. Marumii M KaJabIui: MOJIYy4YCHHUC, (bI/I3I/IquKI/IC n  XUMHUYCCKHE CBOﬁCTBa,
IMPUMCECHCHUC MMPOCTHIX BCIICCTB U UX COCIUHEHMH. Kéctrocth BOJbI 1 CIIOCOOBI €€ YCTpaHCHUA.
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AntoMuHUI: ToNy4YeHue, GU3NYEeCKue W XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COCOUMHEHUH. AMDOTEpHBIE CBOHCTBA OKCHIA WU THUAPOKCHAA AIIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmiast xapakTepuCTHKa MeTauioB 1mobounsix mnoarpynn (b-rpymm) Ilepuoamueckoii
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyecknue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHu. OKCHUIbl U THIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl u JUXpOMAaThl, UX OKUCIMUTEIbHbIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®usznueckue M XMMHYECKHE CBOMCTBA MapraHia M €ro CoeIMHEeHMi. Banelmue
coemuaenus: mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VII). Ilepmanranar kanus,
€ro OKHCIIUTEIbHbIE CBOWCTBA.

dusnueckrue 1 XUMUYECKUE CBOMCTBA JKeJe3a v ero coeAnHeHu. OKCHIbI, THAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(Ill). Ilomyuenne u mpumMeHeHue kKeje3a U ero CIijIaBoB.

du3nyYecKre U XMMAYECKUE CBOMCTBA MEAH U €€ coenrHeHui. [Tonydenrne u npuMeHeHue
MEIN U €€ COeTUHEHUN.

[unk: nomydenue, GU3NIECKHUE U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCH/IA
Y TUJIPOKCHJIA IIMHKA, TUPOKCOKOMIUIEKCH IMHKA. [[puMeHeHre [IMHKA U €r0 COCTMHEHHUI.

DKclepuMEeHTAIbHbBIE METOIbI M3YYEHUS BEIIECTB U UX MPEBPALllEHUI: 3yuyeHrne o0pa3oB
HEMETAIJIOB, TOpeHue cepbl, Gocdopa, xKene3a, MarHus B KUCIOPOJE, M3YUYEHHUE KOJUICKIUU

«MeTansl ¥ CIUIaBbl», B3aUMOJCHCTBHUE MIEIOYHBIX U IEJIO0YHO3EMENIbHBIX METANIOB C BOJOM
(BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), B3aMO/ICHCTBUE IIMHKA U JKEJIe3a C pacTBOpaMu
KHUCJIOT U IeJI0Yel, KaUeCTBEHHbIE PeaKlMd Ha HEOpraHUYeCKHWe aHWOHbI, KATHOH BOJOpOJA U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBUE TUAPOKCUIOB ATIOMUHUS U LIMHKA C PACTBOPAMU KUCJIOT U
IeJIoYe, pelIeHHe SKCIePUMEHTANbHBIX 3afady 1o TemaMm «lajorensl», «Cepa u €€
coeuHeHUs», «A30T U pochop U ux coeAMHEHUs», «MeTaulbl TJIaBHBIX MOATPYII, «MeTabl
MOOOYHBIX MOATPYIIII.

XHMHS U KU3HD.

Ponp xumuu B obecrnieyeHnu YCTOﬁqHBOFO Pa3BUTHA YCIIOBCUYCCTBA. ITonsTue o HAy4HBIX
MCTOJAAaX IIO3HAHHWA W MCETOAOJIOTMH HAYYHOI'0O  HCCJIICIOBAHUS. HaquHe IMPHUHIHAIIBL
OpraHru3aliu XUMHUYCCKOI'0 ITPOMU3BOACTBA. HpOMBIIHJ'IeHHHe CIIOCOOBI IMOJIYy4CHUSA Ba)KHEHIITNX
BCIICCTB (Ha MpuUMEpPEC MPONU3BOACTBA aMMHUAKA, cepHoﬁ KHCJIOTHI, MeTaHOJIa). HpOMBIH_IJ'IeHHBIC
CITOCOOBI MOJIY4YCHUsI MCTAJUIOB W CIIJIaBOB. XHUMHUYECKOe 3arps3HCHUC OKPY)KaIOH_Ieﬁ Cpcabl U
€ro nocjaeacTsusd. Pojibp XuMuu B oOecreueHUN 3HepFCTquCKOﬁ 0€30ITaCHOCTH.

Xumus u 3J0pOBBE YCIIOBCKA. HeKapCTBCHHLIe cpeacrna. HpaBI/ma HUCIIOJIBb30BaHUA
JICKApPCTBCHHBIX MPCIIaApPaTOB. Ponp xumuu B Pa3sBUTHUHU MCAULIUHBI.

XUMHS OUIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBBIE J00OABKU. Pojb XUMUHM B 00€CIIEUeHUN
MUIIEBON 0€30IaCHOCTH.

Kocmernueckne wu Hap(bIOMCpHBIC cpeacTna. briToBas xumus. HpaBI/IJ'Ia 0€30I1acHOTO
HCIIOJIb30BAHUA MMPENIapaToB OBITOBOM XMMUU B IIOBCEOHEBHOM KH3HU.
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XuMUS B CTPOUTEIBCTBE: BAKHEHIIINE CTPOUTEIbHBIE MaTepHalibl (LIEMEHT, OETOH).
XuMmusi B ceIbCKOM X03siiicTBe. OpraHnyecKre 1 MUHEpaJIbHbIE YIOOpEeHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKH, CTEKJIO, Kepamuka. Marepuassl
JUTst NIEKTpOHUKH. HaHoTexHOJIOTHH.

PacuérHble 3a1a4u.

Pacuérpl: maccel BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCcTBYIOIIMX B PEaKIMH BEHIECTB, MAacChl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB pEaKIUH, €CIU OJHO U3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIH OJHO W3 BEIIECTB JaHO B BHJE PacTBOpa C
ONpeAeNEHHON MAacCOBOW JI0JIEd PAacTBOPEHHOIO BEIECTBA, MACCOBOW JIOJM W MOJSIPHOM
KOHIOCHTpalMK BEOICCTBA B pPACTBOPEC, OOJMU BbIXOJa IHPOAYKTAa PCAKIHUU OT TCOPECTUUCCKU
BO3MOJKHOTO.

MexnpeaMeTHBIE CBSA3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€l MpU M3Y4YE€HUU OOIIel U HEOPraHU4YEeCKOW XMMHH B
11 kyacce OoCyIIecTBIACTCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAayuHble MOHSATHS: SIBIIEHHE, Hay4yHbIH (akT, rumoresa, TEOpHs,
3aKOH, aHalu3, CHHTE3, Kilaccupukauus, MEePUOJIUYHOCTb, HaONIOJIEHUEe, HU3MEpEeHHe,
AKCIEPUMEHT, MOJIEJIb, MOJCITUPOBAHUE.

®dusnka: marTepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, JJICKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIIBI, PAaJIMOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHHUE BEIIECTBA, WJIACAIbHBIA Ta3, (U3HYECKUE BEIMYHMHBI, CIUHHIIBI
HM3MEPEHUS, CKOPOCTh, DHEPTHs, Macca.

buonorus: kierka, opraHu3M, OJKocucremMa, Ouocdepa, MeTabOIM3M, MaKpo- U
MHKPOIJIEMEHThI, OCJKH, JKUPBI, YIJIEBOIbI, HYKIEHHOBBIE KHCIOTBI, (EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB M MIOTOK SHEPTHH B SKOCUCTEMaX.

Feorpa(bml: MHHCPAJIbI, TOPHBIC ITIOPOJALI, ITOJIC3HBIC UCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.

TexHonorus: XUMH4YecKas MNPOMBIIIJIICHHOCTb, MCTAJLIIYprusi, CTPOHUTCIBbHBIC MaTCpHaJIbI,
CEIBLCKOXO03SIMCTBEHHOC IMPpOU3BOJACTBO, IIHMIICBAsA IIPOMBIINIJICHHOCTD, (bapMaI_[CBTI/I‘ICCKaH
IPOMBIIIJIICHHOCTD, IMpOU3BOJACTBO KOCMCTHYCCKHX IIpcIiapaTos, IIPpOU3BOJACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, JICKTPOHHAA IIPOMBIIIIJICHHOCTh, HAHOTCXHOJIOT'UH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUM C CHCTEMHO-IESITEILHOCTHBIM IIOAXOJOM B CTPYKTYPEC JHUYHOCTHBIX
PE3yJIbTAaTOB OCBOCHUA MPCAMETA «XuMHs» Ha YPOBHE CpCIHCTO 061]_[61"0 06p8.30BaHI/I$I
BBIICJICHBI CJICAYIOINNEC COCTABJIAIONINUE: OCO3HAHUC OGy‘IaIOH_II/IMI/ICSI pOCCHﬁCKOﬁ Fpa)i(l[aHCKOﬁ
HACHTUYHOCTHU; TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOATCIIBHOCTU W CaMOOIIPCACICHULO,
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HAIMYME MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTH M  CHOCOOHOCTh  OOYyYaroUIuXcs
PYKOBOACTBOBATHCA MPHHATBIMU B O6H.[€CTB€ npaBujIaMHi W HOpMaMu HNOBCACHUA, HAJIUYUC
MIPABOCO3HAHUS, SKOJIOTUYECKOHN KyIbTYpBl; CIIOCOOHOCTh CTaBUTh LIEIH M CTPOUTH KU3HCHHBIC
IIJIaHBbI.

JInuHOCTHBIE PE3yNBTAThl OCBOCHHS IMpeaMeTa «XUMHUs» OTPaXKaroT cHOpMUPOBAHHOCTH
OTBITA TI03HABATEILHON M MPAKTHUCCKOM JEATEIILHOCTH 00yUarOIINXCs B MPOLIECCE peaTn3aiin
00pa30BaTEIILHON JICATEIIBHOCTH.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS NpeAaMeTa «XHUMHs» OTpaxaroT c(HOpMHUPOBAHHOCTH
OTIbITa [M03HABATEIBHON U MPAKTUYECKON JESITENbHOCTH 00yYaroIMXCsl B MPOLIECCE peann3aliu
00pa30BaTeNIbHON /1€ TENbHOCTH, B TOM UHCJIE B YaCTHU:

1) rpazkIaHCKOro0 BOCTIMTAHMS

e 0CO3HaHHUS OOYYAIOUIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEHN, YBaKEHUSK
3aKOHY U IIPaBOIOPSIKY;

e IPEACTABICHHUS O COLMAIBHBIX HOPMax M MpaBUaX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJIJIEKTHBE;

e TOTOBHOCTH K COBMECTHOM TBOPUECKOH EATEIHHOCTH MPHU CO3/IaHUN YIEOHBIX TPOEKTOB,
pelmieHnd  y4eOHBIX W TIO3HABATENbHBIX  3aJad, BBIMNOJHEHUH  XUMHYECKHX
JKCIIEPUMEHTOB;

e CIOCOOHOCTH TMOHUMAaThb M NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U apryMEHTbI
APYruX OpU aHAJIU3€ Pa3IMYHbIX BUJOB y4EOHOI ESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMUSI:

e IIEHHOCTHOTO OTHOIICHHS K HCTOPHUYECKOMY M HAyYHOMY HACJIEAWIO OTEUYCCTBECHHOU
XUMHU,

e YBWKCHHUS K NIPOIIECCY TBOPYECTBA B OOJACTH TEOPUHM U TMPAKTHYECKOTO IMPHUIIOKCHHUS
XHUMHUH, OCO3HAHUS TOTO, YTO JIAaHHBIC HAYKH €CTh PE3yJIbTaT JUIMTEIIbHBIX HAOJIOJICHHM,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPyAa YYEHBIX U TPAKTHUKOB;

e WHTEpPeCa W TIO3HABATEIbHBIX MOTHBOB B TIOJIYYCHHH W TIOCICIYIOIIEM aHau3e
“H(pOpPMAIIUK O TIEPEIOBBIX JTOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

e HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IIOBCACHUA;

e CIOCOOHOCTH OLCHMBATb CHUTyallUHW, CBA3AHHBIC C XUMHUYCCKUMHU ABJIICHUAMH, U
IIPpUHHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U
OCHHOCTH,

e TOTOBHOCTH OLICHHBAaThb CBOE IIOBEICHHE U IOCTYIIKHM CBOUX TOBapI/IH_Ieﬁ C TIO3UIUN
HPaBCTBCHHLIX U IIPABOBBIX HOPM U C y‘léTOM O0CO3HAHUSA MOCIEACTBUI IMOCTYIIKOB;,

4) ¢popMHpOBaHHS KYJbTYPHI 310POBbSI:

e T[IOHMMaHHUS IIEHHOCTeH 370poBOro M Oe3omacHOro obpas3a JKHW3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOMIICHUS K COOCTBEHHOMY (HU3NYECKOMY U ICHUXHYECKOMY
3JI0pOBBIO;

e coOmroeHUs] MpaBuil 0E30M1aCHOTO OOpalIeHHs C BEIIECTBAaMH B OBITY, MOBCETHEBHOM
’KU3HH, B TPYJOBO# AESATEIBHOCTH;
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[IOHUMAaHMsI LIEHHOCTH IIpaBWJI HHIUBUAYAJIbHOIO U KOJUIEKTUBHOIO ©O€30I11aCHOTO
IIOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJIEACTBUN M HENPUSTHUS BPEIHBIX NPHUBBIYEK (YHOTpEOIEHMs aJIKOIrOJ,
HapKOTHUKOB, KypeHUs);

5) Tpy/10BOro BOCIIUTAHUSI:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIbCKON JESTENbHOCTH,
0O0IIECTBEHHO TOJIE3HOH, TBOPUYECKOH U APYIUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YaCTHME€ B PELIEHUM IMPAKTUYECKUX 3a1ad COLMAJIbHOU
HaIpaBJICHHOCTHU (B paMKaX CBOEr0 KJ1acca, HIKOJIbI);

MHTEpeca K MPAKTUUECKOMY U3YyUCHHMIO MpOoQecCuil pa3Iu4yHOrO poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHUSI K TPy, JIOJIIM TpyJa U pe3yiabTaTaM TPYIOBOM JEsTeIbHOCTH;TOTOBHOCTH K
OCO3HAHHOMY BBIOOpY HWHAMBUAYQJIbHOW TpaekTopuu oOpa3oBaHus, Oyaymien
npodeccun M peaNu3allud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH TIEJIECO00Pa3HOTO OTHOIIEHHUS K MPUPOJIE KaK UCTOUYHUKY CYIIECTBOBAHMS
JKU3HH Ha 3eMIIe;

IIOHUMAaHUA FJ'IO6aJ'II)H01"0 xapaKTepa 3KOJIOTHYCCKUX np06neM, BIIUSHHUA S KOHOMHUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHUS HEOOXOAMMOCTH UCTIOIB30BAHUS JOCTKEHUN XUMUU TSI PEIISHUST BOITPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOH30BAHNS,

AKTUBHOTO HEMPHUATHS AEHCTBUI, IPUHOCAIIMX BPE OKPYKAOIIEH MPUPOTHOM Cpeie,
YMEHUS MMPOTHO3UPOBATH HEOIArOMPHUSATHBIC SKOJOTUUECKUE TTOCIIEACTBUS
MpEINPUHUMAEMBIX JCHCTBUHN U IPEAOTBpAIIaTh UX;

HaJIUYMs PA3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, YKOJIOTHYECKON KYJIbTYPhI, OTIBITA
JESTETFHOCTH 3KOJIOTHYECKOW HAIPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMHU B
MMO3HABATEIHPHOW, KOMMYHUKATUBHOM M COIMATILHOM MIPAKTUKE, CIOCOOHOCTH U YMEHUS
AKTUBHO MPOTUBOCTOATH UACOJIOTUN XeMOhOOUH.

7) HEHHOCTH HAYYHOT0 MIO3HAHMSI:

MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAayKH U
0O0I11eCTBEHHOH NPaKTHKH;

MOHUMaHUS CleMU(PUKH XUMHUH KaK HayKd, OCO3HaHMA €€ poiu B (POpMUPOBAHHH
palMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JIaHUM LEJIOCTHOTO TpeACTaBieHus o0
OKPY)KAIOILIEM MHUpPE KaK O €IMHCTBE NPUPOAbI U UYEJIOBEKAa, B IO3HAHWU INPUPOIHBIX
3aKOHOMEPHOCTEW U pelIeHNH MpoOIeM COXpaHeHHs! TPUPOTHOTO PaBHOBECHUS;
yOXIEHHOCTH B OCOOOW 3HAUMMOCTH XMMMHU JUI COBPEMEHHOW IMBHJIM3AIMM: B €€
I'YMaHUCTUYECKON HANpaBIE€HHOCTH M BAaXXHOH pOJM B CO3/aHMM HOBOM 0a3bl
MaTepUAIbHOW KyJIbTYpbHl, B PEIICHUHU TJI00aJIBHBIX MPOOJIEM YCTONYMBOIO pa3BUTHS
YeJIOBEYECTBA — CHIPhEBOM, SHEPreTHYECKOH, MUILEBOM M IKOJIOTMUECKON 0€301MacHOCTH,
B Pa3BUTUM MEIMLUHBI, 00ECHEUEHUH YCIOBUN YCIEIIHOTO TpyJda U SKOJIOTMYECKH
KOM(OPTHOH JKU3HU KaXKJ0Tr0 4iieHa O0IIeCTBa;
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e CCTECTBEHHO-HAYYHOU TI'pPAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJIOB TIO3HAHHS,
UCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TOJTydaeMbIe
3HAHMS JJI aHAu3a U OOBSICHEHHS SBICHUN OKPYKAIOIIET0 MHUpA U MPOUCXOMSAIIUX B
HEM W3MEHEHWH, YMEHHS Jeiarh OOOCHOBAaHHBIC 3aKIIOUCHUS HAa OCHOBE HAYYHBIX
(haKTOB ¥ MMECIOIIMUXCS TAHHBIX C IEIBIO MOJIy4EHUs JOCTOBEPHBIX BHIBOJIOB;

e CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BAaTh XHMHYCCKHE 3HAHUS IS PEIICHUs
po0JIeM B pEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

e HHTepeca K IMO3HAHMIO, UCCIIeIOBATEIBCKON ACATELHOCTH;

e TOTOBHOCTH M CINOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAaHHWHA 10 XHMHU B COOTBETCTBUHM C KU3HECHHBIMH
MOTPEOHOCTAMHU;

e wuWHTEpeca K OCOOSHHOCTSIM Tpyda B pa3IUuHBIX cdepax mpodeccnoHaTbHOR
JESITEITLHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHMSI IPOrpaMMbl [0 XMMHU Ha YPOBHE CPEIHETO
o01rero 06pa3oBaHUs BKIFOYAIOT:

e 3HAUMMBIC I (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIUXCS MEKTUCITUILUIMHAPHBIC
(MeXTpeIMeTHbIE) OOIEeHAaydYHbIE TOHSATHS, OTpaXarollue IEeJOCTHOCTh HaydIHOU
KapTUHBI MHpa W CIenu(HUKYy METOJOB TO3HAHWS, HWCIOJB3YeMBIX B ECTCCTBCHHBIX
HayKax (MaTepus, BEIEeCTBO, SHEPrus, SIBJICHHE, IMPOLIECC, CUCTeMa, HAy4HBIH (QaxT,
MPUHIINI, THUINOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJOBaHHe, HaONIo/IeHuE,
U3MepEeHue, SKCIIEPUMEHT U JPYTrHe);

e yHUBepcalibHble  y4yeOHble  JeiicTBUs  (TO3HABaTelIbHbIE, = KOMMYHHUKATHBHbBIE,
peryasTuBHbBIC), obecrieunBaromme (HopMupoBaHue (GYHKIIMOHATBHOM TPAaMOTHOCTH M
COLIMANIBHOM KOMIIETEHIIMH 00y4JaloLuXcs;

e CIOCOOHOCTh  OOY4YaIOIIMXCSl  HCIIOJNBb30BaTh  OCBOCHHBIE  MEXIAUCUUIUIMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIEC ICHCTBUS B MMO3HABATEIBHON U
COLIMANILHON MPAKTHKE.

MeTaHpeHMeTHHe pE3yJIbTaTbl OTpPAXAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘{e6HbIMI/I
IO3HAaBAaTCJIIbHBIMH, KOMMYHUKATHBHBIMHA U PCTYIIATHBHBIMUA JICUCTBHUSMHU.

IMo3naBaTeibHbIE YHHBEpPCAJbHbIE YUeOHbIe el CTBHS
1) 6a30Bble JJornYecKue JAecTBUS:

e  CaMOCTOSTEIbHO (HOPMYIMpPOBATh M AKTyalIM3HpOBaTh NpoOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

e OIpPENENATh LENIU ACATEIBHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUU HUX JOCTHKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C TOCTaBICHHBIMU LICIISIMU;

e JWCIOJB30BaTh IIPU OCBOCHUU 3HAHUN INPUEMBI JIOTUYECKOIO MBIIIJICHUSA: BBIIEIATH
XapaKTepHbIe IPU3HAKUA IOHATUN W YCTAHABIMBAThb WX B3aMMOCBS3b, HUCIOJIB30BATh
COOTBETCTBYIOLINE MOHITUS A1 00BSICHEHUS OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

e BHIOMpaTh OCHOBaHMS W KPUTEPUM JUIA KJIACCU(PUKALMK BEIIECTB M XUMHYECKUX
peaKkLuii;

e  YCTaHaBJIMBATb IPUYMHHO-CIIEIACTBEHHBIE CBA3U MEKY U3Y4a€MbIMHU SIBICHUSAMU;
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CTPOUTH JIOTHYECKHE pacCyXJAeHHs (MHIYKTHUBHBIC, JCIYKTUBHBIC, [0 aHAJOTUH),
BBIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEYMS B  PAacCMATPUBACMBIX  SIBJICHHSX,
(hopMyIUpOBaTh BHIBOBI U 3aKITIOUCHHUS,

MIPUMEHATHh B MPOLIECCE MMO3HAHUS UCIOJIb3YEMbI€ B XUMHUHU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, TPeoOpa30BBIBATh MOJCIBHBIC MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI)
JJIEMEHTa, XUMUYecKas (GopMmysa, YpaBHCHHE XHMHUYECKOW pEakiud — IPH PEIICHUU
y4eOHBIX IMO3HABATEIBHBIX W MPAKTUYCCKUX 3a7a4, MPUMCHSATh HAa3BAaHHBIC MOJICIIbHBIC
MPEACTABJICHUS Il BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB HM3Yy4aeMbIX BEIIECTB U
XUMHUUYECKUX PEAKIIUH.

2) 6a3oBble HCCJIEI0BATEIbLCKHE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'0 TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;
¢dopMmynupoBaTh I€IM W 3aJaud MCCJIEJ0BAaHUS, HCIOJb30BaTh IIOCTABJIEHHBIE H
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOIPOCH B KAa4eCTBE MHCTPYMEHTA TMO3HAHMS M
OCHOBBI JUIsi ()OPMHPOBAHUSI TUIIOTE3BI IO TMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKIECHUMH;

BJIAJIETh HABBIKAMU CaMOCTOSATEJIPHOTO TUIAHUPOBAHUS M MPOBEICHHUS YYEHUUYECKUX
SKCIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUS HaONI0AaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIBHO TPOTHO3UPOBATH €ro pe3ynabTar, (OopMyaupoBaTb OOOOUIEHUS U
BBIBOJIbI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTaBIAThH
000CHOBaHHBIN OTUYET O MPOJIeTIaHHON paboTe;

MpUOOpETaTh OMBIT YYECHUYECKOW MCCIIEIOBATEILCKOW W TPOEKTHOW JCSITEIBHOCTH,
MPOSIBIIATH CLIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIHLHOMY MOUCKY METOJIOB PELICHUs
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3JINYHbIX METOI0B IMO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCA B PA3NIMYHBIX HMCTOYHHMKAX HMHGPOPMAIMK (HAYYHO-TIOMYJIsIpHAs
JAUTEpaTypa XMMHUYECKOTO COZIEp)KaHMs, CHpaBOYHBIE 1Mocoousi, pecypcsl MHTepHera),
aHAIM3UPOBaTh MH(OPMALMIO PA3TUYHBIX BHIOB M (OPM IMPEICTABICHHS, KPUTHUECKU
OLIEHUBATH €€ I0OCTOBEPHOCTh U HETIPOTHBOPEUUBOCTb;

(bOopMyIHpOBaTh 3alpPOCHl W IMPUMEHATh PA3IMYHbIE METOJbI TPH TOMCKE U OTOOpe
uHpOpPMaIKM, HeOOXOJMMOM IS BBIITOJHEHUS Y4eOHBIX 337124 OIPEIEIIEHHOTO THIIA;
IpUOOPETaTh OMBIT MCIIOIB30BaHMS MH(GOPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO BBIOMpATh ONTUMAaJIbHYIO (popMy MpeacTaBieHHs HHPOPMAIHK (CXEMBI,
rpaduky, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIIONIb30BAaTh HAy4YHBIH S3bIK B KaueCTBE CpEACTBA MNpH padoTe ¢ XUMHYECKOM
uHpOpMaIHe: MPUMEHITh MEeXIpeIMeTHbIe ((PU3NUECcCKre U MaTeMaTHYeCKHUE) 3HAKU U
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH.

KomMMyHuKaTHBHBIE YHHBepcaJlbHbIe Y4eOHbIe el cTBHA:

3aJjaBaTh BOIPOCHI M0 CYLIECTBY 00CY)KIa€MOM TeMBI B X0J€ AUAajora u/uin AUCKYCCUH,
BBICKa3bIBATh UJIeH, (POPMYIMPOBATH CBOM MPEUIOKEHHS] OTHOCUTEIBHO BBHIIOJIHEHUS
MIPETI0KEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTALMEN pPEe3yJbTaTOB MO3HABATEIBHON IESTEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUU XUMHUYECKOIO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIEIOBAHNIO CBOMCTB M3y4aeMbIX BEIECTB,
peanu3anuu  y4eOHOTO TMpOeKTa, M  (POPMYIUPOBaTH BBIBOJABI 10 pe3yibTaTam
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MPOBEACHHBIX MCCIIEOBAHUNA TYTEM COTJIACOBAaHUSI MO3UIMH B X0J€ OOCYXKIEHUS U
oOMeHa MHEHUSIMH.

Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHBbIC yqeﬁnble aelcTBHUA:

* CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYIIECTBISTH CBOIO IO3HABATEIBHYIO IEATEIHHOCTD,
ompenensist €€ menM M 3a4add, KOHTPOJHPOBAaTh U 10 Mepe HEO0OXOAMMOCTH
KOPPEKTHPOBATh MpEAJiaraéMblii aJTOPUTM JEHCTBHI TpPU BBHIOJHEHHH YYEOHBIX U
MCCIIEIOBATENILCKUX 3ajay, BHIOMpaTh HambOoisiee d((GEKTUBHBIA CHOCO0 MX pEIIeHUs ¢
y4€TOM MOJTy4EeHHUSI HOBBIX 3HAHHH O BEHIECTBAX U XUMHUECKUX PEAKIIHSIX;

* OCYIIECTBJIATH CAMOKOHTPOJIb AEATEILHOCTH HAa OCHOBE CaMOAHAINW3a M CAaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHMSI IPOrPaMMBI 10 XUMUU Ha YriayOJIE€HHOM YpOBHE Ha
YpPOBHE CpelHero ooOiiero oOpa3oBaHWs BKIIOUAIOT crelupUYecKue I yueOHOTro MpeameTa
«XUMHS» Hay4dyHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA U IMPUMCHCHHIO
3HaHUH B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ XuUMHed. B nmporpamMme 1o XMMHUH HNPCIMETHBIC PE3YIbTaThl NPEACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTPaxaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUN: O MECTe W 3HAYEHWU OPraHU4ecKOW XUMUHU B
CHCTEME €CTECTBEHHBIX HayK U €€ pPOJM B 00eCIieYeHUH YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA B
pelieHny MmpobIeM HKOJIOTUYECKOM, SHEPreTHYecKo M MUILEeBOM Oe30MacHOCTH, B Pa3BUTUU
MEIUINHBI, CO3JaHUM HOBBIX MaTEpHalOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
PaIMOHATIBLHOTO MPHUPOAOTIONL30BaHUs, B (POPMUPOBAHHH MHUPOBO33PEHUS M OOLIEH KYyIbTYpbl
YelioBeKa, a TaKkKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpee;

BIIQJICHUE CHCTEMOH XHMHUYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJAraromue
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SAPO M 3JEKTPOHHas 00ojoYka atoma, s-, p-, d-
aTOMHbBIE OpOUTANIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTaned, MOH, MOJIEKYNa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIM O0O0BEM, YTIJIEpOAHBINA CKeJeT,
GyHKIMOHATBHAS TPYIIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIeTHBIE), HM30MEpHUsl CTPYKTypHass W TPOCTPAHCTBEHHAs (TFe€OMeTpHYecKas, ONTHYeCKas),
M30MEpbI, TOMOJIOTUYECKUA PsiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA- M a30TCOJAEpHKaIIUe
OpraHMYECKUE COECAMHEHHS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TeOpHUH, 3aKOHBI (mepuoanyeckuii 3akoH [I. U. MenneneeBa, Teopust cTpoeHUs
opraHnyeckux BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHMs] MacChl BEIIECTB, 3aKOH
COXpaHEHUsT M MPEBPALIECHUS DSHEPrud NPU XUMUYECKUX pEaKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUA, JEKalllMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEJACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpEaAKIUH, TEPMOJUHAMUUYECKMX UM KHHETHYECKHMX 3aKOHOMEPHOCTAX MX
MPOTEKAaHUs, O B3aMMHOM BIUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H
Me3oMepHbIi AP dexThl, opueHTanTsl | u Il poma); dakronornueckue CBEICHHsI O CBOMCTBaX,
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COCTaBe, MOJYYCHUH M O€30TaCHOM MCIOIb30BaHIH BAKHEUIITNX OPraHMYECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JAEATEIbHOCTH YEJOBEKa, OOLIMX HAYYHbIX MPUHLIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE NMPOU3BOJCTBA METAHOJIA, TEpepadOTKH HEPTH);

C(OPMHUPOBAHHOCTh  YMEHHIU: BBISBJIATH  XapaKTEpHbIE  NPU3HAKU  IOHSTHIA,
YCTaHAaBJIMBATb UX B3aMMOCBAA3b, HCIIOJb30BATb COOTBCTCTBYIOIIMUC IIOHATHA IIPpU OINMCAHHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCAMHECHMI;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XUMUYECKYIO CUMBOJIUKY Il COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILIEHHBIX U CKEJIETHBIX) (POPMYIJI OpraHMYECKUX BEIECTB;

COCTaBJIATh YPAaBHCHUA XUMHUUCCKUX peaKHI/Iﬁ N paCKpbIBATh UX CYIIHOCTL: OKUCIUTCIIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaklui,
peakuuii HMOHHOTO OOMEHa MYTEM COCTaBIIGHHWS HX TMOJHBIX U COKPAIIEHHBIX HMOHHBIX
YPaBHEHU;

W3rOTABJIMBATH MOJIETM MOJIEKYJ OPraHMYECKUMX BEIIECTB I WJUIIOCTPAllMU  UX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIMBAThH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTABY U CTPOCHHUIO K ONpeAeIEHHOMY KJIaccy/TpynIe COeIUHEHHH, TaBaTh UM
Ha3BaHus 1o cucreMarnueckor HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BAHMS
JUIA  OTAETBbHBIX TPEJCTaBUTENCH OpPraHWYecKHMX BEUIECTB (STWIJICH, AaleTWJieH, TOJyod,
[JIMLEPUH, OSTUJICHIJINKONb, (eHon, Qopmanpaeruy, areranbieru], aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAas KHCJIOTa, CT€apHUHOBas, OJIEMHOBAas, MajJbMHUTHHOBAs KHUCIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOIIPEH, CTUPOJ U JpYyrue);

C(bOpMHpOBaHHOCTB YMCHHA OIIPEACTIATE BHUI XUMHWYECKOH CBs3H B OPraHNu4YCCKUX
COCIMHCHHUAX (KOBaJ'IeHTHaﬂ W MOHHAasA CBA3b, 6- U T-CBA3b, BOAOPOAHAA CBH3B);

C(bOpMHpOBaHHOCTB YMCHHA IPUMCHATL IIOJIOKCHHUA TCOPUU CTPOCHHUA OPraHHMYCCKUX
BemecTB A. M. BYTJ'IepOBa JJIA 0OBSACHEHHS 3aBHUCHMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U
CTPOCHHA,

cOpMUPOBAHHOCTh ~YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMHYECKHE CBOMCTBA TUIMIMYHBIX MPEACTABUTENCH Pa3sNIUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKAaHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKAJWEHOB, AJKUHOB, apOMaTHYECKHUX YTIIEBOJOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTBIX U CIOKHBIX 3(HUPOB, KUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMHUHOKHCIIOT, OETIKOB, YIIIeBOJOB (MOHO-, M- U TIOJIHCAXapUI0B),
WUIIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEXKIY HHUMH YPaBHEHMSMH COOTBETCTBYIOINX
XUMUYECKUX PEaKIHii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

C(l)OpMI/IpOBaHHOCTB YMCHUMA MMOATBCPIKAATE HAa KOHKPETHBIX IIPHUMEpPAX  XAPAKTEP
3aBUCHUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTHU OpraHNYCCKUX COCOUHEHUH OT KpaTHOCTH H THIIA
KOBAJICHTHOM CBS3U ((5' )51 TE'CBHSI/I), B3aMMHOT'O BJIUSAHUSA aTOMOB U I'PYIIT aTOMOB B MOJICKYJIAX;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIIIEBOJOPOJHOTO  CHIPbHS
(HedTh, MPUPOAHBINA Ta3, yroijib), CrOCOObI €ro nepepaboTKH M MPAKTUYECKOe NMPUMEHEHUE

MPOIYKTOB IepepaboTKH;
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c(OPMHUPOBAHHOCTH BIIAJICHUSI CHCTEMOW 3HAHMH O E€CTECTBEHHO-HAYYHBIX METOAax
MO3HAHUSI — HAONIOJICHUU, W3MEPEHUHU, MOJCITUPOBAHUH, OKCIEPUMEHTE (pEaIbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS;

cOPMUPOBAHHOCTh ~ YMCHHSI  NPUMEHSTh OCHOBHBIC  OIEpAIlMi  MBICIUTEIBHON
NESTeIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIEHHE, CHCTEMAaTH3alUIO, BBISBICHUE
MIPUYHUHHO-CJICICTBEHHBIX CBA3€U — JUISl U3YYEHHUs CBOMCTB BEIECTB U XUMUYECKUX PEAKIIU;

c(OPMHUPOBAHHOCTh YMEHUI: BBISABISATH B3aUMOCBS3b XUMHUECKUX 3HAHUHN C TIOHATHIMH H
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojieeé OCO3HAHHOTO
MIOHUMAaHMs CYIIHOCTH MAaTE€pUabHOTO €JMHCTBA MHPA, UCIOJb30BATh CUCTEMHbBIE 3HAHUA IO
OpraHMYeCcKON XUMUU AJIsl OOBSICHEHUS] U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-

Hay4HYIO IIPUPOAY;

c(OPMUPOBAHHOCTh YMEHMI: MIPOBOJUTh PACUYETHI 1O XUMUYECKHUM (¢opMmylIaM H
YpaBHEHUSM XHMUYECKUX PEaKIMH C UCIOJIb30BaHHMEM (PU3MYECKHX BEIUYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEULIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XUMHUYECKON (POpMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATH, AaHAIM3UPOBATh M OILICHWBATH C TO3UIUH
AKOJIOTUYECKOW O€30TacHOCTH TOCIEACTBHUS OBITOBOW M TMPOW3BOJICTBEHHOW JIESITEIBHOCTH
YEJIOBEKa, CBS3aHHOW C TIepepadOTKON BEIIECTB, HCIOJIL30BATh MOJYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PELIeHHH MPOOIeM B CUTYallUsIX, CBI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJAUTH XUMHUYECKHMA
AKCIEPUMEHT (MOJTyYeHHE U U3yYeHHE CBOMCTB OPraHMYeCKUX BEIIECTB, KAUeCTBEHHBIE PEaKIIuu
YTJIEBOAOPOJOB PA3IUYHBIX KJIACCOB M KHUCIOPOJCOJEpKAllMX OPraHM4YeCKUX BEIIEeCTB,
pelleHne OHKCIEPUMEHTAJIbHBIX 33Jad 10 pPAaClO3HABAHMIO OPraHUYECKHX BEIIECTB) C
coOnrofieHreM TMpaBuil  0e30MacHOTO  oOpamlieHuss C BelmecTBaMHM U JabopaTOpHBIM
obopynoBanueM, (GOpMYIUPOBATH II€JIb HCCIEIOBAHMS, MPEACTaBIATh B PazIU4HON (dopme
Pe3yNbTaThl SKCIIEPUMEHTA, aHATM3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

chOpMUPOBAHHOCTH YMEHHIA:

CO6J'IIOI[aTb IIpaBuJjia 35KOJIOTMYCCKHU uenecoo6pa3H0ro IIOBCICHHUSA B 6I>ITy u pr,HOBOﬁ
ACATCIIbHOCTH B LCIAX COXpAaHCHHA CBOCTO 3I0pPOBbA, Oprx(anmeﬁ HpI/IPOI[HOﬁ Cpeabl U
JOCTHXKEHUS €€ YCTOI‘/'I‘II/IBOFO Pa3BUTHUA;

OCO3HaBaTb OIIACHOCTb TOKCHYCCKOI'O HeﬁCTBHH Ha JKHUBBIC OPraHHU3MbI OHpe)IeJ'IéHHBIX
OPraHn4YCCKuX BCUICCTB, IIOHUMAsA CMBICII ITOKA3aTCIIA HHK,

AHAJIIU3UPOBATH I_IeJ'IeCOO6p83HOCTB IIPUMCHCHU OpraHu4Y€CKUuxX BCIICCTB B
MMPOMBIIIJIICHHOCTHU U B 6BITy C TOYKH 3pCHUS COOTHOLICHU PHUCK-TIOJIb3a,

c(hOpPMUPOBAHHOCTh YMEHUU: OCYIIECTBISATh LIEICHANPABICHHBI TIOUCK XUMUYECKOM
uH(pOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M ydeOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, HHTepHET W JApyrue), KPUTHUYECKH aHAU3UPOBATH XMMHYECKYIO
nHpopMaInio, epepadaTbiBaTh €€ U HCIOIh30BaTh B COOTBETCTBUH C TOCTaBICHHON yueOHOU
3a7a4ei.
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11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OOIIas W HEOpraHWYecKas XUMUSD)
OTPAKAIOT:

c(OPMHUPOBAHHOCTH MPECTABICHUI: O MAaTEPHAIHHOM EIMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TO3HABAEMOCTH SIBJICHUW IPUPOJBI, O MECTE€ M 3HAYCHUU XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poJii B 00ECIeUeHNUH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOIMYECKOH,
SHEPreTUYeCKOM W IMUIIEBOW 0€30MacHOCTH, B Pa3BUTHUM MEIULUHBI, CO3JAAHUHU HOBBIX
MaTepuagoB,  HOBbIX  HCTOYHUKOB  OJHEprud, B  OOECHEYEHHH  pallMOHAIbHOIO
IIPUPO/IOII0JIL30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U 00ILEH KyJIbTYphl UEIOBEKA, a TAKKE
9KOJIOTUYECKN 0OOO0CHOBAHHOTO OTHOILEHHSI K CBOEMY 370POBBIO U IIPHUPOTHON CPEAE;

BJIAJICHUE CUCTEMOW XUMHMYECKHMX 3HAHUHM, KOTOpass BKIIOYAET: OCHOBOIIOJIArarouiue
TIOHSATUS — XUMHYECKUH DIIEMEHT, aTOM, SIIPO aToMa, H30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-atomHBIC OpOWTaNHM, OCHOBHOE W BO30YXKAEHHOE COCTOSIHHS aToMa, THOpHIH3arivs
aTOMHBIX OpOHWTaJNe, HWOH, MOJEKYyJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKUCJICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi pPeméTka, XUMUYECKas PEaKius, PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOJIHUTHI,
ANIEKTPOJIUTAYECKAsT ~ JTUCCOIMAIUS, CTETNEeHb JIUCCOIMAlMK, BOJOPOJHBIN  IMOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUYECKOM
peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOpHsS DIEKTPOJTUTHUECKOU
aucconuranuu, nepuonuueckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHUSI MacChl BEILIECTB,
3aKOH COXPAaHEHUs W MPEBpAIlCHUs SHEPTUU MPU XUMUYECKUX PEAKIHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JCHCTBYIOIIHNX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JISKAIIMEe B OCHOBE MOHUMAHHUS NMPUYUHHOCTA U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUM BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM ypPOBHAX; NPEACTABICHHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOIUHAMUYECKHMX M KHUHETHYECKHX 3aKOHOMEPHOCTSAX MX
MpOTEKaHUs, O XHMHUYECKOM PpPABHOBECHHM, pacTBOpax M  JUCIEPCHBIX  CHCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUH U O€30MacHOM HMCIOJIb30BaHUN
BOKHEHUIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKON JCATEIHHOCTH YEJIOBEKa,
00IKX HAYYHBIX TPUHITAIIAX XUMHUECKOTO MPOU3BOICTBA;

chOpMUPOBAHHOCTh YMEHUMA: BBISBISATH XapaKTepHbIE MIPU3HAKU
MOHATHH, YCTAaHABIMBATh UX B3aUMOCBS3b, UCIOJIH30BATh COOTBETCTBYIOUIUE MOHATHUS  MpU
OTMCAHWU HEOPraHUYECKUX BEIIECTB U UX MPEBPAIICHHUIA;

c(OpPMUPOBAHHOCTh YMEHHUS MCIIOJb30BaTh XUMHUYECKYI0 CHUMBOJHKY JJISI COCTaBICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIHHBIX BEIIECTB;

C(l)OpMI/IpOBaHHOCTB YMEHHA ONIPEACIATh BAJICHTHOCTDE U CTCIICHb OKUCJICHUSA XUMUYCCKUX
OJICMCHTOB B COCOAMHCHUAX, BHUJ XHUMHUYECKOM CBS3HU (KOBaJ'IeHTHaSI, HOHHas, MCTAallIM4YCCKasd,
BO,Z[OpO,[[HaH), THII KpHCTaHHquCKOﬁ pCH_IéTKI/I KOHKPCTHOT'O BCIUICCTBA,

C(l)OpMI/IpOBaHHOCTB YMCHUA OOBSCHAThL 3aBHCHMOCTb CBOICTB BCIICCTB OT BHIA
XUMHUYECKOM CBS3U U THUIIA KpHCTaHHI/IqCCKOﬁ pCHléTKI/I, OOMEHHBIH H IlOHOpHO-aKLIeHTopHHﬁ
MCXaHU3MBbI 06pa30BaHI/I}I KOBaJICHTHOM CBs3U,

C(bOpMI/IpOBaHHOCTB yMeHHﬁI KHaCCI/I(I)I/IL[I/IpOBaTLZ HCOPraHNMYCCKUC BCHICCTBA II0 HUX
COCTaBy, XMMHYCCKUC PCAKIUU II0 PA3JIMYHBIM IIPpHU3HAKAM (‘{I/ICJ'Iy U COCTaBy pCarupyromumux
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BEIECTB, TEIUIOBOMY J3(PQEKTy peakluuud, HU3MECHCHUIO CTCICHEH OKHUCIICHUS DIIEMEHTOB,
00paTHMOCTH, YYaCcTHIO KaTalu3aropa W JPYTHE); CaMOCTOSTEIhHO BBIOMPATh OCHOBAHUS U
KPUTEPUH JUTS KIIACCU(PUKAIIUN U3yUaEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

C(OPMHUPOBAHHOCTh  YMEHHS PAcKphIBaTh  CMBICT  IEpUOAMYEcKOro  3akoHa [l
W. MenneneeBa M JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENbHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

c(OPMHUPOBAHHOCTh YMEHHH: XapaKTE€PU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XMUMHMUYECKUX  DJIEMEHTOB  IEpBOro—u4eTBEpPTOro  mnepuojoB  llepumonmueckoil  cucTemsl
JI.1. MenpaeneeBa, HCIONB3ysl TMOHATUS <«OHEPreTUYECKHE YPOBHHU», «IHEPreTUYECKUE
HOJYypOBHM», «S-, P-, d-aTOMHBIE OpOWTaNN», OCHOBHOE M BO3OYKIEHHOE DHEPreTHYECKHE
COCTOSIHUSI aTOMa»; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U
UX coeauHeHuM no mnepuojam u rpynnam Ilepmommdeckoit cucremsl JI. M. Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh ~ YMEHMI: XapaKTepUu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOJATBEPKIAaTh CYIIECTBOBAHUE T'€HETUYECKOW CBS3U
MEX 1y HEOPTraHUYECKMMU BEIIECTBAMHU C IOMOIIBbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKkumii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKmuii MOCPEACTBOM COCTABJICHHS AIIEKTPOHHOTO OallaHCca 3THUX PEaKIHii; peakIiii HOHHOTO
oOMeHa TyTéM COCTaBJICHHS WX IIOJHBIX W COKpAIIEHHBIX HOHHBIX YpaBHEHWH; peakuuit
THIIPOJIA3a; PEaKIui KOMIUIEKCOOOpa3oBaHus (Ha TpuUMepe THAPOKCOKOMIUIEKCOB ITMHKA W
ATIOMUHHS);

cOpPMUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX
peakiuii ¢ y4€TOM HMX DSHEPreTMYEeCKHX XapaKTePUCTHK, XapakTep H3MEHEHHS CKOpPOCTH
XMMHYECKON peaKkiuu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKe XapakTep CMEIIEeHUs
XMMHUYECKOTO PaBHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aeicTBull (npuniwn Jle [larensbe);

C(bOpMI/IpOBaHHOCTB YMECHHA XapaKTCPpU30BaTb XUMHUYCCKUEC PCAKIHH, JICKAIIHUEC B OCHOBC
IIPOMBIINIJIICHHOI'O  IMOJIYYCHHA cepHoﬁ KHUCJIO0ThI, aMMMHaAKa, O6HII/IC HAayY4YHbIC TIIPUHIUIIBI
XUMHUYECKHUX IIPOU3BOJCTB, HGJ’ICCOO6p33HOCTB IMPUMEHCHUA HCEOPTraHNMYCCKHUX BCIICCTB B
IIPOMBIIIJICHHOCTHU U B 6BITy C TOYKHU 3pCHUA COOTHOIICHUA PHUCK-I10JIb34a,

c(OpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUI O METOJIaX HAyYHOTO MO3HAHMS SBICHHIM
OpUpPOAbl — HAOMIOJEHHE, W3MEpEHUE, MOJCIUPOBAaHUE, OKCIEPUMEHT (peallbHbli U
MBICIICHHBI), UCHOJB3YEMbIX B €CTECTBEHHBIX HAayKax, yYMEHUS MPUMEHSTh 3TH 3HAHHS IpU
AKCIEPUMEHTAJIbHOM UCCIIEIOBAHUM BEHIECTB U JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
HMMEIOIINX MECTO B MIPUPOJIE, MPAKTUUECKOH IEATEIbHOCTH YeJIOBEKAa U B IOBCEHEBHOM KU3HMU;

C(l)OpMI/IpOBaHHOCTB YMCHHA BBIABJIAATH B3aUMOCBA3b XUMHUYCCKUX 3HAHUM C TTOHATUSIMU U
NpEACTAaBJICHUAMU JOPYIrUX CCTCCTBCHHO-HAYYHbBIX MPEAMETOB IS 0oJlee  OCO3HAHHOTO
MMOHUMAHUA MATCPUAJIBHOTO €IMHCTBA MHUPA,

C(bOpMI/IpOBaHHOCTB YMCHUA ITPOBOAUTDH paCQéTBIZ C HCHOJb30BaHHEM MOHITUM «MaccoBas
A0JI BCUICCTBA B PACTBOPE» U «MOJISIpHAA KOHLICHTPALUs; MAaCChl BEIICCTBA HUIIN 00bEMa rasa
10 U3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC UJIN OG’LéMy OJITHOT'O U3 YYAaCTBYIOIIUX B pCAKIIUN
BCIICCTB, TCIIJIOBOT'O B(b(beKTa peaKknuu; 3HAaUYCHUA BOAOPOAHOI'O MTOKA3aTCIIsA paCTBOPOB KUCIIOT
U IIeJIoYeld ¢ H3BECTHOH CTEIEHBIO Jucconmuannu,; MacCChl (06’BéMa, KOJIMYECTBA BGI_I_IGCTBa)
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IIPOJIyKTa pEeaKl1H, €CJIM OJHO M3 MCXOJHBIX BELIECTB JaHO B BUJE PacTBOpa C ONpEAEIEHHON
MacCOBOM JIOJIe pPacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPHUMECH); IOJIU
BBIXOJIa NIPOJIyKTa peakuu; 0ObEMHBIX OTHOLLIEHUH Ira30B;

c(OPMHUPOBAHHOCTh YMEHHUN: CAMOCTOSITENILHO TUIAHUPOBATH M MPOBOJUTH XUMUYECKHIA
SKCTIEPUMEHT (IIPOBEACHUE PEAKIINK HOHHOTO OOMEHa, MOITBEPKACHNE Ka4YeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEeNICHIE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO HHANKATOPOB,
W3yYeHHE BIUSHUS pa3IMYHBIX (AKTOPOB HAa CKOPOCTh XHMHYECKON peakIiuH, peuieHHe
AKCIIEPUMEHTANIbHBIX 3a7ad 1o TemMaMm «Metamib»y u «HemeTtamib») ¢ coOmoieHneM MpaBuil
0e30macHOT0 OOpaleHus C BElecTBaMU U J1abOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
[eNb WCCIENOBAaHMSA, TPEACTABIATh B pa3IMYHON (QopMe pe3yabTaTbl OSKCIEPUMEHTA,
AHAJIIM3UPOBATE U OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHHI1: COOIOIaTh MPaBUIa TOJIb30BAHUS XHUMHUYECKOW TOCYA0U U
nabopaTopHBIM 00OpPYIOBaHUEM, OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMU
M0 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHUUYECKHX OTBITOB, JKOJIOTHYECKH I1€J1ecCO00pa3HOro
MOBEJIEHNUsT B OBITY M TPYAOBOM JEATENHHOCTA B IEIAX COXPAHEHHUS CBOErO 3I0POBBA,
OKpyKaromen MPUPOIHOMN cpenbl 51 JIOCTHKEHHUS eé YCTOWYUBOTO
Pa3BUTHs, OCO3HABATh OMACHOCTh ~ TOKCHYECKOTO  JICWCTBUSI HA  JKUBBIE  OPraHU3MBI
ONpEeAEIEHHBIX HEOPraHUYECKUX BEIIECTB, MOHUMAas cMmbIci nokazaresns [1/K;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANPABICHHBI TMOUCK XUMUYECKOU
nH(popMalliKd B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHbpopmanuu, WHTEepHET M Jpyrue), KpPUTUYECKH aHaJIU3UPOBATH XMMHYECKYIO
nHpopManuro, nepepadaTeiBaTh €€ W MCIOJIB30BaTh B COOTBETCTBHH C TIOCTABJIICHHOW Y4eOHOM
3a7a4en.

TEMATHYECKOE IINTAHUPOBAHHME
10 KVIACC

Bcero|| Koutponbhnbie || [Tpaktuueckue
paboThI padoThI

Ne || HaumenoBaHue pasienioB u TeM KonnuecTBo yacos OnekTpoHHbIe (IU(POBbIE)
n/m MIPOrpaMMBbl 00pa3oBaTeNbHbIE PECYPChI

Paznea 1. Teopernyeckne 0OCHOBBI OPraHM4YecKOil XUMUM

1.1 |[Ipeamer oprannyeckon xumuu. || 11 1 0 bubnuoreka [JOK
Teopust CTpoeHHS OpraHUYECKHX https://myschool.edu.ru/
coenunenuit A. M. byrieposa.
Utoro no pazneny 11 1 0
Pasnen 2. YriaeBogopoast
2.1 |[IpenenbHbIE YTIEBOIOPOIBI — 7 0 0 bubnuoreka [IOK
aJKaHbl, [IMKJIOAIKAHBI. https://m.edsoo.ru/d69df650
2.2 |HenpenenbHble yrieBOJOPOIbI: 16 0 1 bubnuoreka [IOK
AJIKCHBI, aJIKaJUCHBI, aJIKHHBI https://m.edsoo.ru/d69df650
2.3 ||[ApomaTrdeckue yriieBoa0pO Ikl 8 0 0 bubnuorexa [IOK
(apensr) https://m.edsoo.ru/d69df650
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Ne || HaumeHoBaHuUE pa3iesioB U TEM KonunuecTBo yacos DOnekTpoHHbIe (ITU(POBHIL)
/i MIpOrpaMMbI 00pa3zoBaTeNbHbIE PECYPCHI
Bcero| Kontponsaslie || [IpakTnueckue
paboThl paboThI
2.4 |[[TpupoJHbIE NCTOYHHUKH 3 0 0 bubnuorexa [JOK
YIJIEBOIOPOJIOB M UX https://m.edsoo.ru/d69df650
nepepadoTka
2.5 |CanoreHnpon3BoiHbIC 3 1 0 bubnuorexa [JOK
YIJIEBOIOPOJIOB https://m.edsoo.ru/d69df650
Hroro no pazgeny. 37 1 1
Paznen 3. Kuciopoacoaepskamme oprannyeckue coeinHeHust ‘
3.1 ||Criuptel. @enon 9 0 1 bubnuoreka [JOK
https://m.edsoo.ru/d69df650
3.2 ||[KapOoHMITbHEIE COCTUHEHUS: 18 0 1 bubnuorexa [JOK
aITbJICTU/IbI U KETOHBI. https://m.edsoo.ru/d69df650
Kap6onossie kucnotel. CloKHbIE
a¢upsl. XKupsl
3.3 ||YrieBoasI 9 1 0 bubnmoreka [JOK
https://m.edsoo.ru/d69df650
‘I/ITOFO 10 pasjeny H 36 H 1 || 2 H ‘
‘Pa?.z[e.ﬂ 4. AzoTcoaep:kaiye OpraHuyecKue CoeJuHeHust ‘
4.1 (|AMuHBI. AMUHOKHUCIOTHL benkn | 12 1 2 bu6moreka [IOK
https://m.edsoo.ru/d69df650
‘I/ITOFO o pazjaeny H 12 H 1 || 0 H ‘
‘Pamen 5. BbICOKOMOJIEKYJISIPHbIE COeTUHEHUS ‘
5.1 BeICOKOMOJIEKYIISIpHBIC 6 1 1 bubnuorexa [JOK
COEIMHEHUS https://m.edsoo.ru/d69df650
‘I/ITOFO o pazaeny “ 6 “ 1 || 1 H ‘
OBIIEE KOJIMYECTBO YACOB 102 5 6
I10 [TPOT'PAMME
TEMATHYECKOE IINIAHUPOBAHHUE
11 KJIACC
Ne | HaumeHoBaHHe pa3/ieioB U TEM KonuuectBo 1acos DnexTpoHHbIE (ITUPPOBLIC)

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrtema
XUMHUYECKUX 31eMeHTOoB /1. H.
MeHaeneena.

n/n IPOrpamMMmbl Beero| Kontponsasre || Tpaxtuueckie o0Opa3oBaresibHbIE PECYPChI
paboThI paboThI

Pa3pnen 1. TeopeTrnyeckne 0CHOBbI XUMHH

1.1 |CrpoeHue aToMOB. 9 0 0 bubnuorexa [IOK

https://myschool.edu.ru/
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Ne || HanmeHOBaHuME pa3/ieiioB U TEM KonunuecTBo yacos DOnekTpoHHbIe (ITU(POBHIL)
/i MpOrpaMMbI Beero| Konrponsasre || Tipaxtuaeckue 00pa3zoBaTeNbHbIE PECYPCHI
paboThl padoThl
1.2 ||Crpoenue BemecTBa. 11 1 0 bubnuorexa [IOK
Muoroo0pasue BeIecTs. https://myschool.edu.ru/

1.3 | XumMuueckue peakiuu. 19 1 3 bubnuorexa [JOK
https://myschool.edu.ru/

Wroro no pazneny. 39 2 3 bubmmoreka [IOK
https://myschool.edu.ru/

Paznen 2. Heopranuyeckasi xumusi

2.1 |[HemeTamsl. 31 1 3 bu6mmorteka [IOK
https://myschool.edu.ru/

2.2 |Mertasibl. 23 1 2 bu6morteka [IOK
https://myschool.edu.ru/

Wroro no pazneny. 54 2 5 bubmorexa [IOK
https://myschool.edu.ru/

‘Pa:me.ﬂ 3. XuMus 1 ’KM3Hb

3.1 | XuMus u KU3Hb. 9 0 0 bu6moreka [IOK
https://myschool.edu.ru/

‘I/ITOFO 0 pazjeny. H 9 0 H 0 ‘

OBIIEE KOJIMYECTBO YACOB 102 4 8

10 [TIPOT'PAMME.
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KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka ’ KonunuecTBo yacor ‘ Cpoxk DneKTpoHHbIE TH(PPOBBIC

n/n Beero| Kontponsasie || [paxriueckue || 13YICHIsS 00pa3oBaTeNbHbBIE PECYPCHI

paboThl paboTsl

1 ||[Ipenmer u 3HaYeHHE OPraHUYECKON XUMUH, 1 0 0 bubnuorexa [JOK
MPEICTaBICHUE O MHOTOOOPa3HH OPraHu4YeCKUX https://m.edso0.ru/3686e6f5
COEIMHEHU.

2-3 | Teopust cTpoCHHUsT OPraHMUECKUX COeMHEHU A. M. 2 0 0 bubnuoreka [IOK
byrneposa. https://m.edsoo0.ru/b0e61661

4-5 |TIpencraBieHue o KIACCU(PUKAIIUN U CHCTEMaTHIeCKast 2 0 0 bubnmorexa [JOK
Homenknatypa (IUPAC) opranndeckux BemecTs. https://m.edsoo0.ru/b0e61661

6-7 ||Buabl n30Mepuu: CTPYKTYpHAs, POCTPAHCTBEHHAS. 2 0 0 bubnuorexa [JOK

https://m.edsoo.ru/b0e61661

8 ||[DnexTpoHHOE CTPOCHHE aTOMa yriepo/ia (0OCHOBHOE U 1 0 0 bubnuorexa [JOK
BO30YKIEHHOE COCTOSHUS). BasleHTHBIE BO3MOKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja.

9 | XuMuueckas CBsI3b B OPraHUYECKUX COCITUHCHHUSIX. 1 0 0 bu6mmoreka [IOK
MexaHu3mbl 00pa30BaHKs KOBaJEHTHON CBS3H, CITOCOOBI https://m.edsoo.ru/8d39f5¢c8
pa3pbIBa CBs3CH. DICKTPOHHBIC IPPEKTHI B MOJICKYJIaX
OpPraHUYeCKUX COCITUHCHUN.

10 ||[Knaccudukamnus peakuii B OpraHuu4eCKOl XUMUHU. 1 0 0 bubmuoreka [JOK

https://m.edsoo0.ru/9e595ch8

11 ||KonTpomsHas pabota Nel «TeopeTrueckrne 0CHOBBI 1 1 0 bubnuoreka [JOK
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Ne Tema ypoxka KosmmuectBo yacos Cpox DneKTpoHHbIE HU(POBBIE

n/n Beero|| Konrpornsauie || [Ipaxriaeckue || A3Y4CHUS o0pazoBareibHbIE PECYPChI

paboThI paboTsl
OpPraHUYECKON XUMHUM». https://m.edso0.ru/b0e61661

12 ||AnkaHbl: TOMOJIOTHYECKHUH psij, oOmas ¢popmyia, 1 0 0 bubmmorexa [IOK
HOMEHKJIATypa M U30MEpUs, IEKTPOHHOE https://m.edsoo0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII.

13- ||DPusnueckre ¥ XUMHUYCCKHE CBOKMCTBA aJIKaHOB. 2 0 0 bu6moreka [IOK

14 https://m.edsoo.ru/3137711c

15- |[Haxoxpaenue ankaHoB B mpupoze. CrocoObl momydenus | 2 0 0 bubmoreka [IOK

16 v nmpuMeHeHHe aTKaHOB. https://m.edsoo.ru/259b0a5b

17 |[luxmoankansl: oOmas popmyia, HOMEHKIATypa U 1 0 0 bubmorexa [IOK
HU30MEpHsi, 0COOEHHOCTH CTPOCHHS M XUMHUYECKUX https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI MOTY4CHHSI ¥ TPUMEHEHHE.

18 ||Pemenue pacu€THBIX 3a/1a4 Ha OTIPEICTICHUE 1 0 0 bu6moreka [IOK
MOJIEKY/ISIPHO# (OPMYJIBl OPraHUYECKOTO BEIIECTBA 110 https://m.edsoo.ru/bf84d8eb
MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIUX B €T0
COCTaB.

19 ||AnkeHbl: TOMOJOTHYECKH psij, oOas ¢popmyna, 1 0 0 bubnuoreka [JOK
HOMEHKJIATypa, SJIEKTPOHHOE M ITPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0ale
crpoeHue Mosiekys. CTpYKTYpHasi U IIHC-TPaHC-

M30MEpHsl AIKCHOB.
20- ||®du3nueckre U XUMHYECKHE CBOMCTBA aIKEHOB. 2 0 0 bu6mmoreka [JOK
21 |[IpaBmio MapkoBHHKOBaA. https://m.edsoo.ru/21069ccd
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Ne Tema ypoxka KosmmuectBo yacos ‘ Cpox DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontposbisie || [Tpaktuueckue || A3YI€HHs oOpasoBaresbHbIE PECYPChI
paboThI paboThI
22 ||CriocoObl oTy4eHHs ¥ TPUMEHEHHE AJIKEHOB. 1 0 0 bubnuorexa [JOK
https://m.edso0.ru/665dc058
23 |[Ipaktudeckas padora Ne 1 mo teme "[lomyuenne 1 0 1 bubnuorexa [JOK
ITUJICHA U U3YYCHHUE ero CBOMCTB". https://m.edsoo.ru/0941eed8
24 |Pemenue pacu€THBIX 3aja4 HA OTIPE/ICIICHNE 1 0 0 bubmmorexa [IOK
MOJICKYJISIPHOH ()OPMYJIBI OPraHMYECKOTO BEIIECTBA. https://m.edsoo.ru/e9ea9921
25 |[3ager o TeMaM: «AJKaHBD», «AJTKEHBD. 1 0 0
26 ||AnkagueHbl: CONPsHKEHHBIC, H30JIUPOBAHHBIC, 1 0 0 bu6moreka [IOK
KyMynupoBaHHbie. OCOOEHHOCTH 3JIEKTPOHHOTO https://m.edso0.ru/04298c0a
CTPOCHHUSI.
27 | XuMHUYECKHE CBOMCTBA COMPSIKEHHBIX TUEHOB. 1 0 0 bu6moreka [IOK
https://m.edsoo.ru/e561253d
28 ||CrocoObl MOJTy4eHHS M TPUMEHEHUE AJIKAMCHOB. 1 0 0 bubmuorexa [JOK
https://m.edsoo.ru/1aa81660
29 ||AJIKUHBI: TOMOJIOTHYECKUHN psifl, 001Ias hopmyria, 1 0 0 bubnuorexa [JOK
HOMEHKJIATypa, SJICKTPOHHOE M ITPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHUE MOJICKYJI, PH3UUECKUE CBOMCTBA.
30 || XumMuuecKue CBOMCTBA aJIKHHOB. 1 0 0 bubmuoreka [JOK

https://m.edso0.ru/23493a93
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Ne Tema ypoxka KosmmuectBo yacos ‘ Cpox DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontposbisie || [Tpaktuueckue || A3YI€HHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
31 |[KauecTBeHHBIE peaKIH HAa TPOUHYIO CBSI3b. 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/7blc48da
32 ||CiocoObI OTYYCHHS B IPUMEHEHHE aJTKUHOB. 1 0 0 bubnuotexa [JOK
https://m.edsoo.ru/a6f9alea
33 ||Pemenue 3a1a4: pacy€Thl IO YPAaBHEHUIO XUMHUECKON 1 0 0 bubnmoreka [JOK
peaKIInH. https://m.edsoo.ru/5db8e526
34 |3auer o Teme «HemnpeneapHbIC YIIIEBOIOPOIBI. 1 0 0
35 ||ApeHbI: TOMOJIOTHUSCKUN psijI, oOmIas popmyna, 1 0 0 bubnmoreka [JOK
HOMEHKJIATypa. DJICKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/a92a7094
CTPOCHHE MOJIEKYJI O€H30J1a ¥ TOJyoJa, uX pu3ndeckue
CBOWCTBA.
36 |[XuMHUUYeCKHe CBOMCTBA apEHOB: PEAKIIMHU 3aMEIICHUS. 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/a44alae4
37 |[XuMHUYeCKHE CBOMCTBA apEHOB: pPEaKIIMH 1 0 0 bubnuorexa [JOK
MIPUCOCIUHCHHSI, OKMCICHHE TOMOJIOTOB OEH30J1a. https://m.edsoo.ru/a44alae4
38 ||Ocob6eHHOCTH XUMUYECKHX CBOMCTB CTUPOJIA. 1 0 0 bubnuoreka [JOK
https://m.edsoo.ru/d5018a54
39 |[Pemenune pacuéTHBIX 3a7a4 Ha ONIpeICIICHNE 1 0 0 bu6mmoreka [JOK

MOJ'ICKy.]'IHpHOﬁ (bOpMy.]'IBI OPra’Hn4dcCKoro BCIICCTBa.

https://m.edsoo.ru/53461a2c
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Ne Tema ypoxka KosmmuectBo yacos ‘ Cpoxk DneKTpoHHbIE TH(PPOBBIC
/i Beero| Kontposbisie || [Tpaktuueckue || A3YI€HHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
40 ||CrocoObl Oy4YeHUS ¥ IPUMEHEHHE apEHOB. 1 0 0 bubnuotexa [JOK
https://m.edsoo.ru/6f717d09
41 |leneTnueckas CBsI3b MEX]Y pa3IM4HbIMU KJ1accaMu 1 0 0 bubnuorexa [JOK
YIJIEBOIOPOIOB. https://m.edso0.ru/6f717d09
42 ||PacdéThl M0 ypaBHEHUAM XUMUYECKUX PEAKIIHA. 1 0 0 bubnuoreka [IOK
CucreMaru3anus 1 0000IIeHUE 3HAHUH 10 TEME. https://m.edso0.ru/6f717d09
43 |[Ipupomusrii ra3. [lonyTHble HETIHBIC Ta3HI. 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/6f717d09
44 |[KameHHBIH yroJib U MPOAYKTHI €r0 MepepadoTKH. 1 0 0 bubnuoreka [IOK
https://m.edso0.ru/69b3398b
45 ||Hedtp u ciocoOs! €€ mepepadoTku. [Ipumenenne 1 0 0 bubnuorexa [JOK
MIPOAYKTOB repepabOTKu HEDTH. https://m.edsoo.ru/21f9de78
46 |["amoreHoNnpOn3BOIHBIC YTIIEBOIOPOIOB: JICKTPOHHOE 1 0 0 bubmuorexa [JOK
CTPOEHHUE; PEaKIK 3aMelleHus rajoreta. Jleicreue https://m.edsoo.ru/82b4d759
1IeJ104Yel Ha TaJIoTeHIIPOU3BOIHbIE. B3aumonelicteue
JIMTAJIOT€HAIKAHOB C MATHUEM U IIHHKOM.
47 ||Cuctemaruzarus u 060011eHNE 3HAHUH 110 pa3aeiy 1 0 0 bu6mmoreka [JOK
"YrieBoaopo s, https://m.edso0.ru/20e89f22
48 |[KontponpHas padota Ne2 "YrneBomoposi". 1 1 0 bubnuoreka [JOK

https://m.eds00.ru/95c9e298
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Ne Tema ypoxka KosmmuectBo yacos ‘ Cpoxk DneKTpoHHbIE TH(PPOBBIC
/i Beero| Kontposbisie || [Tpaktuueckue || A3YI€HHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTsl

49 |TIpenenbHbIC OJHOATOMHBIE CIIMPTHI: TOMOJIOTHUSCKUN 1 0 0 bubnuotexa [JOK
psiz, oOmias popmysia, CTPOCHHE MOJICKYJI, U30MEpHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, Kiaccudurarus, Gu3ndecKrue CBOHCTRA.

50- || XuMuueckue CBOMCTBA MPEACTbHBIX OTHOATOMHBIX 2 0 0 bu6moteka [IOK

51 |lcriupTOB. https://m.edsoo.ru/26ee34fe

52 ||CiocoObI OTyYeHHS ¥ PUMEHEHHE OJHOATOMHBIX 1 0 0 bubnuotexa [JOK
CITUPTOB. https://m.edso0.ru/484100000000000

53 |[[Ipoctbie 3pupsl: HOMEHKIATYPA U U30MEPHSI, 1 0 0 bubnuorexa [JOK
0COOEHHOCTH (PU3MUYCCKUX ¥ XMMHUYCCKHX CBOWCTB. https://m.edsoo.ru/c2c788b2

54 |IMHOTOATOMHBIE CITUPTHI: STHJICHTJIMKOJIb U TJIMIICPHH, 1 0 0 bubnuorexa [JOK
uX (pu3HYecKre U XuMUIeckue cBoicTBa. CriocoOb https://m.edsoo.ru/ee4d84aa
MOJTyYCHHUSI U IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

55 ||[deHoI: cTpOCHHE MOJIEKYIIBI, (PU3UYECKUE CBOMCTRA. 1 0 0 bubnuorexa [JOK
TokcuurocTh heHoaa. XuMUUeCKue CBOiCTBa (heHoIa. https://m.edsoo.ru/2ce726f8

56 [|Crioco0bl mosy4eHus U IpuMeHeHue (eHoa. 1 0 0 bubmuorexa [JOK

https://m.edsoo.ru/c77ddf4c

57 |[Ipaktuueckas pabora Ne 2. Pemenue 1 0 1 bubnuoreka [JOK
AKCTIIEPUMEHTAIBHBIX 337134 110 TeMe "CIUpThI | https://m.edsoo.ru/fdOced09
(dheHomnr".

58 ||Anbpaeruabl U KETOHBI: DIIEKTPOHHOE CTPOCHUE 1 0 0 bu6mmoreka [JOK

Kap60HPIJ'IBH01>i rpynmbsl; TOMOJIOTUYICCKHUC PAIBI, o6ma$[
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Ne Tema ypoxka KosmmuectBo yacos Cpox DneKTpoHHbIE HU(POBBIE
/i Beero| Kontposbisie || [Tpaktuueckue || A3YI€HHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI

bopmyia, H30MepHs 1 HOMEHKIIATypa. https://m.edsoo.ru/b139beaa

59 ||Anbpaeruabl U KETOHBI: (PU3UYECKUE CBOMCTBA; pEaKIIUU 1 0 0 bubnuotexa [JOK
MPUCOCANHCHHUS. https://m.edso0.ru/c887425c

60 |[Peakmuu OKHCIICHUS M KQUeCTBEHHBIC PEAKITUN 1 0 0 bubnuotexa [JOK
aJTbJICTHU/IOB U KCTOHOB. https://m.edsoo.ru/a393baa9

61 ||CriocoObI OTyYCHHSI alTbJCTUIOB H KETOHOB. 1 0 0 bu6morteka [IOK

https://m.edsoo0.ru/520d1c51

62 ||OmHOOCHOBHBIC MTPEICTbHBIC KAPOOHOBBIE KUCIOTHI, 1 0 0 bubnuorexa [JOK
0COOEHHOCTH CTPOCHHS UX MOJIeKyl. M3omepus u https://m.edsoo.ru/fecOb113
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, MX (PU3UICCKHE
CBOWCTBA.

63 |[XuMuueckue CBOMCTBA MPENEIbHBIX OJHOOCHOBHBIX 1 0 0 bu6moreka [IOK
KapOOHOBBIX KHCIIOT. https://m.edsoo.ru/40e6e0e9

64 ||OcoOeHHOCTH CBOMCTB MYPaBbUHON KUCIIOTHI. 1 0 0 bubnuorexa [JOK
Muoroo6pasue KapOOHOBBIX KHCIIOT. https://m.edsoo.ru/bb31be71

65 [|OcoOeHHOCTH CBOMCTB: HEMPEICIbHBIX U 1 0 0 bu6mmoreka [JOK

ApOMATHUUCCKUX Kap6OHOBBIX, ,I[I/IKap6OHOBBIX,
FI/I,Z[pOKCI/IKap6OHOBBIX KHCJIOT. HpeI[CTaBI/ITeJ'II/I BBICIIIHUX
Kap6OHOBI>IX kuciaort. Ilousitue o IIPOU3BOJHBIX
Kap6OHOBLIX KHUCJIOT.

https://m.eds00.ru/83a08773
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Ne Tema ypoka KonunuecTBo yacos ‘ Cpoxk DneKTpoHHbIE TH(PPOBBIC

/i Beero| Kontposbisie || [Tpaktuueckue || A3YI€HHs 00pa3oBaTeNbHBIC PECYPCHI

paboThI paboTsl

66 ||CriocoObI OTyYCHHS U IPUMEHEHHE KapOOHOBBIX 1 0 0 bubnuotexa [JOK
KHUCJIOT. https://m.edsoo.ru/7¢065c9d

67 ||CiioxHbIC 23QHPHI: TOMOJIOTUIESCKHM Psif, 001Iast 1 0 0 bubmmoreka [JOK
bopmyia, u3oMepus U HOMeHKIaTypa. Pusndyeckue u https://m.edsoo.ru/adfffe6d
XUMUYECKHE CBOMCTBA Y(PUPOB.

68 |Pemenue pacy€THBIX 3a/1a4: 10 YPABHCHHUIO XUMUYECKOM || 1 0 0 bubnuotexa [JOK
peaKiiy, Ha OTpeIeJIeHHEe MOJICKYIIPHOU (hOPMYITBI https://m.edsoo.ru/6f717d09
OpPraHWYECKOTO BEIIECTBA.

69 |[Ipaktudeckas padora Ne 3. Pemenue 1 0 1 bubnmoreka [JOK
IKCIIEPUMEHTANBHBIX 337134 1Mo Teme "KapOoHoBbIe https://m.edso0.ru/486671fb
KuCIOTHI. CrnoxHbIe 3puphr".

70 |PDKupsl: ctpoeHue, PU3NIECKHE B XUMUUECKHE CBOMCTBA 1 0 0 bubnuorexa [JOK
(rumpoius). https://m.edsoo.ru/al9c5b98

71 ||OcoOGeHHOCTH CBOMCTB KUPOB, COJEPIKAIINUX OCTATKH 1 0 0 bu6moreka [IOK
HEMpeAeIbHBIX KHUPHBIX KHCIOT. JKUpPBI B IpUpoIE. https://m.edsoo.ru/b0331922

72 |[MbLIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, UX 1 0 0 bubmuorexa [JOK
Morolee nericTBre. [IOHITHE O CUHTETUYECKUX MOFOIIAX https://m.edso0.ru/3c566565
cpenctBax (CMC).

73 |lenernueckas CBSA3b YIIE€BOAOPOJIOB U 1 0 0 bu6mmoreka [JOK

KHUCJIIOPOACOACPKAINX OPraHUYCCKHUX BCIICCTB.

https://m.eds00.ru/56790c96
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Ne Tema ypoxka KosmmuectBo yacos ‘ Cpox DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontposbisie || [Tpaktuueckue || A3YI€HHs oOpasoBaresbHbIE PECYPChI
paboThI paboThI
74 ||Pacuérsl 10 ypaBHEHUSAM XUMHUYECKHUX PEAKIIUMN. 1 0 0 bubnuorexa [JOK
https://m.edso0.ru/6f717d09

75 ||Cucremarusanus u 00001eHUE 3HAHUH 110 TEME 1 0 0 bubmmoreka [JOK
«KapOoHWIbHBIE COCTMHEHHSD. https://m.edsoo.ru/f8eaf2eb

76 ||OOmrast xapaKTepUCTHKA YTIIEBOJIOB U KIIACCHU(UKAITUS 1 0 0 bubnmoreka [JOK
YIJIEBOJIOB (MOHO-, M- U TIOJIMCAXAPH/IBI ). https://m.edsoo.ru/7a9693al

77 ||MoHocaxapuabl: (hu3nueckre CBOICTBa U HaxoxaeHue B 1 0 0 bubnuoreka [IOK
pUpOJIE. https://m.edsoo.ru/b4bdda2d

78 |[IpuMeHeHHE TIIOKO3BI, €€ 3HAYCHHE B 1 0 0 bubmorexa [IOK
KHU3HEIEATCILHOCTH OpPraHu3Ma. https://m.edsoo.ru/5e61122d

79 ||ducaxapuapl: caxaposa, MaIbTO3a M JIAKTO3A. 1 0 0 bubnuorexa [JOK
HaxosxaeHue B mpupo/ie U MPUMEHEHHE JHCaXapHI0B. https://m.edsoo.ru/eb0384e7

80 |[ITonmcaxapuabpl: CTPOCHHE MAaKPOMOJIEKYII, (PU3UICCKUE 1 0 0 bubmuorexa [JOK
U XUMHYECKUE CBOMCTBA, IPUMEHEHHE. https://m.edsoo.ru/72a04508

81 |[ITonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX. 1 0 0 bubnuorexa [JOK

https://m.edso0.ru/6216e766
82 |[Pemenue pacyeTHBIX 3a7a4 Ha ONpeIeieHUue J0I1 1 0 0 bu6mmoreka [JOK

BbIXOa MPOAYKTA pCAaKIIUN OT TCOPECTHUICCKU
BO3MOXXHOTIO.

https://m.edsoo.ru/7fde4 7ef
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Ne Tema ypoxka KosmmuectBo yacos ‘ Cpox DneKTpoHHbIE HU(POBBIE

n/n Beero|| Konrpornsauie || [Ipaxriaeckue || A3Y4CHUS 00pa3oBaTeNbHBIC PECYPCHI

paboThI paboThI

83 ||Cucremaruzanms 1 00001IICHUE 3HAHUI 110 pa3IeITy 1 0 0 bubmmoreka [JOK
«Kucnopocoaepkaiye opraHiuecKue COSTUHCHUS. https://m.edsoo0.ru/08d4364c

84 ||KontpompHas pabora Ne3 "Kucnmopoacoaepkamiie 1 1 0 bubmmoreka [JOK
OpraHMYeCKUe COCTMHEHHS" . https://m.edso0.ru/42c6678e

85 ||AMuHBI: KITaccu(UKanUs, CTPOCHUE MOJIEKYJI, 001Ias 1 0 0 bubmmorexa [IOK
dbopmyia, u30MepHsi, HOMEHKJIaTypa U (PU3HYECKHe https://m.edsoo.ru/efa7e6ca
CBOICTBA.

86 | XuMmueckue CBOMCTBa au(paTHISCKUX AMHHOB. 1 0 0 bubnuorexa [JOK

https://m.edsoo.ru/1bc5cf80

87 ||AHWNHH: CTpOEHUE aHUJIMHA, 0OCOOCHHOCTH XUMUYECKUX || 1 0 0 bubnuorexa [JOK
CBOJCTB aHHJIMHA. https://m.edsoo.ru/39cd21f1

88 ||CnocoObl moy4yeHus U MpUMEHEHHE anu(paTUIeCcKuX 1 0 0 bubnuoreka [IOK
aAMUHOB. https://m.edsoo.ru/eal38763

89 ||AMUHOKHCIIOTBI: HOMEHKJIATYpa U H30MEPHS, 1 0 0 bubnuorexa [JOK
¢busnueckue cBoiicTBa. OTAEIbHBIC IPEICTABUTENHN Ol https://m.edsoo.ru/d1773e80
AMHHOKHCIIOT.

90 || XumuuecKue CBOMCTBA AMHUHOKHCIIOT, UX 1 0 0 bubmuoreka [JOK
OHMOJIOTMYeCKOe 3HAYCHHE aMUHOKHUCIIOT. CHHTE3 H https://m.edsoo.ru/77df705a
THJIPOJIA3 MENTHJIOB.

91 |benku Kak NPUPOHBIE TOJIUMEPHI; CTPYKTYPBI OEIKOB. 1 0 0 bubnuoreka [IOK
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Ne Tema ypoxka KosmmuectBo yacos Cpox DneKTpoHHbIE HU(POBBIE

n/n Beero| Kontposbisie || [Tpaktuueckue || A3YI€HHs 00pa3oBaTeNbHBIC PECYPCHI

paboThI paboThI
https://m.edso0.ru/429e9899

92 ([ XuMHYeCKHE CBOMCTBA OCIIKOB. 1 0 0 bubmuoreka [JOK

https://m.edso0.ru/6237306d

93 ||A3zoTcoaepkaiue TeTepOIUKINIeCKHE COSTUHEHUSI. 1 0 0 bubnmoreka [JOK
HykiienHOBBIE KUCIIOTHI: COCTAB, CTPOCHUE U https://m.edsoo.ru/521d1431
OMOJIOTHYECKast POJIb.

94 |[paktudeckas padora Ne 4. Pemenue 1 0 1 bubnuorexa [JOK
HKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30TCoAeprKaIine https://m.edsoo.ru/8e3c02d1
OPraHNU4YeCcKUe COCTMHEHUA" .

95 |IIpaktuueckas padora Ne 5. Pemenne 1 0 1 bubnuorexa [JOK
AKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "Pacno3HaBanme https://m.edsoo.ru/bde3fdf6
OPraHU4eCKUX COCTUHECHUN" .

96 |[KonTtposbHas padota Ne4 "Azorcoaeprkaiiue 1 1 0 bubnuorexa [JOK
OpraHu4ecKue CoeanHeHus " https://m.edsoo.ru/ce561bc?

97 ||OcHOBHBIE IOHATHS XUMHUH BBICOKOMOJICKYJISPHBIX 1 0 0 bubmuorexa [JOK
COEIMHEHUIN 1 METObI HX CHHTE3a —II0JIMMEPU3aIUs 1 https://m.edsoo.ru/7aa63ebd
MOJINKOHICHCAITHS.

98 |[MToroBas KOHTpoOJbHas paboTa. 1 1 0

99 |[Inactmaccel. YTunuzanus 1 nepepadoTKa IIacTHKa. 1 0 0 bubnuoreka [JOK

https://m.edso0.ru/82242e0f
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Ne Tema ypoxka KosmmuectBo yacos ‘ Cpox DneKTpoHHbIE HU(POBBIE
n/n Beero|| Konrpornsauie || [Ipaxriaeckue || A3Y4CHUS oOpasoBaresbHbIE PECYPChI
paboThI paboThI

100 || 9macToMepsl: HATypaJIbHBIN CHHTETUYCCKUE KAayTyKH. 1 0 0 bubnuotexa [JOK
Pe3una. https://m.edso0.ru/246103ec

101 |[BosiokHa: HaTypalbHbIE, HCKyCCTBEHHBIE, 1 0 0 bubnuorexa [JOK
cuHTeTHYecKue. [loauMeps! CrienaaIbHOTO Ha3HAYCHUS. https://m.edso0.ru/5963a601

102 |ITpakTiuaeckas padota Ne 6. Pemenmne 1 0 1 bubnuoreka [IOK
IKCIIEPUMEHTANILHBIX 33714 1o TeMme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC ¥ BOJIOKOH".

(OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 || 4 I 6 |

38



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a

