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IHHOACHUTEJBHAA 3AIINCKA

PabGouast mporpamMma o XMMUU Ha YPOBHE CpeaHEero oOmiero oOpazoBaHUS
pa3pabotana Ha ocHoBe DenepasnbHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTeIbHOM IpOrpaMMbl CPEIHETO o011ero
obpazoBanua(POIl COO), npencraBieHHbx B DeaepaqbHOM TOCYIapCTBEHHOM
obpazoBatenbHoM ctaHaapre COO, c¢ yuérom Konuenmuu mnpernogaBaHus
yueOHOTO TpenMeTra «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
Qenepalivy, peaNu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOTpaMMBbl, U
OCHOBHBIX TOJOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparun Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha ypOBHE YriayOJEHHOTO HM3Y4YEHUsI 3aHMMAET BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBaHus ydamuxcs 10-11 kimaccos.
N3yuenne mnpemmera, peaiu3dyeMoe B YCIOBUSAX  JIU(dEpEeHIIMPOBAHHOTO,
npodusibHOr0 00y4eHHs, MpPU3BaHO oOOecrneuuTh oO0lIe00pa30BaTENbHYIO H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO JIJIs
aJlanTalui UX K ObICTPO MEHSIOUIMMCS YCJIOBUSM KU3HU B COLIMYME, a TaKXKe JJis
OpOJOJIKEHUsT OOy4YeHHsI B OpraHu3alusx npodeccuoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCA OJHON U3 MPUOPUTETHBIX TUCITUTUINH.

B mporpamme 1o XuUMHM Ha3Hau€HUE TMpeaMeTa «XUMUS» MOJydaeT
NOAPOOHYI0  MHTEPIpPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIATarOIIUMU
nosnoxkerusimu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTU IieJeH, Ccoaep KaHus,
pe3yabTaToB OOy4YeHUsT WU TPEeOOBAaHUN K YpPOBHIO MOJIIOTOBKU BBIMYCKHUKOB.
CBUIETENBCTBOM TOMY SBIISIFOTCSI CJIEIYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUHU QYHKLUU:

e HMHPOPMAIMOHHO-METOJMYECKAs, peaju3amus KOTOpPOW oOecreynBaeT
MOJIYYCHHUE TIPEACTABICHUS O TIIeNISIX, COACP)KAHWUU, OOIIEeH CTpaTeruu
oOy4JeHMsI, BOCTTUTAHUS U PA3BUTHS 00YUaIONIUXCS CPEACTBAMH IIPEIMETa,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOhUIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeayCMaTpUBAET
Ompe/iesiCcHHe: NPUHIMUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEIbLHOCTH
M3Y4YCHHUS] Y4EOHOro MaTepualia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOIXO0B K (HOPMHPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH OO0pa3oBaTENbHBIX JTOCTIKCHHA OOYy4Yaromuxcsi B
paMKax HWTOTOBOM arTecTanud B (OPME E€IUHOTO TOCYJApPCTBEHHOTO
AK3aMEHa MO XUMHH.

[Tporpamma st yrioyOn€HHOTO U3YUCHUS XUMUH:
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e YCTAaHaBJIMBAeT MHBAapPUAHTHOE IPEIMETHOE COJEep>KaHue, 00s3aTeIbHOe
IUIE WU3y4YeHHsT B paMKax OTHENbHBIX MNpoduiei, MpeaycMaTpuBaeT
pacupeneineHue M CTPYKTYpUpPOBaHHE €ro II0 KiaccaMm, OCHOBHBIM
COJIep>KaTeNIbHBIM JINHUSAM/pa3iesiaM Kypca;

e JaéT NMPHUMEpPHOE pachpeiesieHue y4eOHOro BPEMEHH, PEKOMEHYyEeMOTO
JUTSL U3y4YEHUS OTACIbHBIX TEM;

e IMpejularaeT MNPUMEPHYIO TOCIEOBATEIIbHOCTh H3YYEHUS y4eOHOro
MaTepuasia ¢ y4€ToM JIOTMKU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJUYECKYIO MHTEPIPETALMIO 1EJIeH U 3a/1ay U3yuyeHHUs MpeaMeTa
Ha yriayOJaEéHHOM YpOBHE ¢ YUYETOM COBPEMEHHBIX MIPUOPUTETOB B CHCTEME
cpenHero oOwiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEpUCTUKH
IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHMSI OCHOBHOM 00Opa3oBaTesbHOU
IPOrpaMMbl CpEIHEro o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeJIMETHbIX, MPEIMETHBIX), @ TaKXe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JIEHCTBUM  OOydYaromerocs MO0 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IPOrpaMMme MO XUMHHM MPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpazoBaHus. 3a TMpeleIaMd YCTAHOBJIEHHOW MporpaMMod MO  XUMHUU
00s3aTeIbHON (MHBApUAHTHOM) COCTABIISIIOIIEH COAEpKaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTHUBHOM COCTaBIISIOLIEH,
KOTOpasi JIOJKHA OINpPEAENAThCS B COOTBETCTBHM C HAIPABICHUEM KOHKPETHOTO
npoduiig o0yyeHusl.

B coorBercTtBUM ¢ koHuenryanbHbIMH nosiokeHuamu PIOC COO o
Ha3HAYEHUU TNPEJAMETOB 0a30BOr0 M YINIYOJEHHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHUS Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYONEHHOTO U3YYCHHMsI HANpaBlIeH HAa peaau3aluio
IPEEMCTBEHHOCTH €  NOCIEIYIOUIUM  3TalOM  IOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3YyYEHHs CHELHUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX W OPTaHMU3AIMSIX CPEIHEro MpoecCHOHAIBLHOTO
oOpa3zoBanusa. B 3Toil cBsA3M H3ydeHue mpeameTa «XHUMHUSD» OPHUEHTHUPOBAHO
OPEUMYIIECTBEHHO HA pacUIMpeHue M yrayOJleHHe TEOpeTHYECKOH |
MPAKTUYECKON MOATOTOBKH 00YYaroINIuXcsi, BEIOPABIIUX ONPEACIEHHBIA MPOPUITH
oOyueHusi, B TOM YHCIIE C IEPCTIEKTUBON MOCIEAYIOUIET0 MOTYyYEeHUSI XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit OI'OC COO Kk mIaHUPYEMBIM pe3yJdbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIbHOM IPOTrpaMMBbl CPEAHETO OOIero o0pa3oBaHMS
U3y4YeHHE npeaMera «XUMHUS» OPHUEHTHPOBAHO TAaKK€ Ha pEIICHHE 3a1ad
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BOCIIUTAHUSI U COIMAJIILHOTO Pa3BUTUS OOyYaromuxcsi, Ha GOPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUM, YMEHUM pallMoHAIM3aIMi y4eOHOTO Tpynaa |
0000IMIEHHBIX  CIOCOOOB  JICATEIBHOCTH, HWMEIOIIUX  MEXIUCIHUIUIMHAPHBIN,
HAJIPEIMETHBIN XapaKkTep.

CocraBnstomiuMu  ripemMeTa «XUMHS» Ha YPOBHE YIIIYOJIEHHOTO HU3y4YeHUS
ABJISIIOTCSL  YIUIyONn€HHbIe Kypchl — «Opranuyeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun Moaxo/10B K OTOOPY U CTPYKTYpPHOM
OpraHu3allii COJEpP>KaHMUsl TUX KYpPCOB B NPOrpaMMe MO XUMHUHU 32 OCHOBY
npusaTel nojoxkenuss GI'OC COO o pasznuuusx 06a30BOro U yriayOia€HHOTO
ypOBHEN M3YyUYEHUS MIpEAMETA.

OcHoBy conepxkanust KypcoB «Opranudeckas xuMmus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYNMHOCTh TNPEIMETHBIX 3HAHUN H
YMEHHI, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHMs IpeaMera. JDTa CUCTeMa
3HAHUM MOJy4yaeT ONpeeiEéHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJIAIONIEe
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIIMKA 00BEM  (PAKTOIOTHUECKOTO
matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3yudeHUs MpeameTa olecreyeHa
BO3MOXHOCTb 3HAUUTEIBHOTO YBEIWYEHUS O00bEMA 3HAHUH O XUMHYECKUX
AJIEMEHTaX U CBOMCTBaX WX COEJUHEHUU HAa OCHOBE PACIIMPEHUS U YIIIYOJICHHS
NPEICTABIECHUNA O CTPOCHUM BELIECTBA, XMMUYECKON CBSI3M U 3aKOHOMEPHOCTAX
IPOTEKAHMS PEAKIUH, paCCMAaTPUBAEMBIX C TOYKU 3PECHUS XUMUYECKONH KUHETUKHU
U TepMOJIMHAMHUKH. M3ydeHuwe mnepuoaumyeckoro 3akoHa u llepumonnueckon
CUCTEMBl ~ XHMHYECKMX  3JEMEHTOB O0asupyercds  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOEHUHU aToMa. XUMHUYECKasl CBS3b
O0OBSCHSAETCS C TOUKH 3PEHUSI SHEPreTUUECKUX U3MEHEHMI Mpu €€ 00pa3oBaHUM U
pa3pyllIeHNH, a TaKKe ¢ TOYKH 3PEHHUsS] MEXaHHU3MOB €€ oOpazoBaHus. N3yuenue
TUIIOB  peakuuil  jJomnojHsercs  (GopMupoBaHMEM  MpeACTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX Ipoleccax U 3JIEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEIIECTB.
B kxypce opranmdeckoll XMMHUU TMPH PACCMOTPEHHUU PEAKIHMOHHOW CIIOCOOHOCTH
COEIMHEHHH yaemnsieTcsi 0co00e BHUMaHue BompocaMm 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpKAHHE KypCOB XUMHUU
yIIIyONIEHHOTO YPOBHS U3YUEHUS YIS KIACCOB OMPEAeNEHHOr0 Mpoduis (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYypy M XapakTep [ONOJHEHHH K oOmeil cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE TIpeIMeThl. Tak, Hampumep,
B COJIEp)KaHUM TPEaMETa ISl KIACCOB XUMHUKO-(DU3UUIECKOTO Mpoduisi O0IbIIoe
3HaUYeHHUE OYyJyT MMETh AJIEMEHTHl yueOHOro marepuaina mo obmed xumun. [Ipu
U3yYEeHUU MpeaMeTa B JaHHOM Ciy4yae akLUeHT OyJeT cleilaH Ha OOIIHOCTb
METOJIOB MO3HaHHUs, OOUTHOCTh 3aKOHOB M TEOPUN B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJIEKyJsipHas Teopus B (PU3UKE), 3aKOHBI COXPaHEHUS
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Macchl M JHEPTUH, 3aKOHBI TEPMOJMHAMHKHU, DJICKTPOIU3a, MPEJCTABICHUS O
CTPOEHHMH BEILIECTB U JIPYTOe.

B T0 e Bpems B colepKaHUM TIpeAMETa I KJIACCOB XHMHKO-
Ounonornyeckoro mpoduiis OONBIINN YACIbHBIA BeC OyleT MMETh OpraHuyecKas

XUMMUSL. B 9TOM  CJIy4dac npcaoCTaBIsACTCA BO3MOXHOCTb JJIA Ooice
00CTOSATEILHOTO PaCCMOTPCHHUA XUMMYECKOU OpraHu3anuunu KIJIICTKHA Kak
OMOJIOTrNYECKOM CHCTCMBbI, B COCTaB KOTOpOI?I BXOOAT, K IIPpUMCPY, TaKHC

CTPYKTYpHbIE KOMIIOHEHTBI, KakK JIMIUAbI, OEJIKH, YIJIEBOJbl, HYKIEHUHOBBIC
KACIOTBl U Apyrue. IIpym 3TOM 3HaHHA O COCTaBE M CBOMCTBAxX IMpEICTAaBUTEIECH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY>)KaT OCHOBOM JUISI W3YyYCHHS
CYLIHOCTH IPOIECCOB (DOTOCHHTE3A, AbIXaHMsI, TUIIEBAPEHUS.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHMS
oOLIEHAayYHBIX METOJIOB NTO3HAHHUS U OIbITA TPAKTUYECKOTO MPUMEHEHHUST HAYUHbBIX
3HaHUU H3ydeHue mnpenMera «XUMHs» Ha yriIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C Y4YEOHBIMH TpEIMETaMH, BXOJSUIMMU B COCTaB
npeaMeTHbIX obOnacteld «EcTecTBEeHHO-HAy4YHbIE NpeaMeThl», «Maremarnka u
uH(popmaTtrka» U «Pycckuil sI3bIK U TUTEpATypay.

HEJU N3YYEHUSA YYEBHOI'O TIPEAMETA

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUs» Ha YriayOlnEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeIHEro odmiero odpa3zoBaHus (Ha 0a30BOM
yYpOBHE), 3a7aueii MEePBOCTETICHHON 3HAYUMOCTHU SBISIETCS (DOPMHUPOBAHHE OCHOB
HAyKM XUMHUU Kak o0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKON
NESATENIbHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTyphl. Pemienne
ATOM 3aJaud Ha yrayOJI€HHOM YypOBHE H3y4YeHHUS MpeaMeTa Mpearoaraer
peanu3anrio TaKuX LeJIel, KaK:

e (opMmupoBaHHME TMpPEACTABICHUI: O MaTepHalbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX M NNO3HABAEMOCTH SIBJIEHUM MPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTEeCTBEHHBIX HayK W €€ Beaylled poiu B oOecredyeHuun
YCTOMYMBOIO  pa3BUTHUSA  YEJIOBEYECTBA: B  PEIICHUH  IpodiieM
HKOJIOTUYECKOM, YHEPTeTUYECKON U THIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEJULMHBI, CO3JaHUH HOBBIX MAaT€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00eCreYeHnH PalMOHAIBLHOTO MPUPOJIONOIb30BaHUS, B (OPMHUPOBAHUU
MUPOBO33pEHUSI U OOILIEH KyJIbTyphl YEJIOBEKA, a TAKXKE SKOJIOIMYECKU
000CHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

CUCTEMBl 3HAaHMW, JIeKAIIMX B OCHOBE XMMHYECKOU
COCTaBJISIOLIECH €CTECTBEHHO-HAYYHON KapTHHBI MUpPa: PyHIaMEHTAIbHBIX
NOHATUM, 3aKOHOB M TEOPUMl XUMHUM, COBPEMEHHBIX IIPEACTABICHHUNA O
CTPOEHMM BEIIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM,
MOJIEKYJISIDHOM,  HAJMOJIEKYJISIDHOM, O  TE€PMOJMHAMHMYECKUX W

A ATIAULCK

e OCBOCHHC

HOHHO-

I
NYITIVIYITTVUUNYIA
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XUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IUX
HAYYHBIX IPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHHUE y 00yJarImMXxcs OCO3HAHHOI'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKHUX 3HAHUM i1 OOBSCHEHUS
KJITIOUEBBIX HJIed W TPOOJIEM COBPEMEHHOW XUMHH, JJisi OOBSCHEHUS U
POTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOLY;
IPaMOTHOTO PEIIeHHs TPOOIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIM3a U OLEHKU C MO3UIUHI IKOJIOTMYECKOM 0€30M1acCHOCTH MOCIIEICTBUM
OBITOBOM M MPOU3BOJACTBEHHOMN [E€ATEITLHOCTH YEJIOBEKa, CBA3AHHON C
XUMHUYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U  MepepabOoTKoi
BEIIECTB;

e yruyOJeHHWe  TMPEACTABICHUH O  HAyYHBIX  METOJaX  MO3HaHWI,
HEOOXOIUMBIX IS TPHOOPETCHHMS YMEHUW OPHUEHTHUPOBATHCS B MHPE
BEUIECTB U OOBSCHEHHS] XUMHUYECKUX SBJICHHM, HMEIOIIUX MECTO B
PHUPOJIEC, B MPAKTHUUECKON JISATETLHOCTH U IOBCETHEBHOMN KU3HHU.

B mnane peanmuzanuu TMEpBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
GyHKIMN 11EJIOCTHOM CHUCTEMBI CPEIHEro oO0Iero oopa3oBaHUs MPU U3YUYCHUHU
npeaMeTa «XUMHs» Ha  yrAOyOJI€HHOM ypOBHE OCOOYI0  aKTyaJlbHOCTh
puOOpETaIOT TaKKUE 1IEJIN U 3a]]a4H, KaK:

e BOCIMHUTAaHHE YOCKIEHHOCTH B I[IO3HABACMOCTH SIBJICHHH TIPHPOJIHI,
YBOXEHHUS K TMPOIECCY TBOpUeCTBA B O0JacCTH TEOPETUUYECKUX U
MPUKIAAHBIX HCCIICIOBAHUNA B XUMHHU, (DOPMUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAaHUI0O  HAa  OCHOBE  YCBOCHUS
00111eYeI0BEYECKHUX 1IEHHOCTE;

e pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYCCKUX
CrocoOHOCTEW oOydJaromuxcs, (GOPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCIENTHOW MPOo(decCHOHaTBHON U 00IEeCTBEHHON eATeThHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3/I0POBbI0 W TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HWU;

e (QopmMupoBaHHEe YMEHHMI W HABBIKOB PAa3yMHOTO MPUPOJIOINOJIH30BAHUS,
Pa3BUTHE DKOJIOTHUUECKOU KYJIbTYpPbI, TPHOOPETEHHUE OIbITA OOIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATEIbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

OO11iee yuCiIO YacoB, MPEAYCMOTPEHHBIX I M3YYCHUS] XUMHUHM Ha YIIIyOJIEHHOM
YpOBHE cpelHero oOmiero oopa3oBanus, coctaiseT 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Hezentwo), B 11 kimacce — 102 yaca (3 gaca B Heenio).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HaYE€HHE OPraHUYECKOM  XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUuYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA. BajleHTHbIE BO3MOXKHOCTM aToma YIriepoja. XHWMHYECKas CBSA3b B
OpraHUYEeCKUX COCJAMHEHMSX. TUMbl TUOpUIU3ALMK ATOMHBIX OpOuTanei
yraepoaa. MexaHu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKLEeNTOPHBIN). THUIBI TEpPeKpbIBAHUS ATOMHBIX OpOUTale, G- U T-CBS3U.
OpunapHasi, 1BOHast U TpoiHas cBsA3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJax
opraHnueckux BemiecTB. [loHaTne o CcBOOOMHOM paaukane, Hykiaeoduie u
anekTpodue.

Teopuss crpoeHuss opraHudeckux coennHenui A.M. byrtnepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAaUEHHE TEOPUH CTPOCHHUS
OpraHUYEeCKUX COEIMHEHUU. MONeKyIsIpHble U  CTPYKTYpHbIE  (OPMYIIbL.
CtpykTypHble (GOpMyNbl pa3au4HBIX BUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHass. M3omepus. Buael u3omMepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnekTpoHHbIe 3(P(PEKTH B MOJEKYIAX OPraHUYECKUX COCIUHEHHM (MHIYKTHUBHBIN
U Me30MEPHBIN 3D (PEKTHI).

[IpencraBnenne o kiaccupukanuu oOpraHudeckux BemiecTB. [lonsTue o
¢yHkumoHanbHOU rpymme. ['omonorus. ['omonornueckue psanpl. CucremaTnyeckas
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) w TpuBmanbpHBIC Ha3BaHUS
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHOCTH U KjiacCU(UKAIMS OPraHUYECKUX peakiuil. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKOH XUMHUH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX IPEBPALLCHUN:
O3HAKOMJICHHE C O0pa3laMyd OPraHMYeCKHX BEIIECTB W MaTepHajiaMH Ha WX
OCHOBE, OMBITBI [0 NPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(maBineHue, oOyrJIMBaHUE W TOPEHHE), KOHCTPYMPOBAHHME MOJIETEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Anxkanbl. ['oMonornyeckuii psijy ankaHoB, 001Iast popmya, HOMEHKIATypa H
M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriaepoja, o-cBsi3b. dusmyeckne CBOHCTBA

AJIKaHOB.
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XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKLUHUM 3aMEIICHUSA, W30MEPU3ALINH,
JNErUAPUPOBAHMS, IUKIN3ALMY, TUPOJIN3a, KPeKUHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PEAKIMi PaJUKaJIbHOIO 3aMEILICHHUS.

Haxoxnaenue B npupojie. CriocoObl NOMyYeHUs: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankanel. O6mas dhopmyna, HOMEHKIATypa U u3zoMepusi. OCoOOEHHOCTH
CTPOEHUS U XUMHUYECKHX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKIJIONEHTAaH, IIUKIOTeKCaH) IMKI0ankaHoB. CrnocoObl MOMydYeHUs U
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['omonoruueckuii psj ankeHoB, oOmas ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKeHOB, SP*-
rudpuan3anus aTOMHBIX opOuTtanedt yriepoaa, - U m-cB3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepusi. @Dunyeckue CBOWCTBAa aAJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMM NMPUCOEAUHEHHUS, 3aMEUIEHUS B O-TIOJIOKECHHE
IpU ABOMHOMN CBSI3U, MOAUMMEpU3aluu U okucieHus. [IpaBuiio MapKOBHUKOBA.
KauectBeHHble peakuu Ha ABOMHYIO CBA3b. CrOCOObI MOJyYeHUs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHOB (CONPsHKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOCHHOCTH AJIEKTPOHHOT'O CTPOCHHS M XUMHUYECKUX CBOMCTB
CONpPSDKEHHBIX  OueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepusanus
CONPsKEHHBIX TUEeHOB. CrocOObI OJYyYEeHHs U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ['oMonoruueckuid psii ankuHOB, o01as ¢Gopmyiia, HOMEHKIIATypa U
MU30MEpHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, SP-
rudpuan3anys aTOMHBIX opOuTanei yriepoga. dusznyeckue CBOMCTBA AJIKUHOB.
XHAMHMYECKHE  CBOMCTBA:  PEaKUMW  INPUCOCOUHEHHMs,  JUMEPHU3ALUU U
TpUMEpHU3alUH, OKUCIEHUA. KHCIOTHBIE CBOKMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOHYIO CBsI3b. KauecTBEHHBIE peaKIMu Ha TPOHHYIO CBA3b. CIIOCOOBI MOITYyYeHUS
Y IPUMEHEHUE AJIKWHOB.

Apomarnueckue yriieBoJaopoasl (apensl). ['omonormyeckuid psii apeHoB,
oOmrast popmyna, HOMEHKIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHne MoJieKynbl OeH3zona. Ddusmdeckne CBOICTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMEUICHUsS B OEH30JIbHOM KOJIbIIE U
YIIEBOJOPOJHOM PAJMKAJIE, PEAKLUU NPHUCOCIAWHEHUS, OKHCIEHHUE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OPUEHTUPYIOMIEM JEWCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpHUMEpe aJIKWIbHBIX pPAaJUKajIoB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMWUHO- WM HHUTPOTPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctuposna. [lomumepusanus ctupona. CnocoObl MonydeHus u
IIPUMEHEHHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KameHHBbI yroiab U npoAayKThl ero nepepadorku. CrocoObl nepepaboTku HeTH:
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MEPErOHKa, KPEKHHT (TEPMHYCCKHM, KATATUTHYCCKHM), PUGOPMHUHT, ITHPOJIH3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'enetnyeckas CBsI3b MEXKIY PA3IMYHBIMU KJIacCaMU YIJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakuun
3aMEIIEHUsl TajoreHa Ha THUIPOKCOrpyINIly, HUTPOTPYINy, LIHAHOTPYIY,
aMuHOrpymmy. JlelicTBUe Ha TaJOTeHNPOU3BOIAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa mi€noyu. BzammojeiicTBUE IUTaIOTCHAIKAHOB C MAarHUEM M ITMHKOM.
[Tonsarue 0 METaJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue
raJOreHIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITy, TEXHUKE U TIPU CHUHTE3E
OpTraHUYECKUX BEIECTB.

DKCIEpUMEHTAIbHBIE METOJbl HW3yUYCHHS BEIIECTB M HUX IPEBpaIlCHUN:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTJIEBOJIOPOJIOB (PaCTBOPHUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBoJ0pPOJOB pa3IMYHBIX KIJAacCOB (oOeciBeurBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHUE alleTHJICHA C
aMMHauYHbIM pacTBopoM oOkcuga cepeopa(l)), kadecTBeHHOE OOHapyKEeHHE
yriepoja W BOJOPOJAa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHHUE OHTUICHA H
U3Y4YEHUE €ro CBOMCTB, O3HaKOMJieHHE C KoJuiekiusiMu «Hedtb» u «Yromwy, C
oOpa3liaMy IUIaCTMAacC, Kay4ykoB M PE3UHBI, MOJICTUPOBAHUE MOJICKYI
YTJIEBOJIOPOJIOB U FaJOT€HIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kucsiopoacoaepxamniue opraHudecKue coeJMHEHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKYNl (Ha MpUMepe
METaHoJla W 3TaHona). ['oMosormueckuil psan, obmas Qopmyna, H30OMeEpHs,
HOMEHKJIaTypa u  kilaccudukanusa. Dusznueckue CBOICTBA  MpPeAESIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOoaHBIE CBSI3M MEXIYy MOJIEKYJaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIuu 3aMEIICHUs, Jerujparaiuu, OKHUCIICHHUS,
B3aUMOJCHCTBHE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OJHOATOMHBIE CITUPTHI. J[eMCTBHE 3TaHOIA U METAaHOJIA
Ha opraHu3M uenoBeka. CrocoObl TMONYyYEHUS] UM TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OcoOeHHOCTH (PUBHUECKUX H
XAMHUYECKUX CBOMCTB.

MHoroaToMHbl€ CHHUPTHI — STUICHIIUKOIb W TIHIEpuH. Duzndeckue u
XMMHMYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUs, B3aUMOJACHCTBUE C OPraHUYSCKUMHU
U HEOPraHWYEeCKUMH KHCIIOTaMH, KauyeCTBEHHas peakids Ha MHOTOATOMHBIC
criupthl. [IpencraBinenne o MexaHU3ME peakmuil HYKICOPUILHOTO 3aMCIICHHMS.
JletictBue Ha opraHm3M denoBeka. CrocoObl TMOJIyYeHHS H IPUMCHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BJIMSIHHE THIPOKCOTPYNIbI U
6enzonbHOrO sypa. dusmdeckue cpoictBa (eHona. OCOOEHHOCTH XUMUYECKUX
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cBoiicTB (Qenona. KadectBeHHbie peakuuu Ha (eHon. ToxkcuuHOCTh (PeHoma.
Crnioco6b1 osrydenust v npuMeHenue penomna. GerondopmanbaeruaHas cMoJa.

KapGonuibHble COSMHEHUS — aJIbJIETHIBl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TpyNIbl. ['OMoOOrMYecKre psiibl albJeTHI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKiarypa. Dusznyeckue CBOWCTBA ajbICTUIIOB U
KETOHOB. XHMMHYECKHE CBOMCTBAa  QIbJECTUIOB U  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNE albJEru0B, KAYECTBEHHBIE PEAKIMU HA aJlbJCTUIbI.
CriocoObl oJTy4eHUsI U IPUMEHEHUE aJIbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCHOT. 30Mepusi 1 HoMeHkIaTtypa. Ouzndeckue CBONCTBA
OJIHOOCHOBHBIX TMpEeNIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbie CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuPUKalUU, PEaAKIUU C YYaCTHEM YIIE€BOJOPOJHOIO pajidKala.
Oco0eHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacTaButenu BBICIIMX
KapOOHOBBIX KHCIJIOT: CT€apUHOBAasA, NaJIbMUTHUHOBAs, OJEUHOBAs, .JUHO/IEBAS,
JUHONIeH08as KUCIOThl. COCOObI MOYYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuit psia, oOmas Gopmyna, HU30OMEpUs U
HOMEHKJIaTypa. PU3NYECKME W XUMHYECKUE CBOWCTBA: TUJIPOJIM3 B KHUCIOW U
HIEJIOYHOM Cpene.

Kupsi. Ctpoenue, puznuecKkre 1 XUMHUUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11esoyHon cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBoaos (MOHO-, TU-
U monucaxapuibsl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, TajlakTo3a, prdo3a,
ne3okcuprubo3a. dusznyeckue CBOWCTBA M HaxoXIeHHE B mpupoae. PoTocuHTES.
XHUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIINU C YYaCTHEM CIIMPTOBBIX U aJIbJIETUIHOU
Tpynm, CIOUPTOBOE W MOJOYHOKHCTOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU opraHusMa. Jlucaxapuasl: caxaposa, MajbT0o3a U
nakto3a. BoccTtanaBinuBarolie U HEBOCCTaHABIMBAIOUIME AUcaxapuabl. ['uaponn3
mucaxapunoB. Haxoxnenue B npupoje u npumenenue. [lonucaxapuasl: kpaxman,
JIMKOTeH W 1neiunono3a. CTpoeHre MaKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MUYECKHe CBOWCTBA KpaxMmajla M UEJUIIOJIO3bl. XHMUYECKUE
CBOMCTBAa Kpaxmajia: TMApPOJU3, KAa4eCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHE
CBOMCTBA MEJUTIOJIO3BI: THIIPOIN3, MOdydeHue >PupoB meinono3bl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHME 3TWJIOBOI'O CIMPTa B aJbJETHUJ HAa PACKAIEHHOW MEIHOU MPOBOJIOKE,
OKHCJICHHE ASTWJIOBOTO CHHpPTa JUXPOMATOM Kaiusi (BO3MOXXHO HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIC PEAKIHUH HA albJIETUbl (C THUAPOKCUIOM
muammuHcepeopa(l) wu  rumpokcumom  meam(ll)), peakmus  raunepuHa  C
ruapokcugom Mmeau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICHCTBHE pacTBOpa Tioko3bl ¢ rugapokcuaoM menu(ll), Bzaumoneiictue
KpaxMmaja C HOJOM, PELIEHHE AKCIEPUMEHTAIBHBIX 33/a4 no TeMaM «CrnupTsl U
denoiby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPHDY.

A3o0Tcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMMHBI — OpraHUYECKHE MPOU3BOJIHBIC aMMHaka. Kinaccudukaius aMUHOB:
anupaTuyecKkue W apoMaTHUYECKHUE; TEPBUYHBIEC, BTOPUYHBIE W TPETUYHBIC.
Crpoennie monekys, obuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3NUYECKHE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIMH — TIpEJICTaBUTE]Ib aMHUHOB apoMaTtudeckoro psna. CrpoeHue
aHuavMHa. B3anMHOe BIMSHUE TPYIN aTOMOB B MOJIEKYJie aHWInHA. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHWivHA. KadecTBeHHBIE peakiuu Ha aHWIUH. CrocoObl
NOJIydYEeHUs W NpUMEHEHHe anudaTuyeckux amuHOB. l[lonmydyeHue aHwinHa U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u nzomepus. OTAenbHbIE TPEACTABUTENHN O
AMUHOKHCJIOT:  TJIMIMWH, anaHuH. Ou3nuecknue CBOWCTBA  AMUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCAVHEHUN, peaklusl TOJUKOHJCHCAIlMK, O00pa3oBaHUE TMENTUAHOM CBSI3HU.
buonorunyeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THUAPOJIU3 MENTHIOB.

benku kak npuponHble monuMepsl. llepBuyHas, BTOpUYHAsS W TpEeTUYHAA
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBAa OEIKOB: THAPOIH3, ICHATYpAIIHS,
KAueCTBEHHBIE PEAKIIMU Ha OEJKU.

DKCIEpUMEHTAIIbHBIE METOJIbl H3YYEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
pacTBOpeHHE OEIKOB B BOJC, JE€HATypamusi OCTKOB IMPU HArpEeBaHWM, IIBETHHIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIbHBIX 3a7ad IO TeMaM
«A30Tcoaepkaiine OpraHuYecKue COCUHEHUS 151 «Pacno3naBanue
OPraHUYECKUX COCIUHCHUI.

BricokomoJieKyJIsIpHbIE COeIMHECHUS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJIApHAas

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIHS.

[TonumepHbie Matepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOINMIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TMOJUMETHIMETAKpUIAT, IOJIUKapOOHATHI,
nonudTUIeHTepedTanar). Y unusamus u nepepadoTka miacTuka.

DI1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaueHOBbIN, XJIOPOTPEHOBBIHN, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIONOK, MIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISIME TTOJMMEPHI, OMOpa3iiaraeMble TOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbI H3yUCHMs] BEIICCTB M WX MPEBPAIICHUI:
03HAKOMJICHUE C 00pa3liaMHu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, pEIICHUE DSKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxpaenue wmoliekyaspHod (OpMyJibl OpPraHUYECKOr0 COCIUHEHUS IO
MacCOBBIM JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaxO0XJICHUE
MOJICKYJISIPHOM  (DOPMYJIBI  OPraHUYECKOrO0 COEIUMHEeHUsT 1o Macce (00bEMY)
MPOJYKTOB CTOpaHus, MO KOJHUYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkIuyu W/UM UCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYyIibI
OpTraHUYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUs, OMpEACICHUE JOJIU BbIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU U3YUYEHUH OPTaHUYE€CKON XWMHU B
10 kiacce ocCylIeCTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAYYHBIX TMOHSITUH, TaK M TMOHATUM, NPUHATHIX B OTACJIBHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOTI'O IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBINA (aKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIO/eHNEe, HN3MEpPEHUE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®usuka: wmarepusi, aroMm, D3JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYIIA,
DHEPTreTUYECKU YypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (M3UYECKUE BEIUYHMHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCTh, DHEPIus,
Macca.

buonorusa: knetka, opraHusM, OJKOCHUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TEeTepOTPO(HBIA THUI TUTAHUSA, OpOXKEHUE,
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dorocuHTE3, JBIXaHUE, OCJIKH, YIJIEBOMABI, JKHPBI, HYKICHHOBBIC KHCIOTHI,
bepMEeHTHI.

['eorpadusi: mosie3HbIE HCKOMTaeMBbIE, TOTUTHUBO.

TexHONOTHS: THINEBbIE MPOIYKTHl, OCHOBHI PAIMOHAILHOTO ITHTAHUS,
MOJOIIIE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTCTUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckue 0CHOBbI XUMUM.

Atom. CoctaB aTOMHBIX sjep. XUMHUECKUH 3neMeHT. M3otonbl. CtpoeHue
ANIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUYECKHE YPOBHU U
noypoBHH. AToMHBIE opOuTasm. Kimaccudukamus XuMHU9IecKuxX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpenencHue JJIEKTPOHOB 10 aTOMHBIM  OpPOHTAJISAM.
DneKTpOHHBIC KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, SJIEKTPOHHBIC KOH(DHUTYpalu HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

[Iepnonnueckunt 3akoH u Ilepronnueckas cucremMa XUMUYECKUX DIIEMEHTOB
JI.1. MenneneeBa. CBs3b MEpHOIMYECKOro 3akoHa W llepronnueckoil cuctembl
XMMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CJIOXKHBIX BEIIECTB IO TIPyNINaM MW [EpHOJaM. 3HAYCHHE
nepuoanueckoro 3akona /.M. Menneneena.

XuMudeckash CBs3b. Buabl XMMHYECKOM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA. DHEPIUs U IMHA CBA3U. [10JIsIpHOCTD, HANTPaBIEHHOCTD U
HAChIIIAEMOCTh KOBaJIecHTHOW cBsi3U. KpaTHbeie cBs3u. BogoponaHas CBs3b.
MexMONeKyIspHbIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha NMpUMEpE COETUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMIUIEKCOooOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsAiTHE O KOOPAVMHAIIMOHHON XUMUHU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJAPHOTO  CTPOCHHUA.  THIIBI
KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEILIECTB.

[lonsatne o nucrnepcHbIx cucrtemax. Mictunabie pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIPAKEHUS KOHIEHTPALlUM PAacTBOPOB:
MaccoBas JI0Ji BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauus. HacklleHHbIE U

HEeHACEHHIESCHHEIC DACTBRBODEL DACTBONDHUMOCTE ]:(ﬁI/I("T‘QTlT[(\FT/TTn‘\Q’T‘LT
HoaadobiidC Cpac1ibYpbl; a1 b b pholdiiilo AP
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Knaccudukanus m HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. T pUBHAILHbBIC
HAa3BaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakiivii B HEOPTraHUYECKOW U OpPraHMYeCKOn
XUMUHU. 3aKOH COXPAaHEHUs MaccChl BELIECTB; 3aKOH COXPAHEHUsS U MpPEeBpalleHUs
SHEPTUU MPU XUMHUECKUX peakiusix. TeraoBbie 3h(HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3UYHBIX (HaKTOPOB.
I'omoreHHble 1 reTeporeHHsie peakuuu. Katanus u katanu3atopsl.

OOpatumMbie U HEOOpaTUMbIE peakii. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecusl. DaKTOpbI, BIUSAIOIIME HA IMOJOKEHHE XHUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLIEHTPAIMU BELIECTB, YYaCTBYIOIIHX B
peakuuu. [Tpunnun Jle [larense.

DnekTpoiauTuueckas auccorumanus. CuibHble W clla0ble DJICKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOIHBIX pPACTBOPOB: KHUCIOTHAs, HEWTpalibHas,
mienouHas. Bomopoaueiit nokazatens (PH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHHS.
OkucnuTenb W BOCCTaHOBUTENb. I[Ipolecchl OKHCIEHHSI W BOCCTAHOBIICHMS.
Baxnelnme OKuCIUTENM U BOCCTAHOBUTENIU. METOA 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCMEPUMEHTAIbHBIE METOJbl H3y4YCHMsI BEIIECTB M HUX MPEBpAIICHUN:
pa3lioKEeHHE TEPOKCHUJIa BOJOPOJAa B MPUCYTCTBUM KaTallU3aTOpa, MOJACIH
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEeAKIIU MOHHOTO OOMEHa, ONpe/IeJIeHre
cpedbl PacTBOPOB C TMOMOINBI) HMHAMKATOPOB, M3YYCHUE BIMUSHUS Pa3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUUYECKON pEAKIUM U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

Heoprannueckasi xumus.

[Tomoxenne HemeraiuioB B llepuoguueckor CcHCTEME  XMMHYECKUX
sanemenToB J.W. MeHnneneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. PHU3NYECKHUE
CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHUSI HEMETAIIOB (Ha MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢usznyueckne M XUMUYECKHE CBOWCTBA: PEAKIMH C
MEeTajulaMd U HEMeTajulaMH, BOCCTAaHOBUTEIbHbIE CBOWcTBA. ['mapuubl.
TonaMBHBIE ATIEMEHTHI.

lamorensl. Haxoxnenuwe B mpupoje, crocoObl MoiydeHwus, (pusudeckue u
XAMHUYECKUE CBOMCTBA. | ayloreHOBOMOPOIbl. BaxkHEHIIE KUCIOPOACOAEpKAIIME
COEIMHEHHUsI TajloreHoB. JlabopaTopHbIe M MPOMBIIUICHHBIE CIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHHM.
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Kucnopon, o3oH. JlaGopaTopHble M HPOMBILIUIEHHBIE CIOCOOBI MOJTYYEHHUS
kucinopona. OU3nyeckue U XMMHUYECKUE CBOWMCTBA M NPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUAbI U IEPOKCUJIBI.

Cepa. Haxoxnenue B mpHpoJie, CIOCOOBI TOJNy4YeHHUs, (u3nueckue u
xumudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcupn cepbi(1V), oxcua
cepol(VI). Cepnucrass u cepHass KUCJIOTHI U uX coiid. OCOOEHHOCTH CBOWCTB
cepHO#l KUCIIOThI. [IprMeHeHne cepbl U €€ COeAMHEHUI.

Azor. HaxoxaeHue B mOpUpoJE, CHOCOOBI MONy4deHUs, (U3HUECKUE WU
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIbI a30Ta. A30TUCTasi U a30THAs
KUCIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IprmMeHenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHUSI.

®dochop. Haxoxnaenue B mpupoje, crnocoObl TOJydeHUs, (puznueckue u
xumuueckue cBorctBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciorta U e€ conu. Ilpumenenue Qocdopa u ero coenunenuii. docdopHsie
yaoOpeHus.

Yraepon, HaxoXJIeHHWE B IpuUpoje. AJJIOTPOINHbIE  MOIU(UKAIIY.
du3znyeckue M XUMHYECKHME CBOMICTBA MPOCTHIX BEUIECTB, OOpa30BaHHBIX
yraepogoMm. Oxkcun yriepoaa(ll), oxcun yraepona(lV), yronpHas kuciora u €€
COJIU. AKTUBHPOBAaHHBIA Yroiib, aacopOuusd. Dymnepensl, rpadeH, yriaepojHbie
HaHOTPYOKu. IIpuMeHeHre MPOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEAMHEHU.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cporctBa. Oxcupa kpeMHuda(lV), KpeMHueBas KUCIOTA, CHJIUKATHI.
[Ipumenenue kpeMHus U ero coenHeHui. CTeKI0, €ro NoJIy4YeHue, BUIbl CTEKIIA.

[Tonoxenne metamnoB B [lepronnueckoil cUCTEME XUMUYECKHAX JIEMEHTOB.
Oco0EHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYEeK aTroMOB MeTauioB. OOmue
¢u3nyeckue cBOICTBa MeTayioB. [IpuMeHeHHE MeTalioB B OBITY U TEXHUKE.
CmutaBel METAJIOB.

DNEeKTPOXUMHUYECKU psAd  HanpspkeHu  MertamioB.  OOmume  cnocoOsl

MOTYy4YCHUS METAJUIOB: TUJIPOMETAILTYPI U, MMAPOMETATYPIus,
anektpomeramutyprus. [lonstue o xoppo3uu MeramuioB. CrmocoObl 3amUThI OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamioB |A-rpymmer Ileprogndeckoit cucTembl
XUMUYECKUX DJJIEMEHTOB. Harpuii wu kanuii: mnomydeHue, ¢GU3HUECKHE U
XMMHYECKUE CBOVMCTBA, IPUMEHEHNE MPOCTBIX BEMIECTB U UX COCAUHECHUM.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuonnueckoit cucTeMbl
XUMUYECKUX OJIEMEHTOB. MarHuii W KalblHi: TMOodxydeHue, (U3NYEeCKUue u
XMMHYECKUE CBOWCTBA, MPUMEHEHUE IIPOCTBIX BEIIECTB M HX COCIUHEHUU.
XKéctkocTh BOABI M CITOCOOBI €€ YCTPAHEHHUS.
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ANIOMUHUIA: TIONTy4eHHE, (PU3UIECKUE U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro CoeAuHEHWH. AMGOTepHbIE CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmias xapakTepucTuka MeTauioB noOouHblx moarpynn (b-rpymm)
[Ieproanyeckon CUCTEMBbI XUMUYECKUX IIEMEHTOB.

duznyeckue U XMMUYECKHUE CBOMCTBA Xpoma U ero coeAuHeHuil. OKCUIbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel M IUXpOMAThI, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHrue Xxpoma.

duznyeckue M XUMHYECKHE CBOWCTBA MapraHlla M €ro COeJUHEHUM.
Baxwnetimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranart kauus, €ro OKUCIUTEIIbHbIE CBOMCTBA.

dusnyeckue U XUMUYCCKHUE CBOMCTBA JKejie3a M ero coeauHEeHHH. OKCHIIBI,
ruapokcuanl U conu xeneza(ll) u xenesa(lll). [Tonyuenne u npuMeHeHue xenes3a
U €T0 CIUIaBOB.

Pu3nuecKrue 1 XUMUYECKHUE CBOWCTBA MEIH U €€ coenuHeHur. [lonyyenue u
NPUMEHEHUE MEH U €€ COCTMHCHHMM.

[{unk: monmydyeHHne, (PU3MUECKHME W XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBa OKCHJIa ¥ THAPOKCHUIA IWHKA, THAPOKCOKOMILIEKCH IMHKA. [IpuMeHeHue
[IUHKA U €r0 COCIMHEHUM.

OKCIEpPUMEHTAIBHBIC METOIbl HM3YYCHHsI BEIISCTB M WX IPCBPAIICHUIA:
u3ydeHrue oO0paslloB HEMETAIIOB, ropeHue cepwl, docdopa, keneza, MarHus B
KHACIIOpOZe, W3yYeHHWe KOJUICKIMA «MeTauibl W CIUIaBb», B3aUMOJCHCTBHE
IIEJIOYHBIX ¥ MIETOYHO3EMEIbHBIX METAJIIIOB ¢ BOJOW (BO3MOYKHO HMCIIOJIB30BAHHE
BUJICOMATEPUAJIOB), B3aMMOJICUCTBHE ITMHKA W JKelie3a C pacTBOpaMU KHCJIOT |
IeJI0YeH, KaYECTBEHHBIC PEAKIIMY Ha HEOPTraHWIECKUE aHMOHBI, KATHOH BOJIOPOa
U KAaTHOHBI METAJUIOB, B3aMMOJICHCTBHE THUIPOKCHIOB ATIOMHHHS W IIMHKA C
pacTBOpaMH KHCJIOT M MICIOYEH, peleHrne dKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (ochHop U HX COCTUHCHHS,
«MeTaibl TIaBHBIX MOATPYI», «MeTauibl TOOOYHBIX TOTPYII.

XuMHUSA U KU3Hb.

Ponb xumun B obecrieueHUM YCTOWYMBOTO pPa3BUTHS deioBedecTBa. [lonsTue
0 HAy4YHBIX METOJaX TO3HAHWS W METOJOJOTUA HAYYHOTO HCCIEIOBAHMUS.
HaydHble MpUHIUIIEI OpraHU3aii XUMUYECKOTO MTPOU3BOACTBA. [IpoMbITIUICHHBIS
CIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCJIOTHI, MeTaHoJa). [IpoMbITIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAIIIIOB U
CIUTAaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYIKAIOIICH CpPellbl U €ro MOCIEACTBUS.
Ponb xumun B o0ecriedeHuN YHEPreTHIECKO 0€30MacHOCTH.

Xumusg Uu 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. [IpaBmiia
UCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaTtoB. Poias XUMuUM B pa3BUTHU MEIUIIHHBI.
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XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N100aBKU. Poib xumuu B
oOecrieueHnH MUIIEBOI 0€30MacHOCTH.

Kocmernueckne m mapdromepubie cpeactBa. beitoBas xumus. [lpaBuna
0e30macHOr0 MCIOJIb30BaHUSI MPEnaparoB OBITOBOM XUMHUU B TOBCEIHEBHOU
KU3ZHU.

XUMHUS B CTPOUTENIbCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUS B ceNIbCKOM Xx03siicTBe. OpraHndecKkrue 1 MUHEpaIbHbIEC YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIHMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpamHuKa.
Marepuainsl A1 3JeKTpOHUKU. HaHOTEXHOIOTHH.

PacuétHrle 3agaun.

PacuéThl: Macchl BemecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00bEMY OJHOTO W3 YYaCTBYIOIIUMX B PEAKIMU BEIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pPEaKUUU, €CIU OJHO U3
BEILIECTB MMEET NpHUMeEcH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaKuMu, €CIM OJHO M3 BEUIECTB JAaHO B BHJE pPAaCTBOpa C OMNPEACIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJH W MOJISIPHOMU
KOHIIEHTpPAIlMM BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUUA OT
TEOPETUUYECKHA BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBA3€H NOpH  W3y4yeHUHM oOuied
HEOpraHW4eCcKorW XumMuu B 11 Kilacce OCyIIeCTBIAECTCS Ye€pe3 UCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK W MOHATUM, MPUHITHIX B OTAEIbHBIX
peIMETaxX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3A,
TEOpUsi, 3aKOH, aHaJIU3, CUHTE3, KJacCU(UKAILMS, MEePUOJUYHOCTh, HAOIIOICHHUE,
VU3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICITIUPOBAHNUE.

®u3uka: wmarepusi, MHUKPOMHUpP, MAKPOMHP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKUI YPOBEHb,
BCIIIECTBO, TeEJIO, OOBEM, arperaTHoOe COCTOSIHHE BEIISCTBA, HCAIbHBIN Tra3,
¢du3nuecKue BEIMUNHBI, €IMHUAIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHusm, 3KocucTeMa, Onocdepa, MeTadoImn3M, MaKpO-
U MHUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIIEBObI, HYKIICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U IMOTOK YHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHonorus: XUMUYEeCKasi MTPOMBIIIJIEHHOCTh, METAJLUTYPrus, CTPOUTEIIbHbBIE
MaTepHabl, CENbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUIIEBAsI MPOMBIIUIEHHOCTD,

dapmareBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOACTBO KOCMETUYECKUX
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IpcrapaTroB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-ACATEILHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa30BaHMS  BBIJICICHBI CICAYIOIIME COCTaBIISIIOIINE: OCO3HAHHE
00yJaromMMUMHUCS POCCHUMCKONW TPaXKJAHCKOM HJISHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaAMOOIIPE/ICIICHUIO; HATMYHE MOTHUBAIIUHU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM W HOPMaMH TIOBEACHUS, HaW4yue
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYpPhI; CIIOCOOHOCTh CTABUTh IIEIU U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pE3yJbTaThbl OCBOCHHUS TMpeaMeTa «XUMHS» OTpaxaroT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
0o0yyJarommxcsi B Mpoliecce peain3aiui o0pa3oBaTeIbHOM eI TELHOCTH.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaAMeTa «XUMHUS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOyyarommxcsi B MPOIECce pean3aluid 00pa3oBaTeIbHON JEATETbHOCTU, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUS 00YYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U TIPABOMOPSIIKY;

NpEeACTaBICHUS O COUMAIbHBIX HOPMax M NpaBUaX MEKIUYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTU TMPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATENbHBIX 3a/a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YICOHOU ACSATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOILIEHHS K HUCTOPUYECKOMY M HAayYHOMY HaCIEIHUIO
OTE€YECTBEHHON XMMUM;

YBaXECHHUSI K IPOIIECCY TBOpPYECTBA B OOJACTH TEOPHUH M IMPAKTHUCCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHHUS TOTO, YTO JaHHBICE HAayKH €CTh pPe3yibTaT
JUIMTCIIPHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/Aa YYEHBIX M TIPAKTUKOB,;
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UHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJIYYEHHM M TOCIEAYIOIIEM
aHaJIn3e MHQPOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSAX COBPEMEHHOW OTEUYEeCTBEHHOU
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMHU SBICHUSMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U TMOCTYNKH CBOMX TOBApPHILEH C
MO3UIMHA HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHMS IMOCIEACTBUMN
MOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LIEHHOCTEH 3JI0pOoBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cobmofeHusl TpaBWi Oe3o0macHOro oOpalieHusl ¢ BEHIeCTBaMU B OBITY,
IIOBCEAHEBHOM KU3HU, B TPYJIOBOM JI€ITEIBHOCTH;

NOHUMaHUSl UEHHOCTH MpPaBWJI HWHIUBUAYAIBHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HaHUS MOCJIEJCTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  APYrMX BHJAxX
NS TENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHUHM MPAKTUUYECKUX 3a]ad
COI[MAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHHUIO MPOQPECCH Pa3IndHOrO pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMS IPEIMETHBIX 3HAHUI 10 XUMUHU;

YBaXXEHUS K TPYLY, JIOIAM TPYy1a U PE3YJIbTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYaJbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyaymielt mpodeccun W peanm3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHUA:

HKOJIOTUYECKU II€JIECOO0PAa3HOr0 OTHOUICHHs] K HpPUpOJie KaK HCTOYHUKY
CYILIECTBOBAaHMSI )KU3HU Ha 3eMJIE;

NOHMMaHUs TJI00AJBHOTO XapakTepa 3KOJOTMYECKHX MpoOiieM, BIUSHUSA
SKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMATIBHON CpEbl;
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OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTWIKEHUW XUMHH JUIS
peLIeHUs] BOIIPOCOB PAlMOHAIBHOIO IPUPOJOIIOIb30BAHUS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCILIMX Bpel OKPYXKaKOLIEH
IPUPOAHON Cpejie, YMEHUSI MPOrHO3UPOBATH HEOIATONMPHUATHBIE HKOJIOTHYECKUE
IIOCJICICTBUS MPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALLATH UX;

HaJIM4Usl Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
OmbITa NEeSATETbHOCTU HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIbHOU
NPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIECOJOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeUUPUKA XUMUU Kak HAayKH, OCO3HAaHHMS €€ pOoJu B
GbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYKaroleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI U YeslOBeKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpoOJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTM B  OCOOOM 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHOU
UMBWIN3AIMA: B €€ T'YMAaHUCTUYECKOM HAIPABIEHHOCTH W BAXXHOW pOJHA B
CO3/JaHUM HOBOW 0a3bl MaTEpPUATBHON KYJIbTYpbl, B PEUICHUU TIJI0OATBHBIX
npoOjeM YCTOMYMBOTO Pa3BUTHUSI UYETIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBONA U DKOJOTHYECKOM 0€30MacHOCTH, B PA3BUTUM MEIUIMHBI, 00€CTICYeHUN
YCJIOBHH YCHENIHOTO TPYJa U SKOJOTHUECKH KOM(POPTHON KU3HU KaXKJIOro 4jieHa
o0ImecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4yaeMble 3HAHUS ISl aHaliv3a U OOBSICHEHUS SIBIICHUIN OKPYXAaIOIIETo MUpa U
MPOUCXOIAIIMUX B HEM U3MEHEHH, yMEHUS J1eNIaTh 000CHOBAHHBIEC 3aKIIOUEHUS HA
OCHOBE HAydHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C I[EJbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XHUMUYECKHE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

VMHTEpPECA K MO3HAHUIO, UCCIIEI0BATENBCKOM AEATEIbHOCTH,

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caM00OOpa30BaHUI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHHM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSAMH;

MHTEpECca K OCOOCHHOCTSAM Tpy/aa B pa3nuvHbIX chepax mpodeccruoHambHON

ACATCIIBHOCTH.
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[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenbHOI porpaMmsl (10 kmacc)

Kon [IpoBepsiemble MpeAMETHBIE PE3YIIBTATHl OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOr0 00pa3oBaTeNbHON MPOrpaMMbI CPETHETO 00IIero 00pa3oBaHus
pesysbrara
1 Teopernyeckre OCHOBBI OPraHUYECKOW XUMUHU
11 ChopMUpOBaHHOCTD TPEACTABICHUH O XUMHUYECKOW COCTaBIISIOIICH

€CTECTBEHHOHAYYHO! KapTHHBI MUpPA, POJIM XMMHHU B IIO3HAHUU SBJICHUN
Opyupoabl, B (OPMUPOBAHUHM MBIIIJICHUS W KYJIbTYphl JHMYHOCTH, €€
(YHKIMOHANBHOM  I'PaMOTHOCTH,  HEOOXOAMMOW Ui pEHICHUs
IPAKTUYECKUX 3aJad M HKOJOIMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHON cpelie

1.2 BnageHne cuCTeMOM  XMMHUYECKMX 3HAaHHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraroIue HIOHATHUSA (Monekyina, BAJICHTHOCTb,
JIEKTPOOTPULIATENIbHOCTD, CTENEHb OKHCIEHUS, XUMUYECKasl CBsI3b, MOJb,
MOJSIpHasE ~ Macca,  MOJSApPHBIH ~ 00beM,  YIJIEpOAHBIM  CKEJeT,
(byHKIIMOHAIbHAS rpymma, panukai, HA30MEpUSL, H30MEPHL,
TOMOJIOTMYECKUI  Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- H
a3oTco/iepXKallue COeAUHEHUs, OWOJOrMYeCKd aKTUBHBbIC BEIIECTBA
(yrneBombl, XHUpbI, O€JIKH), MOHOMEpP, IOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHUS); TEOpUHM U  3aKOHBI  (Teopus
XMUMUYECKOT0 CTpPOeHMsI opranmdeckux BemectB A.M. byrneposa),
3aKOHOMCPHOCTH, CUMBOJHWYSCKUU  SI3BIK XUMHHU, (baKTOHOFI/I‘ICCKI/Ie
CBEIEHUSI O CBOMCTBAaX, COCTaBe, IOJY4eHUH U  0OE30MaCHOM
UCIOJIb30BaHUM Ba)KHEHIIMX HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B
OBITY U MPAKTHYECKOU JIEATEIbHOCTH YeJIOBEKa

1.3 CdopMupOBaHHOCTH YMEHUY BBISIBIISITh XapaKTEPHBIC MPU3HAKK TIOHSATHH,
YCTaHABIMBATh HMX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIINE
MOHATUS TPU  OMUCAHUM COCTaBa, CTPOCHUS U  IPEBpaIllCHUI
OpPTaHWYECKUX COCAUHECHUN

1.4 c(OpMHPOBAHHOCTh YMEHUI HCIIONB30BaTh XUMHUECKYIO CHMBOJIUKY IS
COCTaBJICHUS  MOJIEKYJISPHBIX U CTPYKTYpHbIX  (pa3BepHYTOM,
COKpallleHHOH) ¢GOopMysn  OpraHMYeCKMX BEIIEeCTB U  ypaBHEHUH
XUMHYECKUX PEaKIil, U3roTaBIMBaTh MOJEIM MOJEKYJI OPraHUYEeCKHX
BEUIECTB JUISI WUTIOCTPAllMd HUX XUMHUYECKOr0 U TPOCTPAHCTBEHHOI'O
CTPOECHUS

1.5 CdopmupoBaHHOCTH YMEHHH yCTaHaBJINBAaTh MPUHAIICKHOCTD
W3YYCHHBIX OpPraHWYECKHX BEHIECTB II0 WX COCTAaBY M CTPOCHHIO K
ornpenerIeHHOMY Kiaccy (TpyIie) COeTMHEHHH (YrieBOAOPOIbI, KUCIOPO.
U a30TCOJEpKaIlfe COETUHEHHS, BBICOKOMOIEKYJISIPHBIE COCIMHEHMS),
JlaBaTh UM Ha3BaHUJ 10 cuctemMaTuyeckor HomeHnkinarype (IUPAC)

1.5 ChopMHpPOBAaHHOCTH YMEHUS ONPENCNIATh BHJIBI XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCAMHEHUSX (OJUHAPHBIE U KPaTHbIE)
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1.6 CdopMHUpOBaHHOCTh YMEHUSI MPUMEHSTH: MOJIOKEHUS TEOPUU CTPOSHUS
opranndeckux BemiectB A.M. ByriepoBa a1 oObsICHEHUS 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHMsI MacChl
BEIIECTB

2 YraeBogopossl. Kucnoponcoaepxaiue U azoTcoaepKanme
OpraHUYECKUE COCTMHCHUS. BHICOKOMOJIEKYIISIPHBIC COSTMHEHUS

2.1 CdopMupoBaHHOCT, YMEHUW MPUBOAUTH TPUBHAIBHBIE HA3BaHUSA
OTIENBHBIX OpPraHWYECKUX BEIMIeCTB (ITHIICH, TMPOMUIICH, AalleTUJICH,
STUJICHTJIUKOIb, TJIMIEPUH, (eHon, GopMambIerua, ameTadbIeT I,
MypaBbUHAs KHCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas  KHCJIOTa,
CTeapuHOBasi KUCIIOTa, TJII0K03a, (PPyKTO3a, KpaxMal, [eJITI0I103a, TIUIIHUH)

2.2 ChopmMupoBaHHOCTh  yMEHUH  XapakTepU30BaTh COCTaB, CTPOCHHE,
du3nveckne W XUMHUYECKHE CBOWCTBA THIMYHBIX IPEICTaBUTEICH
pa3MYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (MeTaH, OJTaH, OJTUJICH,
NPONWICH, aleTwieH, Oyraauen-1,3, wmermnOyraguen-1,3, OeH3om,
METaHOJI, A3TAaHOJN, JTHJICHIJIHKONb, TIHIEPHH, (EHON, ameTarbIeru,
MypaBbUHas W YKCYCHasi KHUCJIOTBI, TIIOKO3a, Kpaxmal, IeJUII0JI03a,
aMUHOYKCYCHasi KUCJI0Ta)

2.3 ChopMupoBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'E€HETUYECKYIO CBSI3b
MEX/1y THIHYHBIMH MPEICTABUTEISIMU PA3IHMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHYECKMX peakuui c
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYIT

2.4 CdopmupoBaHHOCTh yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbs (HE(Th, MPUPOAHBINA Ta3, Yrojib), CIOCOOBI UX
nepepabdOoTKU U MPAKTUYECKOE MPUMEHEHUE MPOTYKTOB IepepadoTKH

3 XUMHUSA 1 KU3HB. Pacuersl

3.1 CdopMHpOBaHHOCTH YMEHHH BJIQJIETh CHUCTEMOW 3HAHW 00 OCHOBHBIX
METOJaX HAay4yHOTO MO3HAHMs, MCIOJIb3YEMBbIX B XUMHUHU IPU HU3Y4YEHUU
BEUIECTB M  XUMHYECKUX  sIBICHUN  (HaOmIoJeHWe, U3MEpeHHe,
SKCIIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BATh CHUCTEMHBICE XUMUYECKUE
3HAHUA JUIS NPUHSATHUS PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsiX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHEHUEM

3.2 ChopmupoBaHHOCTh ~ yMEHUH  cOOMIOAATh  MpaBujia  MOJIb30BAHUS
XUMUYECKOH TOCyoM U J1abopaTOpHBIM O00OpYJIOBaHUEM, a TaKKe
npaBuia oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH I10
BBINOJIHEHHIO JTAOOPATOPHBIX XUMUYECKUX ONBITOB

3.3 CdopMHpOBaHHOCT, YMEHHMH TIJIAHUPOBATh M BBINOIHATH XUMHUYECKUN
OKCIIEPUMEHT (MIPEBPAMICHUS OPTaHWYECKUX BEIICCTB NPH HarpeBaHWH,
MOJTydYeHUE 3TUJICHAa U W3YYEHHE €ro CBOMCTB, KaU€CTBEHHbIE pEaKlUu
OpPTaHUYECKUX BEIIECTB, AeHATypamus OETKOB MpHU HArPEBaHWUHU, 1[BETHHIC
peakuuu O€JIKOB) B COOTBETCTBUM C MPABWJIAMH TEXHUKU O€30MacCHOCTH
npu  OOpalieHuH C BeIiecTBaMH U J1abOpaTOPHBIM  00OpPYIOBaHHUEM;
MPENICTABISTh PE3YIbTAThl XUMHUYECKOI0 dKCIIepUMEHTa B (opMe 3arucu
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YpaBHEHUN COOTBETCTBYIOIIMX peakuuii U (hopMynHpoBaTh BBIBOABI Ha
OCHOBE DTHX PE3YyJIbTATOB

3.4 CdopMHupOBaHHOCT, YMEHUH MPOBOAMTH BBIUMCICHHS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00beMa, KOJUYECTBA MCXOJHOIO BELIECTBA WU
MPOAYKTA PEeaKIHH M0 U3BECTHBIM Macce, 00beMy, KOIMYECTBY OJJHOT'O U3
MCXO/IHBIX BEUIECTB WA MPOAYKTOB PEAKIIHH )

3.5 CdopMHUpOBaHHOCT, YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
nH(OPMAIUIO, TTOTYYaEeMYI0 M3 Pa3HBIX UCTOYHHUKOB (CpPEICTBA MACCOBOMU
uHpopmaruu, cetb HTEpHET U Ipyrue)

3.6 ChopMUpPOBaHHOCT, YMEHHH  COOIOATh  MpaBWJIAa  KOJOTHYECKU
11eJ1IecO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOW JEATENbHOCTU B LENSAX
COXpPaHEHHUs CBOETO 3J0pOBbs M OKPYKAIOIIEW IPUPOIHON Cpensl,
0CO3HaBaTh OMACHOCTh BO3JICHCTBHS HA JKUBBIC OPTaHU3MBI ONPEICTICHHBIX
OpPraHUYecKUX BeIEeCTB, MOHMMAas cMblca mokazarens [IJIK (mpenensHO
JONYCTUMOM  KOHIIGHTPALlMW), TMOSCHATh Ha TpUMepax CHoCOOBI
YMEHBIICHUS W TPEAOTBPAIICHUSI HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M
YeJI0BeKa

[IpoBepsiembie anemMeHTHI coaepskanus (10 kimacc)

Kon IIpoBepsiemblii 2JIEMEHT CONEpKAHUS
1 Teopernyeckre OCHOBBI OPraHUYECKOU XUMUHU
11 IIpenmer opraHM4eckol XHMMHH: €€ BO3HUKHOBEHME, Pa3BUTHE W 3HAYCHUE B

MOJIYYEHUH HOBBIX BEHIECTB M MaTepuajoB. Teopus CTPOEHHUS OpPraHUYECKUX
coequHeHnit A.M. bytiepoBa, ee OCHOBHBIE TTOT0KEHHUS

1.2 CrpykTypHble (QOpMyJIBI OpraHMYECKHX BemlecTB. [ omonorus, H30Mepus.
XUMHYECKasi CBSI3b B OPraHMYECKUX COCAWHEHHSIX - OAWHAPHBIE W KpaTHBIE
ces3u. [IpeacTaBnenne o kmaccupUKauy OPraHUIECKUX BEHIECTB

1.3 Homenkiiatypa opraHu4eckiuxX COSAMHEHMI (cucTeMaTH4ecKas) U TpUBHAIbHBIC
Ha3BaHUs BAKHEUIIUX MIPEICTABUTEINEH KIIACCOB OPraHUYECKUX BEIIECTB

2 YTIeBoI0pOIbI

2.1 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psifl. MeTaH U 3TaH - MpoCTenIne
IpEICTaBUTENIN AJIKaHOB: (U3MYECKHEe W XHMHYECKHE CBOMCTBa (peakiuu
3aMeIleHHs U TOPEHHUs), HAXOXKJIEHUE B MPUPOJIE, TOIYUEHHE U IPUMEHEHHE

2.2 AJKeHBI: COCTaB U CTPOECHHME, TOMOJIOTMYECKMM psx. OTUIEH W IPOIUJIEH -
IPOCTEeHIINE TMPEACTaBUTENN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOHCTBA
(peakuuy TUAPUPOBAHMS, TalOr€HUPOBAHUSA, THUApAaTAllUd, OKUCIEHUS U
NOJIMMEPU3ALIMHN), TIOTYYEHHE U IPUMEHEHNE

2.3 Ankanuensl: OyraameH-1,3 u MermnOyramuen-1,3: crpoeHue, BakHEHIIne
XMMHAYECKHE CBOMCTBA (peakuus nmonuMepusanun). [lomydeHne CHHTeTHYECKOro
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Kay4dyKa M pEe3UHbI

2.4 AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYCCKUN psil. AIECTHIICH -
NPOCTEHUIIUN TMpeACTaBUTENbh AJIKHHOB: COCTaB, CTPOCHHUE, (u3Mveckue u
XMMHUYECKHE CBOMCTBA (peaklUy TUAPUPOBaHNs, TaIOTEHUPOBAHUS, THIpaTalliH,
TOpPEHUs), IOJYYCHHE U IPUMCHECHHE

2.5 Apensl. beHzon: cocrtaB, cTpoeHme, (GU3MYECKHME W XHWMHUYECKHE CBOMCTBA
(peakuuu raJoreHMpoOBaHUs U HUTPOBAHUSA), OJTy4eHUE U IpuMeHeHue. Tomyor:
COCTaB, CTpoeHWE, (QU3NYECKHe ¥ XHMHYECKHE CBOWCTBA  (PEaKIUu
TaJIOTCHUPOBAHUS W HHUTPOBAHUS), TOJYYEHHE W TPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHueckas CBSI3b MEXKAY YIJIEBOAOPOJAMH, MPUHAAICKAIIUMH K
Ppa3siIMYHbIM KJIaCCaM

2.6 [IpupoaHble HMCTOYHUKM  yriieBOAOpOROB. IlpupomHslii ra3 W IONYyTHBIE
Hedtsabie Ta3el. Hehth 1 ee mpoucxoxaenne. CriocoOwl nepepadboTku HedTH:
NEeperoHKa, KPEeKHUHI (TepMHUYECKHH, KaTaluTUdeckuit), muponu3. IIpomykTsi
nepepadoTKu HEPTH, UX PUMEHEHHE B MIPOMBIIIICHHOCTH U B ObITY. KameHHBbIH
yrojib U MIPOAYKTHI €ro nepepadoTku

3 KHCﬂoponcoz(epmamHe OpPTraHU4YCCKHUEC COCIUHCHUA

3.1 [IpenenbHbIe OJHOATOMHBIE CITUPTHI. METaHO U 3TAHOI: CTPOCHHE, (QU3UIECCKUE
M XUMUYECKHE  CBOWCTBAa  (peakiMu C  aKTUBHBIMH  METaJUIaMH,
TaJIOr€HOBOJIOPOJIaMHU, TOPEHHE), MpPUMEHEHHE. BomopomaHbie CBSI3M MEXIY
MOJIEKyJJaMHi CIUpTOB. JleficTBHEe METaHOJIa M dTaHOJa HAa OPraHW3M 4YeJIOBEKa.
MHOroaroMHbIe CIIUPTHI. DTUICHTIUKONb U TTUIEPUH: CTPOCHHE, PU3NIECKUE U
XUMUYECKHE CBOKMCTBa (B3aUMOJEHCTBHE CO IIEJIOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl Peaklds Ha MHOT0ATOMHBIC CHUPTHI). JlelicTBHe Ha oOpraHusm
yesnoBeka. [[puMeHeHue rmiepruHa u STHICHTJTUKOIIS

3.2 @deHoN:  CTPOEHHE MOJEKYNbl, (U3NYECKHe U XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue dpenona

3.3 Anpaerunibl U KeToHbl. DOpMabJIeT I, alleTaIbJACTU I CTPOEHUE, (PU3NUECKHUE 1
XUMUYECKHE CBOMCTBA (pEaKLMU OKUCIEHUS U BOCCTAHOBJICHHUS, KaUE€CTBEHHbIC
peakiym), MoTydYeHue U MpruMEHEHUE

3.4 OOHOOCHOBHBIE NpeaebHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHAs U YKCYCHas
KUCJIOTBI: CTpOeHHe, (U3MUeCKne M XMUMHYECKHe CBOWCTBa (CBOMCTBa, 00IIue
JUIL Kjacca KHCIIOT, peakius STepu(uKaiuu), IMOJyueHHEe U MpUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIee JIeHCTBIE

3.5 CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPONN3 CIOXKHBIX
s¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonornueckas poib
JKUPOB

3.6 VYrneBoapl: cocTaB, KilacCU(pUKAIUs YrJI€BOAOB (MOHO-, IW- U TOJUCAXapHUIbI).

I'moko3a - mpoCTeWIIMA MOHOCAXapH: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
(u3nuecKkne U XMMHYECKHE CBONCTBA (B3aUMOJACUCTBHE C THUAPOKCUAOM MU
(IT), oxucmenne aMMHAYHBIM PacTBOpOM Okcuaa cepedpa (1), BoccraHoBICHUE,
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Opo’keHUE TIIIOKO3bl), HaX0XJIEHUE B MPHUPOAE, NMpPUMEHEHHE, OMOoorhuyecKas
posb. @orocunTe3. OpykTO3a Kak M30Mep I0K03bl. Kpaxman u nemionos3a Kak
npupojHbele nonuMepbl. CTpoeHue Kpaxmalla U Lelunoo3bl. dusnueckue u
XMMHUYECKHE CBOMCTBA Kpaxmaiia (THApOJIN3, KaueCTBEHHAsl PEaKIMsl C HOJI0OM)

4 A3OTCOJIepIKaIIfe OpraHUIeCKHE COCTMHCHUS

4.1 AMMHOKHCIIOTHI Kak aM(OTepHbIC OpraHWYeckue coeAuHeHus. dusznueckue u
XMMHYECKHUE CBOWMCTBA aMHUHOKHCIOT (Ha TpUMepe IIHIMHA). buonormueckoe
3Ha4YCHUE aMUHOKHUCIIOT. IlenTtuant

4.2 benku kak mpupomHBIE BBICOKOMOJEKYJSIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT M TPETUYHas CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBa OEIKOB:
TUAPOIN3, ICHATYpAIlsl, KAYeCTBEHHBIC PEaKIuy Ha OSIKU

3) BricokomoOIIEKyIsIpHBIE COEAMHEHUS

5.1 OCHOBHBIC TIOHSITUS XHUMHH BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIUMEPU3aLIUU, CPEIHSS MOJICKYIIpHas
Macca. OCHOBHBIE METO/IbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN -
MOJIMMEPHU3ALIUS U TTOJTUKOH/ ICH AU

5.2 OKClepUMEHTANIbHBIE METOABl H3Y4YEHHs BEIIECTB W UX IPEBpAIICHUNA:
O3HaKOMJIEHHE ¢ 00pa3liaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMace,
Kay4yKoB. [lonydeHne CHHTETUYECKOro KayuyKa U PE3UHbI

[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
oOpasoBarenbHOl Tporpammsl (11 kiracc)

Kog [IpoBepsiembie pegMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOr0 00pa3oBaTeIbHON MPOrpaMMBbl CPEHEr0 O0IIEro 00pa3oBaHMs
pesysbrara
1 Teopernyeckne OCHOBbI XUMUH
1.1 Brnanenne cucremMoil XMMHUYECKMX 3HAHUM, KOTOpass  BKJIKOYAET:

OCHOBOIOJIArarolue MOHATUSL (XMMUYECKUN AJIEMEHT, aTOM, 3JIEKTPOHHAs
oboiouka aroma, S-, P-, 0-3JEKTPOHHBIC OPOWTAIM AaTOMOB, WOH,
MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATENIBHOCTb, CTEIIEHb OKUCIIEHUS,
XUMUYECKass CBs3b, MOJb, MOJIIpHAs Macca, MOJSIPHBIA 00BeM,
KPUCTAJUTMYECKAs PEUIeTKa, TUIbl XUMUYECKUX PEaKIHil (OKUCITUTENbHO-
BOCCTAHOBUTEJIbHBIE, HK30- M OSHJIOTEPMHUYECKHE, PEAKIUU HOHHOTO
o0MeHa), pacTBOp, DJIEKTPOIHTHI, HEIJIEKTPOJIUTHI, IJIEKTPOTUTHUCCKAS
JTUCCOLMAIUS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOU
peakuu, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TeOopHs
AJIEKTPONIMTHYECKON  aucconumaunu, Ilepuogmueckuit  3axkon  JI.W.
Menneneesa, 3aKOH COXpaHEeHHUS Macchl), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAKTOIOrMUECKHE CBEICHHSI O CBONCTBAX,
COCTaBe, TIOJYYCHMH U O€30MaCHOM HCIONB30BAHUM  BAXKHEHIITUX
HEOPTaHWYECKUX BEIIECTB B OBITY M MNPAKTUYECKOW JAeATEIbHOCTU
YeJioBeKa

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




1.2 CdopMHUpOBaHHOCT, yYMEHUU BBISABIATH XapaKTEpHblE TMPU3HAKU U
B3aMMOCBSA3b M3YUCHHBIX TIOHSTHUN, NPUMEHSTh COOTBETCTBYIOIME
IOHATHS IIPU ONKMCAHUU CTPOEHUS M CBOMCTB HEOPraHWYECKUX BEIIECTB U
UX TPEBpAIICHUN; BBIABIATH B3aUMOCBA3b XHMMUYECKUX 3HAHUU C
HOHATHAMMU U TPEACTaBICHUSAMH IPYTUX €CTECTBEHHOHAYUYHBIX TPEIMETOB

1.3 BrnaneHne OCHOBHBIMH METOJAMH HAay4yHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKUX  sIBIeHUN  (HAONroAeHHWe, UW3MEpEeHUe, OKCIePUMEHT,
MOJICTTUPOBAHUE)

14 ChopMUPOBAaHHOCTH YMEHHH ONpeNesTh BaJICHTHOCTh W  CTEICHb

OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB B COECIMHEHUSIX PA3IMYHOrO COCTaBa,
BUJI XUMHUYECKOM CBsi3M (KOBAJIGHTHAs, WOHHAs, MeTaJUTM4ecKas,
BOJIOPOJHAsl) B  COCAUHEHMSIX, THUI  KPUCTAUIMYECKOH  pELIETKU

KOHKPETHOT' O BEIICCTBA (aTomHas, MOJICKYJIsIpHAS, HOHHas,
MeTaJlTnyecKas)
1.5 ChopMHpOBAaHHOCT YMEHUH OINpPEICIATh XapaKTep CPeabl B BOJIHBIX

pacTBOpax HEOPraHMYECKUX COEAMHEHUM

1.6 CdhopmMupoBaHHOCTh YMEHUS KIacCU(DUITUPOBATh XUMUYECKHE PEAKIIUU 110
pa3MYHBIM TpU3HAKaM (YUCITy W COCTaBy pEarupyroluX BeIIEeCTB,
TerioBoMy 3(G(deKTy peakiud, HW3MCHEHHUIO CTCICHeW OKHCICHUS
DJIEMEHTOB, 0OPATUMOCTH PEaKIUH, YYACTHIO KaTaIN3aTopa)

1.7 CdopMHupoBaHHOCTH YMEHUN COCTABIISITh YPAaBHEHUS PEAKIMIl pa3TUUHBIX
TUIIOB, TIOJHBIE U COKPALICHHbIC YPAaBHEHUS PEaKLUUi MOHHOIO OOMEHa,
YUUTBIBasl YCJIOBHUS, IPU KOTOPBIX 3TH PEaKUy UAYT JI0 KOHLA

1.8 CdopMHUpOBaHHOCTh YMEHHIl MPOBOAUTH PEAKLUUH, MOATBEPKAAIOIINE
KayeCTBEHHBI  COCTaB  pa3IMYHbIX  HEOPraHMYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB

1.9 ChopMHUpOBaHHOCT YMEHHH PACKPBIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIX PEAKLUN IOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOI'O
OanaHca 3TUX peakuil

1.10 ChopmupoBaHHOCTh ~ yMEHHH  OOBSCHATH  3aBHCUMOCTH  CKOPOCTH
XMUMHUYECKOHN peakiiy OT pa3InYHbIX (PaKTOPOB

1.11 ChopMUpPOBAaHHOCTL ~ yMEHUH  OOBSACHATH  XapakKTep  CMEIICHUS
XUMHYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle [aTenbe)

2 OO0m1as 1 HeOpraHUYECKasT XUMUS

2.1 CdopMupoBaHHOCTh YMEHHH pacKkpbiBaTh cMbICH [leprnonnueckoro 3akoHa
.M. MenneneeBa ©u JEMOHCTPHPOBATh €ro CHUCTEMATH3UPYIOUIYIO,
OO0BSICHUTENbHYIO M IPOTHOCTUYECKYIO (PYHKIINU

2.2 ChopmMupoBaHHOCTh YMEHHH XapaKTepU30BAaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 3J1eMeHTOB | - 4 nepuonoB [leproauueckoil cucteMsl

NOKYMEHT MOAMNNCAH 3JIEKTPOHHOM NOAMNNCLIO
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xuMuueckux amementoB .M. Meneneesa, HConb3ys moHstus "s-, p-, d-
AJIEKTPOHHBIE  opOuTanu", '"JSHepreTH4eckue ypoBHH'", OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XHUMHUYECKUX DJJIEMEHTOB M UX
COCIMHEHMI MO mnepuojgamM U rpymnmnam llepuogudeckoil cHCTEMBI
xuMuueckux anemenToB .M. MenneneeBa

2.3 ChopmMupoBaHHOCTh YMEHHMH XapaKTepu30BaTh (OMHUCHIBAaTh) 0OOIIKE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJIATh  CYIIECTBOBAHWE  TCHETHYECKOW  CBSI3M  MEXKAY
HEOpraHNYeCKUMHU BEIIIECTBAMHU c IIOMOIIIBIO ypaBHEHUIA
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIUN

2.4 CdopmupoBaHHOCTD yMEHUHI yCTaHaBJIMBATh IIPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB II0 MX COCTaBy K OIPEINCIIEHHOMY Kiaccy
(rpynme) coeaMHeHMH (IpocThle BELIECTBA - METAUIbl U HEMETasllbl,
OKCH/JIbl, OCHOBAHUSI, KUCIOTHI, aM(OTepHbIE TUIAPOKCHIBI, COJIN)

2.5 CdopmMupoBaHHOCTh YMEHUI HCIOIB30BATH XUMHUYECKYIO CHMBOJIUKY IS
coCTaBJIeHUs] (OPMYJI BEIIECTB U YypPaBHEHHUH XHMHYECKUX pEaKIHi,
cucremarnyeckyro HoMmeHkinarypy (IUPAC) u TpuBManbHble Ha3BaHUs
OTJENbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbld ras, YIJIEKUCIBIA ras,
aMMHaK, raiieHas U3BecTb, HeraileHas U3BeCTh, TUThEBAs CO/A, MUPUT U

Apyrue)

2.6 ChopmMupoBaHHOCTh YMEHHMH XapakTepu3oBaTh (ONMHUCHIBATH) 0OOIIME
XMMHYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKAaTh  CYIIECTBOBAaHME  TEHETHYECKOW  CBSI3M  MEXIY
HEOpraHMYeCKUMHU BEIIECTBAMU c MOMOILBIO ypaBHEHUH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIUN

2.7 CdopMHpOBaHHOCT, YMEHMH IJIAHUPOBATh M BBINOJIHATH XUMHUYECKUN
HKCIEPUMEHT (pa3fioKeHHWEe TMEepOKCHAAa BOAOPOJa B MPUCYTCTBUU
KaTalnu3aTopa, ONpEAEIECHUE CpEeAbl PacTBOPOB BEIIECTB C IOMOIIbIO
YHHUBEPCAJIBHOTO HWHAMKATOpPA, BIMSHHE pa3IHYHBIX (AaKTOpPOB Ha
CKOpPOCTb ~ XMMHYECKOM  peaklMH, peaklud HOHHOro  OOMeHa,
KaueCTBEHHbIC PEaKUUU Ha Cynbdar-, kapOOHAT- M XJOPUI-AaHUOHBI, Ha
KaTUOH aMMOHHUsS, pEUIeHHE OHKCIEPUMEHTaJIbHBIX 3aJad [0 TeMaM
"Meramte" u "Hemeramnel") B COOTBETCTBHM C TpaBUIAMH TEXHHKHU
Oe3omacHOCTH TpU OOpallleHUH C BeIIeCTBAaMM U JIaOOPaTOPHBIM
000pyI0BaHUEM; MPEACTABIATh PE3YAbTAThl XUMUYECKOI0 IKCIEPUMEHTA
B ¢opMe 3amWcH ypaBHEHWH  COOTBETCTBYIOIIMX PEAKIUA |
(bopMyIHpoBaTh BBIBO/IBI HA OCHOBE ATUX PE3YJIbTaTOB

2.8 ChopmupoBaHHOCTh ~ yMEHUH  COOMIOAATh  NpaBUia  IOJIb30BAHMS
XUMHUYECKON TMocyqoi ¥ J1abopaTOpHBIM O0OpYJOBAaHUEM, a TaKKe
HpaBWia OOPAIIEHNs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLHUSIMH IO
BBINOJIHEHHIO JTAOOPATOPHBIX XUMHUYECKUX ONBITOB

2.9 ChopmMupoBaHHOCTh yYMEHHH XapaKTepHU30BaTh XUMHUYECKHE MPOIECCHI,
JeKalue B OCHOBE TPOMBIIIICHHOTO TOJMYYEHHsSI CEPHOM KHCIIOTHI,
aMMHaka, a Takke C(HOPMHUPOBAHHOCTh TMPEACTaBICHUH 00 OOmmX
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HAayY4YHBIX TIPUHOUIIAX KW OKOJIOrH4YCCKHX HpO6J’IeMaX XHMHUYECKOIo

MPOU3BOJICTBA
3 XUMHS U )KU3Hb. PacueTsbl
3.1 CdopMHUpOBaHHOCTh MPEACTABICHUH O XUMHYECKOW COCTaBJISIOIIEH

€CTeCTBEHHOHAYYHOW KapTUHBI MHpPA, POJU XMMHU B TIO3HAHUH SIBJICHHUU
npuposibl, B (OPMUPOBAHUU MBIIIJICHUS U KYJIbTYPbl JIMYHOCTH, €€
(YHKUIMOHANBHOM  IPaMOTHOCTH,  HEOOXOAMMOM Ui peLIeHus
IPAKTUYECKUX 3a7a4 M SKOJIOIMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K
CBOEMY 3[I0POBBIO U IPUPOTHOMN cpelie

3.2 CdopMHUpOBaHHOCT, YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
UH(OPMAIUIO, TOJIYYaeMYI0 U3 Pa3HbIX HUCTOYHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKAIINH, CeTh VIHTEpHET U apyrue)

3.3 ChopMHupOBaHHOCT, YMEHHM  COONIOAATH  MpaBWiIa  JKOJIOTHUYECKU
11eJIeCO00Pa3HOro MOBEJACHUS B OBITY U TPYIOBOW JEATEILHOCTH B IEISX
COXPAHCHHSI CBOCTO 37I0POBbsSI M OKPYXKAFOIIEH MPUPOTHON CPEIbI

3.4 Oco3HaBaThb  OMAacHOCTb  BO3JEHCTBUS  HA  JKUBbIE  OPTaHU3MBI
OMpEICIICHHBIX BEIIECTB, MTOHMMas cMbIcha mokasarens [1/IK, moscHsaTe Ha
npuMepax CHocoObl YMEHBUICHHS W NPEIOTBPAIICHHUS HUX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa

3.5 CdopMHupOBaHHOCTH YMEHHH MPOBOIUTH BBIUYUCICHUS C UCIIOIB30BAHUEM
MOHATHUS "MaccoBasi JIOJIsI BEUIECTBA B pacTBOpe', 0ObEMHBIX OTHOIICHHI
ra3oB MpU XUMUYECKUX PEAKIIHIX, MACChI BEIIECTBA WM 00beMa ra3oB 1o
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOTO U3
YYaCTBYIOIIMX B pPEaKIMH BEIIECTB, TEIUIOBOro 3¢¢eKkra peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHUsI MacChl BEIIECTB, MpPEBpPAlICHUS U
COXpaHCHHA OHEPTIUU

[TpoBepsiembie anemMeHTHI coaepskanus (11 kimacc)

Kon [IpoBepsiemMblii 2JIEMEHT CONEpKAHUS
1 TeopeTrnueckue OCHOBBI XHMUN
11 XUMHYECKUH 37eMeHT. AToM. SIapo aroma, W30TOMbl. DJIEKTPOHHAs 000JI0YKa.

DHepreTHYecKue YpPOBHHU, MOMAYPOBHU. ATOMHBIE OpOUTAH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHusl SJIEKTPOHOB M0 OpOUTANISIM B aTOMax AJIEMEHTOB
MIEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOHPUTYpallHsl aTOMOB

1.2 ITepronnueckuii 3akoH u [lepuoguueckas cucrema XuMu4eckux 3emMeHToB [[. 1.
MenneneeBa. CBsA3p mnepuoguveckoro 3akoHa u Ilepuogumueckoil cuctemsl
XuMuyeckux aneMmeHToB [[.M. MeHaeneeBa ¢ COBPEMEHHON TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHUYECKHX DJJEMEHTOB |
00pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TPYINIaM U TMepUoaM.
3HadyeHNe MePUOIUISCKOr0 3aKOHA B Pa3BUTUN HAYKH
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1.3 Crpoenne BemecTBa. XWUMHYECKas CBsA3b. Buapl XUMHYECKOW  CBS3H
(koBajieHTHas HETOJIIpHAs W TOJsSpHas, HWOHHAs, MeTauinyeckas). HoHBI:
KaTHOHBI U aHWOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHON XUMHUYECKON CBSI3U
(oOMeHHBIN U JOHOPHO-AKIENTOPHEIN). BomopoHas cBs3b

14 BanenTHOCTB. DJIeKTpOoOTpULIATENIbHOCTh. CTENEHb OKUCIEHUS

1.5 BemectBa MONEKYISIPHOrO M HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THUIBl KPUCTAIIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOWCTBA
BEIIECTB OT THUIA KPUCTAUIMUECKOW pemeTku. [loHsTHe O aucCnepcHBIX
cucremax. VIcTUHHBIE M KOJUIOMJIHBIE pacTBOpbL. MaccoBasi 10l BEIIeCTBa B

pacTBoOpe

1.6 Knaccugukanus Heoprannyeckux coeanneHuil. HomeHkmaTypa HeopraHu4eckux
BEIIIECTB

1.7 Xumuueckast peakius. Kinaccudukanus XUMHUYECKUX peakuuii B

HEOPraHWYECKOM M OpraHMYeCKOW XUMHUU. 3aKOH COXPAHEHHs MacChl BEIIECTB,
3aKOH COXPAaHEHHUS U IPEBPALLEHUS YIHEPTUU IPU XUMUYECKHUX PEAKIUAX

1.8 CKOpOCTb peaKIuu, €€ 3aBUCUMOCTD OT Pa3Iu4HbIX (PaKTOPOB

1.9 OOpatumble peakuuu. XuMU4eckoe paBHoBecue. DakTOpbl, BIHAIOIINE Ha
cocTosiHue XuMmuieckoro pasHosecus. [Ipunmun Jle [llarense

1.10 DnekTponutryeckas auccormanus. CuibHble W ciaadbie 3nekTponuThl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KHUCJAA, HeﬁTpaﬂbHaH, HICJI0YHasd. PeaKI_[I/II/I
WOHHOr0 0OMeHa

1.11 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKITUN

2 Heoprannueckas xumust

2.1 Hewmerannsbl. [Tonoxxenne HemeTtayuioB B Ilepuoauueckoil cucteMe XUMHYECKUX
snementoB J[.M. MenzaeneeBa U OCOOEHHOCTH CTpOeHHUs aToMOB. Puznyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha IPUMEPE KUCIOPOAA, CEPBL,

tdhocdopa u yraepona)

2.2 XVUMHYECKHE CBOWCTBAa BaKHEHIIMX HEMETAJIOB (TaJOreHoB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) M UX  COSAMHEHHMH  (OKCHJIOB,
KHUCIIOPOJICONIEPKAIMUX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHuit). I[lpumeHenue
BaXHEHMIIINX HEMETAJJIOB U UX COSAUHEHUN

2.3 Meramubl. Ilonoxxenne MeraiuioB B Ilepuonnueckon cuUCTEME XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHS IJIEKTPOHHBIX 000I0YEK
aToMoB MeTaiuioB. OOmme ¢pu3ndeckue cBoicTBa MeTayuioB. CrijlaBbl METAJIIOB.
DJIEKTPOXUMHUYECKHUI Psijl HAIPSYKEHUI METalIoB

2.4 XVUMUYECKHE CBOWCTBA BaXXHEHINIMX METAJUIOB (HATpHi, Kaluid, KalblUH,
MarHui, TFOMUHHMA, ITUHK, XpOM, JKeJIe30, MeJb) U UX coequHeHwi. OOIme
CIocoOBI MoTyueHus MeTauioB. [I[puMeHeHe METAIIIOB B OBITY M TEXHUKE

2.5 I'emeTnyeckas CBS3b HCOPraHNMYCCKUX BCHICCTB, IMPUHAIICKAIINX K pa3JIMdYHbIM
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Kj1accaM

3 XUMUS U )KU3HB

3.1 Pone xuMum B oOecriedyeHWH HKOJIOTHYECKOM, HHEPreTHYECKOW | IHINECBOU
0€30MacHOCTH, Pa3BUTUU MeIUIUHBL. [IOHATHE O HAyYHBIX METOAAaX MO3HAHUS
BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2 [IpencraBienust 00 OOMMX HAYYHBIX NMPUHIUIAX MPOMBIIIIEHHOT'O MOMYyYEHHUS
BOXHEMIINX BelecTB. YenoBeK B MUPE BEIECTB M MAaTEpUAjOB: BaKHEHIINeE
CTPOUTENIbHBIE MaTepHualbl, KOHCTPYKLMOHHBIE MaTEpHallbl, KPAaCKH, CTEKIIO,
KepaMuKa, MaTepuajbl Ui JJIEKTPOHHMKH, HAHOMATEepUaJbl, OPraHWYECKHE H
MHUHEpaJllbHbIE Y00peHUs

3.3 XuMHST W 3J0pOBbE YEJIOBEKA: IMpaBUja HCIOJb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuia 0E30MaCHOr0 UCTIOIH30BAHUS TIPEMApaToOB OBITOBONW XUMUHU
B ITOBCEIHEBHON KU3HU

[Tposepsiembie Ha EI'D o xumMuu TpeOoBaHUs
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTenbHOM MpOrpaMMbl
cpenHero oo1ero oopa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHUS
MIPOBEPSIEMOTr'0 | OCHOBHOM 00pa30BaTEbHON IPOrpaMMBbI CPEIHEr0 00IIEro 00pa3oBaHUS
TpeOoBaHMS
1 Brnanenue cucremMoil XUMUYECKUX 3HAHUM, KOTOpasi BKIKOYAET:
1.1 OCHOBOITOJIATAIOIINE TOHATHS (XMMHUYCCKUU DSJIEMEHT, aToOM, HW30TOIbI,

JIIEKTPOHHAsE 000JI0YKa aToma, s-, P-, 0-3JeKTpOHHBIE OPOUTAIM aTOMOB,
OCHOBHOE ¥ BO30YXKICHHOE COCTOSIHHE€ aTOMa, WOH, MOJEKYyIa,
BAJICHTHOCTb, JIEKTPOOTPHIIATEILHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKast
cBi3pb (O mu TCBA3b = gparHple CBSI3M), THOpPHIM3AIUS ATOMHBIX
opOuTanel, KpHCTAIMUECKass pemeTKa, MOJb, MOJSIpHAs Macca,
MOJIIpHBI  00beM, MOJSpHas KOHIEHTpAlWs, pacTBOPHl (MCTHHHBIE,
JMCIEPCHBIE  CHCTEMBbI), KPUCTAUIOTUAPATHI,  YIIEPOJHBIA  CKEleT,
(GyHKIMOHANBHAS TPYNIa, paauKal, H30MEpbI, CTPYKTypHas (opmyra,
n3oMepusi  (CTpyKTypHas, reoMmeTpuueckas (IMc-, TpaHCU3OMEPHs),
TOMOJIOTHUECKUIM  Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- H
a30TCOJIEpXKAIIUE COCAMHEHUS, OWOJOTMYECKM aKTHUBHBIC BEIIECTBA
(yrneBoabl, XHUpbI, O€JIKH), MOHOMEpP, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC ~ COSIMHEHUS, KPEKUHI, pPUGOPMHUHT,  THIIBI
XUMHYECKHX pEaKIHid (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE, 9JK30- H
SHJIOTEPMUYECKNE, PEaKIWU HOHHOTO OOMEHa, TOMO- U TeTepOrcHHBIC,
oOpaTuMble M HEOOpaTHMBIE), PacTBOp, SJCKTPOIUTHI, HEIIECKTPOJIHTHI,
AJIEKTPOJIMTHYECKAST JMCCOLMAIUS, CTENEeHb IUCCOLHUAIMU, OKHUCIHUTEINb,
BOCCTAQHOBUTEINb,  JJEKTPOJU3, CKOPOCTh  XHMHYECKOH  peaKIuw,
XMMHUYECKOE PABHOBECHE)

1.2 TEOPUU U 3aKOHBI (TEOPHs] XUMHUECKOTO CTPOEHHUS OPTaHMYECKUX BEIIECTB
AM. byriepoBa, Teopus  DJEKTPOJIUTHUUECKOW  AMCCOILHAIINH,
[Tepuonnueckuii 3axkon JI.MI. MeHnneneeBa, 3aKOH COXpaHEHHS MAacChl),
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3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3BIK XUMHHU, MHUPOBO33ZPCHUYCCKHUC
3HAaHHUA, JICKAIIUC B OCHOBC ITOHUMAHHA IMPUYUMHHOCTH H CHCTCMHOCTHU
XUMHUYCCKHUX SIBJIGHI/Iﬁ, COBpPCMCHHBIC TMPCACTABJICHUA O CTPOCHHUU
BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3 MIPEICTABIICHUS 0 MeXaHu3Max XAMHAYECKAX peaKIuii,
TEPMOAMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHMS,
0 XUMHUYECKOM PaBHOBECHUH, TUCTIEPCHBIX CUCTEMAX

1.4 (dakToNOrMyecKne CBEICHHS O CBOMCTBAaX, COCTaBe, IOJIYYCHUU U
0e30MacHOM  HCHOJb30BAHMM  BAXHEHWIIMX  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY M MMPAKTUYECKOH 1A TEIIbHOCTH YeJIOBEKa

1.5 o0Iue Hay4Hble MPUHLMIIBI XMMHYECKOro HPOM3BOACTBA (HA MpUMepe
IPOM3BOJCTBA CEPHOM KHCJIOTBHI, aMMHaKa, METaHOJa, IepepadoTKu
HedTH)

2 ChopmMupoBaHHOCTb YMEHUI BBISABIATH:

2.1 XapaKTepHbIC MPU3HAKU U B3aUMOCBS3b W3YUYEHHBIX MOHATHH, NPUMEHSThH

COOTBCTCTBYIOIIHUEC TIIOHATHA MPH ONUCAHWH CTPOCHUA U CBOMCTB
HCOPraHNMYCCKHUX U OPraHNn4YCCKrUX BCHICCTB U UX npeBpameHHﬁ

2.2 B3aMMOCBS3b XHMHUYECKUX 3HAHWH C IIOHATHSAMU U IpeaACTaBICHHUAMUA
Apyrux mnpeamMeToB JId 0oJlee OCO3HAHHOTO IOHHMAHUS U OOBICHCHUS
CYHIHOCTH MAaTCpHUaJIbHOI'0 €IMHCTBAa MHUpPa

3 ChopMUPOBaHHOCTh YMEHHMS UCIIOJIb30BaTh:

3.1 HAUMEHOBAaHHUS XHMMHYECKHMX COCIMHEHUUA MEXIYHApOIHOrO CO3a
TEOPETUUECKON U MPUKIAIHON XUMHUH U TPUBHAJIbHBIE HA3BaHUs BEIIECTB,
OTHOCAIIUXCA K UM3YUCHHBIM KJIAaCCaM OPraHUYCCKHUX U HCOPraHUYCCKHX
COCTUHEHUN

3.2 XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBjieHHs] (OpMyn HEOpraHM4eCKHX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) (hOPMYJT OPTaHMUYECKHIX BEILECTB

4 ChopMHUPOBaHHOCTh YMEHHMS KJIaCCU(UIIMPOBATD:

4.1 HEOPTaHWYECKUE BEIIECTBA, CaMOCTOSITENIbHO BBIOMpAaTh OCHOBAaHUS U
KPUTEPUHU IS KINaCCU(PUKALMK U3Y4aeMbIX XUMUYECKHX OOBEKTOB

4.2 OpraHMYEeCKHE BEUIECTBAa, CAMOCTOATENbHO BHIOUPATh OCHOBAaHUSA U
KPUTEPUU 15 KIacCHU(PHUKAIINN H3y4aeMbIX XUMUYECKUX 00BEKTOB

4.3 [0 pa3IM4YHbIM TMpHU3HAKaM (YUCILYy M COCTaBy PEarupyroollux BEIIECTB,
TEIUIOBOMY A3(QQEKTy peaklud, H3MEHEHHUI0 CTENEeHEeW OKUCIIEHUs
3JIEMEHTOB, 0OPaTUMOCTH PEaKIH, YYaCTHIO KaTaln3aTopa)

5 CdopMHUpOBAaHHOCTh YMEHHUSI XapaKTePU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM H BO30Y)KJICHHOM COCTOSIHHH) U MOHOB XUMHUYECCKHIX
aneMeHToB | - 4 nepuonos Ilepuoguyeckoii cucremsl [[.1. Menneneesa u
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UX BaJCHTHBIC BO3MOYKHOCTH, MCIIOJB3YsI MOHATHS S-, P-, (-3JEKTpOHHBIC
opOUTaIH, SHEPreTUYECKHE YPOBHU

ChopmupoBaHHOCTb yMeHHsSI OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX HUMH COEIWHEHHH I10
IIEPUOAAM U IPyNIIaM

CdopMHUpOBAaHHOCTP YMEHHSI COCTABJIATH YPAaBHEHHUS XHUMHUYECKHX
peaxIuii ¥ pacKpbIBaTh UX CYIIHOCTD:

7.1

OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMI MOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOIO OajlaHca ITUX PEAKITU

7.2

YpaBHEHUsI pEaKIUil pa3TUYHBIX THIOB, TIOJHBIE W COKpAIeHHBIE
ypaBHEHUs peaKkiuii HOHHOIO OOMEHa, YUUThIBasl yCIOBHS, MPU KOTOPBIX
9TU peaKIuy UIYT J0 KOHIIA

7.3

peakuuii TUIPOIU3a, pEaKlUid KOMIUIEKCOOOpa3oBaHusl (HA MpuUMepe
THJIPOKCOKOMIUIEKCOB IIMHKA U AJTFOMUHHS)

CdopmMHupoBaHHOCTh YMEHUS MTOATBEPKIATh:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBHCUMOCTH PpEaKIMOHHOMN
CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpaTHOCTH U TUIa
KOBAJICHTHOM CBsi3M (O~ m T-CBA3H) p3apMHOro BIUSHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TaKK€ OT OCOOEHHOCTEH peaau3aliy pa3iInyHbIX
MEXaHNU3MOB ITPOTEKAHUS PEAKIIUI

8.2

XapaKTEpHbIE XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMH U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIIUI

ChopMupOBaHHOCTh YMEHHS XapaKTEpU30BaTh COCTaB W BaKHEUIIHE
CBOMCTBa BEIIECTB, NPUHAICKAIIUX K OMPEIEICHHBIM KlaccaM U
TPYIIIaM COCITUHEHUH (IMPOCThIC BEIIECTBA, OKCHUIBI, THAPOKCHUIIBI, COJIH;
YTIICBOJIOPOJIBI, TTPOCTBIC 3(PHUPBI, CUPTHI, (PEHOIBI, ATBJICTH/IBI, KETOHBI,
KapOOHOBBIC KHCJIOTBI, CJIOXKHBIC 3(UPBI, JKUPBI, YIIIEBOIbI, AMHUHBI,
AMUHOKHCIIOTHI, OSITKH)

10

ChopMHpOBAaHHOCT, YMEHHUS MPOBOAHWTH PACUYCThl [0 XUMHUYECKUM
dbopmynaM M ypaBHEHHUSM XHMMHUYECKUX pEaKUUd C HCIHOIb30BAaHUEM
(bu3MYECKUX BETUYHH:

10.1

Macchl (00beMa, KOIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUU, €CTH OJTHO U3
HCXOJHBIX BEIIECTB JAaHO B BHUJIE PacTBOpa C OINPEIEIECHHOW MAacCOBOM
JI0JIei pacCTBOPEHHOIO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH)

10.2

MacCOBOM WM 00ObEMHOM JTOJIH, BBIX0JIa TIPOIYKTA PEAKIIUH

10.3

Ter1oBoro 3dexra peakuuii

10.4

00BbEMHBIX OTHOIIIEHHI Ta30B

10.5

110 HAXOXKACHUIO XMMUYECKOH (POpMYJIIbI BELIECTBA
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11

Brnanenne cucremMoil 3HaHMM O METOJAaX HAYYHOrO TO3HAHUS SIBICHHI
MIPUPOIBI, MCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHHE NMPUMEHSTH
STU 3HAHUS MPU SKCIEPUMEHTAIILHOM HCCIEAOBAaHUU BEIIECTB W A
OOBSICHEHHS] XUMHUYECKUX SBJICHHH, HWMEIOIIMX MECTO B MPUPOJE,
MPaKTUYECKOMN JACATEIHPHOCTH YEIOBEKA M B TIOBCEHEBHOMN KU3HU

12

ChopMupoBaHHOCTh yMEHHS NPUMEHATHh (UCIOJIB30BaTh) 3HAHUS O
COCTaBE WU CBOMCTBaxX BEIIECTB Ul OSKCIEPUMEHTAJIbHOW IPOBEPKU
TUIIOTE3 OTHOCHUTEIbHO 3aKOHOMEPHOCTEH TNPOTEKAaHUS XUMHUYECKHX
peakuuil ¥ TNPOTHO3UPOBAHUSA BO3MOXKHOCTEM MX OCYLIECTBIICHUS;
CUCTEMHBIE XMMMUYECKHUE 3HAHMS JJI1 OOBSCHEHUS M NPOTHO3UPOBAHUS
ABJICHUN, HUMEIOIIMX €CTECTBEHHOHAYYHYIO TPUPOAY; JUISl MPUHATHS
I'PaMOTHBIX PelIeHUH Tpo0eM B CUTYallUsIX, CBA3aHHBIX C XUMUEH

13

ChopmMupoBaHHOCTh YMEHMs IUIAHUPOBATH U TPOBOIUTH XUMHYECKUH
OKCHEPUMEHT (IOJyYEeHHUE M M3YyYEHUE CBOMCTB HEOPraHWYECKUX U
OpPraHWYEeCKUX BENIECTB, KAueCTBEHHBIC PEAKIHH  YIJIEBOIOPOIOB
Pa3MMYHBIX KJIACCOB M KHCIOPOACOJCPIKAIINX OPraHMYECKUX BEIICCTB,
pelIeHne SKCIePUMEHTAIBHBIX 33J[ay 10 PaClO3HABAHUIO HEOPTaHUYECKUX
U OpraHMYeCKUX BELIECTB) C COOJIOJCHUEM NIpaBHJI 0O€30MacHOro
oOpamieHHss C BEIIECTBAaMH U JIaDOpaTOpHBIM  00OpYJOBaHHEM;
dbopMyIMpoBaTh LETH UCCICIO0BAHUS; MPECTABIATh B pa3IMuHON (opme
pe3ynbTaThl  JOKCIIEPHUMEHTA, AHAJIU3UPOBAaTh W OLEHHUBATh X
JIOCTOBEPHOCTH

14

CdopMHupOBaHHOCT YMEHHUSI OCYIIECTBIATH LEJICHANPABICHHBIA MOUCK
XUMHUYECKON MH(POpPMALIMU B Pa3IMYHBIX UCTOUHUKAX (HayyHast U yuyeOHo-
Hay4JHas JUTepaTypa, CpeJCcTBa MacCOBOW MHPOpMAIUH, CeTh IHTEpHET 1
Jpyrue), KPUTUYCCKH aHAIM3MPOBATh XHMHUYECKYI0 HWH(POPMAIIHUIO,
nepepabaTbiBaTh €€ W HCIOIB30BaTh B COOTBETCTBUHU C IOCTABICHHOU
y4eOHOM 3a/1auei

15

CdopMHUpOBaHHOCT, ~ YMEHHSI IPOTHO3UPOBATH, AHAJIU3UPOBATH U
OLlEHMBaTh MH(OpMAIMIO C TMO3ULMUHA 3SKOJIOTHYECKOH Oe30macHOCTH
MOCJIEACTBUI OBITOBOM W TPOM3BOJACTBEHHOW JEATEIbHOCTH YEJIOBEKa,
CBA3aHHOM C TmepepaboTKON BewiecTB; CHOPMUPOBAHHOCTh YMEHUUN
OCO3HABaTh OMACHOCTb BO3ACHCTBUS HA )KMBBIE OPIraHU3MBbI OIPEIEIICHHBIX
BEILECTB, IIOHMMas CMBICI IIOKa3aTess MpeAesIbHOM  JOIYCTUMOM
KOHIIEHTpAllMi, M TMOSCHATh Ha HpHUMepax CIOCOObl YMEHbBILIEHUS U
IIPEIOTBPAIICHNS UX BPEIHOIO BO3ICHCTBUS HA OPTaHU3M UYEJIOBEKA

[TepeueHs 351eMEHTOB cozepkaHus, mpoBepsieMbix Ha EI'D no xumun

Kon

HpOBepHCMHﬁ QJICMCHT COACPIKAHUA

TCOpCTquCKHe OCHOBbI XMMHUH

11

Crpoenue BemectBa. CoBpeMeHHas MOZENb CTPOEHMsS aTroMa. Pacnpenenenue
3JIEKTPOHOB 10 JHEPreTHYecKuM YpoBHAM. Kiaccudukanus XuMHYECKHX
anemMeHToB. OCOOCHHOCTH CTPOCHUSI SHEPTEeTUUYECKUX YPOBHEW aTOMOB (s-, p-, d-

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




anemMeHToB). OCHOBHOE W BO30YXICHHOE COCTOSHHUSI aTOMOB. OJIEKTPOHHAs
KoH(uUrypanus aroma. BajJeHTHBIC 37IEKTPOHBI

1.2

Ilepuomuueckas cucremMa xumudeckux diemeHtoB .M. Menneneesa.
O®usnueckuit cmbicn [lepuoandeckoro 3akona /.M. MenneneeBa. [lpuunHbl 1
3aKOHOMEPHOCTH H3MEHEHHUsSI CBOMCTB JJIEMEHTOB M HMX COCIMHEHUH IO
nepuojaM M TpynnaMm. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB IPOCTBIX
BEIIECTB, BOJOPOIHBIX COSIMHEHMH, BBICIIIUX OKCHUJ/IOB U THJIPOKCH/]IOB

1.3

BanenTHOCTb. DlIeKTpOOTpULIATEIFHOCTE. CTENIEHb OKUCIECHUS

14

Bunpl xumuyeckoil cBs3M (KOBaJe€HTHas, HIOHHAsI, METaUINYECKasi, BOJIOPOIHAs)
U MEXaHU3MBI €€ 00pa3oBaHus. MeXMoeKyIsIpHble B3auMoaencTBus. BemecTa
MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOIO CTpO€HUs. THIbl KPUCTAJUIMYECKUX
peleTok. 3aBUCMMOCTb CBOMCTBA BELIECTB OT THUIA KPUCTAUINYECKONW PEILIETKU

1.5

Xumuueckast peaKuus. Kinaccudukanus XUMHUYECKUX peakuui B
HEOPraHMYECKON U OPraHWYECKOW XUMHUHU. 3aKOH COXPaHEHUsI MacCChl BELIECTB

1.6

CKOpOCTL p€akuuun, €€ 3aBUCUMOCTD OT Pa3JIMYHBIX (I)aI(TOpOB

1.7

TennoBeie S(b(l)eKTLI XHUMHUYCCKUX peaxunﬁ. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHHA

1.8

OOpatumblie peakiuu. XuUMHYEeCKoe paBHOBeche. DakTopbl, BIHSIONIME Ha
COCTOsIHUE XUMHUYecKoro papHoBecus. [Tpunuun Jle Hlarense

1.9

Onekrponutuueckas auccounanus. CunbHble W ciiadbie daekTponuthl. Cpena
BOJHBIX PAcTBOPOB BEIIECTB: KHCIAs, HEUTpaibHas, Ienodnas. CrTencHb
nucconuanuu. Peakiuyu HoHHOro oOMeHa

1.10

IM'uaponus coneit. Monnoe npoussenenne Boabl. Bomopoausiii mokaszarens (pH)
pacTtBopa

1.11

Crnioco0ObI BbIpaykeHUsI KOHIIEHTPAIIMU PACTBOPOB: MAacCOBasi 10JIsl PACTBOPEHHOTO
BEILIECTBA, MOJISIpHAsE KOHIEHTpauus. HacelllleHHble W HEHaCHIIIEHHbIE
PacTBOPHI, paCTBOPUMOCTH. KpucTaioruaparsl

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBesieHre BEMIEeCTB B cpenax C
pa3HbIM 3HaueHneM pH. MeTobI 3J1eKTpOHHOTO OataHca

1.13

DNEKTPOINU3 PaCTBOPOB M PACILIABOB COJNEH

OCHOBEI HeOpFaHHHCCKOﬁ XUMHNHU

2.1

Knaccugukarnus Heopranndeckux coenHeHnil. HomMeHknaTypa HeopraHn4ecKux
BEILIECTB

2.2

XWMHUYECKHE CBOMCTBA BAXXHEHIIMX METAJUIOB (HATpPHWH, Kamui, KaJIbIIHH,
MarHuii, aJIOMHUHHHA, IIUHK, XpOM, JKeJIe30, MeAb) U HX coequHeHuil. OOmue
CIOCOOBI IMOJYyYCHHS METAJLIOB

2.3

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yrimepoga W KpEeMHHUS) U HX  COSAUMHEHUH  (OKCHIOB,
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KHCJIOPOJICOEPKAIINX KUCIIOT, BOIOPOIHBIX COSIMHEHU)

2.4 I'enernueckas CBA3b HCOPraHNMYCCKUX BCHICCTB, IMMPUHAICKAIINX K pa3JIMdYHbIM
Ki1accaM

2.5 WNnentudukanus HeOpraHUYECKHX coeAuHeHW. KadecTBEHHbIE peakiuu Ha
HEOPTaHMYCCKUE BEIECTBA M MOHBI

3 OCHOBBI OPTraHUYECKON XUMUHU

3.1 OCHOBHBIE TOJOXKEHHUSI TEOPUM XHMHYECKOIO CTPOEHUS OpraHUYEeCKHUX
coequHeHnit A.M. byrnepoBa. YTiepoaHbIil CKENET OpraHM4eCKONM MOJIEKYIIbI.
KpaTHOCTh XMMHYECKOH cBszu, O- u T-CBA3U, spi- sp2-, sp-rubpuamsanuu
opOHUTaIe aTOMOB YIJiepo/a. 3aBHCUMOCTh CBOMCTB BEIECTB OT XUMHUYECKOTO
cTpoeHus MosieKy. ['omonoru. ['omonornueckuii psa. Mzomepus u n3omepsl

3.2 Ilonatne o  ¢yHkuMoHambHOM  rpymnme.  OpueHTaluoHHble 3} (EKThI
3aMeCTUTENEH
3.3 [IpencraBnenne o kimaccuukanuyu OpraHUYECKUX BemiecTB. Homenkmarypa

OpraHUYCCKUX COGI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaﬂ) U TpPHUBUAJIBHBIC HAa3BaHUA
BaKHEHIIINX HpeﬂCTaBHTeHeﬁ KJIaCCOB OpraHMYCCKUX BCUICCTB

3.4 CBOOOJHOpaAMKAIBHBII M HMOHHBIM MeXaHW3Mbl peakuuu. IloHstue o
Hykieodwuire u snekrpodue. [Ipasumo Mapkosaukosa. [IpaBuio 3atinena

3.5 AnkaHbl. XMMUYECKHE CBOMCTBA AJKAHOB: FaJOr€HUPOBAHUE, NETHIPUPOBAHUE,
TEPMHUUYECKOE Ppa3JIOKEHHUE, KPEKUHI, H30Mepu3auus, ropenue. Ilomydenue
ankanoB. [luknoankanel. Croenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM
pa3MepoM KA. Peakiiuy npucoeIMHEeH s U paJuKaIbHOIO 3aMEICHUS

3.6 AnkeHpl. XMMUYECKHAE CBOMCTBA: PEAKIMH MPUCOSAWMHEHUS (TaJoreHupOBaHUE,
TUAPUPOBAHUE, TUIPOTAJIOTeHUPOBAHUE, TUIpATAIUsi), TOPEHUs, OKHCICHUS W
nonuMepuzanuu. [IpombinieHHBIE W JTAOOpaTOpPHBIE CIIOCOOBI  MONYYCHHS

AJIKCHOB
3.7 Anxaguensl. XMMHMYECKHE CBOMCTBA aJKaJUCHOB: DPEAKLUUU IIPUCOCIUHEHUS
(ruapupoBaHue, TaJIOTEHUPOBAHUE), TOpeHUs W nonuMepusauuu. [lomyuenue
aJIKaInECHOB
3.8 AnxuHbpl. XMMHUYECKHE CBOWCTBA: PEaKLMHM NPHUCOEAUHEHHUs (TaloreHUpPOBAHUE,

THIPUPOBAaHUE, TUApATalysl, THAPOraJoreHUpPOBaHUE) KaK CIOCO0 MOydeHUs
[IOJINMEPOB M JAPYTHX IIOJE3HbIX NPONyKTOB. Peakumu 3amemeHus. l'opeHue
aleTUIIeHa KaK NCTOYHHMK BBICOKOTEMIIEPATYPHOI'O IUNIAMEHH JJI CBAPKU U PE3KH
MmeTaiuios. [Ipumenenne anernieHa

3.9 Apenbl. XHWMHYECKHE CBOMCTBA O€H30jla: peakmuu  AJICKTPOPHIBHOTO
3aMelIeHNs, TMPUCOCTUHEHUS (TUAPUPOBAHME, TallOreHUpoBaHue). Peakius
ropenus. OCOOEHHOCTH XMMHYECKUX CBOHCTB Tomyosa. [lomyuenue OeH3ona.
OCOOCHHOCTH XMMHYECKMX CBOWCTB cTHpona. [lommMepu3anus CTUpOIA.
Crioco0ObI ONy4eHUs U TPUMEHEHNE apOMATHYECKUX YIIIEBOJOPOIOB

3.10 |Crouptel. [IpenenpHBIE ONHOATOMHBIE CHOUPTHL. ~XHWMHYECKHE CBOWMCTBA:
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B3aMMOJICICTBME C  HATpUeM KaK CHOCOO0  yCTAHOBJICHUS  HaIU4Hs
THAPOKCOTPYNIIBI, €  TaJOr€HOBOJOPOJAAMHM  Kak  CHOCO0  TONYYCHHS
pacTBopuTenield, BHYTPU- U MEKMOJICKYJIsIpHAsl Aeruipatamus. Peakius ropenus.
[Tonyyenue »oTaHONaA: peakius OpPOXKEHUS TIIOKO3bI, THApPATAlMS STUJICHA.
OTHIICHTJIMKOJIb M TJIMIEPUH KaK MPEJACTaBUTEIN MPEIeIbHbIX MHOT0aTOMHBIX
CIIUPTOB

3.11 |®enon. Xumuueckue CBOWCTBAa (eHoNa (peakiuu ¢ HATpUeM, THAPOKCHIIOM
HaTpus, Opomom). [lonyuyenue dpenona

3.12 Anpaernnbl. XMMHYECKHE CBOWCTBA TPEACIBHBIX alIbJIETHIO0B: THAPHUPOBAHUE;
Ka4eCTBCHHBIE DPEaKINM Ha KapOOHWIbHYIO Tpynny (peakmus '"cepeOpsHOro
3epkana, B3aumozeiicteue ¢ ruapoxkcusiom meau (II). Ilonyyenune npenenbHbIX
QIBJICTHJIOB: OKHCJICHHE CIUPTOB, THJApATAllMs ameTWiIeHa. AIICTOH Kak
MIPEICTaBUTENb KETOHOB. OCOOCHHOCTH PEaKIIMKM OKUCIICHHS alleToHa

3.13 |KapOoHoBbIe KHCIOTHl. XHMMHUYECKHE CBOMCTBA NPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUYECKIX CBOMCTB MYpPaBbHHON KHUCIIOTHI.
[lonyyeHne mnpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHCJIEHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, ANBACTUAOB. BbIciine mpeneiabHble U
HENpeesIbHbIE KApOOHOBBIE KMCIIOThI

3.14 |Cnoxsble d>¢upsl u >kupbl. CHIocoObl TONyYEHHsS] CIOXKHBIX I(PHPOB.
OOpatuMocTh peakuuu 3Tepupukanuu. IIpumeHeHHe CIOXKHBIX 3(GHUPOB B
NUINEBOH M Tap(pIOMEpHONW NPOMBINUIEHHOCTH. JKHpBI Kak CIOXHBIE 3(UpbI
[JIMLEPUHA W BBICHIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA >KUPOB:
THPUPOBAaHUE, OKHUCIeHUe. ['Maposnn3, WM OMBIIEHHE, >KUPOB KaK CIIOCO0
MPOMBIIIJICHHOTO MOJyYEHHs COJIeH BBICHIMX KapOOHOBBIX KHCIOT. Med kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT

3.15 | Xumuyeckue CBOWCTBAa TJIOKO3Bl: pPEAKIMH C y4aCTHEM CIIUPTOBBIX U
aNbJIETUIHONW TPYII U MOJOYHOKHCTOe OpoxkeHue. [IpuMeHeHue TIIOKO3bI, ee
3HA4YCHUE B KU3HEACATEILHOCTH OpraHu3Ma. Jucaxapusl: caxapos3a, MaJlIbTo3a.
BoccranaBnuBaroniyie W HEBOCCTAaHABIHMBAIOIIME AHMCaXapwIbl. [ maponus
mucaxapunoB. [lomucaxapuasl: kpaxman, riaukoreH. CTpoeHHE MaKpOMOJIEKYI
KpaxMana, TJIMKOTeHa U [eJUIoNIo3bl. (Du3nyeckue CBOWCTBA KpaxMana u
[EJUTFOJIO3hl.  XUMHUYECKHE CBOWCTBA Kpaxmalia: THAPOIH3, KayeCTBEHHAsS
peakius ¢ “UoaoM. XUMHYECKHE CBOWCTBA IIEJUTIOJIO3bI: THIPOJIH3, MOTyueHUE
a¢upoB 1emwnono3bl. [loHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIeTaTHBIN IIEJK)

3.16 | AmuHBL. AMHUHBI KaK OpraHUYECKHE OCHOBAHMS: PEAKIIMH C BOIOW, KUCIOTAMH,
peakiusi TOpeHHs. AHWIMH KaK TMpPeACTaBUTENh apOMaTHYECKHUX AaMHHOB.
XVUMUYECKHE CBOMCTBA AHWIMHA: B3aHMOJICHCTBHE C KHUCIOTaMH, OpOMHOI
BOJIOM, oOkucieHue. [lonydeHne amMMHOB QIKWJIMPOBAHMEM aMMHakKa |
BOCCTAHOBJICHHEM HUTPOIPOU3BOIHBIX YTIIEBOAOPOIOB

3.17 | AMMHOKHCIIOTBI W OeJKM. AMUHOKHCIOTHI Kak amM{(OTepHble OpraHMYecKHe
coequHeHusl. OCHOBHBIE aMHHOKHCIOTHI, oOOpasymomue Oenku. XHUMHYECKue
CBOICTBa OENIKOB: TUAPONU3, JEHATypalus, KadyeCTBEHHbIE (IIBETHBIC) peakluu
Ha Oenku
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3.18 |[CrpoeHne W CTpYKTypa TOJIMMEPOB. 3aBUCHMOCTH CBOKMCTB IIOJIMIMEPOB OT
cTpoeHHsT MOJeKyI. OCHOBHBIC CIIOCOOBI TONYYCHHS BBICOKOMOJEKYIIIPHBIX
COCIIMHEHUI: peakIuy TOJIMMEPHU3alUd U MOJUKOHAeHcauu. Kiaccuduxanus
BOJIOKOH

3.19 |Hpentudukanms OpraHUYeCKHMX COCAMHCHHN. PeleHne sKCIepruMEHTATbHBIX
3a]]a4 Ha PAacIiO3HABAHUE OPTaHMYECKUX BEIIECCTB

3.20 I'enetnueckas cBA3b MCXKAY KllaCCaMH OPraHUYCCKUX COeIMHEHUI

4 XUMHUSA U KU3HD

4.1 XuMHUsT B TIOBCEAHEBHOW >ku3HU. IlpaBuia Oe3omacHON pabOTBI C EIKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMU ObITOBOM XUMUU

4.2 XUMUS U 3I0pOBbE. XUMHS B MEAUIIMHE. XUMUS U CEITbCKOE XO3SIIICTBO. XUMMUS
B MPOMBIIIEHHOCTH. XUMHSI U SHEPreTUKa: MPUPOIHBIA U MOMYTHBINH HePTIHON
ra3pl, WX cOcTaB MW wucnoins3oBanue. CoctaB Heptm u ee mepepadoTka
(TpUpOIHBIE UCTOYHUKH YTIIEBOOPOIOB)

4.3 XuMHus U 3KoNorug. XUMHUYECKOe 3arps3HEHHE OKpYXKarollled cpenbl U €ero
nocnencteus. Oxpana ruapocdepsbl, MouBbl, atMochepsl, Guopsl U (ayHbl OT
XUMHAYECKOro 3arpsisHeHus. lIpoOnemMa OTXOMOB M MOOOYHBIX MPOIYKTOB.
AnbTepHaTUBHBIE HICTOYHUKH SHEPTUU

4.4 OO0mue mpencTaBieHHUs] O MPOMBIIIJICHHBIX CIOCO0aX MOMYyYEHUS XUMHUYECKHX
BEILIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMMAaKa, CEPHOM KHCIIOThI). UepHas u
nBetHas  Metauryprus. CTexkino W CHJIMKaTHas  MPOMBINIJICHHOCTb.
IIpombiuieHHass ~ opranuyeckass  xumusi.  CeIpbe  UIsI  OpraHHYECKOU
MIPOMBIIIIEHHOCTH

5} Turbl pacyeTHBIX 3314

5.1 Pacuersl maccel BemiecTBa MM 00bEMa Ta30B MO H3BECTHOMY KOJIUYECTBY

BEIIECTBa, MaCC€ NN O6T)eMy OOHOI'O U3 YHYaCTBYIOIINUX B pCAKIINH BCUICCTB

5.2 Pacuets! TermoBoro 3¢ dexra peakuu
5.3 PacyeTbl 00bEMHBIX OTHOIICHHH ra30B MPU XMMHUECKUX PEAKIIHIX
54 Pacuetrsr Maccel (0ObeMa, KOJMMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, E€CIU

OJTHO M3 BEIIECTB JIaHO B H30BITKE (MMEET MPUMECH )

9.5 Pacuersl maccoBoil uiaM 00BEMHOW JONM BBIXOAA HPOAYKTa pPEaKUUH OT
TEOPETHYECKH BO3MOXKHOT'O

5.6 PacueTsr Macchl (00beMa, KONMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJTHO
M3 BEIIECTB JaHO B BHUJAE pacTBopa C ONPEACICHHOW MacCOBOW Joneit
PacTBOPEHHOT O BEIECTBA

5.7 PacueTrsl ¢ wucnons3oBaHMEM ~TMOHATMM  "MaccoBas pons", "MonspHas
KOHIIeHTpalusa", "pacTBOpUMOCTh"

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




5.8 Haxoxnenue MonekynasipHOH (OpMyNbl OpPraHMYECKOro BELIeCTBa IO €ro
IUIOTHOCTH M MAacCOBBIM JIOJNSIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM TIO
MPOAYKTaM CrOpaHus

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
[Tpeamer oprannveckoit xumuu. Teopust
1.1 CTp OCHUS op FaHUYECKUX COC I/IHeHI/n?FI) A.M 8 bubmmorexa [IOK
' P P s o https://m.edsoo.ru/d69df650
byrneposa
Hroro mo pazneny 8
Pasnen 2. YrieBoaopoabl
21 [IpenenbHble yriaeBogopoabl — aJaKaHBbI, 5 bubnmnoreka LIOK
' LAKJIOAJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHble yriieBogOpO/Ibl: aJIKEHBI, 14 1 bubmuoreka [IOK
' aJIKaJINCHBI, aJTKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 ApoMatuydeckue yriieBoaopobl (apeHbl 8
P r FlOpOZTe! (aperbr) https://m.eds00.ru/d69df650
IIpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB U MX bubamnoreka LHIOK
2.4 4
nepepaboTKa https://m.eds00.ru/d69df650
bub6nunorexa [JOK
2.5 ["ayToreHnpon3BOIHEIC YIJICBOIOPOI0B 4 1
P A yr HOpOA https://m.eds00.ru/d69df650
Hroro mo paznery 35
Pasnen 3. Kuciiopoacoaep:xamue oprannieckue coeinHeHust
bu6mmoreka [JOK
31 Criupret. deror 11 L https://m.edso00.ru/d69df650
JAOKYMEHT NOANWUCAH 3JTEKTPOHHOW NOAMNCHIO
MYHULUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASl CPE[IHAA (MSK)
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop



https://m.edsoo.ru/d69df650
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KapOoHUIIbHBIC COCTMHECHUS . lTbIACTU/IbI U
3.2 keToHbl. KapOoHOBBIE KUCITOTHL. CII0XKHBIC 21 1
a¢upsL. XKupsi

bu6mmoreka [{OK
https://m.edsoo.ru/d69df650

3.3 VrieBoasl 9 1

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

Hroro no pazneny 41

Pa3znen 4. A3oTcoaeprkamye OpraHnyecKkue coenHeHust

4.1 AMuHBI. AMUHOKHCIOTEL benku 12 1 2

bu6maunoreka [JOK
https://m.edsoo.ru/d69df650

Wroro no pazneny 12

Pasnen S. BeicOkOMOJIEKY I pHbIE COCAUHEHUSA

51 BBICOKOMOJIEKYIISIPHBIE COETMHEHMS 6 1 Bubmiorexa HOK
' yp 8 https://m.edsoo.ru/d69df650
Hroro mo paznery 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE 28.09.26 17:20
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA (MSK)
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeEM (mudpoBbie
Ne i/ P Konrpoasbnsie | IIpakTnyeckue p )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Ctpoenne atoma. Ileprnoguueckuii 3aK0oH
1.1 u l'lie HOJINYECKas CI/II())TeMa XUMHAYECKUX 9 bubmaorexa HOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. MenpeneeBa
12 Crtpoenue BemecTBa. MHOrooopasue 1 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnunorexa [JOK
1.3 XUMHAYECKUE PEAKIINT 19 1 3
peait https://m.edsoo.ru/2dd57f24
Hroro mo paznery 39
Pa3nen 2. Heoprannueckasi xummusi
bu6mmoreka [JOK
2.1 HemeTaminl 31 1 3
https://m.edsoo.ru/2dd57f24
bub6munoreka [JOK
2.2 Mertaiisl 23 1 2
https://m.edsoo.ru/2dd57f24
Hroro no pazueny 54
Pasznen 3. XuMus M :KH3HL
31 MeToabl MO3HAHUS B XUMHUU. XUMHUS U 9 bu6mmoreka [JOK
' JKA3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
JOOKYMEHT NMOAMNNCAH SEKTPOHHON noanncbro
MYHULUMUNAJIbHOE BIOAXETHOE OBLLEOBPA30BATEJ/IbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXOQEHUE "HOBOMAPbSICOBCKAS CPEOQHASA (MSK)
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop
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OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME 102 4 8

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPE[AAHSASA (MSK)
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, AupekTop




[JOKYMEHT NOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPE[AAHSASA (MSK)
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, AupekTop




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acos
Ne Hara JIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bceero H3y4eHHusi | 0o0pa3oBaTeJbHbIE PeCyPChI
padoThI padoThI
[Ipenmer u 3HaueHHE
OpraHUYECKON XUMUH,
1 MpEeICTaBIEHUE O 1 bubmorexa HOK
p https://m.edso0.ru/3686e6f5
MHOT'000pa3iy OPraHuIECKUX
COeIMHEHNH
DIEeKTPOHHOE CTPOCHHUE aTOMa
siepoaa (OCHOBHOE U
2 1}:)36p>1<ﬂé£moe COCTOSTHHS ) 1 bubmorexa LHOK
y ' https://m.edsoo.ru/0ce6fd4c
BasenTHEIE BO3MOKHOCTH
aToMa yriepoja
XUMHYECKas CBA3L B
OpPTaHUYECKUX COEIUHEHUSX.
3 MexaHn3Msl 00pa3oBaHUs 1 bubmorexa [IOK
N p https://m.edso0.ru/8d39f5¢c8
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3ei
Teopus crpoeHus
4 OpPraHUYECKUX COEIUHEHNN A 1 bubmmorexa HOK
p a ' https://m.edso00.ru/9e595ch8
M. bytiepoBa
Buer n3oMepun: cTpyKTypHas,
5 IIPOCTPAaHCTBEHHASI. 1 bubmmoreka [JOK
DOnexkTpoHHbIC () PEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
(MSK)

Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
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COoeqUHEHUN

IIpencrasienue o
KJaccu(UKauu u

6 cUCTeMaTHJecKas 1 bubmorexa [JOK
https://m.edsoo.ru/c212dd21
nomenkarypa (IUPAC)
OpPraHUYECKUX BEIIECCTB

7 Knaccugukanus peakuuii B 1 bubnuoreka [TOK
OpraHUYECKON XUMUHU https://m.edsoo.ru/ba5706aa

8 Cucremarn3anus U 0000IICHIE 1 bubmuoreka [JOK
3HaHUH 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUN PsL,
obmas popmyna,

9 HOMEHKJIaTypa U U30MepHs, 1 bubmuoreka [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOSCHUE
MOJIEKYJT

10 DOu3NYCCKHEe U XUMUYCCKHE 1 bubmuoreka [JOK
CBOMCTBA aJIKAHOB https://m.edso00.ru/3137711c
Haxoxnenue ajJkaHoB B

11 npupozae. CriocoObl MoTydeHHs 1 bubmmorexa LIOK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHUE alIKaHOB
L{uknoankaHbl: o0Ias
dhopmMyra, HOMEHKIATypa 1

12 n30Mepus, 0COOEHHOCTH 1 bubnuoreka [IOK
CTPOCHUS U XUMUYECKHUX https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI ITOTYyYEHHUS U
MIPUMCHCHUE

13 Pemenue pacuéTHbIX 3a7a49 Ha 1 bubmorexa nHOK

https://m.edsoo.

JOKYMEHT NMOANWCAH 3TEKTPOHHOW MOAMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
(MSK)

Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
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oIpeeNICHNe MOJICKYISIPHOM
(hopMyITBI OPraHUYECKOro
BEIIIECTBA [0 MACCOBBIM JI0JISIM
aATOMOB 3JICMEHTOB, BXO/ISIIHNX
B ero cocras. CucremMaTn3anus
1 000011eHEe 3HAHNI 10 TEME

14

AJKEHBI: TOMOJIOTUYECKUN PsL,
obmast popmyna,
HOMEHKJIAaTypa, 2JIEKTPOHHOE 1
MIPOCTPAHCTBEHHOE CTPOEHUE
MoJiekyn. CTpyKTypHasi ¥ LIUC-
TpPaHC-U30MEPHS AJIKEHOB

bubmuoreka [JOK
https://m.edsoo.ru/273b0ale

15

duznyeckre U XUMHUECKUE
cBoiicTBa ankeHoB. [IpaBuio 1
MapkoBHHKOBA

bubmuoreka IJOK
https://m.edsoo.ru/21069ccd

16

CriocoObI oTy4YeHHst U
NPUMEHEHHE aJIKCHOB

bu6mmoreka [JOK
https://m.edso00.ru/665dc058

17

[Tpaktuyeckas padora Ne 1 mo
teme "llomydyeHue THIICHA U 1 1
W3y4YEHUE €ro CBOUCTB"

bu6mmoreka [JOK
https://m.edsoo.ru/0941eed8

18

Pemenue pacu€THbIX 3a7a4 HA
OIIpEIEIICHUE MOJIEKYIIAPHOU
(bopMyIbl OPraHuYEeCcKOro
BeIllecTBa

bubmuoreka IJOK
https://m.edsoo.ru/e9ea9921

19

AJKaJMeHbI: CONpPsKEHHBIE,
M30JINPOBAHHBIE,
KyMYJIMPOBaHHBIE. 1
Oco0EeHHOCTH JEKTPOHHOIO
CTPOEHHUS

bubnuoreka [JOK
https://m.edso00.ru/04298c0a

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
(MSK)

Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
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XMMHUYECKHE CBOMCTBA

bubmuoreka [JOK

20 COMPSIKEHHBIX JUEHOB 1 https://m.edsoo.ru/e561253d
21 CriocoObl moy4yeHust u 1 bubnuoreka ITOK
MPUMEHEHNE ATIKAJUEHOB https://m.edso0.ru/1aa81660
AJKVHBI: TOMOJIOTUYECKUH DS,
obmrasa ¢popmya,
22 HOMeHK?;aEyga, 3JIEKTPOHHOE U 1 bubamorexa LIOK
https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (PU3HUECKUE CBOMCTBA
. bubnmoreka [JOK
23 XHUMHYECKHE CBOMCTBA ATKHHOB 1 https://m.eds00.ru/23493a93
24 KauecTBennbie peakuuu Ha 1 bubnuoreka [IOK
TPOUHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI IONTydeHHs 1 1 bubnuoreka [IOK
MPUMEHEHNE AJTTKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amad: pacyérsl 1mo
26 YPaBHEHUIO XUMUYECKON 1 bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakuu
97 CucreMaruzanus 1 00001eHne 1
3HaHUH 110 TeMe
ApEHBI: TOMOJIOTUYECKUH PAI,
obmast popmyna,
28 HOMEHKJIaTypa. DJIEKTPOHHOE U 1 bubnuoreka [TOK
MPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIEKYJ OeH30J1a ¥ TOJIYOJIa,
ux Qu3nvecKre CBOCTBa
29 XUMHUYECKUE CBOMCTBA apEHOB: 1 bubnmoreka [JOK

pCaKiuuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
(MSK)
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30

XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIuy MPUCOSTUHCHHUS, 1
OKHCJIEHHE TOMOJIOrOB OEH30i1a

bubmmoreka [JOK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKUX
CBOMCTB CTHpOJIa

bu6mmoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€rHbIX 3a7a4 Ha
OIIpEAEIICHUE MOJIEKYIAPHOU
(hopMyITBI OPTaHHYECKOTO
BEILECTBA

bubnuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI oTy4YeHHst U
NPUMEHEHHE apeHOB

bu6mmoreka [JOK
https://m.edso0.ru/6f717d09

34

['eHeTHUeCKast CBS3b MEXTY
Pa3IMYHBIMH KJIacCaMHU 1
YTIICBOJIOPOJIOB

35

Pacuétel o ypaBHEHUAM
XUMHUYECKUX PEAKLIHA.
Cucrematusanus 1 0000IeHIE
3HAHWUH 110 TEME

36

[Tpuponnsrii ra3. [lonytHbie
HEe(TSHBIE Ta3bl

37

KameHHbIi yroiaps U IpOyKThI
ero nepepadoTku

bu6mmoreka [JOK
https://m.edso00.ru/69b3398b

38

Hed1b 1 ciocobOs! e€
nepepabotku. [Ipumenenue 1
MPOAYKTOB NepepaboTKu HEPTH

bu6mmoreka [JOK
https://m.edsoo0.ru/21f9de78

39

I'enernyeckast cBsI3b MEXKIY
Pa3IMYHBIMU KJIACCAMU 1
yIJ1€BOJIOPOIOB

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop
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["anoreHonpou3BoIHbIC
40 YIJIEBOAOPOAOB: AJIEKTPOHHOE 1 bubnuoreka [IOK
CTPOCHUE; PEAKIMU 3aMEIICHUS https://m.edso0.ru/82b4d759
rajoreHa
JeiicTBue 1ienoyen Ha
raJIOr€HIIPOU3BO/IHBIE.
41 BzaumopeiicTtBie 1
JIUTajI0reHaIKaHOB ¢ MAarHUEM U
IHHKOM
Cucremaru3anus U 0000IIcHIE
42 3HAHHUH 110 pa3/e 1 bubmmorexa LIOK
" pasa \ Y https://m.eds00.ru/20e89f22
YrieBonopoasl
43 KontponbHas pabora 1o reme 1 1 bubmoreka [JOK
"VYrneBonopoasr" https://m.edsoo.ru/95¢c9e298
[IpenenpHBIE OTHOATOMHBIC
CIUPTHI: TOMOJIOTHYECKUM PS/I,
obmas popmyia, CTpOCHHE
44 MOJIEK ﬁ Ili)I30yMe I/ISIp 1 bubmorexa [OK
¥ PHA, https://m.edsoo.ru/df04c5cd
HOMECHKJIATypa,
KJ1accupuKaus, Gu3ndeckue
CBOMCTBa
XHUMHUYECKHE CBOMCTBA
45 peneabHBIX OMHOATOMHBIX 1 Buémmorexa OK
P https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI IONTydeHus 1
46 MIPUMCHCHHE OJTHOATOMHBIX 1 bubmorexa LOK
P A https://m.eds00.ru/484100000000000
CIUPTOB
47 ITpocteie 3¢upsr: 1 bubmuoreka ITOK
HOMEHKJIaTypa U U30MepHUs, https://m.edsoo.ru/c2c788b2

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MNOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop
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0COOEHHOCTH (PU3UYECKUX U

XUMHUYECKUX CBOMCTB

MHoOroaroMHbi€ CIIUPTHI:

STWJICHIJIUKOJIb U TJIULEPUH, UX bubmuorexa [JOK

48 1
(bu3HUeCKre U XUMUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
Crioco0sI momyueHust u

49 MPUMEHEHNE I\?I,Il—lloroaTOMHLIX 1 bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
deHoI: CTPOCHUE MOJICKYIIHI,
50 (pml/lqec;fe CBOMCTBa ’ 1 Bubnrorexa [IOK
' https://m.edsoo.ru/2ce72618
ToxcuuHOCTH heHoNa
bub6nuoreka [JOK
51 Xumuyeckue cBoicTBa (heHona 1
¢ https://m.edso0.ru/037ca5f9
CriocoObI oTy4YeHHst U bubmmoreka [TOK

52 1
pUMeHeHHe (eHona https://m.edsoo.ru/c77ddf4c
[TpakTtuyeckas padora Ne 2.

Pemrenne skcnepuMeHTAIBHBIX bubnuoreka [IOK

53 1 1
3amay o teMe "CrnupTel U https://m.edsoo.ru/fd0ced09
¢benonsr"

54 Cucremarusanus u 00001IeHIE 1 bubnmoreka [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810ch9b
AJBAETUABI U KETOHBI:

AJIEKTPOHHOE CTPOCHUE
KapOOHUJIBHOH TPYIIIIBI; bubnuoreka [IOK

55 1
TOMOJIOTUYECKHUE PSJIBI, 001Ias https://m.edsoo.ru/b139beaa
dhopmyna, u3oMepust 1
HOMEHKJIaTypa
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AnbIeruasl U KETOHBI:
56 (u3HYeCKre CBOMCTBA; PEAKITUU 1 bubmorexa HOK
P https://m.edsoo.ru/c887425¢c
MIPUCOCTMHCHUS
Peakmuu oxucnenus u
57 KauyeCTBEHHBIE PEAKIIUU 1 bubmorexa HOK
peakit https://m.edsoo.ru/a393baa9
aJIbIAETUIOB U KETOHOB
58 Crioco6s! momy4yeHust 1 bubnuoreka [IOK
ANBIETUIIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MPEIETHHBIC
59 KapOOHOBBIE KUCIIOTHI, 1 bubnuoreka LIOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3omepust 1 HOMEHKIIATYpa
60 Ka 605031)1)( KUCJIOT nyp 1 buGmorexa OK
p o7 https://m.edso00.ru/700cc87b
¢busnueckue cBoMCTBa
XUMHYECKHE CBOMCTBA
61 peneabHBIX OMHOOCHOBHBIX 1 Bu6mmorexa IOK
P https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCco0EHHOCTH CBOMCTB
62 MYPAaBbUHOMU KUCIIOTBHI. 1 bubnuoreka LIOK
MHuoroobpasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
HENPEICTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
63 MKapOOHOBBIX 1 bubmorexa HOK
FHKap ’ https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BBICIIUX
KapOOHOBBIX KHUCIIOT
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64 ITonsiTHe 0 TPOU3BOAHBIX 1 bubnuoreka [TOK
KapOOHOBBIX KHUCIIOT https://m.edso0.ru/0d162d9d
CriocoObI moyyeHust u

65 MPUMEHEHHE KapOOHOBBIX 1 bubmorexa [JOK

P P https://m.edso0.ru/7c065c9d
KHCJIOT
CrnoxHble 3GUpHI:
TOMOJIOTUYECKUH psifl, 001as bubnuoreka [JOK

66 1
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUE U XUMUYECKHE 1 bu6mmoreka [JOK
CBOMCTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIX 3a1a4: 10
YpaBHEHUIO XUMHUYECKON

68 peaKIuu, Ha OnpeIeiicHue 1
MOJIEKYISIPHON POpMyIIBI
OpPraHUYEeCKOro BEIeCTBa
[Tpaktuyeckas padora Ne 3.

69 Pemenue skcnepuMeHTAIbHBIX 1 1 bubnuoreka [IOK
3ama4 o reme "KapOoHoBbie https://m.edso0.ru/486671fb
KkucnoTel. CroxxHbie 3pupnr"

Kupst: ctpoenue, pusndeckue
70 Y XUMHUYECKUE CBOMCTBA 1 broamorexa LOK
https://m.edsoo.ru/a19c5b98
(ruzmpomnus)
Oco0eHHOCTH CBOWCTB KHUPOB,

71 coJiepKalluX OCTaTKu 1 bubnmoreka [JOK
HEMPEeIeTbHBIX KUPHBIX https://m.edso0.ru/b0331922
KUCHoT. JKupsl B mpupojie

b K

72 Mpbu1a KaK COJIM BBICIINX 1 nommorexa nHO

https://m.edsoo.
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KapOOHOBBIX KUCIIOT, UX
Moromiee nercraue. Iloustue o
CHUHTCTHUYCCKHNX MOKOIINUX

cpenctax (CMC)
I'eneTnueckas CBsI3b
YTIEBOIOPOIOB U bu6nuoreka [JOK

73
KHUCJIOPOACOAEPKAIINX https://m.eds00.ru/56790c96
OpPraHNYeCKUX BEIIECTB

74 Pacuétel 10 ypaBHEHUAM
XUMHYECKUX peaKinii
Cucremaru3anys u 0000IIcHIE bubmuoreka [JOK

75 .
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO6mrast xapakTeprucTHKa
YTJIEBOJIOB U Ki1accuUKaIus bubnuoreka [IOK

76
yraeBoAoB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MTOJIUCAXAPHJIbI)

MoHocaxapuabl: pU3ndecKue
7 CBOMCTBA M HaXOXKJICHUE B bubmorexa [IOK
s https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne rroKo3bl, €€
78 SHANCHIC B bu6nuoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEICATSIILHOCTH OpraHu3Ma
Jlucaxapuel: caxaposa,

79 MaJIbTO3a M JaKTO03a. bu6mmoreka [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapyIOB

80 [Tonmucaxapuasl: CTpOCHUE bubnuoreka [IOK

MaKpOMOJIEKYJ, pU3nveckue u

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOICTBA,
MIPUMEHEHUE
81 IToHsiTHE 00 UCKYCCTBEHHBIX 1 bubnuoreka ITOK
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha
OIpeNIEeTICHUE JI0JIM BbIX0/1a bubmmoreka [TOK
82 1
MIPOYKTA PEAKLIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKHA BO3MOXKHOTO
83 Cucremarn3anus U 0000IICHIE 1 bubmuoreka [JOK
3HaHUH 10 pa3zeny https://m.edso0.ru/08d4364c
KonTponbnas pabora no reme
84 "Kucnoponcoaepxariue 1 1 bubmmorera LIOK
POACOACPAAII | https://m.edso0.ru/42c6678e
OpPraHUYECKUE COSAMHEHUS
AMuHBI: KI1accuduKanms,
CTpOEHHE MOJIEKYJI, 00II1as
85 dbopmyna, nzomepus 1 bubmorexa [OK
pMya, YL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3nYecKue
CBOICTBa
86 XUMHYECKHE CBOMCTBA 1 bubmuoreka [JOK
a(aTnIecKux aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHHE AHWIHNHA,
87 0COOCHHOCTH XUMHYECKHUX 1 bubmmorera LIOK
. https://m.edsoo0.ru/39cd21f1
CBOICTB aHMJIMHA
Crioco0ObI momyueHust U
88 IpUMEHEHHE a};qmbarnquKnx 1 bubmmorera LIOK
P https://m.edso0.ru/eal38763
aMHIHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa bubmuoreka [[OK
89 1
U u3oMmepus, pusnueckue https://m.edso0.ru/d1773e80

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
(MSK)

Ceptudukat 5D48FCBD750DF122B8A049AB412B2101



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBoiicTBa. OTACIbHBIC
MIPEACTABUTENH 0.-aMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA
AMUHOKHCJIOT, UX
90 OMOJIOrMYECKOE 3HAUCHUE 1 bubmorexa [JOK
https://m.edsoo.ru/77df705a
aMUHOKHUCI0T. CUHTE3 U
THIPOJIU3 TISNITHIOB
benku xak npupoHbIe bubnuoreka [IOK
91 1
MOJIMMEPBI; CTPYKTYPBI OSITKOB https://m.edso0.ru/429e9899
bubmuoreka IJOK
92 XUMHUYECKHE CBONCTBA OCITKOB 1
https://m.eds00.ru/6237306d
A3zotcoaepikaiye
TeTePOIUKITNICCKUE
93 coequuennsa. HykiiennoBbie 1 Bubmorexa OK
Oy https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
ouonoruyeckas poib
[TpakTueckas padora Ne 4.
Pemenue skcriepuMeHTATLHBIX
94 3a1a4 1o TeMe 1 bubmorexa [JOK
. https://m.edsoo.ru/8e3c02d1
A3zoTcozaepKaime
OpraHU4ecKue CoOeTUHECHHS "
[TpakTtugeckas padora Ne 5.
95 Pemenne skcriepuMeEHTAIBHBIX 1 bu6mmoreka [IOK
3amad4 mo treMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKUX COCTMHECHUI"
Kontponbnas pabora no reme
96 "AzoTcoaepKaniue 1 1 bubmorexa [JOK
P | https://m.edsoo.ru/ce561bc7
OpPTaHUYECKUE COSAMHEHHUS
97 OCHOBHBIE MOHATHUS XUMHUH 1 bubmuoreka LHOK

JOKYMEHT NMOANWCAH 3TEKTPOHHOW MOAMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBEPA30OBATEJIbHOE
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BBICOKOMOJIEKYJISPHBIX https://m.edsoo.ru/7aa63ebd
COEMHEHHM U METOJIbI X

CUHTE3a —TIOJIMMEPHU3ALIUS U

MTOJTUKOH/ICHCAIUS

98 [Inactmaccel. YTunuzamnus u 1 bubmuoreka [JOK
nepepadoTKa MIacTHKa https://m.edsoo0.ru/82242e0f
DnacToMepbl: HATYpalbHBIH

99 CI/IHTeTI/I'—IepCKI/Ie Ka};PinKI/I. 1 bubmmorexa LIOK

https://m.edsoo0.ru/246103ec
Pe3una
Bonokna: HaTypanbHBbIE,

100 HCKYCCTBEHHBIE, 1 bub6nuoreka [JOK
cunrerndeckue. [Tomumepsl https://m.edso0.ru/5963a601
CHEeIUaIbHOTrO Ha3HAYCHUS
[IpakTnueckas padora Ne 6.

Pemrenue skciepuMeHTANbHBIX bubnmoreka [JOK

101 1 1
3a7ad4 mo treMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IacTMacc ¥ BOJIOKOH"

O0001IeHE U CHCTEMAaTH3AIAA

102 M3Y4YEHHOr 0 MaTepuaia o TeMe 1 bubmmoreka [JOK
"BbICOKOMONEKYIIAPHBIE https://m.edsoo.ru/6a22b1e8
coenuHenusa"

OBIIEE KOJIMYECTBO YACOB I10 102 3 5
IMPOT'PAMME
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11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie | IlpakTHyeckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX S7€p. 1 bubnuoreka [IOK
XumMuyeckuit aneMeHT. M30Tonsl https://m.edso0o.ru/59c112ee
5 CtpoeHue 3IeKTPOHHBIX 0007109eK 1 bubnmnoreka [HOK
aTOMOB, KBAaHTOBBIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccugukanms XuMHIecKux 1 bubamnoreka LIOK
3JIeMEHTOB (S-, p-, d-, f-ameMenThI) https://m.edso00.ru/61294af9
4 Pacnipenenenue 351eKTpOHOB 110 1 bu6mmoreka LIOK
ATOMHBIM OpOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpoHHbIE KOHPUTYpaIlMH aTOMOB
) 3JIEMEHTOB B OCHOBHOM U 1 bubmorexa [TOK
B https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHHH
5 DNeKTPOHHBIC KOH(PUTYPAIIMH HOHOB. 1 bubnuoreka [JOK
DIEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Teproauueckuii 3aK0H U
[Teproanueckas cucTeMa XUMHUYECKIX
7 sanemenTtoB J[. 1. Menaeneena, cBs3b C 1 bubnuorexa [IOK
N N ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnnoreka [HOK
HWMHU MPOCTHIX U CIIOKHBIX BELIECTB I10 https://m.edsoo.ru/f8468927
rpymniaM u nepuojiam
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
MYHULUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
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9 CucreMarn3anus ¥ 0000IICHNE 3HAHUI 1 Bbu6nunoreka [JOK
10 TEME https://m.edso0.ru/8fad2942
Buapl xumudeckoi cBsizu. MexaHu3Mbl

10 00pa30BaHMs KOBAJICHTHON CBSI3U. 1 bubmuoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexxMoneKyaspHble B3aUMOACHCTBUS
BaneHTHOCTb 1 BaJICHTHBIE

11 BO3MOXXHOCTH aTOMOB. CBSI3b 1 bubmuoteka [JOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHuss 0 KOMILUIEKCHBIX 1 Bbu6nunoreka [JOK
COCAMHEHHUSIX: COCTaB U HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MonexynspHOro u

13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIBI 1 bubamnoreka [HOK
KPUCTAJUIMYECKUX PELIETOK U CBOWCTBA https://m.edso0.ru/e167635b
BEIIIECTB
[ToHsiTHEe O MTUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenne o KOUIONUTHBIX 1 bubmmorexa [{OK

https://m.edsoo.ru/da2c70e4

pacTBopax
Hctunnble pacTBOPHI: HACHIIIICHHBIC U

15 HEHACBILICHHbBIE, PACTBOPUMOCTb. 1 butmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatst
CriocoObl BEIPKEHUSI KOHIIEHTPAIIMH bubmuoreka [[OK

16 1
pacTBOpOB https://m.edso00.ru/328e653a
Pemenue 3amau ¢ ucmonb30BaHUEM

17 IIOHATHH ""MaccoBas IO 1 Bbub6nunoreka [JOK
pacTBOpEHHOrO BeliecTa", "MoJsapHast https://m.edsoo.ru/785e0ab4
KOHIIEHTpanus"
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18 Knaccugukanus 1 HoMeHKIaTypa 1 bubmmoreka LIOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus u 0000IIeHIE 3HAHUNA 1 bubmuoreka [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
Kontponbhas pabora no remam
"Crpoenue atoma. [leproanueckuit

20 3akoH ¥ [lepuognueckas cucrema 1 1 bubnmnoreka [HOK
XUMHYECKHUX d1eMeHToB []. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemiecTna.
Mmuoroo6pasue BemiecTs"
Knaccugukanus XuMHUecKuX peakiui
B HEOPTraHUYECKON U OpraHUdeCKON

21 XUMUU. 3aKOH COXPAaHEHUS MacChl 1 bubmuoreka [JOK
BELLECTB; 3aKOH COXpPaHEHUS U https://m.edso00.ru/6335cdd2
MIPEBPALICHUS SHEPTUU TTPU
XUMUYECKUX PEAKITHSIX
TennoBbie 3P PeKTh XUMUUECKUX

22 peakuuii. Tepmoxummuueckue 1 bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHYECKUX peakuuil u 1 bubamorexa LIOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHUSM
CKopocTh XMMHUYECKOM peakluu, e€

24 3aBHCUMOCTb OT Pa3JInYHbIX (PAaKTOPOB. 1
Kartanu3 u katanuzaTopsl

25 ['oMoreHHbIC U TETEPOreHHBIC PEAKITMT 1

26 [IpakTnueckas pabora Ne 1 mo teme 1 1 bubmuoreka [IOK
"BnusiHue pa3nnyHbIX GaKTOpOB HA https://m.edsoo.ru/1facaldl
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CKOPOCTh XMMUYECKOHN peakuun"

97 OOpaTtumbie 1 HEOOpATUMBIE PEAKITUH. 1 bubnmoreka [IOK
XUMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTnueckas pabora Ne 2 mo teme

28 "BnusiHue pa3nuyHbIX GaKTOpOB HA 1 1 brbamorexa LIOK

P P \ https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
DIIEKTPOIUTHYECKAS TUCCOLAALIHS.
29 CI/IJ‘ILHIiIe U cl1a0ble BJL'IICKT (I)IJ'II/I:LI 1 bubmmorera IOK
P ' https://m.eds00.ru/5f766bdf
Crene”b QuccoUaiu
Honnoe npousBeacHue Boasl. Cpeaa
30 BOJIHBIX :cmo OI[B Bono Ho Hmpﬁ ’ 1 bubmorexa [JOK
A P POB. BOAOPOA https://m.edso00.ru/3966ca89
nokasarenb (pH) pactBopa
I'ugponu3s coneit. Peakiium,
31 I (I)[fexa}o ve B aCTB](-)I ax 1 bubmmorera [OK
p B p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTnueckas pabora Ne 3 mo reme
32 "XuMHYECKUE peaKIuU B pacTBOpax 1 1 bubmmorera [IOK
f) B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC

33 eakuu. BaxkHelIne OKUCIIUTEIHN U 1 bubmmorera [OK
PCAKiHi. https://m.eds00.ru/56226060
BOCCTaHOBHUTEIIH

34 MeTo/ 37€KTPOHHOT O (371E€KTOHHO- 1 bubamnoreka [HOK
MOHHOr0) Oananca https://m.edsoo.ru/fb691387

35 DIIEeKTPOJIU3 PaCTBOPOB U PACILJIaBOB 1 bubnuoreka [IOK
BEIIIECTB https://m.edso0.ru/93fb97d2

36 Pemenue 3a1a4 pa3iMYHBIX THIIOB 1 bubmorera [OK

latp https://m.edso00.ru/5a859d16
37 Pemrenne 3a1a4 pa3iMyHbIX TUIIOB 1 bubaunoreka LHIOK
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https://m.edsoo.ru/5afa265d

38 CucreMarn3anus U 0000IICHIE 3HAHUI 1 bubmuoreka [JOK
1o TeMe "XHUMH4YeCcKHe peakiuu' https://m.edso0.ru/c161eb85
KonTtponbhas pabora 1o reme bubnmnoreka [HOK

39 n " 1 1

XUMHYECKUE PEAKLIUH https://m.edso0.ru/a8a0a930
[Tonoxxenue HemMeTaIOB B
[Teproanueckoil cucreMe XUMUYECKUX
40 snemenTtoB J[. . MenzaeneeBa u 1 bubmorera [OK
o g https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®u3nvecKre CBOMCTBA HEMETAIIIIOB
Annorponusi HeMETaIoB (Ha IpUMEpE
41 KHCIJIOpO/JIa, cepbl, pocdopa u 1 bubmorexa [TOK
pO/a, Cepal, P https://m.edsoo.ru/ef92c91c
yriieposa)

42 Bonopon: monydenue, pusnyeckue u 1 bubnnoreka LHOK
XUMHYECKHE CBOMCTBA. ['Mapuasl https://m.edsoo.ru/0aa8f613
lanmoreHsl: HaXOXkICHUE B IPUPO/IE,

43 CIOCOOBI MOTY4YEHUS q)muqicine u 1 bubmmorexa LIOK

v o https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
l"anorenoBonoponbl. Baxxkneiume
44 KHCJIOPOJICOIEPKAIINE COSTUHEHUS 1 bubmmorexa LIOK
POACOACPHAT A https://m.eds00.ru/6b3255e6
TaJIOTEHOB
JlabGopaTopHbIe U IPOMBIIIITICHHBIS
CIOCOOBI MOTYYEHUS TaTOr€HOB. bubmuoreka [IOK

45 1
[IpumeHeHne raJoreHoB U ux https://m.edso0.ru/6971aca4
COEMHEHHI
[Tpaktudeckas pabora Ne 4. Pemenne

46 AKCIEPUMEHTAIIBHBIX 3aja4 110 TeME 1 1 bubmorexa [JOK
" P " A https://m.edsoo.ru/8b26fecd

["anorensl
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Kucnopon: maboparopHsie u
MPOMBIIIIICHHBIE CIIOCOOBI TOTYYCHHS,

bu6mmoreka [JOK

47 1
(du3HUecKrue 1 XUMHUICCKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumMeHeHHe KHCIOpOaa U 030HA
Bbub6nunoreka [JOK
48 @) 1
KCHJIBL M TICpOKCHIN https://m.edso0.ru/5¢8816a0
49 Pemrenne 3a1a4 pa3sandHbBIX TUIIOB 1 bubmmorexa [OK
Aatp https://m.eds00.ru/2b6d8b4b
Cepa: HaXOXKJIECHHUE B IPUPOJE,
50 cn§c06bl HOHIl eHUS (If)ml:dqicxne u 1 bubamorexa [IOK
v o https://m.edsoo.ru/46afael6
XAMHYECKHE CBOUCTBA
bu6mmoreka [JOK
51 Ceposonopon, cymbuet 1 https://m.edso0.ru/7c875999
Kucnopopaconep:xaiiue coeJuHEHUS
52 cephl gcl(§6ei[{Hpocn];l CBOfICTI][S CcepHOI 1 bubmorexa HOK
ppL. p https://m.edsoo.ru/8cfa2548
KHCIIOTEI
[TpakTtuueckas padora Ne 5. Pemenue
53 DKCIIEPUMEHTAILHBIX 3a7a4 110 TEME 1 1 bubnnorexa IOK
" P .. 3,1 https://m.edsoo.ru/0afb05e4
Cepa u e€ coeMHEHUs
A3OT: HaXOXKJIeHUE B TIPUPOJIE,
CIOCOOBI MOTy4YeHus, (pu3nyeckue u bubnunoreka LHOK
54 . 1
XAMUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconaepkaiime coeTMHSHUS
55 asora pOCHO6eHHI-II)OCTII-IIl CBoﬁch a30THOH 1 bubmmorexa [OK
' https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpuMeHeHne a30Ta U €ro COeTMHEHU . 1 bubmuoreka IIOK

A30THBIE Y10OpEHMS

https://m.edso0.ru/129f5059
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dochop: HaXOKAECHHUE B IPUPO]IE,
CIOCOOBI MOTyYeHus, (pu3nyeckue u bubnnoreka LHOK
57 . 1
XUMUYeCcKre cBorcTBa. Dochuasl u https://m.edsoo.ru/9a6b43ec
¢bochun
Oxcuant dpocdopa,
58 (1)00(1)?) c((l)) e(bxcz ne kucnotsl. Conmn 1 bubamorexa LIOK
P {[ prRatil ' https://m.edso0.ru/c7a2d429
(hochopHOI KUCTOTHI
59 [Ipumenenne ochopa u ero 1 bubnmnoreka [HOK
coeauHeHunil. @ocopHble yI0OpeHHS https://m.edsoo.ru/a218070a
[Tpaktudeckas padora Ne 6. Pemenne
60 SKCIIEPUMEHTAILHBIX 3aJ]a4 110 TeMe 1 1 bubmorexa [JOK
p A https://m.edsoo.ru/8175ac3f
"Azot u hochop u ux coeMHCHUS"
VYriepona: HaXOXKJICHHUE B TIPUPOJIC,
AJUTOTPOITHBIE MO (pHUKAINN; bubmuoreka [JOK
61 . 1
¢du3nyeckrue 1 XMMUYECKHEe CBOWCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHHE
Oxcup yraepona(ll), oxkcun
62 e oyZ(I\I/)) (OJ'I)I)HaSI KHCJIOTa U €€ 1 bubmorexa [TOK
yrIepon 24 https://m.edsoo.ru/dba58adf
cou
63 Perenue 3a1a4 pa3IMuHbBIX THIIOB 1 bubmorera [OK
A& https://m.eds00.ru/6029b609
Kpemunii: Hax ok AeHNE B IIPUPOJE,
64 cr?oc06m MOJIy4eHuUs q)mnzecI:)Kne u 1 bubmmorexa LIOK
yi L https://m.eds00.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuusi(1V), kpeMHueBas 1 bubnuoreka [JOK
KHCJIOTa, CUIMKATBI https://m.edso0.ru/3170e7bl
IIpumeHeHne KpEeMHHUS U €ro Bubmiorexa OK
66 p . P 1 https://m.edsoo.ru/393cdac0
COCMHCHUN. CTeKﬂO’ Cro MOIyqCHHC, httos://m.edsoo.ru/5823cefh
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BHJIBI CTEKJIa
67 Pemenne 3a7a4 pa3anaHbIX THIIOB 1 bubmmorera [OK
AP https://m.edsoo.ru/b624f801
68 CucreMarn3anus U 0000IICHIE 3HAHUI 1 bubmuoreka [JOK
o Teme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no reme 1 1 bubnuoreka IIOK
"Hemeraminr" https://m.edsoo.ru/d0484c76
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmmoreka LIOK
70 1
paboThI, KOPPEKIIHS OITHOOK https://m.edso0.ru/2b7e9510
[TonoxeHne MeTamioB B
[Teproauueckoil cucteMe XUMUYECKUX
71 a1eMeHTOB. OCOOEHHOCTH CTPOCHUS 1 bubmorexa [JOK
’ p https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JIOYEK aTOMOB
METAaJIJIOB
OO6mue puznueckre CBOMCTBA
72 meTaiuioB. IIpuMeHeHne METalIoB B 1 bubmorera [OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Koppozust 1 bubnmoreka [IOK
METAJIJIOB https://m.edsoo.ru/42b872e3
bu6nunoreka [JOK
74 P 1
CHICHHE 3A/1AT PASTHIHPIX THIIOB https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUHN PsiIT HAPSKEHU I
75 MeTtaiioB. OOIIre CIIocOOk! IOTYYCHHS 1 bubmorera [OK
-ooH v https://m.edso0.ru/94eb377a
METAaJIJIOB
OOu1as xapakTepucTika MetayuioB |A-
76 rpynisl [leppoanaeckoil cucTemsl 1 bubmuoreka IIOK
XUMHUYECKUX 3JIEMEHTOB. Hatpuil u https://m.edsoo.ru/e12c26b3
KaJuii: monydenue, (pU3nuecKue u
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XMMHYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB M MX COCAMHCHUI
O6mrast xapakTepuctuka Metaion HA-
rpynisl [leppoanaeckoit cuctemsl
77 XHMHYECKUX 3JIEMCHTOB. Maruuii u 1 Bbub6nunoreka [JOK
KaJbIUi: Mody4YeHue, Gusndeckue u https://m.edsoo.ru/7c3e49c0
XHUMHYECKHE CBOMCTBA, TPUMCHEHUE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN
78 JKEcTkocTh BOABI M CIIOCOOEI €€ 1 bubmuoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
79 AJIOMMHUH: TOTy4eHue, (pu3ndeckue u 1 bubmuoreka LIOK
XUMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edso00.ru/0e79b266
AmMorepHbIC CBOMCTBA OKCHIA U
TUJIPOKCHUJIa aJTFOMUHUS, bu6mmoreka [JOK
80 1
TUIPOKCOKOMIUIEKCHI aITIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE
81 Pemenwe 3aau pa3aMuHbIX THIIOB 1
[IpakTuueckas pabora Ne 7. Perenue
82 SKCIIEpUMEHTAILHBIX 3a/1a4 110 TEME 1 1 bubmmorera IOK
" P " https.//m.edsoo.ru/27a4af43
MeTauTel TJIABHBIX TOATPYIIIT
OO6mrast xapakTepuCTUKa METAJIIIOB
no6o4HbIX noArpynn (b-rpymm) bu6mmoreka [IOK
83 . 1
[Teproauueckoil CUCTEMbI XUMUYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
duszndeckue U XUMHYICCKHE CBOMCTBA
84 XpoMa U €ro COEIUHEHUN, UX 1 Bubmiorexa OK
p ’ https://m.eds00.ru/9911bef3
MIPUMEHCHHE
85 Baxkneimme coeMHEHNS MapraHua. 1 bu6nuoreka [IOK
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HCpMaHF aHaT KaJu:da, €ro
OKHMCIINTEIIFHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duszndyeckre U XUMHYECKHE CBOMCTBA

86 JKellesa U ero coequHeHni. [Tomydenue 1 bubnuorexa IIOK
a ’ yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIJIABOB JKeJie3a
dusndeckre 1 XUMHUIECKUE CBOICTBA
87 MEIN U €€ COeUHEHUN, NX 1 bubmnorexa [OK
A 8 ’ https://m.eds00.ru/2bc0f954
MIPUMCHCHUE
duznyeckre U XUMHYECKHE CBOMCTBA
IIMHKA U €T0 COSIMHECHUH, NX bu6mmoreka [JOK
88 1
IIpUMeEHEHUE. [ UIPOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTnueckas padora Ne 8. Pemenue
89 HKCIEPUMEHTAIHHBIX 3a/1a4 10 TEME 1 1 bubnuorexa [IOK
p https://m.edsoo.ru/aée352ea
"Mertamibsl T0OO0YHBIX oAy
90 Pemrenne 3amad pa3IMYHbIX THIIOB 1 bubnnorexa [OK
At p https://m.edso0.ru/a8b83d83
O0001IEHE U CHCTEMATHU3aIHA
91 A3YYEHHOr 0 MaTepHalia 1o TEME 1 bubmiorexa HOK
\ Y | P https://m.edsoo.ru/e91fe975
MeTtamisl
92 KontponbHas pabora no reme 1 1 bu6mmoreka [IOK
"MeTtamnsr" https://m.edso0.ru/83f63ea3
AHanus pe3ysbTaToB KOHTPOJIBHOU bubmuoreka [IOK
93 1
paboThI, KOPPEKIIHUS OMTHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecrieueHun
94 YCTOWUYMBOI'O pa3BUTHUS YEIIOBEUECTBA. 1 bubanoreka LIOK

IlonsTue o HAaYYHBbIX MCTOAaX
HCCICI0OBaHUA BCUIICCTB

https://m.edso0.ru/080fe1f0
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HayuHble mpUHIUIIBI OPTaHU3AINH
95 XUMHYECKOTO MPOU3BOACTBA. 1 bubnnoreka LHOK
[TpombIIIEHHBIE CITOCOOBI TOYYSHHS https://m.edsoo.ru/2e45a44f
BOKHCHIIIUX BEIECTB
XUMHUECKOE 3arpsi3HEHNE
96 OKpY’KalOIleH CpeJibl U ero 1 bubamorexa LIOK
PYRAIOMEN Cpelt https://m.edsoo.ru/9f11bf51
TTOCJICACTBHS
97 XUMUS U 3J0POBbE YEITOBEKA. 1 bu6mmoreka [JOK
JlekapcTBeHHBIE CpeACTBa https://m.eds00.ru/a6552721
98 Xumust nuiy. Pojib XxumMuu B 1 bu6mmoreka [JOK
o0ecrieueHuH MUIIEeBOi 0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napromepHbie 1 bu6mmoreka [IOK
cpeactBa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHeliue
100 CTPOUTEIBHEIE U KOHC LIHOHHBIE 1 bubmorera [OK
P TPyK https://m.eds00.ru/61e69003
MaTepuabl
X¥Mus B CEITbCKOM XO3SIMCTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 bubmmorexa [IOK
P P https://m.eds00.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus u 0000IIeHIE 3HAHUNA 1 bubmuoreka [[OK
10 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
[TPOT'PAMME

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
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