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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMHUH Ha ypOBHE CpeIHEro o0Iero oopasoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-Dd3 «O6 obpazoBanuu B Poccuiickoit
®enepanuny, TpeOOBaHUH K pe3ynbraTaM OCBOeHHMs (enepaibHOM  00pazoBaTeIbHOM
nporpamMmbl cpeanero obmero oopazoanusa(@OIl COO), npencraBneHHbix B DenepanibHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBl, 1 OCHOBHBIX MOJOXKEeHUH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4eHHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTo o0Opa3oBanusa ydamuxcs 10-11 xmaccoB. H3ydenue mpenmera,
peanu3zyeMoe B YCIOBUSAX JU(PEpEeHIIMPOBAHHOTO, MPOPMIBHOTO OOydeHUs, TMPHU3BAHO
obecrieunTh 00111€00pPa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HMOJITOTOBKY BBIIYCKHUKOB IIKOJIBI,
HEOOXOAUMYIO JJISl afanTalud MX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TaKXe /s MPOAOIDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIBLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS OHOM U3 MPUOPUTETHBIX AUCIUTLINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOApOoOHYI0
MHTEPIIPETAllUI0 B COOTBETCTBUU C OCHOBomosararomumu nonoxenusmu ProC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUHI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHUIETENBCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBHIMOIHIEMBIC
IpOorpamMMoil o XuMuM QyHKIHU:

¢ yHPOPMANMOHHO-METOIMYECKas, pealn3anus KOTOPOH oOecreynBaeT IMOydYeHHe
IPEJICTAaBICHUS O LEISAX, COJIEp)KaHUHU, oOlIeil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3sBUTHsI O0YYAIOLIUXCs CPEACTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

®  OpraHM3aLMOHHO-IUIAHUPYIOIIAs, KOTOpas  HIpedycMaTpuBaeT  OIpeJesICHUE:
IPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4yeHUS Y4eOHOro
MaTepHuaia, KOJUYECTBEHHBIX M KAuYeCTBEHHBIX €ro XapaKTepPUCTHK; IOAXOJO0B K
(OpMHUPOBAHUIO COAEPKATEITLHOM OCHOBBI KOHTPOJII U OLIEHKH O0O0pa30BaTEIbHBIX
JOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectauuu B (OpMe €IUHOTro
roCy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnEHHOTO U3Y4EHUS] XUMHH:

® YCTaHABJIMBAET MHBApUAHTHOE MPEIMETHOE COAEpKaHHE, 005S3aTeNbHOE [Tl U3YUECHUS
B paMKax OTAENbHBIX  Mpoduiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COZEpXaTelIbHbIM JMHUSAM/pa3ienam
Kypca;

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

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATENbHOCTh H3Y4YEHMsI Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKITPEIMETHBIX CBS3CH;

e aéT METOAMYECKYI0 HMHTEpNpEeTAaluIo Iefiell W 3aJad H3ydeHHus IpenMeTa Ha
yIIIyONE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEIbHOM MpOrpamMMbl CpeAHEro o0Imero odpa3zoBaHuUs
(JIMIHOCTHBIX, METANPEAMETHBIX, TIPEJAMETHBIX), @ TAK)K€ C YYETOM OCHOBHBEIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JIEMCTBUI OOYYaloOLIerocss IO OCBOEHHUIO COJCpKAaHUs
npeaMeTa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MpPOrpaMMe IO XHUMHU TPEAyCMOTpEHa

MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpOBHE OCHOBHOTO 00IIero ooOpa3oBaHus. 3a



npenenaMu  yCTAaHOBJICHHOM TMpOrpaMMON MO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBJISIIOLIEH collep:kaHus y4eOHOTro mpeaMeTra « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask 10JIKHA ONPEIENATHCA B COOTBETCTBUH C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnoioxkeHusmMu DPI'OC COO o Ha3zHayeHUH
peaMeTOB 0a30BOT0 M yriay0iaEHHOTO ypOoBHEH B cucTemMe nuddepeHIIMPOBaHHOTO OOYYCHHS Ha
YPOBHE CpefHero o0miero o0pa3oBaHUs XUMHsI HA YPOBHE YIIyOJIEHHOTO M3yYCHHS HAIpPaBJICH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUs XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCIUIUIMH B By3aX U OpraHU3alusx cpeaHero npodeccuoHanbHoro oopa3osanus. B 31oii cBszu
U3Y4YEeHUE IpeaAMeTa «XUMHUS» OPUEHTUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUEe U
yrayOieHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
ornpenenéHHbId MpopmiIb 00yuyeHHs, B TOM YUCIE ¢ NEPCHEKTHBON MOCIETYIOIIEro MOdydeHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonansHoro oopasosanus. Hapsiay ¢ atum,
B cBere TpeboBanuii @I'OC COO K TmUIaHUpPYeMBIM pe3ylbTaTaM OCBOCHHS (eaepalibHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0O0pa3oBaHUs H3YYEHHE MpeaMeTra «XHUMUs»
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00Yy4arOIIUXCH,
Ha GOPMUPOBAHUE Yy HUX OOIIEUHTENIEKTYAIbHBIX YMEHUM, YMEHUN pallHOHATH3AINH Y4eOHOTO
Tpyna W  OO0OOIEHHBIX CIOCOOOB  ACATENBHOCTH, HWMEIOMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBmsitolmiuMu  nipeMera «XUMHUS» Ha YPOBHE YIIyOJEHHOIO M3Y4YEHHS SIBISIOTCS
yrayOnénnbsie Kypeel — «Opranuueckas xumusi» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpEeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKAHUS ITUX KYpCOB B
nporpaMme Mo XUMHHU 3a OCHOBY MpuHATHI nojoxeHuss GI'OC COO o paznuyusx 0a30BOro u
yriayO0nEHHOrO YpOBHEH U3yUEHUS IPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMHUS» COCTABJIAET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO HM3yuY€HUs IMpeAMeTa. JTa CHCTeMa 3HAHUM MOJydaeT OMpeesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoniblIMi  00BEM
dakronornueckoro marepuana. Tak, Ha yriIyOIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQYUTEJIBHOTO YBEIWYEHHUs O0bEMa 3HAHMM O XMMHMYECKHUX DJJIEMEHTax u
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3UM M 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKLUi, pacCMaTPUBAEMBbIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU U TEPMOJMHAMUKU. M3yueHne nepuoandeckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOSHUH aToMa. XHUMHUYECKask CBsI3b OOBSICHSETCS C
TOYKHM 3pPEHHS] PHEPreTMUECKUX W3MEHEHUN IMpHu e€ 00pa3oBaHUU U pa3pyLIEHUH, a TaKXKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peaKIMil JOIMOJHAETCS
(GbopMUpOBaHUEM IPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U ANEKTPOJIN3E PaCIlIaBOB
U pacTBOpPOB BeUIECTB. B Kypce opraHnyeckod XHWMHHM TpPH PACCMOTPEHUU PEAKIIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHuE BOIpocaM 00 AJIeKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX peaklui.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
W3YYEHUS i1 KIAccoB ompeaenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha HX CTPYKTYpYy H
XapakTep JONOJHEHUH K o01iel crucreMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACPKAHMM TMpeAMeTa I KIACCOB XHUMHKO-(DH3MYeCKOro
npoduist OOBINIOE 3HAYEHUE OyyT UMETh JIEMEHTHI y4eOHOTO MaTepualia 1Mo OOIIed XUMHH.
[Ipy w3yueHuu mpenMeTa B JaHHOM CIy4yae akIEHT OyneT craeilaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsi TEOpUs
(MonekynsipHas Teopus B (U3MKE), 3aKOHBl COXPAaHEHHS MacChl W DJHEPrHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O CTPOSCHUH BEILIECTB U JIPYToe.



B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XMMHMKO-OMOIOTUYECKOTO TPOIIs
OonbINi yAenabHbIN Bec OyaeT UMeTh OpraHudyeckas XUMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENIEHOTO PAaCCMOTPEHHSI XUMHUUECKOM OpraHu3alny KISTKH KakK
OMOJIOTHMYECKON CHCTEMBI, B COCTaB KOTOpPOHW BXOIAT, K IpPUMEpPY, TAaKHE CTPYKTypHbIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOABI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. IIpu stom
3HAHUS O COCTaBE M CBOWCTBAaX IpPEJCTaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B mane ¢opMupoBaHus OCHOB HAay4yHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METOJI0B IIO3HAHUS U OIbITa MPAKTUYECKOTr0 IPUMEHEHHUSI Hay4YHbIX 3HAHUI U3ydeHue IpeaMera
«XuMmus» Ha yrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX € Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IIPEIMETHBIX obnactell «EcTeCTBEHHO-HayuUHBIE TPEAMETHI,
«Matemaruka 1 uH(popMaTUKa» U «PycCKull sI3bIK U JINTEpaTypay.

[Tpu m3yuennu yueOHOro npenmera «XHUMHUS» HA YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOIO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
NEPBOCTENICHHON 3HAYMMOCTH SBJISIETCS (OpMHUpOBAaHME OCHOB HAyKM XHMMHUHM Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, INPAKTUUYECKOH JeATeJIbHOCTH 4YeJOBeKa M OAHOI0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3YUYEHMS
npeaMeTa MpeAnoiaraeT peajn3aluio TaKuX 1eel, Kak:

e (QopmupoBaHUE NPEJICTABICHUNI: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y NI0O3HABAEMOCTH SIBJIEHUHN IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e¢ Benylleill posin B 00ecrieYeHUN yCTOWYMBOIO PAa3BUTHS UYEJIIOBEUECTBA: B PELICHUU
po0JIeM SKOJIOTMUYECKOM, SHEPreTUYeCKOW W NUILEBOM O€30MacHOCTH, B Pa3BUTUU
MEIULUHBI, CO3JaHMM HOBBIX MAaTEpUAJIOB, HOBBIX HMCTOUYHUKOB DSHEPruH, B
o0ecrnieueHnu paloOHaIbHOIO IPUPOJIOTIOIB30BaHUS, B (dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYpbl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CpEIE;

® OCBOGHHME CHUCTEMbl 3HAHMH, JEXalluX B OCHOBE XUMHUYECKOH COCTaBIsIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSATHHA, 3aKOHOB U
TEOPUM XHMHUHM, COBPEMEHHBIX IPEJICTaBIECHUIl O CTPOCHHMHU BELIECTBA Ha Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHHsI XUMHUYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX cUCTEMax, 00 0OIIuX
HaYYHbIX IPUHIUIAX XUMUYECKOT'O IPOU3BOJICTBA;

e (QopmupoBaHue y 0O0y4arOIIMXCSi OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKHX 3HAHUM Uil OOBSCHEHHS KIIOYEBBIX HJeH U mpobdiieM
COBPEMEHHOM XUMMH, s OOBSACHEHHMS W NPOTHO3UPOBAHHUS SIBICHUH, HMMEIOLIMX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAaMOTHOTO pEHIeHHUs] MpoOJeM, CBSA3aHHBIX C
XUMHEH, TPOTHO3UPOBAHMS, aHAINW3a U OLEHKH C MO3MLIMH 3KOJOrMYECKOU
0€30MacHOCTH MOCEACTBUNA OBITOBOM M NMPOMU3BOJCTBEHHOM AESITEILHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIb30BAHUEM U MepepaboTKOM
BEIIECTB;

e yriyOJeHHe TpPEACTaBICHUH O HAYYHBIX METOJaX IO3HAHUs, HEOOXOTUMBIX IS
nproOpeTeHus] YMEHUI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHUS XUMUYECKHX
SBJIEHUN, MMEIOIIMX MECTO B MpPUPOJE, B NPAKTHUECKOH JAESITETbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B nmnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIMUX (PYHKIHMA
LIEJIOCTHOM CHUCTEMBI CPEIHEro oO0IIero oO0pa3oBaHMs MPHU MU3YUYEHHH MpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyadbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a7]a4H, KaK:

e BOCNHTaHHE YOEKAEHHOCTH B IO3HABAEMOCTH SIBJICHUH MPHUPOJBI, YBAKEHUS K
npoleccy TBOpYECTBa B 00JACTH TEOPETUYECKUX M NPHUKIATHBIX MCCIEIOBaHUN B



XUMHH, (HOPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO W MO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00IEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIIHBIX  HWHTEPECOB, HHTEUIEKTYAIbHBIX W  TBOPYECKHX
CIOoCcOOHOCTE 00yJaromuxcsi, GOpMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMO00pa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEHIHON
po(heCcCHOHANLHOM W OOIIECTBEHHOW JESTEIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO IMPHPOIOINOIL30BAHUS, Pa3BUTHE
DKOJIOTUYECKOM  KYJNbTYphl,  NpUOOpETEeHHE  OmbITa  OOIIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OOmee 4YMCIIO YacoB, MPEIYCMOTPEHHBIX I WM3YYEHUS XMMHUU Ha YIIIyOJEHHOM YpOBHE
cpenHero obmiero obpaszopanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZleno).

COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer M 3HAYeHME OPraHUYECKOM XHMMMH, TMPEICTaBIEHUE O MHOrooOpa3uu
OPraHUYEeCKUX COCTUHECHUM.

OJEeKTpPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSIHHUA.
BanenTHble BO3MOKHOCTH aToMa yriepoaa. XMMUYecKasl CBSI3b B OPraHMYECKUX COEIUHEHMSIX.
Tunbsl rubpuaM3anuyl aTOMHBIX opOHTanel yriaeponaa. MexaHu3mbl 00pa3oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
opranuyeckux BemecTs. [loHsTHE 0 CBOOOAHOM pajguKkale, Hykieodue u aexTpodue.

Teopust cTpoeHHs opraHuueckux coeauHeHnid A.M. bytiepoBa U coBpeMEHHBbIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHUE TEOPUU CTPOCHUS OPTraHUYECKUX COEAMHEHUH.
MornekynsipHble U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (GOpMYJbl pa3iIUYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepusa. Buuabl wu3omepun: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3((EKTbl B MOJIEKylIax OpraHMYeCKUX COEJAMHEHHH
(MHIIyKTUBHBIA U M€30MEPHBIN 3 PeKThI).

[IpencraBienue o ki1accupuKauy opranndeckux BemiecTs. [loHsTHE 0 QYHKIIMOHATBLHON
rpynne. I'omonorus. I'omonoruueckue psanael. CucremaTnueckas HOMEHKIIATypa OpraHU4YeCKHX
coeaunenuii (IUPAC) u TpuBuaibHble Ha3BaHMsI OTJEJIBHBIX NPEICTaBUTENEH.

OcobenHoct u  Kiaccuukanus  OopraHuyeckux  peakuuih.  OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

DKCHepuMEeHTAIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKMX BEIIECTB M MaTepualaMyd Ha MX OCHOBE, OMBITHI IO IMPEBpAILECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHe, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['oMonoruueckuii psj ajakaHoB, ooOmas (Gopmysa, HOMEHKIATypa U M30MEpHs.
DONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJNl aJKaHOB, Sp -TMOpUIM3allvs aTOMHBIX
opburaneit yrinepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIKAHOB.



XVMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
UUKJIA3AlUM, NUPOJIU3a, KpekuHra, ropeHus. llperncraBieHne o MexaHU3ME peakUUd
paZivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTy4yeHUs U IPUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mas Gpopmyrna, HOMeHKIaTypa u u3oMmepusi. OCOOCHHOCTH CTPOCHHUS U
XUMHUYECKUX CBOMCTB MaJblX (IHMKJIOMPONAH, HUKJIOOYyTaH) W OOBIYHBIX (IMKJIOIICHTAH,
[UKJIOTeKCaH) MUKIoaNKaHOB. CriocoObl MOJyYeHUs U IPUMEHEHHE IIMKI0ATKAHOB.

Anxkensl. ['omonorudeckuil psij aikeHoB, oOmias Gpopmysa, HOMEHKIATypa. DIEKTPOHHOE
U IMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, spz—m6pmn/13au1/1;1 aTOMHBIX opOuTanei
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMmeTrpuueckas (Iiuc-tpanc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKUHMHM IIPUCOCIAMHEHHMs, 3aMCIICHHUS B (-
MOJIOKEHUE TMpPU JBOMHOW CBs3M, NOJMMeEpU3aluu U okucieHus. [IpaBuno MapkoBHUKOBA.
KavecTBeHHbBIE peakIy Ha IBOMHYIO CBsI3b. CIIOCOOBI NOTYUYEHHUS 1 IPUMEHEHHE AIKSHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONpPsDKEHHBIX AWEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepusanus CONpsKEHHBIX JIUEHOB.
Crioco0bI mosTydeHus 1 IPUMEHEHNE alTKaHeHOB.

Anxunbl. 'oMonorudeckuil psii ankuHoB, oOmas Gopmyna, HOMEHKIATypa U U30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, SP-THOpUAM3AINs aTOMHBIX
opbutaneit yriepona. Puznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBOMCTBA: pEAKIUU
IPUCOEANHEHUS, AUMEPU3aluu U TpUMEpHU3aluu, oKuciaeHus. KucioTHele cBOICTBA ajIKUHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBbIC peakiMH Ha TPOHYIO CBsA3b. CrocoObI
MOJIy4YEHUS U IPUMEHEHUE aJIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). 'omonornyeckuit psia apeHoB, odmas popmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJbI OeH30Ia.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J1a W €ro roMOJIOrOB: PEeaKlUu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHUCJICHHE TOMOJIOTOB Oensona. [IpeacraBienue o0 OpuEHTHPYIOIIEM NEHCTBUU 3aMECTHTENEH
B OCH30JIbHOM KOJIbIIE Ha MpPUMEpE aJIKUIbHBIX PAJAMKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKHUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrnocoObl  NOMyYeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsiHbIe ra3bl. HedTh u €€ mpoucxoxaenue. KameHHbIN
yroib U HPOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTKu HepTH: MEeperoHKa, KPEeKUHT
(TepMHUECKH, KaTaTUTHYECKUi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPONOB. Peaknuum 3amelneHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUAHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHOUPTOBOIO pacTBopa IEnoud. BzammonelictBue
JUTaJIOTEHAIKAHOB C MarHueM M LMHKOM. [IoHsATHE O MeTalIoOOpraHM4eCKUX COEIUHEHUSX.
Hcnonb30BaHue TralOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpALLEHUN: H3Y4YECHHE
¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakuuit
YIJIEBOAOPOAOB Pa3IMYHbIX Ki1accoB (oOeciiBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIiiepofa W BOJOpOJAa B OPraHMYECKUX BEIIECTBaX,
MOJIyYeHUE STWIEHA U H3Yy4YeHHE €ro CBOMCTB, O3HaKomJieHHEe ¢ Kosuekuusmu «Hedtb» u
«Yrompy, ¢ o0Opa3uamMu IjIacTMacc, KaydyyKoB M PE3HHBI, MOJICIUPOBAHUE MOJEKYI
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.



Kucaopoacoaep:xamme oprannyeckue coelMHEHUs.

[IpenenbHble OmHOATOMHBIE CcHUPTh. CTpoeHHEe MOJEKyNl (Ha MpUMepe MeTaHoja U
stanona). 'omonoruueckuii psig, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIACCH(PHUKAIIHS.
®u3nyeckue CBOWCTBA MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpPOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH ~ CIIUPTOB. XHMMHYECKHME CBOMCTBA: pEaKUMM 3aMELleHus, JeruapaTaiui,
OKHCJICHUs, B3aUMOJEICTBUE C OPrAaHMYECKUMU U HEOPTAaHMYECKUMU KucioTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHMU3M YeJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie 2upsl, HOMEHKIATypa U u3oMepus. OcobeHHOCTH (PU3MYECKUX M XUMUYIECKHIX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPUZNYECKHE U XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peaklusi Ha MHOrOaTOMHbIE cupThl. IIpencraBienne o MexaHusme
peakiuii HykieopuIbHOroO 3amenieHus. Jleiicteue Ha opraHusM yenoBeka. CrocoObl MmosrydyeHus
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MONEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHona. TokcuuHOCTh (eHona. CrocoObl ModydeHHs W MpUMEeHeHHe (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEMUHEHUS — aIbJErHbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHHMIIBHOM Tpymmbl. ['OMOJOrHYecKre psabpl albICTHAOB M KETOHOB, oOmias ¢opmyna,
n3oMepuss M HoMeHkJarypa. dusnmyeckue CBOMCTBA ajabJErMIOB M KETOHOB. XHMHYECKHUE
CBOICTBa aNbJETH0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHbIE peakluu Ha anbiaerujpl. CrocoObl MOJIyYeHUs U MPUMEHEHHUE aibAETHUIOB U
KETOHOB.

OOHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakuusi ATepuUKALUU, PEAKIUH C
y4acTHEM YIJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEMpeNebHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KHCHOT. IlpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MATbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'oMonoruueckuit psa, obmas ¢hopmyina, ©30MepHUs U HOMEHKJIATypa.
Pu3nyecKnue 1 XMMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEJOYHOU Cpelie.

XKupsl. Ctpoenue, pusnyeckre U XMMUYECKHE CBOWCTBA HUPOB: T'MJIPOINU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIINX OCTATKHU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpb114 KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBHE.

OOmast xapaktepucTuka yrieBonoB. Kiaccudukanus yriaeBoaoB (MOHO-, IU- U
noymcaxapuael). MoHocaxapuapl: TJIOKO3a, (PYyKTO3a, Trajakrosa, pubo3a, Ie30KCHpuOo3a.
dusnyeckue CBOMCTBA M HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl: pEaKIMM C YYacTUEM CHUPTOBBIX U aJbACTUIAHOW TIpyMM, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxkeHue. IIpuMeHeHHMe TIIOKO3bl, €€ 3HaueHHe B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBarouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapujaoB. HaxoxneHue B mpupoje u
npuMmenenue. [lonucaxapuipl: Kpaxman, IIHMKOTeH U 1emtoio3a. CTpoeHne MaKpOMOJIEKYI
KpaxMmaia, TJMKOT€Ha U IeJUTtoy03bl. (Pu3nueckue CBONCTBA Kpaxmajla M IEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIN3, KaYeCTBEHHAs PEakKius C HOJOM. XHUMHYECKHE



CBOICTBA IEILTIOI03bI: THAPOIIN3, MOTydeHHE d(PUPOB 11emTi0N03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCIepUMEHTaIbHbIE METO/bl M3YyYEHHUS BELIECTB M WX IMPEBpAIICHUI: PaCTBOPUMOCTD
pa3IMYHBIX CIHUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOJIA C HATPHUEM, OKHCICHHE 3THJIOBOTO
CIMpTa B albJeruJ Ha PaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE OSTUIIOBOIO CIUPTA
JTUXPOMATOM Kajusl (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPHATIOB), KAYECTBEHHBIC PEAaKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpoxcunom meau(1l)), peakmus roumepruHa
¢ ruapokcuaoMm Meau(Il), xumuyeckue cBoCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/ICHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonericTBue Kpaxmana C HOJIOM, PEIICHUE
SKCTIIEPUMEHTAIBHBIX 3371a4 110 TeMaM «CrupThl U peHombl», «KapOoHoBbIe KUCTOTHI. ClI0KHBIC
UPBD».

A3oTcoaepikaiiye OpraHnyeckue coeIuHeHus.

AMUHBI — OpraHWU4YecKWe TMPOW3BOJAHBIE ammuaka. Kriaccudukamuss aMUHOB:
anupaTHYECKUe U apOMaTHYECKHE; ITEPBUYHBIC, BTOPUYHBIC U TpeTUYHBbIC. CTpOECHUE MOJICKYI,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (pU3UYecKre CBOWCTBA. XMUMHUYECKOE CBOMCTBA
anpaTHYECKUX aMHHOB: OCHOBHBIC CBOWCTBA, QJIKWIMPOBAHHE, B3aMMOJICUCTBUE IEPBUYHBIX
aMHHOB C a30THCTOH KucioTou. Colln aIKHMJIIaMMOHHUS.

AHWIMH — IpeACTaBUTENIb aMMHOB apoMaTtrudeckoro psaaa. CtpoeHue aHuivHa. Bzaumuoe
BIIUSTHUE TPYI aTOMOB B MoJIeKysle aHmiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHwinH. CrnocoObl MONy4yeHUS W MPUMEHEHUE anupaTUYeCKHX
aMuHOB. [lonydyeHnue aHuiIMHA U3 HUTPOOEH30JIa.

AmuHokucnotrel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMUHOKHCIIOT: TJIMIUH, ajaHuH. OH3HYSCKHEe CBOMCTBA aMHHOKHCIOT. XHMMHYCCKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEPHBIX OPraHWYECKUX COCAMHCHUH, peakuus MOJHUKOHJICHCAIINH,
0o0pa3zoBaHHe MENTUIHON CBs3U. buonornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 M THAPOIH3
MIETITHIOB.

benku kak npupoansie mosuMmepbl. llepBuunas, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JIEHATYypallus, KaueCTBEHHbIC pEaKlMu Ha
OerKu.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
OeNIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU HA OENKH, pelieHue
SKCIIEPUMEHTANIBHBIX 337a4 IO TeMaM «A30TCOAEpKALME OPraHWYECKHE COCIUHEHHUS» U
«Pacno3HaBaHue OPraHMYeCKUX COCTUHEHUI.

BbicokomosieKkyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3AlUU, CpPEeAHssl MoJeKyispHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U MTOTUKOHICHCAITHS.

[Tonumepuslie MaTepHuabl. IInacTmacchl (monMATHIIEH, MOJIMIPONUJIEH,
TTOJIMBUHUJIXJIOPUI, TIOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAapOOHATHI,
nonudTHIeHTepedTanar). YTunuzanus u nepepaboTka MiIacTHKa.

DnacToMephl:  HATypalbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPONPEHOBBIN, U30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BonokHna: HaTypanbHbBIE (XJIOMOK, MIEPCTh, MIENTK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tomumepsl  cneruanpbHOTO  Ha3HadeHUs (TEQUIOH, KEBJAp, OSIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMOpa3araeéMple MOTHUMEDHI).

DKCIepuMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAIICHUN: 03HAKOMIICHHE C
oOpa3llaMu TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIIACTMAacC, Kay4dyyKOB, pEIICHUE
AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Pacrno3HaBaHue MIacTMacc U BOJIOKOH.

Pacuérnpie 3amaun.



Haxoxaenrne MoneKyasspHOi GopMyIbl OPTaHUYECKOTO COSTUHEHUS IO MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXICHHE MOJIEKYJISAPHOU (OPMYIIbl OPraHHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIlecTBa (Macce,
00BEMY) MPOYKTOB pEaKIUU U/UITH UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOpMYIIbI
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WM CIIOCOOOB TOJy4YEHUS,
orpeziesieHue JI0JIM BBIXOa MPOIYKTa pEeaklUy OT TEOPETHUYECKH BO3MOMXKHOTO.

MexnpeameTHbIE CBS3H.

Peanm3zanus MexnpeaMeTHbIX CBA3CH MPU M3YYEHUHM OopraHvdeckod xumuu B 10 kiacce
OCYIIIECTBIISICTCS 4Yepe3 HMCIOJb30BaHUE KaK OOMIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSTHUA, IPUHATBHIX B OTJENbHBIX PEJAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAyYHBbIC TOHATHUS: SBJICHHUE, HAyYHBIH (aKT, TUMOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccuukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

®usuka: marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKyla, IHEPreTHUECKUn
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEIIeCTBa, (PU3UYECKUE BEIMYMHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: Kjierka, opraHu3M, dKOCUCTeMa, ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(HBIA THUIT NUTaHUSA, OpOXeHUE, (POTOCHHTE3, JbIXaHHE, OCJIKH,
YTJICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdus: moye3Hble NCKOMAaeMble, TOTLIHUBO.

TeXHOJOTHS: TUIIEBBIE TPOTYKTHI, OCHOBHI PAIlHOHATHHOTO TIUTAHUS, MOIOIITUE CPEICTRA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASI U HEOPTAHUYECKASI XUMUA

Teoperuvyeckue OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUUECKUM aieMeHT. M3otomnbl. CTpoeHUue 3IEKTPOHHbBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOAYPOBHU. ATOMHBIE
opbutanu. Knaccuduxaruss XMMUYECKUX IJIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
AJIEKTPOHOB TIO AaTOMHBIM OpOUTANSIM. OJEKTPOHHBIE KOH(HUTypallii aTOMOB SJEMEHTOB
MEPBOr0—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO3OYXIEHHOM COCTOSHHUU, DIIEKTPOHHBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux d3yemeHToB J[.U.
MenneneeBa. CBsi3b nepHoaWYecKoro 3akoHa W [lepmoanyeckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsl CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYIIaM U
nepuojaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneena.

XuMudeckas CBS3b. BHIBI XMMHYECKOW CBS3M: KOBaJCHTHAs, MOHHAS, METalndecKas.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBINA U JOHOPHO-aKIENTOPHBIA. DHEprus
U JUIMHA CBA3U. [10ASpHOCTB, HANTPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbie
cBs13u. BogopoaHas cBs3b. MeXMOIEKYIIIpHbIE B3aUMOICCTBHS.

BaneHTHOCTP W BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b AJIEKTPOHHOW CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUUYECKHM CTPOEHUEM (HAa MPUMEPE COEAUHEHUU AIIEMEHTOB BTOPOTO
nepuosa).

[IpeacraBienre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOTO HMOHa:
KOMILJIEKCOOOpa30BaTeNb, JUTAHABL. 3HAY€HHWE KOMIUIEKCHBIX coenuHeHud. [loHstne o
KOOPAMHALIMOHHON XUMUMU.

BemecTtBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIbl KPUCTALTAYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.



[lonsitue o nucnepcHbix cuctemax. Mctunnbie pactBopsl. [IpencraBieHue 0 KOJTOMAHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIEHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHIEHTpauus. HacellleHHblE W HEHACBIIMIEHHBIE  PacTBOPBI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEHICCTB. TpHBUAIBHBIC HAa3BaHUS
OTZIEJIbHBIX NPEICTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPraHu4eCcKOi XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHMUS W IPEBPALICHUS SHEPTUU NPU XUMUYECKHX
peakuusax. Termmosbie 3(h(HeKTb XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTh XUMHUYECKOM peakIiiy, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (QakTopoB. ['oMoreHHbIE
Y TE€TEpOreHHbIe peakunn. Karanus u katainnu3aTtopsl.

OOpatumpie u HeoOpaTuMble peakuuu. XuMudyeckoe paBHoBecue. KoHcTaHTa
XAMHYECKOTO paBHOBeCHUS. DaKTOpbI, BIHUSIOLIME HA IOJIOKEHHE XUMHUYECKOTO PABHOBECHUS:
TEeMIIepaTypa, JaBJICHWE M KOHLEHTPAlUU BEIIECTB, y4acTBYHOLMX B peakuuu. [Ipunnun Jle
[Tarense.

OnekrponuTtnueckas auccouuanus. CunbHble W crnabble  3neKTpoautThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas, ienovyHas. BogopoaHbii
nokazarensb (pH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomena.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIpomecchl OKHCIEHMST M BOCCTAHOBJEHUs. BakHeWlllne OKUCIUTENH U
BOCCTAaHOBUTENM. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIIN3 PaCTBOPOB M PACIIJIAaBOB BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOJAbl HM3YYEHMsS BEIIECTB U HUX MPEBpAlICHUI: pa3lioKeHUe
MepoKCcHaa BOAOPOAA B IPUCYTCTBHUM KATAIM3AaTOPA, MOAEIH KPUCTALIMYECKUX PELIETOK,
MPOBEJCHUE pEaKIuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHJIUKATOPOB, U3YYCHHUE BIUSHUS PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKINu U
MOJIOKEHNUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckast xumus.

ITonoxxenue HemeraiuioB B llepuogmyeckoir cucremMe XuMHYecKUx dneMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHE CBOWMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yraeposa).

Bonopon. Tlonydenue, ¢puznueckue U XMMUYECKHE CBOMCTBA: PEAKIUHM C METAJIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371EMEHTHI.

["anmorensl. Haxoxxnenune B mpupojie, CrocoObl MOJNy4eHUs, (GU3UYECKUEe U XUMHUYECKHE
cBoiicTBa. ['asoreHoBonopoabl. BaxkHelme KHUCIOPOACOAEPIKAINE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbie U MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
UX COCIUHEHMM.

Kucnopon, o3on. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYSHHUS KHCIOPOJA.
®du3znueckue M XHUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga U o030HA. OKcuIbl U
MIEPOKCHUBL.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI MONYyYeHUS, (U3HMUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBonopon, cynbbuasl. Oxcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOCHHOCTH CBOMCTB cepHOl KucioThl. [IpumeHeHHe cepbl U e€
COCTUHEHUN.

A3zor. Haxoxnenue B Tpupojie, CrocoObl MOnydeHHs, (pU3MUeckrne U XUMHYECKHE
cBoiicTBa. AMMHaK, HUTpUAbL. Okcuabl a3oTa. A30THUCTas W a30THAs KHUCJIOTHI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. IIpuMeHeHue a30Ta W €ro CoeAuHEeHHd. A30THbBIE
yI0OpeHusI.

®ochop. Haxoxaenwe B mpupoje, crmocoObl moimydeHus, GU3NYECKUE U XUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasr dochopa, dochopnHas kuciora U €€ COIu.
[Tpumenenue pochopa u ero coenuneHni. @ochopHbie y100peHHUs.



VYraepon, HaxoXAeHHWE B MpHpPoOJE. AJUIOTponHble Moaudukanuu. duszndeckue u
XHMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriaepogoMm. Oxcupa yriepona(ll),
okcun yraepoga(lV), yronpHas kucimora u e€ coid. AKTUBUPOBAHHBIN yrojb, aJcopOLHUs.
Oyiepensl, rpaden, yriaepoiHble HaHOTPYOkHu. IlpuMeHeHue MPOCTHIX  BELIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COSAUHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl MOdydeHHs, (GU3HUecKue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHue KpeMHUsI U ero
coenuHeHuil. CTEKII0, €ro Mojay4yeHue, BUbl CTEKIIA.

[Tonoxenue metamio B [leproanueckoll cuCTeMe XUMUYECKUX 1eMeHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI04eK aTOMOB MeTaylioB. O0mue pu3nyeckue cBOMCTBAa METAJLIOB.
[TpumeHenne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEeKTPOXUMUYCCKUNA PpsAJ  HampspDkeHUH MeramwioB. OOmme crnocoObl  MOJYYECHHS
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAILIYPIUs, ieKTpomeTamutyprus. Ilonarue o koppo3uu
MeTais1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MmeramioB IA-rpynnsl Ileproanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanuii: monydenue, puanveckrue U XMMHUECKUE CBONCTBA, IPUMEHEHHE
IPOCTBIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetaiioB IIA-rpymnmer [leproguueckoit cuCTEMBbl XUMHYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: TMOJNlydeHne, (U3NYECKHe W XHMHUYECKHE CBOWCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMMHHUI: TIOJy4YeHUE, (U3MUYECKUE M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BElleCTBA M €ro COeAMHEHUU. AMGOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIEKCHI aJIFOMUHUS.

OOmass xapakTepucTuka MeTauioB mnoOounbix mnoarpynn (b-rpynm) Ilepuomuueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHuM. OKCUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl u JUXpOMAaThl, UX OKUCIUTEIbHbIE CBOWCTBA.
[lonyyeHnue u npuMeHeHHE Xpoma.

®us3nyeckue MW XHMHYECKHE CBOMCTBA MapraHiia M €ro COEIMHEHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

Puznyeckue U1 XUMUYECKUE CBOMCTBA JKele3a U €ro coequHeHni. OKCUIbI, THAPOKCUBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHE KeJe3a U ero CIIJIaBOB.

Pusnyeckne U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenne
MeIU U €€ COCTMHEHHM.

[{unk: nomyyeHue, Gpu3NdecKre U XUMUYECKUE CBOMCTBA. AM(OTEpHbIE CBOMHCTBA OKCHA
Y TUJIPOKCH/IA [IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[priMeHeHrne uHKa U ero COeTMHEHUH.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPALEHUN: H3Y4YECHHE
00pa3IoB HEMETa/IOB, TOopeHue cephl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIEKIMA «MeTajulbl ¥ CIUIaBbl», B3aMMOJEHCTBUE ILEJIOYHBIX M ILIEJIOYHO3EMEIBHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUaOB), B3aMOJAECUCTBUE LIUHKA U
JKeJle3a C paCTBOPaMU KHUCIIOT U ILEJI0Y€EH, KAUECTBEHHbIE PEAKIIMM Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOJA U KAaTHOHBI METAJUIOB, B3aUMOJIEHCTBUE THIPOKCHIOB aTIOMUHUS U LIUHKA C
pacTBOpamMH KHUCIIOT U IIEJIOYEH, pelIeHHe SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «l'ajmoreHsn»,
«Cepa u e€ coequHeHUs», «A30T 1 GPocdop U UX CoOeTUHEHUS», «MeTauTbl TIIABHBIX MOATPYIII,
«MeTtanibl MOOOYHBIX TMOATPYII.

XuMHUS U )KU3Hb.

Posib xuMuu B obecrieueHNH yCTOMYMBOTO Pa3BUTHUS yenoBeuecTBa. [IoHATHE O HAyUHBIX
METOJaxX I[IO3HAHUS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. HaydHble NpUHIUIBI
OpraHu3alMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIUIEHHBIE CTIOCOOB! MOMYYEHHS BaXKHEUIITHX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMbIineHHbIe



CIOCOOBI MOMYYCHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIoMIeH cpeapl H
ero nociueactsus. Posb xumun B o6ecrieueHu SHEepreTH4eckoi 6e30MacHOCTH.

Xumusi U 370poBbe 4YenoBeka. JlekapcTBeHHBbIE cpeacTBa. [IpaBuia ucCnonb30BaHUA
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUHK B pa3BUTUU MEAUIUHBI.

XuUMHS TUIIH: OCHOBHBIE KOMITOHEHTHI, MUILIEBbIE J0OaBKU. Poiib XxuMuu B oOecriedeHUN
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapgromepHbie cpeactBa. beitoBas xumus. [IpaBunma OGe3omacHOro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B IOBCEAHEBHOMN KU3HU.

XUMHS B CTPOUTENIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTEpHUAIIbl (IEMEHT, OETOH).

XuMHUs B CeNbCKOM X03siiicTBe. OpraHuyecKkue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepualibl
JU1s1 3JIeKTpoHUKH. HanoTexHomoruu.

Pacuérnble 3a1aun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIECTB, MacChl (00BEMa, KOIMUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIM OJHO U3 BEIIECTB MMEET IpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CJIM OJHO M3 BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeae€HHON MaccoBOM J10Jiel pacTBOPEHHOrO BEIIECTBA, MACCOBOM JOJM M MOJISIPHOM
KOHIIGHTpAIlMKd BEIECTBA B PACTBOPE, JOJM BBIXOJA MPOJAYKTAa PEaKIUU OT TEOPETHUECCKHU
BO3MOKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIIEH U HeOpraHMYeCKON XUMUU B
11 Kiacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHATUM, IPUHATHIX B OTAEIbHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHalW3, CHUHTe3, KIacCUpUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, W3MEPEHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®u3nka: marepus, MUKPOMHUpP, MAKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUUYECKUN YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHOe COCTOSIHUE BEIIEeCTBA, WICAIbHBIM Tra3, (U3NYECKUE BETUYMHBI, EIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, DHEPTHsl, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouocdepa, merabomu3M, Makpo- H
MHUKPOAIJIEMEHTBI, O€JNKH, KUPBI, YIIEBOAbI, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHEpanbl, rOpHBIE TOPOBI, TTOJIE3HBIE UCKOTTAEMbI€, TOTUIUBO, PECYPCHI.

TexHomorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHbIE MaTepUalbl,
CEIbCKOXO035UCTBEHHOE IIPOM3BOJICTBO, TMHINEBAass TMPOMBIIUICHHOCTh, (hapMaleBTHUECKas
MIPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOTPAMMBI 110 XUMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMUHOCTHBIX
pe3yJbTaTOB OCBOEHHUS TMpeaMeTra «XHUMHS» Ha YPOBHE CpeJHEero ooumero obpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABISIONINE: OCO3HAHUE O0YUAIOIIMMHUCS POCCUICKON TPa)KIaHCKON
WJEHTUYHOCTH, TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTHU W CaMOOMNPEAEIICHUIO;
HAIMYUE MOTHUBAallMM K  OOYYEeHHI0; TOTOBHOCTH M  CIOCOOHOCTh  OOYYaroIIMXCS
PYKOBOJICTBOBAThCSl MPUHATHIMA B OOIIECTBE MpaBUJIaMU M HOPMaMH TOBEACHUS; HAIMUWC



MIPABOCO3HAHUS, SKOJOTHYECKON KYIbTYPhI; CIIOCOOHOCTh CTaBUTH IENH M CTPOUTH KU3HCHHBIE
TUTaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPaxaroT c(hOpMHUPOBAHHOCTH
OTbITa [MO3HABATEIBHON U MPAKTUUYECKOM JNesATeIbHOCTH 00yUaloMXcs B MPOIecce peann3aun
00pazoBaTeNbHON AESTEIbHOCTH.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITA MTO3HABATEIPHON M TIPAKTHUYECKOM JEATEIILHOCTH O0YUYaIOIIUXCS B TIPOIIECCEe pealiu3aiuu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM YUCIIE B YACTHU:

1) rpamaaHCKOro BOCIUTAHMS:

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITEILHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHny y4eOHbBIX U TO3HABATEIbHBIX 3314, BBIMOJTHECHHH XUMUYECKUX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI JPYTUX
IIPH aHAJIM3E PA3INIHBIX BHJIOB YICOHOH JIEATECIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJICAMIO0 OTEUYECTBECHHOM
XUMUH;

YBaXXEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HIJIUTENbHBIX HAOIIOACHUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOMCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U TPAKTHKOB,;

MHTEpeca M TI03HABaTENbHBIX MOTHMBOB B TIOJIYUEHHHW M TOCIEAYIOIIEM aHalu3e
WH(OPMAIIUHN O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, TUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHHBAaTh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI M
LEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJECHHWE W TIOCTYIKH CBOMX TOBAPHUIICH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHU, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOMrofeHus MpaBuil 0E30MacHOrO OOpallleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYIOBOH JIEATEITHBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPaBWJI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO M KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKOW JICSITEIIBHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITETLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEHICHWH TMPAKTHYCCKUX 3a/]ad  COIUATbHOMN
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHIECKOMY H3YUYCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIEC Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHU 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPAaeKTOPUH OOpa30BaHMS,
Oynymiei mpodeccuu U pearnzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIIeCTBa,

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

IKOJIOTHUYECKHU 1€I€CO00Pa3HOr0 OTHOMICHUS K MPHUPOIC KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiI¢;

MOHUMAHHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, BIHSHHS SKOHOMHUYECKHX
MPOIECCOB Ha COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPE/Ibl;

OCO3HaHUS HEOOXOJMMOCTH HCIIOB30BAHUS JOCTHKCHUN XUMHH IS PEIISHUST BOIIPOCOB
PalMOHAIBHOTO TPUPOIOTIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHUS MPOTHO3UPOBATH HEOJArONMPHUATHBIE AKOJIOTHYCCKUE TMOCICACTBUS MPEATPHHIMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYWsl PA3BUTOTO HKOJOTHMYECKOIO MBIIUICHHS, SKOJOTMYECKOW KYJbTYPhI, OIbITA
JEATEIbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
POTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKH U
00IIeCTBEHHOW MPAKTHKH;

MOHUMAaHHUA CIEeUU(PUKA XUMHUM KaK HayKd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paloOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEU W
pEIICHUHU TTIPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YSIIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00€ecTeueHnH yCIOBUN YCTEIIHOTO TPYJAa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBICHUW OKPYXKAIOMIEr0 MUpa U MPOUCXOMSIIINX B HEM HM3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUSI HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIHNXCS JaHHBIX
C TEJBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs IpobiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K O3HAHUIO, HCCIIEN0BATENbCKOM AESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuyHbIXx cdepax mpodeccHoHaTbHOU
JeSATeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pPe3ynbTaThl OCBOEHHUS INMPOrpamMMBbl 110 XMMUU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HayuMble U1l (POPMUPOBAHMUSI MHPOBO33PEHUS] OOYHYAIOIIUXCS MEXIUCUUIUITMHAPHBIE
(MeXTpeIMeTHbIE) OOIICHAYUHBIC TIOHATHS, OTPAKAIOIIHNE I[EJIOCTHOCTh HAYYHOW KapTHHBI MUpa
n CHeHH(i)I/IKy MCTOAOB IMO3HAaHMUsA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepI/ISI, BCEIICCTBO,



SHEPTrus, SIBJICHUE, MpPOIEecC, CHCTeMa, HAyYHBIH (akT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, Ha0II0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCAJIbHBIC yueOHbIe JIEHUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMM 00Y4aroIIuXCs;

CIOCOOHOCTh  OOYyHaloOIIUMXCsl  HCIOJb30BaTh  OCBOCHHBIE  MEXIHMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpPCAIbHbIE y4yeOHbIE ACUCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON MPAKTHKE.

MertamnpeMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSAMU.

ITo3HaBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30Bble JJOornYecKue AecTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpOOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeAeATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIILHOCTHU C TOCTABICHHBIMHU LIEJISIMU;

UCIOJIb30BaTh IPU OCBOCHUM 3HAHUW MPUEMBI JIOTMUECKOTO MBILUICHUS: BBIIEIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHaBIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOILIME OHATUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUII;

BbIOMPATh OCHOBAHUS M KPUTEPHH VIS KIacCU(UKALIMK BEIECTB U XUMUYECKUX PEAKIINA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIC, JEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IPUMEHSTh B IPOLECCE MO3HAHUS HMCIIOIb3YyEMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIEC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEIeHHH Y4eOHBIX
MIO3HABATEJIBHBIX M MPAKTUYECKUX 3aJad, IPUMEHATH Ha3BaHHBIE MOJEIbHBIE NPENCTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX PU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METO/JIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IOCTaBJIEHHBbIE MU
CaMOCTOSITENIbHO CHOPMYJIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M TPOBEACHHS YUYEHHUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
IPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
MPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJAEp)KaHUs, CIpaBOYHble mocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB U (OpM MpeacTaBICHHs, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dopMynupoBaTh 3ampOChl M MPUMEHSATh Pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uH(popMalii, HEOOXOAUMOM /1JIs BBIIOTHEHUS YUe€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;



nproOpeTaTh OMBIT MCIOIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BAaTh HAYYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLME: TPHUMEHATh MEXKIpEIMETHbIC ((U3MYEeCKHe M MaTeMaTHYECKUE) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAJHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYXKTaeMOM TEeMbI B XOJI€ TUAIOTa U/ WU JUCKYCCHH,
BBICKAa3bIBaTh UJieH, GOPMYIUPOBATH CBOM MPEAJIOKEHNUS OTHOCUTENILHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIATh C MPE3EHTAlUEN pe3ybTaTOB IO3HABATEIbHOM JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU  BBITOJHEHUH XHUMHYECKOIO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATH BBIBOJABI MO PE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHUM MyTEM COTTIACOBAHUS MO3ULIUHI B X0€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBbHBLIC yqeﬁnble JelCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJlaraéMblii alrOpuUTM JIeHCTBUHA NpU BBINOJHEHWH Y4E€OHBIX M MCCIEOBAaTENbCKUX 3a/ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYEHHUs! HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILIECTBIIATH CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS NMPOTPAMMBI [0 XMMUU Ha YriayOJI€HHOM YpOBHE Ha
YPOBHE CpeIHEro oOILIero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» Hay4yHbl€ 3HAHUS, YMEHHUS M CHOCOOBI JEHCTBHI IO OCBOCHHIO, MHTEPIIPETALUU U
npeoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HaHMS U MPUMEHEHUIO
3HAHUW B Pa3iIMuYHBIX Y4EOHBIX CHUTYyallUiX, @ TAaKK€ B PEAJbHBIX >KU3HEHHBIX CUTYalMSX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IPEIMETHBIE PE3YyIbTaThl IIPEICTABIIECHBI I10
roJiaM U3y4eHHs.

10 KUIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMHUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI: O MeCTe W 3HAYEHUH OpPraHMYecKOW XUMHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCleuyeHNN YCTOHYMBOIO pa3BUTHSI YEJIOBEUECTBA B
pelIeHnH Mpo0JIeM SKOJOTHUECKOM, SHEPreTHYecKO M MUILEBOM 0e30macHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3JaHUM HOBBIX MaTEpHaJiOB, HOBBIX HCTOYHUKOB JHEPrHMHM, B OOECleueHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMS, B (POPMUPOBAHMH MHPOBO33PEHUS U OOLIEH KyJIbTyphI



YeJ0BEKa, a TaKKe HSKOJOrMYecKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
MOHATHUS — XUMHUYECKHH 3JIE€MEHT, aToM, SApO M JJIEKTPOHHas 000JoYka aroma, s-, p-, d-
aTOMHBIC OpOMTAJHM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTroma, TMOpUAM3aLUs aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHUYeCKast CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIA 00BEM, YIIIEPOAHBI CKEJeT,
byHKIIMOHAIbHAS TpYIIa, pajuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpaIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHAasT W MPOCTPAHCTBEHHAas (T€OMETpUYECKasi, ONTUYECKas),
M30MEpbI, TOMOJIOTUYECKUA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOAEpKAIINE
OpraHMYECKHUE COCIUHEHMS,, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbIE
COCIMHEHUS; TeOpUH, 3aKoHbl (mepuoanueckuil 3akoH JI. M. MenpaeneeBa, Teopusi CTpOeHUs
opranvueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChbl BEILECTB, 3aKOH
COXpaHEHMS U TPEBpALlCHHs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)Kalllue B OCHOBE IMOHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTH XUMUYECKHUX SIBJICHUM; MPEICTABICHUS O MEXaHU3Max
XUMHUYECKMX pEaKklUUi, TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTrr, opuentanTsl | u Il pona); dakronorudeckne CBeICHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEHUIITUX OPraHMYeCKHUX BEIIECTB B OBITY
U IPAKTHUYECKON JEATENbHOCTH YEJIOBEKa, OOIIMX Hay4HbIX MPUHIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (Ha MPUMEPE MPOU3BOACTBA METAHOIIA, IEPEPA0OTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHU: BBISABIIATH XapaKTEpHbIE MPU3HAKU OHATUN, yCTaHABINBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU ONMCAHUHU COCTABa, CTPOCHUS U
CBOICTB OPraHMYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

MCI0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTABICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHNYEeCKHX BEIIECTB;

COCTaBJISITh ypaBHEHUS XHMHUYECKUX peakUMid M pacKpelBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUN  IOCPEACTBOM  COCTABJIEHHS  AJIEKTPOHHOIO
OayaHca JTHUX pEaKIUl, peakiuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpalI€HHbIX HOHHBIX YPAaBHEHMIA;

U3rOTaBIMBAaTh MOJIEIM MOJEKYJ OpraHMYeCKHWX BEIIECTB JUIsl WJUIIOCTpAlluU  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJIEKHOCTh N3YYEHHBIX OpraHUUYeCKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPEeNEHHOMY KJIacCy/TpyIiie COeTUHEHNH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpuBUAIbHBIE Ha3BaHUS
JUIS  OTAENbHBIX MpPEJICTaBUTENENH OpraHMYeCKUX BEIIEeCTB (ITHUJIEH, AaleTWJIEH, TOJYyoJl,
[JIMLEPUH, STUJICHIJINKONIb, (eHos, QopMalbaeru, aneTalblIeru], aleToH, MypaBbUHas
KHCIJIOTA, YKCYCHAasl KHCJOTa, CTE€apUHOBAs, OJIEMHOBAas, MaJbMUTUHOBAs KHUCJIOTHI, TJULUH,
aJlaHWH, MaJIbT03a, GPPYKTO3a, AHWIIUH, TMBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUJ XUMHUYECKOW CBA3HM B OPraHUYECKUX
COoeIMHEHUX (KOBaJICHTHAs U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHUS TEOPUH CTPOCHHUS OPraHUYECKUX
BetiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IMUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AaJKa/JME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IH- U MOJIHCAXaPUJIOB),



WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOIIUX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYI;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MPHMEPAaX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKMX COEIMHEHMH OT KPaTHOCTU M THIIA
KOBaJIEHTHOM CBSI3HU (O- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaThb HCTOYHHUKH YTJIEBOJOPOJHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOAYKTOB EPepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
IO3HAHUS — HaOJIOJEHUHM, W3MEPEHHUH, MOJICIIMPOBAHUM, SKCIEPUMEHTE (pealbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHMUSI,

COPMHPOBAHHOCTh ~ YMEHHUS  IPUMEHSTh OCHOBHBIE  ONEpPAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHaIM3 WU CHHTE3, CpaBHEHHE, O00OO0IEHHE, CHUCTEMAaTH3aluiO, BBISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l — /1711 U3Y4YEHUs CBOMCTB BELECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHU: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATHIMHU U
IpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHUYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHl IO XMMHUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThbl M0 HAXOXACHUIO XMMHUECKOH (POpMyIbl BEIIECTBA IO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLIEHUBATh C MMO3ULIUN
9KOJIOTUYECKOI 0€30IaCHOCTH MOCHIEACTBUS OBITOBOW M IPOU3BOACTBEHHOW JESATEIHLHOCTH
YEJIOBEeKa, CBSI3aHHOM C TIEpepabOTKOM BEIIECTB, HCIOIb30BATh IOJYyYEHHBIE 3HAHUSA IS
HPUHATHS TPAMOTHBIX PEIIeHUH TPo6IeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (TIOJIyueHHE U U3yueHHE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUeCTBEHHbIE PEAKIIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIECTB,
pellIeHHe OSKCIEePUMEHTAIBHBIX 3a/ad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofeHreM TMpaBuwil  0Oe3omacHOro oOpallleHuss C  BellecTBaMU U JIaDOpaTOpPHBIM
o0opynoBaHueM, (opMyIUpoOBaTh IeJIb HMCCIECIOBAHUA, NMPEICTABIATh B pasiIu4yHON (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroAaTh IMpaBHila IKOJOTUYECKU IIeJ1eCO00pa3HOro MOBENEHUs B ObITY M TPYAOBOM
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pPOBbs, OKPYXKAaroUle NPUPOJHON cpenbl U
JIOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOIO AECWCTBMS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHUMAas cMbIc noka3arens [TJK;

aHAM3UPOBaTh  1IE€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0/Ib34;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IleJICHANpPaBIEHHBI IMMOMCK XMMHUYECKON
uH(pOpMallMK B pa3IMYHBIX HCTOYHMKaX (HayyHas M y4yeOHO-HaydHasl JUTepaTypa, CpelcTBa
mMaccoBoi uHpopmanuu, HHTepHET M Jpyrue), KPUTUUYECKU AaHAIU3UPOBATh XHMHUYECKYIO
uH(popmaruio, nepepadaTeiBaTh €€ W MCIOIL30BaTh B COOTBETCTBUHU C MOCTABJICHHON y4eOHOMH
3aJa4eil.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOImias W HeopraHuyeckas XUMHsD
OTpaXkaroT:



c(OPMHPOBAHHOCTD MPEACTABICHUIA: O MATEPHATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y ITO3HABAEMOCTH SIBJICHUM MPHUPOJBI, O MECTE€ M 3HAYEHUM XHMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ poJi B 00ECIIEYeHUH YCTOWYMBOIO Pa3BUTHUSA, B PEUICHUU MPOOJIEM IKOJIOTHUECKOM,
SHEPreTUYeCKOM W TMUIIEeBOM Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OHEpruM, B  OOECNEYEHUH  paIMOHAIBLHOTO
PUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyJIbTYphI UeIOBEKa, a TAKKe
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 310POBBIO U IPHPOTHON CPEE;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAIOIINE
MOHATHUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBL, YJIEKTPOHHAsI 000JI0YKa aToMa, S-
, p-, d-aromHBIe OpOHTaNU, OCHOBHOE U BO30YXIEHHOE COCTOSHUSA aTOMa, THMOpHAU3ALIUS
aTOMHBIX OpOWTaliel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, MeETa/InyecKkas, BOJOPOIHAA),
KpUCTAJIIIMYECKAsl PELIETKA, XMMHUYECKas peaklus, pacTBOp, AJIEKTPOJIMTHI, HEIIEKTPOJUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMANMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBO 3PPEKT XMMUUECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakiuu, XHUMHUYECKOE paBHOBECHE;, TEOPHUH U 3aKOHBI (TEOpHsl DIIEKTPOIUTUYECKOU
auccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUs MacChl BELIECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPTruy IPU XUMUYECKHX PEAKLHUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI A3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUUYECKHUX SIBJICHUI; COBPEMEHHbIE NPEJCTABJIECHHUS O CTPOCHUU BEUIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHYECKMX pEeaKklUUi, TEPMOJMHAMUYECKMX M KHMHETUYECKHMX 3aKOHOMEpPHOCTAX HX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHUH, pacTBOpaXx MW  JUCIEPCHBIX  CUCTEMAax;
(akToJIOrMYECKUEe CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BOXHEHMIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUUYECKOH AeATEeIbHOCTH YelOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISABIIATh XapaKTepHbIC MPU3HAKY MOHATUN, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUM HEOPTaHMYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISI COCTaBICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKylH0 HOMEHKJIATypy
(IUPAC) u TpuBHangbHble Ha3BaHUSI OTJEIHHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS OINPENIeNATh BaJEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTajlInyeckKas,
BOJIOPOJIHAS ), TUIT KPUCTAITIMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XMMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKON peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEGHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCH(PUUIMPOBATh: HEOPraHUYECKHE BEIIeCTBAa IO HX
COCTaBY, XMMHMUYECKHE PEaKLUU IO PA3JIUYHBIM NPU3HAKAM (YUCIY U COCTaBy pearupyroiimx
BEIIECTB, TEIUIOBOMY d3((eKTy peakiuu, HW3MEHEHHIO CTENeHEeW OKHCICHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa U JPYrHue); CaMOCTOSITENIbHO BbIOMpAaThb OCHOBAHUS M
KPUTEPUU IJIs KIACCU(PUKALNN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHsI PACKpBIBaTh CMBICT Tieproauyeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTe€pHU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUYECKHX JJIEMEHTOB IepBoro—uerBéproro mnepuonoB Ilepmomuueckoit cucremsr J[.U.
MenzeneeBa, UCIONB3Yys MOHATHS «IHEPIETUYECKUE YPOBHM», «IHEPIETUUYECKUE MOLYPOBHMY,
«s-, p-, d-aTroMHBIE OpOWTAIN», «OCHOBHOE€ M BO30YXIEHHOE HSHEPTETHUYECKHUE COCTOSHUS



aToMa»; OOBICHITh 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEMHEHMH 10 niepuojaM u rpynmnam Ilepuoguyeckoii cucremsl [. 1. MenaeneeBa, BaJ€eHTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUW: XapaKTepu30BaTh (ONHUCHIBaTh) OOLIME XHUMHUYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE T'€HETUYECKON CBS3U
MEXy HEOPTraHUYECKMMU BEIECTBAMHU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakluil MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOIO OallaHca 3THX PEAKIUN; peakuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHI; peaxkiuil
TUAPOIIN3a; PEaKIUuil KOMIUIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMHUHHS);

c(OPMUPOBAHHOCTh yMEHHSI OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECCKHX
peakuuii ¢ yd4€TOM HX DSHEPreTHYECKHX XapaKTePUCTUK, XapaKTep H3MEHEHHsS CKOPOCTHU
XUMHUYECKON PEaKIMi B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TaKKE XapaKTep CMEIICHUS
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTuii (mpunuun Jle llarensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMHUYECKUE PEAKIIMH, JIKAIIME B OCHOBE
MPOMBINUICHHOTO TIOMYy4YEHHUS] CEepHOW KHUCJIOThI, aMMHakKa, OOIIue Hay4Hble MPUHIUIIBI
XUMUYECKUX TPOU3BOJCTB; 1EIEeCOO00Pa3HOCTh TPUMEHEHHUS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHS CUCTEMOU 3HAHUI O METOJIaX HAyYHOT'O MO3HAHUS SIBJICHUI
Opupoabl — HaOMIOJeHHe, U3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHBli U
MBICJICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUS MPUMEHSATh 3TH 3HAHUS IPHU
JKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEHIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUI,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATETbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U
MPEACTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui 0o0Jiee OCO3HAHHOTO
MIOHUMAaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIIEHTPAIUs»; MACChl BEIIECTBA MM 00BhEMa rasa
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB; TEIUIOBOTO 3(peKTa peakinu; 3HaUeHUs BOJOPOIHOTO TOKa3aTels paCTBOPOB KUCIOT
W IIeIoYel C M3BECTHOM CTENEHBIO JMCCOIMAIMU; Macchl (00BEMA, KOJWYECTBA BEIECTBA)
MPOJIYKTa PEaKIMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccoBOM Jl0JIel pacTBOPEHHOTO BELIECTBAa WJIM JaHO B M30BITKE (MMEET NpPUMECH); TOJU
BBIXO/Ia MMPOYKTa peakiinu; 00bEMHBIX OTHOILIEHHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
HKCIIEPUMEHT (MIPOBEIEHUE PEaKIuii HOHHOTO OOMEHa, MOATBEPKACHIE KaYeCTBEHHOT'O COCTaBa
HEOPTraHWYECKHUX BEIIECTB, ONPEIEIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 HHIUKATOPOB,
W3YYEeHHUE BIUSHUS pPa3IMUHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKON peaklMH, pelieHue
AKCIIEPUMEHTANIbHBIX 3a7ad 1o TeMaMm «Metamibsl»y u «Hemeramibl») ¢ coOM0IeHHEM TPaBHIT
Oe30macHOro oOpaIieHus C BeliecTBaMH M Jab0opaToOpHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
1edb WCCJCNOBAaHMS, TPEICTABIATh B pPA3IUYHON (QopMe pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLIEHUBATh UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON TOCYI0N 1
nabopaTopHbIM 000pyaIOBaHKEM, OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIUSIMU
MO0 BBIMOJTHEHUIO JIA0OPATOPHBIX XWMHUYECKHX OIBITOB, H3KOJOTHYECKH IeJIeCO00pa3HOro
MOBEJICHUsS B OBITY W TPYIOBOM JEATENHHOCTH B IIENIAX COXPAHEHUS CBOETO 370POBBS,
OKpYKalollel TPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH
OMacHOCTh TOKCHYECKOTO JEHMCTBHSI Ha KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPTraHUYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;



c(OPMHPOBAHHOCTh YMEHMIA: OCYIIECTBIATH IeJICHANPABICHHBIA IMMOMCK XMMHUYECKOH
MHQOpPMALlUU B Pa3IMYHBIX MCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeAcTBa
MaccoBoi HMH(popmanuu, MHTEpHET M Jpyrue), KPUTHYECKH AaHAIM3HPOBATH XHUMHUYECKYIO
uHpOpMalnIo, nepepadarbiBaTh €€ U UCIHOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON ydeOHON
3a1a4eH.
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1.1 Crpoenue atoma. [lepnonnueckuii 3akoH 9 0 bubnuorexa [IOK




u [lepuoanueckas cucreMa XuMHYECKUX https://m.edsoo.ru/2dd57f24
sanemenToB /I. 1. Menaeneera
12 CrtpoeHnue BemiecTBa. MHOrooOpasue 1 | 0 bubnunoreka HOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bubmuorexa [JOK
1.3 XUMIECKHE PeaKilit 19 ! 3 https://m.edsoo.ru/2dd57624
Hroro no pazneny 39
Pasznen 2. Heopranuueckasi Xxummusi
bubmuoreka [JOK
21 Hemeraner 31 I 3 https://m.edsoo.ru/2dd57f24
22 Meransl 23 1 2 bubmmoreia LIOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3zgen 3. XuMus u ;Ku3HL
31 MeTtoabl I03HaHUS B XUMUH. XUMHS U 9 0 0 bu6mmoreka [IOK
’ KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8
IMOYPOYHOE INTAHUPOBAHHE
10 KJIACC
Koau4vecTBo 4acoB
Ne Hara JJIeKTPOHHBbIE LU (PPOBBIE
Tema ypoka Konrtpoubnbie  IIpakTnueckue
n/n Bcero HU3yYEeHHUs oOpa3oBaTe/ibHbIE pecypchl

padoThI

padoThI




IIpenmer u 3HaueHUE
OPraHU4eCKON XUMHH,

HpECTABIICHHE O bubnmoreka [JOK
01.09.2025 | https://m.edsoo.ru/3686e6f5
MHOI000pa3uy OPraHuYeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa
nepona (OCHOBHOE U
yHIEP ..( bubnmoreka [JOK
BO30YXJIEHHOE COCTOSIHUS).
04.09.2025 | https://m.edsoo.ru/Oce6fd4c
BanenTHbie BO3MOKHOCTH
aToMa yriepoja
XuMUYeckas CBSI3b B
OpPTaHWYECKUX COCTUHCHHSIX.
Mexanu3mbl 00pa3zoBaHUs bubmorexa HOK
. 05.09.2025 |  https://m.edsoo.ru/8d39f5¢8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pas3psbiBa CBs3e
Teopus crpoeHus
. bubnuotexa [JOK
OpPTaHUYECKUX COCTUHEHHH A.
08.09.2025 | https://m.edsoo.ru/9e595¢cb8
M. bytneposa
Bunbr uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHbIE 3P HEKTH B bubmotera [IOK
11.09.2025 | https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX
COeTUHEHNN
IIpencraBnenue o
KJaccuukanuu u
bubmuoreka [JOK
crcTeMatirecKa 12.09.2025 | https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC) o — '

OpTraHU4YC€CKUX BCIICCTB

Knaccudukanus peakiuii B

bu6mmoreka [JOK




OpPTaHUYECKON XUMUHU 15.09.2025 | https://m.edsoo.ru/ba5706aa

g Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUU 110 TEME 18.09.2025 | https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUI
psia, obmas hopmyia,

9 HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
3JIEKTPOHHOE U 19.09.2025 | https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

10 Du3nYeCKUe U XUMUYECKHUE bubmuoreka [JOK
CBOIICTBA aJKaHOB 22.09.2025 | https://m.edsoo.ru/3137711c
Haxosx/ieHre ajaKkaHoB B

11 npupoe. CriocoOsl momyueHust bubmorexa HOK

25.09.2025 | https://m.edsoo.ru/259b0a5b
U TIPUMCHEHUE AJTKAHOB
[{ukmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa U

12 M30MepHs, 0COOCHHOCTH bu6mmoreka [JOK
CTPOCHUS 1 XUMUUYECKHUX 26.09.2025 | https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI OJTyYEHUS
U TIpUMEHEHHUE
Pemenne pacuéTHbIX 3a1a4 Ha
oTpezieNieHue MOJIEKYIIPHOM

OpPMYJIBI OPTaHUYECKOTO
13 g)euliecyTBa r[z MaCCOBBIM JIOJISIM bubmorexa [IOK
29.09.2025 | https://m.edsoo.ru/bf84d8eb
aTOMOB 3JICMEHTOB, BXOISIIIMX
B ero cocran. CucremMaTu3anus
1 00001IIeHNE 3HAHUH 110 TEME

14 AJIKEHBI: TOMOJIOTHYSCKUIH bubmuorexa [JOK

psin, obmias hopmya, 02.10.2025 | https://m.edsoo.ru/273b0ale




HOMEHKJIATypa, JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MoJiekys. CTpyKTypHas ¥ Liuc-
TpaHC-U30MEPHUS AITKEHOB

duznueckre 1 XUMUYECKUE

15 CBOIiCTBa ajkeHoB. IIpaBuio bubmoreia HOK
P 03.10.2025 | https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA
16 CrniocoOslI noy4eHus u bubnmoreka [JOK
NPUMEHEHUE AJIKEHOB 06.10.2025 | https://m.eds00.ru/665dc058
[TpakTuueckas pabota Ne 1 mo
17 teme "[lomyueHue sTHIIeHA U bubmorexa [JOK
i . n 09.10.2025 | https://m.edsoo.ru/0941eed8
W3YYEHHE ero CBOMCTB
Pemenune pacu€tHbIX 3a1a4 Ha
13 ompeieJICHUuEe MOJICKYJISIPHOM bubnunoreka [JOK
(dopMyITBI OPraHUIECKOTO 10.10.2025 | https://m.edsoo.ru/e9ea9921
BEIIleCTBA
AJKaueHbl: CONPsHKEHHBIE,
W30JUPOBAHHbBIE,
19 KyMYJIMPOBAHHBIC bubmorexa HOK
MY ) 13.10.2025 | https://m.edso0o.ru/04298c0a
Oco0GeHHOCTH AIIEKTPOHHOTO
CTPOEHUS
20 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
CONPSKEHHBIX TUECHOB 16.10.2025 | https://m.edsoo.ru/e561253d
71 Crioco6bI nostyueHust u bubnuorexa [JOK
MPUMEHEHNE AJIKAUEHOB 17.10.2025 | https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH
2 1, 0BI@s hopMysa bubmuorexa [JOK
P, OO pMYITa, 20.10.2025 | https://m.edsoo.ru/68bb6ccdc

HOMCHKIJIAaTypa, SJICKTPOHHOC U




IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, (pu3nYecKue

CBOMCTBA

3 XuUMHUUYECKue CBOMCTBA bubmuoreka [JOK
AJIKUHOB 23.10.2025 | https://m.edso00.ru/23493a93

24 KauecTBeHHble peakiuu Ha bubmmorexa [IOK
TPONHYIO CBSI3b 24.10.2025 | https://m.edsoo.ru/7b1c48da

25 CriocoOsI moTy4eHus u bubnmoreka [JOK
MIPUMEHEHNE aJIKHHOB 06.11.2025 | https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMUYECKOU Bubmmorexa LIOK

07.11.2025 | https://m.edsoo.ru/5db8e526

peaxkiuu

7 Cucremaruzanus U 00001IeHne
3HaHUU 10 TEME 10.11.2025
ApEHbI: TOMOJIOTUYECKUN Ps/I,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bub6nuorexa [IOK
MIPOCTPAHCTBEHHOE CTPOCHUE 13.11.2025 | https://m.edsoo.ru/a92a7094
MoJIEKYJ O€H30J1a U TOIyoJIa,
uXx (pusmveckue cBONCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnuoteka [JOK
PEAKLIUH 3aMEeICHUS 14.11.2025 | https://m.edsoo.ru/a44alaed
XUMHYECKUE CBOMCTBA apEHOB:

30 peakluy MPUCOEANHEHUS, bubnmorera [TOK

17.11.2025 | https://m.edsoo.ru/a44alaed

OKHCJICHHE TOMOJIOTOB O€H3071a

31 Oco0eHHOCTH XUMUYECKUX bubnnoreka [JOK
CBOWCTB CTHpOJIa 20.11.2025 | https://m.edsoo.ru/d5018a54

32 Pemenue pacy€THbix 3a1a4 Ha bubnmoreka [JOK




OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIIECTBA

21.11.2025

https://m.edsoo.ru/53461a2c

33

CriocoObI nostyueHust u
PUMCHEHHE apCHOB

24.11.2025

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

34

I'enernueckas CBA3b MEXKIY
Pa3JIMYHBIMM KJIACCAMH
YTJIEBOAOPOIOB

27.11.2025

35

Pacuérel no ypaBHEHUAM
XUMHUYECKHUX PEaKIIUH.
Cucremaruzanusg U 00001eHne
3HAHHUH 10 TEME

28.11.2025

36

[Ipupoausrii ra3. [lonyTHbie
HE(TSHBIE Ta3bl

01.12.2025

37

KameHHbli1 yroas U IpoyKThl
ero nepepaboTKu

04.12.2025

bubnuoreka [JOK
https://m.edsoo.ru/69b3398b

38

I'eneTnueckast cBA3L MCKIY
Pa3IMYHBIMHA KJ1aCCaMU
YTIJIEBOAOPOIOB

05.12.2025

39

l"anorenonpounsBoiHbIE
YIJIEBOAOPOAOB: JIEKTPOHHOE
CTPOEHUE; peaKuH 3aMELICHUs
rajloreHa

08.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

40

JlelicTBue mienodel Ha
rajoreHIpou3BOAHbIE.
BiaumoneiictBue
JHUTAIOTeHAJIKAaHOB ¢ MarHHUEM
Y [IUHKOM

11.12.2025




Cucremarusanus U 00001eHue

41 3HAHUU MO pas3jiel bubmmorexa [TOK

; pasaety 12.12.2025 | https://m.edsoo.ru/20e8922
YreBo1opoasl

4 KonTtponpHast pabota o Teme bubmmorexa [IOK
"VrineBonopoasr" 15.12.2025 | https://m.eds00.1ru/95¢9¢298
IIpenenbHble OHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKUH Psi,
oOuras popmyna, CTpoeHue

43 MOJIEK ﬁ II/)IS(?]MG I/Iﬂp bubmorexa HOK

. PI, 18.12.2025 | https://m.edsoo.ru/df04cScd
HOMEHKJIaTypa,
kinaccudukanus, puznyeckue
CBOMCTBA
XUMHUYECKUE CBOMCTBA
44 MPEAEIbHBIX OJTHOATOMHBIX bubmorexa HOK
ped A 19.12.2025 | https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoOsl nony4eHus u
45 IIPUMEHEHNE OJTHOATOMHBIX bubmmorera [JOK
22.12.2025 | https://m.edsoo.ru/484100000000000
CITUPTOB
[Ipocteie 3¢pupsi:

46 HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK
0COOCHHOCTH (PU3NYECKUX U 25.12.2025 | https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
Hed1b 1 ciocoOsl eé

47 nepepabotku. [lpumenenune bubmuorexa [IOK
MPOIYKTOB TiepepaboTKu 26.12.2025 | https://m.edsoo.ru/21f9de78
He(TH
MHOroaroMHbIE CIUPTHI:

48 STWJICHIJIMKOJIb U TJTULEPUH bubmorera [IOK

HEpHH, 29.12.2025 | https://m.edsoo.ru/ee4d84aa

nux (bHSHLIeCKI/Ie U XUMHWYECKHE




CBOMCTBA

CriocoObI nostyueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmorexa HOK
P 12.01.2026 | https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOCHUE MOJIEKYJIBI,
. bubnmoreka [JOK
50 (dusznyecKre CBOMCTBA.
15.01.2026 | https://m.edsoo.ru/2ce726£8
TokcuuHOCTH PeHona
bubmuoreka [JOK
51 X i
HMHHCCKHE CBOHCTBA (herona 16.01.2026 | https://m.edsoo.ru/037ca5f9

5 CriocoObl nostyyeHust u bubmmorexa [IOK
npuMeHeHue eHosa 19.01.2026 | https://m.edsoo.ru/c77ddf4c
[TpakTuueckast paborta No 2.

53 Pemienne skcnepruMeHTaIbHBIX bubmmoreka [JOK
3a7a4 no teme "CrnupThl U 22.01.2026 | https://m.edsoo.ru/fdOced09
dbenonsr"

54 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HaHUM MO TEME 23.01.2026 | https://m.edsoo.ru/1810cb9b
AnbAeruabl U KETOHBI:

AJIIEKTPOHHOE CTPOCHHE

55 KapOOHUJIBHOMN TPYIIIIbI; bub6nuorexa [IOK
TOMOJIOTUYECKHE PAJIbI, 00IIIast 26.01.2026 | https://m.edsoo.ru/b139beaa
dbopmyra, u3omMepus 1
HOMEHKJIaTypa
AnbAETUAB U KETOHBI:

56 ¢du3nueckre CBOMCTBA; bubmmorexa [TOK

’ 29.01.2026 | https://m.edsoo.ru/c887425¢
PEaKIuu MPUCOCTUHEHUS

57 Peakiiuu okucieHus u bu6mmoreka [JOK

Ka4ueCTBEHHbBIE PEAKLINU 30.01.2026 | https://m.edsoo.ru/a393baa9




AJIbACTU0OB 1 KECTOHOB

Crioco0b! mosryueHust

bu6mmoreka [JOK

58
albAETUI0B U KETOHOB 02.02.2026 | https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEEIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmorexa [IOK
0COOEHHOCTH CTPOEHUS UX 05.02.2026 | https://m.edsoo.ru/fecOb113
MOJIEKYJT
3oMepnsa u HOMEHKIIaTypa
60 Ka 6OIfOBLIX KHUCIIOT nyp buGnuorexa LIOK
P o 06.02.2026 | https://m.edsoo.ru/700cc87b
(bu3UYEeCKHe CBONCTBA
XHUMHUYECKHE CBOUCTBA
61 peaeIbHBIX OTHOOCHOBHBIX buGnuorexa LIOK
ped g 09.02.2026 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0EHHOCTH CBOKCTB
& MYpPaBbUHOM KHUCIIOTBHI. bu6nuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX 12.02.2026 | https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBONCTB:
HETNPEICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 MKapOOHOBBIX bubmmorexa LHOK
Aviap ’ 13.02.2026 | https://m.edsoo.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTeny BBICIIUX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O MPON3BOAHBIX bubmuorexa [IOK
KapOOHOBBIX KHCIIOT 16.02.2026 | https://m.edsoo.ru/0d162d9d
65 CniocoOsI oy4eHus u bubnmoreka [JOK
MpUMEHEHHE KapOOHOBBIX 19.02.2026 | https://m.edsoo.ru/7c065c¢9d




KHUCJIOT

Crnoxwuble 3¢upsl:
TOMOJIOTHYECKHI psijI, oO1as

bu6mmoreka [JOK

06 dbopmyna, u3oMepus u 20.02.2026 | https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 duznyecKknue 1 XUMUYECKHe bubmuoreka [JOK
cBoMcTBa 3(HUPOB 26.02.2026 | https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKON

68 peakiuu, Ha Oi'[pGI[GJ'ICHHC 27.02.2006
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHHYECKOTO BEIIEeCTBA
[TpakTuueckas paborta No 3.

69 Pemienne skcnepuMeHTaAIBHBIX bubnunoreka [JOK
3anad o Teme "KapOoHOBBIE 02.03.2026 | https://m.edsoo.ru/486671fb
KHUcaoThl. CrioxHbIe 3PUpHI"
Kupsl: ctpoenue, pusnueckue

70 Y XMMHYECKHE CBOMCTBA bubmorexa HOK

05.03.2026 | https://m.edsoo.ru/al9c5b98

(ruzponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 CoZEpKAIIUX OCTATKH bubnuoteka [JOK
HEIPEACIBbHBIX JKUPHBIX 06.03.2026 | https://m.edsoo.ru/b0331922
KHUCIIOT. JKupbl B Ipupoae
Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, HX

72 Morotee aeicteue. [lonstue o bubmmorexa [IOK

12.03.2026 | https://m.edso00.ru/3c566565

CUHTCTHUYCCKHUX MOIOIINX
cpenctax (CMC)




I'eHeTnueckas cBsI3b
YIJIEBOAOPOJOB U

bubmuoreka [JOK

73 KUCJIOPOACOAECPKALINX 13.03.2026 | https://m.edsoo.ru/56790c96
OpPTaHMYECKUX BEIICCTB

74 Pacuérsl o ypaBHEHUsIM
XUMUYECKHUX PEaKIui 16.03.2026

75 Cuctemaru3zanusi 1 0000IICHUE bubmuoreka [JOK
3HaHMUH I10 TEME 19.03.2026 | https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepuCcTUKa

76 YIIEBOJIOB U Kiaccuuxaus bubmuoreka [JOK
yIIeBOJIOB (MOHO-, 1U- U 20.03.2026 | https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIb)

Monocaxapubl: GU3HIECKUE
77 CBOMCTBA U HAaXO0XKJICHUEC B bubmmorexa [IOK
23.03.2026 | https://m.edsoo.ru/b4bdda2d
pupoIe
[IprMeHeHue ritoKo3sl, €€

73 3HAYEHUE B bubmnoreka [JOK
JKH3HEIEATCILHOCTH 26.03.2026 | https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmoreka [IOK
Haxoxzaenue B mpupone u 27.03.2026 | https://m.edsoo.ru/eb0384e7
MPUMEHEHHE JUCaXapHIoB
[Monucaxapuasl: cTpoeHue

20 MaKpOMOJIeKY, (PU3NYECKHe U bubmuorexa [IOK
XMMHYECKHUE CBOMCTBA, 06.04.2026 | https://m.edsoo.ru/72a04508
MPUMCHEHUE

81 [TonsiTrie 006 NCKYCCTBEHHBIX bubnuorexa [JOK




BOJIOKHAX 09.04.2026 | https://m.edsoo.ru/6216e766
Pewenne pacueTHbIX 3a1a4 Ha
20 ONpeAeIIeHUE JOJIM BbIX0a bubnunoreka [JOK
MPOAYKTA PEAKIIUU OT 10.04.2026 | https://m.edsoo.ru/7fde47ef
TEOPETHUUYECKH BO3MOKHOTO
23 CucremaTtusaius u 0000IIeHNE bubnmoreka [JOK
3HAHUU MO pa3aey 13.04.2026 | https://m.edsoo.ru/08d4364c
KonTtponbHast pabota o Teme
84 "Kucnopoacoaepxaniue bubmmorexa [IOK
PONICOA-pIRATl " 16.04.2026 | https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCTUHEHUS
AMuHBI: K1accudukams,
CTpOEHHUE MOJIEKYJ, 0011Ias
85 dbopmya, H3oMepHs bubmorexa HOK
PMYIIa, PH, 17.04.2026 | https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u (pru3mdeckue
CBOMCTBA
26 XuMudeckue CBONCTBa bu6mmoreka [JOK
annpaTUIECKUX aMUHOB 20.04.2026 | https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOECHNE aHUIINHA,
87 0COOEHHOCTU XUMHYECKUX bubmorexa HOK
. 23.04.2026 | https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CnocoOsl nonydeHus u
88 pUMEHEHNE anu(paTHIECKUX bubmorexa HOK
P 24.04.2026 | https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U H30Mepus,
89 ¢du3nueckne cBOMCTBa bubmmorexa [TOK
' 27.04.2026 | https://m.edsoo.ru/d1773e80

OTI[CHLHLIC NpeaACTAaBUTCIIN O~
AMHWHOKHUCIIOT




XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

bubmuoreka [JOK
90 OHMOJIOTHYECKOE 3HAUEHUE
30.04.2026 | hittps://m.edsoo.ru/77df705a
aMuHOKHuCIOT. CHUHTE3 U
TUAPOIU3 TISTITHIOB
91 benku xak npupoaHbie bubnmoreka [JOK
MTOJIMMEPHI; CTPYKTYPBI OEITKOB 04.05.2026 | https://m.edsoo.ru/429e¢9899
bubmuoreka [JOK
92 X 7| 0
HMITHCCKHE CBOHMCTBA DETIKOB 07.05.2026 | https://m.edsoo.ru/6237306d
A3zoTcoaepikaime
TreTEPOLUKITNYECCKUE
93 coenuHenus. HyknenHoBbie bubmmorexa LIOK
8 PR 08.05.2026 | https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornueckas poib
[IpakTrueckas padora Ne 4.
Pemenne skcnepruMeHTaAIBHBIX
94 3a7a4 1Mo TemMe bubnmorera [TOK
" 11.05.2026 | https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkaiue
OpraHUYecKHe coequHeHus"
[TpakTryeckas padora Ne 5.
05 Peuienne skcniepuMeHTaIbHBIX bubnnorexa [JOK
3aga4 no teMe "Pacrio3naBanue 14.05.2026 | https://m.edsoo.ru/bde3fdf6
OpPraHMYECKUX COCIUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3oTcomepiKalnue Bubmiorexa LIOK
Pt " 15.05.2026 | https://m.edsoo.ru/ce561bc7
OpTaHUYECKUE COCAMHEHUS
OCHOBHBIE TTIOHATHA XUMUHU
97 BBEICOKOMOJIEK VIIIPHEIX Bubmaorexa LOK
YIp 18.05.2026 | hittps://m.edsoo.ru/7aa63ebd

COECTMHEHUN U METOIBI UX




CHUHTE3a —II0JINMEpHU3aIis U
MOJIMKOHICHCAITUS
IInacTmaccel. Y tunuzanus u bubmuoreka [JOK

98 1 0 0
nepepadboTKa I1acTuKa 19.05.2026 | https://m.edsoo.ru/82242¢0f
OnacToMepsl: HaTypaJIbHbIN

99 CHHTETUYECKUE Ka " 1 0 0 bubmmorexa [JOK

YAyKH: 21.05.2026 | https://m.edsoo.ru/246103ec
Pe3una
Bouiokna: HarypanbHbIe,

100 HCKYCCTBECHHBIE, 1 0 0 bubmmorexa [IOK
cunteTnyeckue. [Tonumepnt 22.05.2026 | https://m.eds00.ru/5963a601
CHEIMAIbHOTO Ha3HAYCHUS
[TpakTuueckas paborta No 6.

101 Penrenue skcriepuMeHTalbHBIX 1 0 1 bubnunoreka [JOK
3aza4 rno teme "Pacnio3HaBaHue 25.05.2026 | https://m.edsoo.ru/3aebd77a
IJ1aCTMAacC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL
M3Y4YEHHOT0 MaTepuaa Io bub6nuorexa [IOK

102 1 0 0
TeMe "BBICOKOMOJIEKYIIIpHBIE 26.05.2026 | https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I10 102 3 6
[TPOTPAMME
11 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYCeHUS o0pa3oBaTte/ibHbIE
padoThl padoThbl
pecypcbl




] AtoMm. CocTaB aTOMHBIX sJIEp. bubnmnoreka HOK
Xumunueckuit anemMeHT. M30torbl 01.09.2025 | https://m.edsoo.ru/59c112ee
) CtpoeHue 3IIeKTpOHHBIX 000JI0YEeK bubnuoreka [JOK
aTOMOB, KBaHTOBEIE YHCJIa 04.09.2025 | https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus Xumuaeckux Bu6muotexa [JOK
3JI€MEHTOB (s-, p-, d-, f-31eMeHThI) 05.09.2025 | https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB 110 Bu6mumoteka [JOK
ATOMHBIM OpOUTAIISIM 08.09.2025 | https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIC KOH(UTYpAIIH AaTOMOB
5 3J'IeMeIIfI)TOB B OCHO];iI)-ION}IIII)/I ’ bubmorexa [IOK
. 11.09.2025 | https://m.edsoo.ru/8149¢846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTPOHHBIE KOH(UTYpaIH HOHOB. bubmmoreka [JOK
DNEeKTpOOTPULIATEIbHOCTh 12.09.2025 | https://m.edsoo.ru/a0764b24
[leproanyeckuii 3aK0H U
[leproanueckas cucTeMa XUMUYECKUX
7 snemeHTOB /1. 1. Menaeneena, CBsI3b C bubmmorexa [TOK
N . 15.09.2025 | https://m.edsoo.ru/16957c01
COBPEMEHHOM TEOpHUEH CTpOEHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUsI CBOWCTB
g XUMHYECKUX JIEMEHTOB U bubnuoreka [{OK
00pa3zyeMbIX UMH MPOCTHIX U CIOKHBIX 18.09.2025 | https://m.edsoo.ru/f8468927
BEILIECTB I10 TPyMIaM U Ieproam
9 Cucremaruzanus 1 00001IeHe bu6mmoreka IIOK
3HaHUM 110 TEME 19.09.2025 | https://m.edsoo.ru/8fad2942
Bunn XuMu4uecKkou CBS3H.
10 MexaHu3Mbl 00pa30BaHUS bu6muoreka [JOK
KOBAJICHTHOU CBs3U. Bogoponnas 22.09.2025 | https://m.edsoo.ru/5a8072af

CBA3b. MC)KMOJ]CKyJBIpHBIC




B3aUMOJIEHCTBUS

BasieHTHOCTD U BaJIEHTHBIE
BO3MOXKHOCTU aTOMOB. CBS3b

bub6nmoreka [IOK

1 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C 25.09.2025 | https://m.edsoo.ru/3d2ca093
UX T€OMETPUYECKUM CTPOCHHEM

12 [IpeacraBineHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COCAUHEHMAX: COCTAaB U HOMEHKJIATypa 26.09.2025 | https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKyISpHOTO U

13 HEMOJIEKYJISIPHOTO CTPOCHHUS. THUIIBI bubmmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U 29.09.2025 | https://m.edsoo.ru/e167635b
CBOICTBa BEIIECTB
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.

14 [IpencraBieHue 0 KOUIOUIHBIX Bubmiorexa OK

02.10.2025 | https://m.edsoo.ru/da2c¢70e4

pacTBopax
HctuHHbIe pacTBOPHI: HACHIIIEHHBIE U

15 HEHACHIIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [IOK

03.10.2025 | https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 Crioco0ObI BEIpaKEHHS] KOHIIEHTpAIIH bubnmnorexa [JOK
pacTBOpOB 06.10.2025 |  https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM

17 TIOHATHH ""MaccoBasi 10JIs bu6mmoreka IIOK
pacTBOpEHHOTO BeriecTBa", "MosIpHas 09.10.2025 |  https://m.edsoo.ru/785e0ab4
KOHLeHTpauus"

13 Knaccu¢ukanus 1 HOMEHKIaTypa bubmuoreka [JOK
HEOPraHUYECKUX BEILECTB 10.10.2025 | https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNe bubmmroreka [JOK
3HaHUM 110 TeME 13.10.2025 | https://m.edsoo.ru/8d2c6a3a

20 KonTponpHas paboTa mo Temam bubnmnorexa [JOK




"Crpoenue atoMa. Ilepnoanueckuii 16.10.2025 | https://m.edsoo.ru/70a60aa4
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX dieMeHToB /1. 1.
Menneneesa", "CrpoeHue BeliecTna.
Mmuoroo6pasue BemiecTB"
Knaccudukanmsi XuMHUUeCKUX peaKInii
B HEOPraHMYECKON U OPraHMYECKOU
)1 XUMHH. 3aKOH COXPAHEHUSI MACChI bubnmnoreka HOK
BELIECTB; 3aKOH COXPaHEHUS U 17.10.2025 | https://m.edso0o.ru/6335cdd2
MIPEBPAIICHHS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemoBbie 3P HEKTH XUMUYECKUX
22 eakuui. TepMOXuMHUYECKHE bubmmorexa [TOK
pearinti. 1ep 20.10.2025  hitps://m.edsoo.ru/d1db86da
ypaBHEHUS
Beruncnenus mo ypaBHEHUSM
23 XUMHUYECKHUX PEaKIUi U bubmorexa HOK
peardt 23.10.2025 | https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKHM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKkilnu, eé
24 3aBHCHMOCTH OT Pa3IUYHBIX (PaKTOPOB brbmmorexa [TOK
P POB- 24.10.2025 | https:/m.edsoo.ru/87b13954
Karanu3 u kaTanuzatopsl
25 I'oMoreHHbIe U T€TEPOTreHHBIEC PEAKITUN brbmmorexa [TOK
P peaitt 06.11.2025 | https://m.edsoo.ru/87b13954
[TpakTuyeckas padora Ne 1 o teme
26 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha bubmmorexa LIOK
P N P " 07.11.2025 | https://m.edsoo.ru/l1facaldl
CKOPOCTb XUMUUYECKON peaKliuu
7 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnmnoreka [JOK
XHWMHYECKOE PAaBHOBECHE 10.11.2025 | https://m.edsoo.ru/30952{9b
28 [TpakTrueckas padota Ne 2 o Teme but6mmoreka [IOK




"BnusiHue pa3nuvHbIX (aKTOPOB Ha 13.11.2025 | hittps://m.edsoo.ru/3bf34el7
MOJI0KEHNE XUMUYECKOTO
paBHOBeCHS"
DNEKTPONIUTHYECKAs JUCCOLIUALIHS.
bubnunorexa LIOK
29 CunbHbIe U crabble AIEKTPOIHTHI.
14.11.2025 | hittps://m.edsoo.ru/5£766bdf
CreleHs IUccoruanuu
Honnoe nponssenenue Boasl. Cpena
30 BOJHBIX %IJ.)CTBO é[B Bono I[o HLIP;“I ’ Bubmiorexa HOK
g p POB. BONOPOA 17.11.2025 | https://m.edsoo.ru/3966ca89
nokazarenb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 OPOTEKAOIIKE B pacTBOPaAX Bubmuorexa IOK
P Hl P P 20.11.2025 | https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIINHU B PACTBOPAX Bubmiorexa OK
F H p p 21.11.2025 | https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHUCINTEIHFHO-BOCCTAHOBUTEIHHBIE
33 eaxkuu. BaxxHelie OKUCIUTEIN U Bubmuorexa LIOK
DEAKHIH. 24.11.2025 | https://m.edsoo.ru/56226060
BOCCTAaHOBUTEIIH
34 MeTo/ 371eKTPOHHOTO (3JE€KTOHHO- bubnmnoreka [HOK
HMOHHOTO) OanaHca 27.11.2025 | https://m.edsoo.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB bubmuorexa [IOK
BEIIECTB 28.11.2025 | https://m.edsoo.ru/93fb97d2
36 Pemenne 3amay pa3sIMIHBIX THIIOB bubmiorexa LIOK
P 01.12.2025 | https://m.edsoo.ru/5a859d16
37 Pemrenne 3a1a4d pa3InyHbIX THIIOB bubmmorexa LIOK
et p 04.12.2025 | https://m.edsoo.ru/5afa265d
18 CucremaTu3anus 1 0000IIeHNe bu6mmoreka [JOK
3HAHUH 110 TeMe "XUMHUUECKHE 05.12.2025 | https://m.edsoo.ru/c161eb85




peakuuun"

KonrponsHas pabora o reme

bu6nmoreka [IOK

39
"Xumuueckue peakuuu" 08.12.2025 | https://m.edsoo.ru/a8a0a930
ITomoxeHre HEMETAIIOB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa HOK

T A 11.12.2025 | https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
duznyeckue cBOMCTBA HEMETAILIOB
AmoTponus HEMETAIUIOB (Ha MpUMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmmorexa [IOK
poZd, CCpBL, p 12.12.2025 | https://m.edsoo.ru/ef92c¢91c
yriaepoja)

42 Bogopon: nonyuenue, pusndeckue u bu6nunorexa LIOK
XUMHYECKUE cBOMCTBA. [ 'uipuIbI 15.12.2025 | https://m.edsoo.ru/0aa8f613
["ajioreHsl: HaX0XKJICHUE B MPUPOJIC,

43 CIoCcOOBI MOJTyYeHHUs, PU3NIECKHUE U bubmorexa HOK

i . 18.12.2025 | https://m.edsoo.ru/4e223795
XHUMHAYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHACIOPOACOIEPKAINE COETNHEHUS bubmorexa LHOK
e A 19.12.2025 | https://m.edsoo.ru/6b3255e6
rajJoreHoB
JlaGopaTopHble U TPOMBIIIICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubmuorexa [IOK
[IpuMeHeHne rajnoreHoB 1 ux 22.12.2025 | https://m.edsoo.ru/697 1aca4
COCJIMHEHU N
IIpakTuyeckas padora Ne 4. Pemenue

46 SKCIEpUMEHTAILHBIX 3a/1a4 110 TEME bubmorexa HOK
" p " a 25.12.2025 | https://m.edsoo.ru/8b26fecd

TI"anorens!

47 Kucnopoa: nabopatopHsie u bubmuoreka [JOK

MIPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHUS, 26.12.2025 | https://m.edsoo.ru/c8abc36a




¢du3nveckre 1 XUMHUYECKHE CBOMCTBA.
O3o0H. [Ipumenenue kuciopoaa u

030HAa
bubnunoreka LIOK

48 0)

KCHABL H TCPOKCHIRT 29.12.2025 | https://m.edsoo.ru/5¢8816a0

49 Pemenue 3a1a4 pa3IMUHbIX TUIIOB bubmorexa LOK

AP 12.01.2026 | https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0KJ€HUE B IPUPOJIE,
50 CH(I))CO6BI MOJTy4YCHUS (I?HSII)/IIIeCKHe u bubmorexa [IOK
v . 15.01.2026 | https://m.edsoo.ru/46afael6
XAMHUYECKHE CBOMCTBA
bubnunoreka LIOK

51
Ceposonopon, cykup! 16.01.2026 | https://m.edsoo.ru/7¢875999
Kucnopoaconep:xaiiie coeqMHEeHUS

52 CEpHI gcf)(ieiHIz)CTEl CBoﬁCTI; cepHOH bubmorexa LOK

DL P 19.01.2026 | https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTruyeckas padora Ne 5. Pemenue

53 SKCIIEPUMEHTAIBHBIX 33J1a4 10 TEME bubmmorexa LHOK

" P .. ,J,l 22.01.2026 | https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: Hax0XJAEHUE B IPUPOJIE,

54 CIocoOBI MOyYeHus, Pu3nyeckKue u bubnmnorexa [JOK
XUMHYECKHE CBOMCTBAa. AMMHAK, 23.01.2026 | https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoaconmepxaimme cOeTUHESHUS

55 asora %CIE)6CHIE)OCTH CBoﬁc:B a30THOM bubmorexa HOK

' 26.01.2026 = https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 IIpuMeHeHHe a30Ta U €ro COeAMHEHUN. bu6muoreka [JOK
A3oTHBIE ynoOpeHus 29.01.2026 | https://m.edsoo.ru/129f5059

57 dochop: HaXOKICHHE B IPUPOJIE, bubnmnorexa [JOK




CTOCOOBI OTYYEHUs, PU3NIECKUE U 30.01.2026 | https://m.edsoo.ru/9a6b43ec
XUMHYECKHEe CBOMCTBA. Docduabl u
dbochun
Oxcunsl dpocdopa,
58 docho c((I)) e(bxcz re kucaoTel. Conu bubmorexa [OK
P l\[, prratt ' 02.02.2026 | https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Ipumenenue dhocdopa u ero bubmmoreka [JOK
coenunenuii. DochopHbie ynoopeHus 05.02.2026 | https://m.edsoo.ru/a218070a
IIpakTunueckas padbora Ne 6. Pemenue

60 3KIZ:ne I/IMeHTaJ'II;HLIX 3aJ1a4 110 TeMeE bubmorexa [IOK

P A 06.02.2026 | https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYriepoa: HaX0XACHUE B TIPUPOJIC,

61 AJUTOTPOITHBIE MOTU(PUKALIHH; bu6nmorexa LIOK
(du3HUYeCcCKre U XUMUYIECKUE CBOWCTBRA, 09.02.2026 | https://m.edsoo.ru/1eb19f9%
MIPUMCHCHUE
Oxcup yriaepoaa(ll), oxcu

62 e I(l)y;(l\rf)) . (OJI)LHaﬂ Kicnom ueé bubmmorexa [IOK
yrIepot 26 12.02.2026 | https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3a1a4 pa3IMUHbBIX TUIIOB bubmmorexa HOK

A& 13.02.2026 @ https://m.edsoo.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOIL,
64 cé)oco6r,1 MOJTyYEHUs (1)1/13H§e(1:31<1/)11e u brbmmorexa [TOK
AT 16.02.2026 = https:/m.edsoo.ru/143558ab
XHMHYECKHE CBOMCTBA

65 Oxcun xpemuausi(1V), kpeMuueBas bubnuotexa [JOK
KHCJI0Ta, CUIIUKATHI 19.02.2026 | https://m.edsoo.ru/3170e7bl
IIpuMeHeHne KpEMHUS U €T0 bu6muoreka [JOK

66 i. C https://m. .
coenuHeHnu. CTEKII0, €ro MOJyYEeHuE, 20.02.2026 ttps://m.edsoo.ru/393cdac0

BUBI CTCKJIA

https://m.edsoo.ru/5823cefb




bub6nmoreka [IOK

67 Pemenne 3ama4 pas
HICHHE 3aAa PasIHIHbIX THIIOB 26.02.2026 | hitps://m.edsoo.ru/b624f801
68 Cucremaru3zanus U 0000IICHIE bubmuorexa [JOK
3HaHu# 1o teme "Hemeramnnr" 27.02.2026 | https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o reme Bu6muotexa [JOK
"Hemeramnnr" 02.03.2026 | https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON Bu6mumoteka [JOK
paboThI, KOPPEKIIUS OMHNOOK 05.03.2026 | https://m.edsoo.ru/2b7e¢9510
IlonoxeHue MeTanIoB B
[Tepunoanueckoii cuCTeMe XUMHUYECKHUX
71 351eMeHTOB. OCOOEHHOCTHA CTPOEHUS buGnuorexa [IOK
' P 06.03.2026 | https://m.edsoo.ru/9839¢c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue puznueckre CBOMCTBA
bubmuoreka [IOK
72 MeTamoB. [[puMeHeHne MeTaioB B
12.03.2026 | https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
CmaBsl MetasuioB. Kopposust bubnmnorexa [JOK
73
METAJLIOB 13.03.2026 = https://m.edsoo0.ru/42b872¢e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB Bubmiorexa IIOK
A& 16.03.2026 | https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psijft
75 HanpspkeHuit MetauioB. OOmume bubnuorexa [IOK
P - o 19.03.2026 | https://m.edsoo.ru/94eb377a
CTIIOCOOBI TIOJTYYSHUST METAJUIOB
O6mras xapakreprucTuka MmeTayioB [A-
rpynis! Ileprnoandaeckoif CHCTEMEBI
76 XI;)/I};/IHI/I‘-ICCKI/II;)( sneMeHToB. HaTpuii n bubnmotexa LOK
) P 20.03.2026 | https://m.edsoo.ru/e12c26b3

KaJui; MMoJIy4ycHHE, (I)I/ISI/I‘ICCKI/IC )51
XUMHUYCCKUC CBOﬁCTBa, MIPUMCHCHUC




IMPOCTHIX BCIICCTB U UX COGI[I/IHeHI/Iﬁ

OO01mas xapakTepucTHKa METaJIOB
ITA-rpynmnst [Tepuoanueckoit cucTeMbl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJBIUI: TIOTy4YeHune, GU3ndecKue u 23.03.2026 | https://m.edsoo.ru/7¢c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN
73 JKécTkocTh BOMIBI U CIIOCOOEI €€ bubnunoreka LIOK
yCTpaHEHHUS 26.03.2026 | https://m.edsoo.ru/c74bfae9
79 AnroMuHUil: ony4denue, Gusnueckue bubnunoreka LIOK
Y XMMUYECKHUE CBOWCTBA, IPUMEHEHHE 27.03.2026 | https://m.eds00.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
20 TUJPOKCH]IA aJTFOMUHUS, bubanorexa [JOK
TUAPOKCOKOMIUIEKCHI aJTFOMHHMS, UX 06.04.2026 | https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3aga4 pa3nuyHbIX TUIIOB
P 09.04.2026
[IpakTuueckas padora Ne 7. Pemenue
bu6nmorexa LIOK
82 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
" " 10.04.2026 | https://m.edsoo.ru/27a4af43
Mertasuibl TJIaBHBIX TTOATPYTII
OO6m1ast XxapakTepruCTUKa METAIIJIOB
23 no6ouHbIX noarpynn (b-rpymnm) bubnmnoreka [HOK
[Iepuoanueckoit cucTemsl 13.04.2026 | https://m.edsoo.ru/610d7431
XUMHUYECKUX HJIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA
84 XpOMa U €ro COeAMHEHU M, UX brbmorexa OK
P ’ 16.04.2026 | https://m.edsoo.ru/991 1bef3
MIPUMEHEHHE
85 Baxwneriume coeMHeHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranar kayus, ero 17.04.2026 | https://m.eds00.ru/039d69c8
OKHUCIIUTEIbHBIC CBOUCTBA
dusnueckue U XUMUYSCKUE CBOMCTBA
86 ’Kenesa u ero coenuuennii. [lonygyenne bubmorexa LIOK
PO 20.04.2026 | https://m.cdsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUJIaBOB Kelie3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MeIU U €€ COeIUHEHUN, X buGnuorexa [IOK
’ 23.04.2026 | https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
dusnueckue U XUMHUECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COCIUHEHUN, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI 24.04.2026 | https://m.edsoo.ru/blf2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHBIX 3324 110 TEME bubnmorexa [IOK
P 8 . 27.04.2026 | https://m.edsoo.ru/a6e352ea
"MeTaiibl TOOOYHBIX OArpyHH"”
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnuorexa [IOK
Aap 30.04.2026 | https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3aIUs
91 M3Y4EHHOTO MaTepraia o TeMe bubmorexa LHOK
" i " P 04.05.2026 | https://m.edsoo.ru/e91{e975
MeTtaminl
90 KonTponbHas pabota no teme bubnmnoreka [HOK
"MeTtasuibr" 07.05.2026 | https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN bubnmnoreka [HOK
paboThI, KOPPEKIUS OMINOOK 08.05.2026 | https://m.edsoo.ru/9ebff2fd
Ponb xuMnu B o0ecrieueHnu
04 YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK
[TonsiTHE O HAyYHBIX METOAX 14.05.2026 | https://m.edsoo.ru/080fe1f0

HUCCICI0BaHNA BCIICCTB




HaquHe IMPUHOMUIIBI OPraHu3aluu
XUMHYCCKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
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INPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

BJ'Ia,I[eHI/Ie CHCTEMOM XUMHUUYECKUX 3HaHHI>i, KOTOpas BKIHOYACT:

OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHII 3JIEMEHT, aToM, HW30TOIIbI,
3NIEKTpOHHAst 00ojouka aroma, §-, p-, d->JIEKTPOHHBIE OPOHWTAIM ATOMOB,
OCHOBHOE U BO30Y>KIAEHHOE COCTOSIHUE aTOMA, MOH, MOJIEKYJa, BAICHTHOCTb,
ANEKTPOOTPHUIIATENBHOCTD, CTEIIEHb OKHCIEHUS, XUMHUYECKas CBS3b (0- U T-
CBs3b, KpaTHBIE  CBs3M), TuUOpuau3alvsg  aTOMHBIX  opOwuTanei,
KpUCTANTMYECKasi pemeTka, MOJb, MOJISIPHAs Macca, MOJIAPHBIA 00BEM,
MOJISIpHAsI KOHIICHTpAIUs, PacTBOPHI (MCTUHHBIC, NUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATHI,  YIJIEPOJIHBIM  CKeleT, (yHKIHMOHAIbHAS TIpyMIa,
paaukan, W30Mephbl, CTpPYKTypHas (opmyrna, wuzomepus (CTpyKTypHas,
reoMerpuueckas (LUC-, TPAHCU30MEPHsI), TOMOJIOTUYECKUIM P, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOJ- M a30TCOACPIKALINE COCTUHEHHS, OMOIOTHYECKH
aKTHUBHBIC BellecTBa (YrJeBOJABI, JKHUpBI, O€IKH), MOHOMEp, MOJIHUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COCAMHEHUs, KPEKHUHT,
pudopmMuHT, THIIbI XUMUYECKUX peakiuit (OKHCTUTENBHO-
BOCCTaHOBUTEINIBbHBIE, SK30- M dHJOTEPMHUECKHE, pEaKIIU1 HOHHOTO OOMeHa,
rOMO- U TeTeporeHHble, OoOpaTUMble H HEOOpaTUMBIE), PacTBOp,
ANEKTPOJIUTHI, HEINEKTPOIUTHI, FMEKTPOJUTUYECKAS TUCCOIMALUS, CTEIEHb
JUCCOLIMAlMY, OKHUCIUTENb, BOCCTAHOBHUTENb, DJEKTPOJIU3, CKOPOCTb

XUMHUYECKON PeaKui, XUMHUIECKOE PABHOBECHE)

1.2

1.3

TEOPHUH U 3aKOHBI (TEOpUS XMMHYECKOTO CTPOCHHUS OPTaHMYECKUX BEIIECTB
AM. byrtneposa, Teopust BJIEKTPOJIUTHUYECKON JIMCCOLUAIINH,
[Tepuoanueckuii 3axkon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JEXKallMe€ B OCHOBE IMOHMMaHUS MPUYMHHOCTH W CUCTEMHOCTH
XAMHYECKUX SBJIEHUIN, COBPEMEHHBIE MPEACTABICHUS O CTPOCHHUH BELIECTBA
Ha aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX

MPEACTABICHUSA O MEXAHU3MAX XUMUUYECKUX PEAKIUN, TEPMOJUHAMUYECKUX

U KHUHCTUYCCKHUX 3dKOHOMCPHOCTAX HUX MNPOTCKAHUA, O XHUMHUYCCKOM

paBHOBECHUHN, TUCIICPCHBIX CUCTEMAX




1.4

1.5

2.1

(akTOIOTMUECKUE CBEACHUS O CBOMCTBAaxX, COCTaBe, IMOJYYECHUH U
0€30I1aCHOM HCIIOJIb30BaHUN Ba)KHEHIINX HEOPraHMYECKUX M OPraHUYECKUX

BEIIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YeJIOBEKa
oOuiye Hay4dHble NPUHIUIB XUMHYECKOTO MPOU3BOACTBA (HAa MpUMeEpe
MIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHUaKa, METaHoJa, epepadoTku HedTH)

CdopMUpoBaHHOCTb YMEHUI BHISBIISTD:

XapaKTEPHBIC IIPU3HAKKW W B3aHMMOCBA3b H3YUYCHHBIX HOHHTHﬁ, IIPpUMCEHATH
COOTBCTCTBYOIIMC TIMOHATUA IIPpU  OIHMCAHHUKU CTPOCHHA U CBOICTB

HCOPTaHUYCCKUX U OPraHNvYCCKUX BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aUMOCBA3b XUMHUYCCKHUX 3HaHI/H>'I C IIOHATHUAMHU U HpeI[CTaBJ'IeHI/ISIMI/I ,prFI/IX
peIMETOB Il 00Jiee OCO3HAHHOTO MOHMMAHHS U OOBSICHEHUS CYINTHOCTU

MAaTCPUAJIBbHOI'O CAMHCTBA MHUpPaA

3.1

C(bOpMI/IpOBaHHOCTB YMCHHA UCIIOJIB30BATh!:

HanMCHOBaHUA XUMHUYCCKHUX COCI[I/IHGHI/Iﬁ MCKAYHAPOAHOTO COI03a
TeOpeTquCKOﬁ u HpHKJIaHHOﬁ XUMHHU U TPHUBHAJIBHBLIC HA3BAHUA BCHICCTB,
OTHOCAIIMXCA K H3YYCHHBIM KJIaCCaM OpPraHNMYCCKUX W HCOPraHUYCCKHUX

COEIMHEHUU

3.2

4.1

4.2

4.3

XUMHYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS (OPMYJT HEOPraHHYECKUX
BEIIECTB, MOJICKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U

CKeJIETHBIX) (hOpMYJT OpraHUYECKHUX BEILECTB
ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

HEOpPraHWYeCKHe BEIECTBA, CAMOCTOSITENIbHO BEIOMPATh OCHOBAHHS U KPUTEPUH
JUIS KJIacCU(DUKALUKU U3y4aeMbIX XUMHUUECKUX OOBEKTOB
OpraHMYecKHe BEIIECTBA, CAMOCTOSITENIbHO BBIOMPATh OCHOBAaHUS U KPUTEPUH
JUIs KJTacCU(UKAIIMU U3y4aeMbIX XMMUYECKUX OOBEKTOB
O pa3fiMyHbIM TpH3HAKaM (YMCIy M COCTaBy pEardpyroluxX BeIIEeCTB,
TermI0BoMY 3((eKTy peakuH, U3MEHEHHUIO CTENEHEH OKHCIIEHHS AJIEMEHTOB,

00paTUMOCTH PEAKIINY, YYaCTHIO KaTaln3aTopa)

ChopMHUpPOBAaHHOCT, YMEHUSI XapaKTEPU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YKIEHHOM COCTOSHUM) M MOHOB XHMHYECKHX
sanemeHToB 1 — 4 mepuonoB Ilepuoanueckoii cuctemsl .M. MenaeneeBa u
WX BAJICHTHBIC BO3MOXXHOCTH, WCIIOIB3YS TOHATHS §-, p-, d-dJEKTPOHHBIC

opOuTaNu, S3HEPreTU4ecKue ypoBHU

ChopMHUpPOBAaHHOCTE YMEHUS OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS

CBOMCTB XMMHYECKHX OJJIEMEHTOB M 00pa3yeMbIX HMH COEIMHEHUH IO



[IEpUOJIaM U IPyIIIaM

CdopMUpOBaHHOCTH YMECHHSI COCTABIISITh YPABHCHUSI XUMUYECKUX PEAKITUH U

pPacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKqu/I MOCpCACTBOM COCTAaBJICHUA

QJICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

7.2

7.3

8.1

8.2

10

YpaBHEHUS pEaKIUil pa3IM4YHbIX TUIIOB; MMOJIHBIE U COKPAIIEHHBIC YPaBHEHUS
peaxkuil HOHHOTO OOMEHAa, YUMTBhIBAsi YCIOBUS, IIPU KOTOPBIX 3TH PEaKIHH
UIYyT 10 KOHIA

peaknuil TUApONM3a, peaKIuil KOMIUIeKcooOpa3oBaHMs (HAa TMpUMeEpe

TUIPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUS)
CdopMupoBaHHOCTH YMEHHUS MOATBEPIKIATH:

Ha KOHKPETHBIX IIpUMEpPAX XapakTep 3aBUCHUMOCTHM  PEaKLIMOHHOU
CIIOCOOHOCTM  OpPraHMYECKHUX COEIMHEHUH OT KpaTHOCTM M  THIA
KOBAJEHTHON CBSI3U (G- M T-CBA3M), B3aUMHOI'O BIIMSHUS aTOMOB U TPy
aTOMOB B MOJEKYJax, a TaKKe OT OCOOCHHOCTEH pealM3alliy Pa3InYHbIX

MCXaHU3MOB IIPOTCKAHHA peaKHI/Iﬁ

XapaKTCPHbIC XUMHNYCCKHUC CBOMMCTBA BCIICCTB COOTBCTCTBYHOIIMMU

DKCIIEPUMEHTAMM U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupoBaHHOCTb YMEHMS XapaKTepu3oBaTb COCTaB U BaKHEHIIne
CBOICTBa BEILECTB, IPUHAJUIEKAIINUX K ONPECIIEHHBIM KJlaccaM U TpyImnam
coeIuHEHUN  (IpoCThle  BEUIECTBA, OKCUABI, TUAPOKCUIBI,  COJIH;
YIJI€BOAOPOABI, MPOCThIe 3PUPBI, CHUPTHI, (EHONbI, aJdbJAETH/bl, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIOXHBIE 3(UPBI, JKUPBI, YIJIEBOIbl, AMHUHBI,
AMUHOKUCIIOTBI, OEIIKN)

ChopMupoBaHHOCT YMEHMSI TPOBOAMTH PACUYETHI IO XHMHYECKHM
dopMynaM M ypaBHEHHUSM XHUMHUYECKMX pEaKIUHd C HCIOJIb30BAHUEM

(bu3NYECKUX BETNYMH:

10.1

10.2
10.3
10.4
10.5

Macchl (00b€Ma, KOJUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO U3
MCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C OMPEIEIEHHON MacCcOBOM JTonei

pPacTBOPEHHOTO BEUIECTBA WITU IaHO B U30BITKE (MMEET MIPUMECH )
MacCOBOM WM 00BEMHOM O, BBIX0/1Aa IPOAYKTA PEAKIIHH
TEIIOBOTO P QeKTa peakui

00BEMHEIX OTHOIIICHUH Ta30B

M0 HAXOXJACHUIO XUMUIECKOH (hOpMYIIbI BEIIECTBA




11

Bnanenue cucremoil 3HaHMM O METOAAX HAYYHOI'O IIO3HAHUS SIBICHUH
MIPUPOBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE TPUMEHSTh 3TU
3HAHMS TP SKCIIEPUMEHTATHFHOM MCCIICIOBAHNUU BEIIECTB U JIJIsl OOBSICHEHUS
XAMHYECKUX SIBJICHUMH, HMMEKIIMUX MECTO B MPUPOAE, IPAKTUYECKON

JACATCIIBHOCTH 4YCJIOBCKA U B HOBCGIIHCBHOP'I KHU3HU

12

CdopMupoBaHHOCTh YMEHHS TIPUMEHSTH (MCIOIB30BATh) 3HAHUS O COCTABE M
CBOMCTBaX  BEIIECTB JUII  OKCIEPUMEHTAJIbHOM  INPOBEPKU  TMIIOTE3
OTHOCUTEJIbHO 3aKOHOMEpPHOCTEW IMPOTEKAHUS XHMUYECKUX peakuuid u
IIPOTHO3UPOBAHUSI ~ BO3MOXKHOCTEH  MX  OCYIIECTBJIEHHUS;  CUCTEMHbIE
XUMHMUYECKUE 3HAHUS M OOBSCHEHHS M TNPOTHO3UPOBAHUS  SBICHUH,
UMEIOIIMX €CTECTBEHHOHAYYHYIO NPUPOAY; Ul TPHUHITHS I'PaMOTHBIX

peH_IeHI/Iﬁ HpO6J'IeM B CUTYyalusX, CBA3aHHBIX C XUMHUEH

13

CdopMupoBaHHOCTh YMEHUSI IUIAHUPOBATh W MPOBOJUTH XUMHUYECKUN
IKCHEPUMEHT (TOJIyYeHHE M HW3YYeHHE CBOWCTB HEOPTAaHHMYECKUX H
OpTraHU4YCCKUX BCIICCTB, KAUCCTBCHHBIC PCAKIIUN YITIEBOAOPOA0B PA3JIMIHBIX
KJIACCOB W  KHCJIOPOJCOACPKAIIMX OPraHWYEeCKUX BEIIECTB, pEUICHHE
IKCIECPUMEHTAJbHBIX 3a7ad [0 pACIIO3HABAHUIO HEOPraHWYECKUX U
OPraHUYeCKUX BEIIECTB) C COOJIIOJICHHEM MIPaBUil 0€301acCHOTO 00paIIeHus C
BEIIECTBAMH U JITA0OPATOPHBIM 00OpYyIOBaHHWEM; (HOPMYJIHPOBATH IIEIH
UCCIICIOBAHMSI;  MPEJACTaBIATH B PANIMYHOW  GopMe  Pe3yJbTaThl

SKCIICPUMCHTA, aHAJIU3UPOBATH U OLICHUBATH UX NOCTOBCPHOCTH

14

15

CdopMHpOBaHHOCT YMEHHUSI OCYIIECTBIISATH II€JICHANIPABICHHBIA MOMCK
XUMUYeCKOW HMH(OpMALMU B pa3IMUHBIX MCTOYHHMKAX (HayyHas M y4eOHO-
Hay4dHas JITepaTypa, CpeicTBa MaccoBOil MH(opMmanuu, cetb MHTepHET M
JIpyrue),  KPUTHYECKH  aHAJM3UpOBaTh  XUMHUECKYI0  MH(OpMALHIO,
nepepabarbiBaTh €€ W HCHOJb30BaTh B COOTBETCTBUU C ITOCTaBJIEHHOMN

yueOHoiIl 3aaueit

CchopMHpOBaHHOCTE YMEHMS MPOTHO3UPOBATH, AaHAJIM3UPOBATh U OIICHUBATh
UHQOpPMAIMIO € TO3MIUM SKOJOrMYECKOM O€30MacHOCTH MOCHEeICTBUNA
OBITOBOM M IPOU3BOJICTBEHHOM JESITENbHOCTH YEIOBEKa, CBA3aHHOW C
nepepabOTKOI BelecTB; CPOPMUPOBAHHOCTb YMEHUN OCO3HABaTh OMACHOCTb
BO3/CHCTBHS HA KUBbIE OPraHU3MBbI ONPEAEIEHHBIX BEIIECTB, [IOHUMAst CMBICT
NoKaszaresisl IpeNesbHOM JOIMyCTUMON KOHLIEHTpAalUM, W MOSCHITH Ha
mpuMepax CIIOCOOBI YMCHBIICHUA W TNPCAOTBpaAlllCHHUA WX BPECAHOI'O

BOS}I@ﬁCTBHfI Ha OpraHu3M 4YCJIOBCKa



HEPEYEHbDb 3JIEMEHTOB COAEPKAHUS, TPOBEPAEMbBIX HA
EI'D 1O XUMHUHU

Kon
1

IIpoBepsieMblii 3JIEMEHT COJePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

1.4

1.5

1.6
1.7

Crpoenue BeuiectBa. CoBpeMeHHasi MOJIENb CTPOCHU aroma. Pacnipenenenue
AJIGKTPOHOB IO 3HEPreTHYeckuM ypoBHiIM. Kiaccudukanms XUMHUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHHMSI SHEPreTUUECKUX YPOBHEH aTOMOB (s-, p-,
d-anemenToB). OCHOBHOE U BO30YXAEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHAs

KoH(pUryparnus aroma. BaleHTHBIC JIEKTPOHBI

Ilepnonnueckas cucrema xumuueckux oanemeHtoB J[.M. Mengeneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTU HM3MEHEHHSI CBOWCTB 3JEMEHTOB M HX COCIUHEHUU IO
nepuojamM M rpynmnam. 3aKOHOMEPHOCTHM B M3MEHEHUHM CBOMCTB IPOCTBIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB
BanentHocts. DnekTpoorpuniarenbHOCTh. CTEneHb OKUCICHUS

Buner  xumuueckoil cBA3M  (KOBaJIeHTHAs, HWOHHAsA, MeTaJUIM4yecKas,
BOJOpPOJHAs) U MexaHu3Mbl €€ oOpa3oBaHus. MexXMOJIEKyIspHbIE
B3auMo/JieiicTBUs. BelecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
Tunsl KpUCTATTMUECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT TUIA

KPUCTALINYECKON PEIETKA

XumMuueckas pcaKnus. KHaCCH(bHKaHHH XUMHNYCCKHUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEeHuUs

1.8

OOpatumble peakuuyu. XUMHYECKOe paBHOBecHe. DakTOphl, BIMSIOLINE Ha

COCTOsIHME XUMHUecKoro paBHoBecus. [Ipuanun Jle [larense

1.9

OnektponuTrueckas nuccoruanus. CuabHbIe U cnadbie 2JeKTpoiauThl. Cpena
BOAHBIX pPaCTBOPOB BCHICCTB: KHCJIad, HeﬁTpaHBHaf[, mIeJI04YHasd. Crenessn

Jucconyanuu. Peakiyy HOHHOTO oOmeHa

1.10

1.12

I'mppomns coneit. MoHHOEe mpou3BeneHue BOAbL. BOAOpPOAHBIN ITOKa3aTelb
(pH) pactBopa

CrocoObl  BBIp@KEHHSI  KOHIICHTPAIMM  PAacTBOPOB:  MaccoBas  JIOJS
pacTBOPEHHOIO BELIECTBA, MOJIIPHAs KOHUEHTpauus. Haceluienusle u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KprcTaimmoruaparsl

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pCaKkuu. IloBegeHue BEIIECTB B cpeaax

¢ pa3HbIM 3HadeHneM pH. MeToibl a1eKTpoHHOr0 OanaHca



1.13

DNEeKTPOIN3 PacTBOPOB U PaCILUIaBOB COJIEH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

2.2

2.3

Knaccudukanus HEOPraHUYECKUX COCTMHEHUIA. Homenknarypa

HCOPraHN4YCCKUX BCIICCTB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPUM, Kajaui, KaJbIUH,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, XKeJIe30, Mellb) U UX coeauHeHui. OO0mue

CIIOCOOBI MOJTYYCHHSI METAJIIOB
XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAJIOB (rajoreHOB, CEphl, a3o0Ta,
dochopa, yraepoma U KpeMHHS) W HMX COCOUHEHHH  (OKCHJIOB,

KHCJIOPOJICOIEPKALUX KMCIIOT, BOAOPOJHBIX COEAMHEHNN)

24

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAMJICIKAIINUX K

Pa3JIMYHBIM KiIaCCaM

2.5

###Par#H# nenTudukanms HeopraHmyecknx coeanHeHmni. KauectseHHbie

PCaKIMy Ha HCOPIraHNYCCKUC BCIICCTBA U NOHBI

3.1

3.2

33

OCHOBBI OPraHUYECKON XUMUHU

OcCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHYECKOTO CTPOCHHSI OPTaHHMYECKUX
coenuHennii  A.M. byrtiepoBa. VYTIiepoIHBIH  CKEJIET OpPraHUYecKOu
MOJIeKyJibl. KpaTHOCTP XMMHUUYECKOW CBSI3U. S- M P-CBSI3U. Sp3-, sp2-, Sp-
rudpuan3anuu opouTaseil aToMoB yriepoja. 3aBUCUMOCTh CBOMCTB BEILLECTB
OT XHMMHYECKOTO CTpOeHUs MoJiekyl. ['omororu. ['omomoruueckuid ps.
N3omepust u uzoMepsl

[TonsTne o QynkuuoHanbHOM rpymnme. OpueHTanMoHHBIE 3G (HEKTHI
3aMECTUTENIEN

[IpencraBienne o KiaccU(pUKAIMU OPraHUYECKUX BemlecTB. HoMmeHkmaTypa
OPTraHWYECKUX COCTUHEHUU (CHCTeMaTH4ecKkas)) W TPUBUAJIbHBIC Ha3BaHUS

BOXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

34

CBoOogHOpaUKANBHBIH W HOHHBIM MeXaHW3Mbl peakuuu. [loHsiTHe O

Hykieoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [IpaBuino 3aiiiieBa

3.5

AJIKaHBI. XuMUYECKue CBOICTBA AJIKAHOB: raJOreHUPOBAHHUE,
JNErUAPUPOBAHUE, TEPMHUYECKOE pa3JIOKEHUE, KPEKHUHI, H30Mepu3anus,
ropenue. Ilonmyuenue ankanoB. [lukmoankanel. Crneunduka CBONCTB
[IHUKJIOAJIKAHOB C MaJlbIM pa3MepoM IHKiIa. Peakuuu npHCcCOeNVHEHUsS H

PaaAuKAJIBHOTO 3aMCIICHU A

3.6

ATIKEHBI. XHAMHUYECKHE CBOMCTBA: peakuuu NIPUCOEINHEHUSA
(raoreHupoBaHue, TUAPUPOBAHUE, THUIPOTATIOTEHUPOBAHUE, THUIpaTalus),

TrOpCHUs, OKHUCICHUA U IMOJIMMCPU3AlIUU. HpOMBIIJ_UICHHLIC n J'Ia60paTOpHBIe



CTIOCOOBI TIOTYYEHUS ATKEHOB

3.7

Ankanuensl. XMMUYECKHE CBOICTBA aJKaJUEHOB: peakLUUU IPUCOEIUHEHUS
(ruapupoBaHMe, TaJOTeHUPOBAHUE), TOPEHUs U noaumepusauuu. [lonyuenne

AJIKaIMCHOB

3.8

AJIKUHBI. XuMuyeckue CBOIiCTBa: peaxkuuu IPUCOETUHEHUS
(raoreHupoBaHue, THAPUPOBAHUE, TUIApATALUs, TUIPOraIOTeHUPOBAHUE)
KaK CIIoco0 MorydeHus! OJIMMEPOB M IPYTUX TOJIE3HBIX MPOAYKTOB. Peakiun
3aMmenieHus. ['opeHue aneTuiieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOI'O

IIaMCHU JJIs1 CBAPKU U PE3KHU METAJLIIOB. HpI/IMeHeHI/Ie allCTHUJICHa

39

Apenbl. XuWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUH SICKTPODUIHLHOTO
3aMelIeHus, pUCOeAUHEHUs (THAPUPOBaHUE, TajoreHupoBaHue). Peakuus
roperusi. OcCoOOEHHOCTH XUMUYECKUX CBOMCTB Tonyousa. [lomyuenue GeHzona.
Oco0eHHOCTH XMMHYECKUX CBOWCTB crHpoiia. [lommmepusamusi CTUpOIIA.

Crioco0bl MoTy4eHHs! ¥ TIPUMEHEHUE apOMaTUUYECKUX YTIIEBOJI0POIOB

3.10

3.11

3.12

3.13

3.14

Cnuptsl. [lpenenbHble OZHOATOMHBIE CHUPTHl. XUMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HaTpUEM Kak CIOCO0 YCTAaHOBJIGHUS  HaJIM4Us
TMJIPOKCOTPYMIbI, C TaJOr€HOBOAOPOAAMU KaK  CIIOCOO  MOJTy4eHUs
pacTBOPUTENIEH, BHYTPU- M MEXMOJIEKYJsApHas Jeruaparauus. Peaxknus
ropenus. [lomyuenue sTaHoNa: peakiusi OpOMXKEHUS TIIIOKO3bI, THApATAIUs
STWIECHA. OTWIEHIVIMKOIb W TJMLIEPUH KaK NPEACTABUTEIN IPEAEIbHBIX

MHOI'0AaTOMHBIX CITMPTOB

deHoy. XUMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HaTpueMm, THApOKCUIAOM

HaTpusi, Opomom). [Tomyuenue peHona

ATbJeruasl. XuMH4ecKue CBOMCTBa MpeaebHbIX abJAETU/IOB:
THIPUPOBAHNE; KAUECTBEHHBIE PEAKIIMU Ha KapOOHWIBHYIO TPYIIY (peakius
«cepebpstHOTO  3epKajia», B3auMmojelicTBue ¢ ruapokcuaom wmeau (ID).
HOJ'Iy‘IGHI/Ie NpEaACIbHBIX aJIBACTUA0OB. OKHCJICHHUEC CIIMPTOB, TIUApaTalusa
arieTusieHa. AIETOH KakK MpeACTaBUTENh KeTOHOB. OCOOEHHOCTH peakluu

OKHCJICHHA all€TOHa

KapOoHoBbIe KHCIIOTBI. XMMHYECKHE CBOWCTBA MPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XMMMUYECKHUX CBOWCTB MYpaBbHUHOMN
KUcnoThl. [lomyueHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJIEHHE aJKaHOB, AJIKEHOB, NEPBUYHBIX CIIMPTOB, albJerniaoB. Beicimne
npeJesbHbIEe U HelpeaebHbIe KapOOHOBBIE KUCIIOTHI

Crnoxuble >pupbl U Kupbl. CHocoObl TONYyYEHHUS CIOXKHBIX 3(HUPOB.

OO6parumocth peakuuu sTepuduxanuu. llpumeHenue crnoxxHbIX 3(QUPOB B

NUIIeBOH U napdroMepHO MPOMBIIUIEHHOCTH. JKHpBI KaK CIIOKHbBIE dPUPbHI




3.15

TJIMIEpUHA M BBICIIMX KapOOHOBBIX KHCIIOT. XUMHUYECKUE CBOMCTBA YKHUPOB:
TMJIpUpOBaHUE, OKUCIIeHHe. ['uaposnn3, win oMblUIEHHE, )KUPOB KaK CIOCO0
IIPOMBIIIJICHHOT'O TIOJIY4Y€HUS COJEeH BBICIIMX KapOOHOBBIX KUCJIOT. MBLI4 Kak

COJIM BBICHIHNX Kap60HOBbIX KHCIIOT

XUMHUYECKHE CBOWCTBA IVIIOKO3bI: PEAKIMU C Y4acTUEM CHHUPTOBBIX U
QJIBJICTUIHOM TPYIII U MOJIOYHOKHKCIIOE Opoxenue. [I[pumenenue rirokossl, eé
3Ha4YeHHUE B JKU3HEACATENBHOCTU opraHmsMa. Jlucaxapuuabl: caxaposa,
MajbTO3a. BoccTaHaBinuBaromie MW HEBOCCTAHABIMBAIOLIME JUCaXapubl.
I'mpponns nucaxapunos. Ilonmcaxapuabl: kpaxman, riavkoreH. CrpoeHue
MaKpOMOJIEKYJ KpaxMaJla, INIMKOTeHa U Leunono3bl. dusnyeckue cBONCTBA
KpaxMaja M LEeJUI003bl. XHMMHUYECKHE CBOMCTBAa Kpaxmaiua: TUAPOIIM3,
KayecTBEHHasl peakiusi C HOAOM. XHUMHYECKHE CBONCTBA LIEJUIIOJIO3bI:
THJIPOJIN3, TOTydeHue 3GUpoB Lewono3bl. IloHATHE 00 MCKYyCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEIK)

3.16

3.17

AMUHBI. AMHMHBI KaK OpPraHMYECKHE OCHOBAHMS: pPEaKIHH C BOJOM,
KHUCJIOTaMH, PEaKIUs ropeHus. AHWIMH KaK MPEACTaBUTENb apOMaTUUECKUX
aMHMHOB. XHMMHUYECKHE CBOICTBA aHWJIMHA: B3aUMOJEHCTBHE C KHUCIOTAMHU,
OpoMHOI BOJ0M, okucneHue. [lomyuyeHne aMuHOB aNKUIMPOBAaHHEM aMMHAaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0B

AMUHOKHCIOTBI U O€lIKH. AMHUHOKHMCIOTHI Kak aM(OTepHble OpraHHYecKue
coenuHeHusl. OCHOBHBIE aMHHOKHCIIOTHI, 00pasytomue Oenku. XUMHYECKHe
CBOWCTBa OEJKOB: THIPOJIM3, JI€HATypalys, Ka4eCTBCHHbIC (LBETHHIC)

pCaKknuuu Ha OcKH

3.18

CTpOGHI/Ie U CTPYKTypa HOJHUMEPOB. 3aBUCHMOCTh CBOMWCTB IMOJIMMEPOB OT
CTPOCHUSA MOJICKYII. OCHOBHBIE CITOCOOBI MOJIYUCHUSA BBICOKOMOJICKYIIAPHBIX
COCITMHCHHUIA: pCaKknuun MMOoJIMMEpHU3allu n TTOJIMKOHJACHCAIIUH.

Knaccudukanms BosokoH

3.19

H##Par#H# nenTndukanus opraHMuecKUx coeIMHeHN. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHHUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHEBHOM u3HU. [IpaBuia Ge3omacHoil paboOThl ¢ €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

Xumuss U 310poBbe. XHUMHS B MEOULMHE. XUMHA U CEIBCKOE XO3SMCTBO.
XuMHs B IPOMBILIUIEHHOCTH. XUMHUSI U SHEPreTUKa: MPUPOJAHBIA U MOMYTHBIN
He(TAHOI Ta3bl, UX COCTAaB M HCMONb30BaHue. CocTaB He(TH U e€ mepepaboTka

(MpUpOIHBIE UCTOYHUKHU YTIIEBOIOPOIOB)



XuMHUsI ¥ 3KOJOTUS. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEAbl U €ro

nocneactsus. Oxpana rugpocdepsl, MouBbl, aTMocdepsl, GIopbl U payHbI OT

+3 XUMHUYECKOro 3arpsisHeHus. [IpoOrema OTX0/10B M MOOOYHBIX MPOIYKTOB.
AInbTepHAaTUBHBIC HUCTOYHUKHU YHEPTUU
OO0mue nmpeAcTaBIeHUS O MPOMBIIUICHHBIX  CIOCO0aX — MOJy4YeHHS
XUMUYECKUX BEIIEeCTB (HAa TMpuUMepe MPOU3BOACTBA aAMMMAKA, CEPHOMU
4.4 kuciotTel). Yépnas u uBerHas Mertamutyprus. CTEKIO U CHUJIMKaTHas
MPOMBILUIEHHOCTh. [IpoMblnuieHHas opranuuyeckas xumusd. Celpp€ s
OpraHMYeCKON IPOMBIIUIEHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
###Par###PacuéTbl Macchl BelIeCTBa WM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEILIECTBA, MACCE WM 00BbEMY OHOIO U3 YUAaCTBYIOIIMX B
peaKIiy BEIIeCTB
5.2 ###Par#Ht#PacuéTsl TeruioBOTO 3 PeKTa peakiuu
5.3 #H##Par#HH#PacuéTbl 00bEMHBIX OTHOIIEHUHN T'a30B IIPU XUMUYECKUX PEAKIUIX
5.4 ###Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MTPOIYKTOB
' peaxiuu, eciiy OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 ###Par#Ht#PacuéThl MaccoBOU MM 0OBEMHOM JTONTM BBIXO/1a MTPOIYKTA
' peaKLMu OT TEOPETUUECKH BO3MOKHOTO
###Par#Ht#PacuéTsl Maccel (00BEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA
5.6 peakIy, €clii OJHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHOMN
MacCOBOM J0JIEH pACTBOPEHHOIO BEILIECTBA
57 ###Parf##Pacy€ThI ¢ HCIOIb30BAaHUEM ITOHSATHH «MaccoBast TOJIS»,
' «MOJISIpHAs! KOHIIEHTPALHUs», «PACTBOPUMOCTH)
###Par##H#Hax oxneHre MoJeKyIsIpHOM (POpPMYIIBI OpraHUYECKOTO BEIIECTBA
5.8 10 €T0 TUIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIHNX B €r0 COCTaB,

HJIN 110 IPOAYKTaM CropaHusa

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

» Xumus; 10 knace. yrnyoaennoe ooyuenue Epemun B.B., Ky3smenko H.E., Tepenun B.U.
u ap.; nox penakuueit Jlyauna B.B. OOmiecTBo ¢ orpaHiyeHHONW OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmectBo «M3natenscTBo «IIpocBerienne

* Xumus; 11 knace. yrmyonenHoe o0yuenue Epemun B.B., Ky3emenko H.E., JIpo3nos
A.A., u op.; nox penakuueit Jlynuna B.B. O61iecTBo ¢ orpaHi4eHHOM OTBETCTBEHHOCTbIO
«IPODAY; Axnmoneproe obmectBo «M3narenscTBo «IIpocBemienne»
METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
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