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NHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit @exnepaunn», TpeOOBaHUM K pe3ynbTaTam
ocBOeHUsI (eaepaibHONW 00pa30BaTEILHON MPOrpaMMbl CpPEIHEro OOIIEero
oOpazoBanusa(POIl COO0), MPEICTaBICHHBIX B denepanbHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHus  y4eOHOro mpenmera «XuUMHS» B 00pa3oBaTeIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUST Ha ypOBHE YriayOJEHHOTO WM3yUYeHHS 3aHUMAET BaXHOE MECTO B
CHUCTEME ECTECTBCHHO-HayuyHOro oOpaszoBaHus ydamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AUBPEpeHIIMPOBAHHOTO,
npouiIbHOrO0 00y4YeHHs, NPU3BAHO OOECNEeYuTh 00I1e00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TIOJTOTOBKY BBITYCKHUKOB HIKOJIBI, HEOOXOJUMYIO JJis
ajanTaiyi UX K OBICTPO MEHSIOUIUMCS YCJIOBHSM KU3HU B COLIMYME, a TaKKe
Uil TIPOJIOJDKEHHs  OOydeHHs B OpraHu3alusx MNpogecCHOHAIBHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SIBISETCS OJHOM W3 TNPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMme mo XuUMUM Ha3HauY€HHE NpeaMeTa «XHUMHSI» TOJydaeT
noJpoOHYI0 HWHTEPHPETAUI0 B COOTBETCTBUM C OCHOBOIIOJIAralOIIUMHU
nonoxkeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COAEp>KaHuUs,
pe3ynbTaToB OOy4eHUS M TPeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SIBIIIIOTCS CJIEAYIOIIUE BBINOIHSAEMbIE POTPaMMON MO
XUMHUH QYHKITUU:

e UMH(}pOpPMAIMOHHO-METOANYECKAs, peann3alus KOTOopoil obecreunBaet
MOJIYYCHHUE TIPEJCTABICHUS O IIENIAX, COACpPXKAHUH, OOIIEH CTpaTeruu
oOydeHHs, BOCIUTAHUA W Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMU
peIMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQuJIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTopas npeaycMaTpuBaeT
onpeiesieHHe: MPUHIMIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEIbHOCTH
U3y4yeHHUs y4eOHOro Matepuaia, KOJTMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAX0I0B K (POPMUPOBAHUIO COAEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa30BaTEIbHBIX JOCTUXKEHUNU OOy4YarONIUXCS B



paMKax WTOTOBOHM aTTtecTanuu B (OpME EIUHOTO TOCYIapCTBEHHOTO
dK3aMeHa M0 XUMUHU.

[Tporpamma a1t yriyOn€HHOTO U3YUCHUS XUMUH:

e YCTaHABJIMBACT MHBAPHUAHTHOE MPEAMETHOE COJEPKaHNe, 00sI3aTEIhbHOEC
JUISI M3YYCHHsI B paMKaX OTACIBHBIX Tpoduiield, mpeaycMaTpuBaeT
pacnpeneieHue M CTPYKTYPUPOBAHHE €ro II0 KiaccaMm, OCHOBHBIM
coJlep KaTelIbHBIM JIMHHUSIM/pa3ieiaM Kypca;

e 1a€T MPUMEPHOE pacIpeie/ieHne YIeOHOTO BPEMEHHU, PEKOMEHIYEMOTO
JUTSI U3yYEHUS OT/ICIBHBIX TEM;

e TIpeJIaracT MPUMEPHYIO IOCIIEIOBATEILHOCTh HW3YYCHUS YYCOHOTO
MaTepuaa ¢ y9¢TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3CH;

e J1a€T MCTOAUYCCKYIO MHTEPIIPETAIlMIO Iee M 3ajJad  HM3ydeHUs
npeaMera Ha  yriyOJN€HHOM ypOBHE C YYE€TOM COBPEMEHHBIX
NPHOPUTETOB B CHUCTEME  CpeIHEero  odmero  oOpa3oBaHUS,
coJiepKaTeIbHOM  XapaKTePUCTUKHA  IUTAHHPYEMBIX  PE3yJbTaTOB
OCBOCHHSI OCHOBHOM 00pa3oBaTeNIbHOW MPOTpamMMBbl CPEIHETr0 OOIIEero
oOpa3oBaHus (JMYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), & TAKXKe
C Y4Y€TOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHBIX JEHCTBUU
00y4aromerocsi o OCBOEHUIO COACPKaHuUs MPEeAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XHUMHUH IPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJICHHOW MPOrpaMMoOil 10 XUMHUU
oOsi3aTeNlbHOM  (MHBApUAHTHOM) COCTABJSAIONICH  coaepkaHus  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA ONPEAeNsThbCsl B COOTBETCTBUU  C
HaIpaBJICHHEM KOHKPETHOTO Mpoduisi 00ydeHus.

B cootBeTcTBUM ¢ KOHuentyainbHbiMH TosioxkeHuasmMu OI'OC COO o
HA3HAUYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHUS
XAMHSI Ha YPOBHE YIIIYOJIEHHOTO W3Yy4YeHHWs HalpaBieH Ha peaau3aluio
MPEEMCTBEHHOCTH C  TOCIEAYIONIUM OTaloM TIONYYEeHUS XUMHYECKOTO
oOpa3oBaHHS B paMKax HU3YYCHHS CIEIUATbHBIX €CTECTBCHHO-HAYYHBIX U
XAMHYECKUX  JUCHUIUIMH B By3aX HW  OpTraHM3aIUsSX  CPEIHEro
npoecCHoHabHOTO 00pa3oBaHus. B 3TON CBSI3M u3y4deHHE MpeaMeTa
«XuMUS» OPUESHTUPOBAHO TMPEUMYIIECTBEHHO Ha PACHIMPECHHUE W YTIyOJieHue



TEOPETUYECKOM M MPaKTUYECKOH TMOATOTOBKH OOyYaromMXcs, BbIOpaBIINX
onpenenéHupli npoduib OOy4deHUs, B TOM 4YHCJIE€ C MEpPCIEKTUBOU
MOCJIEAYIOUIEr0 TOJYYEHHs] XHMHUYECKOro o0pa3oBaHUsi B OpraHu3alusax
npodeccuoHanbHoro oopazoBanus. Hapsny ¢ atum, B cBete TpedoBanuit ®I'OC
COO x maHupyeMBbIM pe3ysibTaTaM OCBOEHUS (PeaepalibHONM 00pa3oBaTeIbHON
MPOrpaMMbl CpPEeIHEro 00IIero 00pa3oBaHMs H3Y4YEHHUE MpeaMeTa «XHUMHUS»
OPUEHTUPOBAHO TAaKXE Ha pEIIeHUWE 3aJady BOCHUTAHUS U COLMAIBHOIO
pa3BUTHs 00ydYarouuxcsi, Ha (OPMUPOBAHUE Yy HUX OOIIEHHTEIUICKTYaJIbHBIX
YMEHHI, YMEHUI palMoHAIM3alUuu y4eOHOro Tpyda U 0000IIEHHBIX CIOCOOOB
JEeSATENbHOCTH, UMEIOLIUX MEXKIMCUUILTMHAPHBINA, HAJIPEIMETHBIN XapakTep.

CocraBnstonuMu - npeaMera  «XUMHUS» Ha  YpOBHE  YIIIyOJIEHHOTO
U3YyUEHHUs SBISIOTCS yriayOn€HHble Kypebl — «Opranndeckas Xxumus» u «O01mas
U HeopraHuveckas xumusi». I[lpu ompegeneHun MoaxoAoB K OTOOpPY u
CTPYKTYPHOW OpraHu3alluu COJIEpKaHHUS ITHUX KYypCOB B MpOrpamMMme Mo XUMHUU
3a ocHoBy mpuHATH noyioxkeHus GI'OC COO o paznmuuusx 0a3oBOro
yriayOiaEHHOTO YPOBHEH U3YUECHHS MPEeIMETa.

OcHoBy cogepkanuss KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XUMHS» COCTABISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHH, OTHOCSIINUXCS K 0a30BOMY YPOBHIO M3Y4YEHUS MpeaMera. JTa cuctema
3HAHUN MOJY4aeT ONPEACIIEHHOE TEOPETHYECKOE MIOMOIHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OoJbuii 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJE€HHOM YpPOBHE HM3yUeHHs TpeaMera obecreueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNIMYEHUS] OOBEMa 3HAHUUA O XUMHUYECKHUX
AJIIEMEHTAaX U CBOMCTBAX UX COCMHEHUN HAa OCHOBE PACIIUPEHUS U YIriyOJieHus
IPEACTaBICHUN O CTPOCHHH BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSX
IIPOTEKAHUS] PEAKUUH, pacCMAaTPUBAEMBIX C TOYKH 3pPEHUS XHMHYECKOU
KHHETUKM W TEpMOJMHAMMKHU. V3yueHue MepuoJHyYecKoro 3akoHa H
[lepuoanueckoil  cUCTEMBl  XMMHMUYECKHMX  JJIEMEHTOB  OasupyeTcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHMX IIPEICTABICHUAX O CTPOCHUM aToMa.
Xumudeckasi CBSI3b OOBSICHSIETCA C TOUKH 3PEHHS] YHEPreTUYECKUX MU3MEHEHH
pu €€ 00pa3oBaHUM U Pa3pyLIEHUH, a TAKXKE C TOUKU 3PEHUS MEXAaHU3MOB €€
oOpazoBanusa. M3ydeHue TUNOB peakuuid JomosHsAeTcs (HOPMUPOBAHUEM
IIPEICTABICHUN 00 3JIEKTPOXUMHUYECKUX MPOLECCaX U JIEKTPOJIM3E PACILIaBOB
U pacTBOpPOB BEUIECTB. B Kypce OpraHM4ecKod XHWMHHM IPU PACCMOTPEHUHU
PEaKIIMOHHON CMOCOOHOCTHM COECIMHEHUN yJensercss 0co00€ BHUMAaHUE



BoIlpocaM 00 DJJEKTPOHHBIX 3P (deKTax, O B3aUMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MAaX PEaKIUK.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJEpKaHUE KypCOB XUMUU
yriayOna€HHOrO YpPOBHS HM3Y4YEHHUS Ui KJIACCOB ONpenenéHHOro mnpoduis
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOMNOJHEHUH K oOuen
CUCTEME MPEIMETHBIX 3HAHUN) OKA3bIBAIOT BIUSHUE CMEXHBIE MpeaAMeThl. Tak,
HallpuMep, B COJAEpXKAHUM TpeaMera Mg KIAcCOB XMMHMKO-(U3MYECKOrO
npoduiiss 6oJbIIOE 3HAUEHHE OyIyT UMETh 3JIEMEHThI Y4eOHOro Marepuaia 1o
obOmert xumuu. [lpy u3yueHuu mnpeaMera B JAHHOM Ciydae akIEHT OyJner
clellaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOIIHOCTh 3aKOHOB W TEOpUU B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHAsl TEOpHs B
(¢u3MKe), 3aKOHBI COXpPAHEHUsI MacChl M HHEPrUH, 3aKOHBI TEPMOIUHAMUKH,
ANEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEILIECTB U APYTOE€.

B 10 e Bpems B coaepKaHUM MpeaMeTra s KJIacCOB XHMHUKO-
Oounonornyeckoro npoduiis 00NN YAEIbHBIA BeC OyAeT UMETh OpraHuvecKas
xumusi. B aTOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisi  Oojee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHHS] XUMHYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMST, K MpPUMEPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KakK JUIMUIbI, OEIKH, YIIEBOJbI, HYKJICHUHOBBIC
KHUCIJIOTHI U apyrue. [Ipu 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX NpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB CIIYKAaT OCHOBOM MJISI M3Yy4YEHUS
CYLTHOCTH MpoIieccOoB (OTOCUHTE3A, IbIXaHHUS], TUIIEBAPEHUS.

B nnane QopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB IO3HAHHMS W OMNBITa MPAKTHYECKOTO MPUMEHEHUS
HAyYHBIX 3HAHUN HU3Y4YEHHUE TMpeaAMeTa «XHUMHUs» Ha YriyOoJEHHOM YpOBHE
OCHOBAHO Ha MEXIMPEIMETHBIX CBS35X C YU€OHBIMU MPEAMETAMHU, BXOASAIINMU B
cocTaB  IpeaAMETHhIX  obnacteit  «EcTecTBeHHO-HayuyHBIE  MPEAMETHI,
«Marematuka 1 nHpopMaTuka» u «PycCKui S3bIK U IUTEPATYpay.

[Ipu u3yyenun ydeOHOro mpeameTa «XUMHUS» HA YIIIyOJEHHOM YpOBHE
TaKXke, KaKk Ha YpOBHE OCHOBHOTO M CpeaHero obmiero obpas3oBaHus (Ha
0a30BOM  ypOBHE), 3ajadeld  IEPBOCTCIICHHOW  3HAYUMOCTH  SIBJISETCS
¢opMupoBaHHE OCHOB HAyKd XHMHH Kak OOJacTH  COBPEMEHHOIO
€CTECTBO3HAHUSA, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa W OJHOI0 U3
KOMIIOHEHTOB MHUPOBOHM KyJbTYyphl. PemieHue 3Tod 3agaun Ha YyriayOJE€HHOM
YPOBHE W3Yy4YE€HUs MpEAMETA NPEAIONAracT peain3aluio TaKuX Helel, Kak:



e (QopMHpOBaHHE TMPEICTABICHUN: O MaTepUaIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUUA NPUPOJBLI, O MECTE
XUMUU B CHUCTEME €CTECTBEHHbIX HayKk U €€ Beaylled pojud B
o0ecrieyeHU YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA: B PELICHUU
poOJIeM PKOJIOTHYECKOM, SHEPTreTUUECKOM U MUIIEBON O€30MacHOCTH,
B Pa3BUTHUM MEAUIMHBI, CO3JaHUU HOBBIX MaTEpPUATIOB, HOBBIX
HCTOYHHUKOB SHEPTHH, B oOecrieueHun palMoOHAILHOTO
PUPOJIONIONIH30BaHMS, B (DOPMUPOBAHMH MHPOBO33PEHUSI U OOIIEH
KyJbTYypbl 4YeJIOBEKa, a TaKKe JKOJOTHMUYECKH OOOCHOBAHHOIO
OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHON Cpeie;

e OCBOCHHE CHCTEMBbl 3HAHUM, JIEKAIIUX B OCHOBE XHMHYCCKOU
COCTaBJISIOIIEH €CTEeCTBEHHO-HAYYHOM KapTHUHBI MUpa:
dbyHIaMEHTaTbHBIX MOHATHH, 3aKOHOB U TEOPHUN XUMUU, COBPEMECHHBIX
IpeACTaBICHUN O CTPOCHHUH BEIIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSX MPOTCKAHUSI XUMUUECKUX PEaKIUi, O
XUMHUYECKOM PaBHOBECHH, PacTBOpax M JHUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MIPUHITUITIAX XUMHUUECKOTO MPOU3BOJICTBA;

e (QopMmupoBaHHe y  OOyYAIOUIMXCS  OCO3HAHHOTO  ITOHUMAaHMUSI
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHWUU JJIs1 OOBSICHEHUS
KITFOUEBBIX HJICH W MPOOJeM COBPEMEHHOW XMMUH, IJII OOBICHEHUS H
IIPOTHO3UPOBAHUS  SBJICHUH, HWMCEKIOIIUX  E€CTECTBCHHO-HAYyUYHYIO
IPUPOJTy; TPAMOTHOTO pelieHus NPoOjeM, CBA3aHHBIX C XUMHUEH,
IIPOTHO3UPOBAHUS, AaHAIW3a M OLEHKU C IIO3ULHH SKOJIOTHYECKOU
0€301MacHOCTH  TOCJCACTBUM  OBITOBOM W IIPOU3BOICTBEHHOU
JESATEILHOCTH YEJIOBEKA, CBSI3aHHOW C XHMMHUYECKUM IPOU3BOJICTBOM,
UCITOJIb30BaHUEM U TTepepabOTKOM BEIECTB;

e yINIYOJICHWE TPEACTABICHUNA O HAy4YHBIX METoJaX II03HAHWS,
HEOOXOAUMBIX JUISI IPUOOPETCHHUS] YMEHUM OPHUEHTHPOBATHCS B MHPE
BEIICCTB U OOBICHEHUS XMMHUYECKHX SIBJICHHMH, HMMCIOIUX MECTO B
MIPUPOJIC, B MPAKTUUECKOMN JESITEILHOCTA U TTOBCETHEBHOM KU3HMU.

B mnnane peanuzanuuM MepBOOYEPEIHBIX BOCIHMTATENbHBIX M Pa3BUBAIOIIUX
(GYHKIHHI [IEJIOCTHON CHCTEMBI CPETHETO 00IIero oOpa3oBaHus IPH H3yICHUN
npeaMera «XuUMHS» Ha YIIYOJIEHHOM ypOBHE OCOOYIO aKTyallbHOCTH
MPUOOPETAIOT TaKUE eI U 3aJ1a4M, KaK:



e BOCIUTaHUE YOEXKIEHHOCTH B IO3HABAEMOCTU SIBICHUN MPHUPOIBI,
YBOXEHUSI K IMPOILECCYy TBOPYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIAJAHBIX UCCIEIOBAHUM B XUMUU, (OPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIlMM K OOYYEHHMIO W TO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIIO W  CAMOBOCIHUTAHHIO HAa  OCHOBE  YCBOEHUS
001IeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE I[I03HABATEJNbHBIX HMHTEPECOB, HHTEJUIEKTYaJIbHBIX U
TBOPUYECKHX CHOCOOHOCTEH oOywarouiuxcsi, (QOpMUpPOBAHHE Yy HHUX
CO3HATEJILHOIO OTHOIIEHUS K C€aMOOOpa30BaHUIO U HENPEPHIBHOMY
0o0pa30BaHMIO KaK yCIOBUIO YCIEIIHONW Mpo(ecCHOHaNbHOU U
OOIIECTBEHHOMN N1€ITebHOCTH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY
3JI0POBBIO M MOTPEOHOCTHU B 3I0POBOM 00pa3e >KU3HU;

e (opmupoBaHHe YMEHMI M HABBIKOB Pa3yMHOTO MPHUPOAOIOIb30BAHUSA,
pa3BUTHE  JKOJIOTMUECKOM  KYJIbTYpbl,  NPUOOpPETEHUE  OMbITa
0OIIECTBEHHO-TIOJIE3HON IKOJIOTMYECKOM 1eITebHOCTH.

OO6miee 4YKMCIO YacoB, NPEAYCMOTPEHHBIX I M3Y4YeHHs XUMHUU Ha
yriay0JIeHHOM ypOBHE cpefiHero olmiero oopa3zoBanusi, cocrapisieT 204 4acos:
B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B
HEJIEITIO0).



COIAEPKXAHUE OBYUYEHUSA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer u 3HaYeHWE OPraHUYECKOW XUMWH, M[PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUS. BaJleHTHBIE BO3MOXHOCTH aToMa yriepoaa. XUMHUYecKas CBS3b B
OpraHMYecKUX COEAMHEHMSIX. THmbl THOpUIM3ALMM ATOMHBIX OpOUTanen
yriaepoaa. MexaHnuaMbl 00pa3oBaHMsS KOBaJEHTHOW CBs3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI TEpeKpbIBaHUS aTOMHBIX OpOMTaNeH, G- U T-
cBs3u. OnuHapHasi, BOMHAs W TpoitHas cBsi3b. CrnocoObl pa3pbiBa CBs3eil B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. lloHATHE O CBOOOJHOM pajauKaie,
Hykjeodue u anekTpodure.

Teopust cTpoeHusi opraHudeckux coeauHenuii A.M. bytiepoBa u
COBPEMEHHBIE MPEJACTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OPraHMYECKUX COEOUHEHH. MoneKyisipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYNIbl  pa3iMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpanléHHas, ckenetHad. M3omepusa. Bunael wn3omepuu: CTpyKTypHas,
POCTPAHCTBEHHAs. OJEKTPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYECKUX
coeMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P DEKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIC HA3BAHUS OT/IEIbHBIX IIPEJACTABUTEIICH.

OcobeHHocTH U KIaccuUKAIMs OPraHuYecKuX peakiunii. OKUCTUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUN B OPTaHUYECKON XUMHMH.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHUS BEIIECTB M HMX NPEBpaALICHUI:
O3HAaKOMJIEHME ¢ OOpa3llaMM OpPraHMYEeCKHUX BEIIECTB W MaTepHajaMy Ha HX
OCHOBE, OMBITHI 10 MPEBPAIIEHUIO OPraHMYECKUX BELIECTB IPU HArpeBaHUU
(nnaBneHue, oOyrivMBaHUE M TOPEHHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Ankanbl. 'oMonoruueckuii psij ajikaHoB, o01as GopmMyiia, HOMEHKIIATypa
U U30Mepusl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB,



sp3-rubpuauszanus aToMHBIX OpOWTanedl yriepoma, G-CBA3b. DusnuecKue
CBOMCTBA AJIKAHOB.

XUMHUYECKHE CBOMCTBA alKaHOB: PEAKIMHU 3aMEIICHUs, W30MEpU3allUu,
JNETUAPUPOBAHMS, IMKIN3AINY, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienue
0 MEXaHU3ME PeaKIuil paguKalIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTydeHUsI U1 TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmass  ¢opmyna, HOMEHKIATypa U H30MEpHUS.
OCOOEHHOCTH CTPOEHUS W XHMHYECKUX CBOMCTB MajbiX (IMKJIOMPOIIAH,
MUKJIOOYyTaH) U OOBIYHBIX (I[MKJIOTIGHTAH, IMKJIOTEKCaH) IMKIOATKAHOB.
Cnioco0ObI MOTy4eHUs! U IPUMEHEHHE ITUKII0ATKaHOB.

Ankenel. ['oMonoruueckuid  psii  ajdkeHoB, oOmas  ¢gopmyra,
HOMEHKJIaTypa. OJIEKTPOHHOE€ U TMPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI
a7KEHOB, SP>-TMOpUIM3alMs ATOMHBIX OpOMTanell yriepoja, G- U T-CBS3H.
CrpyktypHas u TreoMeTrpuueckas (LIHC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBA QJKEHOB. XHWMHUYECKHE CBOWMCTBA: pEAKIMUH NPUCOCTUHEHUS,
3aMeNIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJTUMEPHU3AIUN U OKUCIICHHUS.
[IpaBmiio MapkoBHukoBa. KayecTBEeHHBIE pEakUUMUM Ha JIBOMHYHO CBS3b.
CriocoObl oSTy4eHUs ¥ IPUMEHEHHE aJIKEHOB.

AJKaIMEHBI. Knaccuduxanus aJKaJuEHOB (conpsik€HHBIE,
U30JIMPOBAHHbIE, KyMyaupoganHvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Monumepuzanus conpsukEHHBIX AUEHOB. CrocoObl MOJTy4YeHUs: U MPUMEHEHUE
aJKaJIUEHOB.

Ankuael.  ['omomormyeckuii  psj = ajdkuHOB, oOmas  ¢opmyra,
HOMEHKJIaTypa W HW30MEpHs. ODJIEKTPOHHOE WU IPOCTPAHCTBEHHOE CTPOEHUE
MOJICKYJT ~QJKWHOB, SP-TUOpHIM3AIMS aTOMHBIX OpOHWTaleld yriaepoja.
dOU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOEANHEHNS, AUMEpPU3AMU WU TpUMEpHU3alMM, OKucieHus. KuciaotHble
CBOWCTBAa AJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYHK CBf3b. KauecTBeHHBbIE
peakiuy Ha TPOUHYIO CBsI3b. CTIOCOOBI MOTYYCHUS U IPUMEHEHHE aJIKHHOB.

ApomaTuyeckue yrieBoJopoJbl (apeHbl). ['oMonornyeckuili psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYNbl OeH3ona. Dusndeckne CBOWCTBA
apeHoB. XMMHUUYECKUE CBOMCTBA OEH30J1a U €r0 FTOMOJIOTOB: PEAKIIMHU 3aMEeIIeHUs
B OCH30JIbHOM KOJIbLI€ U YTJIEBOJOPOJIHOM paIUKaJE, PEAKIIMU MPUCOETUHEHUS,
OKHCIieHHe roMoioroB Oen3ona. llpeactaBineHue 00 OpUEHTUPYIOUIEM



JNEUCTBUU 3aMECTUTeNIed B OEH30JIbHOM KOJIbLIE HAa NPUMEpPE aJKUIIbHBIX
paanKaioB, KapOOKCHUIBHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYMIIbI, ATOMOB
rajioreHoB. OCOOEHHOCTM XMMHUYECKUX CBOWCTB crtupoda. llomumepuzanus
ctuposa. CrnocoObl MOTyYEHUs! U IPUMEHEHUE apOMaTUYECKUX YTIIEBOIOPOIOB.

[Ipuponnsiii  ra3. IlomytHeie HedTsHble Ta3pl. Heptsr u €€
npoucxoxjaeHue. KameHHbI yrojap M mpoaykTel ero nepepadotku. CrnocoObl
nepepaboTku HePTHU: MeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTATUTHUYECKUM),
pudopmunr, nuponus. IIpoaykrsl nepepaboTku HedTH, WX NPUMEHEHHE B
POMBIILJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEX]Yy pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIlleHHs] TrajoreHa Ha THAPOKCOTpYyNNy, HUTPOIrpymmy, UHAHOTPYIIY,
amuHorpymmy. JleficTBue Ha TrajaoreHIpoOU3BOAHBIE BOAHOTO M CHUPTOBOTO
pacTtBopa miénoun. BzaumoaeiicTBue nuranoreHajIKaHOB ¢ MarHUEM U ITUHKOM.
[lonsiThe 0  MeTa/NIOOpPraHUYECKUX  coeluHeHusax.  Vcmonp3oBanue
raJIOTeHNPOU3BOIHBIX YTJIEBOJAOPOJIOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHWYECKUX BEIIECTB.

DKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHUS BEUIECTB M HUX IPEBPALICHUM:
u3ydeHrne  (QU3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (PacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YIIIEBOJOPOAOB PA3IUUHBIX KJIACCOB (0OECI[BEUBAaHUE
OpOMHOM WJIM MOAHOW BOJBI, pACTBOpA MEepMaHTraHaTa Kajus, B3aUMOJIEHCTBUE
aleTUJIeHa ¢ aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapy’KeHHEe yriepoja W BOAOPOJa B OPTaHUYECKUX BEIIECTBAX, MOJIYUYCHHE
ATUJICHA M U3YYCHHE €r0 CBOMCTB, O3HAKOMJICHHE C KoJuiekiusimMu «Hed1b» u
«Yromb», ¢ oOpa3llaMH IJIaCTMAacC, Kay4yKOB W PE3MHBI, MOJICIMPOBAHUE
MOJIEKYJI YTJI€BOJLOPOI0B U TAJIOT€HIIPOM3BOHBIX YII€BOA0POIOB.

Kucaopoacoaep:xauue opraHnyecKue coeAnHeHMs.

IIpenensHble onHOaTOMHBIE cnUpPThl. CTpoeHHME MOJIEKYyd (Ha IpUMeEpe
MeTaHoOJIa W 3TaHoja). ['omonormyeckuid psja, obmas Qopmyna, uU30MepwHs,
HOMEHKJIaTypa u kiaccupukanua. Dusnueckue CBOWCTBAa MpPeAETbHBIX
OJIHOATOMHBIX CIIUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJIEKYJaMU CIHPTOB.
XVMMHUYECKHE CBOMCTBA: pPEAKUMU 3aMEIIEHUs, JAETUApATallUH, OKHUCIICHMS,
B3aUMOJIEUCTBHE C OPraHMYECKMMH M  HEOPraHUYECKMMH  KHCIOTAMHM.
KauecTtBeHHass peakuusi Ha OJHOATOMHBIE CIUPTHL. JleWcTBUME »dTaHONA U
METaHOJIa Ha OpraHu3M yeinoBeka. CnocoObl NOJy4YeHUS W NPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.



[IpocTeie 3dgupsl, HOMeHKIaTypa U u3oMepus. OcoOEHHOCTH (HU3UIECKUX
A XUMUYECKUX CBOWCTB.

MHOroaTtoMHbIl€ CHUPTHI — STWICHIJIUKOIb U riulepuH. dusndyeckue u
XUMUYECKHE  CBOMCTBA:  peaklMd  3aMelIeHUs, B3aUMOJICUCTBUE  C
OpraHUYeCKMMHU U HEOPraHWYECKUMU KHCJIOTaMH, KAYECTBEHHAs peakius Ha
MHOTroaToMHble  crnupThl.  [IpencraBieHue O  MeXaHHU3ME  PEaKIHi
HyKJIeohuIbHOrO 3ameleHus. JlelictBue Ha opraHu3Mm uenoBeka. CrnocoOsw
MOJIYYEHUSI U IPUMEHEHUE MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJICKYJIbI, B3aMMHOE BIUSHHE TUIPOKCOTPYIIMBI U
O0eH30pHOTO sipa. Dusznueckue cBoicTBa PpenHona. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (penosa. KauectBeHHble peakuuu Ha ¢eHosn. TokcuuHOCTh (PeHoa.
Crnioco6sI nosrydueHust 1 npuMenenue ¢penosa. Genondopmanbaeruanas cMoa.

KapOoHunbHble COCNMHEHUS — albJICTUIbI W KETOHBL. OJEKTPOHHOE
CTPOCHHE KapOOHWJIBHOM Tpymnmbl. ['OMOJOTHYECKHE PsAbl albJACTHIOB U
KETOHOB, 0011as GopMyIia, U30Mepusi 1 HOMEHKIaTypa. OU3NUecKue CBOMCTBA
aJbJETUI0B M KETOHOB. XHMHYECKHE CBOWMCTBA alIBJACTHAOB M KCETOHOB:
peakuuu npucoequHeHuss. OKUCICHUE allbJCTUA0B, KAUECTBEHHbBIC PEAaKIIUU Ha
anpaeruapl. CriocoObl OJIyYeHUS U IPUMEHEHHUE aIbJCT 0B U KETOHOB.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHCJIOTHL. (OCOOEHHOCTH
CTPOCHHSI MOJICKYJ KapOOHOBBIX KHCIOT. M3omepus u HOMEHKJIATypa.
dusnyeckue CBOWCTBA OJHOOCHOBHBIX TIPEACIBHBIX KapOOHOBBIX KHCIIOT.
Bonoponnbie cBsi3u MeXAy MOJEKyJaMH KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMCTBA: KUCJIOTHBIC CBOMCTBA, peaKIus dTepuPUKaINK, PEaKIuy C YIacTHEM
yIIE€BOJOPOIHOTO pagukaia. OCOOCHHOCTH CBOWCTB MYPaBBHUHOW KHCIIOTHI.
[TonsiTHE © TPOMBBOAHBIX KAapOOHOBBIX KHCJIOT — CJIOXHBIX ddHupax.
MHoroo6pa3ue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENPEACIIBHBIX H
apoOMaTHUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,
TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBuTenn BBICIIMX KapOOHOBBIX KHCIIOT:
CTE€apUHOBAas, NMAJbMUTUHOBAS, OJICUHOBAS, JUHOEBAs, TUHOJIEHOBAs KUCIOTHI.
CriocoObl IONTy4eHHs ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. I'oMonornueckuit psa, obdmas Gopmysa, U3oMepus U
HOMEHKJIaTypa. OU3NUECKUE U XMMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOM CpeTIe.

Kupsl. CTpoenue, pu3ndeckue U XMMHUIECKUE CBOMCTBA KUPOB: THAPOIIU3
B KHUCJIOW M Ieao4Ho cpene. OCOOEHHOCTH CBOWCTB KHPOB, COJIEpPKAIIMX
OCTaTKH HEMPEACTbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJE.



MpBbUT4 KaK COJIA BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapakTepucTuka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-,
IUu- W Tonucaxapuabl). MoHoOcaxapupl: TJIOKO3a, (QPYyKTO3a, TalakTo3a,
pubo3a, aezokcupu6b03a. PU3NYECKUE CBOMCTBA M HAXOXKJIECHHUE B IMPUPOJIE.
dorocuHTe3. XUMHUYECKHE CBOMCTBA IUIFOKO3bI: PEAKUUMU C Yy4acTUEM
CIIUPTOBBIX M QJIBJACTHIHONW TPYMI, COIUPTOBOE W MOJOUYHOKHUCIOE OpOKECHHE.
[IpumeneHne TIIOKO3bI, €€ 3HAYEHUE B IKUBHEACATEIbHOCTH OpPraHU3Ma.
Jucaxapuasl: caxapo3a, MajbTO3a U Jakro3a. BoccraHaBinuBarolmue u
HEBOCCTAaHABJIMBAIONINE Aucaxapuasl. ['naponns nqucaxapuaos. Haxoxnenue B
npupoje U npuMmeHeHue. [lommcaxapuapl: KpaxMall, TJIMKOT€H W LEJUIIOJIO3A.
CrpoeHne MakpoOMOJEKYJ Kpaxmania, IJIMKOI€Ha W LEJUTI0NIo3bl. Pu3nueckue
CBOMCTBa Kpaxmaja U ULEJUIIOJ03bl. XMMHUYECKME CBOWCTBA Kpaxmala:
TUJPOJIN3, KAYeCTBEHHAs peakiusi ¢ HMOJAOM. XHMHYECKHUE CBOMCTBA
LEJUTIONO3bI:  TUIPONN3, TModydeHue »dupoB 1eiono3sl. [lonarue o006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETaTHBIN MIENK).

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALICHUMN:
PacTBOPUMOCTh Pa3JIMYHBIX CIMPTOB B BOJE, B3aMMOJICHCTBUE HTAHOJA C
HAaTPUEM, OKHUCJIIEHUE 3THJIOBOTO CIHPTA B aJIbJETH]l HAa PACKAIEHHOW MEIHOU
IIPOBOJIOKE, OKHCJIEHHE JTUJIOBOTO CHUPTa AUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BAHUE BUIECOMATEPHUAJIOB), KAYECTBEHHBIE PEAKIIMU Ha aJIbJIETUIBI (C
ruapokcuom  auammuHcepebpa(l) u  ruapoxcumom  Mmenu(ll)), peaxius
rmiepuHa ¢ rugpokcugoM  Meau(ll), xumMudeckwe CBOWCTBa pacTBopa
YKCYCHOM KHUCJIOTBI, B3aUMOJEHCTBUE PACTBOpA TIJIKOKO3bl C THAPOKCHUIOM
menu(Il), B3anmoaeicTBE KpaxMayia ¢ MOJAOM, PEIICHUE SKCIEPUMEHTAIBHBIX
3amay o TemaM «CnupTtel U QeHonbl», «KapOoHoBbie KuUCTOTHL. CIlOXKHBIC
3(hUPBIY.

A3oTcoaepskalie OpraHuyecKue CoeJMHeHusl.

AMUHBI — OpraHM4YecKHe TPOW3BOJHBIE ammuaka. Kriaccudukamms
aMUHOB: anu(paTUYECKUE U apPOMATUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MOJeKy, obmas dhopMyna, n3oMepusi, HOMEHKJIATYpa U
¢usnueckne CBOWCTBAa. XUMHUYECKOE CBOMCTBA anupaTHYSCKUX aMHUHOB:
OCHOBHBIE€ CBOMCTBA, AJKWIMPOBAHWE, B3aUMOJCHUCTBUE MEPBUYHBIX AMUHOB C
azoTuctoi Kucioroi. Conu aJKuIaMMOHHUSL.

AHWIMH — TMpEeJICTaBUTEIb AMUHOB apomaTudeckoro psga. CrpoeHue
aHWINHA. B3anMmHOEe BIWSHUME TpynI aroMOB B  MOJICKYJIE aHWJIMHA.
Oco0EHHOCTH XHMHYECKHUX CBOMCTB aHWJIMHA. KauecTBeHHBbIE peaklUu Ha



anuauH. CrnocoObl MONydYeHHs] M NpPUMEHEHHE alu(aTUYeCKUX aMHUHOB.
[TonyueHnue anwiIMHA U3 HUTPOOEH30JIA.

AmMuHokucnoTel. Homenkiarypa u uzomepusi. OTieNbHbIE PEICTaBUTETN
0-aMUHOKUCIIOT: TJIMIUH, ajaHuH. Ousuueckue CBOWCTBA aMHUHOKHUCIIOT.
XUMHUYECKHE CBOWCTBA AaMUHOKHCIOT Kak aM(pOTEPHBIX OPraHUYECKHUX
COCIMHEHUMN, peaklusl TMOJUKOHJCHCAIMU, OOpa3oBaHWE TNENTHUIHOW CBS3U.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CUHTE3 U TUIPOJIU3 TENTH/IOB.

benku xak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAS U TPETHUHAS
CTPYKTypa OeiKkoB. XUMHUYECKHE CBOMCTBA OEJKOB: THIPOJIU3, JHEHATypalus,
KaueCTBEHHBIE PEaKIIUU Ha OCJIKH.

OKCIEpUMEHTAJIbHBIE METOJAbl M3Y4YEHUsS BEIIECTB M WX IMPEBpaIleHUMN:
pacTBOpeHUEe OCJIIKOB B BOJE, J€HATypalus OCJIKOB MPU HArpeBaHUU, LBETHHIC
peakiuu Ha O€JlKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 33Ja4 10 TeMaMm
«A3oTcoaepkaliue  OpraHuvecKkre  coenuHeHus’» W «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHCHHIN.

BricokomosiekyJasipHbIE COeTMHEHUS.

OCHOBHbIE TOHATUS XHMHUHU  BBICOKOMOJIEKYJISIDHBIX ~ COEIUHEHHI:
MOHOMED, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEpU3ALUU, CPEOHSISA
MoJsieKyJsipHass Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

[Tonumepubpie Martepuansl. [lmacTmacchl (MONUATUIICH, TMOJMIPOIUIICH,
NOJIMBUHWIIXJIOPUI, TIOJUCTUPOJ, MOJIUMETHIMETAKPUIIAT, MOJIUKApOOHATHI,
noJimdTUIIeHTepeTanaT). Y Tunuzaius u nepepadoTKa IiacTUKa.

DnactoMepbl:  HATypajbHbId  KaydyyK, CHUHTETHYECKHE  Kay4yKu
(6yTamueHOBBIN, XJIOPOIMPEHOBBIHN, H30MPEHOBBIN ) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCThb, MIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCaH).

[Tonumepsl CHELHATILHOTO Ha3HA4YEeHUs (Tecpmon, KeBJap,
AIIEKTPOIPOBOIAIIUE TTOTUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBpALICHUM:
O3HAKOMJICHME ¢ o0pa3llaMu TMPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJJacTMacc, KayyyKOB, PpEIICHUE OSKCIEPUMEHTAIBHBIX 3ajlad M0 TeMe
«Pacrno3HaBaHuUe 1J1IaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MonexymsipHo (QopMyJibl OpraHUYECKOro COCIMHEHUsS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOHSIIUX B €ro COCTaB, HaXOXKJICHUE



MOJEKYISIpHON (OpPMysbl OPraHUYECKOrO COEIUHEHHUS MO Macce (00BEMY)
MPOAYKTOB CrOopaHusi, 0 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
pEeaKIi W/WIH HMCXOIHBIX BEIIECTB, YCTAHOBJICHHWE CTPYKTYpPHOH (HOpMYIbI
OpPTaHUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUUYECKUX CBOWMCTB HIIM CIIOCOOOB
MOJTyYeHUs], OMpPEeICHNEe JAO0JIM BBIXOAA MPOIYKTa PEAKIMH OT TEOPETUUYECCKH
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanmuzammst MEXNpPEIMETHBIX CBS3eH TPH HW3YYCHHH OpPraHUYCCKOMN
xumun B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TOHSATUH, TaK W TOHSITHHA, TMPUHATBHIX B OTACIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SBJICHUE, HAY4YHBIA (aKT,
THIOTe3a, TEOpHWs, 3aKOH, aHallu3, CUHTE3, Kiaccudukamus, HaOIOJCHUE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®dwuszuka: MaTepus, aToM, OJJIGKTPOH, IPOTOH, HEHUTPOH, MOJEKYyIa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEIMYUHBI, €IUMHUIIBI U3MEPEHHUs, CKOPOCTb, IHEPTHUS,
macca.

buonorusi: kierka, opraHusM, 5KOcuUcCTeMa, Ouocdepa, MeTadbOIU3M,
HACJIEICTBEHHOCTh, aBTOTPOGHBIN U reTepoTpodHBINA THII TUTaHUS, OpOKEeHUE,
doTocuHTE3, IbIXaHWE, OCJIKH, YIJIEBOIBI, >KUPBI, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hble UCKOMIAEMBIE, TOTLIUBO.

TexHonorusi: MUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO MUTAHUSA,
MOIOIINE CPEJICTBA, MATEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMHUMH.

AtoM. CocTaB aTOMHBIX flep. XHUMHUYECKUN »snemMeHT. W30Tomsl.
CtpoeHue 31eKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIC YHCIa. DHEPTEeTHUECKHUE
YPOBHU W TIOAYpOBHU. ATOMHBIE opOuTanu. Krnaccudpukanus XMMHUYECKUX
3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenre 371eKTPOHOB MO aTOMHBIM
opOuTamsaM. OJICKTPOHHBIE KOH(PUTYpallKi aTOMOB 3JIEMEHTOB IIEPBOI0O—
YeTBEPTOTO MEPHUOJAOB B OCHOBHOM U BO30YKJAEHHOM COCTOSIHUH, DJICKTPOHHBIC
KOH(GUTypallui HOHOB. DIEKTPOOTPUILIATEIBHOCTD.



[lepuonnueckunt 3akoH u llepuoamyeckas cucTeMa XUMHUYECKHUX
anementoB  J.M. MenneneeBa. CBsA3p NEPUOAMYECKOTO  3aKOHA U
Ilepponnueckor CUCTEMBl XMMUYECKHUX D3JIEMEHTOB C COBPEMEHHON TEOpUEU
CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHS CBOMCTB XHMHUUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona .M. Menneneesa.

XuMHYECKasd CBsI3b. BUIBI XMMHUUYECKOM CBS3U: KOBAJCHTHAs, WOHHAsi,
MeTayuTndeckas. MexaHnu3Mbl 00pa30BaHUsI KOBAJEHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AKIIENTOPHBIA.  DHepruss W JauHa  CBi3u.  [loJspHOCT®,
HAIpPaBJICHHOCTh M HACBIIAEMOCTh KOBAJEHTHOW CBA3U. KpaTHble CBs3H.
Bonopoanas cBa3b. MexMONEKyISIpHbIE B3aUMOICHCTBUS.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbl MOJIEKYJ C MX TE€OMETPUYECKHUM CTpPOEHHEM (Ha mpuMepe
COEJIMHEHUM 3JIEMEHTOB BTOPOI'0 MEPUO/IA).

[IpencraBneHre O KOMIUIEKCHBIX coeluHEHHsiX. COCTaB KOMILIEKCHOIO
MOHA:  KOMIUIEKCOOOpa3oBaTesb,  JIMTAHJBl.  3HAYEHHWE  KOMILJIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIIMOHHOW XUMUH.

BemectBa MOJEKYJISIPHOTO Y HEMOJIEKYJSIPHOIO  CTPOE€HUsSA. THIIBI
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYp) U CBOWMCTBA BEILIECTB.

[TonsaTue o nucnepcHeix cucremax. Mcrtunneie pactBopsl. [Ipencrasienue
0 KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIMU PaCTBOPOB:
MaccoBas J10Js BEIIECTBA B PaCTBOpPE, MOJISIpHAs KOHLEHTpauus. HaceleHusie
Y HEHACBIIIEHHBIE PaCTBOPBI, pACTBOPUMOCTb. KpHcTamioruaparsl.

Knaccudukamms ©  HOMEHKIATypa  HEOPraHMYECKHX  BEIECTB.
TpuBnanbHble Ha3BaHUS OTACIBHBIX NPEACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukamums  XUMUYECKUX  peaknuii B HEOPraHWUYECKOW U
OpraHUYeCKOM XMMHUHU. 3aKOH COXPAaHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS
W TIpPEBpaIlCHUs] SHEPTHH TPU XUMHUYECKUX peakiusx. TeruioBblie 3(QeKTsI
XUMHUYECKHX peakuuil. TepMOXUMHUYECKUE YPABHECHUSI.

CkopocTh XMMHUUYECKOM peakiuu, €€ 3aBUCUMOCTh OT pPa3lIUuyHbIX
¢dakropoB. ['oMoreHHbIe U reTEpOreHHBIC peakiuu. Katanus u kaTaim3aTopsl.

OOpatumple u HeoOpaTUMBIE peEakIuu. XHUMHUYECKOE pPaBHOBECHE.
Koncranra xumuueckoro paBHoBecus. DakToppl, BAMAIOIIME HA IOJ0KEHUE
XUMHYECKOTO PABHOBECHUS: TEMIIEPATYPA, TABICHUE U KOHUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [Hlarense.



OnekTponuTnyeckas aucconuanus. CUIIbHBIE U CJIa0ble AJIEKTPOIUTHIL.
Crenens auccormanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAs, HEUTpaabHAas,
menouHas. Bopopoansiii mnokazatens (pH) pactBopa. T'maponu3 cosneit.
Peakiiuu nonHoro ooOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. CTerneHb OKUCICHHUS.
Oxkucnutenb M BOCCTaHOBUTENb. [Ipoliecchl OKHUCIEHHS M BOCCTAHOBIICHUS.
Baxueiiimue oKUCIUTENIN U BOCCTAHOBUTENIH. MeEToN 3JIEKTpOHHOro OalaHca.
DNEeKTPOIU3 pacTBOPOB U PACIIJIABOB BEIIECTB.

OKCIEPUMEHTAIbHBIE METOAbl M3Y4YEHUsS BEIIECTB M WX IPEBpaICHUMN:
paslioKeHre TMEepOKCHAa BOAOpPOJAA B MPUCYTCTBUU KaTaau3aTopa, MOJIEIU
KPUCTAJUTMYECKUX  PEMIETOK, TMPOBEJICHHE peakiuidi HOHHOro OOMEHa,
OTIPENICNICHUE CPEeJIbl PACTBOPOB C MOMOIIBI0 MHAMKATOPOB, U3YUEHUE BIUSHUS
pa3UUYHbIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW peakIuu M TOJIOKCHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuueckast XuMusl.

[Tonoxxenne ©HemerauioB B I[lepuoamdeckoid cHUCTeME XUMHYECKUX
anemenTtoB J[.M. MenaeneeBa W OCOOEHHOCTH CTPOCHUS HMX AaTOMOB.
dusnyecKkue CBOMCTBa HEMETA/UIOB. AJUIOTPONUS HEMETaUIOB (Ha MpuMepe
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

Bonopon. Ilonydenue, ¢puzndeckue 1 XUMUYECKUE CBOMCTBA: PEAKIIUH C
METaJJIaMd ¥ HEMeTa/ulaMH, BOCCTAaHOBUTENIbHBIE CBOWMCTBA. ['Uapuibl.
TonMBHBIC 2JIEMEHTHI.

I'anorensl. Haxoxaenue B mpupoje, CiocoObl MOJydeHus, pu3nueckue u
XUMHYECKUE CBOMCTBA. ["amoreHoBOAOPOIBI. Baxneiimne
KUCJIOPOJCOACPKAIIUE  COCAUHEHUS  TaJIOTCHOB. JlaGopatopHble  H
MIPOMBIILJIEHHBIE CIIOCOOBI MOTYYEeHUS ranoreHoB. [[puMeHeHre rajJoreHoB 1 ux
COEIMHEHUM.

Kucnopon, o3oH. JlabopatopHbie M MPOMBIIIJIEHHBIE CITOCOOBI MOTyYeHUS
kuciopoaa. Gusnyeckne U XMMUYECKHE CBOICTBA U MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxpaeHue B TpUPOJIE, CHOCOOBI IMONy4YeHHUS, (HU3UICCKHE U
xuMudeckue cBoiicTBa. CepoBomopon, cyiabbumasl. Oxcupn cepsi(IV), oxcupg
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX coiau. OCOOECHHOCTH CBOWMCTB
CEepHOM KUCIOTHL. [[puMeHenne cepsl u €€ COeINHEHU.

A3zot. HaxoxneHue B mpupoje, CrnocoObl MOTydeHHs, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. AMMUAK, HUTpUAbL. OKcHAbl a3zoTa. A30THCTas |



a30THasE KUCIOTHI M UX coidu. OCOOEHHOCTH CBOWCTB A30THOW KHUCJIOTHI.
[IpumeneHue a3ota U €ero CoOeNMHEHUN. A30THBIE YA0OpEHUS.

®ocdop. Haxoxnenue B mpupojie, cnocoObl MoidydeHus, (U3NYECKUe U
xumuyeckue cBorctBa. Dochuast u Gochun. Oxcuasl docdopa, dhochopHas
kuciora u e€ conu. [Ipumenenue docdopa u ero coenunenuit. GochopHbie
yInoOpeHus.

Yrnepon, HaxoXJAeHHUE B TpUPoJe. AJIJIOTPOINHbIE MOAU(HUKAIUY.
dusnyeckne W XWMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcup yraepoaa(ll), okcun yriepona(IV), yroiasHast kuciaoTa u eé
coJIu. AKTUBUPOBAHHBIM yroJib, ancopouus. OynnepeHsl, rpadeH, yriaepoHbie
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, OOPAa30BAaHHBIX YTJIEPOJIOM, U
€ro COeIMHEHUM.

Kpemuuii. Haxoxaenue B mpupojie, CiocoObl MoiayueHus, Gu3ndeckue u
xumuueckue cBorctBa. Okcua kpeMuus(IV), kpemHueBass KUCIOTa, CHIIUKATHI.
[Ipumenenne kpemHus U ero coeauHeHuid. CTEKJI0, €ro MoJy4eHUe, BUbI
CTEKJIa.

[Tonoxenne wmeramioB B Ilepuoguueckoil cucreMe XHUMHYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA DJIEKTPOHHBIX O0O0JIOYEK aTOMOB
meTtaiioB. O0mue puznyeckue cBoicTBa MeTawioB. [IpuMeHeHne MeTamioB B
ObITy 1 TexHuke. CriiaBbl METaIIOB.

DNEKTPOXUMUYECKUN psAl HampspkeHud MertamuioB. OOmme crnocoObl
HOJIyYEHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MAPOMETAUTYPIUs,
anekTpoMeramutyprus. [lonstue o koppo3un MetamioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mas xapakrepuctuka metamuioB IA-rpymmsl [leproguyeckoil CuCTEMBI
XUMHYECKUX DJJIEMEHTOB. Harpuii u xKamuii: mnomydeHue, (u3udeckue u
XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MMPOCTHIX BEIIECTB U UX COEAUHECHUM.

O6mas xapaktepuctuka MetamuioB [IA-rpynmsr [lepuonnyueckoit CUCTEMBI
XUMHYECKUX DJIIEMEHTOB. Marnuii M KauplWid: ToJydeHue, (u3udeckue W
XUMHUYECKHE CBOWCTBA, NMPUMEHEHUE MPOCTBIX BELIECTB U HX COCIUHEHHM.
XKécTkocTh BOBI U CITOCOOKI €€ YCTpaHCHHS.

ATIOMUHUN: TIOJNydeHHE, (QU3NYECKHEe W XUMHUYECKHE CBOWMCTBA,
MIPUMEHEHHUE MPOCTOr0 BEIIECTBA U €ro coequHeHuil. AMpoTepHbIe CBOIICTBA
OKCH/JIa U TUPOKCUA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB noOouyHbix mnoarpynn (b-rpymnim)
[Teproanyeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



DU3NYECKUE U XUMHUYECKHE CBOMCTBA XpOMa U €ro coearuHeHul. OKCUAbI
u rugapokcusbl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u quxpomMarsl, UX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

OU3UYEeCKUEe M XMMHUYECKHE CBOMCTBA MApraHla W €ro COCIAWHECHUU.
Baxneitiue coenunenuss wmapranna(ll), wmapranma(IV), wmapranna(VIl) wu
mapranua( VII). [lepmanranaT kanausi, €ero OKMCIUTEIbHbBIE CBOMCTBA.

du3nueckue M XUMHYECKHME CBOMCTBA JKE€JI€3a U €ro COECAUHECHUU.
Oxcuabl, tugapokcuasl u conu skene3a(ll) u kenmesza(Ill). Tlomyuenue wu
MPUMEHEHHUE JKEJIE3a U €ro CIIaBOB.

DU3nUECKUE U XMMUYECKUE CBOMCTBA MeIU U €€ coequHennil. [lomyuenue
Y NIPUMEHEHHUE MEJIU U €€ COCIMHEHUM.

[uuk: nmonmydenue, puznueckue U XUMHYECKHUE CBOMCTBA. AMDOTepHbIE
CBOWMCTBA OKCHJA W THAPOKCHAA IMHKA, THUJIPOKCOKOMIUIEKCHI IIMHKA.
[IprMeHeHne IUHKA U €r0 COCIMHEHMUIA.

DKCMEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALICHUN:
u3ydeHrne oOpasIloB HEMETAIOB, TopeHue cepul, dhocdopa, xenesa, Maruus B
KHUCJIOpOAE, M3y4YeHUE KOJUIeKIuUu «MeTamipl M CIUIaBbl», B3aUMOJICUCTBUE
MICJIOYHBIX M IIEeJIOYHO3EMENbHBIX  METalIoB €  BOJOM  (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUATIOB), B3aMMOJICHCTBUE LIMHKA M JKEle3a C
pacTBOpamMu KHUCJIOT U IIEI0YEH, KAUECTBEHHBIE PEaKIIMM HAa HEOPraHUYECKUE
AQHUOHBI, KAaTHOH BOJOPOJAa M KATHOHBl METAJUIOB, B3aUMOJECUCTBUE
TUAPOKCHUIOB AJIOMUHHUS U LIUHKA C PACTBOPaMHU KHUCJIOT U ILIEJIOYEH, PELICHUE
AKCHEPUMEHTAIBHBIX 3aja4 1o TeMaM «l'anorens», «Cepa U €€ COeIUHEHUS,
«A3oT u Qochop M UX coenuHEHUsS», «MeTamibl TJIABHBIX MOATPYII,
«MeTtasibl TOOOYHBIX TOATPYIII.

XuMHA U )KU3HD.

Ponmp xumum B oOecriedeHMH YCTOWYMBOTO pa3BUTHUS UYETIOBEYECTBA.
[loHATHE © Hay4YHBIX METOAAX IIO3HAHUA U METOJOJIOTMUM HAYYHOIO
HCCIIEIOBAHUS. Hayunslie MIPUHLIUIIBI Opra’u3anuu XUMHUYECKOTO
mpou3BoCcTBa. [IpOMBINIIIEHHBIE CIIOCOOBI TMOMYYEHUS BAXKHEWINHUX BEIIECTB
(Ha mpuMepe TPOU3BOACTBA aMMHaKa, CEPHOM KHCIIOThI, METaHOJA).
[IpomblnieHHbIE CHOCOOBI MOJYYEHUS! METANIOB U CIUIAaBOB. XHUMHUYECKOE
3arpsiI3HEHUE OKPYXKAIIIEH Ccpelbl U €ro mnociaeAacTBus. Poib xumMuu B
o0ecTICUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.



XuMHus W 310poBbe 4enoBeka. JlekapcrBeHHble cpencrtBa. IIpaBuna
WCMOJIb30BAHUSL JIEKAPCTBEHHBIX IpemnapatoB. Ponb XWMUM B pa3BUTUH
MEIULVHBI.

XUMUS MUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIC 100aBKU. Poib xuMuu B
oOecreyeHuu NUIIeBoi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpencta. beitoBass xumus. IlpaBuia
0e30MacHOro0 MCIHOJb30BAHMS MPENapaToB OBITOBOM XMMHUU B IMOBCEIHEBHOU
KHU3ZHU.

XuMHUST B CTPOMUTEILCTBE: BAXKHEWIIIME CTPOUTEIBHBIE MAaTEPHUAIbI
(memMeHT, OeTOH).

Xumuss B CEIbCKOM XO3siicTBe. OpraHuyeckue W MHUHEpaJbHbIC
yI00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuansl aiist 3neKTpoHuky. HaHoTexHomoruu.

PacuétHrie 3agaun.

Pacuértel: Maccel BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMH BEIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKI[UU, €CIH OJHO W3
BEIIECTB MMEET NMpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJYKTa
peaKiuu, €clii OJHO M3 BEUIECTB JaHO B BHUJAE pacTBOpa C ONpPEAECIEHHOU
MAacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOU
KOHLIEHTpAllMM BEILIECTBA B PACTBOpPE, AOJIM BBIXOJA MPOAYKTAa pPEAKUUU OT
TEOPETHYECKH BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus MeXnpenIMETHBIX CBSI3eM MNpU HW3yYeHHH OOmmed u
HEOpPraHW4YeCKOM XMMuU B 11 Kiacce OCyIIECTBISETCS 4Yepe3 HCMOJIb30BaHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATUN, TaK W TOHATUN, TPHUHITHIX B
OTJAEJBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT' O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TOHSATHUS: SBJICHUE, HAy4YHBIA (aKT,
TUMOTEe3a, TEOpHUs, 3aKOH, aHAIHW3, CHHTE3, KIACCHU(pUKAIUSI, MEPUOTUIHOCTD,
HaOJIIOICHNE, U3MEPEHHE, SKCTICPUMEHT, MOJIeITb, MOICIIMPOBAHHE.

®usuka: marepus, MHKPOMHUP, MAKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, WOH, W30TOIIbl, pPAaJHOAKTUBHOCTb, MOJEKYJA, JIHEPreTUYECKUU
YPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA,
UJeanbHbI Ta3, (PU3MUECKUE BEIMYUHBI, €IUHUIBI H3MEPEHHs, CKOPOCTb,
JHEprus, Macca.



buonorus: kierka, opraHusMm, 3KOcuUcTeMa, Ouocdepa, MeTabOIMU3M,
MaKpO- U MHKPOIJIEMEHTHI, OCIIKH, KHUPBI, YIIIEBObI, HYKICHHOBBIC KHUCIIOTHI,
(bepMEHTBI, TOPMOHBI, KPYTOBOPOT BEMIECTB ¥ TIOTOK SHEPTUU B SKOCHCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIC IOPOJbI, TIOJE3HBIE HWCKOIMAeMEbIE,
TOILJIMBO, PECYPCHI.

TexHomorus: XUMHUYECKast TIPOMBITIUICHHOCT, METaJUTypTrus,
CTPOUTEIIbHBIC MaTEPHAJIbl, CEIBCKOXO3SIHUCTBEHHOE IPOM3BOACTBO, MHUIICBAS
NPOMBIIIICHHOCTh,  (hapMarleBTUYECKass IMPOMBIIUICHHOCTb, IPOU3BOJICTBO
KOCMETHYECKUX TPEIapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHajIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEAHETO
oOmiero o0Opa3oBaHUs BBIJICJICHBI CJIEAYIONIME COCTABIISIONINE: OCO3HAHUE
00yJarolmUMHCST POCCUICKONW TpakIaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTH W CaMOOINPEACIICHUIO;  HaJu4yue
MOTHBallMM K OOYYEHWIO; TOTOBHOCTH M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPHUHATHIMH B OOIIECTBE TIpaBUJIaMU U  HOPMaMH
MOBEJICHUS; HAIMUKE TTPABOCO3HAHUS, YKOJIOTUUECKOM KYJIbTYPhI; CIOCOOHOCTH
CTaBUTH IICJIH ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUSI TpPEeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKOW JEATETbHOCTH
oOy4Jaromuxcs B MPOIIecCce peaau3aini 00pa3oBaTeIbHON JIesTEIHbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS IMpeaMeTra «XUMHS» OTPAKAKOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IEATEIHHOCTU
oOy4aromuxcs B MPOLIECCe peanu3aliui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00513aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YI€OHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEHTBI JPYTUX IMPU aHAIU3€ Pa3IMUHbIX BUOB YUeOHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTEUYSCTBEHHON XMMUM;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUIOKEHHS] XUMHHU, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTar



JUIUTENbHBIX HAOMIOJEHUM, KPOMOTIUBBIX OSKCIEPUMEHTAIbHBIX IOUCKOB,
MTOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH  OIIEHUBATh CHUTYyalldd, CBS3aHHBIE C XUMUYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TIPAaBOBBIX HOPM © € YYETOM OCO3HAHUS
ITOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOrO o0pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOroieHUsT MpaBmwil 0€30MacHOTO OOpaIleHUs C BEIIeCTBAMHU B OBITY,
NOBCETHEBHOM JKM3HU, B TPYAOBOU ESITENBHOCTH;

NOHUMAHUSI LEHHOCTH TMPaBWJI WHIWBHUAYAJbHOTO M KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 30POBBI0 M KU3HU
JIIO/eH;

OCO3HAHUS  MOCJHEACTBUA W HENPUATHS  BPEIHBIX  MPHUBBIUEK
(yrmoTpebeHus aJKoroJisi, HAPKOTHKOB, KypeHHS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JpPYrux BHIAX
NEeATEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a/1ad
COIMAIbHOM HANPaBJIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YyYEeHHIO Tpodeccuil pa3nuyHOro poja, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBaXEHUSI K TpyAy, JIOIIM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TpPaeKTOPUU
oOpazoBaHnus, Oyayueld npodeccuu U peaau3aluil COOCTBEHHBIX >KU3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB
U oTpedHOoCTEN 00111eCTBA;

6) 3K0JIOTMYeCKOr0 BOCIIMTAHMS

AKOJIOTMUYECKHU 11e71eCO00pa3HOTr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYyILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMaHUsI TJIO0AJTBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIIMATIBHOM CPEbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BAHUS JIOCTHKEHUM XUMHH IS
pElIeHUs] BOPOCOB PAIMOHAIIBHOTO MPUPOJONOIB30BAHUS;

AKTUBHOTO HENPUSTHS JCHCTBHUM, NPUHOCIIINX BpEl OKPYXKaIOIICH
IPUPOTHON cpeJie, YMEHUSI TPOTHO3UPOBATH HEOJATONPUSITHBIC YKOJIOTHUECKUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJlMuus  Pa3BUTOTO  SKOJIOTMYECKOTO  MBIILIICHUS, JKOJOTUYECKOU
KyJbTYpbI, OIbITA JEATCIIBHOCTH JKOJOTUYECKOW HAIpaBICeHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATHUBHOW M COIMAIHLHOMN
MpaKTUKE, CHOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTHUBOCTOSATH WJICOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTHKH,

MOHUMaHUs CHeUUKA XUMHUU KaK HayKH, OCO3HaHWUs €€ poJiu B
dbopMUpPOBaHUY PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
IpeACTaBICHUS 00 OKpYKAIOIIeM MUPE KaK O €IMHCTBE MPUPOJIBI U YeJIOBEKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHUU MPOOJIeM COXpaHCHUS
MIPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHUHU [IJII  COBPEMEHHOM
UMBWIN3aLUK: B €€ T'yMaHUCTUYECKOW HAMNpPaBICHHOCTH M BaXXHOW pOJIK B
CO37aHUM HOBOW 0a3bl MaTEPHAIBHON KYJIbTYPBI, B PEHICHUH TI00aTbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBOM W DKOJOTHMYECKOW O€30IMacHOCTH, B PAa3BUTHH  MEIUIIMHBI,
00€eCIeueHNH YCIOBUM YCIICIITHOTO TPYIa M AKOJIOTHYECKU KOM(OPTHON KU3HU
Ka)kJI0TO YICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHUMAHHUS CYUIHOCTH METOIO0B
MO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOIb30BaTh TOJIy4yaeMble 3HAHUS ISl aHajdu3a U OOBSCHEHUS SIBICHUM
OKPYXKaIOUIEro MUpa M MPOUCXOIAIIMX B HEM HM3MEHEHUH, YMEHHUs JeaTh



000OCHOBaHHbIE 3aKJIOUEHUS HA OCHOBE HAy4YHbIX (AKTOB MU HMMEIOIIMXCS
JAHHBIX C LIEJIbIO TOJTYYEHHUS IOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIONIb30BaTh XUMHUYECKUE 3HAHUSA IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATENBCKON NeATEIbHOCTH;

TOTOBHOCTH UM  CIIOCOOHOCTM K HENPEPHIBHOMY 00pa3oBaHHMIO U
caM000pa30BaHUIO0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUI MO XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

uHTEpeca K  OCOOGHHOCTAM  TpyJda B pa3iuuHbIX  cdepax
npodeccuoHaIbHOU 1eATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3ysIbTaThl OCBOSHHS MPOrpaMMbl MO0 XUMHHU Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE 711 (POPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXTUCIUTUTMHAPHBIE (MeXTpeIMETHBIE) oO1IeHayYHbIe MTOHSATHSI,
OTpakarolue IIeJIOCTHOCTh HayYHOW KapTUHBI MHpa U CHEIU(UKY METO/IOB
MO3HAHUS, MCMIOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4yHBIA (akKT, MPUHLMII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHe, H3MEpeHHe,
AKCIIEPUMEHT U JIPyTHE);

YHUBEPCAJIbHbIE yueOHbIe JNENUCTBUS (mo3HaBaTeNIbHBIE,
KOMMYHUKaTUBHbIC, PETYJISTUBHBIE), oOecmeunBapmue (HOpMHUPOBAHUE
(GYHKIIMOHAIBHON TPAMOTHOCTH M COLIMATLHON KOMIETEHITUU 00yYarOIINXCS;

CITOCOOHOCTH oOyyJarommuxcs HCIIO0JIb30BaTh OCBOCHHBIC
MEXKIUCIMIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIe IeUCTBUS B IO3HABATEIHLHOMN M COIMATILHOM MpPaKTHUKE.

MeranpenMeTHble pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU H  PETYISTUBHBIMHU
JNEUCTBUSMU.

ITo3HaBaTe/IbHBIE YHUBEPCATbHbIE YUeOHbIE 1eHCTBUSA
1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:
CaMOCTOSITEILHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBATh  MPOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONpPEAEHATh LN JESATEIbHOCTH, 3aJaBas IMApAMETPbl U KPUTECPUHU HX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C IOCTaBICHHBIMHU
LEJISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUHW 3HAHHMUN NMPUEMBI JIOTUYECKOTO MBIILICHUS
BBIJICNIATh XAPAKTEPHBIE MPU3HAKU MOHITUN U YCTAaHABIUBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE MOHSATHUS 1JII OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCUPUKAIMKA BEHIECTB U
XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE pacCyXIeHus (MHAYKTUBHBIE, ACAYKTHUBHBIC, TIO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUSI;

NPUMEHSATH B  MPOILIECCE  TMO3HAHMUS  MCIOJb3YyEeMble B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TMPeoOpa3oBBIBATH  MOJCIIbHBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEaKIUU — TMPU PEIICHUH YUEeOHBIX
MO3HABATEJILHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh HAa3BaHHbBIC MOJEIbHBIC
MPEJCTABJICHUS JJISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEIIECTB
U XUMUYECKHUX PEAKIIN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HaAyYHOT'O MO3HAHUS BEUIECTB U XMMUUYECKUX
peaKiuu;

dbopmynupoBaTh 1€KW M 3a7a4d  KWCCJICIOBAHUS, HCIOJIb30BATh
MMOCTaBJICHHBIC M CAMOCTOSATEIBHO CHOPMYIMPOBAHHBIC BOMPOCHI B KayeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HABBIKAMHU CAMOCTOSITEJIbHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYCHUYCCKUX OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOJATh 3a
XOJOM  TMpoIecca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €r0  pe3yjbTar,
dbopmynupoBaTh OOOOICHUS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB UCCJIEAOBAHUS, COCTABIATH 00OOCHOBAHHBIM OTUET O MPOACIAHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW HUCCIAEAOBATEICKOM W IMPOEKTHOM
NeSATEIBbHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY



MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/]ad, NPUMEHEHUIO pPa3IudHbIX
METO/I0B MTO3HAHUS.

3) padora ¢ unpopmanmei:

OpUEHTUPOBATHCS B PpA3JIMYHBIX HCTOYHHUKAX HHGOpManuu (Hay4dHO-
NoMmyJsipHasl JIMTepaTypa XHMHUYECKOrOo COAEpPKaHMs, CIPAaBOYHbIE MOCOOUS,
pecypcol MHTepHEeTa), aHanu3upoBaTh UHPOPMALIMIO PA3IMUHBIX BUIOB U (hopm
MIpeICTaBIICHNUS, KPUTUYECKM  OLEHUBaTb €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTD;

(bopMynHpOBaTh 3aPOCHl U MPUMEHSTh PA3JIUYHbIE METO/IbI ITPU TTOUCKE U
orOope wuHpOpMalUU, HEOOXOAUMON JJis BBIMOJHEHUS Y4eOHBIX 3a1ad
ONPEICIIEHHOTO TUTIA;

NpUOOpPETaTh OMbIT MCIOJIB30BaHMS WH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3TUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeCTaBICHUS
uHbopMaIu (CXeMbl, rpapuKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyeCTBE CpEACTBA Mpu padoTe ¢
XUMHUYECKON uH(pOpManueil: NpUMEHATh MEXIpEAMETHblE ((pU3ndYecKkue u
MaTeMaTUYeCcKUe) 3HAKM U CHMBOJBI,  (GopMyibl,  aOOpeBHATypHl,
HOMEHKJIATYpY;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATI'TIAJIHOCTH.

KomMmyHuKkaTHBHBIE YHUBepcaIbHbIE YUeOHbIe 1eificTBUS:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI B XOJI€ TMAJIora
W/WJIN TUCKYCCHH, BHICKA3bIBATh UCH, (OPMYIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3CHTALMEN PE3YyJIbTAaTOB MMO3HABATEIBHON JAEITEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO WJIA COBMECTHO CO CBEPCTHUKAMH MPH
BBIITOJTHEHUHW XUMHMYECKOTO DJKCIIEPUMEHTa, MPaKTUUYECKOM paldoThl 1O
HCCJICIOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PEATM3AIMU YYEOHOTO MPOCKTA,
1 (GOpPMYJIMPOBATh BBIBOJBI 1O PE3yJbTaTaM TPOBEAEHHBIX HCCIACIOBAHUN
MyTEM COTJIACOBAHUS TTO3UITUI B X0J1¢ OOCYKICHUS 1 00MEHAa MHCHUSIMH.

PeryasiTuBHbIe YHHUBepPCAJIbHbIE YyYeOHbIE NeCTBHS:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITh CBOIO IO3HABATEIBHYIO
HESTENbHOCTD, OIpenesss €€ Leau M 3aJadd, KOHTPOJIUPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJroputM JEHUCTBUU MpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBAaTENbCKUX 3a/Jad, BbIOMpaTh Hauboliee
3¢ (}exTUBHBIN cnoco0 MX pelleHHus ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JI€ITEIbHOCTH Ha OCHOBE caMoaHalu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ydabTaThl OCBOEHHS NPOrpaMMbl IO XUMUU Ha
yriayOiaEéHHOM ypOBHE Ha YPOBHE CpEJHETo 001iero oOpa3oBaHHs BKIIOYAIOT
cnenupuyeckue s yueOHOro nmpeameTa « XUMHUs Hay4dHble 3HaHUS, yMEHUS U
CIOCOOBI ICUCTBHUI 1O OCBOCHHIO, UHTEPIPETALMHA U TPEOOPaA30BAHUIO 3HAHUM,
BUJIbI JICSITEIbHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUU B
Pa3TUYHBIX YUEOHBIX CUTYalMsIX, @ TAKXKE B PEATbHBIX KU3HEHHBIX CUTYAIUsX,
CBA3aHHBIX C XuUMHUEW. B mporpamme Mo XUMHUHU TNPEIMETHBIE PE3yJIbTaThl
IPEACTABIEHBI IO FOaM U3YUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTpaXKaroT:

c(hOpMHPOBAHHOCTH MPEICTABICHUI: O MECTE M 3HAUYEHUU OPTraHUYECKOUN
XHUMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ poyid B 00€CIeUeHUN YCTONYUBOTO
Pa3BUTHI YEJIOBEUECTBA B PEIICHUU MPOOIEM IKOJIOTHYECKON, IHEPTreTUIECKOM
W THIIEeBOH O€30MacHOCTH, B PAa3BUTUM MEAWIMHBI, CO3aHUA HOBBIX
MaTepHalioB, HOBBIX HMCTOYHUKOB HDHEPTrUU, B OOECIEYECHUH PalMOHAIBHOTO
MIPUPOAOIIONB30BaHUSA, B (POPMUPOBAHUH MHUPOBO33PEHHSI M OOIIEH KYJIbTYpHI
YelioBeKa, a TaKKe SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
310POBBIO U IPUPOJIHOU CPEE;

BJIQJICHUE CUCTEMOM XHMHWYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIAralIIMe IOHATUS — XHUMHYECKHM J3JIEMEHT, aroM, SApO U
2JIGKTPOHHAsT 000JI0YKa aroma, s-, P-, d-aTOMHBIE OpOWTa W, OCHOBHOE W
BO30Y)XJIEHHOE COCTOSIHUS aToMa, THOpHAM3alvs aTOMHBIX OpOWTaNIeid, WOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JICKTPOOTPHUUATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBSA3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, yriaepOaHBIM



ckener, (QyHKIMOHAJIbHAsE TpyNma, paaukaig, CTPYKTypHbie (HOPMYIbI
(pa3BEépHYTHIE, COKpaIlIEHHBIC, CKEJIETHBIC), HW30MEpHUsl CTPYKTYpHas U
MPOCTPAHCTBEHHAsI (TeoMeTpUUecKasi, ONTUYECKas), U30MEPbI, TOMOJIOTHUECKUN
pAll, TOMOJIOTH, YTII€BOAOPOAbI, KUCIOPOI- U a30TCOAEPKAIIUE OPraHUYECKUE
COEIMHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHbBIC
COCIMHEHUs;, TeOopuHU, 3aKOoHbl (mepuoamdeckuii 3akoH JI[. M. MeHnneneena,
TEOpHUsl CTPOCHUS OpraHNYeCKuX BemecTB A. M. byTinepoBa, 3aK0OH COXpaHEHUs
MacCChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUHU MPU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIINE B OCHOBE NMOHMMAaHUSA MPUUYUHHOCTU U
CUCTEMHOCTH XUMHMUECKUX SIBJICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMHAYECKHUX peaKuuit, TEPMOJIUHAMHUYECKUX u KMHETHUYECKUX
3aKOHOMEPHOCTSAX HMX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB W TPYII
aTOMOB B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHbIN 3D deKThl, opueHTaHTHI | 1
Il pona); dakromornyeckue CBEJACHUS O CBOWCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacCHOM HCTIOJB30BAaHUN BAXKHEHUIIIMX OPraHUYECKUX BEIISCTB B OBITY H
NPAKTUYECKON  JEATENHHOCTH YeIOBeKa, OOMMX HAy4YHbIX MPHUHIIMIIAX
XUMUYECKOTO TPOM3BOJACTBA (HA TMpUMEpPE NPOU3BOACTBA METAHOIA,
nepepadboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBIISATH XapaKTEepPHbIC MPU3HAKU TOHATHH,
YCTaHABIIMBaTh UX B3aMMOCBS3b, HMCIOJIb30BATH COOTBETCTBYIOLIWE MOHSATHUS
IIPYU OMKMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUN;

c(hOopMHUPOBAHHOCTh YMCHHIA:

UCIIOJIB30BAaTh XUMHYECKYIO CUMBOJIUKY JJI1 COCTABIECHUSI MOJIEKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMyl
OpraHUYECKUX BEIIECTB;

COCTaBJITh YPAaBHEHUs XMMHWYECKUX PpEAKIUd W PaCKpbIBaThb HX
CYIIHOCTb:  OKHMCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  pPEAKIUNA  MOCPEACTBOM
COCTAaBIICHHUS AJIEKTPOHHOTO OajlaHca ATUX Peakiuid, peaKkiuii HOHHOTO OOMEeHa
IyTEM COCTABJICHUS UX IOJHBIX U COKPALIEHHBIX HOHHBIX YPABHEHUI;

W3rOTABIMBATE  MOJEIM  MOJIEKYJ  OPraHMYECKUMX  BEIIECTB A
WJUTIOCTPALUA KX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI: YCTaHaBJINBATh NPUHAIE)KHOCTh
W3YyYEHHBIX OPraHMYECKHX BEHIECTB IO HUX COCTaBY M CTPOCHHUIO K
ompeAeaEHHOMY KJIacCy/Tpymiie COCAWHEHHMH, JaBaTh UM Ha3BaHUS TI0
cucremarnueckoi HomeHkinatrype (IUPAC) u npuBoauTh TpUBHUAJIbHBIC



Ha3BaHUs Il OTHACJIbHBIX MPEICTaBUTEICH OPraHUYECKUX BEIIECTB (ITHUJICH,
aleTUJIeH, TONYyOJd, TJMIEPUH, OTUJICHIIUKOIb, (eHos, dopmanbaeru,
aneTanabJeru, alleToH, MypaBbuHas KUCIIOTa, YKCYCHAsl KUCI0Ta, CTeapUHOBAas,
OJICUHOBasl, MAJIbMUTUHOBAS KHUCJIOTHI, TJIUIHUH, aJlaHUH, MajibTo3a, QPYyKTO3a,
AQHWJIVH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYyTHUe);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITh BUJI XUMHUUYECKOM CBSI3U B
OpraHUYECKUX COEJUHEHMSIX (KOBaJEHTHass U HOHHAs CBSI3b, G- U T-CBS3b,
BOJOPOJHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITH TOJIOKEHUS TEOPHUU CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUWM XapaKTepH30BaTh COCTaB, CTPOCHHUE,
bu3uYecKre U XUMUYECKUE CBOMCTBA THUIIMYHBIX MPEICTABUTEIICH pa3TMYHBIX
KJIACCOB  OPraHMYECKHWX  BEIICCTB: aJKAaHOB, IHMKJIOAJIKAHOB, aJKCHOB,
aJIKaJIMCHOB, AJIKUHOB, apOMATUYECKUX YTJIEBOJAOPOIOB, CIIUPTOB, abICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, TMPOCTBIX U CIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, TU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIMH C HCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh yYMEHHUS MOATBEPKJaTh HAa KOHKPETHBIX IIpUMeEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COCAUHEHUM
OT KPaTHOCTH W THUIIa KOBAJICHTHOM CBS3U (G- U M-CBSI3U), B3AUMHOTO BIUSHUS
aTOMOB M TPYIITT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAaHHOCTH YMEHUS XapaKTEePU30BaTh HCTOYHHUKHU
YTJICBOJIOPOJTHOTO CHIPhbsl (He(pTh, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI €ro
nepepaboTKH U MPaAKTHIECKOE IPUMEHEHHE ITPOTYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTD BJIAJEHUS CUCTEMOW 3HAHUH O €CTECTBECHHO-HAYYHBIX
MeToJax TIO3HaHWS —  HAONIOACHWUH, HM3MEPCHHH, MOJCIHPOBAHHH,
AKCIIEpUMEHTE (PeaJbHOM U MBICICHHOM) U YMEHHUS NIPUMEHATH 3TH 3HAHUSI;

chOpMHUPOBAHHOCTh  YMEHHS  IPUMEHATh  OCHOBHBIC  OIEpaIluU
MBICIIUTEJILHON JIESTEIbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHE, 00O0OIIeHHE,
CHCTEMAaTU3alMIO, BBISBICHHWE TPUYMHHO-CJICACTBEHHBIX CBsi3ed — I
W3y4YECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM;

c(hopMHUPOBAHHOCTh YMEHH: BBISBIISITh B3AUMOCBSI3b XUMHUYECKUX 3HAHUU
C TMOHATUSAMHU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB



Uit 6oJiee OCO3HAHHOTO TOHHUMAHUSl CYIIHOCTH MAaTepUaIbHOTO €IUHCTBA
MHpa, HCHOJb30BaTh CHUCTEMHBIE 3HAHUS 10 OPraHUYECKON XUMUU JIf
OOBSICHEHUS U TMPOTHO3UPOBAHUS SIBICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO
HIPUPONY,

c(hOpMUPOBAHHOCTh YMEHHH: MPOBOAUTH PACUEThl MO0 XUMHUYECKUM
dbopMmynaM ¥ ypaBHEHHUSM XHUMHUYECKUX PEAKIUA C HCHOJIb30BaHUEM
dbu3myeckux BeJIMUMH (Macca, O00BEM Ta30B, KOJUYECTBO BEIIECTBA),
XapaKTEePU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHl IO
HAXOXJICHUI0 XUMHUYECKOW (HOpPMYJbl BEIIECTBA MO HU3BECTHBIM MaCCOBBIM
JOJIIM ~ XMMHMYECKHUX  DJIEMEHTOB, MPOJAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

chOpMUPOBAHHOCTh ~YMEHHH: MPOTHO3UPOBATh, AaHAJIU3UPOBATH U
OIICHUBATh C TO3UIIMKI IKOJOTHYECKOU O€30MaCHOCTH TMOCIEACTBUS OBITOBON U
IPOU3BOJICTBEHHOM JEATEILHOCTH YeJIOBEeKa, CBS3aHHOM ¢ mepepaboTKon
BEIIIECTB, HKCIOJIb30BaTh TMOJYYCHHBbIC 3HAHHUS JUIS TIPUHATUS TPAMOTHBIX
peleHnii npooJieM B CUTYaIUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIHLHO TUIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUI SKCHEPUMEHT (MOJYyYEHHUE U M3YYEHUE CBOICTB OPraHUYECKHX
BEILECTB, KAUYECTBEHHBIE PEAKUHUHU YTIEBOJOPOJIOB PA3IUYHBIX KIACCOB H
KHUCIJIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3a/lady M0 PACMO3HABAHUIO OPTraHUYECKHUX BEIIECTB) C COOJIIOJIEHUEM MpaBUII
Oe3omacHoro oOpalleHHusl ¢ BEIIECTBAMH M J1AOOPaTOPHBIM 00O0pYyIOBaHUEM,
dbopMynHpoBaTh 1ENb HCCIACAOBAHMS, MPEACTABIATh B pazIu4yHON ¢opme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI0aTh TIPaBUiIa DKOJIOTHUECKH IEJIeCO00pa3HOr0 TOBEACHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B LEIAX COXPAaHEHUSI CBOETO 3J0pPOBbBS,
OKPY’KAIOWIEH MPUPOAHOM CPEABI U IOCTUAKECHUA €€ YCTOUYMBOTO Pa3BUTHS;

OCO3HABAaTh OMACHOCTh TOKCHMYECKOrO JACHCTBUS HA JKUBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIc TTokazarens [IK;

aHAJM3HPOBATH LIETIECO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MTPOMBITINICHHOCTH M B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBIA TMTONCK
XUMUYECKOW HH(pOpMAIMM B PaA3IMYHBIX HCTOYHUKAX (HayyHas U y4eOHO-
Hay4Hasi TuTepaTypa, cpelicTBa MaccoBor nHpopmanuu, UHTepHer u apyrue),



KPUTUYECKU aHAJIU3UPOBATH XUMUUYECKYI0 MH(OPMAILIUIO, ITepepadaThiBaTh €€ U
MCIIOJIb30BaTh B COOTBETCTBUU C MTOCTaBICHHON y4eOHOM 3aaueii.

11 KIIACC

[IpeamerHble pe3yibTaThl OCBOCHUs Kypca «OOmias U HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MaTepPUAIBHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUM MPUPOJIBI, O MECTE W 3HAYCHUH
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJu B 00ECIICUCHUH YCTONYMBOTO
pPa3BUTHSA, B PEHICHUU MPOOJEM SKOJOTMYECKON, IHEPreTUUECKON UM MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MATE€pUaJIOB, HOBBIX
UCTOYHUKOB YHEPTUH, B 00ECIICUCHUH PAIlMOHATIBLHOTO MPUPOOTOJIb30BaAHMUS, B
dbopMuUpOBaHUM MHUPOBO33PECHHUS M OOIIEH KyJIbTyphl 4YEJIOBEKa, a TaKKe
AKOJIOTUYECKH O00OCHOBAHHOT'O OTHOIICHHSI K CBOEMY 370pPOBBIO M TIPUPOIHON
cpene;

BJIQJICHUE CHUCTEMON XHMHUYECKUX 3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralOIIME TOHITUA — XUMHUUYECKHH AJIEMEHT, aToM, SApO aToma,
M30TOMBI, 3JCKTPOHHAs 00OJOYKa aroma, S-, P-, O-aToMHBIE OpOUTAIH,
OCHOBHOE M BO30YXKJEHHOE COCTOSHUA aToma, TUOpUIM3aIs aTOMHBIX
opOuTasiell, MOH, MOJIEKYJIa, BAJIEHTHOCTb, AJEKTPOOTPULIATETLHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKas CBS3b (KOBAJEHTHAsl, WOHHAs, METaJUIMYecKas,
BOJAOpPOAHAs), KpHCTaJUINYECKas pelETKa, XUMUYEecKas peakuus, pacTBop,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, DJIEKTPOJIUTUYECKAsT IJUCCOLUALNS, CTEIEHb
JUCCOLMALNM, BOJOPOIHBIA MOKa3aTellb, OKHCIHUTENb, BOCCTAaHOBUTEIb,
TEIJIOBOM A(PEKT XUMUYECKOUW PEaAKIIMHU, CKOPOCTh XHUMHUYCCKOW PEaKIINH,
XUMUYECKOE PpAaBHOBECUE; TEOPUU M 3aKOHBI (TEOPHUS BIEKTPOIUTHUYECKON
nucconnanuu, nepuoanyeckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
MAaCChl BELIECTB, 3aKOH COXPAHECHUS U MPEBPALICHHS SHEPTUU MPU XUMHUYECKUX
peaKIusaX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEMCTBYIONIUX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUAN SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KalllMe B OCHOBE INOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX
SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BELIECTBA HA ATOMHOM,
MOHHO-MOJICKYJISIDHOM M HAJAMOJIEKYJISIPHOM YpPOBHSX; NPEACTABICHUS O
MEXaHU3MaxX XHMHWUUYECKHX PEAKIUW, TEPMOJMHAMHUYECKUX W KUHETHUYECKHUX
3aKOHOMEPHOCTSAX MX NPOTEKAHUSA, O XMMHYECKOM PAaBHOBECHM, PACTBOpAx W
JUCIIEPCHBIX CcUCTeMaX; (PaKkToNoruyeckue CBEIEHUS O CBOWMCTBAaX, COCTaBe,
MOJIyYEHUH U O€30MacHOM HCMOJb30BAaHUM BAXHEUIIMX HEOPraHUYECKHUX



BELIECTB B OBITY U NMPAKTHUUECKOW NEATEIbHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIMIIAX XUMUYECKOTO TPOU3BOACTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBJISITh XapaKTepHbIC MPU3HAKU MOHSITHUH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, MCIOJB30BAaTh COOTBETCTBYIOIIUE MOHITHUS
MIpY OMUCAHUU HEOPTAHUYECKUX BEIECTB U UX MPEBPAIICHHUIA;

c(hOpMHUPOBAHHOCTh YMEHUS UCIOIB30BATh XUMUYECKYIO CUMBOJIUKY JJIsi
cocTaBlieHUs (QOpMyN BEIIECTB W YPaBHEHUH XMMHYECKUX pEeaKIui,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OT/ICJIbHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUS ONPENEISATh BAJEHTHOCTh M  CTENEHb
OKUCJICHUSI XUMUYECKHX JJIEMEHTOB B COCIUHEHUAX, BUJ XUMHUYECKOU CBA3U
(xoBaJIeHTHAs, MOHHASI, METAJUIMYECKasi, BOJOPOJHAs), TUI KPUCTAJUIMYECKOU
PEETKH KOHKPETHOT'O BEUIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBACHSITH 3aBUCUMOCTh CBOMCTB BEILIECTB OT
BUJla XMMHMYECKON CBSI3M W THUIA KPUCTAJUIMYECKON peméTKH, OOMEHHBIN U
JIOHOPHO-AKIIENTOPHBI MEXaHW3MblI 00pa30BaHMs KOBAJIECHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHHUN: KIacCU(DUIMPOBATh: HEOpPraHUYECKUE
BEILECTBA M0 UX COCTABY, XUMUYECKUE PEAKIMH [0 Pa3IUYHbIM MpPH3HAKAM
(uMcny ¥ cocTaBy pearupyrolux BEIIeCTB, TEIIOBOMY 3 EKTy peakiuu,
U3MEHEHHMIO CTETEeHEeW OKHCIECHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO
KaTajau3aTtopa U JPYTrHe); CaMOCTOSITENIbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUTSE KITacCU(UKAIIMKA U3YyYaeMbIX BEIIECTB U XUMUYECKUX PEaKITNii;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOAHMUYECKOr0 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MMPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepPU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHWYECKHX JJEMEHTOB MEPBOrO—YETBEPTOrO IEPUOJOB
[leppuonnueckorn  cucremsl .M. MengeneeBa, WCHOJB3ys  MOHSITHUA
«QHEPTETUYCCKHUE YPOBHUY», «IHEPIETHUCCKHE TOyPOBHUY, «S-, P-, 0-aTOMHbBIE
opOuTa Ny, «OCHOBHOE U BO30YKJIEHHOE PHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U MX
coequHeHMM 1o nepuoxamM u rpynmnam llepmoamueckon cucremsr . .
MenzaeneeBa, BaJCHTHbIE BO3MOKHOCTM aTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh yMEHUMN: XapakTepu3oBaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOWCTBA BEIIECTB  PAa3JIMYHBIX KJIACCOB, MOATBEPKIAThH



CYIIECTBOBAHHE TE€HETUYECKON CBSI3U ME¥K]y HEOPraHWYECKMMH BEIIECTBAMHU C
MOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHSI PACKpbIBaTh CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX pPEAKIMN IOCPEACTBOM COCTABJICHHS JJIEKTPOHHOIO
OanaHca 3TUX peakIui; peakluuii MOHHOTO OOMEHa IMyTEM COCTABJICHUS HX
IIOJHBIX U COKPAUIEHHBIX MOHHBIX YPaBHEHMM; pEakUUW TMAPOJIN3A; PEAKLMN
KOMILUIEKCOOOpa3oBaHus (Ha TpuUMepe THAPOKCOKOMIUIEKCOB IIMHKA U
ATTFOMUHMUS );

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKLIHI C yUETOM UX IHEPreTUUECKUX XaAPAKTEPUCTUK, XapaKTEp
U3MEHEHUSI CKOPOCTH XMMHMYECKOW pEeaklMU B 3aBUCUMOCTH OT Pa3IUYHBIX
(dbakTOpoB, a TaKXKe XapakTep CMEIICHUS XUMHYECKOTO PaBHOBECHS MO
BIUSIHUEM BHEITHUX BozjaeicTBuit (mpunnun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh XUMHUYECKHE PEaKIIUH,
JeXanme B OCHOBE MPOMBIIUIEHHOTO IMOJIYYEHUSI CEPHOM KHUCIIOThI, aMMHUAaKa,
oOIlMe HaydHbIC NPHUHIUIIBI XUMUYECKUX TPOU3BOJCTB; IIEIECOO00Pa3HOCTh
NPUMEHEHHUS] HEOPTaHUYECKHUX BEIIECTB B MMPOMBIIUIEHHOCTH U B OBITY C TOYKU
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIAJEHUS CHUCTEMON 3HAHUH O METOJAaX HAYYHOIO
MO3HAHUS SIBICHUWA TPHUPOABI — HaOIIOJIEHHe, W3MEpEeHHe, MOJEIMPOBaHUE,
AKCHEPUMEHT (peajbHbIi M MBICIEHHBIN), HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHMS MNPUMEHATh OTU 3HAHUS NOpPHU HSKCHEPUMEHTAJIBHOM
MCCJICIOBAHUN BEIIECTB U I OOBICHEHHS] XUMUYECKHUX SIBICHUN, WUMEIOIIUX
MECTO B IPHUPOAE, MPAKTUYECKOU NEATEIBHOCTH YE€JIOBEKA U B MOBCEIHEBHOMN
KU3HHU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBIABIISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN
C MOHATUSMHU U NPEACTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
it 60Jiee 0OCO3HAHHOTO MTOHMMAaHUS MAaTEPUAIBHOTO €IMHCTBA MHUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HCIOJIB30BAaHUEM
MOHATUM  «MaccoBas JOJISI BEUIeCTBA B pPAaCTBOPE» H  «MOJISIpHas
KOHIIGHTpAILMSI»; MacChl BeIlleCTBA WM 00bEMA raza MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJTHOTO M3 YIACTBYIOIIMX B PEAKITUU
BEIECTB; TEIUIOBOTO 3¢ (deKTa peakinuu; 3HAYCHHUS BOJOPOJHOTO TOKA3aTeNs
pPacTBOPOB KHUCJIOT WU WIEJIOYEN C M3BECTHOW CTEIEHBIO AUCCOLMALIUM; MAacCChl
(0OBEMa, KONMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CIU OAHO M3 MCXOIHBIX
BEIIECTB JAHO B BHAE pacTBOpa C ONPEACIEHHOM MacCOBOM JOJEH



PacTBOPEHHOIO BEIIECTBA WK JIAHO B U30BITKE (MMEET MPUMECH); JOJU BBIXO/IA
MPOYKTa peaKiu; OOBLEMHBIX OTHOILIICHHM Ta30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO TNIAHUPOBATH U MIPOBOJIUTH
XUMHYECKUN  OKCIEPUMEHT (MpOBEJAEHUE peakuuid HOHHOrO OOMEHa,
MOATBEPKJACHUE  KAaueCTBEHHOTO  COCTaBa  HEOPraHMYECKUX  BEIIECTB,
OTIpEeJIeJICHUE CPEeJIbl PACTBOPOB BEIIECTB C MOMOIILI0O UHIUKATOPOB, U3yUCHUE
BIIUSHUS PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOW PEaKIIMH, PEIICHUE
AKCIEPUMEHTAIBHBIX 3ada4 1o TemaM «Metamnel»y u «Hemeranmmesi») c
coOJIOICHUEM  MpaBui  OE30MAacCHOr0  OOpalleHusi ¢  BeIIeCTBAaMU WU
nabopaTtopHeM  00OpymoBaHuEM, GOPMYIUpPOBATH IIeb  HCCIEI0BaHMUS,
PEACTAaBIATh B Pa3InyHON (opMe pe3ySbTaThl IKCIIEPUMEHTA, aHAITU3UPOBATH
U OIICHUBATh UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~ YMEHHH: COOJIOJaTh MpaBWjia  IOJH30BAHUS
XUMUYECKOW TIOCY/ZIOW UM J1TabopaTOopHbIM O0OpYyJIOBaHHEM, OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITTOTHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OTMBITOB, HPKOJOTUYECKHU IIEIIECOOOPA3HOI0 TMOBEACHUSI B OBITY H
TPYAOBOM JEATEIBLHOCTH B IENAX COXPAaHEHUSI CBOETO 30POBbS, OKPY KarOIIEH
NPUPOJHON Cpelbl W JOCTHAKEHUS €€ YCTOMUMBOTO Pa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOI'0 JEUCTBUS Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX
HEOPraHWYECKUX BEIIECTB, MOHUMAs cMbIci nokazatens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIIECTBIATH IICJICHANIPABICHHBIA IMOWUCK
XUMUYECKOW HMH(pOpMAIIMM B Pa3IUYHBIX HMCTOYHHMKAX (Hay4yHas M y4eOHO-
Hay4Has JUTEpaTypa, cpeacTBa MaccoBoi mHpopmanuu, HTEpHET U Ipyrue),
KPUTUUYECKH aHAIM3UPOBATh XUMUYECKYI0 HHpOpMaIUto, iepepadaTeiBaTh €€
UCITOJIH30BaTh B COOTBETCTBHU C ITOCTaBJICHHON y4eOHOM 3a1aucii.
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9 IIpupoaHbIE HCTOYHUKHU bubnuoreka [IOK
4' YIJIEBOZOPOJIOB U UX 4 https://m.eds00.ru/d69df
nepepaboTka 650
bubmnoreka LIOK
2. ["anorennponsBoAHbBIC
4 https://m.edso0.ru/d69df
5 YTJIEBOI0POJIOB
650
Hroro mo pazueny 35

Pa3nen 3. Kucjopoacoaep:kamue o

PraHu4eCKue COCANHCHUA

bu6mmoreka [IOK
3.
1 Cruprel. ®enon 11 https://m.edso0.ru/d69df
650
KapOGonunbpHbIC COCAMHEHUS:
3 bu6mmoreka [IOK
. aJbJICTU/IBI U KETOHBI.
21 https://m.edso0.ru/d69df
2 KapGoHOBBIE KHUCTOTHI. 650
Crnoxnbie 3¢upsbl. XKupbl T
3 bu6moreka [IOK
" | VYruesous 9 https://m.edso0.ru/d69df
3
650
Utoro no pazneny 41

Pa3znea 4. A3oTrconep:kanue oprann4eckue coeTuHeHus

4, AMUHBI. AMUHOKHCIIOTEL. Bubmiorexa LIOK
12 https://m.edsoo.ru/d69df
1 benxu
650
Hroro no paszneny 12



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Paspen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUA

bubmnoreka LIOK
S. BricokoMoneKysspHbIE
6 https://m.edsoo.ru/d69df
1 COCTMHEHUS
650
Wroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB 102

10 [TPOT'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
I | pa3aejoB U TeM KonTposbusl | IlpakTHueckun
Bcero o0pa3oBaTejibHbIE
/| mporpamMmsl € paboThI € paboThI
0 pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToma.
[Tepuonnueckuii
3aKOH U bu6mmoreka [IOK
1.1 | Tlepmoamueckas 9 https://m.edsoo.ru/2dd57f2
CHCTEMA XUMHYECKUX 4
anemenToB 1. 1.
Meupeneena
CtpoeHue BemecTna. bubmuoreka [JOK
1.2 | Mmuoroo0pa3sue 11 1 https://m.edso0.ru/2dd57f2
BEILECTB 4
N UMIECKIE bubmuorexa [JOK
1.3 19 1 3 https://m.edsoo.ru/2dd572
peakiuu 4
Hroro no paszneny 39

Pa3nen 2. Heopranuveckas Xumust



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

bubnunoreka [IOK

2.1 | Hewmeramisl 31 https://m.edsoo.ru/2dd57f2
4
bubmunoreka IIOK
2.2 | Merauisl 23 https://m.edsoo.ru/2dd57f2
4
Hroro no pazgeny 54
Paznea 3. Xumus u :KU3HL
MeTop1 TTIO3HAHUS B bu6mmoreka [IOK
3.1 | xumuu. Xumus u 9 https://m.edsoo.ru/2dd57f2
KU3HB 4
Hroro mo pazgeny 9
OBILIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KoauuecTBO YacoB
JIeKTPOHHbIE
JlaTa P
1 T Kontpoas | IlpakTuuec uugposbie
eMa ypoka Bcee H3y4eH
/ HbIE KHe st o0pa3oBareJib
I ro padoThI padoThI HbI€ pecypchl
[Ipeamer u 3HaueHune
. bubanoreka
OpPraHHYECKON XUMUH, OK
PENICTARIIHHE O 1 0 0 03.09.20 | U
MHOT000pa3uH OPraHUICCKUX 24 hitps://m.eds00.r
pasHi op u/3686e6f5
COCTUHCHHI
DIEeKTPOHHOE CTPOEHUE aToMa
bubauoreka
yriiepoia (OCHOBHOE H OK
BO30YXJIEHHOE COCTOSTHUA). 1 0 0 05.09.20 1
https://m.edsoo.r
BaneHTHBIE BO3MOKHOCTH 24
u/Oce6fd4c

aToOMa yrijepoJa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c

XUMHYECKaAsA CBA3b B

bubnunoreka
OpPraHUYECKUX COCAMHCHHUSX. OK
MexaHu3Mbl 00pa30BaHUs 06.09.20 1
KOBQJIEHTHOM CBS3U, CIIOCOOBI 24 https://m.edsoo.r
. u/8d39f5¢c8
pa3psiBa cBs3ei
bubnnoreka
Teopus crpoenus OK
OpraHMYECKUX COCAMHEHUN A. 10.09.20 1
M. Bvienosa 24 https://m.edsoo.r
- PYTIEp u/9e595ch8
Buapl nzomepun: cTpykrypHas,
bubnunoreka
MPOCTPAHCTBEHHASI. OK
OnekTpoHHBIC YPPEKTH B 12.09.20 1
MOJIEKYJIaX OPraHUYECKUX 24 https://m.edsoo.r
yax op u/b0e61661
COeqUHEHNH
[IpencraBnenue o
bubnuoreka
Kiaccuukanuu u K
cHCTEMaTHYECKas 13.09.20 L‘Eto im.ed
ps://m.edsoo.r
nomenknarypa (IUPAC) 24 w/c212dd21
OPraHUYECKUX BEIICCTB
bubnuoreka
K1 o
aCCI/I(bI/IKaI_EI/I}I peakuuii B 17.09.20 I[HOK
OpraHUYeCKOU XUMHUHU 24 https://m.edsoo.r

u/ba5706aa



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa

Bubnunoreka

Cucremaru3anus U 0000IIeHNE 19.09.20 LIOK
3HAHUA 110 TeMe 5 4' ' https://m.edso0.r
u/87a37cab
AJNKaHBI: TOMOJIOTHYECKHN psiL,
bubnnoreka
obmas Gopmysna, HOMEHKIATypa
HOK
¥ U30MEpHs, dIEKTPOHHOE U 20.09.20
MPOCTPAHCTBEHHOE CTPOCHHUE 24 htips://m.edso0.r
poctp P u/25a14636
MOJIEKYJT
bubnnoreka
o
I/I?:I/I‘IGCKI/IG U XUMUYECKHUE 24.09 20 HOK
CBOMCTBA aJIKaHOB o4 https://m.edsoo.r
u/3137711c
bubnmmoreka
HaxoxaeHnne aakaHOB B OK
npupoie. CriocoObl OJTydeHUs 26.09.20 1
Y IPUMEHEHHE AJIKAaHOB 24 hitps://m.edsoo.r
P u/259h0ash
ukmoankaHbl: o0IIas
dbopmyna, HOMEHKIIATypa U bubnuoTeka
o
U30MEPHUL, OCOOCHHOCTU 27.09.20 HOK
CTPOEHHUS 1 XUMUYECKHUX 24 https://m.edsoo.r
CBOMCTB, CITIOCOOBI MOJIyYEHUS U u/156730d2

MMPUMCECHCHUC



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2

Pemrenne pac4€THbIX 3a1a4 Ha
OIIpEIETICHUE MOJIEKYIISIPHOMN

bubnnoreka
(hopMyITBI OPTaHUIECKOTO
HOK
BEIIECTBA 10 MACCOBBIM JIOJISIM 01.10.20
aTOMOB DJIEMEHTOB, BXOISIINX B 24 https://m.edsoo.r
’ u/bf84d8eb
ero cocras. CucreMaruzanys 1
0000I1IcHIEC 3HAHHH IO TEME
AJIKEHBI: TOMOJIOTUYECKUH P,
obmas popmyina, bubnmmoreka
HOMEHKJIaTypa, SICKTPOHHOE U 03.10.20 [IOK
MPOCTPAHCTBEHHOE CTPOEHUE 5 4' ' https://m.edso0.r
MoJiekya. CTpyKTypHas U Iiuc- u/273b0ale
TpaHC-U30MEpHS AJTKEHOB
bubnauoreka
dusnyeckre U XUMUYECKHE OK
cBolcTBa ankeHoB. [IpaBuito 04.10.20 1
MapKoBHIKOBA 24 https://m.edso0.r
P u/21069ccd
bubanoreka
CriocoObl MOJay4YeHUs U
yd 08.10.20 | HOK
IIPUMEHEHHE AJIKEHOB 24 https://m.edsoo.r

u/665dc058



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058

[Ipaktugeckas padora Ne 1 mo

bubmmoreka

teme "[lonydyenue sTusieHa u 10.10.20 HOK
U3y4EeHUE ero CBOMCTB" 24 https://rn. 500,
v u/0941eed8
Pemrenne pacu€THbIX 3a1a4 Ha bubnuoreka
ONPEAEIICHUE MOJIEKYISIPHON HOK
11.10.20
(hopMyITBI OPraHUYECKOTO https://m.edsoo.r
24
BEIECTBA u/e9ea9921
AnKaJIueHbl: CONPsHKEHHBIE,
bubnuoteka
M30JIMPOBaHHBIE, OK
KyMYJIMPOBaHHBIC. 15.10.20 1
OCOBEHHOCTH ATCKTDOHHONO o4 https://m.edsoo.r
HHOCTH SIICKTPOHHOT u/04298c0a
CTpOEHUs
bubnuoreka
X .
I/IMI/I‘IC“CKI/IC CBOHMCTBA 17.10.20 HOK
CONPSDKEHHBIX JTUECHOB 24 https://m.edsoo.r
u/e561253d
bubnuoreka
C 0
OCOOBI NOTYYCHUS U 18.10.20 HOK
MPUMEHEHUE AJIKaJUECHOB 24 https://m.edsoo.r

u/1aa81660



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660

AJKUHBI: TOMOJIOTUYECKUH DS,

bubnuoteka
obmias ¢popmyia,
LHOK
HOMEHKJIATypa, SJICKTPOHHOE U 22.10.20 httns://m.ed
IPOCTPAHCTBEHHOE CTPOEHHUE 24 J /6%56(?:1 2001
MOJIEKYJI, (pU3HUYECKHe CBOMCTBA
bubnuoteka
XUMHUYECKHEe CBOMCTBA aJTKHHOB 24.10.20 ﬂtOK// d
ps://m.edsoo.r
24 u/23493a93
bubnuoteka
KauecTBeHHBIE peakunu Ha 25 10.20 [HOK
TPOIHYIO CBA3b 5 4' ' https://m.eds00.r
u/7blc48da
bubnuoreka
CriocoObl MoJTy4eHHs U 07.11.20 [HOK
MPUMEHEHHUE AIKHHOB 5 4' ' https://m.edsoo.r
u/a6f9alea
" bubnuoTeka
Penirenue 3amau: pacu€rel 1o
i 08.11.20 | HOK
YPaBHEHUIO XUMUYECKOMN 11, https://m.edsoo.r
peaKiit 24 u/5db8e526
CucremaTu3aius 1 00001IeH1e 12.11.20

3HAHUH 110 TEME

24



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526

ApEHBI: TOMOJIOTUYECKUH P,

obmas ¢popmyia, bubnmroreka
HOMEHKJIaTypa. DJIIEKTPOHHOE U 14.11.20 LHOK
IIPOCTPAHCTBEHHOE CTPOCHUE 24 https://m.edsoo.r
MOJIEKYJT O€H3071a ¥ TOJyoJIa, UX u/a92a7094
¢uznueckue cBoiicTBa
bubnuoteka
XUMHYECKUE CBOWCTBA apPEHOB: 1511.20 [HOK
pEaKIMH 3aMelIeHUs 24 https://m.edsoo.r
u/a44alaed
XHUMHUYECKUE CBOMCTBA apPEHOB: bubmorexa
peaKIny MPUCOSTUHEHNS, 19.11.20 HOI?
OKHCJIEHHE TOMOJIOTOB OeH30J1a 24 E;;ZZggffsoo'r
bubnuoreka
Oco0eHHOCTH XUMHYECKUX 21.11.20 [HOK
CBOICTB CcTHUpOJIa o4 https://m.edsoo.r
u/d5018a54
Pemenue pacu€THbIX 33124 Ha bubnuoreka
OIIpe/IeJICHUE MOJIEKYIISIPHOU 92 11.20 HOK
(bopMyITbl OPraHUYECcKOTO 24 https://m.edsoo.r
BeEllleCTBA u/53461a2c



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c

Bubnunoreka

CriocoObI MMoTydeHust U 96.11.20 LIOK
IPUMEHEHHE aPEHOB 5 4' ' https://m.edsoo.r
u/6f717d09
I'eHeTnyeckas CBA3b MEKIY
pa3IUYHBIMU KJIacCaMu 28.11.20
YTJIEBOJIOPOJIOB 24
Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEAKIIUH. 99.11.20
CucreMaruzamus 1 00001eHne 24
3HAHUM MO TEMe
I1 i raz. 1
S 031220
24
bubnuoreka
KameHHbIi yroyibs 1 IpoayKThl 05.12.20 I[IOK
ero nepepaboTKu 5 4' ' https://m.eds00.r
u/69b3398b
Hedtb 1 ciocoOwr eé BH6IJEHOTCKa
nepepadoTku. [IpuMeHeHue 06.12.20 L‘Eto Jim.ed
MIPOJIyKTOB MepepadoTku HedTr 24 y /zpls flgcrj];.?eg S00.I
I'enetnyeckas CBS3b MEKIY
pa3IMYHBIMU KJ1acCaMu 10.12.20
YII€BOJI0OPOJOB 24



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

lManorenonpounsBogHbIE bubnuoteka
YTJIEBOJOPOAOB: DJICKTPOHHOEC 12.12.20 HOK
CTPOEHUE; PEAKIMH 3aMELIEHHUS 5 4' ' https://m.edso0.r
rajoretHa u/82b4d759
JleicTBue 1menoueit Ha
TaJIOTEHIIPOU3BOAHBIE.
BzaunmoneiictBue 13.12.20
IUTAJIOTEHAJIKAHOB C MarHUueM U 24
IIMHKOM
bubnunoreka
Cucrtematuzanusa 1 0000IIeHne
N IHOK
3HaHUH O pa3aeny 17.12.20
"V rIeBOTODO TR o4 https://m.edsoo.r
HOpO U/20e89f22
bubnanoreka
KontpoibsHas padoTta no teMe
“-OHTP pa 19.12.20 | HOK
YrieBo10po/ibl 24 https://m.edsoo.r
u/95¢9e298
[IpenenbHbIe OJHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSII, bubnauoreka
ob61as popMyia, CTpOEHHE
mast popmyra, cTp 201220 | LOK
MOJIEKYJI, U30MEpHs, https://m.edsoo.r
24
HOMEHKJIAaTypa, KjIaccuukarus, u/df04c5cd
(buznueckue cBoicTBa
XuUMHUYeCKHe CBOMCTBA bubanoreka
MpeAeNIbHBIX OJIHOATOMHBIX 24.12.20 | LHOK



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

CIIUPTOB 24 https://m.edso0.r
u/26ee34fe
bubmmoreka

CriocoObI MoTydeHust U LIOK

MPUMEHEHHE OJJHOATOMHBIX 26.12.20 | https://m.edsoo.r

CTIIHPTOB 24 u/484100000000
000

[IpocTeie aupsl: HOMEHKIATypa bubnmmoreka

U U30Mepus, 0COOEHHOCTH 271220 [HOK

(bu3NYECKUX U XUMHUYECKUX 5 4' ' https://m.edsoo.r

CBOIICTB u/c2c788b2

MHOroaTroMHbI€ CIIUPTHI: bubnmoreka

STWJICHIIUKOJIb U IIULIEPHH, UX 09.01.20 HOK

(hU3UYECKUEe U XUMUYCCKHE 25' ' https://m.edsoo.r

CBOIiCTBa u/ee4d84aa
bubnmoreka

CriocoOsl mosryueHust u OK

MIPUMEHEHHE MHOTOATOMHBIX 10.01.20 tht im.ed

ps://m.edsoo.r

CHHpTOB 25 u/d12e567d
bubnuoteka

@DeHoI: CTPOCHHE MOJIEKYJIBI, OK

(buznueckue cBOMCTBRA. 14.01.20 If;]t;t im.ed

TokcuaHOCTh PeHona 25 S.7/M. £A500.1

u/2ce726f8



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8

Bubnunoreka

XuMHUecKkue cBoicTBa (heHosa 16.01.20 HOK
o5 https://m.edsoo.r
u/037ca5f9
bubnuoreka
Cnoco06bl OITy4eHus 1 17.01.20 ILHOK
IpuMeHeHue (eHoia o5 https://m.edsoo.r
u/c77ddf4c
[IpaxTueckas padora Ne 2. bubnuoreka
Pemrenne skcnepruMeHTAIBHBIX 21.01.20 HOK
3ama4 1o teme "CrupTel 1 25' ' https://m.edso0.r
denonsr" u/fd0ced09
bubnuoreka
CI/ICTCI:flaTI/ISaI_[I/IH 1 00001IeHe 93.01.20 LIOK
3HAHHUU IO TeME o5 https://m.edsoo.r
u/1810ch9b
ANbJIeruipl U KETOHBI:
AIIEKTPOHHOE CTPOEHUE bubnuoreka
KapOOHUJILHOW TPYIIIHI; 24.01.20 HOK
TOMOJIOTUYECKHE PsJIbI, 00IIIas o5 https://m.edsoo.r
dbopmyna, u3omepus u u/b139beaa
HOMEHKJIaTypa
ANbJeTUubI U KETOHBI: bubnuoreka
¢u3nyeckre CBOMCTBA; peaKkuu 28.01.20 | IIOK
MIPUCOEANHEHUS 25 https://m.edsoo.r



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

u/c887425¢

bubnunoreka
Peakmuu okucieHus u OK
KaueCTBEHHBIC PEAKIIUH 30.01.20 1
aJIBJAETUI0B U KETOHOB 25 hitps://m.edso0.r
serii u/a393hbaa9
bubnunoreka
CnocoOsl noryyenus 31.01.20 [IOK
alBIETUIOB U KETOHOB o5 https://m.edsoo.r
u/520d1c51
OIHOOCHOBHBIE TIPEICTBHBIE Bubimoreka
o
KapOOHOBBIE KHUCJIOTHI, 04.02.20 [IOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.r
25
MOJIEKYJT u/fecOb113
bubnuoreka
N3omepust 1 HOMEHKIIaTypa OK
KapOOHOBBIX KHCIIOT, MX 06.02.20 1
(du3HUYecKue CBOMCTBA 25 https://m.edsoo.t
u/700cc87b
. bubnuoreka
XuMmuueckue cBoiicTBa OK
MPEeACIIbHBIX OJTHOOCHOBHBIX 07.02.20 1
https://m.edso0.r
KapOOHOBBIX KUCIIOT 25

u/40e6e0e9



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
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Oco0OeHHOCTH CBOWCTB bubnunoreka
MYPaBbUHOHN KHUCIIOTBI. 11.02.20 HOK
Muoroo6pasue kapOOHOBBIX o5 https://m.edsoo.r
KHCJIOT u/bb31be71
Oco0eHHOCTH CBOWCTB:
HETpeACIbHBIX U
bubnuoteka
apoMaTH4YeCKNX KapOOHOBBIX, OK
JTUKapOOHOBBIX, 13.02.20 .
https://m.edsoo.r
TUAPOKCUKAPOOHOBBIX KUCIIOT. 25 /83308773
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KHUCJIOT
bubnuoreka
I1
OHATHE O MPOU3BOJHBIX 14.02.20 HOK
KapOOHOBBIX KHCIIOT o5 https://m.edsoo.r
u/0d162d9d
bubnuoreka
CriocoOsl mostyueHust u OK
MIPUMEHEHHE KapOOHOBBIX 18.02.20 1
CUCIIOT o5 https://m.edsoo.r
u/7c065c9d
CrnosxHble 3(upbl: bubnuoTeka
i 0
TOMOJIOTHYECKUHU psil, o0Imas 20.02.20 HOK
dbopmyna, u3omepus u o5 https://m.edso0.r
u/adfffe6d

HOMEHKJIaTypa
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Bubnunoreka

DOU3NYECKUE U XUMUYECKHE 21.02.20 HOK

cBoiicTBa 3¢pupoB o5 https://m.edsoo.r
u/ad6b94b2

Pemenue pacu€rHbix 3a1ay: 1o

YPaBHEHUIO XUMHUYECKOU

peakiiu, Ha OTipe/ieNieHre 25.02.20

MOJIEKYJISIPHOM (OpMYIIbI 25

OpPraHUYECKOTO BEIECTBA

[IpakTueckas padora Ne 3. bubnuoreka

Pemenue skcnepuMeHTaIbHBIX 27.02.20 HOK

3amau o teme "KapOoHoBbie o5 https://m.edsoo.r

kucioThl. CrnoxHbie 3¢pupbr"” u/486671fb
bubnuoreka

XKupsl: ctpoenue, pusnueckue u

XUMUYECKHE CBOMCTBA 28.02.20 HOK

(ruaporus) o5 https://m.edsoo.r
u/al9c5b98

Oco0eHHOCTH CBOICTB JKUPOB, bubnuoreka

coJiepKaIlInX OCTaTKU 04.03.20 HOK

HEIPEACIbHBIX JKUPHBIX KUCIIOT. o5 https://m.edsoo.r

Kups! B npupoie u/b0331922



https://m.edsoo.ru/ad6b94b2
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MpEI1a KaK COJIM BBICIIINX

bubmmoreka
KapOOHOBBIX KUCIIOT, HX oK
Moromiee aeiicteue. [Tonstue o 06.03.20 1
CUHTETHYECKHUX MOIOIIUX 25 hitps://m.edsao.r
t /3566565
cpencrBax (CMC)
I'enermueckas CBA3b bubnnoreka
YIJIEBOJIOPOJIOB U 07.03.20 HOK
KHUCJIOPOJICOAEPKAITUX https://m.edsoo.r
25
OPraHMYEeCKHUX BEIIECTB u/56790c96
Pacué
acy€ThI 110 ypaBHermM 11.03.20
XUMHUYECKUX PEAKITUi
25
bubnmmoreka
C 000
I/ICTCI:/IaTI/ISaI_[I/IH 1 000011IeHNE 13.03.20 HOK
3HaHUU 10 TEME o5 https://m.edsoo.r
u/f8eaf2eb
OO6mrast XxapakTepucTuKa bubnuoreka
YTJICBOJIOB U KJIacCU(DUKAIUS 14.03.20 HOK
yreBOI0OB (MOHO-, IU- U https://m.edsoo.r
25
MTOJIMCaXapH/Ibl ) u/7a9693al
) bubnmoreka
Mounocaxapuabl: Gpu3HMYECKue OK
CBOICTBAa M HAXOXKACHUE B 18.03.20 .
https://m.edsoo.r
IIpUpoie 25

u/b4bdda2d



https://m.edsoo.ru/3c566565
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[IpuMeHeHue riroKo3sl, €€

Bubnunoreka

3HAYCHUE B )KU3HEACATEILHOCTH 20.03.20 HOK
o5 https://m.edsoo.r
OpramisMa u/5e61122d
Hucaxapupl: caxapo3sa, bubnuoteka
MajbTO3a U JIAKTO34. 21.03.20 HOK
Haxoxnenue B mpupoe u o5 https://m.edsoo.r
MIpUMEHEHHE JrcaxapuioB u/eb0384e7
[Tonucaxapuasl: ctpoeHne bubnuoreka
MaKpOMOJIEKYII, (%)I/ISI/I‘—ICCKI/IC U 03.04.20 LIOK
XUMHWYECKIE CBOMCTBA, o5 https://m.edso0.r
MIPUMEHEHHE u/72a04508
bubnuoteka
[TonsiTHE 00 NCKYCCTBEHHBIX 04.04.20 HOK
BOJIOKHAX o5 https://m.edsoo.r
u/6216e766
Pemenne pacyeTHBIX 33724 HA bubnuoTeka
ompeeeHue 01 BbIX0aa 08.04.20 LHOK
MPOAYKTa PEAaKLUU OT https://m.edsoo.r
25
TEOPETUYCCKH BO3MOXKHOTO u/7fde47ef
CucremaTu3aius 1 00001IeH1e bubmmorexa
MatHsat B 10.04.20 | 110K
SHAHHI 1O pasiiely 25 https://m.edsoo.r



https://m.edsoo.ru/5e61122d
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https://m.edsoo.ru/eb0384e7
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https://m.edsoo.ru/08d4364c

u/08d4364c

bubnunoreka
KoHnTponabhas pabora no teme OK
"Kucnopoaconepxamiue 11.04.20 ]fit Jim.ed
OpraHMYecKue COeTMHEHUS" 25 AS.* M. 20S00.T

u/42c6678e
AMUHBL: KJTaccuuKanus,

bubnnoreka
CTPOEHHE MOJIEKYJI, 00TIIast .
dhopmyna, nzomepusi, 15.04.20 ﬂt Jim.ed
HOMEHKJIaTypa U (PU3NUIECKHE 25 PS./IM.€as00.1

. u/efa7e6ea

CBOIiCTBa

bubnnorexa
X o

HMHUYECKHE CBOHUCTBA 17.04.20 HOK

annupaTHIECKUX aMUHOB o5 https://m.edsoo.r

u/1bc5cf80

bubnuoreka
AHUJIVH: CTPOCHHE aHWINHA, OK
0COOEHHOCTU XUMHUYECKUX 18.04.20 ﬁtps/lm edsoo.r
CBOIICTB aHWJINHA 25 U/39cd2 1L

bubnuoreka
CriocoOsl mosryueHust u OK
MIPUMEHEHHE aTu(aTHIECKUX 22.04.20 1
AMHHOB o5 https://m.edsoo.r

u/eal38763



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
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AMMHOKHCJIOTBI: HOMEHKJIATypa bubnuoteka
u I/I?:OMepI/IFI, buznueckue 24.04.20 HOK
cBoiicTBa. OTHeNbHBIE https://m.edsoo.r
25
MIPEACTABUTENH 0.-aMHUHOKHUCIIOT u/d1773e80
XUMHYECKHE CBOUCTBA
bubnunoreka
aMHHOKHCIIOT, X
HOK
OMOJIOrMYECKOE 3HAUCHUE 25.04.20
amuHOKucioT. CHHTE3 U 25 https://m.edsoo.r
’ u/77df705a
THJIPOJIU3 TICTITHIOB
bubnnoreka
b
€JIKH KaK IPUPOJHBIC 29 04.20 HOK
MTOJIMMEPBI; CTPYKTYPHI OCITKOB o5 https://m.edso0.r
u/429e9899
bubnnorexa
XUMHYECKHE CBOMCTBA OEJIKOB 06.05.20 HOK
o5 https://m.edsoo.r
u/6237306d
A3zoTcoaepkalime
bubnuoreka
reTEPOLUKIHYCCKIE OK
coenuHeHus. Hyknennobie 13.05.20 1
KHCJOTBL: COCTAaB, CTPOECHUE U 25 https://m.edsoo.r
: » CTP u/521d1431

Ouosiorunueckas POJIb
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[Tpaktuyeckas padora Ne 4.

bubnunoreka
Pemenue skcriepuMeHTATBHBIX OK
3a1a4 110 TEME 15.05.20 1
L — o5 https://m.edsoo.r
P , u/8e3c02d1
OpPraHWYECKUE COCTUHEHUS
[IpakTueckas padora Ne 5. bubnuoreka
Pemenue SKCIICPUMECHTAIBHBIX 16.05.20 L[OK
3amad o Teme "Pacnio3HaBaHme 25' ' https://m.edsoo.r
OPraHM4eCKUX COCTUHEHUN" u/bde3fdf6
bubnnoreka
KonTtponbHas padoTa o Teme OK
" A3oTcoepKamue 20.05.20 -
Opra"Huyeckue coequueHus" 25 https://m.edsoo.r
p a u/ce561bc7
OCHOBHBIE TTIOHATUSA XUMUHU
bubnuoreka
BBICOKOMOJICKYJISIPHBIX
" LHOK
COEIMHEHUN U METOIbI UX 22.05.20
CUHTE3a —II0JIUMEPU3ALIUAL U 25 https://m.edsoo.r
przall u/7aa63ebd
OJINKOHICHCALTMS
Bbubnuoreka
IInacTtmaccel. YTunnzanus n
1 23.05.20 | HOK
nepepaboTKa MmiacTuka o5 https://m.edsoo.r

u/82242e0f
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. Bubnuoreka
DnacToMepsl: HaTypaJbHBIM
J CUHTETUYECKUE KAyIyKH. 1 HOK
9 Pesia https://m.edsoo.r
u/246103ec
1 BousiokHa: HaTypanbHbIE, bubnuoteka
0 HCKYCCTBEHHBIE, 1 HOK
0 cunrerndeckue. [lonumepsl https://m.edsoo.r
CIEIMAIILHOTO Ha3HAUYCHUA u/5963a601
1 [Tpaktuueckast pabota Ne 6. bubnuoteka
0 Penienne skcriepuMeHTaIbHBIX 1 HOK
1 3a1a4 o teme "Pacrno3HaBanue https://m.edsoo.r
IUIACTMACC U BOJIOKOH" u/3aebd77a
1 O06o01IeHre 1 cucTeMaTrU3aIus bubnuoreka
0 U3YYEHHOTO MaTepHraja 1o TeEMe 1 HOK
5 "BricokoMONEKyYIsIpHBIE https://m.edsoo.r
coequHeHusa" u/6a22ble8
OBUIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME 102



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

N KoauuecTBO YacoB
Jlara DJIeKTPOHHbIE
n T KonTpoua IIpakTuye uugpoBbie
eMa ypoka Be H3y4eH
/ bHbIE CKHe st o0pa3oBareJib
I ero padoThI padoTsI HBIE PecypChl
bubnnoreka
Atom. C .
TOM OCTilB aTOMHBEIX SIIEP 1 0 0 02.09.2 HOK
XuMmudeckui sneMeHT. M30Tonsl 024 https://m.edsoo.r
u/59c112ee
bubnmmoreka
C 0
TPOCHHUE ICKTPOHHEIX 000JIOUEK 1 0 0 04.09.2 HOK
aTOMOB, KBAaHTOBKIC UM CJIA 024 https://m.edsoo.r
u/b4d9offfa
bubauoreka
Kn
aCCI/I(bI/IKaI_[I/I}I XUMHYECKUX 1 0 0 06.09.2 HOK
AIIEMEHTOB (s-, p-, d-, f-3;memMenThI) 024 https://m.edsoo.r
u/61294af9
bubnuoreka
P
acrnpenesIeHue 3JIEKTPOHOB 110 1 0 0 09.09.2 HOK
ATOMHBIM OPOHUTAIIAM 024 https://m.edsoo.r
u/f5f750fe
bubnuoreka
DNeKTpOHHBIE KOH(pUTyparuu OK
aTOMOB 3JICMEHTOB B OCHOBHOM U 1 0 0 11.09.2 .
. https://m.edsoo.r
BO30YKIEHHOM COCTOSIHUU 024

u/8149e846
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Bubnnoreka

DNeKTPOHHBIE KOHPHUTYpALIUU 13.09 2 LIOK
HOHOB. DIIEKTPOOTPUIIATEILHOCTh 02'4 ' https://m.edso0.r
u/a0764b24
[Tepuonnueckuii 3aKOH U
bubnunoreka
[Iepnoanueckas cucrema OK
XUMUYECKUX dieMeHToB /1. U. 16.09.2 1
MeneneeBa, CBA3b C COBPEMEHHON 024 https://m.edsoo.r
fleiccea, P u/16957c01
TEOPHEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
. bubnuoteka
CBOMCTB XUMHUYECKUX DIIEMEHTOB U oK
00pazyeMbIX UMH MPOCTHIX U 18.09.2 1
CJIOKHBIX BEIIECTB I10 TPYIIIaM U 024 https://m.edsoo.r
111 pyn u/f8468927
TIepHoIaM
bubnunoreka
CucreMaruzanus 1 00o01eHne 90.09.2 [IOK
3HAHWI TI0 TeMe 02'4 ' https://m.edsoo.r
u/8fad2942
Bunel xuMuueckou CBA3U.
bubnuoreka
MexaHu3Mbl 00pa30BaHUs OK
KOBAJICHTHOM CBsi3u. Bogopoanas 23.09.2 1
CB3b. MEXXMOJIEKYIISIPDHEIE 024 https://m.edsoo.r
' yip u/5a8072af

BSaHMOﬂCﬁCTBHH
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BanenTHOCTh 1 BaJ€HTHBIE bubnuoteka
BO3MOYKHOCTH aTOMOB. CBs3b 95 09 2 ILHOK
SJIEKTPOHHOM CTPYKTYPBI MOJIEKYII C 02'4 ' https://m.edso0.r
UX T€OMETPUYECKUM CTPOECHUEM u/3d2ca093
bubnuoteka
[IpencraBneHus 0 KOMIJIEKCHBIX
COEJIMHEHUSX: COCTaB U 27.09.2 LIOK
' P https://m.edso0.r
HOMEHKJIaTypa 024 U/SC66b12a
BemecTBa MoOJIEKyaspHOTO U bubnuoreka
HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI 30.09.2 HOK
KPHUCTAJUIMYECKUX PEIIETOK U 02'4 ' https://m.edso0.r
CBOMCTBA BEIIECTB u/el67635b
bubnuoreka
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
LHOK
[IpencraBneHue o KOJJIOMIHBIX 02.10.2 hitps://m.ed
ps://m.edso0.r
pacTBopax 024 u/dazcT0e4
bubnuoreka
HctunHble pacTBOPHI: HACHIIIICHHBIE
Y HEHACHI 04.10.2 HOK
IIIEHHBIE, PACTBOPUMOCTb. 10. httos://m.edsoo.r
Kpucrannoruapatsl 024 . '

u/e9ccdd8d
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Bubnnoreka

CnocoOb! BbIpasKeHUS 07.10.2 LIOK
KOHUEHTPALMU PACTBOPOB 024 https://m.edso0.r
u/328e653a
Pemenne 3amad ¢ CHOI30BaHHEM bubnnoreka
MOHSITUH "MaccoBast JOJIsI 09.10.2 HOK
pacTBOPEHHOTO BemecTra', 024 https://m.edsoo.r
"MoJsipHasi KOHIIEHTpaIus" u/785e0ab4
bubnnoreka
Knaccudukanys n HoMeHKIaTypa 11.10.2 IIOK
HEOpPraHWYECKUX BEIIECTB 024 https://m.edsoo.r
u/bf9e108d
bubnmmoreka
Cucremaru3zanus 1 o0oOmieHne 14.10.2 LIOK
3HAaHUH 10 TEME 024 https://m.edsoo.r
u/8d2c6a3a
KontponbHas padoTa o remMam
"Ctpoenue aroma. [lepuoanueckuii bubnuoreka
3akoH U [lepuomnueckas cucrema 16.10.2 HOK
XUMHUYecKuXx daeMeHToB 1. 1. 024 https://m.edsoo.r
MenneneeBa", "CTpoeHue BeIIeCTBA. u/70a60aad

MHuoroo6pa3ue BemniecTs"
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Krnaccudukanus XaMAYECKUX

peaknuii B HEOPraHU4YECKON U bubnuoreka
OpraHMYECKON XUMHUU. 3aKOH 18.10.2 HOK
COXPAHEHHsI MACCHI BEMIECTB; 3aKOH 02'4 ' https://m.edsoo.r
COXpaHEHUs U NPEBPALCHUS u/6335cdd?
SHEPTHUU NIPU XUMHUYECKUX PEAKIIUIX
bubnuoreka
TennoBbie 3¢ eKTh XUMUUIECKHX
. LIOK
peakumii. TepMoXuMHIECKHE 21.10.2
ABHEHI 024 https://m.edsoo.r
P u/d1db86da
bubnuoreka
Boruncnenus no ypaBHEeHUSIM
. L[IOK
XUMUYECKUX PEAKITUN 1 23.10.2
TEPMOXUMHUYECKAM YPAaBHEHUSIM 024 ttps.//m.edsoo.r
P P u/87b13954
CKOpOCTh XMMUUYECKOH peakinu, e&
3aBUCHUMOCTD OT Pa3IMYHBIX 25.10.2
(daktopoB. Karanus u kaTam3aTopbl 024
['oMoreHHbIe U reTeporeHHbIC
P 06.11.2
€aKIuu
peait 024
bubnmoreka
[Ipaktiueckas pabora Ne 1 mo teme OK
"BausiHue pa3nuyHbIX (aKTOPOB Ha 08.11.2 1
. " https://m.edsoo.r
CKOPOCTb XUMHUYECKON pEaKIIUU 024

u/lfacaldl
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Bubnnoreka

OO6patumsbie 1 HEOOpaTUMBIE 11.11.2 LIOK
peakiyu. XUMHUYECKOE PABHOBECHE 02'4 ' https://m.edso0.r
u/30952f9b
[IpaxTnueckas padora Ne 2 o teme bubnuoreka
"BnusiHue pa3nnyHbIX PaKTOPOB HA 13112 HOK
TOJIOKEHHE XUMUYECKOTO 02'4 ' https://m.edso0.r
paBHOBecHs" u/3bf34el7
bubnuoteka
DNEKTPOTUTHICCKAS TUCCOITHAITHS. .
CunbHbI€ U cllabble AIIEKTPOJIUTHI. 15.11.2 ﬁt Jim.ed
Crernesp aucconuannm 024 U /5[:"37.6 (;ng 200.7
bubnuoreka
HNonnoe npoussenenne Boasl. Cpena
. L[IOK
BOJIHBIX PacTBOPOB. BomopoaHbIif 18.11.2 httos://m.ed
nokasareis (pH) pactBopa 024 U /;;Sé 621'869800'r
. bubnuoreka
I'maponus coneit. Peakiuu,
LHOK
MPOTEKAIOIIHNE B paCTBOPax 20.11.2
024 https://m.edsoo.r
AJIEKTPOJIUTOB 1/09d529bd
[IpakTuueckas padbora Ne 3 mo Teme bubmotexa
" LHOK
XHWMHYECKUE PEAKIIMH B paCTBOPax 22.11.2
" https://m.edsoo.r
IIEKTPOJINTOB 024

u/2e3daebh0



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0

OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmmoreka

peakuuu. Baxxuenme oKuciInTenu u 25.11.2 HOK
BOCCTAHOBUTEIIN 024 https://m.edsoo.r
. u/56226060
bubnnoreka
Merton 31eKTpOHHOTO (2JIEKTOHHO- 27.11.2 HOK
MOHHOT0) Oananca 02'4 ' https://m.edsoo.r
u/fb691387
bubnnorexa
DIJIEKTPOJIN3 PACTBOPOB U PACIIJIABOB 29112 HOK
BEIIECTB 02'4 ' https://m.edsoo.r
u/93fb97d2
bubnunoreka
Pemenue 3aga4u pa3auvHBIX THIIOB 02.12.2 HOK
024 https://m.edsoo.r
u/5a859d16
bubnuoreka
Pemenue 3agayu pa3auvHBIX THIIOB 04.12.2 HOK
024 https://m.edsoo.r
u/5afa265d
bubnuoreka
Cucremaruzanusa 1 0000IeHIe OK
3HAHUU 110 TeMme " XUMUYECKUE 06.12.2 1
" 024 https://m.edsoo.r
peaKiiH u/c161eb85
KontpoabHasg padora 1o TeMe bubmorexa
"XI/IMI:I)/I‘IGCKI/IepeaK un" 09.12.2 HOK
pearh 024 https://m.edso0.r



https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930

u/a8a0a930

TlosoxeHne HEMETAILIIOB B

[Iepuoaunueckoii cucreme bubnuoreka
XUMUYECKHX dieMeHnToB J]. 1. 11.12.2 HOK
MenzeneeBa 1 0COOEHHOCTH 02'4 ' https://m.edsoo.r
CcTpoeHus ux aroMoB. Duznueckue u/8ca2dcad
CBOIICTBA HEMETAJJIOB
bubnunoreka
AmtoTponusi HeMeTauioB (Ha OK
npuMepe Kuciopoaa, cepol, pocdopa 13.12.2 1
1 yreposia) 024 https://m.edsoo.r
yHIepoa u/ef92c91c
bubnunoreka
Bonopon: nonyuenne, puznueckue u 16.12.2 HOK
XUMHUYECKUE CBOMCTBA. ['Mapuasl 02'4 ' https://m.edso0.r
u/0aa8f613
bubnuoreka
["ayiorensl: HaXOXKICHHUE B MPUPO/IE,
LHOK
crocoObl MoJTyueHus, Pu3ndecKue u 18.12.2
XUMHYECKUE CBOMCTBA 024 https://m.edsoo.r
u/4e223795
. bubnuoreka
I'amorenoBogopoasl. Baxuelme OK
KHCJIOPOJICOACPIKAIITIE COCTUHCHUS 20.12.2 1
https://m.edsoo.r
raJoreHoOB 024

u/6b3255e6



https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6

JIaGopaTopHbIe U TIPOMBIIUICHHBIE bubnuoreka
CIIOCOOBI MOTY4EHHS FaJIOT€HOB. 93122 HOK
[IpuMeHeHnE TAIOTEHOB U UX 02'4 ' https://m.edso0.r
COeIUHEHUN u/6971acad
bubnunoreka
[IpakTrueckas padota Ne 4. OK
Pemrenue skciepuMeHTAIBHBIX 3324 25.12.2 ]fit im.ed
o teme "Tamoressr" 024 BS./FM.G500.1
u/8b26fecd
Kucnopon: nmaboparopusie u
bubnunoreka
MIPOMBIIIIJIEHHBIE CIIOCOObI OK
noJstyueHusi, Gpuznyeckue u 27.12.2 ﬂt im.ed
XuMudeckue csoiicrsa. O30H. 024 J /c%ibgga 200.I
[IpuMeHeHHE KHCIIOpO/Ia U 030Ha
bubnunoreka
OKcHIBI U IEPOKCHIBI 28.12.2 HOK
024 https://m.edsoo.r
u/5¢8816a0
bubnuoreka
Pemrenue 3a1a4u pa3auvHBIX THIIOB 10.01.2 HOK
025 https://m.edsoo.r
u/2b6d8h4b
bubnunoreka
Cepa: HaxOXJeHUE B IPUPOJIE, OK
crnocoObl NOJTy4YeHus1, PU3NIECKUE U 13.01.2 If;]t;t im.ed
XUMHAYECKHE CBOMCTBA 025 PS./iM. £As00.1

u/46afael6



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16

Bubnnoreka

OK
CepoBoiopo1, CyIb(hUIbI 15.01.2 1
POBOAOPOL, CyIIb(pH A 025 https://m.edsoo.r
u/7c875999
bubnunoreka
Kucnopoaconepxanme coeguHEHN
. . HOK
cepbl. OCOOEHHOCTU CBOMCTB CEPHOI 17.01.2
CUCIIOTHL 025 https://m.edsoo.r
u/8cfa2548
bubnnorexa
[IpakTnueckas pabora Ne 5.
IHOK
Pemenne skciepuMeHTAIBHBIX 33724 20.01.2
o teme "Cepa u e€é coenrHeHHAS" 025 https://m.edsoo.r
p 8 u/Oafb05e4
ABOT: HaX0XJEHUE B MPUPOJIE, BubmmoTeka
crocoObl MoJTydeHus, Pu3ndecKue u 99 01.2 IIOK
XUMHYECKHE CBOIicTBA. AMMHMAK, 025 ' https://m.edsoo.r
HUTPUJIbI u/badd2255
bubnuoreka
Kucnopoaconepskaime coeTMHEHUS OK
azora. OcoOOEHHOCTH CBOMCTB 24.01.2 .
a30THON KHCJIOTHI 025 https://m.edsoo.r
u/e2965afe
bubnuoreka
IIpumenenue a3zora u ero 27 01.2 HOK
coenuHeHU. A30THbIE y100peHus 02'5 ' https://m.edsoo.r

u/129f5059



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059

dochop: HAXOKICHHE B IPUPO/IC, bubmmoreka
CIIOCOOBI TIOYYCHUS, PU3NICCKUE U 99 01.2 LIOK
XUMHUYECKUE CBOMcTBa. Dochuanl u T https://m.edso0.r
025
dbochun u/9a6b43ec
Oxcunpl dpocdopa, E?}?HOTGM
dhochopconepxkamue kucaoTel. Conu 31.01.2 1
(dhochopHOIT KHCITOTHI 025 hitps://m. edsao.r
P u/c7a2d429
[Ipumenenne pocdopa u ero BP(I;SILIHOTeKa
coemuaeHnil. DochopHbIe 03.02.2 1
OBDEHIS 025 https://m.edsoo.r
JHOEP u/a218070a
[TpakTuueckas padota Ne 6. bubnuoteka
Pemenue skcriepuMeHTaNIbHBIX 3a1a4 LHOK
05.02.2
o teme "A3oT u dpocdop u ux 025 https://m.edsoo.r
coequHeHus" u/8175ac3f
VYrinepoa: HaXoKIeHUE B PUPOJIE, Bubnuoreka
AIJIOTPOTIHBIE MOJU(UKAIIUY; 07.02.2 LIOK
pusMyecKkue 1 XMMHYECKUe _ https://m.edso00.r
. 025
CBOMCTBA, IPUMEHEHUE u/leb19f9e
Oxcup yrnepona(Il), oxcun bubsmorexa
[HOK
yrnepoga(lV), yroasHas kuciaoTa u 10.02.2
R https://m.edsoo.r
e€ couu 025

u/dba58adf



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
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Bubnnoreka

Pemrenue 3agau pa3auyHbIX TUIIOB 12.02.2 HOK
025 https://m.edsoo.r
u/6029b609
. bubmmoreka
Kpemuuii: Haxoxk1eHUE B IPUPOJE,
HOK
crocoObl MOJTy4eHus, PU3nIECKue u 14.02.2
XAMHAYECKHE CBOMCTBA 025 https://m.edsoo.r
u/143558ab
bubnnorexa
Oxcup kpemuusi(1V), kpeMHueBas 17.02.2 [IOK
KHUCJIOTA, CUINKATHI 02'5 ' https://m.eds00.r
u/3170e7bl
bubnunoreka
[IpumeHeHre KpeMHHUS U €ro HOK
o https://m.edsoo.r
coenuHenuii. CTEKIo, ero 19.02.2
OIIVUCHIE creKia 025 u/393cdac0
TOTYACHUE, BHIBT CTCKI https://m.edsoo.r
u/5823cefb
bubnuoreka
Pemenue 3aga4u pa3auvHBIX THIIOB 21.02.2 HOK
025 https://m.edsoo.r
u/b624f801
bubnuoreka
Cucrtemaruzanusa 1 0000IeHIE 94.02.2 LIOK
3HaHuii mo treme "Hemeramisr" 02'5 ' https://m.edsoo.r

u/6e864db5



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
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https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5

Bubnnoreka

KoHnTpoapHas pabora 1o Teme 96.02.2 LIOK
"HemeTanisl" 02;:_) ' https://m.edso0.r
u/d0484c76
bubmmoreka
AHali3 pe3yabTaToOB KOHTPOJIBHON 98.02.2 ILHOK
PabOTHI, KOPPEKIIHS OMIUOOK 02;5 ' https://m.edso00.r
u/2b7e9510
ITonoxeHnne MeTamioB B
[Tepnoanueckoii cucreme bubnuoreka
XUMHUYECKUX DJIEMEHTOB. 03.03.2 HOK
Oco0eHHOCTH CTPOESHUS https://m.edsoo.r
025
ANIEKTPOHHBIX 000JI0YEK aTOMOB u/9839c¢16¢c
METaJJIOB
OO6mume ¢puznueckre CBOMCTBA BP(I;SQHOTeKa
MeTauioB. [I[puMeHeHHEe METAIITIOB B 05.03.2 1
OLITY 1 TeXHIKe 025 https://m.edsoo.r
Y u/51dac9d3
bubnmoreka
C .
1aBbl MeTauioB. Kopposus 07.03.2 HOK
METaJJIOB 025 https://m.edsoo.r
u/42b872e3
bubnuoreka
Pemrenue 3agau pa3nuyHbIX TUIIOB 10.03.2 HOK
025 https://m.edsoo.r

u/e3de37b6



https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
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https://m.edsoo.ru/42b872e3
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DNEeKTPOXUMHUYECKUHN P

Bubnnoreka

HanpspkeHui Metaios. OO0mmue 12.03.2 HOK
CHOCOOBI TIOJYYCHHS METAJIIOB 025 hitps://m.eds0o.r
u/94eb377a
OO61rast xapakTepuCTHKA METAILIIOB
|A-rpynns [lepronnueckoit
CHCTEMBI XUMUYECKHUX DJIEMEHTOB. bubmmorexa
Hatpuii 1 xanuii: nonydenue, 14.03.2 HOI?
bu3nvecKkre 1 XUMHUECKUE 025 Ejzsz'ggsgsoo'r
CBONCTBA, IPUMEHEHUE MTPOCTHIX -
BEIIECTB U UX COCTMHEHUH
OO1as xapakTepuCcTUKa METaNIOB
[ HA-rpynms [Tepuoanuaeckoit
CUCTEMbI XUMHUYECKUX FIEMEHTOB. bubmorexa
Marnuii 1 Kaabluid: TOTy4YeHHE, 17.03.2 HOI?
(du3HYECKUE U XUMUICCKHE 025 E;;FZ:SSZ;B:S 2000
CBOICTBA, MPUMEHEHHUE MPOCTHIX S
BEIIECTB U X COCIUHEHUI
bubnuoreka
JKEcTKOCTh BOIBI M CIIOCOOEI €8 19.03.2 I[IOK
YCTpaHEHHUS 025 https://m.edsoo.r
u/c74bfae9
AJIIOMUHU: TIOTy4eHHE, bubmmotexa
buznuecKkrue 1 XuMU4IEeCKHe 21.03.2 HOK
CBOMCTBa, IPUMEHEHHE 025 https://m.edsoo.r

u/0e79b266



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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https://m.edsoo.ru/0e79b266

AmdoTepHbIe CBONCTBA OKCHJIA U bubnuoreka
rugpoKkcuaa aIroMUHUA, 02.04.2 HOK
TUAPOKCOKOMIUIEKCHI AJIFOMUHMS, UX 025 https://m.edsoo.r
MIPUMEHEHHE u/5d12d318
Pemrenue 3agau pa3auvHBIX TUIIOB 04.04.2
025

[IpakTrueckas padora Ne 7. bubnuoreka
Pemenue skcriepuMeHTATBHBIX 337124 07.04.2 [HOK
1o Teme "MeTasuisl IJIaBHBIX 025 https://m.edsoo.r
noarpymm” u/27a4af43
OO01as xapakTepuCcTUKa METaNIOB Bbubnroreka
mo6ouHbIX oArpym (b-rpyri) 09.04.2 [IOK
[Tepuoanueckoit cuCTEMbI 025 https://m.edso0.r
XUMUYECKUX JIEMEHTOB u/610d7431
OuznyecKkue U XUMHUUECKHe bubmotexa
CBOMCTBA XpOMa U €ro COSTMHEHUH, 11.04.2 HOI?
UX PUMECHCHHE 025 Eg:;l/{&??? 2000
Bakneiimne coeiuHeHUs MapraHiia. bubsmorexa
[TepmaHranat kKaaus, €ro 14.04.2 HOK

. https://m.edsoo.r
OKHCIIUTEIbHBIC CBOMCTBA 025

u/039d69c8



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
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dusnyeckre U XUMHUIECKUE bubnunoreka
CBOMCTBA JKeJe3a U €ro COCIUHEHUM. 16.04.2 HOK
[TonyyeHne 1 NPUMEHEHHE CILIABOB 02;5 ' https://m.edso0.r
xKenesa u/1b7f8741
bubnunoreka
dusnyeckne U XUMHUYECKHE OK
CBOMCTBA MEIX U €€ COeNMHEHNH, UX 18.04.2 1
025 https://m.edsoo.r
TpUMCHEHHE u/2bc0f954
dusnyeckre U XUMHUIECKHE bubnunoreka
CBOMCTBA LIMHKA U €r0 COCIUHEHUM, 91.04.2 ILIOK
UX IpUMEHEHHE. 7 https://m.edso00.r
025
I'1apoKCOKOMITIEKCHI IIMHKA u/bl1f2beal
[TpakTrueckas pabota Ne 8. bubnuoreka
Pemenue skcriepuMeHTaIbHBIX 3aa4 23.04.2 HOK
1o teme "MeTaiuisl TOO0YHBIX 02'5 ' https://m.edsoo.r
noarpymm" u/a6e352ea
bubnuoreka
Pemrenue 3a1a4u pa3auvHBIX THIIOB 25.04.2 HOK
025 https://m.edso0.r
u/a8h83d83
O0001IeHEe U CHCTEMATH3 AU bubanoreka
M3YyYEHHOI'0 MaTepHaia 1o TeMe 28.04.2 | LIOK
"Metannsr" 025 https://m.edsoo.r
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u/e91fe975

bubmmoreka

K 0

OHTpOJIbHAs padoTa 1o TEME 30.04.2 HOK

"Meramibr" 025 https://m.edsoo.r
u/83f63eal
bubmmoreka

AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN 05.05.2 LIOK

PaboTHI, KOPPEKIHS OMIMOOK 0 2'5 ' https://m.edso0.r
u/9ebff2fd

Ponps xumuu B obecrieueHnn bubnuoteka

YCTOWYHBOTO Pa3BUTHS 07.05.2 ILIOK

yenosedecTBa. [IOHATHE O HAYYHBIX o https://m.eds00.r

025

METOHaX UCCIEIOBAHUS BEIIECTB u/080felf0

HaydHple mpuHIIKIIBI OpraHU3aIAH bubnuoreka

XUMHYECKOT0 IIPOU3BOJICTBA. 12.05.2 HOK

[TpombIieHHBIE CIOCOOBI 02'5 ' https://m.edsoo.r

MOJIyYEHUs] BAKHEHIIINX BEIIECTB u/2e45a44f
bubnuoteka

XUMHYECKOE 3arpsi3HeHNE

OKPY’KaIOILEN CPelbl U €ro 14.05.2 HOK
https://m.edso0.r

MOCJIE/ICTBUS 025

u/9f11bf51
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Bubnnoreka

9 | XuMmus u 310pOBBE YETOBEKA. 1 16.05.2 HOK
7 | JlekapcTBeHHBIE CpEICTBA 02;5 ' https://m.edso0.r
u/a6552721
bubnunoreka
9 Xumus numy. Pos xumMun B
o0ecrieueHnu MUIIEBON 1 19.05.2 HOK
8 5630 MACHOCTH 025 https://m.edsoo.r
u/1f7b5bd2
bubnunoreka
9 | Kocmernueckue u maproMepHbIe 1 91.05.2 [HOK
9 | cpexcrsa. BeiToBas XuMus 02'5 ' https://m.eds00.r
u/da42d5a9
bubnunoreka
1 XUMHS B CTPOUTEITHCTBE. OK
0 Baxneiimme ctpouTenpHbIC U 1 23.05.2 1
0 KOHCT HOHHBIE MAaTEPUAJIBI 025 https://m.edsoo.r
pyKIl P /6169003
. bubnuoreka
1 XUMHA B CEITBCKOM XO3SAMCTBE.
LHOK
0 Opranndeckre 1 MUHEPAJIbHbBIE 1
1 0Bbers https://m.edsoo.r
YRo0p u/fd39587d
bubnuoreka
1
0 Cucremaruzanusa 1 0000IeHIe 1 IIOK
5 3HAHUU II0 TEME https://m.edsoo.r
u/db979c70
OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jlyauna B.B. O6miectBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOe 00111€CTBO
«3narenscrBo «lIpocsemenue»

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGmiectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEepHOE 00IIECTBO
«3narensctBo «lIpocsemenue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Meroandeckoe nocoobue msa yautens / [A. A. Kasepuna, M. I'. Cuactuna] ;
HayHd.

pen. H. B. Ceupunenkosa ; nog pea. A.A. Kasepunoii. — M. : ®I'BHY
«HCTUTYT CTpaTeruu

pa3BuTHUs 00pa3zoBaHms», 2023.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://rosuchebnik.ru/material/khimiya-10-klass-uglublennyy-uroven-
metodicheskoe-posobie-eremin






