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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (enepanbHOM  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNbHbBIE MIPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOIO M3y4eHHMS 3aHMMAET BAa)KHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIBHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTallud MX K OBICTPO MEHSIOLIMMCS YCJIOBUSM >KM3HM B COLIMyME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmmMe mo XuMuM Ha3HaueHUE IMpeaMera «XUMUS» IoJydaeT HOApPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
POTPaMMOii 110 XUMHH (YHKIIHU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE
IIPEJICTaBICHUS O LEsIX, COJIEp)KaHUHU, oOLIell cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-IUIAHUPYIOLIAS, KOTOpast IPEIyCMAaTPUBAET  OIpPEAECICHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMHUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTeIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe €IuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/IepKaHKE, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax  OTAENbHBIX  Mpodumiel, mpelycMaTpuBaeT  paclpeleieHue U
CTPYKTYpUPOBAaHHE €ro IO KJIaccaM, OCHOBHBIM COJEpIKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMeHH, peKOMEHIYEMOro ISl U3Y4eHUs
OTJIEIbHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BATENbHOCTh HM3y4YeHHs Y4eOHOro marepuanga c
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e AT METOAMUYECKYID HHTEPIpETAlMIO LEeIedl M 3ajad M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKHU IAHUPYEMBIX pe3ylIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



yueOHO-TT03HABATENbHBIX JIEHCTBUN OOYy4alolmIerocss IO OCBOCHHMIO COJEp>KaHUS
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBJISIIONICH copep kaHusl yueOHOro nmpeamera « XUMHUsI» OCTaéTcsi BO3MOKHOCTh BBIOOpa €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO YPOBHEH B cucteme Au(GepeHIIMpOBaHHOTO 00yUeHHs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusaX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKH OOYYalOIIMXCSs, BBIOPABIINX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa30oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpynra © O00OOHmIEHHBIX CHOCOOOB  JIEATENHHOCTH, HMMEIOMUX  MEXKIUCIHUIIHHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIeHUU TOJIX0J0B K OTOOpY U CTPYKTYPHOM OpraHM3alii COAEpaHHs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
dakTomoruueckoro Marepuaina. Tak, Ha yriiyOJIEHHOM YpOBHE M3y4Y€HHUs IMpeaMeTa oldecrieueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs NMpeACTaBICHUNH O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTIX NPOTEKAHUS PEAKIUI, paCCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBA3b OOBSICHAETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEepP)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHMHKO-(hH3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUU B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAST TEOPHs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XMMUKO-OHOJIOTHYECKOTO TPOQUIIS
OonbIIMIA yAETBHBIA Bec OyleT MMETh OpraHMYecKas XUMUs. B 3ToM ciydae mpenocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JNKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HAHHUS O COCTAaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHHs OCHOB HAay4dHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAayYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Ipu u3ydeHun yueOHOrO mpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH sBisieTcs (OpMHpPOBAaHHE OCHOB HAyKHM XUMHUHU Kak o01acTu
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKON JIE€ATEIbHOCTH YEJIOBEKA W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
IIpeAMETa MPEAIOJIAracT Pean3alyIo TaKUX LeJeH, KaK:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00ecledYeHNH YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEepPreTUYecKo M MUIIeBOW OE€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn palMOHAIBHOTO MIPUPOIOTIONB30BAHMUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIHON CpeLe;

® OCBOCHHME CHCTEMBl 3HAHMH, JIKAIIUX B OCHOBE XUMHUYECKON COCTABISAIONUICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOPHl XWMHUH, COBPEMEHHBIX TMPEACTABJICHHH O CTPOSHHWM BEIIECTBA HA pPa3HBIX
YPOBHSIX — aTOMHOM, WOHHO-MOJIEKYJIIPHOM, HAaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (QopmupoBaHue y 0O0y4arOmMXCi OCO3HAHHOTO IOHMMAaHHA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWMHUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO peEIHIeHHs MpoOJeM, CBS3aHHBIX C



XAMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a U OLEHKH C TO3UIUA HKOJOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepaboTKOi
BEILECTB;

yrayOieHue NpeACTaBICHUM O Hay4yHBIX METOJaX IO3HAHMS, HEOOXOAMMBIX IS
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEKIUX MECTO B IPUPOAE, B IPAKTUYECKOW JCATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATENBHBIX U pa3BUBAIOMIMX (YHKLIUN
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiero oOpa3oBaHUsl MPU U3YYEHUHU IpeameTa «XUMHUsS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXKCHHS K
npoIecCy TBOPYECTBA B 00JACTH TEOPETHYCCKMX W NPUKIAJHBIX HCCICIOBAHUN B
XUMHHU, POPMHUPOBAHUE MHUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTUBAIMK K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO HA OCHOBE YCBOCHHS OOIIICUYEIIOBEUSCKUX IEHHOCTEIH;

pa3BUTHE  TIO3HABATCIBHBIX  WHTEPECOB, HHTCIUICKTYAJBHBIX W TBOPYECKHX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
NpOoPECCHOHAIBHON U OOIIECTBEHHOM JAESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpOBaHHE YMEHHMI W HAaBBIKOB Pa3yMHOI'O NPUPOAOINOIb30BAHUS, PA3BUTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NPUOOpPETEHHUE  OMbITA  OOLICCTBEHHO-IIOJIE3HOM
IKOJIOTUYECKOH IETETLHOCTH.

OO0mee YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3yYCHHS XUMHH Ha YriayOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHHE aroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XuMHUYEecKasl CBsA3b B OPraHUYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, JBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranuueckux BemiecTs. [lonstue o cBOOOJHOM paauKalie, HyKJIeopuiie u 3eKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, cKeinerHas. M3omepus. Buael wn3omepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTre o GyHKIIMOHATBLHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHMYeCKUX
coequuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KiIacCU(pUKalusg  OpraHuyeckux  peakuuil.  OKuUCIAUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB IMpH HarpeBaHuW (TUiaBiIeHHe, OOyrJIMBaHME M TOPEHHE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKJIA3AUM, TUPOJU3a, KpeKkuHra, ropeHus. llpencraBieHne o0 MexXaHU3ME peaKUUd
PaIUKAIBHOIO 3aMEIICHMS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IUKJIOTeKCaH ) [UKI0anKkaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHUE IIUKII0aTKaHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (IUc-TpaHc-) u3oMepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTY4YEHUS U TPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObI nostyyeHust 1 NPUMEHEHHE aJIKaJEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOECIUHEHNUS, TUMEPU3alY U TpUMEpHU3alnu, okuciieHus. KucinoTHele cBOWCTBA ajIKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MOJIy4YCHHUSI U IPUMEHEHUE aJTKUHOB.

ApoMaTudecKkue yrieBoaopobl (apeHsl). ['omonorndeckuii psin apeHoB, obdmas Gopmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  IMOJlydyeHUST U [PUMEHEHUE  apoOMaTHUYECKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHYECKUH), pudopmunr, nuponus. [IpogykTsel mepepabotku HedTH, HX
IPUMEHEHHE B TIPOMBIIUIICHHOCTH H B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHUE TaJIOTCHIPOU3BOJHBIX YIJIEBOJOPOJIOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOIpYIIY, LHAHOIPYIIy, aMmuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOr€HAIIKAHOB ¢ MarHueM U LMHKOM. IIoHsATHE O MeTaluloOpraHuYecKuX COETUHEHUSIX.
Mcnonb30BaHue TraloOreHIpOM3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M IpPH CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YTJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHNE OPOMHOW MM MOIAHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJIOpPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0Opa3namMu IIacTMacc, KaydyKoB M PE3HHBI, MOJICJIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[IpenenpHble OnHOATOMHBIE chUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTanona). ['omonoruueckuil psj, odmast Gpopmya, H30MepHst, HOMEHKJIATypa U KIacCU(pUKAIIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCIICHHSI, B3aUMO/ICHCTBHE C OPTaHWYECKMMHU U HEOpraHM4eCKUMH Kuciioramu. KauecTBeHHas
peaknus Ha OJAHOATOMHbIE CIMPTHI. JlefiCTBHE 3TaHOJa M METaHoja Ha OpPraHU3M 4YellOoBeKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHTVIMKONIb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopuIbHOTO 3amenieHus. JleiicTBre Ha opranu3M yenoBeka. CrocoOb! MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHoda. TokcudHOCTh (eHona. CrocoObl MonMydeHHss W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MeEpPUSl M HOMEHKJarypa. DHU3WUEeCKUe CBOMCTBA ajbJIETUI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OMHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOSHHSI MOJICKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMICTBa, peakius STEepUPHUKAIUU, PEaAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie »¢upsl. ['oMonoruueckuit psa, obmas Gopmyrna, u3oMepuss ¥ HOMEHKIATypa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTtepuctuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHUPTOBBIX M aNbJETMAHOW TpYII, CHOUPTOBOE H
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. HaxoxaeHue B mpupoae u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: THAPOIN3, TIOTydeHHe dPUPOB 1eUTH0NI03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACWCTBHE JTAHOJNA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuziom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaepxaniye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmrast ¢opmyna, u3oMepus, HOMEHKIaTypa U (pusmdeckue cBOMCTBA. XMMHYECKOE CBOMCTBA
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBHE MEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MolleKysie aHuiauHa. OCOOCHHOCTH XHMUYECKUX CBOWCTB aHWIIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTHIOB.

benku kak mpuponnsle monmumepbl. [lepBuyHasi, BTOpHYHAs W TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IHATypalusl OeKOB NpPU HarpeBaHUH, I[BETHBIE PEaKLUU Ha OCJIKH, peleHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPEIHSAs MOJIeKyasipHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEPU3aIIis U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHabl. [Inactmaccel (mosnmaTUIIEH, MIOJIMIIPOTINJIEH,
HOJMBUHUIIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIIMETaKpUJIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3lilaMd TMPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, KaydyKOB, peEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIMNX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHHYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJy4YeHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSATUM, TPUHATHIX B OT/EIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHoNOrus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAIlMOHATIHLHOTO MUTAHUS, MOIOILIIUE CPENICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMU4eckui anemMenT. M3oronsl. CTpoeHHe 3IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukarms XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTAIsIM. ODIEKTPOHHBIE KOH(QUTYpAllUd AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa XumMu4yeckux d3emMeHToB J[.U.
MengeneeBa. CBA3p NEpUOAMUYECKOTO 3akoHa M Ilepmonnueckoil cHUCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, WOHHAs, METAJUINYECKAs.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
1 JuInHA CBA3U. [loaspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOICUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coeauHenuil. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcrunanbie pacTtBopsl. [IpeacraBienne 0 KOIOMIHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKIAaTypa HEOPraHMYECKHUX BEHIECTB. TpHUBHAIIbHbIC HA3BAHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakiusix. TernoBbie 3Q(PEeKThl XUMHUUECKUX peakiuii. TepMoXuMuuecKue ypaBHEHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKTOpbI, BIMAIOLIME HA IOJIOKEHUE XMMHYECKOTO pPABHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuibHble U ciabble  2eKTpoiuThl. CTeneHb
auccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEWTpasbHas, 1Ieao4Has. BoaopoaHslii
nokazarens (PH) pactBopa. ['maponus coneii. Peakym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeAeleHHe Cpelbl PacTBOPOB C MOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NyYecKue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOOpOABl. BakHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga W o030HAa. OKCHABI U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOXydeHHs, (pU3MUecKrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl ModydyeHUs, (U3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSAUHEHHI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyeckoit cucreMe XuMUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBOMCTBA METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XMMHUYECKUE CBOICTBa, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
MPUMEHEHHE IPOCTHIX BEIECTB U X coeTuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AJNIOMHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMBI XHUMHUYECKUX JICMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U THIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u aUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro CcoeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEbHBIE CBOWCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
comu xxene3a(ll) u xxeneza(lll). [onmyuenue u npuMeHeHHE kKee3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETAJJIOB, TOpeHue cephl, Gocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAJIOB), B3aUMOACUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoued, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l'anoreHsi»,
«Cepa u e€ coennuHEHH», «A30T U Pochop U UX COCSTUHEHU», «MeTalIbl TIaBHBIX MOATPYII»,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMBIIIIIEHHBIE CIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poib XuMuu B 00€CrieUeHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

X¥MHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B oOecrieueHun
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumus. [IpaBumiia 6e3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XuMmHus B CEIHCKOM X03siiicTBe. OpraHrdecKue 1 MUHEpAIbHBIE YA0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B peakllMy BEIIECTB, Macchl (00bEMa, KOIMUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEW pPacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOJM W MOJSIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiseTcs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHUHTE3, KiIacCU(pUKALUS, TEePUOJUIHOCTh, HAOMIOJIEHNEe, HW3MEpEHHeE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3NYCCKUE BEITUYHMHBI, CIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTadboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SHUCTBEHHOE ITPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBILUIEHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX rpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B coorBeTrcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
NPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH KU3HCHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3y/bTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHHUS NpenMeTa «XHUMHUA» OTPaXKaroT COPMHUPOBAHHOCTD
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

0CO3HaHMsI O0YYAIOLIMMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
pelIeHnH y4yeOHBIX M IMO3HABATENbHbIX 337124, BHINOJTHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpeca M TI03HABAaTEJIbHBIX MOTHBOB B TMOJYYEHHMH U MOCIEAYIOIIEM aHau3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBSA3aHHbIE C XUMUYECKUMHU SBICHUSMH, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOAHON U COLIMATBHOM CPEMbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUS MPOTHO3UPOBATh HEOJATONMPUSTHBIE SKOJOTUUECKHE TOCIEACTBUS MPEIPUHUMAECMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBHOM MTPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMaHUs CIeUM(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHUU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOON 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOM IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTeTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH WCIIOJIb30BATh MOJyJaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AaKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XMMUYESCKHIE 3HAHUS ISl PEIICHHS POOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMWA TI0 XHMHU B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3yiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HauyuMble i1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYHYaIOIIUXCS MEXKIUCHUIUITMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUPa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepm[, BCIICCTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, Hay4YHbIH (PaKT, IPUHLIMII, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKAaTHUBHEIE,
perynsTHBHBIE), oOecreunBaomue (HopMupoBaHue (YHKIMOHAIBHOH TI'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIIOCOOHOCTh ~ OOy4alolIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE — MEXAMCUUIUIMHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeTaHpeHMCTHBIG PE3YJIBbTAThl OTPAXKAIOT OBJIAACHUC YHUBCPCAJIbHBIMHA y‘Ie6HI)IMI/I
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsaTh LeNu JEATeIbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHM HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYECKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUH M YCTaHABIMBATh HX B3aMMOCBS3b, HCIOJI30BaTh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTMUECKUE PpACCYX ACHUS (MHIYKTUBHBIC, JEAYKTHBHBIE, IO aHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IMPUMCHATE B MNPOLUECCE IMO3HAHUA HCIOJB3YEMBIC B XMUMHUHW CHUMBOJIMYCCKUEC (3HaKOBI)Ie)
MO/JIEJIH, IPe00Pa30BhIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3aJad, IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUS, HCIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUA M IPOBEACHHUS YYECHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIIEN0BAaTENIbCKOM M IPOEKTHOM JESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATbCA B pA3IUYHBIX HCTOYHUKAX MHpoOpMauuu (HaydHO-IOMYJISIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl U NPUMEHSATH pa3jIMYHblE METOAbl IpPU IOMCKE U 0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHMAIBHYIO (OPMY IpeACTaBiIeHUs WHPOpMAHUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le aelcTBUA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKIa€MOI TEMBI B XOJI€ IMaJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIEHO BHITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMENW PEe3yJbTAaTOB IMO3HABATEIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIOJHEHUH XHWMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCIEIOBAHUIO CBOMCTB H3y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOro MpOeKTa, U (POpPMYITHpPOBATH BBIBOJBI MO pPe3yibTaTaM MPOBEIEHHBIX
WCCIICTIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYKICHUS U OOMEHA MHCHHUSIMH.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATH CBOIO ITO3HABATENIBHYIO AEATEIbHOCTb,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeiaraéMplii aIrOPUTM JEUCTBUN IPU BBHIIOJHEHUM YYEOHBIX M MCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJIyUYeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOrPAMMBI IO XMUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE CcpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue Ui y4eOHOro mpeaMera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETAlUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HAaHUW B PA3IUYHBIX YUEOHBIX CUTYyallUAX, a TaKKe€ B PEaJbHBIX JKU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C XuUMuUEH. B mporpamme mo XuMuM IpeIMETHbIE pPe3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHusl.

10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs») OTPakKaroT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MeCTe M 3HAYEHUMM OPraHUYECKON XUMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECIIEYeHUN YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peluieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYeCKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHHH HOBBIX MAaTEpPHAlOB, HOBBIX HCTOYHMKOB JHEPrUH, B OOECHEUYEeHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00oyoYka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJ€HTHOCTb, 3JIEKTPOOTPHUIATEIBbHOCTb, CTENEHb OKUCICHMUS,
XUMHUYECKast CBS3b, MOIIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEleT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W TPOCTPAHCTBEHHAas (reoMeTpuueckasi, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOAbI, KHUCIOPOJI- U a30TcoAepikKalliue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKHUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllhUe B OCHOBE TMOHHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHUX SIBIGHUW;, TPEICTABICHUS O MeXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJWHAMUYECKHMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHWs, O B3aMMHOM BIIMSHHH aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi 3 dekTr, opueHtanTsl | u |l pona); dakronormdeckune cBeaeHUS O CBONCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJIA, IepepabOTKu HePTH);

c(OPMHPOBAHHOCTb YMEHUI: BBISABIATH XapaKTEpHbIE MPU3HAKHM MOHATHH, yCTaHABINBAThH
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE ITOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKHX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IIOCPEJICTBOM  COCTABJIECHUS  AJIEKTPOHHOIO
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUU HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh NIPUHAIJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIHHBIE HA3BAHUS
JUISL  OT/AEIBHBIX IIPEJACTaBUTENEH OpPraHWYEeCKUX BELIECTB (STWIIEH, AaleTWJIEH, TOIYoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTaiabIeru, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
IaHUH, MAJIbTO3a, (PPYKTO3a, AHWINH, TUBUHHII, U30IPEH, XJIOPOTIPEH, CTUPOI U JAPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS INPUMEHATh IOJOXKEHUS TEOPUH CTPOCHMS OPraHMYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH PA3INYHBIX KJIACCOB OPTaHNYECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, XKUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0OB (MOHO-, TU- U TIOJMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OpMUPOBAHHOCTh yMEHHS TMOATBEPXAAThb Ha KOHKPETHBIX NpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHUH OT KpPaTHOCTH M THUIMA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro IMepepadOTKH M TNPAKTUYECKOE MpPHUMEHEHHe
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh BIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAlM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISITh B3aUMOCBSI3b XUMHUUECKHUX 3HAHUU C IOHATUSIMHU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHUYECKON XUMHUU AJi1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, UMEIONINX €CTECTBEHHO-
Hay4qHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKACHUI0O XMMHUYECKON (DOpMyIbl BellecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W TMPOU3BOJCTBEHHOM AESITENLHOCTU
YeJloBeKa, CBSI3aHHOM C MepepabOTKOW BEIIECTB, HCIONb30BaTh IMOJTYYCHHbIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMMHUECKHM
SKCIIEPUMEHT (MTOJIyYeHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEaKIUn
YIJIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coONo/IeHeM TpaBwiI  O€30MacHOro  oOpamieHWst C  BEmeCTBaMH M JIA0OPaTOPHBIM
o0opyznoBanueM, (GOpMyIUpPOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroaaTh IMpaBWila HKOJOTUYECKU II€JIECO00Pa3HOro MOBEIEHUS B OBITY M TPYAOBOM
NESTENIbHOCTH B IIENIAX COXPAHEHUS CBOErO 37I0POBBS, OKPYXAloIIed MPHUPOAHON cpeabl u
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEIIEHHBIX
OPraHUYeCKHUX BEIIECTB, MOHUMAas cMbIch noka3arens [TJIK;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
nH(popMani B pa3IMYHBIX UCTOYHMKAX (HaydyHas W y4eOHO-HaydHas JIUTepaTypa, CpeiCcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsI Kypca «OOmias W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUH MPOOJIEM HKOJIOTHUECKOMH,
HHEPreTUYeCKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKXKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, IEKTPOHHAsI 000I04YKa aTOMa, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30YXKJAEHHOE COCTOSHHS aroma, THOpHIH3arius
ATOMHBIX OpOWTaneil, WMOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUSI, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTaJUIMYECKash pelIETKa, XMUMHUYECKash peakiusi, pacTBOP, SJICKTPOJUTHI, HEIIEKTPOJUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peaklry, XUMHUYECKOE pAaBHOBECHE; TEOPUHM M 3aKOHBI (TEOPHUS DIEKTPOJIUTHYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM W  HAJMOJIEKYJSPHOM YypPOBHSIX; TIPEACTABICHHS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHYECKMX 3aKOHOMEPHOCTSAX HX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BaXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON JAESITEIbHOCTH 4YelIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHATUM, YCTAaHABINBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIICHUS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX pPEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEENSATh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX, BHUJlI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKAas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHUAA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHE PEAKIMU MO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY peardpyromiux
BEIIECTB, TEIJIOBOMY dS(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajlu3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS W
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh AIEKTPOHHOE CTPOSHHUE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MeHneneeBa, UCHOJb3Ys MOHATHUS «IHEPrETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJYPOBHH,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE DHEPreTHUYECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh (OMHUCHIBATH) OOIIHME XHWMHUYECKHE
CBOMCTBa BEIIECTB pa3IUYHBIX KJIACCOB, NOJATBEP)KIATh CYLIECTBOBAHME IE€HETHMYECKON CBA3HU
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOJIN3A; PeaKIuil KOMIUIEKcooOpa3oBaHMs (Ha MpUMEpPE THIPOKCOKOMIUIEKCOB LIMHKA W
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEeakiMu B 3aBUCUMOCTU OT Pa3jMyYHbIX (AKTOPOB, a TaKXKE XapaKTep CMEIIECHUs
XUMHYECKOI0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3jaelicTBuid (mpunuun Jle latense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHHUs] CEpPHOWM KHUCIIOThl, aMMMaka, oOOL[MEe HAay4HbIE IPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoABl  — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIUPOBAHUE, JKCIEPUMEHT (peajbHBI U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHMUIA,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOM 1€ATEIbHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklny; 3HaYCHUs BOJIOPOTHOTO MOKA3aTellsl paCTBOPOB KUCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET MPHUMECH); HOJU
BBIX0/JIa MMPOJYKTA PeaKLUU; 00bEMHBIX OTHOIIEHUI ra3os;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEILIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIECTB C OMOLIBIO HHIUKATOPOB,
U3y4eHHE BIUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM peakiuu, pelieHue
AKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTtamasl») ¢ coOmoaeHneM MpaBUil
Oe30macHOro ooOpalieHus C BellecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (OPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1abopaTOpHBIM 00OpYyAIOBaHUEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3Horo
NOBEJCHUS B OBITY M TPYIOBOM [JEATETBHOCTH B LENAX COXPAHEHHS CBOETO 3710POBbA,
OKpYKalolllel TPUPOJAHON CpeAabl M JOCTUKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKMMas cMbIc nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HayyHas U y4eOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB /1. 1. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeramibl 31 1
2.2 Mertabl 23 1
Hroro no pazgeny 54
Pazgea 3. Xumus u Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpeamer u 3HaUeHHE OpPraHUYECKON XUMUU,
Npe/ICTaBICHUE O MHOTOOOpa3uu
OpraHuYecKuX COeANHEHUHN

KoauuecTBo yacoB

Bcero

KonrtposabHbie
padoTHhI

Ipakrnueckue
padoThI

Jara
H3YyYCHUS

04.09.2023

DJIeKTPOHHBIE
nuppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

DJIeKTPOHHOE CTPOCHUE aTOMa Yriiepo/ia
(ocHOBHOE 1 BO30YKIEHHOE COCTOSHIS).
BasieHTHbIE BO3MOXHOCTH aTOMa yriiepoa

05.09.2023

XuMu4eckasi CB3b B OPraHU4eCKUX
COeqMHEHUAX. MeXxaHn3MbI 00pa30BaHUs
KOBQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
cBs3ei

Teopus cTpoeHus: OpraHuueCcKX COeUHEHUN
A. M. bytnepoa

07.09.2023

11.09.2023

Bunpl n3omepun: CTpyKTypHas,
MPOCTPAaHCTBEHHAsL. DIIEKTPOHHBIE 3P (PEKTH B
MOJIEKyJIaX OPTaHMYECKUX COEANHEHUN

12.09.2023

[pencrasnenue o KacCHGUKALUH U
cuctemarndeckas Homenknarypa (IUPAC)
OpPTaHMYECKUX BEIIECTB

Kinaccudukanus peakiuii B OpraHn4ecKou
XUMHA

CI/ICTGMaTI/ISaHI/Iﬂ n O606IlIeHI/I€ 3HAHHUH 110
TEMEC

14.09.2023

18.09.2023

19.09.2023

AJKaHBI: TOMOJIOTHYECKHUH psif, 00Iast
(opmyna, HOMEHKIIATypa U H30MepHs,
3IEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

21.09.2023

10

dusnyeckne 1 XUMHYECKHIE CBOMCTBA




aJIKAHOB

25.09.2023

11

12

Haxoxaenue ankanos B npupose. CriocoOsr
MOJTy4eHHs] U IPUMEHECHHUE AKaHOB

uknoankansr: oomias Gopmyna,
HOMEHKJIATYPa U U30MEPUs, 0COOEHHOCTH
CTPOEHHS K XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHS ¥ IPUMEHEHUE

26.09.2023

28.09.2023

13

Perienne pacyéTHbBIX 3a/1a4 Ha OIPE/ICICHIE
MOJICKYIJISIPHON (pOPMYITBI OPraHuIECKOTo
BCUICCTBA I10 MACCOBBIM O0JISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB.
CucremaTtuzaiys 1 0000IeHHe 3HAHUM 10
TeMe

02.10.2023

14

AJIKEHBI: TOMOJIOTHYECKUH psif, oOmmas
(hopMyra, HOMEHKIIATYpa, JIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYII.
CTpyKTypHas U UC-TPAHC-U30MEPHS AJIKCHOB

03.10.2023

15

16

17

duznyeckre 1 XMMHUYECKHIE CBOICTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

Croco0Osl MOJIYUCHHUS U IPUMCHCHHUC aJIKCHOB

IIpakTryeckas pabora Ne 1 mo Teme
"TlosryueHne 3TUIEHA U U3YYEHHE ero
CBOMCTB"

05.10.2023

09.10.2023

10.10.2023

18

19

20

Pemenne pacuéTHbIX 3a7a4 Ha ONpeeIICHHE
MOJIEKYJISIpHOH (pOpMyITbl OpraHuIecKOro
BEIIEeCTBA

AnkamueHsl: COnpsKEHHbBIE, N30JUPOBAHHBIC,
KyMmynupoBaHHBIE. OcOOEHHOCTH
JJIEKTPOHHOT'O CTPOSHHUS

XuMHYECKHE CBOMCTBA COHpSI)KéHHBIX JUCHOB

12.10.2023

16.10.2023

17.10.2023

21

Crnoco0b!I IoJTy4eHust ¥ TpUMEHEHHE
QJIKA/INCHOB

19.10.2023




AJIKWHBI: TOMOJIOTHYECKUH psif, o0mas
(hopMysa, HOMEHKIIATypa, JICKTPOHHOE U

22
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, 23.10.2023
(usnyeckre cBOWCTBa
23 XUMHUYECKHE CBOMCTBA aJIKHHOB
24.10.2023
24 KauecTBeHHBIE peakiiy Ha TPOHHYIO CBSI3b
peartt poHHy 26.10.2023
25 Crioco0kbI oTydeHHs ¥ IPUMCHEHUE aTKIHOB
07.11.2023
Perenue 3aa4: pacy€rsl M0 YPaBHEHHUIO
26 .
XUMHYECKON peaKIim 09.11.2023
97 Cucremarusalys 1 0000IICHIE 3HAHH 10
TeMe 13.11.2023
ApeHbI: TOMOJIOTHYECKHA Psifl, 001ast
28 (hopmyna, HOMEHKIATYpa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT 14.11.2023
OeH3o11a ¥ TOyoJia, nX GU3NYECKHEe CBOMCTBA
29 XuMHUYECKUE CBOUCTBA apEHOB: PEAKIHU
3aMeIeHUs 16.11.2023
XUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU
30 MPUCOEANHEHNS, OKUCIIEHNE TOMOJIOTOB
preoci 20.11.2023
6eHzona
31 OCOOCHHOCTH XUMUYECKUX CBOWCTB CTUPOJIA
P 21.11.2023
Pemenne pacu€THBIX 33724 Ha OTNIPEICIICHIE
32 MOJICKYJISIPHOU (POPMYIIBI OPTaHHIECKOTO
YAAPHOI pOpMYLI O 23.11.2023
BEIIIECTBA
33 Crnoco0blI IoJTy4eHHs ¥ MPUMEHEHHE apeHOB
27.11.2023
I'eHeTnueckas CBsI3b MEXKIY Pa3IMIHBIMU
34
KJIaCCaMH YTJIeBOIOPOLOB 28.11.2023
35 PacuéThl 0 ypaBHEHUSIM XUMHUUECKUX




peaxmuii. Cucremarn3amnus u 00o0meHne
3HAHHH 10 TEME

30.11.2023

36

37

[Ipuponustii ra3. [lonyTHbeIe HEDTIHBIE Ta3bI

KamMeHHBIH yross u NpOayKThI €ro
nepepadoTKu

04.12.2023

05.12.2023

38

39

40

HedTp 1 ciocoOs! e€ epepaboTKH.
[puMeHeHre NPOIYKTOB NepepaOdoTKH HeTH
I'eneTnueckas cBSI3b MEKAY pa3IMYHbIMU
KJIacCaMH YIJI€BOAOPOAOB
[anoreHONpoU3BOHEIE YTIEBOAOPOAOB:
JIEKTPOHHOE CTPOCHUE; PEAKIMU 3aMEIICHUSA
rajoresa

07.12.2023

11.12.2023

12.12.2023

41

[eiicTBue 1enoveil Ha raoreHnpoOU3BOAHBIE.
BzauMoneiicTBre nUrajoreHajJKaHOB C
MardieM H [UHKOM

14.12.2023

42

43

Cucrtemaru3amys 1 00001eHIE 3HAHUH 10
pazneny "YrieBopopoas"

KontponbHas paborta 1o teme
"YrneBogopoabr"

18.12.2023

19.12.2023

44

[IpenenpHBIe OJHOATOMHBIE CITUPTHI:
TOMOIIOTHYECKHUH psift, o0mas popmyia,
CTPOCHHUE MOJICKYII, H30MEPHS,
HOMEHKJIaTypa, Kiaccuukarus, Gusndeckue
CBOMCTBA

21.12.2023

45

46

XUMHUYECKHE CBOHCTBA MPeIebHBIX
OJTHOATOMHBIX CIIHPTOB
Cr1oco05b1 osTy4eHHs ¥ IPAMEHEHHE
OJTHOATOMHBIX CITHPTOB

25.12.2023

26.12.2023

47

IIpocTsie 3hupbl: HOMEHKIATYpA U U30MEPHS,
0COOCHHOCTH (PU3HUYCCKUX M XUMUYCCKHX
CBOMCTB

28.12.2023

48

MmuoroaromubIe CIIUPTHIL: STUJICHIJTUKOJIb U




TIIUIEPUH, X PU3MYECKUE U XUMUICCKUE
CBOMCTBa

09.01.2024

Crioco0rbI moTy4eHHs ¥ IPAMEHEHHE

49
MHOT'OATOMHBIX CITUPTOB 11.01.2024
50 DEHOIT: CTPOCHUE MOJICKYJTBI, (PHU3HUCCKUEC
cBoiicTBa. TOKCHYHOCTH (heHOIA 15.01.2024
51 Xumnueckue cBoiicTBa GeHona
¢ 16.01.2024
52 Crioco0kI oTyueHHs ¥ IpUMEHEHHe (heHoTa
v P ¢ 18.01.2024
[MpakTnueckas pabora Ne 2. Pemienue
53 9KCIIEPUMEHTAIBHBIX 337124 10 TeMe "CIUpThI
pime A P 22.01.2024
1 (eHobI
54 Cucremaru3zans 1 0000IIeHIe 3HAHUH 1O
TeMe 23.01.2024
AJIbIETUIBI M KETOHBI: 3JICKTPOHHOE
55 CTpOeHHEe KapOOHUIILHOM IPYIIIIbI;
TOMOJIOTHYECKHUE PSABL, 00mmas popmya, 25.01.2024
W30MEpHs 1 HOMEHKIIATypa
AJIbIIETUIbI M KETOHBI: (PU3MUYCSCKIE CBOWCTRA,
56
peaKnu IpUCOoeTUHEHUS 29.01.2024
Peakunu okuciieHUs 1 Ka4eCTBESHHEIC
57
PEaKIy anbICTHIOB H KETOHOB 30.01.2024
58 Cr1ocoOFbI OJTyYeHHS ATBJICTUIOB 1 KETOHOB
01.02.2024
OIHOOCHOBHBIE TIpe/ICTbHBIC KAPOOHOBBIC
59
KHCIIOTBI, 0COOEHHOCTH CTPOSHUS MX MOJIEKYT 05.02.2024
60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOMCTBA 06.02.2024
XUMHYECKUE CBOMCTBA MTPENEIbHBIX
61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT 08.02.2024
62 Oco0eHHOCTH CBOWCTB MYPaBbUHOM KUCIIOTHI.
MHuoroo0pasue kKapOOHOBBIX KHCIOT 12.02.2024




63

OCO0EeHHOCTH CBOMCTB: HENPEACTHHBIX U
apoOMaTH4YEeCKUX KapOOHOBBIX, TUKapOOHOBBIX,
THJPOKCHKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BBICIINX KAPOOHOBBIX KUCIOT

13.02.2024

64

65

66

[ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT

Crnoco0blI IoJTy4eHust ¥ TpUMEHEHHE
KapOOHOBBIX KUCIIOT

CroxxHbIC 3GHUPBI: TOMOJIOTHYECKUH P,
o61mas hopmyIa, M30Mepusl 1 HOMEHKIIATypa

15.02.2024

19.02.2024

20.02.2024

67

68

69

OuU3HYECKUE U XUMUYCCKUE CBOMCTBA 3HPOB

Pemenne pacu€THbIX 3a7a4: 10 YPaBHEHHUIO
XUMHMYECKOH peakIiny, Ha ONpeieieHue
MOJIEKYJISIPHOH (popMyIIbl OpraHu4ecKoro
BEILlECTBA

IIpaxTudeckas pabora Ne 3. Pemenue

OKCICPUMEHTAJIBHBIX 3aJia4 110 TEME
"KapGoHoBbie k1ciI0Thl. CiioxHbIE 3hUpHI"

22.02.2024

26.02.2024

27.02.2024

70

71

72

JKuper: ctpoerne, pu3mdecKkie 1 XUMUIECKUE
CBOWCTBA (THIPOIIH3)

OCOOCHHOCTH CBOMCTB KHPOB, COACPKALIIX
OCTaTKHU HETMPECIbHBIX KUPHBIX KHUCIIOT.
Kupsr B mpupoze

MBpbLia Kak COJIM BBICIIHX KapOOHOBBIX
KHUCJIOT, uX Moromiee aeiicteue. [lonsatue o
CHHTETHUYECKHX Motomux cpeactax (CMC)

29.02.2024

04.03.2024

05.03.2024

73

I'eneTnyeckas cBsI3b YTJI€BOAOPOJ0B U
KHUCJIOPOACOACPIKAIIUX OPTraHUYCCKUX
BCIICCTB

07.03.2024

74

Pacuétel 10 ypaBHEHUSAM XMMHUYECKHUX
peakuumii

11.03.2024

75

CucremaTtuzanys 1 0000IIEHNE 3HAHUH 10




TEMEC

12.03.2024

76

77

OO1ast XapaKTepUCTHKA YIIICBOIOB U
KIaccu(uKaIus yriaeBoaoB (MOHO-, - U
TIOJIFICaXapH/Ibl)

MoHocaxapuabl: (pU3HYECKIE CBOWCTBA U
HAXOXJCHUE B MPUPOJIE

14.03.2024

18.03.2024

78

79

80

IIpumeHeHMe II0KO03bl, €€ 3HaUEHUE B
KU3HEACATCIHHOCTH OpraHu3Ma

Jucaxapunbl: caxapo3a, MajbT03a U JIAKTO3a.
HaxoxneHue B npupoie U NpUMEHEHUE
JUcaxapuioB

Ilonucaxapuapl: CTpOECHUE MaKPOMOJIEKYJL,
(u3nyecKkre 1 XUMHYECKUE CBOWCTBA,
IIPYMEHEHUE

19.03.2024

21.03.2024

01.04.2024

81

[ToHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX

02.04.2024

82

83

Pemenue pacueTHbIX 3a7a4 Ha OonpeesicHue
JTOJIM BBIXOJIA TIPOTYKTa PEAKIIUH OT
TEOPETHIECKH BO3MOKHOTO
CucreMaTu3anus 1 0000IIeHNE 3HAHUIL 10
pasneny

04.04.2024

08.04.2024

84

KonTtponsHas pabora o Teme
"Kucnopoaconepxailiyue opraHuyeckue
coemuHeHU"

09.04.2024

85

86

AMUHBL: KnaccuuKarys, CTpOeHUE MOJIEKYII,
o0rrast popMyIa, H30MEpHs, HOMCHKIIATYpa U
(hu3nveckne CBOMCTBA

XuMHIUecKue cBOICTBa aM(paTHIECKIX
aMUHOB

11.04.2024

15.04.2024

87

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XAMUYECKUX CBOMCTB aHHIMHA

16.04.2024

88

Crioco05bI IoTy4eHHs ¥ IPIMEHEHHE
aM(aTHUECKUX aMHHOB

18.04.2024




89

AMUHOKHCIIOTHI: HOMCHKIIATYPa U H30MEPHS,
¢usnueckue cpoiicTBa. OTIENbHBIC
MPEeICTaBUTENH O-aMUHOKHUCIIOT

22.04.2024

90

91

92

XUMHUYecKre CBOMCTBA aMHMHOKHCIIOT, HX
OHOJIOrMYECKOE 3HAUCHUE AMUHOKHCIIOT.
CuHTE3 B THAPOIIN3 TETITHI0B

Benku kak npupoHbIE TOTUMEPDI;
CTPYKTYpBI OCJIKOB

XUMHUECKHE CBOMCTBA OEIIKOB

23.04.2024

25.04.2024

29.04.2024

93

94

95

A3oTcozeprKalye reTepoIKINIECKIe
coennHeHus. HyKiienHOBBIC KHCIIOTHI: COCTaB,
CTpOEHHE U OMOJIOTHYECKas PONIb

[MpakTnueckas pabora Ne 4. Peienue
OKCIICPUMECHTAJIbHBIX 3aJa4 110 TEMC

" A3oTcoaepiKaliue OpraHnaecKue
coeauHeHus"

IIpaktuueckas pabora Ne 5. Pemenue
OKCICPUMEHTAJIBHBIX 3aJla4 110 TEME
"Pacmio3HaBaHne OPraHMYECKUX COEAMHEHUN"

30.04.2024

02.05.2024

06.05.2024

96

KonTtpomsHas pabora mo teme
"A3oTcoaepKaliue OpraHn4eckue
coenuHeHus"

07.05.2024

97

98

99

OCHOBHEIE ITOHSTHS XUMHU
BBICOKOMOJICKYJISIPHBIX COC)II/IHCHI/Iﬁ n
METOAbI UX CUHTE3a —II0JIMMEPpU3alus 1
MOJIMKOHACHCAIIUA

ITnacTmaccel. YTunu3zamus u nepepadoTka
TUTACTHKA

OnacToMepsl: HaTypallbHbI CHHTETUUECKHUE
Kayuyku. Pe3una

09.05.2024

13.05.2024

14.05.2024

100

Bonoxkna: HaTypaJibHbIC, HICKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ’II/IMepI)I CIICUAJIBHOI'O
Ha3Ha4YCHUA

16.05.2024




IIpaxTrdeckas pabora Ne 6. Permenne

101 3KCHepI/IM6HTaHLHHX 3a71a4 110 TeEME ) 1 20.05.2024
Pacnio3naBaHue miacTMacc ¥ BOJIOKOH
O0600meHre 1 cUCTeMaTH3AIH H3YICHHOTO
102 MaTepHaia H”O TeMe "BBICOKOMOIIEKYIIsIpHEIC 1 21.05.2024
COeUHEHUS
103 [ToBTOpEHUE Kypca OpraHNIECKON XUMUHU 1 93.05.2024
104 Pemenne pacueTHBIX 3a1a4 1 27 05.2024
105 HToroBas KOHTpoJsibHas paboTa 1 28.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 105




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
o
JI:;-H Tema ypoka Beero KonTposabHbie [IpakTHyeckue f:;:ennﬂ :)Ig:)al;zi?:enbnme
padoThI padoThI pecypest
1 AtoMm. CocTaB aTOMHBIX sAJiep. XUMUYECKUN 1
3nemMeHT. M30Tonsl
5 CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Knaccudukanus XuMHUIeCKUX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM 1
opOuTasIM
OneKTpOHHbIE KOH(UTYpaIIK AaTOMOB
5) AJIEMEHTOB B OCHOBHOM U BO30YyX1EHHOM 1
COCTOSTHHH
6 DNeKTPOHHBIE KOH(UTYpAIIUU HOHOB. 1
DIIEKTPOOTPULIATETLHOCTh
[Iepnoanueckuii 3axoH u [lepnoanueckas
7 crucTemMa XMMU4YeCKuXx anemeHToB /1. U. 1
Menzeneesa, CBsi3b C COBPEMEHHOM TEOPUEM
CTPOEHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTBIX U CIIOKHBIX BELIECTB M0 IPyNIaM U
rnepuoaamM
9 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 1

TEME




10

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoONIeKyIsipHbIE
B3aUMOJICUCTBUA

11

BaneHnTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

Beniecta MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Turnbr
KpUCTAJUIMUCCKUX PCHICTOK U CBOMCTBa
BC€IICCTB

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIe pacTBOPHI: HACBILIEHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

17

18

CrniocoObl BbIpayKE€HUS! KOHIIEHTPALUU
pacTBOpoB

Pemenue 3amau ¢ UCnosib30BaHUEM MTOHATHH
""MaccoBast 10Ji1 pacCTBOPEHHOIO BellecTsa',
"MoJIsipHas KOHIIEHTpaus'"
Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUYECKUX BEIECTB

19

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TEME

20

KontponbHas padora o temam "CtpoeHue




aroMma. [lepuoanueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHUYECKUX
snemeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

21

Knaccudukanus XuMu4ecKkux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXpaHEHMsI MACChI BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLECHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

22

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIHii.
TepMoXUMHUYECKHE YPaBHEHHS

23

24

Brruucnenus mo YpaBHCHHUAM XHUMUYCCKUX
peaKuHﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

CKOpOCTbh XMMMUYECKOH pPEaKLuH, €€

3aBUCUMOCTD OT PAa3JIMIHBIX (b&KTOpOB.
Karannus n KaTaJIn3aTophbl

25

['oMoreHHbIe ¥ reTepOreHHbIE peaKun

26

27

28

[IpakTuueckas padora Ne 1 no teme "BausiHue
pa3IU4HbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peakuun"”

OOpatumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHYECKOE PaBHOBECHE
[TpakTueckast pabora Ne 2 o teme "BnusiHue

pa3anyYHbIX (PaKTOPOB HA MOJOKEHUE
XUMHUYECKOTO paBHOBeCHS"

29

DnekTponuTHaeckas aucconnanusi. CuiabHbIe
U cnabpie IeKTpoauThl. CTeneHb
IUCCOLIMAIAN




HNonnoe npoussenenue Boabl. Cpesa BOJHBIX

30 pacTBOopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'mpponus coseid. Peaknuu, nporekaromye B
pacTBOpax 3JEKTPOIUTOB
[TpakTuueckas padota Ne 3 o Teme

32 "XuMuYecKre peakiiuy B pacTBOpax
AJIEKTPOIUTOB"

33 OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
Bakneiirie oKucianuTenu 1 BOCCTAHOBUTEIU

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DNEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

38 Cucremaru3zainus 1 00001IeHHE 3HAHUH 110
TeMe "XuMuueckue peakiuu'

39 KonTponbHas pabora no teme "Xumuueckue
peakuun"
[Tonoxenune Hemeramios B [leprnognueckoit

40 cUcTeMe XuMuueckux snemenTos /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nUeckre CBONCTBA HEMETAIOB

41 ANoTpOonus HEMETaJUIOB (Ha MpuMepe
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)

42 Bopopona: nonydyenue, Gpusndeckue u

XAMHUYECKHE CBOMCTBA. [ Mapuibl




l"amorensl: HAXOXKEHHUE B IPUPOJE, CIIOCOOBI

43 noTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBa

44 l"anorenoBoopoasl. Baxxueiimue
KHCJIOPOJICOIEPKALIUE COEAMHEHMSI TAJIOT€HOB
JlabopaTopHble U IPOMBIIIJICHHBIE CIIOCOOBI

45 nonyueHus rajgoreHoB. [Ipumenenue
rajoreHOB U UX COCMHEHUI
[TpakTuueckas padora Ne 4. Penienue

46 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"T"asiorens”
Kucnopoa: nabopaTopHble U IPOMBIIIICHHBIC

47 CHocoObl OMy4YeHUs!, PUINYECKUE U
xuMuueckue cporictBa. O30H. [Ipumenenne
KHCJIOpOJIa M 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHBIX TUTIOB
Cepa: HaXOXXJE€HHE B IPUPOJIE, CTIOCOOBI

50 HOJy4YeHHUs], PU3NYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyabpuast

59 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIOThI
[Ipaktuyeckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coequHEHM"

54 A30T: HaX0X/IeHHE B IPUPO/JIE, CTIOCOOBI

IMOJIyYCHHA, q)HSH‘IeCKI/IC U XUMHYECCKHEC




CBOMCTBAa. AMMHAK, HUTPHU/IbI

Kucnopoacoaeprxariye coeTMHEHHsI a30Ta.

95 . .
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTBI

56 [IpuMeHeHune a30Ta U ero COeAMHEHU M.
A3oTHBIE yi0OpeHus
docdop: HAXOKAESHUE B IPUPOJE, CIOCOOBI

o7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoricTBa. Dochuas u pochun

58 Oxkcunsl pocdopa, pochopconepxarme
kucinoTsl. Comn HochopHOI KHCTOTHI

59 [Tpumenenue dhocdopa 1 ero coeTMHEHUH.
®dochopubie ynoOpeHus
[IpakTuueckast padora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
docdop u ux coeauHenus"
VYrnepon: HaXOXJIeHHE B TIPUPOJIE,

61 AJJIOTPOMNHbIE MOAUPUKALNN; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yraepoaa(ll), okeua yraepomga(1V),
yroJIbHasi KHCIIOTa U €€ COoJn

63 Pemenue 3an1ay pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJTy4eHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBasE KHCIIOTA,
CHITUKATBI

66 [IpuMeHeHre KpEMHUS U €r0 COCIUHEHU.

CTGKHO, €TO IMOJTYy4YCHUC, BUJbI CTCKJIIA




67

Pemenne 3ala4 Pa3IM4YHbIX TUIIOB

68

69

Cucremarusanys U 0000IEHUE 3HAHUN 1O
teme "Hemeramsr"

KoHntponbnas padora mo teme "Hemetamnsr"

70

AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOTHI,
KOPPEKIIHs OMUO0K

71

72

73

[NTonoxxenune merayuioB B [lepuoauyeckoit
CHUCTEMEC XUMHNUYCCKUX JJIECMCHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

OO6mue Gpu3nuecKre CBOMCTBA METAILIOB.
[IpuMeHeHne METaIJIOB B OBITY M TEXHUKE

CI1aBel METANIOB. KOppO3I/I$I MCTAJIJIOB

74

75

76

77

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

DIEKTPOXUMHUECKHUH psiji HANpsKEHUH
MeTauioB. O01ue crocoOb! MOTydYeHUs
METaJIOB

O61as xapakTepucTika MetauioB |A-rpynmsl
[Teproanueckoi CUCTEMbBI XUMUYECKUX
aneMeHTOoB. Hatpuii u kanuii: ony4eHue,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
IIPUMEHEHHE MIPOCTHIX BEILECTB U UX
COEeTMHEHNN

O6mas xapakrepuctika MetayioB ||A-rpynmst
[lepronnyeckoit cucTeMbl XUMHUECKUX
AJIEMEHTOB. Maruuii U KaJbLWii: MOJIy4YEHHUE,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA,
HNPUMEHEHHE IPOCTHIX BEIIECTB U X




COEIUHEHUI

78

79

KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHEHUs

AOMUHUN: TIOJTyYeHHE, PU3NUECKHUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOICTBA OKCH/IA U THIPOKCH/IA
QIIOMHUHUS, TUAPOKCOKOMILJIEKCHI ATFOMUHUS,
UX IPUMEHEHHE

81

82

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

[TpakTuueckast pabota Ne 7. Pemenue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Mertauibl TJ1aBHBIX oArpymmn"

83

OO0m1as XxapakTepuCTUKa METALIOB TTOOOYHBIX
noarpynn (b-rpynm) [leprnoauueckoii cuctemsl
XUMHUYECKHX 3JIEMEHTOB

84

85

86

Pu3nyeCcKne 1 XMMUYECKHE CBOMCTBA Xpoma U
€ro COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coelMHEHNs] Mapradia.
IlepmaHranar Kauusi, €ro OKUCIUTEIbHbIE
CBOHMCTBA

dusnyeckrue U XUMHUUECKHE CBOMCTBA JKele3a
U €r0 COSIMHEHUIA. HOHY‘ICHI/IC U NPpUMCHCHUC
CIIJIaBOB K€JI€3a

87

duznueckre 1 XUMAYECKHE CBOMCTBA MEIU U
€€ COCTMHEeHUH, UX MPUMEHECHHE

88

dusnyeckue U XUMUYECKHUE CBOMCTBA [IUHKA U
€ro COeIMHEHU, UX TPUMEHEHUE.
' apOKCOKOMILIEKCHI IIMHKA

89

[IpakTuueckas padora Ne 8. Pemenue




HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Mertasuibl T0OOYHBIX TTOArpyIT"

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O06o0011eHre U cUcTeMaTU3alus H3Y4eHHOTO
Marepuaia mno treme "Metamuib"

92 KonTpomnpHas padora o teme "Mertamibr"

93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN pabOTHI,
KOPPEKIHsI OMUO0K
Ponb xumun B o6ecrieueHUN yCTOWYMBOTO

94 pa3BuTHUs yenoBeuecTBa. [loHATHE 0 HAyYHBIX
METOJIaX UCCIEeI0OBAaHUS BEIIECTB
HayuHble npuHIUIBI OpraHu3anuu

95 XUMHYECKOT0 IPpou3BoACTBa. [IpoMblisieHHbIE
CHOCOOBI MOTYYEHHUsI BXKHEHIIINX BELIECTB

96 XHMHYECKOE 3arpsi3HEHUE OKpY Karolen
CpEeJIbl U €ro MOCIeICTBUS

97 XuMHUs U 310pOBbE uenoBeka. JIekapcTBeHHbIE
CpeacTBa

08 Xumug mviny. Poias XuMun B o0ecrieueHnu
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.
beiToBas xumus
XuMHs B CTPOUTENBCTBE. BaskHelune

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHbIE
MaTepuaibl

101 XuMHs B CEIbCKOM X03siiicTBe. Oprannueckue

U MUHEpaJIbHBIE Y10OpeHUs




102

Cucremarusanus U 0000ILEHUE 3HAHUN 1O
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






