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NHOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma Mo XMMHUU Ha YPOBHE CpEIHEro oO0IIero oopa3zoBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHOM o0pa3oBaTebHOM pOrpaMMBbl CpeaHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepanbHOM rOCYJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Kouuenuuu mnpenojgaBaHus
yueOHOro mpeamera «XuMus» B 00pa3oBaTeNIbHBIX opraHuzainusx Poccuiickoi
Qdenepanvy, peamu3yIOIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJokeHU «CTpaTterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacmopspkenue [IpaButensctBa PO oT
29.05. 2015 Ne 996 - p.).

XvUMHS HAa YPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMMAaeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTro oOpa3oBanust yuamuxcs 10-11 kmaccos.
W3yuenue mpeamera, pealnsyeMoe B YCIOBUAX JUDPEepeHIIMpPOBAHHOTO,
npouabHOrO OOy4YeHHs, MpPHU3BAaHO oO0OecrneuuTh O001Ie00pa3oBaTENbHYI0 M
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMUMYIO  JUIs
aJanTalyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COIUYME, a TAKXKE IS
NPOJOJIKEHUST OOYUYEeHMsI B OpraHM3alusx MNpodecCHOHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISIETCA OAHOW U3 MPUOPUTETHBIX TUCIHUTIINH.

B nporpaMmMme mno XMMHM Ha3HAau€HHWE TpeaMera «XUMUS» IOIy4yaeT
NoJpOOHYI0 ~ MHTEpIpPETAlMI0 B COOTBETCTBUM C  OCHOBOIIOJArarolIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIeJieH, Ccoaepx aHus,
pe3ynbTaToB OOydeHHUS M TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBHIITYCKHUKOB.
CBHUIETETECTBOM TOMY SIBJISIIOTCS CJIEIYIOUIME BBIMOJHIEMBIE MPOTPaAaMMOM IO
XUMUHU (PYHKITHN:

« HMH()OPMAIIMOHHO-METOAUYECKas, pealn3alus KOTOpOoH obecreuynBaeT
HOJyYyeHHE NPEJCTaBICHUS O LEesIX, COJAEp)KaHWHU, OOIIeH cTpaTeruu
oOyuyeHus, BOCIIUTAHUS U PA3BUTHUS 00YUaIOLUIUXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaX KOHKPETHOTO MPOQuIs;

e OpraHM3alUOHHO-TJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeJieNIeHNe: MPUHLMIIOB CTPYKTYPUPOBAHUS W IOCIEI0BATEIBHOCTH
U3y4eHus yueOHOro maTepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTHK; MOAXOI0B K (OPMUPOBAHUIO COJIEP)KATEIHLHOW OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX IOCTHKCHUH OOYyYaromuxcsi B



paMKax UWTOTOBOW aTTecTauu B (OpMe EeIUHOTr0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Iporpamma ajist yrimyOiaEHHOTO U3YUYCHHS] XUMUU:

e YCTaHABJIMBACT WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeIbHOE
JUIT U3Y4EeHHST B paMKaxX OTIEIbHBIX mpoduiiei, mpeaycmaTpuBaet
pacripefieieHue U CTPYKTypUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca;

e 1aéT MpUMEpPHOE pacrpejeieHue y4eOHOro BPEMEHM, PEKOMEHIYyEeMOTro
JUTSL UBYUYEHUS OTACIBHBIX TEM;

e TIpe/JiaraeT MPUMEPHYI TOCJIEIOBATEIBHOCTh U3Y4YEHUs] y4eOHOTo
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e JaéT METOAMYECKYIO MHTEPIPETAIMIO LIeJICH U 3a7a4 U3yYeHUs MpeaMera
Ha yrJIyOJIEHHOM YPOBHE € YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHUs, COACPKATECILHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IPOTPaAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BHUIOB
y4eOHO-TI03HABATENbHBIX  JACHCTBUN  0OydYaromierocs IO OCBOCHHIO
COJIepKaHMsl IPEeIMETA.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOYy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpeaernaMd yCTaHOBIEHHOM MpoOrpaMMoil 1O  XUMHH
00s13aTeNTbHON (MHBAPUAHTHOM) COCTABJISIONICH COACp)KaHUS Y4eOHOTO IpeaMeTa
«Xumus» OcCTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHAaTUBHOW COCTaBIISIOIICH,
KOTOpasi TOJKHA ONPEAENSITBCA B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduis 00yueHusl.

B cootBeTcTBUM ¢ KOHuenTyanbHbIMH TonoxkeHusmMu OIOC COO o
Ha3HAYCHUW TIPEAMETOB 0a30BOro W yriayOJa€HHOrO YpOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OOYYCHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHUS
XUMUSL HAa YpPOBHE VYIJyOJIEHHOTO W3Y4YEHHs] HANpaBiI€H Ha peaau3aluio
MPEEMCTBEHHOCTH €  MOCIEAYIONIMM  3TaloM  MOJY4YEHUSI  XUMHUYECKOIO
oOpa3oBaHHs B paMKaxX H3yYCHHUS CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpPraHU3alMsIX CPEHEr0 MPOo(EecCHOHATBLHOTO
oOpa3zoBanusa. B 9Toil cBs3m wm3ydeHHe mpeamMeTa «XUMHS» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha  pacHIMpeHHe W  yrayOJeHWE TEOPEeTHYECKOW U



MPAKTUYECKON MOJATOTOBKU OOYYAIOUIUXCS, BRIOPABIINX ONpPENeAEHHbIN Npoduiib
00y4eHUs1, B TOM YHUCJI€ C IEPCIEKTUBOM MOCIEAYIONIETO MOTYyUYCHUS] XUMUYECKOTO
oOpa3zoBaHus B opraHuzaiusix rnpodeccuoHanbHoro oopaszosanus. Hapsny ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk MmIaHUPYEMBIM pe3yibTaTaM OCBOEHUS
dbenepanbHOil 00pa30BaTENbHONW MPOTrpaMMbl CpeHEro oO0IIero oO0pa3oBaHUs
n3yueHue rmnpeaMera «XuUMUS» OPUEHTUPOBAHO TaKKe Ha pelieHrue 3aaad
BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTHUsA OOydaromuxcsi, Ha (OPMUPOBAHUE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHUN paloHaIU3alui y4eOHOro Tpyaa u
000OIIEHHBIX  CMOCOOOB  JICSITENHPHOCTH, HWMEIONIUX  MEXKAUCIUIIIIMHAPHBIN,
HaAJIIPEAMETHBIN XapakTep.

CocraBistonuMu peaMeTa «XUMHUs» Ha YPOBHE YIIyOJE€HHOTO H3Yy4YCHUS
SBISIIOTCS  yIUIyOn€HHbIe Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xuMusi». [Ipu onpeneneHnn moaxo0B K 0TOOPY U CTPYKTYPHOM
OpraHu3aIiy COJEPKaHUsA 3TUX KypCOB B MpOTpaMMe IO XUMHUU 3a OCHOBY
npuHATEl nojoxkeHuss ®I'OC COO o pazauuusax 0a30BOro M yriyoJIEHHOTO
YPOBHEH M3yUYeHUs MpeIMETa.

OcHoBY copaepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHnyecKass XUMUS» COCTABISET COBOKYIHOCTb IPEAMETHBIX 3HAaHUUW U
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3yUEHHMs IpeaMeTa. JTa CUCTeMa
3HAHUN T[I0Jy4aeT OINpEeNeIEHHOE TEOPETUYECKOE JIOMOIHEHUE, TO3BOJISIONIEE
OCO3HAHHO OCBOWUTh CYIIECTBEHHO OoyblIUA 00BEM  (HaKTOJIOTUYECKOTO
matepuana. Tak, Ha YrJIyOJI€HHOM YpOBHE H3y4eHHs TMpeaMmeTra olecreyeHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBENWYEHUS OOBEMAa 3HAHMM O XUMHUYECKUX
AJIIEMEHTAaX U CBOMCTBaX WX COCIUWHEHUN HAa OCHOBE PACIIMPEHUS W YIITyOJICHUS
NPEACTaBICHUN O CTPOCHHUM BEILIECTBA, XMMHUYECKON CBSI3U M 3aKOHOMEPHOCTSX
IPOTEKAHUS PEAKIUNA, PACCMATPUBAEMBIX C TOYKH 3PEHUS] XUMUYECKON KUHETUKHU
n TepMoauHaMuku. M3ydenue mnepuoauueckoro 3akoHa u llepuonnueckoit
CUCTEMBI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUUYECKUX MPECTABICHHUIX O CTPOCHUU aToMa. XMMHUYECKasi CBS3b
OOBSCHSAETCS C TOYKH 3PEHHUS YHEPreTUYECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU H
paspyllieHnd, a TakkKe ¢ TOYKH 3pEeHHUS MEXaHU3MOB e€ oOpaszoBanus. 3yuenue
TUTIOB  PEAKIUH  JOMONHseTCS  (OpPMHpPOBAHWUEM  TPEACTABICHUA 00
AIEKTPOXUMHUYECKHUX MTPOIIECCax U AJIEKTPOJIU3E PaCIIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHUM TMPU PACCMOTPEHUHM PEAKIMOHHON CHOCOOHOCTHU
COCIMHECHUN yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakiuii.



Ocoboe 3HaueHWe UWMEET TO, YTO Ha COJEpkKaHUE KYpCOB XUMUU
yIIyOJIEHHOTO YPOBHS U3YUEHUS JIJIsl KJIIACCOB OMpeAei€HHOro npoduss (r1aBHBIM
o0pazoM Ha HX CTPYKTypy U XapakTep MONOJIHEHUW K oOmied cucreme
MPEAMETHBIX 3HAHUM) OKAa3bIBAIOT BIUSHUE CMEXKHbBIC MpeaMeThl. Tak, Hampumep,
B COJACPKAHUM MpeIMeTa i KJIaCCOB XMMUKO-(U3UYECKOro npodusis 00Jbiioe
3Ha4YeHUE OYIyT MMETh AJIEMEHThl yueOHOro marepuana mo obmeit xumuu. [Ipu
M3YUYEHUM TIpeAMeTa B JIaHHOM CJIydae akieHT OyneT cjenaH Ha OOIIHOCTh
METOJOB TTO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPHUI B XUMHUH U B (PU3HKE: aTOMHO-
MOJICKYJISIpHasi Teopust (MOJEKyJIsipHass Teopus B (U3UKE), 3aKOHBI COXPAHCHUS
MacChl W DHEPIrUH, 3aKOHbI TEPMOJWHAMUKH, IJIEKTPOJIU3a, MPEICTABICHUS O
CTPOEHHUHU BEUIECTB U JPYTOE.

B 1O xe Bpems B cCoOAepXKaHMUM MNOpeAMETa [Js KIACCOB XUMHUKO-
Oouosiorudyeckoro npodusis OOJBIIUN yACIBHBIN BeCc OyAeT MMETh OpraHuYecKas
xuMuss. B 3TOM ciaydae mpenocTaBisSeTCs  BO3MOXHOCTH sl Ooliee
00CTOATENILHOTO  PACCMOTPEHHUSI XMMHUYECKOW  OpraHm3allui  KJIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K TMPUMEPYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JMOUJIbI, OEJIKU, YIJICBOABI, HYKJICHHOBBIC
KHUCIIOTHl U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE M CBOMCTBAaX IMpEICTaBUTENEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIYyKaT OCHOBOM MJii H3yYEHHS
CYLITHOCTH MpoIieccOB (OTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAy4YHOT'O MHUPOBO33PEHHS, OCBOCHUS
0OIIIeHAyYHBIX METOJIOB TTO3HAHUS U OMBITa MPAKTUYECKOTO MPUMEHEHHUS HAYIHBIX
3HAaHMM HM3y4YeHHE TMpeaMera «XUMHUS» Ha YIrIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3X C Y4YEOHBIMU TpEIMETaMHu, BXOSIIIUMU B COCTaB
npeaMeTHhIX oOnactelt «EcTecTBeHHO-HAydHBIC MpeaMeThl», «MaTemMaTtuka u
uHdopMaTruka» u «PycCcKuii SI3bIK U TUTEpPATYpPay.

IIpu wu3ydyeHun ydeOHOro mnpeamera «XHUMHS» Ha YIIyOJIEHHOM YpOBHE
TakKe, Kak Ha YPOBHE OCHOBHOTO U CpeIHEro oo0Iiero oOpazoBanus (Ha 6a30BOM
YpOBHE), 3aja4yeil MepBOCTENICHHOW 3HAYUMOCTH SBJSIETCS (OPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTU YEJI0OBEKAa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemienue
ATOM 3ajaud Ha YrayOJIEHHOM YpOBHE H3YyYEHHsS MpeaMera MNpearnoiaraet
peaM3alnio TAKUX 1EJIeH, KakK:

o (GdopMHpOBaHWE TPEACTABICHUI: O MaTEPUAIBHOM €IMHCTBE MUDA,

3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBIICHUU MPUPOJIbI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecrieueHUuu



YCTOWYMBOTO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHHMH  MpoliemM
AKOJIOTHYECKOM, IHEPreTUYECKON U MUILEBOKW 0E€30MacHOCTH, B Pa3BUTHU
MEIULIMHBI, CO3IaHUU HOBBIX MAaTEPUAIIOB, HOBBIX UCTOUHUKOB YHEPTHUH, B
o0ecreyeHnn palroOHAIBHOIO MPUPOJONOIL30BaHUS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOILIEH KyJIbTYpbl YEIOBEKAa, a TAKKE HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOTHOM cpese;

e OCBOCHHME CHUCTEMbl 3HAaHMHM, JIEKAIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIIEH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpa: (QyHIaMEHTAIBHBIX
MOHSTUN, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX ITPEJICTABICHUN O
CTPOCHMM BEIIECTBA HA Pa3HbIX YPOBHSIX — AaTOMHOM, HMOHHO-
MOJICKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOJMHAMHUYECKHX M
KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XMMHUYECKUX PEAKLUH, O
XUMHYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IIUX
HAaY4YHbIX IPUHIMIIAX XUMHUYECKOTO TPOU3BOJICTBA;

« (dopmMupoBaHue y oOyyJaromuxcs OCO3HAHHOTO MTOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHWU [JI1 OOBICHEHUS
KITFOUEBBIX MJIEH M TPOOJEM COBPEMEHHOM XWMHH, IS OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOAY;
IPaMOTHOTO pelIeHUs TPoOsIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIM3a U OIEHKHU C MO3UIINI IKOJIOTHYECKON 0€30MacHOCTH MOCIEICTBHMA
OBITOBOM M MPOU3BOACTBEHHOM JE€ATETHHOCTH YEJIOBEKa, CBA3AHHON C
XUMHYECKUM  TPOU3BOJCTBOM, HCIIOIB30BAaHUEM U  MEpepadOTKOiM
BEILIECTB;

o yIIyOJIeHHE  TPEJACTaBICHUNW O  HAYYHBIX  METOJAaX  MO3HAHUA,
HEOOXOJMMBIX I TPHOOPETeHHs] YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBACHEHHUS XUMHYECKUX SIBIICHUN, HMEIONIUX MECTO B
IIPUPOJE, B MPAKTUYECKOMN AEATEIBHOCTH U ITOBCETHEBHOM KU3HMU.

B mrane peanuzanuu NEpBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAOIINX
(GYHKITUN TIEIOCTHOW CHUCTEMBI CpPEAHETro OO0IIero oO0pa3oBaHUs MPH HU3YYCHUHU
npeaMmera «XuMUS» Ha  YIIYOJIEHHOM  YPOBHE OCOOYIO  aKTyalbHOCTh
MPUOOPETAIOT TaKWe 1EIH U 3a7a9d, KaK:

e BOCIUTAaHUE YOEXKAEHHOCTH B [O3HABAEMOCTH SBJICHUN MPUPOJIBHI,
yBOXEHUS K TIPOIECCY TBOpPYECTBA B O00JIACTH TEOPETHUECKHX W
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMHH, (POPMUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO PA3BUTUSA HAYKU;



e pa3BUTHUE MOTHUBAIMM K OOYYEHHI0O M T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIIUTAaHUIO  HAa  OCHOBE  YCBOCHUS
00111eueTOBEYECKUX IEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKUX
criocoOHOCTeM oOyuarmuxcs, (GopMHpPOBaHHE Yy HHUX CO3HATEIBHOTO
OTHOIIIEHHUSI K CaMOOOpPAa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO YCTIEIIHOW MPpo¢eCCUOHATHON U OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBI0 W TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

« (opMUpOBaHHE YMEHHIl M HaBBIKOB Pa3yMHOTO MPHUPOJIONOIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MTOJIE3HOU SKOJIOTMUECKOU AEATEIBHOCTH.

OO6mee 9uCiIO 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUYCHHUS XUMUU Ha YriyOJeHHOM
yYpOBHE cpelnHero obimiero odpazoBaHusi, coctarisieT 204 vacoB: B 10 kmacce —
102 gaca (3 yaca B Hezneno), B 11 kimacce — 102 yaca (3 gaca B Heemto).

COJEPXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XMMHUH.

I[IlpenmMer W  3HA4YeHHE  OPraHUYECKOM  XHMHUH, IPEICTABICHHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUHN.

DNEKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOYKHOCTHM aTOMa yIrjepoaa. XHUMHUYECKas CBS3b B
OpraHMYeCKUX COCIUHEHUAX. THWIbl TUOPUIM3AIMU AaTOMHBIX oOpOuTanen
yraepoaa. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIEeNnTOpHBIN). THUNBI TEepeKpbIBaHUA AaTOMHBIX OpOWTalIel, G- W T-CBS3W.
OpnuHapHasi, 1BOHAas M TpoiiHast cBsi3b. CrocoObl pa3pbiBa CBSI3€M B MOJICKYJAX
opranndeckux BemecTB. [loHsATHE O CBOOOMHOM panukane, Hykieodwmie u
anexTpodue.

Teopuss cTpoeHUs OpraHudeckux coenauHeHut A.M. bytiaepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJI. 3HaUY€HUE TEOPUU CTPOCHHUS
OpraHWYECKUX COoeAuHEHUW. MoneKkynsipHble W  CTPYKTYpHBIE  (OPMYIIBL.



CrpyktypHble (OpMyNbl pa3IMUHBIX BHJIOB: Ppa3BEpHYTas, COKpali¢HHas,
ckeneTtHas. M3omepus. Bunabl H30MeEpUM: CTPYKTypHas, HNPOCTPAaHCTBEHHAS.
OnekTpoHHbIe A(QPEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYKTUBHBIN
U M€30MEepHBI 3D PEKTHI).

[IpencraBienne o kKiIaccuPpUKaUM OpraHuyeckux BemiecTB. lloHatue o
¢yHkumoHanbHOU rpymnme. ['omonorud. I"'omonoruueckue psanpl. CucremMaruyeckast
HoMeHKatypa opranndeckux coenuHeHuit (IUPAC) u TpuBHnasibHbIE Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIEH.

OcobOenHocTu U Kiaccudukanuss OpraHMuecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEIILHBIE PEAKIIUN B OPTAHUYECKON XUMHUH.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB M HX MPEBPAILCHUM:
O3HAaKOMJIEHHE C O0pa3laMy OpPraHMYeCKHX BEIIEeCTB M MaTepuallaMM Ha HUX
OCHOBE, OIBITHI 0 TMPEBPAIICHUI0 OPraHWYECKHWX BEIIECTB MpPU HArpeBaHUU
(nnaBneHue, OOyTrJIMBaHME W TOPEHHUE), KOHCTPYMPOBAHHWE MOJENEH MOJIEKYI
OpraHWYECKUX BEIIECTB.

YrieBoaopoasl.

Anxanbl. 'omonoruueckuii psijy ankaHoB, o01iast ¢popMyia, HOMEHKIATypa U
M30MepUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIN alKaHOB, Sp°-
ruOpuau3anus aTOMHBIX opOuTaneil yriaepoja, o-cBs3b. Dunyeckue CBONCTBA
AJIKaHOB.

XHWMHUYECKHE CBOMCTBA AQJKAaHOB: PEAKUHMHM 3aMEMIEHUs, HW30MEPHU3ALNH,
NEruAPUPOBaHMS, UUKIN3ALNN, TUPOIN3a, KpeKuHra, ropenusd. Ilpencrasinenue o
MEXaHU3ME pPeaklHil paIuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mas dhopmysa, HOMEHKIAaTypa U n3oMepusi. OcoOeHHOCTH
CTpPOCHUSI M XUMHUYECKHX CBOMCTB ManblX (IUKIOMNPONAH, UUKIOOyTaH) W
OOBIYHBIX (IIMKJIOMEHTAH, IMMKJIOTEKCAaH) MHUKIOATKaHOB. CrocOOBbl MOJTydeHUs |
MIPUMEHEHHE UKIOAIKAHOB.

Ankensl. ["'oMonorudeckuii psii alnkeHoB, ooOmmas (opMmylia, HOMEHKIIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ alKeHOB, Sp2-
ruOpuau3anus aTOMHBIX opOutaneilt yriepoma, o- U m-cBsi3u. CTpyKTypHas H
reomeTpuueckas (UHc-TpaHc-) wu3omepuss. Dusnyeckre CBONCTBA AJIIKEHOB.
XHUMUYECKHE CBOWCTBA: PEAKUMU NPUCOEIUHEHUS, 3aMEIICHUS B (-TIOJIOKCHUE
P JIBOMHOM CBSA3W, MOJUMEPHU3AUMUA U OKucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakly Ha ABOMHYIO CBsI3b. CrIOCOOBI MOMYYEHUSI U MPUMEHEHUE
AJIKEHOB.



Ankanuensl. Knaccudukaiusi aikagueHoB (CONPsHKEHHBIC, U30JIUPOBAHHBIE,
Kymyaupoganivie). OCOOCHHOCTH JICKTPOHHOTO CTPOCHUS M XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
conpsiKEHHBIX TUEeHOB. CrIocOObI MOTYyUYEHUS U TPUMEHEHHE aJIKaIMEHOB.

Ankunbl. ['oMonoruueckuid psii ankuHOB, o011as ¢hopmysia, HOMEHKIATypa U
n3oMepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AJIKUHOB, SP-
rudbpuan3anus aTOMHBIX opOuTaned yriaepona. dusznueckue CBOMCTBA AJKUHOB.
XUMHUYECKHE  CBOMCTBA:  pEaKIMU  MPUCOCAMHEHUs,  JIUMEpU3AlUU U
TpUMepHu3alnu, okuciaeHus. KuciorHele cBONCTBAa aIKHHOB, UMEIOIINX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIE peakiny Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTyYSHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoJopoasl (apeHsl). ['oMonmoruueckuil psiji apeHOB,
obmast popmysa, HOMEHKIATypa U U30MEpHs. DJIECKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH3oyia. DuU3MYecKue CBOMCTBA apeHOB. XUMHUUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMEIIeHUsI B OEH30IbHOM KOJIbIIEC U
YIIEBOJIOPOJTHOM paJMKaje, PEeakiuu MPUCOCIUHECHUS, OKHCJICHHUE TOMOJIOTOB
O0enzona. IlpencraBneHue o0 OpPUEHTUPYIOIIEM JICMCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aTKWIbHBIX PpaJUKalIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMWUHO- M HHUTPOTPYIIBI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CrocoObl MoMydeHUs U
IPUMEHEHHE apOMATHYECKUX YTIE€BOAOPOIOB.

[Tpuponnsiii Ta3. [lomytHeie HedTaHBIC Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslii yroiap u mpoayKTel ero nepepaborku. Crocobsl nepepaboTku HEPTH:
NEPErOHKa, KPEKUHT (TePMHUUYECKHH, KaTalUTUYECKUii), PUGOPMHUHT, MTHUPOIH3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHECHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOAOB.

DNEKTPOHHOE CTPOEHHE TaJOre€HIPOU3BOAHBIX YIVIEBOJOPOAOB. Peakuuu
3aMElIeHUs TaJoreHa Ha TUIPOKCOTPYIIY, HUTPOrPYIIY, IUAHOTPYIIILY,
aMmuHoOrpymnmy. JleiicTBue Ha TraJoreHnpou3BOAHBIE BOJHOIO W CHUPTOBOTO
pactBopa mI€noyd. B3ammopaeiicTBUe OUrajioreHajJKaHOB C MAarHUeM M IIMHKOM.
[lonsitue 0 METAITIOOPTaHUYECKHUX COEIMHEHUSX. Hcnons3zoBanue
TAIOTCHIPON3BOIHBIX YIJIEBOJAOPOIOB B OBITY, TEXHWKE H TPH CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIIbHbIE METOJbl M3YyYEHHs] BEUIECTB W HMX IpEBpallCHUI:
u3ydeHne (QU3NUECKHUX CBOWMCTB YTJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peaknuii YrJIeBOJIOPOJOB PA3IUYHBIX KJIAccOB (oOeciBednBaHWe OpPOMHOW WA



MOJHOW BOJBI, pacTBOpa IMEpMaHTaHaTa KaJWs, B3aUMOJCHCTBHE aleTUJICHA C
aMMUayHbIM pacTBOpoM okcujaa cepedpa(l)), kaduecTBeHHOe OOHapyKeHUE
yraepoJa ¢ BOIOPOJAa B OPraHMYECKUX BEIIECTBAX, IOJYyYCHHE JTHUJICHA U
M3Y4YCHHE €r0 CBOWCTB, O3HaKOMIICHHWE C KosutekmusamMu «HedTb» m «YTomby», C
oOpa3llaMM IUIACTMACC, KaydyyKOB M pPE3UHBI, MOJEIMPOBAHUE MOJEKYII
YII€BOJA0POJIOB U TaJIOT€HIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kuciaopoaconep:xaimme oprannyeckue coenHeHHs.

[IpenensHble OmHOATOMHBIC CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpumepe
MEeTaHoJla M 3TaHona). ['omosoruueckuil psn, oOmas ¢opMyna, u30Mepus,
HOMCHKJIaTypa W  kiaccudukanus. Du3MYEeCKHe CBOWCTBA  MPEICITBbHBIX
OJIHOQTOMHBIX CHHUPTOB. BoOJOpoaHBIC CBSI3M MEXAY MOJICKYJIAMH CIIUPTOB.
XVWMHUYECKHE CBOWCTBA: pEaKIUHU 3aMCIICHUs, JETHApaTallid, OKUCJICHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMH W  HEOPTaHMYECKHMMHM  KHCJIOTaMH.
KauecTBeHHas peakiiys Ha OJHOATOMHBIC CIIUPTHI. J{elicTBHE 3TaHOIa U METaHOJIa
Ha opraHm3M uejoBeka. CrocoObl IMONYyYeHUS M TMPUMEHEHHUE OJIHOATOMHBIX
CITUPTOB.

[Tpocthie 3¢upsl, HOMEHKIAaTypa U n3oMepus. OCOOEHHOCTH (BU3HUYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaToOMHbBIE CHHUPTHI — ATWICHIJIMKOAb W riuiepud. duzmdeckue u
XUMHYECKUE CBOMCTBA: PEAKIMU 3aMEIICHHs, B3aUMOJICHCTBIE C OpPraHUYeCKUMHU
U HEOPraHWYeCKMMU KHUCJIOTaMM, KAa4eCTBEHHAas peaklMs Ha MHOTO0ATOMHBIE
cupthl. [lpencraBnenne o MexaHW3Me peakluuid HYKICOPWIHHOrO 3aMelIeHUS.
HleiictBue Ha opranu3M denoBeka. (CrnocoObl TMOMy4YeHUST W TPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYNbI, B3aUMHOE BIUSHHE THUIPOKCOTPYIIIBI |
6enzonbHOrO simpa. dusmueckue cpoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (enona. KauecTBeHHbIe peaknmu Ha ¢eHol. TokcuyHOCTH (eHoa.
CniocoObl onrydenus u npumenenue ¢penomna. Genondopmanpaeruinas cMoa.

KapOoHuibHbIE COETMHEHNS — alIbJIETHIBl U KETOHBIL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHON TpyNmbl. ['OMONOrHYecKre psabl albJeruja0B U KETOHOB, oOIas
dopmyna, m3zomepusi U HOMEHKIAaTypa. Pu3nyecKue CBONCTBA albJCTHIIOB H
KETOHOB.  XWMHYECKHE  CBOWCTBA  aJbJIETHAOB W  KETOHOB:  PEaKIUU
npucoenuHenns. OKHUCIEHNE albJIeTHIOB, KAYECTBEHHBIC PEAKIIMU Ha allbJICTHIbI.
CrocoObl IOTydYeHHS ¥ PUMEHEHUE aJIbJICTHIOB U KETOHOB.

OIHOOCHOBHBIC TpE/IeTbHBIC KAPOOHOBBIC KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus u HoMeHkIaTypa. dusznueckue cBOiiCcTBa



OJTHOOCHOBHBIX MpENIeNbHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBSI3U MEXIY
MoOJIeKyIaMu KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus HTepuPpuKalnuy, peakluu C YYacTHEM YIJIEBOJOPOJHOIO pajJuKala.
OcoOEHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHSITHE O MPOUZBOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENpPEAENbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CTEapUHOBAas, MaJbMUTUHOBAs, OJEUHOBAsS, JUHOJEBA,
JIUHONIeH08as KUCIIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['oMonoruueckuit psia, odbmas dopmysna, HU30Mepus U
HOMEHKJIatypa. DPuU3nuecKkue M XMMHYECKHE CBOWCTBA: THAPOIU3 B KHCIOHW M
LIEIIOYHOU CpeELE.

Kupswi. Ctpoenue, pusznueckue 1 XUMHIECKUE CBOMCTBA KUPOB: THAPOJIU3 B
KUCTION U 11esouHoi cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPKAIIUX OCTATKH
HETpeeIbHBIX KUPHBIX KUCTOT. JKUPBI B MPUPOJIE.

MpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

O6mas xapakrepuctrka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, Tu-
U Tmojucaxapuisl). MoHocaxapuibl: TIIOKo3a, (PYKTO3a, ramgakro3a, pubo3a,
nezokcupu6o3a. dusnveckue CBOCTBA M HaxokaeHHe B npupoge. DorocuHres.
XHWMHUYECKHE CBOMCTBA IIIIOKO3bI: PEAKIIMH C yYaCTHEM CIIMPTOBBIX U aJIbIAETUIHON
TpynI, CIUPTOBOE W MOJOUYHOKUCTOEe OpoxeHue. [IpuMeHeHHE TIIOKO3bI, €&
3HAUYCHHUE B KU3ZHEAEATEIBHOCTU Opranu3mMa. J(ucaxapuasl: caxaposa, MaibTo3a U
nakto3a. BoccTtaHaBnuBarolie U HEBOCCTaHABIIMBAIOIIME Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupone u npuMenenue. [lonucaxapuapl: kpaxman,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakpoOMOJEKYyJ Kpaxmania, TJIMKOT€Ha U
LEeJUTr0JI03bl.  DU3MYECKUe CBOMCTBA Kpaxmaja M LEJUIIJIO3bl. XHMMHUYECKUE
CBOMCTBa Kpaxmania: THAPOJIU3, KAYECTBEHHAs pPeakiusi ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUIIONIO3bI: TUAPOIN3, MOJdydeHue 3pupoB Lewiono3sl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN HIENK).

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHs] BEUIECTB W HMX MPEBpAlICHUN:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJA C HATPUEM,
OKHCJIEHHUE STUJIOBOTO CIHMPTA B aJIbJIETU]l Ha PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMH Ha albAeTulibl (C TUIPOKCUIIOM
nmuammuHcepeOpa(l) wu  runpokcumom  memu(ll)), peakuuwss raunepuHa  C
ruapokcuaom Menu(Il), xumuyeckne cBOMCTBa pacTBOpa YKCYCHOM KHCIOTHI,



B3aMMOJICHCTBUE pacTBOpa TIIOKO3bl ¢ ruapokcuaom meau(ll), B3aumonerictBue
Kpaxmajia ¢ MOJOM, PEUICHUE SKCIEPUMEHTAIbHBIX 334a4 no temMaM «ChupTel u
dbenonby, «KapboHoBbie KUCTOTHL. CH0KHBIE 3DUPHD.

A3oTcoaep:kale OpraHudeckue coelMHeHnsl.

AMMHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaKka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoMaTHYECKHe;, IEePBUYHBIC, BTOPUYHBIE U TPETUYHEIE.
Crtpoenue mosiekys, obmas ¢opmyia, U30MEpHsi, HOMEHKIaTypa U (hU3NYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA aiu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICMCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIOTOM.
Counu aKunaMMOHUA.

AHWIMH — TIPEJICTaBUTENIb aMHUHOB apoMarudeckoro psga. CrpoeHue
aHuiauHa. B3anMHOE BIMSIHUE TPYI aTOMOB B MOJIEKYyJe aHmwinHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIE peakiiuu Ha aHmwIMH. CrocoObl
MOJIYYEHUST W TpUMEHEeHHe anudaTudeckux amuHOB. [lonyueHue aHwiIMHA U3
HUTPOOEH30J1a.

AmunokuciaoTel. Homenknatypa u uzomepus. OTaenbHbIe OPEeACTABUTENH .-
AMHHOKUCJIOT:  TJULMWH, ajaHuH. @DU3WYECKHEe CBOHCTBA  aMUHOKHCIIOT.
XVUMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpPHBIX  OpraHUYECKUX
COCIMHEHUN, peaklMs TMOJMKOHJCHCAUM, OO0pa3oBaHUE TMENTHUIHON CBA3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 M THIPOJIA3 NENTUIOB.

benkn xak mnpupoxneie nonumepsl. llepBuunas, BTOpUYHAs U TpeTUYHAs
CTpyKTypa OenkoB. XUMHYECKHME CBONCTBAa OEJIKOB: TUAPOIU3, AeHATyparus,
KayeCTBEHHBIE PEaKINK Ha OEJIKU.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHS] BEUIECTB W HMX IPEBpALCHUN:
pacTBopeHHe OEJIKOB B BOJIE, JE€HATypalus OEJNKOB MPU HArpEeBaHHH, IIBETHHIC
peakuuu Ha O€NKH, peHIeHHWE OHKCIEPUMEHTAJbHBIX 3aJad 10 TeMaM
«A3oTcoaepaiue OpraHuYecKue COCIMHEHUS u «Pacno3HaBanue
OPraHUYECKUX COCTMHEHUI.

BricokoMoJIeKyJISIpHBbIEC COeIUHEHUS.

OCHOBHbBIE TOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNN, CPEIHSIS MOJIEKYISIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUU —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

[Tonumepubie wmatepuanbl. Ilmactmacchl (HOMUATUIICH, TOJUIPONMUIIEH,
MOJIMBUHWIXJIOPU,  TMOJTUCTUPOJ, MMOJTUMETUIMETAKpUIaT, MOJUKapOOHATHI,
oy TUICHTepedTanart). YTuausaius u nepepadoTka miacTuka.



DnacToMepsl: HaTypaJbHBIH KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPOMPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH 1 JaBCaH).

[Tonumepsr CHEUAILHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIEKTPONPOBOSAIIME OJUMEPBI, OMOpa3iiaraeMble OJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl M3yUYCHMsI BEIIECTB W MX MPEBpaIlCHUN:
03HAKOMJICHHE ¢ 00pa3liaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcCC,
Kay4yyKOB, PCIICHHE OSKCIEPUMEHTANIBHBIX 3ajau mno TeMe «Pacro3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrnie 3agaun.

Haxoxnenue wmosekynsipHol (OpMysibl OpPraHMYeCKOro COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJAIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJISIDHOM  (DOPMYJIBI  OPTaHMYECKOTO COEAUWHEHUs 1o wmacce (00bémy)
IMPOJIYKTOB CTOpaHus, MO KOJMYECTBY BeliecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM HMCXOJHBIX BEIICCTB, YCTAHOBJICHUE CTPYKTYpHOU (HOPMYIIBI
OpraHWYEeCKOr0 BEIIEeCTBA HAa OCHOBE €r0 XMMHYECKMX CBOMCTB WJIU CIIOCOOOB
MOJIYYEHHUS, ONpENeTICHUE JOJM BBIXOJA MNPOAYKTa PEaKIUU OT TEOPETHUUYECKH
BO3MOYKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanust MeXnpeIMeTHBIX CBA3EH MPU U3yYEHUHU OPTraHUYECKOW XUMUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHME KakK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHATHM, TaK ¥ TOHSATHH, MPHUHATBIX B OTAEIBHBIX MPEIMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mme ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBIICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOI0eHne, H3MEpeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duzuka: Marepus, aroM, DdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
OHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHHE
BEIECTBA, (DU3MYECKHE BEIWYUHBI, €IUHUIIBI W3MEPEHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorusi: knmetka, opraHu3M, OJKOCHUCTeMa, Owocdepa, MeTaboIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA W TeTepOTPO(HBIA THUIl NMHUTAHUSA, OpOKEHUE,
doTocuHTEe3, IbIXaHWE, OCJKW, VYIIEBOABL, JKUPBI, HYKJICHHOBBIC KHUCIOTHI,
bepMeHTHI.

['eorpadusi: mone3Hpie NCKOMIAEMbIE, TOTLITUBO.



TexHomorus: MUIICBBIC TIIPOAYKTBI, OCHOBBI PAIMOHAJIBbHOI'O IIMTAHUA,
MOIOIMUEC CPpCACTBA, MAaTCpHUAJIbl U3 HCKYCCTBCHHBIX N CHHTCTHYCCKHNX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTtOMHBIX saep. XUMUYECKHW 3neMeHT. M3otonel. CTpoeHue
AJIEKTPOHHBIX 000J0UEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukarus XUuMHUUECKUX JIEMEHTOB (S-, P-,
d-, f-omementsl). PacrpenencHue 3JIEKTPOHOB IO AaTOMHBIM — OPOHTAJISM.
DONeKTpOHHbIE KOHPUTYpallMK aTOMOB 3JIEMEHTOB MEPBOTO—UYETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, JICKTPOHHBIC KOH(UTYpaIlUUd HMOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBs3b MepUOJUUECKOr0 3akoHa U [lepuoauueckoil CUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX U CIOXHBIX BEIIECTB [0 Trpynnam H IepuoaaMm. 3HayeHue
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHudeckass CBA3b. Buapl XUMHYECKOW CBSI3M: KOBAJICHTHas, WOHHAs,
MeTajindeckas. MexaHu3Mbl 00pa3OBaHMsI KOBAJICHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U JIUHA CBs3H. [10oIapHOCTh, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KparHeie cBs3u. BomopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BajieHTHOCT, M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COECTUHECHHI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JUTAHIbl. 3HAYE€HHWE KOMIUIEKCHBIX COEIUHEHUN.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MONEKYJISIpPHOrO M HEMOJEKYJSIPHOTO  CTPOE€HHUsA.  [HMBI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BbIpaXXEHUS KOHLEHTPALMK PacTBOPOB:



MaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HachlllieHHbIE U
HEHACBHIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanuss XuMHUYECKUX peaKkIUil B HEOPraHWYECKON M OpraHUYeCcKOM
XUMHM. 3aKOH COXPAaHEHMS] MacChl BEIIECTB; 3aKOH COXPAHEHHS M MPEBPAILCHU S
SHEPIUM MPU XUMUYECKUX peakiusix. TernoBbie 3Q(PEKThl XUMUYECKUX PEaAKIUH.
TepMOXUMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakIiiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaklui. XUMU4Yeckoe paBHoBecue. KoHncranTta
XUMHUYECKOro paBHOBecHsl. DaKTOphI, BIMSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas auccornuaiusi. CwibHbie U cla0ble AJICKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAas, HEWTpalibHas,
mienouHas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
OkucnuTelnb W BOCCTAaHOBUTENb. IIpomecchl OKHCIEHUSS W BOCCTAaHOBJIEHUSI.
Baxxneiiue OKHCIUTENM W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIN3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHS] BEUIECTB W MX IPEBpALCHUN:
pa3lioKEHUEe TMEPOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTallU3aToOpa, MOJEIU
KPUCTATUYECKUX PEIIETOK, MPOBEJCHUE PEAKIIU HOHHOTO 0OMEHa, OTpe/eIeHIe
Cpelbl pacTBOPOB C MOMOILIBID HWHIUKATOPOB, W3YYEHUE BIMSHUS Pa3THUUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHYECKOM pEaKIUU ¢ TMOJIOKEHUE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuoguueckod cucTeMe  XUMHYECKHX
anemenToB /.M. MenaeneeBa u 0COOEHHOCTH CTPOCHUS X aToMoB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUJIOTPOINHUSI HEMETAIJIOB (HAa MPUMEPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOWCTBA: PEAKIIUH C
METAJUIAMA M  HEMETaUIaMHM, BOCCTAHOBHUTEIbHBIE CBOWCTBA. ['mapunasl.
TonnuBHBIE IIEMEHTHI.



lanorensl. Haxoxnenue B mpupoje, crnocoObl MojydeHus, (GU3UYECKUE U
XUMUYECKHEe CBOMCTBa. ['aioreHoBOMOpOABl. BakHelue KuciIopoacoaepxkaniue
coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYECHUS
rajoreHoB. [ [pyMeHeHne TajJoreHoB U UX COEAUHEHNM.

Kucnopona, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TMOTYYEHUS
Kkuciopoaa. Ouznueckue U XMMUUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B TpupoJie, CHOCOOBI TONy4YeHUs, (PUIHUECKUE U
xumuueckue cBoictBa. CepoBonopon, cyiabduasl. Oxcun cepoi(IV), oxcun
ceprl(VI). Cepnucrtas u cepHasi KUCJIOTHI M uX coir. OCOOCHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeHeHne cepbl U €€ COEAUHEHNM.

Azor. Haxoxaenue B mnpupoje, crnocoObl Mojdy4yeHus, (Qusuyeckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUAbL. OKCHIbl a30Ta. A30THCTast U a30THAs
KHUCJIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHne azora
U €ro COSIMHECHHM. A30THBIC YI0OpECHMUS.

®docdop. Haxoxnaenue B mpupoje, CIOCOObl MOdydeHus, (U3UIECKUE U
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. [lpumenenue ¢ocdopa u ero coeauHeHuit. PocdopHbie
yI0O0peHUsI.

VYrinepon, HaxoxAeHHWE B OpUpoAE. AJUIOTPOIHBIE  MoOJIU(UKAIUU.
duznyeckue W XHUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoxa(ll), okcun yrimepoma(IV), yrompHas kuciora u eé
CONM. AKTUBHPOBAaHHBIN yroyb, ancopOuusa. Dymnnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJOM, U €T0
COEeIMHEHU.

Kpemnuii. HaxoxaeHue B mpupojie, CHOCOOBI TMOJy4YeHUS, (PU3HUECKUE H
xumuyeckue cpoiictBa. Oxcua kpemuusA(I1V), kpemHueBass KUCIOTa, CUIMKATBHI.
[Ipumenenue kpeMHUs U ero coequHeHuil. CTeKo, ero Nojy4eHue, BUIbl CTEKIA.

[Tonoxenne metaiuioB B [lepronnueckoi cucteMe XUMUUYECKUX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JOYEK aToMOB MeTauioB. OOrmue
¢usnueckne cBoicTBa MeTaioB. [IpumMeHeHHWe MeTalioB B OBITY W TEXHUKE.
CnuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psAJ  HanpspkeHwid  MetamuioB.  OOmme  cmocoOb
MOJTyYEHHUS METaJIJIOB: TUAPOMETAITYPrus, NUPOMETAJLTYPTHUs,
anexkrpometamnyprusi. [lonsitue o koppos3uu meramioB. CrnocoObl 3alIUThI OT
KOpPPO3UH.



O6mass xapakrepuctuka MertamioB [A-rpynmel [lepuonnueckoil cucTeMsl
XUMUYECKUX JyieMeHTOB. Hatpuit wu kamwmii: mnonyudeHue, Qusnueckue
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MMPOCTHIX BEIIECTB U UX COCAUHEHU.

O6mas xapakrepuctuka metaioB IIA-rpynmner [lepuonuyeckoit cucteMsl
XUMUYECKUX JJIEMEHTOB. MarHuii u Kajblui: mnoiydyeHue, ¢GU3UYECKUEe U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE IIPOCTBHIX BEHIECTB W HX COECAUHEHUM.
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AJNIOMUHUIN: TTONy4eHHe, (PU3NUECKUE U XUMUYECKUE CBOWCTBA, TPUMEHEHHE
OPOCTOrO BEIIECTBA M €ro coeAuHeHuil. Am@oTepHble CBOHCTBa OKCHAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OO6miast xapakrepucTuka MeTauioB 1o0ouHbIXx noarpynn  (b-rpymm)
[leproanveckoi CUCTEMBI XUMHUUYECKUX 3JIEMEHTOB.

@u3nuecKkne U XUMUYECKHE CBOMCTBA XpOMa M €ro coeanHeHuil. OKkcuasl u
ruapokcuabsl xpoma(ll), xpoma(Illl) m xpoma(VI). XpomaTsl U AUXpOMATHI, HX
OKHCIIUTENbHBIE CBOKCTBA. [lolyueHrne U npuMeHEHUE XpoMma.

@u3nueckue M XUMHUYECKHME CBOMCTBA MapraHua M €ro COEIUHEHHI.
Baxueiimue coeaunenuss Mapranma(ll), wmapranna(IV), wmapranma(VI) wu
mapranna( VII). [lepmanranaT kanus, ero OKUCIUTEIbHBIE CBONCTBA.

du3nuecKkne U XUMHUYECKHE CBOWCTBA JKEJIe3a M €ro coeauHeHuil. OKCupbl,
rugpokcuabl u conu xeneza(ll) u xeneza(Ill). [Tonyuyenne n mpuMeHeHUe xKemes3a
Y €ro CILJIaBOB.

dusnyeckue 1 XMMHYECKHE CBOMCTBA MeIU U €€ coenquHeHui. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[Huuk: momydenuwe, (uU3MUYECKHE W XUMHUYECKHE CBOMCTBA. AM{QOTEpHBIC
CBOWCTBA OKCHJIA ¥ TUAPOKCHUAA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
[IMHKA U €T0 COEINHEHU.

OKCHEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB W HX IPEBpAICHUI:
u3ydyeHue oOpa3loB HEMETaJIOB, TOpeHue cepbl, Gocdopa, kene3a, MarHus B
KHCIIOPOZIE, H3y4YeHHEe KoJuleKuun «MeTajulbl M CIUIaBbD», B3aMMOJEHUCTBUE
LIEJIOYHBIX U IIEJOYHO3EMEIBbHBIX METAJUIOB C BOJOM (BO3MOXHO HCIIOIb30BAaHUE
BHUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M JKEJI€3a C PacTBOpAMU KHCIOT U
L1EJI04Y€eH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOA
M KaTUOHBl METAJUIOB, B3aUMOJECHCTBHE THAPOKCUIOB AJIOMUHUSA M LMHKA C
pacTBOpaMy KHCJIOT M IIEJIOYEH, pEHIEHNE DKCIIEPUMEHTAIBHBIX 3aa4 110 TeMaM
«[amorensl», «Cepa u e€ coeguHeHUs», «A30T U (pochop M UX COCTUHEHUSD,
«MeTasutpl TJIaBHBIX TOATPYII», «MeTamTbl TOOOYHBIX MTOATPYIII.



XUMUS U )KU3Hb.

Ponb xumun B o0ecrieyeHuu yCTOMYMBOIO pa3BUTUsA yenoBedecTBa. [loHsaTue
O HAy4yHbIX METOJax IMO3HaHWS M METOHOJIOTMA HAYYHOrO HCCIEIOBAHUS.
HayuHble TpUHIMIIBI OpraHU3alUu XUMUYECKOTO TPOU3BOACTBA. [[poMBIIITIEHHBIE
crocoObl TOTyYeHHUs BaXHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCJIOTHI, MeTaHoJa). [IpombllieHHbIE CTOCOOBI TOJIYYEHUS METaUIOB U
CIJIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeAbl U €ro IMOCIE/ICTBUSA.
Ponp xumuu B oGecreueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus U 310pOBbe uenoBeka. JlekapcTBeHHble cpeactBa. [IpaBuia
UCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpEnapaToB. Pojab XUMUKM B pa3BUTUM METULIMHBI.

XuUMUS TIMIIA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIC N00aBKU. Poiib XxumMuu B
oOecreyeHuy NUIIeBoi 0€30MacCHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0€301acHOT0 HCIOJIb30BaHUSl TPEMapaToB OBITOBOM XHUMHUU B IOBCEIHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTENIbHBIE MaTepHabl (IIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHu4eckue 1 MUHEPAJIbHbIE Y100pEHUsI.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KE€paMUKa.
Marepuansl 1 nekTpoHuky. HanotexHonoruu.

PacuérHble 3anaumn.

Pacuétpi: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOMMYECTBAa BEIIECTBA) MPOAYKTOB pPEAaKIUU, €CIU OJHO U3
BEIIECTB WMEET MpUMECH, Macchl (00BbEMa, KOJIMYECTBA BEIHIECTBA) MPOIYKTa
pPEaKLnn, €CIIU OJHO U3 BELIECTB JAaHO B BUJE PAcTBOPA C ONPEACIEHHON MaCCOBOU
JOJIEM pacTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM WM MOJISIPHOM KOHUEHTPAUUU
BEIIECTBA B pPACTBOpPE, JOJM BbIXOJA MNPOAYKTa PEAKUUU OT TEOPETUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmst MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUH oOmed u
HEOPraHW4YECKOM XHUMUHU B 11 Kiacce OCylIeCTBIETCS 4Yepe3 MCIIOIb30BAHUE KaK
O0IUX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK ¥ TOHSITHH, MPUHATHIX B OTJAEIHHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.



OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHSTHS: SIBICHUE, HAYYHbIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJU3, CUHTE3, KiacCU(UKalMs, NEePUOJAUUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIEPUMEHT, MOENb, MOJICIUPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHUp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJIO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBA, WJACAIbHBIA Ta3,
bu3nYecKue BEIMUYUHBI, €IUHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opranusm, sKkocucTema, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YIJIEBOAbI, HYKJICUHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIMAeMbI€, TOTUIMBO,
pecypchl.

TexHomorHs: XUMHUYECKass MPOMBIIIIICHHOCTh, METALTYPTUs, CTPOUTEIIbHBIC
MaTepHuajbl, CEIIbCKOXO03SUCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, IPOU3BOICTBO KOCMETHYECKUX
npenapaToB, TMPOW3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHalOB, 3JICKTPOHHAS
IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOT'PAMMEBI 110 XUMHNN
HA VYI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBETCTBMM C CHUCTEMHO-JESITEIBHOCTHBIM IOJAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHEro
oOmero o0pa30BaHMS BBIJICJICHBl CIICAYIOIINE COCTaBIISIONINE: OCO3HAHHE
OOyJaIOMHUMHCS POCCHMCKON TpaKJaHCKOWM HMJICHTHYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEICTICHUIO; HAIMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TOBEICHUS, HaJIHYNe
MIPaBOCO3HAHUS, YKOJIOTHIYECKON KYJIBTYPhI; CHOCOOHOCTh CTABUThH IIEJIM U CTPOUTH
KU3HEHHBIE TUIAHBbI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTra «XHUMHUS» OTpaxarT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATENLHON M TPAKTUYECKON JCSITEIBHOCTH
00y4JaromuXcs B MPOIIECCE peaau3aiuu 00pa3oBaTeIbHON e TETHHOCTH.



JInuHOCTHBIE Ppe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHUS» OTpaxaroT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATENLHOW U TMPAKTUYECKOU JESITEIHHOCTU
oOydJaromuxcs B MPOIECCe pean3alid 00pa3oBaTelIbHON JEATeIbHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHMS .

OCO3HAHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOTIOPSAJIKY;

NPEACTaBICHUS O COIMAJIBHBIX HOPMax W MpaBWIaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHWU Y4eOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHITTOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W TPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHBIX BUJIOB YUEOHOU IESATEILHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAYYHOMY HaCJEIUIO
OTEUECTBEHHON XUMUH,

yBOXEHHUS] K MpOIECCy TBOpUYECTBA B OO0JACTH TEOPUHU U TPAKTHUECKOTO
NPWIOXKEHUS] XUMHH, OCO3HAHHS TOTO, YTO JIaHHbIE HAyKH €CTh pEe3yJbTaT
JUIMTENTbHBIX ~ HAOMIOACHUHM, KPOMOTIMBBIX  HAKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

UHTEpeca M TO3HABATEJbHBIX MOTHBOB B TMOJIYYEHHUH U MOCIEIYIOIIEM
aHanu3e MHPOpPMAIMU O MEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

HPABCTBEHHOTO CO3HAHUS, ’THYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMH, CBA3AHHBIC C XUMHUECKUMHU SIBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE MOBEAEHUE U MOCTYIKHM CBOUX TOBapUUIIEH C
MO3ULINIT HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEICTBUN
MOCTYTKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbSI:

NOHMMAaHMSI LEHHOCTEeW 3I0pOoBOro U Oe3omacHoro oOpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3UYECKOMY W
MICUXUYECKOMY 3/I0POBBIO;



coOmofieHus1 MpaBui O€30MacHOro0 OOpalieHusi ¢ BEUleCTBaMU B OBITY,
[IOBCEHEBHOM KU3HU, B TPYAOBOU EATEIBHOCTH;

MOHMMAHHUS 1EHHOCTH TPaBUJ HHJIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YIPOXKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUS TOCJIEICTBUI U HENPUATHS BPEIHBIX MPUBBIUCK (ymoTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEILCKOM
NESATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©  APYrHX  BHJAX
NeSATeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B pEHICHWHM NPaKTUUYECKUX 3ajad
COIMAILHOM HAMPaBIECHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeCca K MPAKTUYECKOMY U3YUYCHHIO MPOGECcCHil pa3IuyHOro poja, B TOM
YuUCJie Ha OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TPyAa U pe3ysibTaTaM TPYJI0BOU JEATCIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBHUJYAJIbHONW TPaCKTOPHH
oOpaszoBanus, Oyaymiedl mpodeccun W peanusalid COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUU, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1IEeJIECO00Pa3HOTr0 OTHOIIEHUS K MPHUPOAEC KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HHU Ha 3€MIIE;

MOHUMAaHHUS TINO0ATBHOTO XapaKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HAHHS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUN XUMHUH  JIS
peUIeHns BOPOCOB PAllMOHATIBHOIO IPUPOAOIIOIb30BaHUS;

AKTUBHOI'O HENPUATUA JACUCTBHUM, TMPUHOCAIIMX BpPEH  OKpPYKaIOMIEH
MPUPOAHON Cpejie, YMEHHsSI MPOTHO3UPOBATH HEOIArONMPHUSTHBIE SKOJIOTHUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
ombITa NEeATENbHOCTU HKOJIOTUYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCSI UMH B IO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COLMAJIbHOU
MpaKTUKE, CIOCOOHOCTM M yMEHUSI aKTUBHO MPOTHUBOCTOSTH HUIEOJIOTUU
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:



MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyK{ U OOIIECTBEHHOMN MPAKTHKU;

MOHUMAaHUS CIenu(PUKA XUMHUM Kak HAyKH, OCO3HaHHS € poiud B
(GOpMHUpPOBAaHUN PANMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEJIOCTHOTO
MIPEICTaBICHUs 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE MPHUPOABI M YCIIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHWH TpoOJIeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHS,;

yOexXaEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMUBWIM3AlMA: B €€ TyMaHHCTHYECKOW HANpPaBJIICHHOCTH W BAaXHOW pOJU B
CO37aHUM HOBOW 0a3bl MaTepUAIBLHOW KYyJBTYPbl, B PEIICHUH TI00aTbHBIX
npo0JIeM YCTOWYUBOTO PAa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JYHEPTreTUUYCCKOM,
MTUIIICBOM M 3KOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICUCHHUH
YCIIOBUH YCTICIITHOTO TPY/Jia U DKOJOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO WieHa
00I1IeCTBa;

€CTCCTBCHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJIOB
NO3HAHUS, UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh
noJydaeMble 3HaHMS JIJIS aHAIM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MHUpa U
MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JeaTh 000CHOBAHHBIC 3aKITIOYCHUS Ha
OCHOBE HaydHBIX (AKTOB W HWMEIONIUXCA JAaHHBIX C IICNIbI0  TIOJTYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K TIO3HAHUIO, HCCIICIOBATEILCKON A TEILHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa30BaHUIO M
caMo00pa3oBaHUIO, K AaKTHBHOMY TIOJYYEHHIO HOBBIX 3HAHWW 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyZia B pa3invHbIX chepax mpodeccuoHaTbHOMI
JIeSITETHbHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHUS MPOTPAMMbI IO XUMHH Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMble g (GOPMHUPOBAHUS  MHUPOBO33PEHUS  OOyJarONIUXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOUTUE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENUPUKY METOJO0B TO3HAHUS,



HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, HEPIUs, SBJICHUE,

mpolece, CUCTeMa, HayYHbIA (pakT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,

Teopus, UccieqoBaHue, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);
YHUBEpCAJIbHbIE y4eOHble NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKIMOHAIBHOU
IPaMOTHOCTH U COL[MAIIBHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTD oOy4Jaroumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U YHUBEpCAJIbHbIC Y4COHBIC
JIEVCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATEJILHBIMH, KOMMYHUKATHUBHBIMU U  PETYJSTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYJNIMpPOBATh W aKTyaJuW3UpOBaTh  MpoOsIEmMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEIH JESITEIbHOCTH, 3ajaBas MapaMmMeTpbl W KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI I€ATEIBHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTIATh XAapPAKTEPHbIC MPU3HAKU TMOHITUM U YCTAHABIMBATh UX B3aUMOCBSA3b,
UCITIOJI30BaTh COOTBETCTBYIOIINE MTOHATUS JJI1 OOBSICHEHUS OTACIBHBIX (PaKTOB U
SIBJICHUM;

BHIOMPATh OCHOBAaHMS W KPUTEPUU JJIs KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIU;

yCTaHABIUBATh MPUUYUHHO-CJICACTBEHHBIC CBSA3M MEXAY M3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTh JIOTMYECKHE PaCCyXJeHUS (MHIYKTUBHBIC, J€IYKTUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUYHS B paccMaTpUBAECMbIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

IMPUMEHSTh B MPOLIECCE MO3HAHUSA HCMOJb3yEMbI€ B XUMHUU CUMBOJIWYECKUE
(3HaKOBBIC) MOJIEIH, TPEOOPA30BLIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢GopMmysia, ypaBHEHHE XHMHYCCKON
peaKkiuy — TPU PEIICHUU Yy4eOHBIX IMO3HABATENbHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIE MOJICIbHbBIC MPEACTABICHUS JJIS BBISBJICHUS XapaKTEPHBIX
MPHU3HAKOB U3Y4aEMbIX BEIIECTB M XMMUUECKUX PEAKITUM.



2) 0a3oBbIe HCCIeA0BaATEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJOB HAYYHOTO ITO3HAHMS BEIIECTB U XHUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33]1a4U UCCIICTOBAHUS, HCIIOIh30BATh ITOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (POPMHUPOBAHMSI THIIOTE3HI 1O MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IJIAHUPOBAHWS H  IPOBEICHHUS
YUYCHHYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOIATh 3a XOJIO0M
mpoliiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (popMynupoBaTh
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh ONBIT YYECHUYCCKON HCCICAOBATECILCKOW W MPOCKTHOM
JCATEIBHOCTH, TPOSBISITH CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB PCIICHHUS TPAKTUYCCKUX 3ajadv, NPUMCHCHHIO pPa3JTMYHBIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nunpopmMaumeii:

OPUEHTUPOBATHCS B PA3TMUHBIX HCTOYHHMKAX HHPoOpManuu (Hay4dHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHUsA, CIpPaBOYHBbIE TOCOOUS,
pecypcel MHTEepHETa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
IpeICTaBICHUS, KPUTHYECKHU OILICHUBATh ed JOCTOBEPHOCTD u
HENPOTUBOPEUHUBOCTD;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3NIUYHBIE METOJBI MPU MOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBIOJTHEHUS YYEOHBIX 3a1a4
OIPEAEIIEHHOTO TUIIA;

npUOOpEeTaTh OMNBIT MCIOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMANbHYI0  (GOpMYy  MpeacTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBa Tpu paboTe C
XUMHYECKOW HWHPOpMaIMe: TPUMEHITh MEXIpeaAMeTHbIe ((du3udeckue u
MaTeMaTUYeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0peBUATYpPHl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0/1€ UAJI0Ta U/WUiIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTI0KECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IPE3CHTAUMEN PE3yJbTATOB MO3HABATEIBHON JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIA COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHU U
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEIOBAHUIO CBOWCTB
U3Y4aeMbIX BEIIECTB, peau3alii Y4eOHOTO MPOEKTa, U (OPMYJIUPOBATH BBHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIEAOBAHUN IMYTEM COTJIACOBAHUS IMO3ULHMMN B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOK IMO3HABATEJBHYIO
JEeSTENbHOCTh, Ompenesss €€ Ueau M 3a7adyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpejiaraeMblii  ajdropuT™M JEHCTBUN TNpu
BBIMIOJTHEHUM Y4€OHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BBIOMpATh Haunbosee
3G (PeKTUBHBIN Ccrmoco0 HMX pemieHus ¢ Y4€TOM TMOJYyYEeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUSX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI 10 XUMHUHU Ha yri1yOiIEHHOM
YpOBHE Ha YPOBHE CpEIHETO 0011ero 00pa3oBaHus BKIIOUYAIOT crieliupuyecKue s
y4e0HOTO mpeaMeTa « XUMUS HayYHBbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 11O
OCBOCHHIO, UHTEPIPETAIMH U TIPEOOPA30BAHUIO 3HAHWM, BUIBI JEATEIBHOCTU IO
MOJIyYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO 3HAaHUW B Pa3IMYHBIX YYEOHBIX
CUTYyalusX, a TAKKE€ B PEaIbHBIX )KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX ¢ XUMHUEH. B
porpaMMe [0 XUMUHM NPEAMETHBIE PE3yNbTaThl MPEACTABICHbI 10 Trojam
W3YUYECHUS.

10 KJIIACC
[IpenmeTHble  pe3ynbTaThl OCBOEHMS Kypca «OpraHuyeckass XUMHSI»
OTpPAXKAIOT:



c(OpPMHUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00E€CICYEHUU YCTOMUYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUH MPOOJIEM IKOJIOTMYECKOW, SHEPTeTUYECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpHUaJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B o0OecrieueHU PalMOHATIBHOTO
MIPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHHUS U OOIICH KYJIbTYphI
YeJI0BEKa, a TAKXKE SKOJOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3710POBBIO
U IIPUPOJHOM Cpele;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAra0IINe MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SIIPO U DJICKTPOHHAS
obonoyka aroma, s-, P-, Od-aroMHBIE OpOWMTANM, OCHOBHOEC U BO30YXKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HMOH, MoJeKya,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTh, CTETICHb OKHCJICHUS, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKeNeT, GyHKIIMOHAIbHAS
TpyIa, paaudkan, CTPYKTypHbie ¢GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTUYECKHM P, TOMOJIOTH, YTJICBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJEpIKAIlE€ OPraHUYECKHE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHbIE COEAUHEHUS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MenneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS
U TPEBPALICHUS DSHEPrUM MPU XUMUYECKHX PEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XUMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUM; MPEICTaBICHUS
O MEXaHHM3MaxX XHMHUYECKHX pPEakKlUil, TEPMOJUHAMUYECKHUX M KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUS, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MepHBIN 3¢ dekTol, opueHtanTsl [ u Il pona);
(akTONOTMYEeCKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30MacHOM
WCIIOJIb30BAaHUU BAKHEUITUX OPraHUYECKUX BEIIECTB B OBITY M TPAKTUYECKOUN
JESTEIBbHOCTH  YEJNOBEeKa, OOMMX  HAyYHBIX  NPHUHIMIAX  XAMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOM3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHBIC MPU3HAKU TOHITHH,
YCTaHaBIIUBaTh UX B3aUMOCBSI3b, HCHOJb30BAaTh COOTBETCTBYIOUIUE MOHSATUS MPH
OMMUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:



HCIIOJB30BaTh XMMHUUYECKYI0 CUMBOJIMKY JUISI COCTaBJIEHUS MOJIEKYJSIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJ OpraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHECHMSI XUMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYLIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA  IMOCPEACTBOM  COCTABJICHUS
ANEKTPOHHOTO OallaHca JTUX peaklMil, peakuuii HOHHOrO OOMEHa MyTEM
COCTaBJIEHUS UX IOJHBIX U COKPAILIEHHBIX NOHHBIX YPAaBHECHUM;

U3rOTaBJIMBATh MOJEIN MOJIEKYJI OPIraHUYECKHX BELIECTB ISl WIUTOCTPALUN
UX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpMHPOBAHHOCTh YMEHHUM: yCTaHABJIMBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpraHWYeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEAEIEHHOMY
KJaccy/Tpymnne COeAMHEHHWH, JaBaTh MM Ha3BaHUS IO CHUCTEMATHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHMS ISl OTACIIBHBIX
pEACTAaBUTENEH OPraHMYECKUX BEIIECTB (ITUIIEH, ALIETHIIEH, TONYOJ, TJIULEPUH,
ATWJICHIJIMKONb, (eHOoJ, (QopMajbAerul, aueTaibJeru], aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTHHOBAs KUCJIOTHI,
TJIMLWH, aJdaHuH, MalbTo3a, (QPYKTO3a, aHWIMH, JUBHUHHII, WU30IpPEH, XJIOPOMPEH,
CTUPOJI U IpYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUS ONpPENENSATh BHJI XUMUYECKOW CBSI3U B
OpraHWYECKUX COEAUHEHUAX (KOBaJE€HTHAs M HWOHHAs CBA3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJIOXKEHHUSI TEOPUU CTPOCHHUS
oprannuyeckux BemecTB A. M. bytiepoBa 111 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS,

chOpMHpPOBAHHOCTh ~ YMEHHH  XapakTepuU30BaTh  COCTaB,  CTPOCHHE,
dusznueckre U XUMHUYECKHME CBONCTBA TUMUYHBIX MPEICTABUTEICH Ppa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: AJIKAHOB, LIMKJIOATIKAHOB, AJIKCHOB, AJIKaJUCHOB,
AJIKAHOB, ApPOMAaTHYECKUX YIJIEBOJOPOIOB, CIUPTOB, aJIbJECTHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTHIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMHHOB, aMHHOKUCJIOT, OEJIKOB, YIJI€BOAOB (MOHO-, AM- M IOJIMCAXapUIIOB),
WUIKOCTPUPOBATh ~ I'E€HETUYECKYI0  CBA3b  MEXAY  HUMH  YPaBHECHUIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUM C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMUPOBAHHOCTh YMEHHsI TMOATBEPXKAaTh Ha KOHKPETHBIX TpUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT



KPaTHOCTH M THUITA KOBAJICHTHOM CBS3U (G- M T-CBS3H), B3AUMHOTO BIUSTHHASI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIICBOIOPOIHOTO
ChIpbst (HedTh, NOPUPOAHBIM Ta3, yrojb), CIOCOOBI €ro TmnepepaboTKu U
MPaKTUYECKOE IPUMEHEHHE TIPOAYKTOB TIEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O E€CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HAHUS — HAOIOJACHUM, U3MEPECHUU, MOJCITUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMCHUS PUMEHSTh OCHOBHBIE oreparuu
MBICIIUTEILHOW JIEITEIbHOCTH — aHaJIW3 W CHHTE3, CpaBHECHHE, 0000IIeHue,
CUCTEMaTH3aIIUIO0, BBISBIICHUE MPUYUHHO-CIICICTBCHHBIX CBSI3CH — IS M3y4YCHUS
CBOMCTB BEIIECTB U XUMHYCCKUX PEAKIIHA;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISIBJISATH B3aUMOCBSI3b XUMUYCECKUX 3HAHHH C
NOHSATHSMHU W TPEICTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JIJIS
0ojice OCO3HAHHOTO TOHMUMAaHUS CYIIHOCTH MAaTEepPUABHOIO CJIWHCTBA MUpA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHHUS 110 OPraHUYECKOW XMMHH I OOBSCHCHUS W
NIPOTHO3UPOBAHHUS SIBJICHUH, HMCIOITUX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(OpPMHUPOBAHHOCTh YMEHHH: TPOBOAUTH PACUYETHI IO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHHUSIM XMUMHUYECKUX PEAKIMI C MCIOIb30BaHHEM (U3HUYECKUX
BEJIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKICHUIO XUMHYECKOU
(dopMyIbl BelIeCTBa MO HM3BECTHBIM MACCOBBIM JIOJIIM XUMHUYECKUX 3JIEMEHTOB,
POJYKTaM CropaHusi, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C T[O3ULMHA  DKOJOTMYECKOH  O€30MacHOCTH  IIOCJIEICTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKA, CBA3AHHOM C TIepepabOTKOM BEIIECTB,
MCIIOJIb30BaTh MOJYyYEHHBIE 3HAHUS JJI MPUHITHS TPAMOTHBIX PEIICHHUH MPpoOIemM
B CUTYaIIUX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATENBHO IUIAHUPOBATH M TPOBOJHTH
XUMHYECKUN OSKCIEPUMEHT (TIONy4eHHEe W H3yYeHHWE CBOMCTB OPraHUYECKHUX
BEIIECTB, KAYECTBEHHBIC PEAKIMU YIIEBOJAOPOJOB PA3NHYHBIX KIACCOB U
KHCIIOPOCOIEPKAINX OPTaHMYECKUX BEIIECTB, PEIICHUE AIKCIEPUMEHTATBHBIX
3a/lady 10 PACIO3HABAHWIO OPraHMYECKUX BEIECTB) C COOIOICHUEM TMPaBUI
Oe3omacHOro oOOpamieHusi ¢ BemecTBAaMU H J1a0OPaTOPHBIM O0OpPYAOBAHHEM,
dbopMynHpoBaTh 1ENb WCCIENOBAaHUSA, TPEACTABIATh B pa3audHOW ¢dopme
PE3YNIBTATHI DKCIIEPUMEHTA, aHATM3UPOBATH U OIEHUBATH UX JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHHIA:

coOJI01aTh MpaBUia KOJIOTMYECKHU LIeecO00pa3HOro MOBEACHUS B OBITY U
TPYZIOBOW JEATEIBHOCTH B IIENSX COXPAHEHUS CBOETO 3JI0POBbS, OKPYKAKOLIEH
IIPUPOIHON Cpelbl U JOCTHKEHUA €€ YCTOMYUBOIO Pa3BUTHS,

OCO3HABaTh ONACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKUBBIE OPraHU3MBI
ONpPeAECIEHHBIX OPTAHUYECKUX BEIIIECTB, MOHMUMAs cMbIci nokaszarens [1/IK;

aHAIM3UPOBATH LIEIECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEILECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHMSI PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH LEJCHANPABICHHbIA TOUCK
XUMHYECKOW MHPOPMALIMK B Pa3IMYHbIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMaIHIo, nepepadaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aadei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas u HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(OpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepualbHOM €IWHCTBE MHUDPA,
3aKOHOMEPHOCTSAX M II03HABA€MOCTH SIBJIICHUM MPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B O00ECIEeYeHUH YCTONYHMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTMYECKOM, DHEPreTHUEeCKOW W IMHILNEBOU
0e30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3IaHMM HOBBIX MaTEpHUaIOB, HOBBIX
UCTOYHUKOB JHEPTrUU, B OOECMEYEHHH PaIlMOHAJIBLHOTO MPUPOJIONOIb30BaHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUS M OOIIEH KyJbTypbl 4YeJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U TMPUPOIHOMN
cpexne;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIKNE TOHATHUSA — XUMHUYECKUMH OJJIEMEHT, aToM, SApO aroMa,
U30TOIIBI, SJICKTPOHHASE 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTaIIN, OCHOBHOE U
BO30YKAEHHOE COCTOSIHMSI aTroma, TuOpuau3alus aTOMHBIX OpOuTaned, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb  OKHUCIICHMS,
XUMUYEeCKasi CBA3b (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOHAs),
KpUCTAJUIMYECKasl PEIETKA, XUMHUYECKash pPEeakuus, pacTBOpP, OSICKTPOJIUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JIUCCOLMALNs, CTENEHb IMCCOLMALNH,
BOJIOPOAHBIN TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEMJIOBOH 3(deKT
XUMHUYECKOU PEAKIMHU, CKOPOCTh XUMHUYECKON PEAKLNN, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPHsI DJIEKTPOJMTHYECKOW IUCCOLMALMMU, NEPHOJUUYECKUI



3akoH [[.1. MenueneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3AKOH COXPaHECHUS U
MPEBPAIIECHUS SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHUA, JIKAIIME B OCHOBE IOHWMAaHUA
NPUYMHHOCTA M CHUCTEMHOCTHM  XMMHUYECKUX  SBJICHUW;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIDHOM U
HAJIMOJICKYJISIDHOM ~ YPOBHSIX; TNPEACTABJICHUA O MEXaHU3MaX XUMHUUYECKUX
peaKkuuii, TEPMOAVMHAMHYECKMX M  KHUHETUYECKHMX 3aKOHOMEPHOCTSIX  MX
NPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHM, PAacCTBOpPaX M AUCIEPCHBIX CHUCTEMAX;
(baKkTOIOTUUECKHE CBEJEHUSI O CBOMCTBAaX, COCTAaBE, MOJIYYEHUU M OE30MaCHOM
UCIIOJIb30BAHUM BAKHEUIIIMX HEOPTaHUUYECKUX BEIIECTB B OBITY W MPaAKTUYECKOU
NEATeIbHOCTH ~ YeJloBeKa, OOIMMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMCHHH: BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSTHUM,
yCTaHABJIMBAaTh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE TMOHATHUS MPHU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
coctaBiieHus GOpMyJ BEHIECTB M  yPAaBHEHHM  XMMHYECKUX  PEaAKIUH,
cuctematnieckyro HomeHkinatrypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEISITh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX BJIEMEHTOB B COEAMHEHUAX, BHUJI XMMHUUYECKOUN CBA3U (KOBAaJICHTHAS,
WOHHAsl, MeETaJUInyecKasi, BOJOPOJHAs), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHJIa XUMHUYECKOW CBS3M W THUIA KPUCTAUIMUECKON pEmETKHA, OOMEHHBIH U
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBSI3H;

chOpPMHPOBAHHOCTh  yYMEHHWI:  KIacCU(PUIIMPOBATh:  HEOPTAHHUYECKHE
BEILIECTBA I10 UX COCTABY, XUMUYECKHUE PEAKLIUU MO Pa3IHYHbIM MpU3HAKAM (YUCILY
U COCTaBy pEarupyrollux BEIIeCTB, TEIUNIOBOMY 3()(eKTy peakinnu, U3MEHEHHIO
CTeTICHEH OKHCIIEHUs DJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaau3aTopa W
JPYTHE); CAMOCTOSITEIIbHO BBIOWPATh OCHOBAHUS M KPUTEPUU TSI KIIaCCHU(PUKAIIAN
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHUOIUIECKOTO 3akoHa [l
N. MeHnneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIONIYI0, O0BSICHUTETHHYIO
¥ IPOTHOCTUYECKYIO (DYHKITUY;



c(OPMHPOBAHHOCTh YMEHHUH: XapaKTEepH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB Y HMOHOB XHMHUYECKUX JJIEMEHTOB MEPBOrO—4YETBEPTOrO MEPHUOJIOB
[Tepuonnueckon  cucremsr  J.U. Menpaeneena, WCTIOJIB3Ysl  TOHSATUSA
(QHEPreTHUYCCKHE YPOBHU», «IHEPreTHUYECCKHE IMOJYPOBHM», «S-, P-, O-aTomMHBIC
opOuTaIN», «OCHOBHOE MU BO30YXKAEHHOE HSHEPIETUYECKHE COCTOSIHUS aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHYECKHX JJIEMEHTOB M HUX
coequHeHuM 1o InepuogaMm u rpynnaMm Ilepuommueckon cucremsl . .
MenpeneeBa, BaJIeHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX AJIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  Pa3jIUYHBIX  KJIAcCOB,  IOJTBEPKIATh
CYILIECTBOBAHUE TEHETHUYECKON CBSI3U MEXJy HEOPraHWYECKHUMHU BEIIECCTBAMU C
MIOMOIIIBIO YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

chOpMUPOBAHHOCTb yYMEHHUS PACKPbIBATh CYIIHOCTh: OKHCIHTEJIHHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOTO OanaHca
ATUX peakIui; peaklnii HOHHOrO OOMEHa MyTEM COCTAaBJICHUS HX MOJHBIX U
COKpalI€HHbIX  WOHHBIX  ypaBHEHUM,  peakui  TUApPOJiU3a;  PEaAKIUH
KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpPE TUIPOKCOKOMILIEKCOB IIMHKA U ATIOMUHUSA);

c(OpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU TMPOTEKAHMS
XUMUYECKUX PEAKIUU C Yy4ETOM HX DHEPreTUYECKUX XapaKTepHUCTHK, XapakTep
U3MEHEHNS CKOPOCTHM XWMHYECKON peakuud B 3aBHCUMOCTH OT pa3INYHbIX
(bakTOpOB, a TaKXKE XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3jaeicTBuid (mpuniun Jle [larense);

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUYECKHUE PpEaKIIHH,
JeXalme B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUS CEpHOM KHCIOThI, aMMHUaKa,
oOlue Hay4yHble TMPUHIUINBI XUMHUYECKUX TMPOU3BOJCTB; IEIECCO00Pa3HOCTh
MPUMEHEHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpPMHUPOBAHHOCTh BIAJEHUS CHUCTEMOW 3HAHMK O METOJaX HAYYHOTO
MO3HAHUA SIBJICHUM TPUPOABI — HAONIOJCHHWE, H3MEpPEHUE, MOJEIUPOBAHUE,
AKCHEPUMEHT (pPeanbHbIil U MBICIICHHBIN), HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEI0BAHUU BEIIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHHM, HMMEIOIUX MECTO B MPHUPOJE,
MPAKTUYECKOMN AESTEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HU,



c(hOpMUPOBAHHOCTb YMEHHUS BBISBJISTh B3aUMOCBSI3b XMMHUYECKUX 3HAHHUU C
MOHATUSIMU U TPEJICTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MATEPUATBLHOTO €IUHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJUTH PACUETHI: C HCMOJIb30BaHUEM
MOHATUN «MaccoBasi JOJIsI BELIECTBA B PACTBOPE» U «MOJISIpHAST KOHUECHTPALUSY;
Macchl BEIIECTBA WM 00BbEMA raza Mo M3BECTHOMY KOJHUUYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YyYacTBYIOIIUX B PEAKIIMU BEIIECTB; TEIJIOBOTO 3(deKTa
pEeaKluK; 3HAYEHUS BOJIOPOJAHOTO MOKAa3aTesisi PAacTBOPOB KHUCJIOT U IIEIOYEH C
U3BECTHOW CTEMEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KOJWYECTBAa BEIECTBA)
NPOAYKTa PEAKIUM, €CIU OJAHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM J10JIeH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B M30BITKE
(uMeeT mpUMECH); MOJIM BBIXOJA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpMUPOBAHHOCTh YMEHHM: CaMOCTOATEJIPHO TUIAHUPOBATh U TPOBOJIUTH
XUMUYECKUH  JKCIEpUMEHT  (MpOBEICHUE  peakluii  HOHHOro  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOI'O0 COCTaBa HEOPraHMUECKUX BEIIECTB, ONPEICIICHUE
Cpelbl PacTBOPOB BELIECTB C MOMOIIBIO HWHIUKATOPOB, H3YUYCHUE BIUSAHUS
pasnu4HbBIX  (AKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peakiM, peIlIeHue
AKCHEPUMEHTAIBHBIX 3ajad 1o TtemaM «Mertamie» U «Hemertamnb») ¢
coOro/IeHneM IpaBuil 6e30macHOro oOpalleHus ¢ BEUIECTBAMU U JaOOpaTOPHBIM
o0opynoBaHue™m, (HOpMyIUpOBaTh IEJIb  HCCJIEJAOBAHUS, TNPEICTABISATH B
paznu4yHON (Qopme pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIEHUBATH UX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MTpaBUiIa MOJIb30BAHUS XUMUYECKOM
nocyJoi u jabopaTopHBIM 000py/IOBaHWEM, OOpAIlCHWS C BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIMSIMHU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH IIEJIeCO00Opa3HOr0 TIOBENCHHUS B OBITY W TPYIOBOM
JNEATENIBHOCTU B LIEJISIX COXPAHEHUs CBOETO 340POBBS, OKPYKAIOIIECH MPUPOIHOU
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOIO pa3BUTHA, OCO3HABAaTh OMNACHOCTH
TOKCUYECKOTO JEUCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHMMAas cMbIci nmoka3zarens [IJIK;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIISITh IIEJICHANPABICHHBIA TOUCK
XUMUYECKOW MH(OpMALIUK B PA3JIMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JTUTEepaTypa, CpeacTBa MaccoBoil nHpopmanmu, IHTepHET U Apyrue), KPUTHIECCKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbaTeiBaTh €€ U MCTIOIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3agadeH.



TEMATHUYECKOE IINTAHUPOBAHMUE npoduis

10 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne | HammeHoBaHue
(uudposbie)
n/ | pa3fesnoB M TeM Bcer | KontpoaibH | IIpakTHueck
o0pa3oBaTejibHbIE
n | NporpamMmmsl 0 ble padoThI ue padoTsl
pecypcsl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer
OPraHNu4eCcKou
xumun. Teopus bubnuotexa [JOK
1.1 | crpoenus 8 https://m.edsoo.ru/d69df6
OPraHUYECKUX 50
coequHeHui A. M.
byrneposa
Hroro mo pazueny 8
Pa3znesa 2. YriieBoaopoanbl
[IpenenvHbie
JIIEBOIOPOTH — bu6moreka [IOK
2.1 5 https://m.edsoo.ru/d69df6
aJIKaHbl, 50
[UKJIOAJIKAHBI o
Henpenenbabie
IeBOZIOPOILL: bubmuorexa [JOK
22 POZIRL: 14 1 https://m.edso0.ru/d69df6
QJIKeHbI, JIKa/IUEHBI, 50
AJIKUHBI o
Apomarnyeckue bubnuorexa LIOK
2.3 | yriaeBoa0poOIbI 8 https://m.edso0.ru/d69df6
(apeHnsl) 50
IIpupoanasie
PP bubmuoreka [JOK
HMCTOYHUKH
24 4 https://m.edsoo.ru/d69df6
yIIEBOJIOPOIOB U UX 50
nepepaboTka o
lManorennpon3BoAHbBI bubmorexa HOK
2.5 P 4 1 https://m.edsoo.ru/d69df6
€ YIJIEBOJOPOI0B 50
Hroro no paszneny 35

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHEeHNs
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bubmuoreka [IOK
3.1 | Couprsl. ®enon 11 1 https://m.edso0.ru/d69df6
50
KapOoHunbHbIC
COCIMHECHMUS:
aJbICTUIBI 1 bu6mmoreka [{OK
3.2 | KETOHBIL. 21 1 https://m.eds00.ru/d69df6
Kap6oHoBsie 50
KHUCJIOTHI. CIOXKHBIE
3¢upsl. XKupsl
bubmmoreka [{OK
3.3 | VYrumeBoast 9 1 https://m.edsoo.ru/d69df6
50
Hroro no pazneny 41
Pa3znea 4. Azorconepskanue oOpraHnyecKkue coeIuHeHus
AMUHBI. bu6moreka [IOK
4.1 | AMHHOKHCIIOTBI. 12 1 2 https://m.edsoo.ru/d69df6
bBenku 50
Hroro mo pazgeny 12
Pa3znen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
BricokomonekymsapH bubmmorexa TIOK
51 YILp 6 1 https://m.edsoo.ru/d69df6
bl€ COEIMHEHUS
50
Hroro no pazgeny 6
OBILEE KOJIMYECTBO
YACOB I1O 102 3 6
[TPOTPAMME
11 KIIACC
N HanmenoBanm | KostnvecTBo yacoB DJIeKTPOHHBIE
n/ © pasieion Bcer | Konrpoabhnsl | IlpakTnuecku (ungponbic)
TeM oOpa3oBaTeJibHbIE
1| 0 e padoThl e padoThl
NPOrpaMmblI pecypcsl
Paspnen 1. TeopeTrnyeckne 0CHOBbI XUMHH
Crpoenne bubnuorexa LIOK

1.1 aToMa.

[Tepuonnuecku

2fhttps://m.edsoo.ru/2dd57f2
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W 3aKOH U
[Iepuoauuecka
s1 cUCTEMA
XUMHUUYECKUX
3neMeHToB /l.
N. Menpeneena

Crpoenue
BeIllecTBa bu6mmoreka [{OK

1.2 ' 11 2fhttps://m.edsoo.ru/2dd57f2
Mmuoroo0Opasue .
BEILIECTB =
XUMHYECKHAE bu6moreka [IOK

13 19 2fhttps://m.edsoo.ru/2dd572
peaxiuu .

Hroro no pazneny 39

Paznea 2. Heoprannyeckasi XuMus

bu6moreka [IOK
2.1 | Hemeramisl 31 2fhttps://m.edsoo.ru/2dd572
4
bu6moreka [IOK
2.2 | Meramisl 23 2fhttps://m.edsoo.ru/2dd572
4
Hroro mo pazgeny 54

Pa3nen 3. XuMus 1 ;KU3HL

3.1

MeTtoanl
MO3HAHUS B
XUMHAH. XUMUSI
M JKU3Hb

bu6mmoreka [IOK
2fhttps://m.edsoo.ru/2dd57f2
4

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC

Ne ‘ Tema ypoka

‘KOJII/I'—IGCTBO JJIeKTPOHHBbIE HU(PPOBHIE
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n/n 4yacoB o0pa3oBaTe/ibHbIE PecypcChl
Bceero
[Ipeamer u 3HaueHue
1 OPraHu4eCcKO XUMHH, 1 bubnuotexa [JOK
MIpe/ICTaBICHUE O MHOI000pa3uu efhttps://m.edsoo.ru/3686e6f5
OPraHU4YEeCKUX COCTMHEHUI
DNEeKTPOHHOE CTPOEHUE aToMa
nepojia (0CHOBHOE U
2 23613301521&51;06 COCTOSTHUSI). 1 bubmmorexa LLOK
064https://m.edsoo.ru/0ce6fd4c
BanenTHbIE BO3MOKHOCTH aToMa
yriaepojaa
XUMHYecKas CBSI3b B OPraHUIECKHX
3 COEMHEHUAX. MexaHu3Mbl 1 bubnuotexa [JOK
00pa3zoBaHUs KOBAJICHTHOU CBSI3H, 8fchttps://m.edsoo.ru/8d39f5¢8
CrocoObl pa3pbiBa CBsIzeH
4 Teopust cTpoeHUsI OpraHUIECKUX 1 bubnuoreka [JOK
coenmuHenuit A. M. Byrieposa 98https://m.edsoo.ru/9e595ch8
Buter m30Mepun: CTpyKTYpHAs,
5 MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE 1 bubnuotexa [JOK
3¢ dexTr B MOJIEKyIax Ohttps://m.edso0.ru/b0e61661
OPraHM4YeCKUX COCTMHEHUMN
[IpencraBienue o Kiaccuuxanuu
6 Y CHCTEeMaTH4YecKass HOMEHKJIaTypa 1 bubmorexa [TOK
https://m.edsoo0.ru/c212dd21
(IUPAC) oprann4ecKkux BeIIecTB
7 Knaccudukanus peakmuii B 1 bubnuorexa [JOK
OPraHN4eCcKOM XUMHUH https://m.edsoo.ru/ba5706aa
3 Cucremaruzanus 1 00o01eHne 1 bu6mmoreka [IOK
3HaHUH 1O TeEMeE ahttps://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH P,
obmras ¢popmysa, HOMEHKIATypa U BuGmmnorexa LIOK
9 M30MEpHsl, IICKTPOHHOE U 1
ahttps://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI
10 du3nYecKre U XUMUYCCKUE 1 bubnuorexa [JOK
CBOMCTBA AJIKAHOB https://m.edso00.ru/3137711c
HaxoxaeHue ankaHoB B IPUPOJE.
11 Cnoco6ﬂm MOJTY4EHUS U e 1 bubamorexa LIOK
bahttps://m.edsoo.ru/259b0a5b
MIPUMEHEHHE ATKaHOB
12 [Huknoankansl: o6mas Gpopmyia, 1 bubnuorexa LIOK
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HOMEHKJIATypa U U30MEPHUS,
0COOEHHOCTH CTPOCHHS U
XHUMHUYECKHUX CBOMCTB, CIIOCOOBI
HOJIy‘-ICHI/Ifl 158 HpI/IMeHeHI/IC

dhttps://m.edso0.ru/156730d2

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOU
(hOopMyITBI OPTaHUIECKOTO

13 BEIIECTBA 10 MACCOBBIM JIOJISIM Bubamorexa [IOK
dhttps://m.edsoo.ru/bf84d8eb
aATOMOB JJICMEHTOB, BXOJISIIUX B
ero coctaB. CucremaTu3anus u
0000111eHIE 3HAHUM 10 TEME
AJKEHBI: TOMOJIOTHYECKHM psiL,
ob6mas popMyna, HOMEHKIIATYPa,
14 3n:11<Tpc(>1infoeyH HpOCTpaHCTBZEHOG Bubnuoteia HOK
bahttps://m.edsoo.ru/273b0ale
cTpoeHue Mojekyin. CTpykTypHas U
IAC-TPAHC-U30MEPHS AITKCHOB
du3nYecKue ¥ XUMHUICCKHE
15 cBoOMCcTBa ankeHoB. [IpaBuiio bubmorera [JOK
https://m.edso00.ru/21069ccd
MapkoBHHKOBa

16 CriocoObl OTy4eHHS U bubnuoteka [JOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTnueckas padorta Ne 1 mo Teme

17 "l'll)onyqune STEIJ'ICHa U M3y4eHHE bubmotexa LOK

. 8https://m.edsoo.ru/0941eed8
€ro CBOICTB
Pemenue pacu€THbIX 3a1a4 Ha

18 OIpeIeICHUE MOJIEKYIISIPHOM bubnuorexa [JOK
(hopMyJIBI OPraHMIECKOTO Ohttps://m.edsoo.ru/e9ea9921
BEIECTBA
AJNKaZAMEHbI: CONPsHKEHHBIE,

19 HU30JIMPOBAHHBIE, bubmuoreka [JOK
KymyinupoBaHHble. OcOOEHHOCTH chttps://m.edso0.ru/04298c0a
AJIEKTPOHHOTO CTPOSHUS

20 XHUMHUYECKHE CBOMCTBA bubnuorexa [JOK
CONPSDKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 Crnioco6bl nostyueHust u bubnuorexa LIOK
IIPUMEHEHUE AJIKAAUEHOB 1https://m.edsoo.ru/1aa81660
AJNKUHBI: TOMOJIOTHYECKHUH Psi,

29 obmras popmysa, HOMEHKIATYpa, bubmmoreka [JOK

QJICKTPOHHOC U MMPOCTPAHCTBCHHOC
CTPOCHUC MOJICKYII, (bI/I3I/I‘-IeCKI/Ie

b4https://m.edsoo.ru/68b6cc4c
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CBOICTBa

23 XUMHYCCKHE CBOMCTBA AJIKNHOB bubmmorexa LIOK
ahttps://m.edso0.ru/23493a93
24 KauecTBenHnsble peakuyu Ha bubnuoreka [IOK
TPOWHYIO CBSI3b 71https://m.edsoo.ru/7b1c48da
o5 CriocoOsI MMoJTydeHust U bubnuotexa [JOK
MPUMEHEHHE AIKHHOB 691https://m.edsoo.ru/a6f9alea
26 Pemrenne 3aga4: pacy€rsl 110 bubnuoreka [IOK
YPaBHEHUIO XUMUYECKON peaknu 58https://m.edsoo.ru/5db8e526
97 Cucremaru3zanus u 00001IeHUE
3HaHUU MO TeMe
ApEeHBI: TOMOJIOTHYECKUH DS,
oOmas ¢hopMyiia, HOMEHKIIATYypa.
28 SHI:KTp(cleEoZ u HpOCTpaHCTB};I;IHOG bubnuoreia LOK
ahttps://m.edsoo.ru/a92a7094
CTPOCHHE MOJIEKYJT OeH30J1a U
TOJIy0J1a, UX (PU3UYECKUE CBOMCTBA
29 XHWMHUYECKUE CBOMCTBA aPEHOB! bubnuoreka [JOK
pEaKIMH 3aMEIICHUS adhttps://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOMCTBA apEHOB:
30 peakumn HpI/ICOCI[I/IHeHI/If bubnmorexa HOK
’ adhttps://m.edsoo.ru/a44alaes
OKHCJICHHE TOMOJIOTOB O€H301a
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bu6mmoreka [IOK
cTUpoOJa ahttps://m.edsoo.ru/d5018a54
Pemenue pacu€rHbIx 3a1a4 Ha
32 OIpeIeICHUE MOJIEKYIISIPHOM bubnuorexa [JOK
(hopMyJIBI OPraHMIECKOTO ahttps://m.edsoo.ru/53461a2c
BEIECTBA
33 CriocoObl MoTy4eHHS U bubnuorexa [JOK
[IPUMEHEHHE apEHOB 6dhttps://m.edsoo.ru/6f717d09
I'enetnueckas CBsI3b MEKIY
34 pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB
Pacué€rsl o ypaBHEHUAM
XUMHYECKUX PEaKLUu.
35
Cucremarusanusa 1 00001IeHne
3HAHUM 110 TEME
36 ITpuponnsii ras. IlonmyrHeie
He(TSAHBIE Ta3bI
37 KaMeHHBIH yroiab 1 MpOLyKThI €70 bubnuorexa LIOK

nepepaboTKH

bhttps://m.edso0.ru/69b3398b
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Hedts u ciocoOb1 €€ mepepaboTKH.

38 [IpumeHeHne NpoyKToB bubmmorexa LIOK
fhttps://m.edsoo.ru/21f9de78
nepepaboTku HePTH
I'eHeTnyeckas CBSA3b MEKIY

39 Pa3IUYHBIMU KJIacCaMu
YIIICBOIOPOJIOB
l"anorenonponsBoHbIE

40 YTJIIEBOJIOPOJOB: JIEKTPOHHOE bubnuoreka [IOK
CTPOCHHE; PEaKIIMU 3aMEIICHUSI bdhttps://m.edsoo.ru/82b4d759
rajoreHa
JleicTBue menoyeit Ha
TaJIOT €HITPOU3BOTHBIC.

41 BzaunmoneiicTue
JUTAJIOrCHAJIKAHOB C MAarHHEM H
LIMHKOM
CucreMaru3anus 1 0000IeHne

42 3HAHHUM 1O palslzleny B bubmmorexa LOK

efhttps://m.edsoo.ru/20e89f22
"Yraesomopoasr"

43 KounTponbnas pabota o teme bubnuoreka [JOK
"Yraesomopoas" cehttps://m.edso0.ru/95c9e298
[IpenenbHbIe OHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHH PSIJI,

44 obmas Gopmysa, CTpoCHUE bubnuoteka [JOK
MOJIEKYJI, U30MEPHUS, Cchttps://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Ki1accuukanus,

(bu3uvecKue cBOMCTBA
XuMHYECKHEe CBOMCTBA
45 MPEACIbHBIX OJTHOATOMHBIX Eubmaorexa ITOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 MIPUMEHEHHE OJHOATOMHBIX bubmorexa [TOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie 3¢upsl: HOMEHKIATYpa U

47 HU30MEpHsi, 0COOCHHOCTH bubnuorexa [JOK
(DUBUYECKUX U XUMHUYECKHUX 2bhttps://m.edsoo.ru/c2c788b2
CBOMCTB
MHoOTr0oaTOMHBIE CITUPTHI:

48 STHJICHTJIUKOJIb U TJIULEPUH, UX bubmuorexa [JOK

(buznuecKkrue u XuMU4eCcKHe
CBOICTBA

Ahttps://m.edsoo.ru/ee4d84aa



9de78%22httpsHYPERLINK%20%22https:/m.edsoo.ru/21f9de78%22:/HYPERLINK%20%22https:/m.edsoo.ru/21f9de78%22mHYPERLINK%20%22https:/m.edsoo.ru/21f9de78%22.HYPERLINK%20%22https:/m.edsoo.ru/21f9de78%22edsooHYPERLINK%20%22https:/m.edsoo.ru/21f9de78%22.HYPERLINK%20%22https:/m.edsoo.ru/21f9de78%22ruHYPERLINK%20%22https:/m.edsoo.ru/21f9de78%22/21HYPERLINK%20%22https:/m.edsoo.ru/21f9de78%22fHYPERLINK%20%22https:/m.edsoo.ru/21f9de78%229HYPERLINK%20%22https:/m.edsoo.ru/21f9de78%22deHYPERLINK%20%22https:/m.edsoo.ru/21f9de78%2278
759%22httpsHYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22:/HYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22mHYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22.HYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22edsooHYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22.HYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22ruHYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22/82HYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22bHYPERLINK%20%22https:/m.edsoo.ru/82b4d759%224HYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22dHYPERLINK%20%22https:/m.edsoo.ru/82b4d759%22759
22%22httpsHYPERLINK%20%22https:/m.edsoo.ru/20e89f22%22:/HYPERLINK%20%22https:/m.edsoo.ru/20e89f22%22mHYPERLINK%20%22https:/m.edsoo.ru/20e89f22%22.HYPERLINK%20%22https:/m.edsoo.ru/20e89f22%22edsooHYPERLINK%20%22https:/m.edsoo.ru/20e89f22%22.HYPERLINK%20%22https:/m.edsoo.ru/20e89f22%22ruHYPERLINK%20%22https:/m.edsoo.ru/20e89f22%22/20HYPERLINK%20%22https:/m.edsoo.ru/20e89f22%22eHYPERLINK%20%22https:/m.edsoo.ru/20e89f22%2289HYPERLINK%20%22https:/m.edsoo.ru/20e89f22%22fHYPERLINK%20%22https:/m.edsoo.ru/20e89f22%2222
298%22httpsHYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22:/HYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22mHYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22.HYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22edsooHYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22.HYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22ruHYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22/95HYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22cHYPERLINK%20%22https:/m.edsoo.ru/95c9e298%229HYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22eHYPERLINK%20%22https:/m.edsoo.ru/95c9e298%22298
5cd%22httpsHYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22:/HYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22mHYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22.HYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22edsooHYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22.HYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22ruHYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22/HYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22dfHYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%2204HYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22cHYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%225HYPERLINK%20%22https:/m.edsoo.ru/df04c5cd%22cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
2%22httpsHYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22:/HYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22mHYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22.HYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22edsooHYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22.HYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22ruHYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22/HYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22cHYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%222HYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22cHYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22788HYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%22bHYPERLINK%20%22https:/m.edsoo.ru/c2c788b2%222
d84aa%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22:/HYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22mHYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22.HYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22.HYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22ruHYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22/HYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22eeHYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%224HYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22dHYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%2284HYPERLINK%20%22https:/m.edsoo.ru/ee4d84aa%22aa

CriocoObI mosTyueHust 1

bubmunorexa LIOK

49 IIPUMCHCHHUEC MHOI'OATOMHBIX
p ehttps://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOCHUE MOJICKYIIEI,
p N Y bubmnoreka LIOK
50 (u3HuecKre CBOMCTBA.
2fhttps://m.edsoo.ru/2ce726f8
TokcuaHOCTH PeHOTA
ol X €CKHE€ CBOMCTBA (peHOoIa bubmorexa LOK
HNMHNYCCKHAN BOUCTB HOJI
59https://m.edsoo0.ru/037ca5f9
59 CriocoObl MoTy4eHus U bubnuotexa [JOK
IpUMeHeHue (eHoia 4https://m.edsoo.ru/c77ddf4c
IIpakTryeckas padora Ne 2.
53 P: cHIe SKC ep erTa bu6mmoreka [IOK
IIMCHU KCIICPUMCHTAJIbHBIX
"p " Ohttps://m.edsoo.ru/fd0ced09
3a1a4 1o Teme "CrnupTsl U PEHOJIbI
54 Cucremarusanus 1 o0o0IeHne bu6mmoreka [IOK
3HAHUH 110 TEME 9https://m.edsoo.ru/1810ch9b
AJ'II))IGFI/I)IBI " KCTOHBI:
ANIEKTPOHHOE CTPOCHUE
55 KapOOHWIBHOM TPYIIIHI; bubnuotexa [JOK
TOMOJIOTUYECKHE PSJIBI, 00IIas https://m.edsoo.ru/b139beaa
dhopmyna, nzoMepus u
HOMEHKJIaTypa
56 AJNbACTUIBI M KETOHBI: (PU3UUECKHE bu6moreka [IOK
CBOICTBA; peaKkIMy MPUCOCTUHEHUS https://m.edsoo0.ru/c887425¢c
Peaknu oxucieHUs
57 eu . e e bu6moreka [IOK
Ka4yeCTBEHHEI aKLUU
pearh Ohttps://m.edsoo.ru/a393baa9
albAETUI0B U KETOHOB
58 CriocoObl MoTy4eHHs aabACTUIOB U bu6mmoreka [IOK
KETOHOB dchttps://m.edso00.ru/520d1c51
OIHOOCHOBHBIE TIPEICTBHBIE
59 KapOOHOBBIC KHUCJIOTHI, bu6mmoreka [IOK
0COOEHHOCTH CTPOCHUS UX Ohttps://m.edsoo.ru/fecOb113
MOJIEKYI
N3omepus u HOMEHKIaTypa
bubnuorexa [JOK
60 KapOOHOBBIX KHCIIOT, MX
= https://m.edsoo.ru/700cc87b
(u3uYecKue CBOMCTBA
XHUMHUYECKHEe CBOMCTBA
61 bu6mmoreka [IOK
MpeaeNnbHbIX 0JHOOCHOBHBIX
e A eeehttps://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
62 Oco0eHHOCTH CBOMCTB MypaBbHUHOMU bubmmoreka [JOK

KHCTIOTBL. MHOTOOOpa3ne

https://m.edsoo.ru/bb31be71
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KapOOHOBBIX KUCIIOT

OCOoOeHHOCTH CBOWCTB:
HETpeAeTbHBIX U apOMAaTHIECKUX
KapOOHOBBIX, TUKapOOHOBBIX,

bubmnoreka LIOK

63 THJIPOKCUKAPOOHOBBIX KHCIIOT. ahttps://m.edsoo.ru/83a08773
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT

64 [TonATHE O IPOM3BOHBIX bubnuoreka [IOK
KapOOHOBBIX KHCIIOT Odhttps://m.edsoo.ru/0d162d9d

65 CriocoObl MoTy4eHHs U bubnuotexa [JOK
MIPUMEHEHHE KapOOHOBBIX KUCIIOT 7chttps://m.edsoo.ru/7¢065c9d
CrnoxHbie Y)UPBI: TOMOJIOTHYECKUN

66 pan, 06maﬂ(ﬂ)oiMyna, HU30MEpHsl U Bubnmorexa LHOK

6https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKrue U XUMUYECKHE bu6mmoreka [IOK
CBOMCTBA 3pUpOB 6bhttps://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o
YPaBHCHHUIO XUMUYECKOU PEaKIUH,

68 Ha OTpeIeTICHHE MOJIEKYIISIPHON
(hopMyIIBI OPraHMIECKOTO
BEIECTBA
[TpakTruueckas padota Ne 3.

69 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK
3ama4 o teme "KapOoHoBBIe https://m.edso0.ru/486671fb
KkucIoThl. CrnoxHbie 3pupor"”

70 Kupsr: ctpoenue, puzndeckue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA (THUAPOIIN3) cbhttps://m.edsoo.ru/al9c5b98
OCcoOEHHOCTH CBOWCTB JKUPOB,

71 COJIEpXKaIuX OCTATKU bubnuoreka [IOK
HEMPEAEIbHBIX KUPHBIX KUCIIOT. https://m.eds00.ru/b0331922
Kupsl B mpupoe
MBpl11a KaK COJIM BBICIIUX
Ka}36OHOBLIX KHCJIOT, X MOIOIIIEe BuGmmnorexa LIOK

72 nericteue. [loHsaTue o

3https://m.eds00.ru/3c566565
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)
I'enetnyeckas cBs3b
73 YIII€BOJOPOJOB U bubnuorexa LIOK

KHCJIIOPOACOACPKAUX
OpraHU4YC€CKUX BCUICCTB

chttps://m.edso0.ru/56790c96
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Pacuérel o ypaBHEHUAM

74 .
XUMHYECKUX PEaKIIHid

75 Cucremaru3zanus U 0000IICHUE bubnuoreka [{OK
3HAHMI 110 TEME 82https://m.edsoo.ru/f8eaf2eb
OO61ast xapakTepuCTHKA YTII€BOIOB

76 " maccndimauig yrneBg;OB bubnuoteia LOK

7ahttps://m.edsoo.ru/7a9693al
(MOHO-, - ¥ IOJIUCaXapH/Ibl)

77 MoHocaxapusl: pusnueckue bubnuoreka [IOK
CBOMCTBA U HAXOKJICHNE B IIPUPOJIE 42https://m.edsoo.ru/b4bdda2d
ITIpnMenenme TIr0K03EI, €€

78 3HI:U{GHI/I€ B KU3HEACIATCITLHOCTH Bubnuoreia LOK

Shttps://m.edsoo.ru/5e61122d
opranm3ma
HcaxapHIbl: caxaposa, MajbTo3a
79 fnaKToI:);a.Il HaxomﬂpeHHe B TIPHUPOJIC bubnuoreia LOK
ehttps://m.edsoo.ru/eb0384e7
Y IPUMEHEHHUE JUCAXapUI0B
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKY, GU3NYECKUE U bubnuoreka [JOK
XUMHUYECKIE CBOMCTBA, ahttps://m.edso0.ru/72a04508
MIPUMCHCHHE

81 [TonsaTHe 06 KCKYCCTBEHHBIX bubnuoteka [JOK
BOJIOKHAX ehttps://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha

82 OIpEEICHUE JIOJIM BhIX0O/1a bu6moreka [IOK
MPOAYKTA PEAKIIUH OT Thttps://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOYKHOTO

83 Cucremaruzanus 1 00o01eHne bu6moreka [IOK
3HAHUM MO pa3aerny dhttps://m.edsoo.ru/08d4364c
KonTtponpHas padoTa o teme

84 "KHCJII)oponcoz[I;pmamHe bubmorexa [JOK

" chttps://m.eds00.ru/42c6678e
OPraHUYECKUE COCAMHEHUS
AMUHBIL: KITaccupUKaIns, CTPOCHUE

85 MoOJIeKyI, obmas Gopmyia, bubnuorexa LIOK
M30MepHsi, HOMEHKIATypa U 76https://m.edsoo.ru/efa7e6ca
(bu3uYecKue CBOMCTBA
XUMHYECKHE CBOMCTBA bubnuorexa [JOK

86
ann(paTHUECKUX aMUHOB 15https://m.edsoo.ru/1bc5cf80
AHUJIUH: CTPOCHHUE aHWJIMHA

87 OCOﬁeHHOCTEI XUMHUYECKUX C];OﬁCTB bubmmorexa LIOK

fhttps://m.edsoo.ru/39cd21f1
aHWJIMHA

88 CrniocoObl nosryyeHus u bubnuorexa LIOK
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pUMEHEHHE A (aTHYECKIX
aMHHOB

https://m.edsoo.ru/eal38763

AMMHOKHUCIIOTBI: HOMEHKJIATypa 1
nzomepusi, pu3nuecKue CBOICTBA.

bubmnoreka LIOK

89 OtnenbHBIC IPEACTABUTEH Ol ehttps://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XHUMHUYECKUE CBOMCTBA
90 AMUHOKHCIIOT, X OMOJIOTHYECKOE bubnuotexa [JOK
3Ha4YeHHE aMUHOKHUCIOT. CHHTE3 U https://m.edso00.ru/77df705a
TUPOJIN3 TIENITHIOB
01 benku kak npupoAHBIE TOJIUMEDHI; bubnuoreka [JOK
CTPYKTYpHBI OEJIKOB ehttps://m.edsoo.ru/429e9899
. bu6mmoreka [IOK
92 XUMHUYECKUE CBONCTBA OEIKOB httos://m.edsoo.ru/6237306d
A3oTcoaepxalime
93 TeTEPOIUKINYECKNE COCTNHEHWS. bu6mmoreka [IOK
HyknenHoBbIE KHCITOTBI: COCTaB, dhttps://m.edsoo.ru/521d1431
CTPOEHHE U OMOJIOTHYECKas POJIh
[IpakTueckas padora Ne 4.
94 Pemenune skcnepuMeHTanbHbBIX bubnuotexa [JOK
3a/1a4 1o Teme "A30TcoaepKaine 83dhttps://m.edsoo.ru/8e3c02d1
OPraHM4eCcKue CoeAMHEHU"
[TpakTuueckas padota Ne 5.
95 Pemenune skcnepuMeHTambHbBIX bubnuoteka [JOK
3a7a4 o teMe "Pacrio3HaBanue 36https://m.edsoo.ru/bde3fdf6
OPraHM4eCcKuX COeTMHEHUMN"
KounTponbnas pabora o teme
96 "A3ofcoz[ep>1<:)mne OpraHUYeCcKHe bubmorexa ITOK
" 7https://m.edsoo.ru/ce561bc7
COeIMHEHUS
OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUN I/IyMe"Pi“OI[BI UX CHHTE3a bubmorexa [IOK
7https://m.edsoo.ru/7aa63ebd
—TIOJIMMepU3alus U
MOJIMKOHICHCALIUS
98 IImacTtmaccel. YTunuzanus u bu6mmoreka [IOK
nepepaboTKa MIacTUKA ehttps://m.edsoo.ru/82242e0f
99 DnacToMephl: HATypaJbHbIN bubmmoreka [JOK
CUHTETUYECKUE KaydyKu. Pe3una https://m.edso00.ru/246103ec
100 Bonokna: HatypanbHbIE, bubmmoreka [JOK

HCKYCCTBCHHBIC, CUHTCTHYCCKUC.

ahttps://m.edsoo.ru/5963a601
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Cucremarusanus u bubmuoreka [IOK
102| o6ob6uienue 1 chttps://m.edsoo.ru/db97
3HAHHUHU II0 TEME 9c70

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 4 8

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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