MyHununajbHoe 010/:KeTHOe 0011e00pa3oBaTeIbHOe yUpeKIeHne

«Cpennsisi o0meodpasoBarenbHas mkoJa Ned4 um. I'eposi Coserckoro Corosa B. JI.
CageabeBa» ropoaa Cyaaka Pecnyoiankun Kpbim

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

Ha 3acepanuu LIMO 3aMecTuTeNb JUPEKTOpa MO JlupeKTop 1IKOoJIbI

ITporoxomn Ne 1 YBP WNnpucosa @.1. Basunkuna E.B

ot 28.08.2026 1. 31.08.2026 . IMpuka3 Ne402 0131.08.2026
PABOYASA ITPOI'PAMMA

yueoHoro npeamera «Xumus» (YriayoJeHHbIH YPOBEHb)

st oOyyvaromuxcs 10 kimacca

Cynak — 2026



. HOACHUTEJBHASA 3AIINCKA

PabGouast mporpamMma o XMMUU Ha YPOBHE CpeaHEero oOmiero oOpazoBaHUS
pa3pabotana Ha ocHoBe DenepasnbHOro 3akoHa 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 ctaaapre COO, ¢ yuérom KoHuenmuu mnpernogaBaHus
yueOHOTO TpenMeTra «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
Qdenepanivy, pealu3yIOIMIUX OCHOBHBIE 0OOpa3oBaTebHBIE MPOTPaMMBbI, U
OCHOBHBIX TOJOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha ypOBHE YriayOJEHHOTO HM3Y4YEHUsI 3aHMMAET BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanus ydamuxcs 10-11 kimaccos.
N3yuenne mnpemmera, peaiu3dyeMoe B YCIOBUSAX  JIU(dEpEeHIIMPOBAHHOTO,
npodusibHOro 00yYeHHMs, MpU3BaHO oOOecrneunuTh oO0lEe00pa30BaTENbHYIO H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO JIJIs
aJlanTalui UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COLIUYME, a TAKXKe JJIs
OPOJOJIKEHUsT OOy4YeHHs] B OpraHu3aiusix npodeccuoHaIbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCA OJHON U3 MPUOPUTETHBIX TUCITUTUINH.

B mporpamme 1o XuUMHM Ha3Hau€HUE TMpeaMeTa «XUMUS» MOJydaeT
NOAPOOHYI0  MHTEPIPETAllMI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIuMHU
nosnoxkerusimu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTU IieJeH, Ccoaep KaHus,
pe3yabTaToB OOy4YeHUss W TpPeOOBaHUN K YpPOBHIO IMOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SBIISIFOTCSI CJIEIYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUHU QYHKLUU:

e HMHPOPMAIMOHHO-METOJMYECKAs, peaau3anusl 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] Y4eOHOTO MaTepualia, KOJIWYECTBCHHBIX M KauyeCTBEHHBIX €T0
XapaKTEPUCTUK; TOIXO0B K (HOPMHPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH OO0pa3oBaTENbHBIX JTOCTIKCHHA OOYy4Yaromuxcsi B
paMKax HWTOTOBOM aTTecTaluu B (OpMEe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMHH.

[Tporpamma st yriayOa€HHOTO N3YYCHUST XUMUH:



e YCTAaHaBJIMBAeT MHBAapPUAHTHOE IPEIMETHOE COJEep>KaHue, 00s3aTeIbHOe
IUIE WU3y4YeHHsT B paMKax OTHENbHBIX MNpoduiei, MpeaycMaTpuBaeT
pacrnpesieieHue M CTPYKTypUPOBAaHHE €ro IO KiaccaM, OCHOBHBIM
COJIep>KaTeNIbHBIM JINHUSAM/pa3iesiaM Kypca;

e JaéT NPUMEpPHOE paclpelesieHue y4yeOHOro BPEMEHH, PEKOMEH]IYyEMOI'0
JUTSL U3y4YEHUS OTACIbHBIX TEM;

e IMpejularaeT MNPUMEPHYIO TOCIEOBATEIIbHOCTh H3YYEHUS y4eOHOro
MaTepuaiia ¢ y4€ToM JIOTMKHU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJUYECKYI0O MHTEPIPETALMIO 1eJIe U 3a/1ay U3ydeHUs IpeaMera
Ha yriayOJaEéHHOM YpOBHE ¢ YUYETOM COBPEMEHHBIX MIPUOPUTETOB B CHCTEME
cpenHero oOwiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEpUCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa3oBaTesIbHOU
IPOrpaMMbl CpEIHEro o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeJIMETHbIX, MPEIMETHBIX), a TaKKe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JIEHCTBUM  OOydYaromerocs MO0 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3HIMAM B MPOrpaMMe MO XMMHUU IPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3zoBaHusd. 3a mpelernamMd yCTAHOBIIEHHOM MpOTpaMMOl MO  XUMHUHU
00s3aTeIbHON (MHBApUAHTHOM) COCTABIISIIOIIEH COAEpKaHMs y4eOHOro MmpeameTa
«XumHs» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BapHAaTHUBHOM COCTaBIISIOLIEH,
KOTOpasi JIOJKHA ONPENENSIThCS B COOTBETCTBUM C HAINpPABIEHUEM KOHKPETHOIO
npoduiig o0yyeHusl.

B coorBercTtBUM ¢ koHuenryanbHbIMH nosiokeHuamu PIOC COO o
Ha3HAYEHUU TNPEJAMETOB 0a30BOr0 M YINIYOJEHHOTO YpPOBHEH B CHCTEME
muddepeHITMpoBaHHOTO 00yYeHHs Ha YPOBHE CpemHEero oOmiero oOpa3oBaHMs
XUMHSI Ha YpOBHE YIUIYONEHHOTO U3YYCHHMsI HANpaBlIeH HAa peaau3aluio
OPEEMCTBEHHOCTH €  MOCIEIYIOLUM  3TallOM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3YyYEHHs CHELHUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIMIX CPEIHEr0 MpoQecCHOHATBHOTO
oOpa3zoBanusa. B 3Toil cBsA3M H3ydeHue mpeameTa «XHUMHUSD» OPHUEHTHUPOBAHO
OPEUMYIIECTBEHHO HA pacUIMpeHWe M yrayOleHHe TEOpeTHYEeCKOH |
MPAKTUYECKON MOATOTOBKH 00YYaroINIuXcsi, BEIOPABIIUX ONPEACIEHHBIA MPOPUITH
oOyueHusi, B TOM YHCJIE C IEPCIIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHOT0 00pasoBanus. Hapsmy ¢ atum,
B cBere TpeboBanuit OI'OC COO Kk mIaHUPYEMBIM pe3yJdbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIbHOM IPOTpaMMBI CPEJHETO OO0IIero oOpa3oBaHUS
U3y4YeHHE npeaMera «XUMHUS» OPHUEHTHPOBAHO TAaKK€ Ha pEIICHHE 3a1ad
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BOCIIUTAHUSI U COIMAJILHOTO Pa3BUTUS OOyYaromuxcs, Ha GOPMHpPOBAHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUM, YMEHUM pallMoHAIM3aIMi y4eOHOTO Tpynaa |
0000IMIEHHBIX  CIIOCOOOB  JICATEIIBHOCTH, HWMEIOIIUX  MEXIUCIUILUIMHAPHBIN,
HAANPEIMETHBIA XapakTep.

CocraBnstomiuMu  ripemMeTa «XUMHS» Ha YPOBHE YIIIYOJIEHHOTO HU3y4YeHUS
ABJISIIOTCSL  YIUIyONn€HHble Kypchl — «Opranunyeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun Moaxo/10B K OTOOPY U CTPYKTYpPHOM
OpraHu3allMi COJEp>KaHUSI ITUX KYpPCOB B MpPOrpaMMe IO XHUMHH 332 OCHOBY
npusaTel nojoxkenuss GI'OC COO o pasznuuusx 06a30BOro U yriayOia€HHOTO
ypOBHEN U3YyUYEHUS MIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranudeckas xuMmus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYNMHOCTb TNPEIMETHBIX 3HAHUN U
YMEHHI, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHMs IpeaMera. JDTa CUCTeMa
3HAHUM MOJy4YaeT OompeleIEHHOE TEOPETHUYECKOE JOTOJHEHUE, IO3BOJISIONIEe
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIIMKA 00BEM  (PAKTOIOTHUECKOTO
matepuana. Tak, Ha yriayOJnEHHOM YypOBHE H3y4d€HHUs MpeAMeTa obecredyeHa
BO3MOXHOCTb 3HAUUTEIBHOTO YBEIWYEHUS O00bEMA 3HAHUH O XUMHYECKUX
AJIEeMEHTaX U CBOMCTBaX MX COEIMHEHUN HA OCHOBE PACIIMPEHHS] U YTrayOJaeHus
NPEICTABIECHUNA O CTPOCHUM BELIECTBA, XMMUYECKON CBSI3M U 3aKOHOMEPHOCTAX
NPOTEKAHMS PEAKIUH, paCCMAaTPUBACMBIX C TOYKH 3PEHUS XUMHUYECKON KUHETHUKH
U TepMOJIMHAMHUKH. M3ydeHuwe mnepuoaumyeckoro 3akoHa u llepumonnueckon
CUCTEMBl ~ XHMHYECKMX  3JEMEHTOB O0aszupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOEHUHU aToMa. XUMHUYECKasl CBS3b
OOBSCHSETCS C TOUKH 3PEHHSI SHEPT€TUYECKUX U3MEHEHMI Mpu €€ 00pa30BaHUM U
pa3pyllIeHNH, a TaKKe ¢ TOYKH 3PEHHUsS] MEXaHHU3MOB €€ oOpazoBaHus. N3yuenue
TUIIOB  peakuui  JonojHsercss  (GopMuUpoBaHMEM  TpEACTaBIEHU 00
ANEKTPOXUMHUYECKHUX Ipoleccax U 3JIEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU NPHU PACCMOTPEHUHU PEAKIIMOHHOM CIOCOOHOCTU
COEIMHEHHH yaemnsieTcsi 0co00e BHUMaHue BompocaMm 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHi.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpKAHHE KypCOB XUMHUU
yrayOaEHHOTO YPOBHS M3YUCHUS JIJISl KIIACCOB OMPEAeEHHOTO PO IS (TIaBHBIM
oOpa3zoM Ha WX CTPYKTypy U XapakTep JOMOJHCHWA K oOmmel cucreme
IPEIMETHBIX 3HAHUM) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, Hampumep,
B COJIEp)KaHUM TPEaMETa ISl KIACCOB XUMHUKO-(DU3UUIECKOTO Mpoduisi O0IbIIoe
3HauYeHHUE OYJyT MMETh AJIEMEHTHl yueOHOro marepuaina mo obmed xumun. [Ipu
U3YYCHHH TIpeIMeTa B JaHHOM CiIy4yae akIeHT OyJeT caeinaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKyJsApHas Teopus B (U3UKE), 3aKOHBI COXPAHEHUS
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Maccbl M JHEPrUHU, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOJU3a, IPEJACTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO e Bpems B coaepKaHUM IIpeAMETa U1 KJIAaCCOB XUMHKO-
Ounonornyeckoro mpoduiis OONBIINN YACIbHBIA BeC OyleT MMETh OpraHuyecKas
xumus. B aTOoM cioyyae mpenocTaBisieTcsl  BO3MOXKHOCTb — Juid  OoJee
00CTOSITENILBHOTO ~ PACCMOTPEHMS] XMMHMYECKOW  OpraHu3aliu  KJIETKA  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOISAT, K MPUMEPY, TaKUe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUNUIbI, OCEJIKW, YTIEBOAbl, HYKIECHHOBBIC
KHCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBe M CBOMCTBAX MpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIYKAT OCHOBOW [UISl M3YYEHUS
CYILIIHOCTH MPOIEcCOB (OTOCUHTE3A, IbIXaHUS, MUIIEBAPECHHUS.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHMS
oOlIEHAayYHBIX METOJIOB NTO3HAHUS U OIbITa MPAKTUYECKOT0 MPUMEHEHUS HAyUHbIX
3HAHUM M3ydeHHE MpeaMera «XUMHUsS» Ha YIriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YEOHBIMM TpEIMETaMH, BXOJSIUIMMU B COCTaB
npeaMeTHbIX obOnacteld «EcTecTBEeHHO-HAy4YHbIE NpeaMeThl», «Maremarnka u
uH(popmatuka» U «Pycckuii A3bIK U JIUTEPATYPa».

[Ipu u3ydyeHun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIYOJIEHHOM YpOBHE
TaKk)Ke, Kak Ha YPOBHE OCHOBHOI'O U CpeJHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTENIEHHON 3HAYUMOCTH SIBJIAE€TCS (DOPMUPOBAHUE OCHOB
HAyKd XHUMHUU KaKk OOJIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKON
NEATEIBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenne
TOM 3afaud Ha YrIyONEHHOM YpPOBHE HW3Y4YEHHUS IMpeAMETa Mpearoiaraet
peanu3anuio TaKuX LeJeH, KaK:

e (QopmMupoBaHME NPEACTABICHUNA: O MaTepUATLHOM €IUHCTBE MHpAa,
3aKOHOMEPHOCTAX Y MO3HABAEMOCTH SIBJIEHUW IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayled poin B o00ecredyeHUuu
YCTOWYMBOIO  pa3BUTUSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoliemM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTHUU
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00eCreYeHNH PalMOHAIBLHOTO MPHUPOJONOIL30BaHUS, B (POPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyIbTYphl YEIOBEKA, a TAKKE HKOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHCTEMbl 3HAHUW, JIEXKAIIUX B OCHOBE XHUMHUYECKOU
COCTaBJISIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUW XWUMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAaJAMOJEKYJSIPHOM, O  TE€PMOJMHAMHYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSAX MNPOTEKAHMS XMMHYECKUX PpEaKIuil, O
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XUMHUYECKOM PaBHOBECHUH, PACTBOPAX M JUCIIEPCHBIX CUCTEMAX, 00 00IINX
HAYYHBIX IPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

dbopmMupoBanue y oOyyJaronmxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XWMHUYECKUX 3HAHUU MJisi OOBSICHEHUS
KJITIOUEBBIX HJIed W TPOOJIEM COBPEMEHHOW XUMHH, JJisi OOBSCHEHUS U
POTHO3UPOBAHUS SIBJICHUN, UMEIONINX €CTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO PeIIeHus MPoOIeM, CBI3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHHUS,
aHaJlM3a W OIEHKHU C TIO3UINI SKOJOTUIECKON OE30MMaCHOCTH MOCIIEICTBUI
OBITOBOM M TPOW3BOJICTBEHHOW JCSITETLHOCTH YEJIOBEKa, CBSI3aHHOU C
XAMHYECKUM  TIPOM3BOACTBOM, HCIOJB30BAaHUEM W  mepepabOTKoM
BEIIECTB;

yriayOJaeHUe  TPEICTAaBICHWM O  HAyYHBIX  METOJaX  ITO3HaHWS,
HEOOXOUMBIX JUIS TPHOOPETCHUS YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEIIECTB M OOBSCHEHUS XUMHUYECKHX SBICHUH, WMEIONIMX MECTO B
IPHUPOJIE, B MPAKTUUECKON IEATEITHHOCTH U MTOBCETHEBHOMN YKU3HHU.

B muane peanuzanuu MepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIMIMX
(GYHKIUH 11€JIOCTHOM CHUCTEMBbI CpeAHEro o0Iliero oopa3oBaHUsS MPU HU3YYECHHUH
npeaMera «XuMmus» Ha  YyUIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TAKKE LENH U 3aa4H, KaK:

BOCIUTAHUE YOEKAEHHOCTM B TO3HABAEMOCTH SBJICHUN TMPUPOIBI,
YBOXEHHUS K TMPOIECCY TBOpUeCTBA B O0JacCTH TEOPETUUYECKUX U
MPUKIIAIHBIX UCCIAEOBAaHUNM B XUMUHU, (POpMHpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHME MOTHBAllUM K OOYYEHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAaHUI0O  HAa  OCHOBE  YCBOCHUS
00111eYeI0BEYECKHUX 1IEHHOCTE;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYIbHBIX U TBOPUYECKUX
CrocoOHOCTEW oOydJaromuxcs, (GOPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpA30BAHHIO KakK
YCIIOBUIO YCIENTHOW MPOo(decCHOHaTBHON U 00IEeCTBEHHON eATeThHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTU B
3I0pOBOM 00pase KU3HWU;

dbopMupoBaHUE YMEHHI M HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BaAHNUA,
Pa3BUTHE DKOJIOTHUUECKON KYJIbTYpPbI, TPHOOPETEHUE OTBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATEIbHOCTH.

OO1ee 4uCiIo 4acoB, MPEAYCMOTPEHHBIX /ISl U3YUCHHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE cpenHero oOmiero odpa3oBanus, coctaiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hegento), B 11 kinacce — 102 vaca (3 yaca B HeZemo).



I1. COILEPKAHUE OBYYEHUSA
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. BasleHTHbIE BO3MOXHOCTM aToma yIjiepoja. XHUMHUYECKas CBS3b B
OpraHUYEeCKUX COCJAMHEHMSX. TUMbl TUOpUIU3ALMK ATOMHBIX OpOuTanei
yraepoaa. MexaHu3mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKLEeNTOPHBIN). THUIBI TEpPeKpbIBAHUS ATOMHBIX OpOUTale, G- U T-CBS3U.
OpunapHasi, [BOHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3€M B MOJIEKyJax
opraHuveckux BemiecTB. [loHsiTue O cBOOOJHOM pajukaie, Hykieodpuie u
anekTpodue.

Teopuss crpoeHus opraHudeckux coeauHeHud A.M. DbyrtnepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAaUEHHE TEOPUH CTPOCHHUS
OpraHUYEeCKUX COEIUMHEHUU. MoseKynsipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl pa3au4HBIX BUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHass. M3omepus. Buasl u30MepuM: CTPYKTypHas, HPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3(P(PEKTH B MOJEKYIAX OPraHUYECKUX COCIUHEHHM (MHIYKTHUBHBIN
U Me30MEPHBIN (D (PEKTHI).

[IpencraBnenne o kiaccupukanuu oOpraHudeckux BemiecTB. [lonsTue o
¢yHkumoHanbHOU rpymme. ['omonorus. ['omonornueckue psanpl. CucremaTnyeckas
HOMeHKJIaTypa opranudeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHOCTH U KiaccU(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKOH XUMHUH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HMX NPEBPALLECHUIL:
O3HAKOMJICHHE C O0pa3laMyd OPraHMYeCKHX BEIIECTB W MaTepHajiaMH Ha WX
OCHOBE, OMBITBI [0 NPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(miaBneHue, OOyIJIMBaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJIEIEH MOJIEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

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



XHMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKLUHMM 3aMEIICHUSA, W30MEPHU3ALNH,
JNErUAPUPOBAHMS, IUKIN3ALMY, TUPOJIN3a, KPeKUHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PEAKIMi PaJUKaJIbHOIO 3aMEILICHHUS.

Haxoxnaenue B npupojie. CriocoObl NOMyYeHUs: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mias ¢popMynna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOEHHS U XUMHUYECKHX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKIJIONEHTAaH, IIUKIOTeKCaH) IMKI0ankaHoB. CrnocoObl MOMydYeHUs U
IIPUMEHEHUE UKIIOAJIKAHOB.

AnkeHbl. ['oMonornueckuil psj ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ] aJKEeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTtanedt yriepoaa, - U m-cB3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepusi. @Dunyeckue CBOWCTBAa aAJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMU NMPUCOEAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
IpU ABOMHOMN CBSI3U, MOIUMEpU3auuMu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauectBeHHble peakuu Ha ABOMHYIO CBA3b. CrOCOObI MOJyYeHUs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHOB (CONPsHKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHMSI U XUMUYECKUX 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 IMPOCTPAHCTBEHHOE CTPOCHHME 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. CIOCOOBI MONTYyUYEHUS
Y IPUMEHEHUE AJIKWHOB.

Apomarnueckue yriieBoJaopoasl (apensl). ['omonormyeckuid psii apeHoB,
oOmrast popmyna, HOMEHKIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MOJieKynbl OeH3ona. Du3mveckre CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMEIIEHUS B OEH30JIbHOM KOJIbIIE U
YIIEBOJOPOJHOM PAJMKAJIE, PEAKLUU NPHUCOCIAWHEHUS, OKHCIEHHUE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OPUEHTUPYIOMIEM JEWCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIBILIE Ha MpHUMEpEe aJIKWIbHBIX pPAJUKaJIOB, KapOOKCHIIBHOI,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctuposna. [lomumepusanus ctupona. CnocoObl MonydeHus u
IIPUMEHEHHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHbIe Ta3pl. HedTh 1 €€ mpoucxoxacHue.
KameHHbIH yroiap u npoaykThl ero nepepabotku. CrnocoObl nepepadboTku HedTu:
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NEPETOHKA, KPEKUHT (TEPMHUYECKHUH, KAaTaJIUTUYECKHU), PUDOPMHUHT, MHPOIH3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakuun
3aMEUICHUs TaJoreHa Ha TUJIPOKCOTPYIIY, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymmy. JlelicTBUe Ha TaJOTeHNPOU3BOIAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa miénouyu. BzammojeicTBHe IUTrajgoreHaJKaHOB C MarHMeM W ITUHKOM.
[Tonsarue 0 METaJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue
raJOreHIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITy, TEXHUKE U TIPU CHUHTE3E
OpTraHUYECKUX BEIECTB.

OKCIepUMEHTAIbHBIE METOJbl H3yYCHMs] BEIICCTB M HUX MPEBpAIICHUM:
u3ydeHrue (PU3MUYECKUX CBOWCTB YTJIE€BOJIOPOJIOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBoJ0pPOJOB pa3IMYHBIX KIJAacCOB (oOeciBeurBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHUE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHapyKeHUE
yriepoja W BOJOPOJAa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHHE OHTUICHA W
U3Y4YEHUE €ro CBOMCTB, O3HaKOMJieHHE C KoJuiekiusiMu «Hedtb» u «Yromwy, C
oOpa3liaMy IUIaCTMAacC, Kay4ykoB M PE3UHBI, MOJICTUPOBAHUE MOJICKYI
YTJIEBOJIOPOJIOB U FaJOT€HIPOU3BOAHBIX YIIIEBOJAOPO/IOB.

Kucsopoacoaepxamue opraHuyeckue coeJMHEHUs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKYNl (Ha MpUMepe
METaHoJla W 3TaHona). ['oMosormueckuil psan, obmas Qopmyna, H30OMeEpHs,
HOMEHKJIaTypa u  kilaccudukanusa. Dusznueckue CBOICTBA  MpPeAESIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpojHbIE CBSI3M MEXAY MOJEKYJIaMU CIUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIuu 3aMEIICHUs, Jerujparaiuu, OKHUCIICHHUS,
B3aUMOJCHCTBHE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHI. J[eCTBUE 3TaHONIAa U METaHOJIA
Ha opranu3M uyeinoBeka. CrocoObl MONy4YEeHHS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroaToMHbl€ CHHUPTHI — STUICHIIUKOIb W TIHIEpuH. Duzndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KayeCTBEHHAs peaklus Ha MHOTOATOMHbIE
cupthl. [IpencraBnenne o MeXaHW3ME PEaKIUid HYKICO(PHIBHOTO 3aMelIeHUSI.
HeiictBue Ha opraau3Mm 4enoBeka. CrmocoObl TONy4YeHUST HW TNPUMEHEHHE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BJIUSHUE THUIPOKCOTPYIIBl U
6enzonbHOrO sypa. dusmdeckue cpoictBa (eHona. OCOOEHHOCTH XUMUYECKUX
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cBoiicTB (Qenona. KadecTBeHHbie peaknuu Ha ¢eHosl. TOKCMYHOCTH (eHona.
Crnioco6b1 osryuenus u npuMenenue penomna. denondopmanbaeruanas cMoa.

KapGonuibHble COSMHEHUS — aJIbJIETHIBl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TpyNIbl. ['OMoOOrMYecKre psiibl albJeTHI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKIaTypa. Du3nueckue CBONCTBA albJETHIIOB H
KETOHOB. XHMMHUYECKHME CBOWCTBA  aIbJCTHIOB W  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNE albJEru0B, KAYECTBEHHBIE PEAKIMU HA aJlbJCTUIbI.
CriocoObl oJTy4eHUsI U IPUMEHEHUE aJIbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KAPOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. Puznyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEeNIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbie CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuPUKalUU, PEAKIUU C YYaCTHEM YIIIEBOJOPOJHOIO pajivKala.
Oco0OeHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [loHATHE O TPOU3BOJIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCJIOT,
JTUKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacTaButenu BBICIIMX
KapOOHOBBIX KHCIJIOT: CTE€ApUHOBAas, NaJIbMUTHHOBAs, OJEUHOBAs, .JUHO/IEBAS,
JUHONIeH08as KUCIOThl. COCOObI MOYYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonormueckuid psa, obmas Gopmyna, uzoMepus 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
HETpeEIbHBIX JKUPHBIX KUCIOT. JKUphI B IpUpo/Ie.

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 CBOWCTBAa M HaXOoXJeHHe B mpupone. DoTocuHTEs.
XUMUYECKHAE CBOMCTBA MIIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJICTUIHOU
Tpynm, CIOUPTOBOE W MOJOYHOKHCTOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU opraHusMa. Jlucaxapuasl: caxaposa, MajbT0o3a U
nakto3a. BoccTtanaBinuBarolie U HEBOCCTaHABIMBAIOUIME AUcaxapuabl. ['uaponn3
mucaxapunoB. Haxoxnenue B pupojse u npumeHenue. [loaucaxapuasl: kpaxmail,
JIMKOTeH W 1neiunono3a. CTpoeHre MaKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa |
HeJUTr0NI03bl.  DU3MUYECKHe CBOWMCTBA Kpaxmaja M UEJUIRJIO3bl. XUMHUYECKHE
CBOMCTBAa Kpaxmajia: TMApPOJU3, KAa4eCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOIU3, MOdydeHue >PupoB meintono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJbl W3YyYEHHS BEUIECTB M HX NPEBpALLCHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHME 3TUJIOBOI'O CIIMPTAa B aJbJIETHUJl HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCJICHHE ASTWJIOBOTO CHHpPTa JUXPOMATOM Kaiusi (BO3MOXXHO HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTHNIbl (C THUIPOKCUIOM
muammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakmus raunepuHa  C
ruapokcugom Mmeau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICHCTBHE pacTBOpa Tioko3bl ¢ rugapokcuaoM menu(ll), Bzaumoneiictue
KpaxMmaja C MOJOM, PEIICHHE SKCIEPUMEHTAIbHBIX 33Ja4 N0 TeMaM «CHupThl U
denoiby, «Kapoonosbie kKucnoTbl. CrokHbBIE F3DUPBD).

A3o0Tcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMMHBI — OpraHUYECKHE MPOU3BOJIHBIC aMMHaka. Kinaccudukaius aMUHOB:
anupaTuuecKue W apOMaTHUYECKHUE;, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoennie monekys, obuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3NUYECKHE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTHYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIMH — TIPEJICTaBUTENIb AMHHOB apoMaTudeckoro psana. CrpoeHue
aHuavMHa. B3anMHOe BIMSHUE TPYIN aTOMOB B MOJIEKYJie aHWInHA. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHWivHA. KadecTBeHHBIE peakiuu Ha aHWIUH. CrocoObl
NOJIydeHUs W NpUMEHeHue anudatudyeckux amuHOB. [lonyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u nzomepus. OTnenbHble IPEACTABUTENUN O
AMUHOKHCJIOT:  TJIMIMWH, anaHuH. Ou3nuecknue CBOWCTBA  AMUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCAMHEHUN, peaklusl TMOJUKOHJCHCAIlUK, O0O0pa3oBaHME TMENTUIHOW CBA3HU.
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.

DKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HX MPEBpalICHUN:
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 COCIUHECHUI.

BricokomoJieKyJIsIpHbIE COeIUHECHUS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJIApHAas
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Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIHS.

[TonumepHbie Matepuanbl. I[lmactmacchl (TOJHUATUIICH, TOJIUIIPONMIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TMOJUMETHIMETAKpUIAT, IOJIUKapOOHATHI,
nonvdTUIeHTepedTanaT). Y tunuzanus u nepepadboTka MmiacTuka.

DI1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaueHOBBIN, XJIOPOIIPEHOBBIN, U30IIPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbie (XJIONOK, MIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCAH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISAIIME TTOJIMMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbI H3yUCHMs] BEIICCTB M WX MPEBPAIICHUI:
03HAKOMJICHUE C 00pa3liaMHu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, PpEIICHUE OSKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacno3zHaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxaenue wmoJiekynsspHOd (OpMYJibl OPraHUYECKOTO COCIUHEHUS TI0
MacCOBBIM JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaxO0XJICHUE
MOJICKYJISIPHOM  (DOPMYJIbI  OPraHUYECKOro COeAuHEHUs 1Mo Macce (00béMmy)
MPOJYKTOB CTOpaHus, MO KOJHUYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkiuu W/WJIM UCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYyIibI
OpTraHUYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUs, OMpEACIICHUE JOJU BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.

Peanu3zanusi MeXNpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTraHUYE€CKON XMMHH B
10 kiacce ocCylIeCTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAyYHBIX TMOHSTUH, TaK M TMOHATUM, TPUHATHIX B OTICIBHBIX MpEaMETax
€CTEeCTBEHHO-HAYYHOTI'O IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SIBIICHUE, HAYIHBIA (haKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIO/eHNEe, HN3MEpPEHUE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®usuka: wmarepus, aroMm, DIJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPTreTUYECKU YypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (M3MYECKUE BEITUYMHBI, €IUHUIIBI W3MEPEHUS, CKOPOCTh, JHEPTHs,
Macca.

buonorusa: knetka, opraHusM, OJKOCHUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TETepOTPO(HBIA TUI 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 H3 HCKYCCTBEHHBIX U CHHTETUYCCKUX 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
noxypoBHH. AToMHBIE opOuTaim. Kiiaccudukanusi XuMrH4ecKux 3JeMeHTOB (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.

[Iepnonnueckuit 3akoH u [lepruonanueckas cucremMa XUMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa. CBs3b MEpHOIMYECKOro 3akoHa W llepronnueckoil cuctembl
XMMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpylnmnaM W NOepUojJaM. 3HAYCHUE
nepuoanueckoro 3akona /.M. Menneneena.

XuMudeckash CBs3b. Buabl XMMHYECKOM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA. DHEPTUS U IMHA CBSA3U. [10sIpHOCTD, HAITPABIEHHOCTD U
HAChIIIAEMOCTh KOBaJIecHTHOW cBsi3U. KpaTHbeie cBs3u. BogoponaHas CBs3b.
MexMONeKyIspHbIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA MPUMEPE COEITMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

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

BemectBa  MOJIEKYJISPHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs.  Tunbl
KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEILIECTB.

[lonsatne o nucrnepcHbIx cucrtemax. Mictunabie pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIPAKEHUS KOHIEHTPALlUM PAacTBOPOB:
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MaccoBasi J0Jis BEIIECTBa B pacTBOpPE, MOJISIpHAsl KOHUEHTpauus. HackleHHesie u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruaparsl.

Knaccudukanusa m HOMEHKIaTypa HEOPraHWYECKUX BEIIEeCTB. TpUBHAIIbHbBIC
HAa3BaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKux peakivii B HEOPTaHHMYECKOW UM OpPraHuYecKou
XUMUHU. 3aKOH COXPAaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpaIlCHUs
SHEPTUU MPU XUMHUYECKUX peakuusx. TeraoBbie 3hHEeKTbl XUMUYECKUX PEaAKIUH.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiny, €€ 3aBUCUMOCTb OT Pa3jIN4HbIX (PaKTOPOB.
['omoreHHble 1 reTeporeHHsie peakuuu. Katanus u katanu3aTtopsl.

OOpartumMbie U HeOOpaTUMbIE peakii. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOTO paBHOBecHusi. DaKkTOpbl, BIUSIONIMEC HA TOJOXKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIepaTypa, JaBjICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [larense.

DnekTpoiauTuueckas auccorumanus. CuibHble W clla0ble DJIEKTPOJHUTHI.
Crenenp aucconuanuu. Cpena BOJTHBIX PACTBOPOB: KHUCIOTHas, HEUTpalibHasd,
miesniouHas. Bomopoaueiit nokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHHS.
OkucnuTenb W BOCCTaHOBUTENb. I[Ipollecchl OKHCIEHHST W BOCCTAHOBIICHMS.
Baxnelme OKuCIUTENM U BOCCTAHOBUTENU. MeToa 3JIEKTPOHHOrO OajnaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIaBOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHS BEIIECTB M HUX MPEBpallCHUI:
pa3loKEHUE TIEPOKCUJA BOAOPOJAa B MPUCYTCTBHUM KaTalU3aTopa, MOJACIHU
KPUCTAITMYECKUX PEIIETOK, TPOBEACHUE PEAKIIUA MOHHOTO OOMEHa, ONpe/IeJIeHNe
cpedbl PacTBOPOB C TOMOINBIO HHAMKATOPOB, W3YYEHUE BIMSHUSA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKON pEaKIMUu ¢ TIOJOKCHHE XUMHUYECKOTO
paBHOBECHSI.

Heoprannueckasi xumus.

[Tomoxenne HemeraiuioB B llepuoguueckorr CHCTEME  XMMHYECKUX
sanemenToB /.M. MenzeneeBa 1 0COOCHHOCTH CTPOCHHUSI UX aTOMOB. Du3HUeCKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIIOB (Ha MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bomopon. ITlomydyenue, ¢usndeckne M XHMHYECKHE CBOWCTBA: PEaKIUU C
MEeTajulaMd U HEMETajulaMd, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapuubl.
TonIMBHBIE ATIEMEHTHI.

lamorensl. Haxoxpaenwe B Mpupoje, CrocoObl ModydeHus, (GU3HYECKUE U
XAMHUYECKHE CBOMCTBA. | aJlor€HOBOMOPOIbl. BakHeume KUCIOPOACOAEPHKALINE
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COeMHEHUsI rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOIYYCHHS
rajgoreHoB. [I[pumeHeHune rajJoreHoB U uX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie M MPOMBIILIIEHHBIE CHOCOOBI MOJIYYCHUS
Kuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUJIBI.

Cepa. Haxoxaenue B mpuUpoje, CIOCOOBI MONy4YeHHS, (PU3MUYECKHE U
xumuueckue cBoictBa. CepoBogopon, cyibduasl. Oxcupn cepsi(1V), oxcua
cepri(VI). CepHucras u cepHas KHCJIOTHI M UX coi. OCOOGHHOCTH CBOWMCTB
cepHOl KUCIOThI. [IprMeHeHne cepbl U €€ COeAMHEHUI.

Azor. HaxoxaeHue B mOpUpOJE, CHOCOOBI MONy4deHUs, (U3HUYECKHE WU
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCcHIbl a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHUSI.

®ochop. Haxoxnenwe B mpupojnie, CHOCOObI MONMy4YeHHs, (U3MUECKHE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuil. PocopHbie
ynoOpeHus.

Yriaepon, HaxoXJaeHHWE B Ipupoje. AJUIOTpOINHbIE  MOIU(UKAIIY.
duznyeckue M XUMHYECKHME CBOMCTBA MPOCTBIX BEHIECTB, OOpa30BaHHBIX
yraepogom. Okcun yriepoaa(ll), oxcun yranepona(lV), yronpnas kuciota u eé€
COJIU. AKTUBHPOBAaHHBIA yroiib, aacopOuusa. DymnepeHsl, rpadeH, yriaepojaHble
HaHOTPYOKu. IIprMeHeHre MPOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEMHEHU.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3UYECKHE U
xumuueckue cBorctBa. Oxcua kpemHus(l1V), kpeMHuEBas KHUCIOTA, CHJIMKATHI.
[Ipumenenune kpeMHus U ero coennHeHui. CTEKI0, €ro NOIy4eHUe, BUIbI CTEKIIA.

[Tonmoxenne metamnoB B Ilepronndeckoil cUCTEME XUMUYECKHAX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX OO0OJIOYEK aTOMOB MeTauioB. OOrmiue
¢u3nyeckue CcBOMCTBa MeTaioB. [IpuMeHeHHE MeTalioB B OBITY U TEXHHKE.
CmiaBbl METAILIOB.

DJIEKTPOXUMHUYECKUN PSAJl  HaNpspDKeHW  MeTaiuioB.  OOmme  crnocoObl
HOJIy4YEHHUS METaJJIOB: TUJPOMETAJLTYprusl, MAPOMETAILTYPIus,
anektpomeramutyprus. [lonstue o xoppo3uu MeramwioB. CrmocoObl 3amUThl OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmeramioB |A-rpymmer [lepuogmdeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Harpuii wu kanuii: mnomydeHue, ¢GU3HUECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuonnueckoir cucTembl
XUMUYECKUX ODJIEMEHTOB. MarHuii ¥ KalblMi: TONydeHHe, (PU3NYECKHe U
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XUMUYECKUE CBOMCTBA, IMPUMEHEHUE IPOCTBHIX BEUIECTB U HUX COCIAMHEHUH.
XKéctkocTh BOABI M CITOCOOBI €€ YCTPAHECHHUS.

AJNIOMUHUIA: TIONTy4eHHEe, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOWCTBA OKCHAA H
TUAPOKCUIA ATFOMUHHUS, THAPOKCOKOMIUIEKCHI alTFOMUHUS.

OO0mias xapakTepucTuka MeTauioB noOouHblx mnoarpynn  (b-rpymm)
[lepuonnueckoi CUCTEMBI XUMUYECKHUX DJIIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBA Xpoma U ero coeauHeHu. OKCuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHne u npuMeHeHue Xxpoma.

®duznyeckue M XUMHYECKHME CBOWCTBA MapraHlla M €ro COeJUHEHUM.
Baxueitimue coemunenuss Mapranna(ll), wmapranua(lV), wapranna(VI) wu
mapranua(VII). Tlepmanranat kaausi, ero OKUCIUTENbHbBIE CBOICTBA.

duznyeckue U XUMUYECKHUE CBOICTBA Kejie3a U ero coeauHeHuil. OKcuipl,
ruapokcuanl U conu xeneza(ll) u xeneza(lll). [lonyuenne u npuMeHeHue xene3a
U €r0 CIUIABOB.

Pu3nuecKue 1 XUMUYECKHUE CBOWCTBA MeIU U €€ coenuHeHuu. [lonydenue u
PUMEHEHHUE MU U €€ COCTMHEHUH.

[Muuk: monydeHue, (PuU3MUECKHe UM XUMHUUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIA U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITUHKA. [[puMeneHue
[IUHKA U €r0 COeINHEHNH.

OKCIEpUMEHTAIbHBIE METOJbl W3yYEHHS BEUIECTB U HX IPEBpAICHUN:
u3ydeHrue o0pa3lloB HEMETAJJIOB, TopeHue cephl, docdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTamuibl M CIUIaBbDY, B3aUMOJCHCTBHUE
IIEJIOYHBIX M IIEJTOYHO3EMENbHBIX METAJUIOB C BOJAOW (BO3MOYKHO MCIOJb30BAHHE
BUJICOMATEpPUAIIOB), B3aUMOJCHCTBUE IMHKA U JKeJie3a C PacTBOPaMU KHUCIOT U
IeJI04Yel, KAYECTBEHHBIC PEAKIIMM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
U KaTHOHBI METAUIOB, B3aUMOJCHCTBHE THUAPOKCHUJIOB AIIOMUHHS W ILHHKA C
pacTBOpaMU KUCJIOT U IIEJIOYEH, pelIeHrne KCIePUMEHTAIBHBIX 3a/1ad M0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHHs», «A30T U (Hochop M UX COCTUHEHUS,
«MeTabl TIaBHBIX MOATPYI», «MeTamuibl TOOOYHBIX TOATPYIID).

XuMHUSA U KU3Hb.

Ponb xumun B obecrieueHUM YCTOWYMBOTO pPa3BUTHS dejoBedecTBa. [lorsTue
O Hay4HbIX METOAAaX TMO3HAHUS M METOJIOJIOTUA HAy4YHOTO HCCIEAOBaHUS.
Hayunble mpuHUIUNBI OpraHu3aluyu XUMUYECKOr0 IPOU3BOACTBA. [[poMblliyieHHbIE
CIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpPHON KHUCJIOTHI, MeTaHoJa). [IpoMbITIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAIIJIOB U
CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKpPYKAlolled CpeAbl M €ro MOCJEACTBUSI.
Ponb xumun B oGecriedeHUN YHEPreTHIECKON 0€30MacHOCTH.
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Xumusg U 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. [IpaBmiia
MCIIOJIb30BAaHUs JIEKAPCTBEHHBIX IpenapaToB. Poiib XuMuu B pa3BUTUHN MEIULIVHBI.

XYMUS TUIE: OCHOBHBIE KOMIIOHEHTHI, THUIIEBbIE 100aBku. Ponbs xumuu B
oOecrieueHnH MUIIEBOM 0€30MacHOCTH.

Kocmernueckne m mapdromepubsie cpeactBa. beitoBas xumus. [lpaBuna
0e30macHOr0 MCIOJIb30BaHUSl TpenapaToB OBITOBOM XWMHUU B TIOBCEIHEBHOM
KU3HU.

XUMHUS B CTPOUTENIbCTBE: BAXKHEHIINE CTPOUTEIIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUS B CeNTbCKOM X03s1cTBe. OpraHn4ecKue U MUHEPAJIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHKA.
Marepuansl 11 31eKTpoHuKH. HaHOTeXHOI0TH Y.

Pacuérnbie 3amaun.

Pacuértel: Macchl BemiecTBa WM 00bE€Ma ra30B MO HW3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00bEMa, KOJWYECTBA BEIECTBA) MPOAYKTOB pPEaKIMU, €CIW OJHO U3
BEILIECTB MMEET MNpHUMecH, Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKuMu, €CIM OJHO M3 BEUIECTB JAaHO B BHJE pPAaCTBOpa C OMNPEACIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIU W MOJIAPHOM
KOHIICHTpPAIlMM BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOIYKTA PEAKIUUA OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBA3€H NOpH  K3ydyeHUHM oOued
HEOpraHU4eCcKorl Xumuu B 11 Kitacce OCyIIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK W MOHATUM, MPUHSITHIX B OTAEIbHBIX
peIMETax €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIA (aKT, THUIIOTE3a,
TEOpHUs, 3aKOH, aHAIN3, CUHTE3, KIacCU(PUKAIUS, TTEPUOTUIHOCTh, HAOII0ICHNE,
VU3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICTIUPOBAHNUE.

®usuka: Marepusi, MHUKPOMHUpP, MAKPOMHP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TONbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKHN YPOBEHb,
BEILIECTBO, TeEJIO, O00BEM, arperaTHOe€ COCTOSIHUE BEIECTBA, HJICANIbHBIA Ta3,
¢du3nyuecKre BEIMUNHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buornorus: kieTka, opraHusM, dKocucTema, onochepa, MeTab0JIM3M, MaKpo-
U MHUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIIEBOIbI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIIUBO,

PECYPCHI.
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TexHOyorus: XMMU4Y€eCKasi IMPOMBILIJIEHHOCTh, METAJUIYpPrusi, CTPOUTEIbHbBIC
MaTepHabl, CENIbCKOXO3IUCTBEHHOE NMPOU3BOACTBO, IMHUILEBAsI POMBIIUIEHHOCTD,
dapmarieBTHUECKAS IIPOMBILIJIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHUX
IIPENapaToB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUAJIOB, 3JIECKTPOHHAs
IIPOMBILIIEHHOCTh, HAHOTEXHOJIOT U U.
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I11. IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJNbTATOB OCBOEHHUA MpeaMmeTa «XUMHS» Ha YpPOBHE CPEIHETO
oOmiero o00pa3oBaHUsl BBIJIEICHBI CIEIYIONIME COCTaBISIONMIME: OCO3HAHUE
0oOy4aroIIMMHUCS POCCUICKON T'PaKJIAHCKOW HMJAEHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICTICHUIO; HaTUYle MOTHBAIIUU K
00Oy4eHHIO; TOTOBHOCTH M CIOCOOHOCTH OOYyYaroIUXCs PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIECTBE MpaBWJIaMM W HOPMamMH T[OBEJCHUS; HAJIU4YUE
IPABOCO3HAHUS, IKOJIOTMUYECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LIEJIA U CTPOUTD
YKU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMmeTa «XUMHUS»  OTpPaXKaroT
c(OPMHPOBAHHOCTh OIBITA II03HABATEIBLHON M TMPAKTHYCCKOW JEATEIHLHOCTH
oOyyarommxcsi B mpoliecce peann3ainru o0pa3oBaTeIbHON AeSTEILHOCTH.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTra «XUMHUS» OTpakKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIBLHON M TPAKTHYECCKOW EATEITHLHOCTH
oOyyarommxcsi B MPOIECcce pean3alui o0pa3oBaTeIbHON JEATEIbHOCTU, B TOM
YuCJe B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YJArONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
yBa)KCHUS K 3aKOHY U MTPaBOTIOPSIKY;

NPEACTABICHNUS O COIMAIBHBIX HOpPMax M TMpaBUIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW ESITEILHOCTH TPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU YUEOHBIX W TO3HABATEILHBIX 3a/a4, BBHITIOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) NaTPHOTUYECKOT0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHONICHHWS K WCTOPUYECKOMY ¥ HAyYHOMY HACJICIUIO
OTE€YECTBEHHON XMMUM;

YBOXEHHUSI K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM W TMPAKTHYECKOTO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yibTaT
JUINTETILHBIX ~ HAOJMIOJIEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  TTOWCKOB,
MIOCTOSIHHOTO TPY/JIa YUEHBIX U MPAKTHUKOB;
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UHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJIYYEHHM M TOCIEAYIOIIEM
aHaJin3e MHQPOpMAIMK O MEePEAOBbIX JTOCTHKEHUSX COBPEMEHHOM OTE€YeCTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IIOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U TMOCTYNKH CBOMX TOBApPHILEH C
MO3UIIMHA HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMS IOCIIEICTBUM
MOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBbS:

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

coOmofieHusT TpaBwil 0Oe30MacHOro oOpalleHus C 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;

OCO3HAaHUS MOCJIEJCTBUN U HENMPUATUS BPEAHBIX NPHUBBIUEK (YHOTpEOJICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHHUS );

5) Tpy10BOro BOCIMTAHMS:

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

YCTAHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/]ay
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 TPyJa U pe3ysibTaTaM TPYAOBOU I€ATEIbHOCTH;

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) 3K0JI0rH4eCKOro BOCIUTAHUSA:

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

NOHMMaHUs TJI00AJBHOTO XapakTepa 3KOJOTMYECKHX MpoOiieM, BIUSHUSA
SKOHOMHMYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEABL;
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OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTWKEHUNW XUMHH  JUIS
peLIeHUs] BOIIPOCOB PAlMOHAIBHOIO IPUPOJOIIOIb30BAHUS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCILIMX Bpel OKPYXKaKOLIEH
IPUPOAHON Cpejie, YMEHUSI MPOrHO3UPOBATH HEOIATONMPHUATHBIE HKOJIOTHYECKUE
IIOCJICCTBUS MPEANPUHUMAEMBIX JEUCTBUN U IIPEIOTBPAILATh UX;

HaJIM4Usl Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
OmbITa NEeSATETbHOCTU HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIbHOU
IPAKTUKE, CHOCOOHOCTH U yMEHHUS AaKTUBHO MPOTHUBOCTOSITH UACOJOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

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

yOeXKJAEHHOCTM B  OCOOOM 3HAYMMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBWIN3AIMA: B €€ TYMAaHUCTUYECKOM HANPABIECHHOCTH W BaXXHOM pOJIM B
CO3/JaHUM HOBOW 0a3bl MaTEpPUATBHON KYJIbTYpbl, B PEUICHUU TIJI0OATBHBIX
npoOjeM YCTOMYMBOTO Pa3BUTHUSI UYETIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBONA U DKOJOTUYECKON 0€30MaCHOCTH, B Pa3BUTUM MEAUIMHBI, 00€CTICUEHUHN
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
MOJTydaeMble 3HAHWS JIJIsl aHAIN3a U OOBSICHEHUS SBJICHUHN OKPYKAIOIIETO MHUpPA U
MPOUCXOIAIIMUX B HEM U3MEHEHH, yMEHUS J1eNIaTh 000CHOBAHHBIEC 3aKIIOUEHUS HA
OCHOBE HAydHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C I[EJbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHUYECKHE 3HAHUS s
perieHust Ipo0JIeM B peabHbIX KU3HEHHBIX CUTYAIUSX;

VMHTEpPECA K MO3HAHUIO, UCCIIEI0BATENBCKOM AEATEIbHOCTH,

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caM00OOpa30BaHUI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHHM 1O XHMHH B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

MHTEpECca K OCOOCHHOCTAM TpyAa B paznudHbIX cepax mpodeccuoHambHON
NEATENIbHOCTH.
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METAINPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBI TI0O XMMHUHU Ha YPOBHE
cpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIUXCS
MEKIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHBIE TOHSTHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(PHUKYy METOJOB IIO3HAHMSI,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SIBJICHUE,
nporece, CUCTeMa, HayIHbId (DaKT, IPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, H3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHBIE Y4eOHbIE NEHCTBUA (TMO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBanue GyHKIIMOHATBHOM
I'PaMOTHOCTH U COIIMAIILHOW KOMITETESHITUH 00YyJaroiXCs;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUECKHE 3HAHHMS U YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B IIO3HABATEIILHOM U COLMAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXAOT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATCIIBHBIMH, KOMMYHUKATHBHBIMH W  PETyJISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBIE YUeOHbIE 1eHCTBUS

1) 0a30Bble JJOru4YecKue AeicTBHS:

CaMOCTOATENTLHO  (OPMYJIHPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeesATh MU JACATEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEILHOCTH C TOCTABJIECHHBIMU LICJISIMU;

HCIIOJIb30BaTh MPH OCBOCHUW 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHUS:
BBIJICTIATh XAapAaKTEPHbIC MPU3HAKU TOHITUM U YyCTAHABIMBATh HMX B3aWMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS ISl OOBSICHEHHUS OT/ICIbHBIX ()aKTOB U
SIBJICHUM;

BBEIOMpAaTh OCHOBAaHHMS W KPUTEPUU [UIS KiIacCU(PUKAIMK BEIIECTB U
XAMUYECKHUX PEaKIIU;

yCTAHABJIMBATh IPUUYUHHO-CJIEJCTBEHHBIC CBS3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOWTHh JIOTHUYECKHE PACCYXJCHHUS (MHAYKTUBHBIC, JICAYKTHBHBIC, IO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B PacCMaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJUPOBATH BHIBOBI U 3aKIIIOUCHUS;
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MPUMEHSTh B MPOIIECCE MO3HAHUS HCIIOJIb3yeMble B XUMUU CHMBOJUYECKUE
(3HAKOBBIE) MOJIEIH, PE0OPA30BBIBATh MOJICTLHBIE MPEICTABICHUS — XUMHUECKUI
3HaK (CMMBOJI) OJJIEeMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKON
peaKkiuu — TMPU PElICHUH YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh HA3BaHHBIC MOJIETILHBIC MPECTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE e CTBUA:

BJa/IETh OCHOBAaMHU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XHUMHYECKHUX
peakuuii;

dbopMynHpoBaTh LIENU U 33/1a4U UCCIIEAOBAHUS, HCTIOIB30BaTh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadyeCTBE MHCTPYMEHTa
MO3HAHUS W OCHOBHI JiJIsi (D)OPMHUPOBAHUS THITOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBACMBIX CYXKICHUH;

BJIaJIeTh HABBIKAMH CaMOCTOSITEJIbHOTO IUJITAHUPOBAHHMS U TPOBEJCHUSA
YUYCHUYECKHUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIFOMATh 32 XOJ0M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBAaTh €ro pe3ynbTar, (popMynHpoBaTh
0000111eHUS ¥ BBIBOABI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOACIIAHHON padoTe;

OpuoOpeTaTh OMBIT YYEHWYECKOM UCCIEeNOBAaTEIbCKOM W MPOEKTHOU
JEATENHHOCTH, TPOSBIATh CIIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITEIIHHOMY
MOWICKY METOJIOB PEIICHUS TMPAKTUYSCKUX 3a/ad, NPUMEHCHHUIO Pa3IUIHBIX
METOJ0B MTO3HAHMUS.

3) pabora ¢ nunopmaunmueii:

OPHUCHTHPOBAThCS B PA3JTMYHBIX HCTOYHHMKAX WHPoOpManuu (HaAydHO-
MOMyJIsIpHAS JUTEpaTypa XHMHYECKOTO COACPKAHUS, CIPABOYHBIC TOCOOUS,
pecypcbl MIHTEpHETa), aHaIM3upOBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (PopM
IIPEICTaBIICHNUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTD;

dbopMynHpOBaTH 3aMPOCHl U MPUMEHSTh PA3JIMYHBIE METOJBI MIPHU MOUCKE U
oroope wuHpOpManKK, HEOOXOMUMOW MJisi BBIMOJTHEHUS Y4YeOHBIX 3amad
OIPEAECIEHHOTO THUIIA;

IpUOOPETaTh OMBIT KCIOIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN 1 PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMYy  MPEACTABICHHUS
uHdopmaru (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $I3BIK B KAaueCTBE CpPEACTBA Npu pabore C
XUMUYECKON WHGOpMaNKel: TPUMEHSATh MEXIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, POPMYJIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;
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HCIIOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'JTLAJJHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ IMAJIOoTa U/Uiu
JIMCKYCCHUH, BBICKA3bIBATh UJIEH, (DOPMYITHUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJIOKEHHOM 3a/1a4u;

BBICTYNaTh C MPE3EHTAlMEel pe3yJIbTaTOB MO3HABATEIbHON NIE€ATEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPH BHIIOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pPabOThl MO HMCCIEIOBAHUIO CBONCTB
U3Y4aeMbIX BEIIECTB, peaM3allii Y4eOHOTO MPOEKTa, U (POPMYIUPOBATH BBHIBO/IBI
0 pe3yJbTaTaM MPOBEIEHHBIX HMCCIENOBAHUN MYTEM COIIACOBAHUS IMO3ULUN B
X0J1e 00CYX/IeHUsI 1 0OMEeHa MHEHUSIMHU.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIE NelCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBIIATH CBOIO I103HABATEIBHYIO
NESITENbHOCTh, ONpeAesas €€ Ledu M 3aladd, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MPEJIaraeMblii  aJITOPUTM JIEUCTBUA TIpH
BBINIOJIHEHUH YYE€OHBIX M MCCIEIOBAaTEIbCKUX 3aJad, BBIOMpAaTh Haubosee
3¢ (eKTUBHBIA crMoco0 HMX pemeHuss ¢ YYETOM NOJYYEHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKLUSAX;

OCYILECTBIJISIT CAMOKOHTPOJIb JICSITEIBHOCTH HA OCHOBE CaMoOaHajiu3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI [0 XUMHUU Ha YIIIyOJIEHHOM
yYpOBHE Ha YPOBHE CpEIHEro oOmIero oO0pa3oBaHUs BKIIIOYAIOT CHEHUPUUYECKUE
JUTSl y4eOHOTO MpeIMeTa « XUMUS» Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOEHUIO, MHTEPIPETAMU U MPEeOoOPA30BAHUIO 3HAHUMN, BUIBI ACSITEIBHOCTU
MO TOJIYYEHHUIO HOBOT'O 3HAHMS W MPUMEHECHHUIO 3HAHWM B Pa3IMUHBIX YYCOHBIX
CUTYyaIlUsX, a TAK)KE B PEaIbHBIX KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMuel. B
nporpaMMe 1O XHMHUHU TPEIMETHBbIE pPe3yibTaThl MPEACTABICHBI IO Trojam
U3YYECHUS.

10 KIJACC
Hpe,HMeTHBIe PE3yJIbTaThl OCBOCHHUA KypcCa ((OpFaHI/I‘-IeCKaH XUMUSD» OTPaAXKaroT:
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c(OpMHPOBAHHOCTh IPEJICTABICHUI: O MECTE U 3HAUEHUU OPraHUYECKON XUMHHU
B CHCTEME €CTECTBEHHBIX HAayK U €€ poJid B OOECIEYEHUH YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEYCCTBA B PEIICHUH IPOOJEM 3KOJOTHYECKON, PHEPTeTHYCCKON W IHIIEBOM
0€30MacHOCTH, B Pa3BUTHUU MEIUIMHBI, CO3MAHUM HOBBIX MAaTEpPHAIOB, HOBBIX
HMCTOYHUKOB DJHEPrHH, B OOECIEUYECHUM PAIMOHAIBLHOTO MPUPOIONOIb30BaHUS, B
GbOpMUpPOBAaHUM MHPOBO33pEHUST M OOMIeH KyJbTYphl Ye€JIOBEKa, a TakKke
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO M MPUPOJIHOM Cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKMX  3HAHMHM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOLIME MOHATUS — XMMHUYECKHUI 3JIEMEHT, aTOM, AJIpO0 U SJIEKTPOHHAS
00oJ04Ka aToma, S-, pP-, d-aToMHBIE OpOUTATH, OCHOBHOE U BO30YKIEHHOE COCTOSIHHS
aToma, THOpuAM3aIUs AaTOMHBIX OpOWTanei, WOH, MOJIeKyJa, BaJICHTHOCTD,
ANEKTPOOTPUIIATEILHOCTh, CTETICHh OKHCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIM 00BEM, YIIIEPOJHBIN CKeNeT, (PyHKIMOHAIbHAs TPYIINa, paJuKal,
CTpPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIIEHHBIC, CKEIETHBIEC), H30MEpUs
CTPYKTypHasT M NPOCTpaHCTBEHHasi (reoMeTpuyecKasi, ONTHYECKas), H30MEPBHI,
TOMOJIOTUYECKUHN psil, TOMOJIOTH, YIJIEBOJOPO/JbI, KUCIOPOJA- M a30TCOJEpKalllne
OpraHMYECKUE  COEIMHEHHUs, MOHOMEp, IOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUSI; TEOPUH, 3aKOHBI (epuoandeckuii 3axoH [l. WM.
MenpeneeBa, Teopusi CTpOeHUs opraHuyeckux BemlectB A. M. BbytiepoBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXpPAHEHHWS M TPEBpAIICHHS IHEPTUU MpH
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUW  SI3bIK  XUMHUHU,
MHUPOBO33pPEHUECKHE 3HaHUS, JEKalllueé B OCHOBE MOHUMAaHUS TNPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUW; NPEICTABIEHUS O MEXAHM3MaX XUMHUYECKUX
peakuuii, TepMOAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX IMPOTEKAHHUSI, O
B3aMMHOM BIJIMSIHUM aTOMOB W TpPyNI aTOMOB B MOJEKydaX (MHAYKTUBHBIM H
Me3oMepHbId AddekTrl, opueHTanThl | 1 Il poma); dakromormueckne CBEICHHS O
CBOMCTBax, COCTaBe, IMOJYYCHMHM U OE30MaCHOM HCIOIb30BAHUU Ba)KHEHITUX
OpraHMYECKUX BEIIECTB B OBITY U MPAKTHUUYECKOW NEATETbHOCTH YelloBeKa, OOIINX
HAyYHBIX MPUHIMIIAX XWMHUYECKOTO TPOM3BOJACTBA (Ha TpUMEpPE MPOU3BOACTBA
MeTaHoJ1a, IepepadOTKN HEPTH);

c(OpMHPOBAHHOCTh YMEHHUM: BBISBJIATh XapakTEpPHbIE NPU3HAKU MOHATHIA,
yCTaHaBJIMBAaTbUX B3aUMOCBS3b, HCIOJIb30BATH COOTBETCTBYIOLME TIOHATHUS IIPU
ONMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COEANHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJ OpraHMYEeCKUX

BEILIECTB;
COCTAaBJIATb YPaBHEHMsSI XMMHMUYECKUX PEaKUUMHd M PacKpblBaThb HMX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peaxkuuin IIOCPEACTBOM COCTaBJIEHUS

JJICKTPOHHOTO Oajtanca 3THX pCaKHI/Iﬁ, pCaKHI/Iﬁ MOHHOT0o oOMeHa I'IYTéM COCTaBJICHU A

MX TTOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHECHUM;
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U3rOTABJIMBATh MOJEIHN MOJIEKYJl OPTaHUYECKUX BEIIECTB JUISl WIUIIOCTPALUU UX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHMS;

c(hOpMHPOBAHHOCTh YMEHMH: YCTaHABJIMBATh MPHUHAMIC)KHOCTh HU3YYCHHBIX
OpPraHUYECKUX BEIIECTB 10 UX COCTaBY M CTPOCHHIO K OMPEICIEHHOMY KIIAcCy/TpyTre
COCIMHEHHUH, JaBaTh UM Ha3BaHWs Mo cucrematudeckoil Homenknatype (IUPAC) u
MPUBOAUTH TPUBHAIIbHBIE HAa3BaHUS JUISl OTACIBHBIX MPEICTaBUTENCH OpraHMYeCKUX
BELIECTB (PTWJIEH, alleTWIEH, TOJYOJd, TJULUEpPUH, OTUJIIEHTIUKOIb, (EeHoM,
dopManpaeru, aueTaableru]l, alueTOH, MypaBbHUHAs KHUCJIOTa, YKCyCHas KHCIIOTa,
CTEapUHOBasi, OJEMHOBAs, MaJbMUTUHOBAs KUCJIOTHI, TJMILUH, AJaHUH, MajbTO3a,
bpykTO3a, aHUITUH, TUBUHIII, U30TIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

chOpPMHPOBAHHOCTh YMEHHUS ONpEAeNsATh BHJA XUMHYECKOW CBS3U B
OpraHUYECKUX COCAUHEHUSX (KOBAJICGHTHAas W WOHHAs CBA3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHPOBAHHOCTh YMEHHS MPUMEHATh TOJOXKEHUS TEOPUH CTPOCHHUS
opranndeckux BemecTB A. M. bytnepoBa /s oObsICHEHHS 3aBUCHUMOCTU CBOWCTB
BEILECTB OT UX COCTABA U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, GUBNUECKHIE U
XUMUYECKHE  CBOMCTBA  TUNUYHBIX  TPEACTABUTEICH  pa3lIW4YHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB: aKaHOB, IMKJIOAIKAHOB, AJKEHOB, AJIKaJUCHOB, AJIKHHOB,
apOMAaTUYECKUX YIJIEBOJOPOAOB, CIHUPTOB, AallbJIETHAOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX U CIOXKHBIX 3(QUPOB, >XUPOB, HUTPOCOCAUHEHHM U aMUHOB,
AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, TU- U MOJIMCaXapuoB), UILUIIOCTPUPOBATD
TFEHETUYECKYIO CBA3b MEXJIYy HUMHU YpPaBHEHHUSMH COOTBETCTBYIOLUIMX XUMHUYECKUX
peakLnii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

chOpMUPOBAHHOCTb YMEHHUS TMOATBEPXKAAaTh HAa KOHKPETHBIX MpUMEpPax
XapaKkTep 3aBHUCHUMOCTH PEAKIIMOHHON CITOCOOHOCTH OpPTraHUYECKUX COCIUHEHUU OT
KpaTHOCTH Y TUIA KOBAJEHTHOU CBSI3U (O- U M-CBS3M), B3AUMHOTO BJIMSIHUSI aTOMOB U
TpyII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKT€pU30BaTh HCTOUYHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (He(Th, MPUPOJHBIN ra3, yrojib), CiocoObl €ro nepepadoTKH U MPaKTHUYECKOe
IPUMEHEHHUE NPOAYKTOB IepepabOTKH;

cOpMUPOBAHHOCTb BJAJEHUS CHCTEMOM 3HAHUH O €CTeCTBEHHO-HAayYHBIX
METO/Iax TO3HaHUS — HAOIIOAEHUH, U3MEPEHHH, MOJIECIUPOBAHUU, SKCIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHHS IPUMEHSTH 3T 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSATHOCHOBHBIC OMNEPALMU MBICIUTEIHHOM
NEeSTENbHOCTH — aHaJlu3 W CHUHTE3, CpaBHEHHE, OOO0OIIEHHEe, CHUCTEeMaTHU3alluIo,
BBISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBA3€H — JUIsl M3Y4YEHHUS CBOMCTB BEILECTB U
XUMHUYECKUX PEaKIIN;

c(OpMHPOBAHHOCTh YMEHMI: BBISBJISATh B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSMU M TPEACTABICHUAMH JPYIMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JUIs

Ooyiee OCO3HAHHOIO ITOHUMAaHUS CYIIHOCTH MATCpHAJIbHOTO CIWHCTBA MHpPA,
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UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHWYECKONM XUMHUHM JJsi OOBACHEHUS U
IIPOTHO3UPOBAHUSA SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(hOpMHPOBAHHOCTh YMEHHI: POBOAUTH PACUETHI 0 XUMHUYECKUM (HOpMyIaM U
ypaBHEHUSIM XUMUYECKUX PEAKIUHA C UCIIOIb30BaHUEM (PU3NYECKUX BEIWYUH (Macca,
00BEM  Ta3oB, KOJIMWYECTBO BEIIECTBA), XapaKTEpU3YIOMIMX  BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: pacy€Thl IO HAXOXKICHUI0 XUMHUYECKOH (POpMYyIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKHUX DJJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHU: IPOrHO3UPOBATH, AHAJIM3UPOBATh U OLEHUBATH C
HO3UIIMHA IKOJIOTUYECKONH 0€30IacHOCTH MOCIEACTBUS OBITOBOM U NMPOU3BOJICTBEHHON
NEATENBHOCTH YEJIOBEKA, CBSI3aHHOU Cc nepepaboTKOM BELIECTB,
WCIIOJIb30BATHIIOYYCHHBIC 3HAHUS ISl MPUHSATHS TPAMOTHBIX PELICHUN TpoOJieM B
CUTYyalUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHMM: CaMOCTOATENHHO IIJIAHUPOBATh U TMPOBOAUTH
XUMHUYECKUHN SKCIIEPUMEHT (IOJIyYeHUE U U3YUYEHHE CBOMCTB OpraHUYECKUX BEIIECTB,
KaueCTBEHHBIE peakuu YIJIEBOJIOPOJIOB Pa3IMYHbBIX KJIaCCOB U
KHCJIOPOJICOAEPKAIIMNX OPTaHUYECKUX BEILIECTB, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4
M0 PACMO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COONIOACHHEM TMPaBHII OE30MacHOTO
oOpallleHus ¢ BeleCTBAMH U Jab0opaTopHbIM 000py0BaHUEM, (POPMYIUPOBATH IIENb
WCCJIEIOBAHUS, TPEJCTABIATh B PA3NUUHON (opMe pe3ynbTaThl SKCIEPUMEHTA,
AHAJM3HPOBATH U OLEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUII:

coOroaTh IMpaBUiia 3KOJOTUYECKU II€1ecCO00pa3HOro IMOBEJIEHUS B OBITY U
TPYIOBOW JEATEIIbHOCTH B LEJIAX COXPAHEHHs] CBOErO 3J0POBbs, OKpY Karollen
IIPUPOTHOM Cpebl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHUYECKOTO JEHCTBHS Ha JKHUBBIE OPraHU3MBbI
ONpeeEHHBIX OPTAHUYECKUX BEILIECTB, MOHUMAas cMbIci nokazareis [T/IK;

aHAIM3UPOBATh 1€J€CO00PAa3HOCTh MNPUMEHEHUS] OpPraHUYECKUX BEIIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIIEHUS! PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHHUW: OCYLIECTBJATh II€JICHANPABICHHBIM MOUCK
XUMHUYECKON MH(pOpMalMK B Pa3iNYHbIX MCTOYHHMKAX (HayyHas U yueOHO-HayuyHas
auTepaTypa, cpeicTBa MaccoBoil mHpopmanmu, MHTepHeT u apyrue), KpUTHUECKU
aHaAJIM3UPOBATh XMMHUYECKYIO0 MH(pOpMAIHIO, NepepadaTbiBaTh €€ U HCIOIb30BaTh B
COOTBETCTBHH C MTOCTaBJICHHOM y4eOHOM 3aqaueH.
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IV. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KonauyectBo yacos DJIEeKTPOHHbIE
Ne HaunmenoBanue pasieioB H TeM (uudposbIe)
Kourpoasnsie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1.Teopernyeckue 0CHOBBI OPraHNYeCKOM XUMHUH
IIpenmer opranunyeckoi Xxumuu. Teopus
1.1 CTp OI;HI/UI 0p TaHUYECKUX COE I/IHGHI/IIE A.-M 8 Brbmrorexa LIOK
' P P A T https://m.edsoo.ru/d69df650
byrneposa
Hroro mo paznery 8
Pasnen 2.YraeBoaopoanst
51 IIpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI, 5 bubnmnoreka LIOK
' LIAKJIOAJIKAHBI https://m.edso00.ru/d69df650
29 Henpenenbable yriaeBogopoabl: alKeHBI, 14 1 bubnmnoreka [{IOK
' aJIKaJIMCHBI, aJTKUHBI https://m.edsoo.ru/d69df650
bub6munoreka [JOK
2. A
3 POMATHHECKHE YIICBOAOPOALL (APCHBL) 8 https://m.eds00.ru/d69df650
24 [IpupoaHble HCTOYHUKHN YTIEBOAOPOAOB U 4 bubnuoreka IIOK
' UX repepaboTka https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
25 r 4 1
IOTCHIPOHSBOIEIE YIIEBONOPOLOB https://m.eds00.ru/d69df650
Hroro no pazueny 35
Pasznen 3. Kucaopoacoaep:kamue oprann4eckie coeuHeHust
3.1 Cruptel. DeHon 11 1 bubnuoreka [JOK
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Kap6OHI/IJ'IbHBIC COCINHCHUA. aJIbACTUAbI U

bu6mmoreka [{OK
3.2 keToHbl. KapOoHOBBIE KUCTOTHI. CIIOKHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsL. XKupsi
bub6mumoreka [{OK
33 YTeBozE! 9 https://m.edso0.ru/d69df650
Hroro no pazmeny 41
Pa3znen 4.A30Tcoaepskanue Oprannyeckue coenHeHus
bu6munoreka [JOK
4.1 AMuHBI. AMUHOKUCIOTHI. benku 12 https://m.edsoo.ru/d6adf650
Hroro no pazneny 12
Pasnen S.BbicokomoJieKy i pHbIe COCUHEHUSA
5.1 BricokomonekysipHbIE COSTMHEHUS 6 bubmoreia HOK
' yIp A https://m.edso0.ru/d69df650
Hroro mo paznery 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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V.

IHOYPOYHOE IINTAHUPOBAHHUE

10A KJIACC
Ne KoaunuyecTBO 4acoB Z[aTa H3YyYCHUSA 3J1€KTPOHHLIC III/I(l)pOBBIe
- Tema ypoka Kontpoan oOpa3oBaTe/ibHbIE
n/n IpakTHYeckn ®dakt
Bcero HbIE ILnan pecypcsl
e padoThI
padoThI

[Ipenmer u 3HaueHUE

1 OpPraHUYeCKON XUMUH, 1 bubnmoreka [JOK
npejcTaBlIeHne 0 MHOr0o0pazuu https://m.eds00.ru/3686e6f5
OpraHMYECKUX COCTUHECHUI
DIIEKTPOHHOE CTPOEHHUE aTOMa
yriaepojia (0OCHOBHOE U BuGmiorexa 1[OK

2 BOSOYIKAGHHOC COCTORRI). L https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOXHOCTH aTOMa
yriepoja
XuMuyeckas CBsI3b B
OpPraHUYEeCKUX COCTUHEHUSX. Bu6 10K

nonrorTeKka
3 Mexanu3mbl 00pa3zoBaHUs 1
. p https://m.edso0.ru/8d39f5c8

KOBAJIEHTHOM CBSI3U, CITIOCOOBI
pa3pbiBa CBs3EH

4 Teopus cTpoeHns OpraHMYeCcKUX 1 bu6mmoreka IIOK
coequHennit A. M. byrneposa https://m.edso00.ru/9e595ch8
Buabl uzoMmepuu: CTpykTypHas,
IPOCTPAHCTBEHHAS. BuGmiorexa LIOK

) OnextpoHHbIE 3QPEKTHI B 1

MOJIEKYJIaX OPTaHMYECKUX
COCTMHEHUN

https://m.edsoo.ru/b0e61661
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IIpencrasnenue o
KJ1accu UKy 1

6 aTvba bubmuoreka [JOK
T
CHCTEMATIHECCKAT HOMEHIIATYD https://m.edsoo.ru/c212dd21
(IJUPAC) oprannveckux
BEIIIECTB
7 Knaccudukanus peakuuii B bubnuoreka [JOK
OpraHMYECKON XUMHUH https://m.edsoo.ru/ba5706aa
3 CucreMaru3anus 1 0000IIeHHE bubmuoreka [JOK
3HaHUM 1O TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHAN PSIJI,
obmras (hopmysa, HOMEHKIATypa
9 H:o S) . }3] €KTPOHHOE H " butamorexa LIOK
1 I3OMEPHA, SIICKTP https://m.edsoo0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT
10 du3nuecKkue U XUMUYCCKUE Bubnuorexa [JOK
CBOMCTBA aJKaHOB https://m.edso00.ru/3137711c
HaxoxieHne ainkaHoB B
11 8 P — bu6mmoreka [JOK
fipupoze. T PIITOTYHCHH https://m.edso0.ru/259b0a5b
Y TIPUMEHEHUE alIKaHOB
Huknoankansl: o0mas Gopmyina,
HOMCHKJIATypa U U30MEpHs,
12 5 P oeHmpH bu6mmoreka [JOK
U CT
OCODCHHOCT pv https://m.eds00.ru/156730d2
XUMHYECKHUX CBOMCTB, CITIOCOOBI
MONTyYeHUS ¥ IPUMEHEHUE
Pemenne pacu4€THbIX 3aa4 HA
13 OIIpENIETICHUE MOJIEKYIIIPHON bu6nuoreka [IOK

(hopMyJITBI OPTaHHYECKOTO
BEIIECTBA [10 MACCOBBIM JIOISIM

https://m.edsoo.ru/bf84d8eb
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aTOMOB DJIEMEHTOB, BXOIAIIUX B
ero cocraB. CucremaTu3anus u
0000111IeHNE 3HAHUHA 10 TEME

AJKEHBI: TOMOJIOTUYECKUM PS/I,
obmas ¢popmyna,
HOMEHKIIATYpa, 3JICKTPOHHOE U

bubnuoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mosekyis. CTpyKTypHas U 1uc-

TpaHC-U30MEPHUS ATKEHOB
Ouznyeckne U XUMHUYECKHe
15 cBoiicTBa ankeHoB. [IpaBuio Bromiorexa [IOK
1P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA

16 CriocoObl IONTy4eHUS U bubmuorexa [JOK
NIPUMEHEHUE AIIKEHOB https://m.eds00.ru/665dc058
[Ipaktuyeckas padora Ne 1 o

17 teme "[lomydeHue sTuiieHa u bubmorexa [JOK

i . https://m.edsoo.ru/0941eed8
M3y4EHUE €ro CBONCTB
Pemenue pacu€THbIx 3a/1a4 Ha

18 oTpe/IelICHUE MOJIEKYIISIPHOM bubnmoreka [JOK
(hopMyITBI OPraHUYECcKOro https://m.edsoo.ru/e9ea9921
BelIeCTBa
AJKaJMeHbI: CONPSKEHHBIE,

19 U30JINPOBAHHBIE, bubnuoreka LIOK
KymynupoBaHHbIe. OcOOEHHOCTH https://m.edso00.ru/04298c0a
3JEKTPOHHOTO CTPOCHHUS

20 XUMHUYECKHE CBONCTBA bubmuoreka [JOK
COTPSKEHHBIX INEHOB https://m.edso0.ru/e561253d

21 CniocoOblI IONTy4eHHS U bubmuoreka [JOK
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IMPUMCHCHHUC AJIKaJIUCHOB

https://m.edso0.ru/1aa81660

AJIKUHBI: TOMOJIOTHYECKUH PSII,
obmast popmya,

22 HOMEHKJIATypa, JIEKTPOHHOE 1 bubmmorexa LOK
P2, P https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKyl, GPU3NYECKUE CBOWCTBA
23 XUMHYECKHE CBOMCTBA AJIKHHOB bubmmorera LIOK
https://m.eds00.ru/23493a93
24 KauecTBenHble peakiuy Ha bubnnoreka LIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CrocoObl oNTy4eHus U bubnmoreka [JOK
IIPUMEHEHNE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o
26 ABHEHHIO XMMUYCCKON bubmorexa [JOK
P https://m.edsoo.ru/5db8e526
peakuumn
97 Cucremarusaius u 0000IIeHIE
3HaHUM IO TEME
ApEeHBI: TOMOJIOTHUECKHUH PsiJI,
obmas ¢popmyina,
28 HOMEHKJIaTypa. DIEKTPOHHOE U bubnnoreka [HOK
IIPOCTPAaHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKyJl O€H30l1a U TOIYOIla, UX
(busmdeckue cBOCTBA
29 XHUMHUYECKHE CBOWCTBA apEHOB! bubnnoreka [IOK
peaKurH 3aMEeICHUS https://m.edsoo.ru/a44alaed
XUMHYECKUE CBOMCTBA aPEHOB:
bubnuoreka [JOK
30 peaKkuy NpUCOSIMHEHUS,

OKHCIIEHHE TOMOJIOTOoB O€H30:1a

https://m.edsoo.ru/a44alae4
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OCO0EHHOCTH XUMHUYECKUX
CBOWMCTB CTHUPOJIA

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

32

Pemienne pacu€THbIX 3a7a4 Ha
OIIPEJEIIEHUE MOJIEKYJIIPHON
(hopMyIBI OPraHuYeCcKOro
BEILECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoOblI mosyyeHust u
IpUMEHEHHE apCHOB

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

34

I'eHeTHueckast CBS3b MEXKILY
Pa3IMYHbIMU KJIaCCaMU
YTJIEBOJJOPOJIOB

35

Pacuérel 1o ypaBHEHUAM
XUMUYECKUX PEaKIUH.
Cucremaru3anys U 00001IeHNe
3HAHUM 10 TEME

36

[Ipuponusrii ras. [lonytHele
HE(TSHbIE ra3bl

37

KameHHbI# yronb u MpoyKThl
ero nepepadboTKu

Bubnuorexa [JOK
https://m.edso0.ru/69b3398b

38

Hedtp u ciocoOs1 eé
niepepadotku. [Ipumenenue
MPOAYKTOB MepepaboTKu HEPTH

bubnuoreka IJOK
https://m.edsoo.ru/21f9de78

39

I'enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIacCaMU
YTJIEBOAOPOA0B

40

FanoreHonpomBoz{Hme
YIrJIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIINU 3aMCIICHUS

Bbubnunoreka [JOK
https://m.edsoo.ru/82b4d759
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rajorcHa

JleiicTBue 1mienoyen Ha

raJIOreHIPOU3BOTHBIE.

41 BsanmoneiictBue
JIUTaJIOTCHAIKAHOB C MAaTHUEM H
IUHKOM
Cucrematu3anus u 0000IIeHNE

42 3HAHHH I10 pa3eiry bubmorexa [JOK

https://m.edso0.ru/20e89f22
"VrineBonopossr"

43 KonTponbhast padota no teme bubnnoreka LHOK
"VrneBonopoast" https://m.edso0.ru/95¢c9e298
[IpenenpHBIE OTHOATOMHBIC
CHUPTHI: TOMOJIOTHYECKHUH psi,
obmras opmysa, CTpoeHHE bubnnoreka LIOK

44
MOJIEKYJI, U30MEPUS, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kilaccudukanus,

(bu3mvyecKre CBOICTBA
XUMHUYECKHE CBOMCTBA
45 MpeAeTbHBIX OJHOATOMHBIX bubmiorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI monmyyeHust 1 bubmmoreka IIOK

46 MPUMEHEHNE OJTHOATOMHBIX https://m.edso0.ru/484100000
CITUPTOB 000000
[Ipocteie a¢upbl: HOMEHKIATYpa

47 U U30MepHsi, 0COOEHHOCTU bubmmorexa [IOK
(U3HUECKUX U XUMHUYECKUX https://m.edsoo.ru/c2c788b2
CBOWCTB

48 MHoroaToMHbBIC CITUPTHI: bu6nmoreka [JOK
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OTUJICHIJIMKOJIb U TJIMLCPUH, UX
(1)I/ISI/I‘ICCKI/IG U XUMHYECCKHEC

https://m.edsoo.ru/ee4d84aa

CBOMCTBA
Crnioco0bI osyyeHus u
49 MIPUMEHEHNE MHOI0aTOMHBIX bubmmorexa LIOK
p https://m.edsoo.ru/d12e567d
CIIUPTOB
®DeHOoI: CTPOCHUE MOJIEKYJIbI,
50 (1)H3quc1<1£)e CBOMCTBa ’ bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
TokcuuHOCTh (heHoIa
bubnuoreka IJOK
o1 X €CKHUe CBOMCTBA (eHoma
MMHUHECKHE CBOHCTBA (eHon https://m.edsoo.ru/037ca5f9

59 CriocoObI momy4deHus: u bubnunoreka [IOK
npuMeHeHue heHona https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2.

53 Pemenne skciepuMeHTAIBHBIX bubnuoreka LIOK
3aaa4 o teme "CrnupTel U https://m.edsoo.ru/fd0ced09
dhenomnsr"

54 Cucrematu3anus u 00001IeHNE bubnunoreka [IOK
3HaHUM 10 TEME https://m.edso0.ru/1810ch9b
AJbIETUIbI U KETOHBI:

AJIEKTPOHHOE CTPOCHHE

55 KapOOHMJIBHOM I'PYIIIIBI; bub6nuoreka [IOK
TOMOJIOTHYECKUE PSIbI, 001Iast https://m.edsoo.ru/b139beaa
(dhopmyna, u3omepus u
HOMEHKJIaTypa
AJbaeruabl U KETOHBI:

. bubmuorexa [JOK

56 (hbu3mYecKre CBOMCTBA; peaKIuu

MIPUCOCTUHEHUS

https://m.edsoo.ru/c887425¢c
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Peakuuu okuciaeHus u

57 KaueCTBEHHBIC PEAKIIUU bubmorexa [JOK
https://m.edsoo.ru/a393baa9
aJbJICTUI0B U KETOHOB
58 Crnioco0bI noyueHus bubnnoreka LIOK
aIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE NTPEETbHBIE
59 KapOOHOBBIE KUCIIOTHI, Bbubnuoreka [JOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
H3omepust 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, UX bubamorexa LIOK
o7 https://m.edso0.ru/700cc87b
(bu3mveckue cBOCTBa
XUMHUYECKHE CBOMCTBA
61 TIPEICTbHBIX OJHOOCHOBHBIX bubmorexa [JOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOGeHHOCTH CBOMCTB
62 MYpPaBbUHOU KHCIIOTHI. bub6nuoreka IIOK
MHoroobpasue KkapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OcoOeHHOCTH CBOMCTB:
HENpeeNbHBIX U
apOMaTUYECKHX KapOOHOBBIX,
63 TUKapOOHOBBIX, bubmorera LOK
https://m.eds00.ru/83a08773
THIPOKCUKAPOOHOBBIX KHUCIIOT.
[IpencraBuTeNnn BHICITUX
KapOOHOBBIX KUCJIOT
64 [TonsiTHE O MPOM3BOTHBIX bu6nmmoreka [JOK

KapOOHOBBIX KHCIIOT

https://m.edso0.ru/0d162d9d
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CriocoOblI mosyyeHust u

bu6mmoreka [JOK

65 pUMEHEHNE KapOOHOBBIX
P P https://m.edso0.ru/7c065c9d
KHUCIIOT
CrnoxHble 3QUpBIL:
TOMOJIOTUYECKUH psiJl, 00IIast bubnmoreka [JOK
66
dhopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOuU3NYECKUe 1 XUMUYECKHE bubmuoreka [JOK
CBOIiCTBA A(hHPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKON
68 peakIiu, Ha OnpeieTieHNe
MOJIEKYJIAPHOU (popMyIIbI
OpPraHUYeCcKOro BEIECTBA
[IpakTuueckas padora No 3.
69 Pemienne skcnepuMeHTAIbHBIX bubnunoreka [IOK
3amay o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
kucnotsl. CroxxHbie 3gpupsr”
Kuprel: ctpoenne, GuU3NIECKUE U
70 XHMqueCf(I;Ie CBoﬁc(iT)Ba bubmmorera LIOK
https://m.edso0.ru/al9c5b98
(ruaponus)
Oc0o0OEHHOCTH CBOWCTB KHUPOB,
71 coJiep KaIIfuX OCTaTKU bubnuoreka [JOK
HEIPEIEIbHBIX KUPHBIX KUCIIOT. https://m.edso0.ru/b0331922
’Kupsl B mpupoje
Mpbliia Kak CONU BBICIITUX
bubmuoreka IJOK
72 KapOOHOBBIX KUCIIOT, UX

Moroltee neiictsue. [lonarue o

https://m.edso0.ru/3c566565
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CUHTETHUYECKUX MOIOIINX
cpencrBax (CMC)

I'enetrnyeckas cBs3b
yII€BOJIOPOIOB U

bu6mmoreka [JOK

73
KHUCIIOPOACOAEPKALINAX https://m.eds00.ru/56790c96
OpPTaHUYECKUX BEIECTB

74 Pacuérel 1o ypaBHEHUAM
XUMHYECKUX PEeaKIHil
CucreMaru3anus 1 0000IIeHHE bubmuoreka [JOK

75 .
3HaHUU MO TeME https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepucTuKa

76 YTJIEBOOB M KiacCH(pUKaLus bubmmoreka [IOK
yIIeBOJIOB (MOHO-, IU- U https://m.edso0.ru/7a9693al
MOJIMCaxapubl)

Monocaxapunsl: Gu3HIeCKUe
77 CBOICTBa If Haxox(? EHUE B bubmorexa [JOK
A https://m.edsoo.ru/b4bdda2d
npupoze
[IpuMeHeHue IIoKo3bL, €€
78 3HAYCHHUE B )KU3HEACITCILHOCTH bubmorexa [OK
a https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapunpl: caxaposa,

79 MaJibTO3a | JIAKTO3a. bubmuoreka IJOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIpUMEHEHHUE JUCcCaXxapuI0B
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYI, GU3NIECKUE U bubnuoreka LIOK

XUMHUYECKHUE CBOWCTBA,
IpUMEHEHHE

https://m.edsoo.ru/72a04508
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[TousTue 00 HCKYCCTBCHHBIX

Bubnuoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a71a4 Ha
OnpeIeNICHUE A0 BhIXOJa bu6mmoreka [JOK
82
IIPOAYKTa PEaKLUuU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECCKU BO3MOXKHOT'O
83 Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
3HaHUM 1O pa3aeny https://m.eds00.ru/08d4364c
KonTtponbhas pabora 1o teme
84 "Kucnopoacoaepxariue bubmorexa [JOK
POACOACP ; https://m.edso00.ru/42c6678e
OpPraHUYECKUE COCTUHCHHUS
AMUHBIL: KITacCUpUKALINS,
CTPOCHHUE MOJICKYJI, 00IIas
85 (dhopmyia, u3omMepust bubmmorexa LIOK
pMYIa, YA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3ndecKue
CBOMCTBa
86 XUMHYECKHEe CBOICTBA Bbubnuoreka [JOK
annpaTHIECKUX aMIUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHUE aHUIINHA,
87 0COOCHHOCTH XUMHUECKHX bubmorexa [JOK
N https://m.edsoo.ru/39cd21f1
CBOHUCTB aHUJIMHA
CriocoObI monyyeHust u
88 pUMeHEeHNe aTuhaTHIECKUX bubmorexa [JOK
P https://m.edsoo.ru/eal38763
aMHUHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa
89 U u3oMepus, pU3nuecKue bubnuoreka LIOK

CBOICTBA. OT,[[CJ'ILHLIC
npeaACTaBUTEIN O.-aMHUHOKHUCIIOT

https://m.edsoo.ru/d1773e80
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XUMHYECKHUE CBOICTBA
aMUHOKHCIIOT, HX

90 OuoNornvecKoe 3HaYCHNE bubmmorera LOK
https://m.edsoo.ru/77df705a
amuHOKHUCTOT. CHHTE3 U
TUAPOIIU3 MENTHI0B
01 benku kak npupoaHsie bu6muoreka [IOK
MIOJIUMEPBI; CTPYKTYPhI O€JIKOB https://m.edso0.ru/429e9899
bu6nmoreka [JOK
92 XUMHYECKHE CBOMCTBA OETIKOB
https://m.eds00.ru/6237306d
AzoTcozepkaiue
reTepPOLIUKINYECKUE
93 coenuHennsa. Hykiennossie buGnnorexa LOK
P YK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas poib
[IpakTuyeckas padora Ne 4.
Pemenue sxcriepuMeHTATLHBIX
94 3a/1a4 110 TeMe bubmorexa [JOK
| g https://m.edsoo.ru/8e3c02d1
A3zotcoaepkaiiue
OpraHUYECKUEe COCTMHEHUA"
[IpakTrueckas padora Ne 5.
95 Pemenne skcnepuMeHTAIBHBIX bubnnoreka LIOK
3aga4 o treMe "PacriosHaBaHue https://m.edsoo.ru/bde3fdf6
OpraHUYeCKUX COCTUHEHUN"
KonTponbnas pabota mo Teme
96 "A3ofco e m; ue Bromiorexa [IOK
ACPaalt " https://m.edsoo.ru/ce561bc7
OpPTaHUYECKUE COCTMHCHHUS
97 OcCHOBHBIE MOHATUS XUMUHU bu6mmoreka IIOK

BBICOKOMOJICKYJIAPHBIX

https://m.edsoo.ru/7aa63ebd
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COE€IMHEHUIN U METOOBI UX
CHUHTE3a —II0JIUMCPU3al 1 U

TIOJTUKOH ICHCAITUS

98 IInacTtmacchl. Ytunuzanus u 1 bu6mmoreka [JOK
nepepadoTKa IIacTHKa https://m.edso0.ru/82242e0f

99 DJ1acTOMEphI: HATypaTbHbII 1 bubnuoreka [JOK
CUHTETUYECKUE Kayyyku. Pesnna https://m.eds00.ru/246103ec
BonokHa: HaTypanbHbIe,

100 HMCKYCCTBEHHBIE, 1 bubnnoreka [IOK
cunrerndeckue. [lomumepsl https://m.eds00.ru/5963a601
CHEIHNATLHOTO Ha3HAYCHUS
[IpakTuueckas padora Ne 6.

101 Pemrenne skciepuMeHTAIBHBIX 1 1 bubnunoreka [IOK
3aja4 o reMe "PacnoznaBanue https://m.edsoo.ru/3aebd77a
nJIacTMacc ¥ BOJIOKOH"

O06o00mIeHre 1 cUCTeMaTH3AIHS

102 M3Y4EHHOr0 MaTepuasa o TeMe 1 bub6nuoreka IIOK
"BricOKOMONEKYISIpHBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102 6

[NPOI'PAMME
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