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MHOSACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma 1o XMMuu Ha ypoBHE CpeAHEro o0I1iero oopasoBanus pazpadoraHa Ha ocHOBe DenepaabHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanun», TpeOoBaHMM K pe3ylbTaTam OCBOEHUS (denepanbHON
oOpazoBaTenbHO# TIporpaMMmbl cpeaHero odmiero oopazoBanusi(®OIT COO), npeactaBieHHbIX B DeepaibHOM TOCyAapCTBEHHOM
obpazoBatenbHoM cTtangapte COO, ¢ yu€tom Konnenuuu mnpenojaBaHusi yueOHOro MpeaMera «XHUMHsS» B 00pa3oBaTebHBIX
opranm3auusax Poccuiickoit @epepannu, peanu3yrolIMX OCHOBHbIE OOpa3oBaTEbHBIE MPOTPAMMBbI, U OCHOBHBIX IOJIOKEHUMN
«Ctpateruu paszputusi Bocnutanus B Poccuiickoit denepanuu Ha nepuoa g0 2025 roxga» (Pacnopsokenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHS Ha YpPOBHE YIIIyOJIEHHOTO HM3y4YeHHUS 3aHMMAaeT Ba)XHOE MECTO B CHUCTEME €CTECTBEHHO-HAy4yHOTO OOpa3oBaHUs
yuamquxcsi 10-11 xmaccoB. U3yuenue npemmera, peanuszyemoe B ycIoBHsX AuddepeHInpoBaHHOT0, MPOPUIBHOIO 00y4YeHus,
npu3BaHO oObOecrneunuTh 001Ie00pa30BaTEIbHYI0 U OOMIEKYJIbTYPHYIO MOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO [IJIst
ajanTaluu UX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM KU3HHU B COIIMYME, a TakkKe JJIsl MPOJOJDKEHUs OO0yueHHs B OpraHu3aiusx
npodeccuoHaIbHOr0 00pa30BaHusl, B KOTOPBIX XUMUS SBIISIETCS] OJJHON U3 TPUOPUTETHBIX AUCIUILINH.

B mporpamme mo XuMHM Ha3Haue€HHE MpeaMeTa «XHUMHS» MOJIy4aeT MOJAPOOHYI0 HHTEPIPETAIMI0O B COOTBETCTBUHU C
ocHoBonosararomuMu  nojiosxkeHusiMu I'OC COO o B3auMOOOYCIOBIEHHOCTH LIETIEH, COAep)KaHUsl, pe3yJbTaTOB OOY4YEHUS U
TpeOOBaHUN K YPOBHIO TOJITOTOBKH BBIMTYCKHUKOB. CBUAETEIHCTBOM TOMY SIBIISIFOTCS CJIEIYIOIINE BBIMOIHIEMBIE POTPAMMO 110
XUMUHU (PYHKITUN:

e HMH(QOPMAIMOHHO-METOAMYECKAs, peajan3alns KOTOpoil oOecreurnBaeT MOJydYeHHEe MPEICTABICHUS O IeNIIX, COACp>KaHuU,
oOmeit crparerud OOy4YeHUs, BOCIUTAHUS M PA3BUTHS OOYYAIOIIMUXCS CPEACTBAMHU MpEeAMETa, M3yd4aeMoro B paMKax
KOHKPETHOTO TIPODHIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAsi, KOTOpas MpeAyCMaTpUBAeT OMpEeAeieHUuEe: MPUHIUIIOB CTPYKTYpUPOBAaHHS U
MOCJICIOBATEIFHOCTH U3YyUYCHUS y4eOHOTO MaTepHraia, KOJIMYECTBEHHBIX M KaYECTBEHHBIX €r0 XapaKTEPUCTUK; MOAX00B K
(GbopMHUPOBAHUIO COMEPIKATETHHON OCHOBBI KOHTPOJISI M OIEHKHA 00pa30BaTEIbHBIX JOCTIKCHHH 00YUJaIONMUXCS B PaMKax
UTOTOBOM aTTecTaluy B pOpME €IMHOTO TOCYAapCTBEHHOTO SK3aMeHa 10 XUMUH.

[Iporpamma aJist yriiyOa€HHOTO U3YUYECHHS] XUMUU:

e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COAECPKAHHUE, 00s3aTENbHOE JUIsl U3YYEHUsI B paMKaX OTIEIbHBIX MpOQUIeH,
npeaycMaTpUBaeT paclpeielieHue U CTPYKTYPUPOBAHKE €r0 MO KIaccaM, OCHOBHBIM COAEPKATENIbHBIM JIMHUSIM/pa3jiesiaMm

Kypca,



e JTaéT IpUMEPHOE pacnpeeieHre y4eOHOro BpEMEHU, PEKOMEHAYEMOT0 JUIsl U3yUYEHHUS OTAEIbHBIX TEM;

e IMpe[iaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh HM3yUYEHHUs Y4YEOHOro maTrepuana C Y4YETOM JIOTMKHM MOCTPOEHHs Kypca,
BHYTPHUIIPEAMETHBIX U MEXIPEAMETHBIX CBA3EH;

e JTaéT METOJMYECKYIO HHTEPIPETALMIO LENeH U 3a7a4 U3yUeHUs IpeIMeTa Ha YIayOJEéHHOM YPOBHE C yYETOM COBPEMEHHBIX
MPUOPUTETOB B CUCTEME CPEJHEro 00IIero oOpa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKH IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHSI OCHOBHOW 00pa3oBaTENbHONW MNPOrpaMMbl CpeaHEro ooOmiero oOpa3oBaHHs (JIMYHOCTHBIX, METANpEIMETHBIX,
NPEeIMETHBIX), a TAaKKe C Y4€TOM OCHOBHBIX BUJOB Yy4eOHO-IIO3HABATEJbHBIX JEHCTBUN OO0Yy4arolIerocs 1Mo OCBOEHHUIO
coJiep KaHus IpeIMETa.

ITo Bcem Ha3BaHHBIM MO3UIIUSIM B MPOTpaMMe MO XUMHH MPETyCMOTPEHA MPEEMCTBEHHOCTh C OOYYEHUEM XUMUU HAa YPOBHE
OCHOBHOTO o0Imero o0Opa3zoBaHus. 3a TMpejeiaMH YCTAaHOBJICEHHOM NPOrpaMMON IO XUMHUHU 00s3aTeNIbHOM (MHBapUAHTHOMN)
COCTAaBIIAIONICH CcoJepKaHusl ydueOHOro mpeameTa «XHUMHs» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapuUaTMBHOW COCTAaBISIOLIECH,
KOTOpasi JOJI’KHA ONPEAENSITHCS B COOTBETCTBUU C HAINIPABJICHUEM KOHKPETHOTO MpOoduiiss 00ydeHus.

B coorBercTBuM ¢ koHuenrtyaibHbIMU TIONIOKeHUssMU DPI'OC COO o HazHaueHUH TpeAMETOB 0a30BOTO M YIIIyOJIEHHOTO
ypoBHE# B cucteme Au(GepeHIIMPOBAHHOIO 00YyUEHUsI Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHusl XMMHUS HA YPOBHE YTiyOJIE€HHOTO
U3yYEeHHs] HaAMpaBjieH Ha pealn3alyio MPEeMCTBEHHOCTH C TMOCIEAYIOIIMM 3TAaloOM TMOJYyYeHHUS XHMHYECKOro oOpa3oBaHUS B
paMKax W3y4Y€HHs CHEUUAJbHBIX €CTECTBEHHO-HAYYHBIX M XHMHMYECKHX JHWCIUIJIMH B By3aX M OpPraHU3alMsIX CPEOHEro
npodeccruoHaibHOr0 00pa3oBanus. B 3Tol cBs3W u3ydeHHE TNpeaMera «XUMHUS» OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
pacuiupeHue M yriayOJieHHe TeOPETHYECKOW M MPAKTHYECKON MOATOTOBKH OOYYArOIIUXCS, BHIOPABIINX OMNpPEACIEHHBIM MPOPUITH
oOydeHHsl, B TOM 4YHCIE C TEPCHEKTUBOM TMOCIEAYIOMIET0 TONYYSHUS] XUMUYECKOro OO0pa3oBaHUsT B OpTraHMU3aIUsAX
npodeccuonansHoro oOpazoBanus. Hapsny ¢ atum, B cBete TpeboBanuii ®I'OC COO k TuiaHHpyeMbIM pe3yJibTaTaM OCBOCHUS
denepanbHOil 00pa30BaTENHHOM MPOTPAMMBI CPEIHETO 00IIEro 00pa3oBaHUs N3YUCHHE TIPEeIMeTa « XUMUST» OPUEHTUPOBAHO TAKXKE
Ha pelIeHue 3a7a4 BOCIUTAHUS M COIMATIBHOTO Pa3BUTHs OO0y4alomUXCs, Ha (OPMUPOBAHHE y HUX OOIICHHTEIJICKTYaIbHBIX
YMEHUH, YMEHUH pallMOHATU3AIMN y4eOHOTO Tpy/a U O0OOIMIEHHBIX CIIOCOOOB JEATEIFHOCTH, UMEIONIUX MEXIUCIUILUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu nipeamMeTa « XUMUs» Ha YPOBHE YriayOJEHHOTO M3YUYEHUs SIBIIOTCA yrayOJ€HHbIE Kypchl — «OpraHuyeckas
xumusi» U «O01Ias u HeopraHudeckas XxuMusi». [Ipu onpeaenennn moaxo/10B K 0T00PY U CTPYKTYPHOH OpraHu3aIiuu CoAep:KaHus
ATUX KYpPCOB B MpOrpaMme MO XMMHH 32 OCHOBY MHpuHATH nojoxeHuss ®I'OC COO o paznuuusix 0a30BOro U yriayOJE€HHOTO
YpOBHEHN U3YyUYCHHUSI IPEIMETA.



OcHoBy coxmepxaHusi KypcoB «Opranndeckas xumusi» u «OOmas M HEOPraHWYECKass XUMUS» COCTaBISECT COBOKYITHOCTh
MPEAMETHBIX 3HAaHUNW M YMEHUH, OTHOCSIIUXCS K 0a30BOMY YpOBHIO HM3yUYeHHUs MpeAMeTa. JTa CHCTeMa 3HAHHWH IOJTydaeT
orpenenEHHOe TEOPETHIECKOE JOTOIHEHNE, MTO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIINi 00BEM (PaKTOIOTHUECKOTO
MaTepuana. Tak, Ha yrayOJaEHHOM ypOBHE H3yueHHs MpeameTa oOecledeHa BO3MOXKHOCTh 3HAUMTEIHHOTO YBEIHUYEHHUS 00BhEMa
3HAHMHA O XUMUYCCKUX DJIEMEHTAaX U CBOMCTBAaX WX COCIMHCHUI Ha OCHOBE PACIIUPEHUS M YTIIIYOJICHUS MPEICTAaBICHUN O CTPOCHUH
BCIIECTBA, XMMHYCCKOW CBS3M M 3aKOHOMEPHOCTSX NPOTEKAHMS PpEaKIHMi, pacCMAaTPUBAEMBIX C TOUYKH 3PCHHS XUMHUYECKOU
KWUHETUKH ¥ TEPMOJIMHAMUKHU. V3yueHne mepruoInueckoro 3akoHa u [leproaudeckoit CHCTEMbl XUMHUYECKUX 3JIEMEHTOB 0a3upyeTcsI
Ha COBPEMCHHBIX KBAHTOBOMEXAaHUYECKUX MPEJICTABIICHUSAX O CTPOCHUM aToMa. XHMMHUYECKas CBsA3b OOBSCHICTCS C TOYKH 3PEHUS
DHEPreTUYCCKUX W3MCHCHUH INpu e€¢ oO0pa3oBaHWM W Pa3pyIICHWM, a TaKKe C TOYKH 3PEHUS MEXaHW3MOB €€ o0pa3oBaHUS.
N3yyeHnue THIOB peakiuid JOMONHICTCS (GOPMHPOBAHUEM IIPEJICTABICHUN 00 3JICKTPOXMMHYECKHX IPOIECCaX M AJICKTPOJIN3EC
pacIuTaBOB M PacTBOPOB BeIIEeCTB. B Kypce OpraHWYecKOd XMMHH MPU PACCMOTPCHUU PEAKIMOHHOW CITOCOOHOCTH COCTUHEHUI
ylenseTcss ocodoe BHUMaHUE BOIpOcaM 00 3JICKTPOHHBIX 3P ¢deKTaxX, 0 B3aMMHOM BJIMSHUU aTOMOB B MOJICKYJIaX M MEXaHH3Max
pEaKIUH.

Oco0oe 3HayeHWe HMEET TO, YTO Ha COJAEp)KAHWE KypCOB XHUMHUH YIiayOJE€HHOTO YpOBHS M3yuY€HHUs A KIAcCOB
ornpenenéHHoro npoduis (MIaBHBIM 00pa30M Ha UX CTPYKTYPY M XapakTep IOMOJHEHUU K OO0IIel cucrteMe MpeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIUSHUE CMEXKHBIEC MpeaMeThl. Tak, HanmpuMep, B COJIEPKaHUH MIPEeAMETa JJI KJIACCOB XMMUKO-(PU3NYECKOTro Mpoduis
0ombIIOE 3HaUYeHHE OYyAYT UMETh AJIEMEHTHl yueOHOTro MaTepuana rno obmei xumun. [lpyu u3ydeHun mpeamera B JaHHOM cliydae
aKIeHT OyneT caenad Ha OOUHOCTh METOJI0B TTO3HAHUS, OOIIHOCTH 3aKOHOB U TEOPU B XUMHH U B (DU3UKE: aTOMHO -MOJICKYJISIpHas
Teopus (MOJEKyJsIpHas Teopus B (PU3MKE), 3aKOHBI COXPAHEHWsS MAacChl M DHEPTUHU, 3aKOHBI TEPMOJIUHAMHUKH, DJIEKTPOJIH3a,
MIPEICTABICHUS O CTPOSCHUH BEIIECTB U APYTOE.

B To xe Bpemsi B copep)KaHWUU TpeaMeTa i KIACCOB XUMHUKO-OHMOJIOTHYeCKOro mpoduis OONbIINid yIeabHbIM Bec Oyner
MMETh OpraHudeckass Xumus. B 3ToM cilydae mpeaocTaBiseTCs BO3MOXHOCTH MJisi 0oJiee OOCTOSTENBHOTO PAacCMOTPEHUS
XUMHYECKOW OpraHW3alliid KJIETKH KaK OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K MPUMEPY, TaKue CTPYKTypHBIE
KOMITOHEHTBI, KaK JIMMHJbI, OCJKU, YIJIEBOJbI, HYKJICHHOBBIC KHCJIOTHI M npyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWCTBAX
MPEICTaBUTENICH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB CIYKAT OCHOBOW JUIsl M3yUEHHS CYIIHOCTH TPOIecCcOB (hOTOCUHTE3A,
TIBIXaHUS, TTUIICBAPCHMUS.

B mrane ¢opMupoBaHUS OCHOB HAYYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX METOJOB TO3HAHUS W OIbBITA
MPAKTUYECKOTO TPUMEHEHUS HAYYHBIX 3HAHWA W3Yy4YCHHE TpeaMera «XuMHUs» Ha yriayOn€HHOM ypOBHE OCHOBaHO Ha



MEXIPEIMETHBIX CBS3SIX C YYEOHBIMU MpPEIMETaMH, BXOJSIIMMH B COCTaB NpPEIMETHBIX oOnactel «EcTecTBEHHO-HAy4YHBIE
npeaMeTb», «MatemaTuka U uHPopmMaTuka» U «PyccKuil sI3bIK U IUTEPATYPA».

[Ipu n3ydyenun yyeOHOro npeaMera « XUMus» Ha yriiyOlnEHHOM YPOBHE Takke, Kak Ha YPOBHE OCHOBHOI'O M CPEJHEr0 OOIIEro
oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajlayeil NEPBOCTENIEHHON 3HAYMMOCTHU SIBJIAETCS (OPMHPOBAHME OCHOB HAyKU XMMHUHU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESATEIBHOCTH YEJIOBEKA U OJHOI0 U3 KOMIOHEHTOB MUPOBOM KYJBTYPHI.
Pemenue 3ol 3a1aun Ha YriIyOJIE€HHOM YpOBHE U3yUYEHUS MPEeAMETa MpeAIoaraeT peaju3alnio TaKuX Lellel, Kak:

dbopMupoBaHuEe TMPEICTABICHUN: O MaTepUAIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTAX M TI03HABAEMOCTH SIBJICHUU
MPUPOJIBI, O MECTE XUMHH B CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled pojii B 00ECIEUEHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, YIHEPreTUUeCKON U MUIeBOW 0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
CO3/JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX MCTOYHHKOB DHEPIHH, B 00OCCIEUCHUU PAIIMOHAIBHOTO MPUPOIONOJIb30BAHUS, B
dbopMUpPOBAaHUY MHUPOBO33PECHHUS M OOIIEH KyJIbTYphl YEJIOBEKA, a TAK)KE DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MPUPOIHOU CPEJIE;

OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa:
(dyHIaMEeHTaIbHBIX MOHATUH, 3aKOHOB M TEOPUN XMMHUU, COBPEMEHHBIX MPEJICTABICHUN O CTPOSHHUU BEIIECTBA HA Pa3HBIX
YPOBHSIX — AaTOMHOM, HOHHO-MOJIEKYJSIDHOM, HAIMOJEKYJISIPHOM, O TEPMOAMHAMHYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKIuil, 0 XUMUYECKOM paBHOBECHH, PACTBOPAX U AUCIEPCHBIX cUCTEMaX, 00
oOIIMX HaYYHBIX MPUHIIMITIAX XUMUYECKOTO MTPOU3BOJICTBA;

dopMupoBaHue y OOy4YaIOMIUXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHMUYECKHX 3HAHUW JiA
O0O0BSICHEHUS KITIOUEBBIX U U MpoOJieM COBPEMEHHON XUMUH, JJIsl OOBSICHEHUS! U TIPOTHO3UPOBAHUS SIBICHUMN, UMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIIeHUs] MPOoOIeM, CBA3aHHBIX C XUMHEH, MPOTHO3MPOBAHUSA, aHAIU3a U
OIICHKHU C TO3UIUNA SKOJOTUYECKON OE30MaCHOCTH MOCIEACTBUN OBITOBOM M MPOU3BOJACTBEHHOU JEATEIHLHOCTH YEIIOBEKA,
CBSI3aHHOM C XMMUYECKUM MTPOU3BOICTBOM, UCTIOIH30BAHUEM U MEPepabOTKOM BEIIECTB;

yrayOnaeHue npecTaBiIeHUu 0 HaydHBIX METOaX MO3HAHUSA, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI OpUEHTUPOBATHCS
B MHPE BEIIECTB U OOBSICHEHHUS XMMHUUYECKUX SIBIICHUM, UMEIOLIUX MECTO B MPHUPOJIE, B MPAKTUYECKOU IEATEIbHOCTU U
IMOBCEHEBHOM KU3HU.

B murane peanuzamnum mepBOOYEPETHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIMIMX (DYHKIIMI IETOCTHOW CHCTEMBI CPETHEro OOIIeTo
o0Opa3oBaHus NPU U3YUYCHUU TMpeaMeTa «XUMHS» Ha YriayOJEHHOM YpOBHE OCOOYIO aKTyaJlbHOCTh MPUOOPETAIOT Takue LEIU U
3a/1a4d, KakK:



e BOCHUTaHUE YOCKIAEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPUPOJBI, YBaXKEHUS K IMPOIECCy TBOpUYECTBa B 00JacTU
TEOPETUYECKUX U TPUKIAIHBIX MCCIEJOBAaHUA B XUMHH, (QOPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

e pa3BUTHE MOTHUBAIIMU K OOYUYEHHUIO U MIO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUS
00LIEYeIOBEYECKUX LICHHOCTEH;

e Ppa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00yuaromuxcs, GOpMUPOBaHUE Y
HUX CO3HATEJBHOTO OTHOLIEHUS K CamMoO0Opa3oBaHUI0O U HENPEPHIBHOMY OOPAa30BaHUIO KaK YCIOBHUIO YCHEHIHOW
npodeccroHaIbHON U OOIIECTBEHHOU JIESITEIBHOCTH, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/JI0POBBIO U MOTPEOHOCTU B
310pOBOM 00pa3e KU3HH;

e (¢opMupoBaHUE YMEHUIM 1 HABBIKOB Pa3yMHOTO MPUPOJIOTIOIL30BaAHUS, PA3BUTHE IKOJIOTHIECKON KYJIbTYPhI, MPUOOPETECHUE
OTbITa OOLIECTBEHHO-TIOJIE3HON HKOJIOTHYECKOM eI TEIbHOCTH.

OO61iee 4KMCIIO YacoB, MPEAYCMOTPEHHBIX Il M3YyYEHHS XUMHUHM Ha YIIIyOJIeHHOM YpOBHE CpeaHero oOmiero obpa3zoBaHus,
coctaBisier 204 yacoB: B 10 kimacce — 102 ygaca (3 gaca B Henento), B 11 kinacce — 102 gaca (3 yaca B He1eI0).

COJEPXAHME OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnvyeckre OCHOBbI OPraHU4YeCKON XUMMH.

[IpenmeT u 3HaUYCHHUE OPTAaHUYECKON XMUMHH, MPECTABICHIE O MHOTOOOpa3HH OPTaHUYECKUX COCTMHECHUM.

DIEKTPOHHOE CTPOEHUE aToMa Yriepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOSIHUSA. BajeHTHbIE BO3MOXXKHOCTH aToMa yriiepoja.
XuMHYeCKasi CBSI3b B OPraHWYECKUX COCAMHEHHSX. THUIbl THOPUAM3AlMKA aTOMHBIX opbOwuTtaneit yriepojga. MexaHH3MBbI
o0pa30BaHUs KOBAJICHTHOW CBsI3W (OOMEHHBIN U JJOHOPHO-AKIIENTOPHBIN). THITBI IEpeKPHIBAHKS ATOMHBIX OPOUTANICH, G- U T-CBS3H.
OpnunHapHasi, 1BOWHas W TpoiHas cBsa3b. CrocoObI pa3pbiBa CBsA3el B MOJIEKYJIaX OopraHndeckux BemiecTB. [loHsTHE O CBOOOTHOM
paaukaie, Hykjieopuie u dIeKTpodue.

Teopust CTpoeHUsI OpraHMYECKUX coeauHeHuil A.M. byTinepoBa W COBPEMEHHBIE MPEACTABICHHS O CTPYKTYpPE MOJICKYI.
3HaueHUE TEOPUU CTPOCHUSI OPraHUYECKUX COequHEeHHI. MonekymsipHble U CTPYKTYpHble (Gopmyibl. CTpyKTypHble (HOPMYIIbI



pPa3JINYHBIX BUIOB: pa3BEPHyTas, COKpAIEHHAs, CKeyleTHas. M3omepus. Bunabl m3oMmepuu: CTpPYKTypHas, IPOCTPAHCTBEHHAs.
OnexTpoHHbIe AP (HEKTH B MOJEKYIaX OPraHUYECKUX COSTUHEHUN (MHAYKTUBHBIA U ME30MEPHBII 3P (PEKTHI).

[IpencraBinenne o kiaccuukauuum opraHudyeckux BemecTB. llonarue o QyHkOMOHaNBbHOM rpymnme. ['omonorus.
['omonoruueckue psaapl. Cucremarnueckas HoMeHknarypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJACJIBHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W KjaccU(UKaIUs OpraHUYecKux peakiuil. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU B OPraHUYECKON
XUMUHU.

DKCHepUMEHTAJIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U X MPEBpAlCHUN: O3HAKOMIIEHHE C 00pa3liaMi OPraHMYECKUX BEIIECTB U
MaTepuajaMd Ha MX OCHOBE, OMbBITHI MO MPEBPALICHUIO OPraHMYECKHX BEIIECTB NpPHU HarpeBaHuu (IUIaBieHUE, OOyrJMBaHHE U
rOpeHue), KOHCTPYUPOBAHUE MOJIENIEH MOJIEKYJl OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Anxanbl. ['omosiornueckuil psaj aakaHoB, o01mas GopMylia, HOMEHKIATypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHME MOJIEKYJI aJIKaHOB, SP3-TUOPHAN3AIMS ATOMHBIX OpOMTANEH yriepoaa, 6-CBa3b. DU3nUecKUe CBOWCTBA aTKaHOB.

XHWMHUYECKHE CBOWCTBA AJIKAHOB: PEAKIMU 3aMELICHUs, U30MEPU3ALINY, TETUAPUPOBAHUS, TUKIN3ALUN, TUPOJIN3a, KPEKUHTA,
ropenus. lIpencraBienue o MExaHU3MeE peakUuil paJuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupozae. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

Huknoankanel. Ob6mas dopmyna, HOMEHKIAaTypa U uzoMepusi. OCOOCHHOCTH CTPOEHHS M XHMHUYECKHX CBOMCTB MajbIX
(UMKIIONpoONaH, MMKIOO0YTaH) U OOBIYHBIX (IMKJIOMEHTAH, IUKIOTeKCaH) IUKI0adkaHoB. CrocoObl MONy4YeHUs U MPUMEHEHUE
UKJIOATKaHOB.

Anxkensl. ['oMonornyeckuil psn amkeHoB, oOmias ¢opMmyiia, HOMEHKIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYIl aJIKE€HOB, SP?-ruOpuIU3alys aTOMHBIX OpOuTaseil yriuepoaa, o- u m-cBa3u. CTpyKTypHas U reoMeTpudeckas (LUc-TpaHc-)
n3omepusa. Ousnueckre CBOMCTBA aJKEHOB. XMMHUUYECKHE CBOMCTBA: PEAKLUWH NMPUCOCAUHECHUS, 3aMEIICHUS B O-TIOJIOKEHUE IPU
JIBOMHOM CBsI3U, MoJuMepu3alnuu U okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklMd Ha JBOMHYIO CBs3b. CIOCOOBI
MOJIyYEHHUS U MPUMEHEHUE aJIKEHOB.

Ankanuensl. Knaccupukanus ankaaneHoB (CONpsnKEHHBIC, U30JIMPOBAaHHBIE, Kymyauposantvle). OCOOCHHOCTH AIIEKTPOHHOTO
CTPOEHUS M XMMHYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoenunenue. llommmepunsanns cOnpsKEHHBIX JUEHOB.
CriocoObl OJTy4YeHHs U IPUMEHEHUE ATKaUEHOB.

Ankunbl. ['omonoruueckuil psja ankuHOB, oOias Gpopmysia, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ AJIKWHOB, SP-rHOpUaM3alis aTOMHBIX opoOuTtanedl yriepona. dusmyeckue CBOWCTBA AJKWHOB. XHUMHUYECKUE



CBOMCTBA: peaklMy MPUCOCAUMHEHUS, NUMEPHU3ALUU U TPUMEPHU3ALMNHU, OKUCIeHUs. KHUCIOTHbIE CBOWCTBA aJKMHOB, MMEIOIINX
KOHIIEBYIO TPOITHY1O CBsi3b. KauecTBeHHBIE peakiuy Ha TPOHHYIO CBsI3h. CIOCOOBI MOMyUYeHUS! U IPUMEHEHUE aTKUHOB.

ApomMarnueckue yrieBoaopobl (apensl). ['omonormueckuil psia apeHoB, oOmias (GopMysa, HOMEHKJIATypa U H30MEPHUS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OeH3oia. du3znueckue CBOMCTBAa apeHOB. XMMUYECKUE CBOMCTBA OEH3071a
U €ro rOMOJIOTOB: PEaKIMK 3aMEeIEHUsI B OEH30JIbHOM KOJIbLIE U YTJIEBOJIOPOJHOM pajidKalle, peakluy MPUCOEAUHEHMS], OKUCIICHHUE
romosoroB 6en3ona. [lpeacraBienue 00 OpUEHTUPYIOLIEM EHCTBUM 3aMECTUTENEH B OEH30JbHOM KOJIbLIE HA TPUMEPE AKUIIBHBIX
paauKalioB, KapOOKCWIHHOM, TUAPOKCUIBHONU, aMUHO- U HUTPOTPYIIIBI, aTOMOB TaJloreHOB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB
ctupona. [Tonumepuzanus ctuposna. CriocoObl NOTYyYEHUs U IPUMEHEHUE apOMATUYECKUX YTII€BOI0POIO0B.

[Tpuponnsiii ra3. [lonmytHeie HedTaHBIC Ta3bl. HedTh u €€ mpoucxoxkaeHue. KameHHBIN yroyib U TPOIYKTHl €r0 MepepadoTKH.
CnocoOb1 miepepaboTku HePTH: MeperoHka, KPEeKUHT (TEPMUYECKHM, KaTaJIUTUYECKUN), PUDOPMUHT, NHpoiu3. [IpoaykTsi
nepepadboTku HeTU, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3TUYHBIMU KJIACCAMU YTJICBOJIOPOJIOB.

DJEKTPOHHOE CTPOEHUE TaJOTeHIIPOU3BOJHBIX YIVIEBOJOPOAOB. Peakiuu 3amMeleHuss TajloreHa Ha TUIPOKCOTPYIIIY,
HUTPOTPYIIY, HUAHOTPYIIY, aMUHOrpymmy. JlelicTBHe Ha TajlOreHIPOU3BOAHBIE BOJHOIO U CIMPTOBOTO pacTBOpa MIENOYH.
BzaumoneiicTBie quralioreHalKaHOB C MarHueM M IUMHKOM. [loHATHE O MeTalmoopraHuyeckux coeauHeHusx. Mcmonb3zoBaHue
raJIOreHIPON3BOIHBIX YTIIEBOJAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl M3Y4YeHHUs BEIIECTB UM UX MPEBpAIlCHU: H3ydeHHe (U3MUYECKUX CBOMCTB YIIIEBOJI0POJIOB
(pacTBOPUMOCTD), KaUYECTBEHHBIX PEAKIMI YTIIEBOJOPOAOB Pa3IMUYHBIX KIAcCOB (0OeclBeunBaHME OPOMHOW WJIM HOJHOW BOJIBI,
pacTBopa IepMaHraHaTa KaJlus, B3aUMOJIEHCTBHE alleTWJIeHa C aMMHA4YHBIM pPAcTBOpPOM oOKcuma cepedpa(l)), kadecTBEeHHOE
oOHapy’KeHHe yriepoja M BOJOpPOJa B OPTaHMUECKHUX BEIECTBAX, MOTYYEHUE DTHIICHA U U3YYCHHUE €r0 CBOMCTB, 03HAKOMJICHHUE C
koutekiusamu «HedTts» 1 «Yrome», ¢ oOpa3namu miactMace, KaydykoB M PE3UHBI, MOJEIHUPOBAHNE MOJIEKYJ YTIIEBOJAOPOIOB U
rajiOreHIpPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkaniue opranndeckue coelMHeHHs.

[IpenenvHble 0mHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKY (Ha TMpUMepe METaHoJIa W 3TaHona). ['omonorudyeckuit psj, oOmias
dbopmyna, nzomepusi, HOMCHKIATypa U Kiaccudukanus. Ouzndeckrne CBOWCTBA MPEIEeTbHBIX OJHOATOMHBIX CIUPTOB. BogopoaHbie
CBSI3U MEXIY MOJIEKYJaMU CIIUPTOB. XMMUUYECKUE CBOMCTBA: PEAKIMU 3aMEILIECHHUS, IETUIpaTalii, OKUCIEHUs, B3aUMOJECHCTBHE C
OpraHUYeCKUMU W HEOPraHWYECKHUMHU KucioTramu. KaudecTBeHHass peakius Ha OJHOATOMHBbIE cHUPTHL. JlelicTBUEe »TaHONA U
METaHOJIa Ha Opranu3M uyesaoBeka. CrocoObl MOTyuYeHHs] 1 TPUMEHEHUE OJJTHOATOMHBIX CITUPTOB.

[IpocThie 3gupsl, HOMeHKIaTypa U u3omepusi. Oco0eHHOCTH PU3NYECKUX U XUMHUUYECKUX CBOMCTB.



MHoOroatoMHble CHUPTHI — DTWICHTIUKOJIb W TIAUIEpUH. DU3NUECKHEe U XHMMHUYECKHE CBOMCTBA: PEAKIIUU 3aMEIICHUs,
B3aUMOJICHCTBUE C OPraHUYECKMMU W HEOPraHWYECKUMH KHUCIOTaMH, KAa4eCTBEHHash peakiusi Ha MHOTOATOMHbBIC CIHPTHI.
[IpencraBneHne o MexaHU3Me peakiuii HykiaeopuapHOoro 3ameiieHus. Jleficteue Ha opranu3M uyenoBeka. CrocoObl MOTydYeHUs U
MIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI U OeH301bHOTO siapa. dusnueckue cBoiicTBa (eHoa.
OcobOeHHOCTH XUMUYecKUX cBOWCTB (heHosna. KauectBennble peakuuu Ha geHos. ToxkcuyHocTh (heHona. CnocoObl MoaydyeHus u
npuMeHeHue gpenona. GenondopmanbaeruaHas cMoJia.

KapOoHunbHbIe cOeAMHEHUS — aJIBJIETU/IBI U KETOHBI. DJICKTPOHHOE CTPOSCHUE KapOOHWIBHOUM rpynmbl. ['oMooruueckue psiabl
aJbJACTUIOB U KETOHOB, 001ast (hopmysia, U30Mepusi 1 HOMEHKIatypa. Ou3nveckue CBOMCTBA albJACTHIOB U KETOHOB. XUMHUECKUE
CBOMCTBa aJIbJICTUJIOB M KETOHOB: peakiuu mnpucoequHeHus. OKUCIEHUE ajbJeruIoB, KaueCTBEHHBIC PEaKIMU Ha aJibJICTUIbI.
Cnioco0sI oSTy4eHUsI ¥ MPUMEHEHHUE albJACTHUI0B U KETOHOB.

OnHOOCHOBHBIE TIpejiebHbIC KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJIEKYJ KapOOHOBBIX KHUCIOT. M3omepus u
HOMeHKJIaTypa. du3nyeckre CBOWCTBA OJJHOOCHOBHBIX MPEICIbHBIX KAPOOHOBBIX KUCIOT. BOIOpOHbIE CBSI3M MEXKTy MOJICKYJIaMu
KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOWCTBA: KHCIOTHBIE CBOMCTBA, peakius dJTepudUKali, peakuuu ¢ Y4acTHEM
yII€BOJAOPOIHOTO paaukana. OcCoOEHHOCTH CBOWCTB MYPaBbUHON KHUCHOTHI. [loHSATHE O MPOU3BOAHBIX KApOOHOBBIX KHCIOT —
CIOXHBIX Aupax. MHoOroobpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEICNbHBIX M apOMaTHYECKUX KapOOHOBBIX
KUCTIOT, TUKAPOOHOBBIX KHUCIOT, THAPOKCHKAPOOHOBBIX KHCIOT. [IpencraBurenu BbICHIUX KapOOHOBBIX KHCIOT: CTEapHHOBAS,
NaJTbMUTHHOBAS, OJICUHOBAS, JUHOIE8as, NUHONEeH08ds KACAOThI. CriocoObI IOMy4YeHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble »¢upsl. ['omonmoruueckuii psa, obmas Qopmyna, u3oMepus U HOMEHKiIaTtypa. Dusmdeckue M XUMHUYECKUE
CBOWCTBA: THAPOJIN3 B KUCJION U LIEIIOYHOM Cpelie.

Kupsl. Ctpoenue, Gpuznyeckne M XUMHYECKHE CBOMCTBA KUPOB: TUIPOIU3 B KUCIOW W IIENOYHOU cpene. OcobeHHOCTH
CBOMCTB JKHPOB, COAEPKAIINX OCTATKH HENPEAEIbHBIX KUPHBIX KUCIOT. KUpBI B IPUPOJE.

Mpb114 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mias xapaktepucTuka yrieBoaoB. Knaccudukaiusi yrieBoaoB (MOHO-, AU- U Moaucaxapuibl). MoHOcaxapuabl: III0K03a,
bpykTO3a, ramakto3a, pubo3a, ae30kcupuOo3a. duU3nMUecKkue CBOWCTBA M HaXOXkAeHHE B mpupojge. DortocuHTe3. XUMHYECKUE
CBOMCTBA TJIIOKO3BI: PEAKIMU C YYacCTHEM CIUPTOBBIX W albJCTHIHON TPYII, CIHPTOBOC M MOJOYHOKHUCIOE OpOXKEHHE.
[IpumeHneHue TIIIOKO3bI, €€ 3HAYEHHE B JKU3HENEATEIIBHOCTH oOpranu3Ma. Jlucaxapuabl: caxapo3a, MajibTo3a M JIAKTO3a.
BoccranaBnuBaronue 1 HeBOCCTaHaBIUBaroUMe aucaxapuabl. ['maponus aucaxapunoB. HaxoxeHue B npupojae U NpUMEHEHUE.
[Tonucaxapuasl: Kpaxmai, IJIUKOreH W 1euitono3a. CTpoeHre MaKpOMOJIEKYyJl KpaxMmala, TJIMKOreHa M 1eoiio3bl. dusnueckue



CBOMCTBAa KpaxMaJla W ILEJUTIOJIO3bl. XMMHUYECKME CBOMCTBA KpaxMalla: TMAPOIN3, KAUECTBEHHAs PEAKUHs ¢ MOJOM. XHMHYECKHE
CBOICTBA LIEJUIIOJIO3BI: THUAPOJIU3, MOdydeHrue 3(pupoB nemitono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBIN
MIETK).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUYEHHs BEIIECTB M HMX IPEBPALICHUN: PACTBOPUMOCTh PA3IMYHBIX CHOUPTOB B BOJE,
B3aMMOJICMCTBUE JTAHOJIA C HATPUEM, OKUCIICHHUE 3TWIOBOIO CIIMPTAa B aJbIETHUJ HA PACKAJIEHHON MEIHOU MPOBOJIOKE, OKUCICHUE
ATWJIOBOTO CIUPTA AUXPOMATOM Kayids (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB), KAUECTBEHHBIE PEaKIMU Ha albIeTUIbl (C
ruapokcuom auammuncepeodpa(l) u rugpoxcunom meau(ll)), peakuus rauuepuna ¢ rugpokcuaoM meau(ll), xumudeckue cBoicTpa
pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJIEHCTBUE pacTBOpa ItoK03bl ¢ ruapokcunom Menu(ll), B3aumozaeiicTBue kpaxmana ¢ HOJOM,
pelIeHe 3KCIEPUMEHTANIbHBIX 3a/1a4 10 TeMaM «CriupThl U GpeHoby, «KapOooHoBbie KUCAOThI. CH0XKHBIE 3(PUPHIY.

A3oTcoaep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHlyYecKre Mpou3BoJIHbIe aMmMuaka. Kinaccudukanus aMuHOB: anu@aTH4ecKue U apoOMaTUYECKUE; MEPBUYHBIE,
BTOpUYHBIE U TpeTuuHble. CTpOoeHHE MOJIEKYJ, 001mas hopmysa, U30Mepusi, HOMEHKJIATypa U PU3NYECKUEe CBOMCTBA. XUMHUYECKOE
CBOICTBa anupaTUYeCKUuX aMUHOB: OCHOBHBIE CBOWMCTBA, AJIKWIMPOBAHUE, B3aUMOJCHCTBHE NEPBUYHBIX aMHUHOB C a30THUCTOM
kuciioToil. Conu anKuiIaMMOHHS.

AHWIVH — NPEJICTaBUTENh AaMUHOB apoMaThueckoro psaa. CtpoeHne anwinHa. B3auMHoOe BIMsIHUE TPYIIIT aTOMOB B MOJIEKYJIE
aHwiHa. OcOOEHHOCTH XMMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peakinu Ha aHWIUH. CroCOObI MOMy4YeHUs] U TPUMEHEHHE
amudatnueckux aMmuHOB. [lonydeHne aHuIMHA U3 HUTPOOSH30171a.

AmMuHokucnoTel. Homenknatypa u uzomepus. OTIenbHbIE MPEACTABUTENN O-aMHUHOKUCIIOT: TVIMIUH, ajaHuH. duznueckue
CBOMCTBAa AaMHUHOKHUCIIOT. XHWMHUYECKHE CBOWCTBA aMHUHOKHCIOT KaK aM(OTEpHBIX OpPraHWYECKHX COEIUHCHHUM, peaKIus
IIOJINKOHJIEHCALlNH, 00pa30BaHMe NENTHIHOM CBA3U. bruosiornueckoe 3HaueHHEe aMMHOKHUCIOT. CHHTE3 U TUAPOIN3 NENTUIOB.

benku kak npupoansie monuMepsl. [lepBuuHas, BTopuyHas U TpeTUYHASI CTPYKTypa OeaKkoB. XMMUYECKUE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpallns, KaYeCTBEHHBIC PEaKIIMK Ha OeIKH.

DKcIepUMEeHTAIbHBIE METO/IbI U3yUEHUS BEUIECTB U MX IPEBpAIllCHU: pacTBOPEHHE OEIKOB B BOJIE, A€HATYpalus OCJIKOB MU
HarpeBaHWM, IBETHHIE PEAKIIMU Ha OCJKH, pelIeHUE SKCIEPUMEHTAIBHBIX 3a/lad 10 TeMaM «A30TCOJepKalue OpPraHNYeCKue
coeMHEHUD» U «Pacno3zHaBaHuEe OPraHUYECKUX COCTUHEHUN.

BricokomoJieKkyJIsIpHBIE COCAMHEHU.

OCHOBHBIE TIOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COCJUHEHHW: MOHOMEp, IOJHMMEDP, CTPYKTYpHOE 3BEHO, CTEIIEHb
MIONIMMEPU3ALMH, CPENHAA MOJEKysapHas wmacca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUM —
MOJIMMEPU3ALUS U MOJIMKOHICHCALIHS.



[lonmumepusie  matepuanbl.  [lmactmaccel  (MOJAUATWIICH,  MOJUIIPOMUIICH, MOJIMBUHUIXJIOPU,  TOJUCTUPOIL,
MOJIMMETUIIMETAKPUIIAT, MOJUKApOOHATHI, TOJNUATUIICHTepedTanaT). Y Tunuszanus u nepepadoTka IiacTUkKa.

DnacToMephl: HATYpaJIbHBIM KaydyK, CHHTETHUECKUE KaydyKH (O yTaaueHOBBIN, XJIOPOTPEHOBBIN, N30MPEHOBBIN) U CUITUKOHBI.
Pe3una.

Bonokna: HatypanbHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbBIE (BUCKO3a, alleTATHOE BOJIOKHO), CHHTETUUECKHUE (KarpoH U
JIaBcaH).

[Tonmumeps! cieruaibHOTO Ha3HaueHus (TeIIoH, KeBIap, JIEKTPOIPOBOASIINE TOJTUMEPHI, OMOpa3iaraéMbie MOJIUMEPHI).

OKCIepUMEHTAJIbHBIE METOJbl HM3YyYECHHUS BEIIECTB M WX TNPEeBpallleHUN: O3HAKOMJICHHE C o0pa3liaMu TPUPOJIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC, KaydyKoB, pelIeHHEe KCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «Pacmo3HaBaHue IiacTMacc H
BOJIOKOH.

PacuétHrle 3agaun.

Haxoxaenue MonekynspHOW ¢GOpMYIJIbI OPTaHHMYECKOTO COSIWHEHMSI MO0 MAaCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSAIIUX B €T0
COCTaB, HaXOXKJACHUE MOJEKYJIIpHOH (POPMYJIbl OPraHUYECKOrO COEAUHEHHS 10 Macce (00bEMY) MPOAYKTOB CTOpaHUs, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMU W/UIU MCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (popmyIibl
OpPraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWMCTB WJIM CIIOCOOOB IMOJYYEHUs, ONpEeeJICHUE JOJIU BbIXOAa MPOAYKTa
pEaKIMu OT TEOPETUYECKU BO3ZMOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanusa MeXNpeaIMETHBIX CBS3€M MpU HM3y4YEHUM OpraHudeckod xumuu B 10 Kiacce OCyHIECTBISETCS Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITHH, TaK M MOHATUN, MPUHSTHIX B OTIEIBHBIX MpPEeIMETax €CTeCTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mume ecTeCTBEHHO-HAYYHbIE TTOHATHS: SIBJICHNE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAIIN3, CHHTE3, KJIacCUpUKaIus,
HaOJII0ICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJIeIIb, MOICIIMPOBAHHUE.

dusmka: Marepusi, aTOM, d3JEKTPOH, IMPOTOH, HEUTPOH, MOJIEKyJa, DHEPreTUYECKUH YpOBEHB, BEIIECTBO, TEIO, OO0BEM,
arperatHoe COCTOSIHUE BellleCTBa, ((U3NYECKUE BETUYUHBI, €MHULIBI U3MEPEHHUSI, CKOPOCTb, SHEPTHUs, Macca.

buonorus: kierka, opraausM, dKocructeMa, onocdepa, MeTadoIM3M, HACIEICTBEHHOCTh, aBTOTPO(HBIN M T€TePOTPOPHBINA THIT
MUTaHus, OpoKeHne, POTOCUHTES, JbIXaHUE, OCIIKH, YTIICBOIbI, )KUPHI, HYKJIEHHOBBIC KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mosie3Hbie UCKOMaeMbl€, TOILIUBO.

TexHoNmorHs: NUILEBbIE MPOAYKThI, OCHOBBI PAIIMOHAIIBHOTO MUTAHMS, MOIOIIUE CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KVIACC

OBIIASA U HEOPTAHHNYECKAS XUMMUSI

TeopeTnyeckre OCHOBbI XUMHUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKUi 3ieMeHT. M3otonbl. CTpoeHHe AIEKTPOHHBIX 000JO0YEK aTOMOB, KBAaHTOBbBIC
ypcia. DHEPreTHYeCKUe YPOBHHM W TOAYpPOBHH. ATOMHBbIe opOutanu. Knaccudukaius XHMHYECKHX 3jieMeHToB (S-, p-, d-, f-
aJeMeHThI). PacripesiesieHue 3JeKTPOHOB MO aTOMHBIM OpOUTAasIM. DJIEKTPOHHBIE KOH(MUTYpaIlMd aTOMOB JJIEMEHTOB MEPBOT0O—
YeTBEPTOTO MEPHUOJOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(PUTYPAIIMTH HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

ITepuonnueckuii 3akoH u Ilepuonnyeckas cucrema xuMudeckux 3nemMeHToB .M. MenpaeneeBa. CBA3b NEPUOAUYECKOTO
3akoHa W llepuoguueckoil CHUCTEMBI XMMHUYECKHUX BJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMHYECKHUX DJIEMEHTOB M O0pa3yeMbIX MMH MPOCTBIX M CIIOXKHBIX BEIIECTB IO TpyMNnaM U TMEPUOJAM.
3HaueHue nepuoaunyeckoro 3akona JI.11. Menaeneena.

XuMHu4ecKass CBS3b. Buabl XUMHUYECKOW CBS3M: KOBAJCHTHAs, HWOHHAsA, MeETaUIMYecKas. MeXaHu3Mbl 0O0pa30BaHHS
KOBAJICHTHOM CBSI3M: OOMEHHBIH W JOHOPHO-aKIENTOPHBIM. ODHEpPruss W JJuHa CBSA3H. [lOJApHOCTH, HAMPaBICHHOCTh U
HACBHIIIAEMOCTh KOBAJICHTHOH cBsi3U. KpaTHbie cBsi3u. BogopoaHas cBsizb. MeXMOIEKYIIpHbIE B3AUMOJICUCTBUS.

BaneHTHOCT, M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b DJJICKTPOHHOW CTPYKTYPbl MOJEKYJI C HX T'€OMETPUUYECKUM
CTpOECHHEM (Ha MIPUMEPE COCTUHEHUHN FJIEMEHTOB BTOPOTO MIEPUO/IA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHeHMsIX. COCTaB KOMIUIEKCHOT'O MOHA: KOMILIEKCOOOpa3oBaTeb, JIUTaHAbl. 3HAYCHUE
KOMIUICKCHBIX coequHeHn . [[oHsATHE 0 KOOPIMHALIMOHHON XUMUHU.

BemiectBa MOJIEKYJISIPHOTO U HEMOJEKYJISAPHOTO CTPOCHMS. THUIBI KPUCTAUIMYECKUX PEHIETOK (CTPYKTYp) M CBOMCTBA
BCILICCTB.

ITonsTue o aucnepcHbIX cuctemax. Mctunuele pacTtBophl. [IpencraBieHne o KOUIOUAHBIX pacTBopax. CrocoObl BhIpaKEHUS
KOHIICHTpAIlMM PAaCTBOPOB: MAacCOBas JOJs BENIECTBA B PAacTBOpPE, MOJApHas KOHIEHTpamus. HacbhllleHHbIE W HEHACHIICHHBIE
pacTBOPHI, PACTBOPUMOCTh. KpucTaiuioruaparsl.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. TpUBHaJIbHbIC HA3BaHHUS OTIEJIbHBIX IPEICTaBUTENICH
HEOPraHWYECKHUX BEIIIECTB.



Knaccudukanus XUMUYECKHX pEaKlUil B HEOPTaHMYECKOW M OpPraHMYeCKOW XMMHMHU. 3aKOH COXPAHEHUsSI MAcChl BEIECTB;
3aKOH COXpPAHEHHUSI W TMPEBpAICHHUs] HSHEPTUM MPU XUMHUYECKUX peakuusx. TeruoBble 3(PGEKThl XUMHUYECKUX PEaKIU.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XMMUYECKON peakIuu, €€ 3aBUCUMOCTh OT Pa3auyHbIX (akTOpOB. |'OMOreHHbIE U reTeporeHHbie peakuuu. Kartanms
Y KaTaJu3aTophl.

OOpatumble W HeoOpaTUMBbIE peaklUh. XUMHYECKOoe paBHoBecue. KoOHCTaHTa XuMHUUYeCKOro paBHOBecus. DakTophl,
BIIMSIONINE Ha TOJIOKEHUE XMMHUUYECKOIO PAaBHOBECHS: TEMIEparypa, AABICHUE M KOHLEHTPAIMM BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunnun Jle [larense.

Onektponutnyeckas auccormanus. CunbHble U ciadbie daekTponuThl. CteneHnb aucconuanuu. Cpena BOJHBIX PacTBOPOB:
KHUCIIOTHAs, HEUTpalbHasl, menoyHas. Bomopoausiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiyu nonHoro ooMeHa.

OKucnuTeNbHO-BOCCTAHOBUTEIIbHBIE peakinu. CTeneHb okuciaeHusi. OKUCIUTENb U BOCCTAaHOBUTEIb. [Iporiecchl okucieHus u
BOCCTAHOBJICHUsI. BakHelIne OKHUCIUTEIM W BOCCTAHOBHUTENHM. MeETOJ 3JIeKTPOHHOro OanaHca. DJIEKTPOJU3 PaCTBOPOB U
paciiaBoB BELIECTB.

DOKCIEpUMEHTAIIbHBIE METOJbl M3YUYEHHs BEIIECTB M WX MPEBPALICHUN: Pa3lI0KEHUE MEPOKCHIA BOJOPOAA B MPUCYTCTBUHU
KaTajanu3aTropa, MOJEIN KPUCTAUTMYECKUX PEHIETOK, MPOBEJECHUE PEeakluii MOHHOTO0 OOMEHa, OmpelesieHHuEe Cpeabl PacTBOPOB C
MOMOIIBI0 HHIUKATOPOB, U3YUCHHE BIMSHUS PA3TUUYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKON PEAKIIUU U MOJIOKEHUE XUMHYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HeMeTawioB B Ilepuoandeckoit cucreme xumudeckux 3memeHToB .M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX
aToMoB. Ou3NUYECKNEe CBOMCTBA HEMETAIIIOB. AJIJIOTPONHS HEMETAILIOB (Ha MpUMepe KUCIopoaa, cephl, pocdopa u yriepona).

Bonopon. Ionydenne, pusnveckue U XMMHUYECKHUE CBOWCTBA: PEAKIMU C METAUIAMHU U HEMETaJJIaMU, BOCCTAHOBUTEIHHBIC
cBouictBa. ['mapunbl. TONIMBHBIE 3JIEMEHTBI.

lanmorensl. HaxosxkneHue B mpupojnie, CHocoObl TOMydeHHs, (U3MYECKHE M XUMHYECKHE CBOWCTBA. [ allor€HOBOAOPOIBI.
Baxxneiimue KuUCIOpoacoaepKaliiue COSTMHECHUS TaloreHoB. JJabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI MOJYYCHHS TaIOTCHOB.
[IprMeHeHne TaloreHoB U UX COCTMHEHUN.

Kucnopon, o30H. JIabopatopHble M TPOMBIIIIEHHBIE CTIOCOOBI MOTYYeHHUs KUCIopoaa. Pu3nueckue 1 XUuMUUECKUE CBOMCTBA U
MIPUMEHEHHE KUCIOpOAa U 030Ha. OKCHUIBI U IEPOKCH/IBI.



Cepa. Haxoxnenue B npupojie, CiocoObl Mody4YeHus, (PU3nUecKue U XuMuueckue cBoiictBa. CepoBoaopo, cyiabpuabl. Okcus
cepbl(1V), okcun cepoi(VI). Ceprucrast u cepHasi KUCIOTHI U UX cOiau. OCOOEHHOCTU CBOMCTB CEpHOM KHUCIIOTHL. [IpuMeHeHne cepbl
U €€ COCAUHEHUN.

Azor. HaxoxneHue B mpupojie, CocoObl MONy4eHHs, PU3NUECKHE U XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIBI
a3oTa. A30TUCTasi U a30THAsA KUCJIOTHI U UX colar. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHne a30Ta U ero coeAMHeHMI.
A3oTHBIE y100OpEeHus.

®docdop. Haxoxnenue B mpupoje, CrnocoObl MoNydeHUs, (u3NUecKkue W xumuueckue cpoiicTBa. Dochunbl u ¢ochuH.
Oxkcuasl pocdopa, pochopnas kuciora u e€ conu. [Ipumenenue Gocdopa u ero coeaunenuit. ochopHbie y100peHUS.

VYrnepon, HaxoXaeHUE B mpupoae. AmtoTpornHbie Moaudukanuu. Ousnyeckne U XUMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB,
oOpazoBanHbIX yraeponom. Okcun yraepona(ll), okcua yrimepona(lV), yronpHas kuciora u €€ coinu. AKTUBUPOBAHHBIM YroJb,
aacop6omus. dymnepensl, rpadeH, yriepoaHsie HaHOTPYOkH. [IpuMeHeHrne mpocThIX BEHIECTB, 0OPAa30BaHHBIX YIJIEPOJIOM, U €ro
COEIMHEHUMH.

Kpemuuii. HaxoxaeHue B TpUpOE, CIOCOOBI MONydeHUs, Gu3nueckue u Xxumuueckue cpoicTBa. Oxcua kpemuusi(1V),
KpEeMHUEBas KUCIOTa, CHIMKaThL. [Ipumenenue kpeMuus u ero coequHeHuit. CTekIo, ero nojgy4deHue, BUIbl CTEKIIa.

[Tonoxenue meramioB B [lepuoanydeckoii cucteMe XUMHUYECKUX IeMEHTOB. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UeK
aToMoB MeTasuioB. O0uue ¢puznueckre cBoicTBa MeTayioB. [I[puMeHeHrne MeTauioB B ObITY U TexHHKe. CITaBbl METAIIIOB.

DNEKTPOXUMUYECKUA Pl HampsokeHuid  MeTaiioB.  OOmMe crnocoObl  MOJIYYEHHUST METaUIOB:  THAPOMETAILTyprus,
MUPOMETAJLTYPrus, dJeKTpoMeTautyprus. [lonsatue o koppo3uu MetamuioB. CiocoObl 3alIUTHI OT KOPPO3HH.

O6mas xapakrepuctrka metamwioB |A-rpymmer Ilepuoamdeckoit cHCTEeMBbl XMMHUYECKHX 3JIeMEHTOB. Harpuit m kamwmii:
nojryueHue, pU3nueckre U XMMHUECKHUEe CBOMCTBA, MPUMEHEHHUE IPOCTHIX BEILIECTB U UX COCTUHEHUI.

O6mas xapaktepuctuka metauioB |IA-rpynmer [lepuogudeckoil cucteMbl XMUMHUYECKHX 3JIEMEHTOB. MarHuii ¥ KaJbIIHii:
nojryuyeHue, GU3nYeckue 1 XUMUYECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BELIECTB U UX coelnHEeHUN. JKECTKOCTH BOJIBI M CIIOCOObI
€€ yCTpaHEeHUS.

ANIOMUHMI: TIONydeHue, (PU3MYecKHe M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTOrO BEIIECTBA U €r0 COEIWHEHUI.
AmdoTepHbIe CBOWCTBA OKCH/IA U THAPOKCUIA ATFOMUHUS, THIPOKCOKOMIUICKCHI aTFOMUHHUS.

OO6mast XxapakTepuCTHKa METaIOB MoO604YHbIX moarpymnm (b-rpymm) [lepuonnyueckoit cucTeMbl XUMUYECKHUX DJIEMEHTOB.

dwusndeckre U XMMHUYECKHAE CBOKWCTBA XpoMa | ero coenuHenuit. Oxcuasl u ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(V1).
XpoMathl U IUXPOMATHI, UX OKUCITUTENbHBIE CBOMCTBA. [lomydueHne 1 mpuMeHeHHe XpoMma.



dusnyeckre U XMMHUUYECKAE CBOMCTBA MapraHiia M ero coeauHeHui. Baxuelmue coequnennus mapranna(ll), mapranma(lV),
mapranua(VI1) u mapranna(VIl). Ilepmanranat kanusi, ero OKUCIUTEIbHBIC CBOMCTRA.

dusndeckre ¥ XMMHUYCCKHAE CBOWCTBA JKejie3a M ero coenuHeHuil. Oxcuapl, ruapokcuasl U conu kenesa(ll) u xemeza(lll).
[Tony4yeHnne u IpUMEHEHUE JKEJI€3a U €T0 CIUIABOB.

DuU3nUeCcKue U XMMHUYECKHE CBOWCTBA MEAU U €€ coeuHeHUN. [lonydyenrne u npuMeHeHne MeIU U €€ COCTUHEHUN.

[uuk: mnonydenue, ¢GU3MYECKUE M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBA OKCHIA M THAPOKCHIA IIMHKA,
TUJPOKCOKOMILIEKCHI TUHKA. [[pMeHeHne IMHKA ¥ €r0 COCAMHEHUIA.

OKCIepUMEHTAJIbHBIE METOJIbl M3YYCHUSl BEIIECTB U WX MPEBpallleHUN: M3ydyeHHe O00pa3lloB HEMETAJIOB, TOPEHUE CEpHI,
docdopa, keneza, MarHus B KHUCIOPOJie, H3y4YeHUE KOJUICKIMU «MeTanasl W CIUIaBbl», B3aUMOJCHCTBHE IIEJIOYHBIX H
IEJIOYHO3EMEJIBHBIX METAJJIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHHE BHUEOMATEpPHUANIOB), B3aUMOJCHCTBHE ITMHKA W Keje3a C
pacTBOpamMu KHUCJIOT U IIET0YEH, KaUeCTBEHHbIE PEAKIMU Ha HEOPTraHUYECKHUE aHWOHBI, KATUOH BOJOPOJAa U KAaTUOHBI METAJlIOB,
B3aMMO/JICMCTBUE THAPOKCUIOB AJIOMUHMS U IIMHKA C pacTBOPaAaMM KHUCJIOT M IIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
teMaM «[ anorensi», «Cepa u e€ coenuHeHUs», «A30T U hocdop U UxX coequHEHUs», «MeTamibl TJIaBHBIX MOATPYII», «MeTabl
NOOOYHBIX MOATPYIII.

XuMHA U )KU3HD.

Ponb xumuu B obecrnieueHnn yCTOWYMBOTO pa3BUTHS denoBedecTBa. [IoHATHE 0 HAYYHBIX METOJIaX MO3HAHUS U METOOJIOTHH
HAY4YHOTO HcclieoBaHus. HayuHble MPUHIKMIBI OPraHU3alliid XUMHUYECKOTO MPOU3BOCTBA. [IpOMBITIIIEHHBIE CTIOCOOBI TTOTYYEHUS
BaXHEHIINX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAaKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMbIIieHHbIE CIOCOOBI MOTYYeHUS
METAJJIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYXKalolled cpeiapl M ero mocieactBus. Ponb xumum B oOecriedyeHuu
HHEPreTUYECKO Oe30MacHOCTH.

Xumus U 340pOBbE yesloBeKa. JIekapcTBeHHbIe cpencTBa. [IpaBuiia uCmonp30BaHus JIEKAPCTBEHHBIX MpenapaToB. Poibs xumMun
B Pa3BUTUU MEIUIUHBI.

XVMUS THIIW: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OABKHU. Poib XuMun B o0ecriedeHuu MUIIeBOM 0€3011aCHOCTH.

Kocmernueckne u mapdromepueie cpencta. beitoBas xumus. IlpaBuia 6e30macHOr0 MCIIOIL30BaHUS MPEapaToB OBITOBOM
XUMUU B OBCEAHEBHOU JKU3HU.

XUMUS B CTPOUTEIBCTBE: BAXKHEHIITNE CTPOUTEIIHHBIE MaTepHabl (LIEMEHT, OCTOH).

XUMUS B CEIIbCKOM X03siiicTBe. OpraHM4ecKre 1 MUHEPaIbHbBIE YI00pEHUS.

CoBpeMeHHbIe KOHCTPYKIIMOHHbBIE MAaTepUalibl, KPACKH, CTEKIIO, KepaMuka. Matepuabl AJisl 3JIeKTpOHUKU. HaHoTexHOoMornu.

Pacuérnbie 3anaum.



Pacuétpl: mMaccel BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM O00BEMY OJHOrO W3
YYaCTBYIOIIMX B PEAKIMU BELIECTB, MacChl (00bEMA, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKLUU, €CIU OAHO M3 BEIIECTB MMEET
pUMecH, Macchl (00bEMa, KOJMYECTBAa BELIECTBA) NPOJYKTAa pPEAKUUH, €CIM OJHO M3 BEUIECTB JaHO B BHUAE pacTBOpa C
ONPENECIIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHLIEHTPALMUA BEIIECTBA B PacTBOpE,
JOJIA BBIXOJA MPOAYKTa PEAKIIUU OT TEOPETHUUECKU BO3ZMOKHOTO.

MexnupeaMeTHbIE CBA3U.

Peanuzanus MexnpeaMeTHbIX CBs3ed MpU M3ydeHUU oOled M HeopraHmdeckod xumuu B 11 kimacce ocyliecTBiseTcs yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUN, TaK W MOHITHH, MPUHSATHIX B OTACJIBHBIX MpPEIMETaX €CTeCTBEHHO-
HAy4HOTO ITUKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE MTOHATHS: SABJICHUE, HAYYHbIN (DaKT, TUIIOTe3a, TEOPHUs, 3aKOH, aHAJIU3, CUHTE3, KJIacCUupUKaIus,
NEPUOJUYHOCTD, HAOIOICHHE, U3MEPEHHE, SKCTIEPUMEHT, MOJIEJIb, MOJCIUPOBAHUE.

®uznka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYIIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHUE BEIEeCTBA, MJI€AJbHBIA ra3, (U3NYECKUe BEIUYWHBI,
€MHHUILBI U3BMEPEHUSI, CKOPOCTh, JHEPTHUsl, MaCCa.

buonorus: kierka, opraHusm, skocucteMma, ouocdepa, MeTaboJIU3M, MaKpO- U MHUKPOIJIEMEHTBI, OCJIKH, KUPBI, yTICBOJIbI,
HYKJIEMHOBBIE KHCIIOTHI, (DE€PMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepalbl, TOpHBIE TTOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMuyeckass IMPOMBIIUIEHHOCTb, METAJLUIYPIUsl, CTPOUTEIbHBIE MAaTEPUAIIbI, CEIBCKOXO3SIMCTBEHHOE IPOU3BOICTBO,
MUIIEeBasi TPOMBIIIEHHOCTh, (apMalleBTUYeCKas MPOMBIIUIEHHOCTh, TPOU3BOJICTBO KOCMETUYECKHUX MPEnapaToB, MPOU3BOIACTBO
KOHCTPYKLIMOHHBIX MaT€PHUAJIOB, JJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMA ITPOT'PAMMEBI 110 XUMHNHN HA YIJIYBJIEHHOM YPOBHE CPEJITHET'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATbDI

B cooTBeTrcTBUM C CHUCTEMHO-AESATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JUYHOCTHBIX PE3YJbTATOB OCBOEHHUS MpEeaMeTa
«XuMHS» HA YPOBHE CpPEIHEro OOMIero oO0pa3oBaHUS BBIJACICHBI CICAYIONINE COCTABIAIONIME: OCO3HAHUE OO0YYaIOUTUMUCS
POCCUNCKOM TpaXJaHCKOW HAEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIPEACICHUIO; HaJIU4He
MOTHUBALIMU K 00YYEHHIO; TOTOBHOCTh U CIIOCOOHOCTHh OOYYalOIIUXCS PYKOBOJCTBOBATHCS MPUHATHIMU B OOLIECTBE MpaBUJIaMU U



HOpMaMU TOBEJICHUS; HAJWYUE MPaBOCO3HAHUS, SKOJOTHUUECKON KYIbTYpbl; CIIOCOOHOCTh CTaBUTh IEJIM U CTPOUTH >KU3HECHHBIC
TIJIAHBI.

JIM4HOCTHBIE pPE3YyJAbTAaThl OCBOEHHUA TMpeaMeTa «XUMHUS» OTPaKaroT CHOPMUPOBAHHOCTH OIbITA [MO3HABATEIBHOU U
MPAKTUYECKOHN AESITEIbHOCTH O0YYAIOIINXCS B IPOLIECCE Pealln3alii 00pa30BaTEIbHON NeATEIbHOCTH.

JIM4HOCTHBIE pPE3yJAbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS» OTpakaroT CHOPMUPOBAHHOCTH OIbITA TO3HABATEIBLHOU U
MPAKTUYECKOHN AESITENIbHOCTU O0YYAIOIINXCS B IPOLECCE pealln3alii 00pa3oBaTeIbHON JeATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOro BOCIMTAHUS .

OCO3HAHUS O0YYArONTUMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPAaB U 00513aHHOCTEH, YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY;

MPEJCTABJICHUS O COLIMATbHBIX HOPMaX U MPABUIIAX MEKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3JaHUU YYCOHBIX MPOEKTOB, pPEHICHUH Y4YeOHBIX U
MO3HABATEJILHBIX 3a]1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY W apTyMEHTHI JAPYTHX NPU aHAIN3E PAa3TUYHBIX BUIOB
y4eOHOMU JIeITeIIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUSI K ICTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHON XUMUMU;

yBa)KEHHS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPHUIIOKEHHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHbBIE
HAyKU €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOJACHHM, KPOMOTIMUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TpyAa YYEHBIX U
PaKTUKOB;

MHTEpeca W TMO3HABATENbHBIX MOTHMBOB B IMOJYYEHUU U TOCIEAYIOIIEM aHAIN3e MH(OpMAIMU O MEePEAOBBIX JTOCTHUKEHUSIX
COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO NTOBEICHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBA3aHHbIE C XUMUYECKMMH SIBICHUSMU, M TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M MOCTYNKHU CBOUX TOBAPUIIECH C MO3UIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C
Y4ETOM OCO3HAHUSI OCIEACTBUM MTOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

MMOHUMAHMSI LIEHHOCTEH 3I0pOBOTO W 0Oe30macHoro obpa3a >KW3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOLICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;



coOmtoIeHus MpaBuil 0€30MacHOr0 0OpalIeHus ¢ BELIECTBAMU B OBITY, TOBCETHEBHOW JKU3HU, B TPYIOBOM AESATENbHOCTH;

MOHUMAHMS LIEHHOCTH TMPaBUJl UHIMBUIYAIBHOTO W KOJUJIEKTUBHOIO OE€30MACHOr0 TMOBEJCHUS B CUTYAIMSAX, YTPOXKAIOUIUX
310POBBIO U )KU3HU JIFOJIE;

OCO3HAHUS MOCIECTBUM 1 HEMPUSATUS BPEAHBIX MTPUBBIYEK (YIOTPEOICHUS K0T OIS, HAPKOTUKOB, KYPEHUS);

5) Tpya10BOro BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEAOBATEILCKON JEATEIbHOCTU, OOIECTBEHHO MOJIE3HOM, TBOPUYECKOU U
JPYTUX BUJAX JCSATEIbLHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4YacCTHE B PEIICHUU MPAKTHMYECKUX 3a/1a4 COLMAIIbHOW HAMpaBJIECHHOCTH (B paMKax CBOEro Kjacca,
IIKOJIBI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO Tpodeccuil pa3IMuHOro pojia, B TOM YHWCIE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUU 10 XUMUH;

YBaXXEHUS K TPYY, JIOISAM TPyAa U pe3ysibTaTaM TPYI0BOU JIEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYaJbHOW TpPACKTOPUU oOOpazoBaHus, Oyaymied mnpodeccur U peanu3aiuu
COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XUMHUHU, MHTEPECOB M MOTpeOHOCTEM
00IIIeCTBa;

6) 3K0JI0TN4Y€eCKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH IEI€CO00Pa3HOr0 OTHOIIEHUS K IPUPO/I€ KaK UCTOUYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

NOHMMAaHHS TJ00aJbHOTO XapakTepa SKOJOTHUYECKUX TMpoOJieM, BIUSHUS HSKOHOMHUYECKHUX TMPOIECCOB HAa COCTOSHUE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAaHHS HEOOXOJAMMOCTH  HCHOJb30BAaHUSI  JIOCTMIXKEHUM  XMMHM  [JI1  PEHIEHUS  BOIPOCOB  PALMOHAIBHOTO
MIPUPOJIONIOIB30BAHUS;

AKTUBHOIO HENPUATUS JNCHUCTBUM, NPUHOCAIIMX BpEI OKPYXKAKIIEH MNPUPOJHOM Cpele, YMEHHUS MPOrHO3UPOBATH
HEOJIaronpUsTHBIE YKOJIOTUIECKUE TIOCTIECTBUS MTPEANPUHUMAEMBIX IEHUCTBUI U MPEJOTBPAIATh UX;

HaJu4usi Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOM KYJIbTYpbI, OIbITA JIESITEIbHOCTH 3KOJIOTUUYECKOU
HaIpaBJIEHHOCTH, YMEHUSI pYKOBOJICTBOBAaThCS MU B MO3HABATENIbHOW, KOMMYHUKATUBHOW U COLMATILHOW MPAKTUKE, CIIOCOOHOCTH
¥ YMEHHsI aKTUBHO TIPOTHUBOCTOSITh UI€0JIOTHN XeMo(poouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOLIECTBEHHOUN MPAKTUKH;



MOHUMAaHUS CHeUM(PUKNA XUMHUU KAaK HAyKH, OCO3HAHUS €€ pojid B (POPMUPOBAHUHU PALMOHAIBHOIO HAYYHOIO MBILIUICHMS,
CO3JaHUM LIEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIEM MHUPE KaK O €AMHCTBE MPUPOJbI M YEIOBEKAa, B MO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHuH Npo0OJieM COXpaHEHUs PUPOJHOTO PABHOBECHS;

yOeXKIAEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUU JUJIi COBPEMEHHON LMBWIM3AIMU: B €€ TYMAaHUCTUYECKON HAINpaBICHHOCTH U
BAKHOM pOJIM B CO3[aHMM HOBOM 0a3bl MaTepHaIbHOM KYJIbTYPhl, B PEIICHUH II00ANbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHUSA
YeJIOBEYECTBA — CBHIPhEBOM, YHEPreTUUECKOM, MUILEBOM M SKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHUM MEIMILIMHBI, 00€CIeUeHUn
YCIIOBUI YCHENIIHOTO TPY/la U AKOJIOTMYEeCKU KOM(OPTHOM KU3HU KaXKJI0TO WieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTU: MOHUMAHUS CYIIHOCTHM METOJOB IO3HAHMS, UCIIOJIB3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCHOJB30BaTh MOJy4YaeMble 3HAHUS U1l aHalu3a U OOBSCHEHUS SIBICHHM OKPYXAlOUIEro MUpa U MPOUCXOJSAIINX B
HEM M3MEHEHMH, yMEHHS JejlaTh OOOCHOBAHHBIC 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX ()AaKTOB M UMEIOLIUXCS JAHHBIX C HEIbI0
IIOJIy4YEHUS IOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbBHO HCIOJIb30BaTh XMUMHUYECKHE 3HAHUSA [JIs pPELICHUs MpoOJieM B peajbHBIX >KHU3HEHHBIX
CUTYyalusX;

UHTEpeca K MIO3HAHUIO, UCCIIEA0BATEIILCKON NEATEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPBIBHOMY 00pa30BaHMIO M caMOOOPA30BAHUIO, K aKTHBHOMY IOJIyUYE€HUIO HOBBIX 3HAHUI
10 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TPy/Aa B Pa3IudHbIX cdepax MpodhecCHOHATHPHOMN eI TEIHbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOSHHUS MPOTPaMMBI 10 XMMHH Ha YPOBHE CPEHETr0 0011ero 00pa3oBaHus BKIIOYAIOT:

3HauYMMBbIE 171 (OPMHUPOBAHUS MHPOBO33PECHUSI OOYUAIONMUXCS MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHaAyYHBIC
MOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CIIEIU(PUKY METOJO0B TO3HAHUS, UCTIOIB3YEMbBIX B €CTECTBEHHBIX
HayKax (Marepusi, BEIIECTBO, DHEPTHs, SIBJICHHUE, MPOIIECC, CUCTEMA, HAYIHBIN (haKT, IPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsi, UCCIEAOBaHUE, HAOIIO/ICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJibHble  y4eOHbIe  JelcTBUS  (MO3HABaTeNIbHbIE, KOMMYHHUKAaTHBHBIC, PpETYJSITUBHBIE), OOecleunBarome
dbopmupoBanue HYHKIMOHATBHON I'PAMOTHOCTH U COLIMAIbBHON KOMIIETEHIIMU 00YyYaroInXcs;



CHOCOOHOCTh ~ OOYYAIOLIMXCSl  MCHOJb30BaTh OCBOCHHBIE  MEXAMCLMUIUIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCAJIbHbIE YUeOHbIE IEUCTBUS B IO3HABATEIBHON U COLMATbHOM MPAKTHKE.

MeranpenMeTHbIE pe3yJabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU YU€OHBIMU MO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU
U PEryJIATUBHBIMU IEUCTBUIMH.

Io3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicCTBUS

1) 0a30Bble JJOrHYecKHe JAedCTBUS:

CaMOCTOSTEILHO (OPMYJIMPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPEICISITh LETU ICSITSILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCHTH PE3YJIbTATHI JCSITCIHHOCTH C
IOCTaBJICHHBIMH LICIISIMHU;

UCIIOJIb30BaTh IPH OCBOCHHWM 3HAHUW MPUEMBI JIOTMYECKOTO MBIINUJICHUS: BBIJACIATh XapaKTePHbIC NPU3HAKU TOHATHN H
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHITHS I OOBSICHCHHSI OTJCIBHBIX ()aKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS ¥ KPUTCPUH JUTS KJIaCCU(PUKAIIMK BEIIECTB U XUMHUCCKUX PCAKIIHIA,

yCTaHABIIMBATh IPUIMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTHYECKHWE pacCyXJIeHHS (MHIAYKTUBHBIC, JEAyKTUBHBIC, I10 aHAJOTWH), BBISBIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKITFOUCHUS,

IPUMEHATh B TPOIECCE IO3HAHMS HCIONb3yeMble B XHMHUU CHMBOJMYECKHE (3HAKOBBIC) MOJCIH, IPeoOpa3oBBIBATH
MOJICJIbHBIC TPEJICTABICHUS — XUMUUECKHUH 3HAK (CMMBOJI) JIEMEHTa, XUMUYeckas (GopMyna, ypaBHEHHE XUMHUYECKON pPEaKiuu —
IpU PEIICHUH YYeOHBIX ITO3HABATEIbHBIX W MMPAKTUYCCKUX 3a7ad, NPUMEHATh Ha3BaHHBIC MOJCIBbHBIC IPEACTABICHUS IJIsI
BBISIBJICHHS XapaKTEPHBIX MPHU3HAKOB U3Y9ae€MbIX BEIIECTB U XUMHUCCKUX PCAKIIHM.

2) 0a3oBbIe HCCIeA0BaTeIbLCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUSI BEIIECTB U XUMHUCCKUX PEAKIIHH;

dbopMyTHpoOBaTh IEIM M 3aJ]aud HCCIICIOBAHMS, HCIIOIb30BaTh ITOCTABJICHHBIC M CaMOCTOSTEIBHO C(HOPMYIHPOBAHHBIC
BOIIPOCKI B KA4yeCTBE HHCTPYMEHTAa TIO3HAHHWS W OCHOBBI JUIS (OPMHUPOBAHUS THUIOTE3bl 110 TPOBEPKE IMPABHIBHOCTH
BBICKA3bIBACMBIX CYXKICHU;

BJIQJICTh HABBIKAMHU CAMOCTOSITCIILHOTO TUTAHUPOBAHUS M TPOBEJACHHUS YYCHHYCCKHX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHS HaOII0aTh 32 XOA0M IPOIIECCa, CAMOCTOSATEIBHO IPOTHO3UPOBATH €TI0 Pe3yJbTaT, (hOPMYIHPOBATH 000OIIEHNUS 1 BBIBOJIBI
OTHOCHTEIIPHO JIOCTOBEPHOCTH PE3YIbTATOB HCCIICIOBAHMS, COCTABIATH 00OCHOBAHHBIM OTUYET O MPOSIaHHON padoTe;



NPUOOPETATH ONBIT YYCHUUECKOW HCCIEA0BATEIbCKOM U MPOESKTHOU JEATENBHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIIbHOMY MOMCKY METOJIOB PEIICHHS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO Pa3IUYHbIX METOOB MO3HAHUS.

3) padora ¢ uHdopmanueii:

OPUEHTUPOBATHCS B PA3NIMUYHBIX HCTOYHMKAX HHPOpMalUMU (HAYYHO-TIOMYJSIpHAs JUTEpaTypa XUMUYECKOTO COJIEepKaHus,
CIpaBoyHble TMocoOus, pecypcbl MHTepHeTa), aHanmuM3UpoBaTh HMHPOPMALMIO pPA3IUYHBIX BHUJIOB M (OpM MpeacTaBieHUS,
KPUTUYECKU OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUNUBOCTH;

(GopMynHpoBaTh 3ampoCchl U MPUMEHATH pPa3jIMYHbIE METOJbl MpPU TMOUCKEe M oTOope HHPOpMalUU, HEOOXOIUMOM s
BBIMOJTHEHUSI YUEOHBIX 3a/1a4 ONPEIEIEHHOTO THIIA;

NpUOOPETAaTh ONBIT UCTIONB30BAHUS UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (popMy mpesicTaBieHus uHbOpMauKu (CXeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI,
PUCYHKH U IpyTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaUe€CTBE CPECTBA MpHU paboTe ¢ XMMHUYECKOW MHPOpMalUei: MPUMEHATh MEKIIPEIMETHBIC
(pusnueckne U MaTeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYITbl, a00peBHATYPBI, HOMEHKIIATYPY;

HCITIOJIB30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TIAHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBUS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIaeMOM TEMBI B X0JI€ TMAJIora /Ui AUCKYCCUH, BRICKA3bIBATh UJeH, (OPMYITHPOBATH
CBOU MPEIOKECHUS OTHOCUTEIBHO BBINIOJHEHUS MPEIJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALUEN PE3YJIbTATOB ITO3HABATEIILHON JIESTEIBHOCTH, ITOIYYEHHBIX CAMOCTOSTEIBHO WIM COBMECTHO CO
CBEPCTHUKAMU TPHU BBINOJHEHUH XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUYECKON pabOThl MO HCCIETOBAHHIO CBOMCTB M3Y4aeMBbIX
BEIECTB, pealnu3alui y4eOHOro MpoeKTa, U (POopMyIupoBaTh BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHBIX HCCICAOBAHUN MyTEM
COTJIACOBAHMS TIO3UITNH B X0J1e 00CYK/ICHUSI 1 0OMEHA MHEHUSMU.

PeryasiTuBHbIe YHUBEpPCcAJIbHbIe Y4eOHbIE JeiiCTBUSA:



CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILECTBIISATH CBOIO IIO3HABATEIBHYIO IEATEIBHOCTb, ONpEAeisAsd €€ Lelu WU 3aJadd,
KOHTPOJUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHUPOBATH MpejaraeMblii aqrOpUTM ACHCTBUI NP BBINOJHEHUU YYEOHBIX U
HCCJEeI0BATENbCKUX 3a/ad, BbIOMpaTh Haubosiee 3(PPEKTUBHBIA CNOCOO MX pElIeHUs ¢ y4E€TOM MOJYYEHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb AESATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yabTaThl OCBOCHMS MPOTpPaMMbl MO XMMHUM Ha YIJyOJEHHOM YpPOBHE Ha YpPOBHE CpEJHEro OOUIEro
o0pa3oBaHus BKJIIOYAIOT crieluPuUeckue sl y4eOHOro npeamMera « XuMush HaydHbIE 3HAHMS, YMEHHUSA U CIOCOOBI EUCTBUM MO
OCBOCHHIO, UHTEPIPETALUH U MPeoOpa3oBaHUIO 3HAHUN, BUABI JACSITEIHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUM B Pa3IMYHBIX YUEOHBIX CUTYAIUsX, a TAK)KE B PEAJIbHBIX )KM3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX ¢ XUMHEH. B mporpamme mo
XUMUU MPEIMETHBIE PE3YIIBTATHI IPEACTABIEHBI IO TOAaM U3yUYEHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMUs OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUI: O MECTE M 3HAYCHUHU OPTraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HayK M €€ POJH B
o0ecTieYeHUN YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA B PEIICHUHW NPOOJEeM DKOJOTHYECKON, SHEPreTHYeCKOM W IHIIEBOM
0e30macHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HWCTOYHMKOB SHEPIHH, B OOECIEYCHUU
PaIMOHAILHOTO MPUPOIONOIBb30BaHuUs, B (DOPMHUPOBAHUU MHUPOBO33PEHUS U OOIEH KyJIbTYphl YEJIOBEKa, a TAKKE HKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIICHHSI K CBOEMY 370POBBIO U MPUPOTHOM Cpelie;

BJIQJICHUE CHCTEMON XMMHUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOUIME MOHATUS — XUMUYECKHUI 3JIEMEHT, aTOM,
SIPO ¥ DJIEKTPOHHAs 000JI0YKa atoma, S-, P-, d-aTOMHBIC OpOUTAIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSIHUS aTOMa, THOPUIN3AIUs
aTOMHBIX OpOUWTaNeH, MOH, MOJEKYla, BaJECHTHOCTh, JIEKTPOOTPHUIATEIIBHOCTh, CTETICHh OKHUCIICHHS, XMMHYECKasi CBSI3b, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIM 00BEM, YIIAEPOAHBIM CKeleT, (YHKIMOHAIbHAS TPyMMa, paJuKald, CTPYKTYpHBIE (opmyIbl
(pa3BEpHYTHIE, COKpAIIEHHBIC, CKEJIETHbIE), M30MEpHUsS CTPYKTypHass U MPOCTPAHCTBEHHAas (reoMeTpuYecKasi, ONTHYecKas),
M30MEPbI, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YTIAEBOAOPObl, KUCIOPOA- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI (mepuoaunueckuii 3akon J[. M. Menaeneesa,
TEOpHUsl CTPOCHMsSI opraHuueckux BemiecTB A. M. ByrtnepoBa, 3aKOH COXpaHEHHMsS MacChl BEIECTB, 3aKOH COXPAaHEHUS U
MpEeBpalIEHUs YHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKUHN A3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUSI,



JeXalllie B OCHOBE MOHUMAHUSI IPUUYMHHOCTH M CUCTEMHOCTH XMMUYECKUX SIBICHUI; MPEICTAaBICHUS O MEXaHU3MaX XUMUYECKHUX
peakuuii, TEepMOIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTIX X MPOTEKaHHUsA, O B3aUMHOM BJIUSHUM aTOMOB U I'PYII aTOMOB
B MOJIeKyJax (MHAYKTUBHBIM U Me3oMepHbId 3¢ dexTrl, opuentantsl | u Il pona); ¢dakronormyeckue cBeaeHUs O CBOMCTBax,
COCTaBe, MOJYYEHUU U O€30MaCHOM HCIOJIb30BAHUHU BAaXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTHUUYECKOW NEATEIbHOCTH
YeJIoBeKa, OOIIMX HAyYHbIX MPUHIHUIIAX XUMHUECKOr0 MPOU3BOJICTBA (Ha MpUMeEpe MPOU3BOICTBA METaHOJIa, epepadOTKU HEDTH);

c(hOpPMHPOBAHHOCTh YMEHMI: BBISABISATH XapaKTEpHbIE NMPHU3HAKH MOHATHM, YCTAaHABIMBATh MX B3aMMOCBA3b, MUCIOJb30BATh
COOTBETCTBYIOIIME MOHSITHUS MIPHU OMKUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh YMEHHUI:

UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTaBIIAITh YpaBHEHUS XMMHUUYECKHX PEAKIUN M PACKPBhIBATh MX CYIIHOCTh: OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaAKIMI
MOCPEJICTBOM COCTaBJICHUS DJEKTPOHHOro OanaHca 3THX peakivil, peakiuid HOHHOTO OOMEHa MYTEM COCTaBJIEHHUS MX TOJHBIX U
COKpAILIEHHBIX HOHHBIX YPABHEHUMH;

M3rOTaBIMBaTh MOJEIM MOJEKYJ OpraHMYeCKUX BEUIECTB A WJUIIOCTPAllMM HMX XUMHYECKOIO0 M IMPOCTPAHCTBEHHOI'O
CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHaBIMBaTh NPHUHAJUIEKHOCTb M3YYEHHBIX OPTaHMYECKUX BEIIECTB 10 MX COCTaBy H
CTPOCHHIO K OMPENCIEHHOMY KJIacCy/TpyIlle COCIMHEHUH, JaBaTh UM Ha3BaHHS 10 cuctematudeckord HoMmeHkiaatype (IUPAC) u
IOPUBOANTHh TPUBUAIBHBIC HA3BaHUS ISl OTJENbHBIX IpEACTaBUTENEH OpPraHMYECKUX BELIECTB (STWIICH, AalleTWIEH, TOJyOJ,
[JIMLEPUH, ATUIICHTIINKOIIb, (PeHOJI, (POpManbJIerul, aleTaabAeru, alleToOH, MypaBbrUHasl KUCIO0Ta, YKCYCHasl KUCJIO0Ta, CTEAPUHOBAs,
OJIEMHOBAsl, MaJbMUTUHOBAS KUCJIOTHI, IJIMIIMH, alaHUH, ManbTo3a, GPyKTO3a, aHWIUH, AUBUHWI, U30IPEH, XJIOPONPEH, CTUPOI U
Ipyrue);

c(OpMUPOBAHHOCTb YMEHUS OMNPEICNATh BHJ XUMHUYECKON CBA3M B OPraHMYECKHX COEIMHEHUSAX (KOBaJICHTHAs M MOHHAas
CBsI3b, G- U TT-CB3b, BOJOPOAHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATH IOJOKEHHUS TEOPUH CTPOCHUS opraHuueckux BemiectB A. M. byrtnepoma s
OO0BSICHEHHSI 3aBUCIMOCTH CBOWCTB BEUIECTB OT UX COCTAaBA U CTPOCHHS,

cOpMUPOBAHHOCTh YMEHMH XapaKTEepH30BaTh COCTaB, CTpPOEHHE, (PU3MUECKHEe M XUMHUYECKHE CBOICTBA TUIHYHBIX
MIpPEICTaBUTENEH pa3JIMYHBIX KJIACCOB OPraHMYECKUX BELIECTB: AJKAHOB, LMKIOAJIKAHOB, AJKEHOB, aJKaJWEHOB, AJKHHOB,
apOMaTUYECKUX YIJIE€BOJOPOAOB, CIUPTOB, AJIbJETHA0B, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX MU CIOXKHBIX 3(HPOB, KUPOB,



HUTPOCOCIMHEHUN U aMUHOB, aMUHOKUCIIOT, OCJIKOB, YIJIEBOJAOB (MOHO-, M- U MOJUCAXaPUIO0B), WITIOCTPUPOBATH FTE€HETUUECKYIO
CBSI3b MEXKJly HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOIB30BaHUEM CTPYKTYPHBIX PopMyT;

c(hOpMUPOBAHHOCTh YMEHUS MOATBEPkKAATh HA KOHKPETHBIX MPUMEpaxX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH
OpraHUYECKUX COCIMHEHUN OT KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIMSHUS aTOMOB U T'PYIII aTOMOB
B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKH YTJIEBOJOPOJHOrO ChIphsi (He(Th, MPUPOAHBIA Ta3, Yroib),
crocoObl ero nepepadoTKU U MPAKTUIECKOE MPUMEHEHNE MPOYKTOB MepepadoTKy;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYUHBIX METOJIaX IMO3HAHUS — HAOJIOJCHUU, U3MEPECHUH,
MOJICIUPOBAHUH, YKCIIEPUMEHTE (PEaIbHOM U MBICJICHHOM) U YMEHHUS IPUMEHATH 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSTh OCHOBHBIC OTIEPAIlMU MBICTUTEIBLHON JEATEILHOCTH — aHAJIM3 U CUHTE3, CpaBHEHUE,
000011IeHre, CUCTEeMAaTU3aIINIO, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBS3€U — ISl M3YUYEHHUS CBOMCTB BEIIECTB U XUMHUUYECKUX
pEeaKLHnii;

c(hOpMUPOBAHHOCTh YMEHHU: BBISBIISTH B3aUMOCBSI3b XHUMHUYECKMX 3HAHUM C TOHATHUSIMU W TPEJACTABICHHUSIMU JPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB /Jisi 00Jiee OCO3HAHHOTO MOHUMAHMS CYIIHOCTH MaTE€pHAIIbHOTO €UHCTBA MUPA, UCIOJIb30BaTh
CUCTEMHBIC 3HAHMS 10 OPraHMYECKOW XUMHUHU Jisi OOBSICHEHMS U TMPOTHO3UPOBAHMS SIBICHHM, MMEIOIIUX €CTECTBEHHO-HAYUYHYIO
IIPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOBOAUTH PACUETHI MO XUMUYECKUM (GOpMYyIaM W YpPaBHEHHUAM XHUMHYECKUX DPEAKIUH ¢
UCIIONIb30BaHUEeM (U3MYECKUX BEIMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAacd€Thbl MO HAXOXKICHUI0 XUMUYECKOW (POpMyIbI BelIECTBA IO HW3BECTHBIM MAaCCOBBIM JIOJSIM
XUMHYECKUX JIEMEHTOB, MPOAYKTaM CTOPaHMs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOTHO3WPOBATh, AHAIM3UPOBATH M OIEHUWBATH C TO3UIMN HSKOJOTUUECKOW O€30macHOCTU
MOCJIC/ICTBUSA OBITOBOM M TMPOW3BOJCTBEHHOW JESATEIHHOCTA YEIIOBEKA, CBSI3aHHOW C TEepepabdOTKOW BEIECTB, HCIOJIb30BATh
MOJIYYCHHBIC 3HAHUS IS IPUHSATHUS TPAMOTHBIX PEIICHUI MPOOJIEM B CUTYAIHSIX, CBI3aHHBIX C XUMUEH;

chOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIHHO TIUIAHUPOBATH W TPOBOJUTH XHUMHUYECKUH OKCIECPUMEHT (MOTyYeHUE U
M3YyUY€HHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIMH YTIIEBOJOPOIOB PA3IUYHBIX KJIACCOB M KUCIOPOACOAEPKALIIUX
OpPraHMYECKUX BEIIECTB, PEIICHHE JKCIEPUMEHTANBHBIX 3a/lad IO PACTO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIOJACHUEM
npaBuil Oe3omacHOro oOpalieHusi ¢ BEHIECTBaMH U JIaDOpaTOPHBIM OOOPYJOBaHUEM, (POPMYIUPOBATH IEJb HCCIEIOBaHMUS,
MPEACTABIATH B PA3IMYHON (popMe pe3ysibTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTHh YMEHHUIA:



co0JI0/1aTh MpaBuUia dKOJOTHYECKH 11€JIECOO0Pa3HOr0 MOBEACHUS B OBITY U TPYJAOBOW JEATEIBHOCTU B LIENAX COXPAHECHHS
CBOET0 310pOBbsi, OKPYKAIOLIEH IIPUPOJTHOUN CPEAbl U JOCTUIKEHUS €€ YCTOMUYMBOTO Pa3BUTHA,

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JEHCTBHUS HA >KUBBIC OPraHU3Mbl OIMPEACIEHHBIX OPraHUYECKHUX BEIIECTB, MOHUMAs
cMbica nokazatens [TIK;

aHAJM3UPOBATH 11€71€CO00Pa3HOCTh MPUMEHEHHSI OPTaHMYECKUX BEIIECTB B MPOMBINIJIEHHOCTH M B OBITY C TOYKHU 3pPEHUS
COOTHOIIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIISATH IIeJICHANIPABICHHBIN MMOMCK XUMUUYECKON MH(POpMAIIKU B pa3IMUHBIX UCTOYHUKAX
(HayuHast u y4eOHO-Hay4YHasl JIUTepaTypa, CpelcTBa MaccoBor mHdpopmaiuu, MHTepHET U Apyrue), KPUTUYECKH aHAIU3UPOBATH
XUMUYECKYI0 H(opMaiuto, nepepadaThiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUU C TTOCTAaBICHHON YUeOHOM 3aa4eii.

11 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeOpraHUYeCcKass XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O MATEPUAIIbHOM EIWHCTBE MHpA, 3aKOHOMEPHOCTSIX U T03HABAEMOCTH SIBIICHUI
IPUPOJIBI, O MECTE M 3HAYCHUH XUMHUHM B CHCTEME €CTECTBEHHBIX HayK M €€ poJii B OOECICUYCHUH YCTOMYMBOIO PAa3BUTHS, B
peleHud MpodJieM 3KOJIOTHYECKON, DHEPreTHYECKOW W MHUIEeBOW O0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuajgoB, HOBBIX HMCTOYHHMKOB OJHEPruH, B OOECICUCHHH pPallMOHAILHOTO IPUPOJIOIOIL30BaHUsA, B (HOPMUPOBAHHUH
MHUPOBO33PECHUSI M OOIIEH KyJIbTYphl YEIOBEKa, a TAKXKE JKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
IIPUPOTHOU CpETIE;

BJIQJICHUE CUCTEMON XMMHMYECKUX 3HAHUMN, KOTOpasi BKJIIOYAET: OCHOBOIIOJAraroIie MOHATU — XUMUUYECKUM 3JIEMEHT, aToM,
SIPO aToMa, U30TOIIbI, JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aToMHBIE OpOHTAIH, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTOMa,
ruOpuau3anus aTOMHBIX OpOWTael, UOH, MOJIEKYJa, BaJCHTHOCTb, dJEKTPOOTPUIIATEIHHOCTD, CTEICHh OKHUCICHHUS, XUMHUYECKas
CBA3b (KOBAaJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAas), KpUCTAJUIMYECKas pEIIETKa, XMMHUYECKas peakuus, pacTBOD,
AJIEKTPOJIUTHI, HEIJICKTPOJIUTHI, JICKTPOJIUTUYECKAS TUCCOLMALINS, CTEIICHb JUCCOLUALMN, BOJOPOAHBIN NTOKA3aTElb, OKUCIUTEb,
BOCCTaHOBUTEIIb, TEIUIOBON A((PEKT XMMUYECKON peakiuu, CKOPOCTh XUMHUYECKOU PEaKIuu, XUMHUUECKOE PAaBHOBECUE; TCOPUU U
3aKOHBI (TEOpHUsI AIEKTPOJUTHIECKON JUCcoMaIiu, nepuoaudeckuii 3axkon [[.M. Menneneena, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHHsI W NPEBPALLICHUS DJHEPIMM INPH XUMHUYECKHX PEAKIUAX, 3aKOH IIOCTOSHCTBA COCTAaBa BELIECTB, 3aKOH
JNEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK XHWMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeKallUe B OCHOBE
IMOHUMaHUSI TPUYMHHOCTA M CUCTEMHOCTH XHMHWYECKUX SBJICHUI; COBPEMEHHBIE IIPEJICTABIEHUS O CTPOCHHWM BEIIECTBA Ha
aTOMHOM, HOHHO-MOJICKYJISIDHOM UM HAJIMOJIEKYJSIPHOM YpPOBHSX; IPEACTABICHHUS O MEXaHU3Max XHWMHUYECKUX PpEaKLH,
TEPMOJIMHAMHUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHUSA, O XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX



cuctemax; (aKkTOJIOrMYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJYYEHHMH M O€30MACHOM HCIOJIb30BAHUU Ba)KHEHIIUX
HEOPTraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, OOIIMX HAay4YHbIX NPUHIMIAX XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHMI: BBISABIATH XapaKTepHbIE NPHU3HAKU MOHATHUH, YCTAaHABIMBAaTh WX B3aMMOCBS3b, UCIOJIb30BAThH
COOTBETCTBYIOIINE MOHATHUS NP ONMCAHUY HEOPTaHUYECKUX BELIECTB U UX MPEBPALLICHHUI;

c(OpPMHUPOBAHHOCTh YMEHHUSI MCIOJIB30BATh XMMHUYECKYIO0 CHMBOJMUKY [JIsl COCTaBi€HHUS (OpMyJ BEIIECTB W YypaBHEHUU
XUMHYECKUX peakinil, cucremarnyeckyto HoMmeHkinarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTJEIbHBIX BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUS OINPEACNIATh BaJE€HTHOCTh M CTENEHb OKUCICHHUS] XMMUYECKUX 3JEMEHTOB B COCJIMHEHHUSAX, BU]L
XUMHYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS, METAJJTUYECKas, BOAOPO/IHASA), TUIl KPUCTAITMYECKON pelIETKH KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITH 3aBUICUMOCTh CBOMCTB BEIIECTB OT BUAa XUMHUECKOW CBSI3U U TUIA KPUCTAITMYECKOM
peméTKH, OOMEHHBIN U JIOHOPHO-aKIENITOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHON CBS3H;

c(hOpMHPOBAHHOCTh YMEHHI: KIAacCU(UIIMPOBATH: HEOPraHUYECKHE BEIIECTBA MO HMX COCTaBY, XMMUYECKHE PEaKUHUU IO
pa3TUYHBIM TMpU3HAKaM (YUCIYy M COCTaBY pEarupyroliux BEHIECTB, TEIUIOBOMY 3(P(EeKTy peaklud, W3MEHEHHIO CTeleHen
OKHUCJICHHSI DJIEMEHTOB, 0OPAaTUMOCTH, YYaCTHIO KaTajau3aTopa U APYTHE); CAMOCTOATENIHO BHIOMPATh OCHOBAHUSA U KPUTEPUH IS
KJaccu(UKaIMN U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIINiA;

c(hOpMHPOBAHHOCTh YMEHHUS PACKpbIBaTh CMBICH Nepuoandeckoro 3akoHa [I. WM. MenpeneeBa M Je€MOHCTPUPOBATH €O
CUCTEMATU3UPYIOIYI0, O0BSICHUTENBHYIO M MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh JIECKTPOHHOE CTPOCHHE aTOMOB U MOHOB XMMHUYECKHUX SJIEMEHTOB MEPBOTO—
yerBéproro mnepuonoB Ilepumogmueckoit cucremsl J[.MI. MennaeneeBa, HCHONB3ys TOHATHS <«OHEPreTUYECKHUE YPOBHUY,
«QHEPreTUIecKHe MOIYPOBHUY, «S-, P-, 0-aTOMHBIE OpOHUTANINY», KOCHOBHOE W BO30YKIEHHOE SHEPreTUYECKHE COCTOSHUS aToMay;
OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHUYECKHX OJJIEMEHTOB M HMX COCIMHEHHH MO MepuojaM U TpyIaM
Ilepnonnueckon cucremsl 1. . Menneneesa, BaleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMS UX JIEKTPOHHBIX
000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XMMHUYECKHE CBOICTBAa BEIIECTB Pa3IMYHBIX KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHME TE€HETHUYECKOW CBA3M MEXKAY HEOPraHWYECKMMM BEIIECTBAMU C IIOMOLIBIO YPABHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHUS PACKPBIBATH CYITHOCTh: OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUI TOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OajlaHca 3THX PEaKUui; peakuuid MOHHOrO OOMEHa MYyTEM COCTaBJIEHHMS MX MOJHBIX M COKPALIEHHBIX MOHHBIX
YpaBHEHUI; peakuil THIPOJIN3A; PEAKIIUI KOMIUIEKCOOOpa30BaHus (Ha NpUMepe I'MAPOKCOKOMIUIEKCOB [IMHKA U AIFOMUHUA);



c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIUNA C YUYETOM HX IHEPreTHUUECKUX
XapaKTEPUCTHUK, XapaKTeP U3MEHEHUS] CKOPOCTH XUMUUYECKON peaklMy B 3aBUCUMOCTH OT Pa3lIMYHbIX ()aKTOPOB, a TAKKE XapaKTep
CMEILEHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM BHEIIHUX Bo3aehcTuil (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE PEAKIMHU, JIKAIIHEe B OCHOBE IMPOMBIILICHHOTO MOTyYEHHUS
CEpHOM KHCJIOTHI, aMMHaka, OOIIMEe Hay4YHble MPUHIUIBI XUMHUYECKUX TMPOU3BOJACTB; IEJIECOO0OPA3HOCTh MPUMEHEHHUS
HEOPTraHUYECKUX BEIIECTB B IPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONh3A;

c(hOpMUPOBAHHOCTh BJIAQJCHUS CHUCTEMON 3HAHUM O METOJaX HAYYHOTO TO3HAHWS SIBJICHUW NPUPOABI — HAOIIOJICHHUE,
U3MEPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (pEaibHbI M MBICICHHBIN), HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaX, YMEHUS
NPUMEHATH 3TU 3HAHUS TPU DKCIIEPUMEHTAIBHOM HCCIICIOBAHUM BEIIECTB U JJI OOBSICHEHUS XUMUUYECKUX SIBJICHUN, UMEIOIINX
MECTO B IPUPOJIC, TPAKTUUECKOM JAEATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTb YMEHHUS BBISBIIATh B3aMMOCBSI3b XHMHYECKUX 3HAHUM C TIOHATHUSMH W TPEJICTABICHUSMU JAPYTUX
€CTEeCTBEHHO-HAYYHBIX MPEJAMETOB JIsl 00Jiee 0OCO3HAHHOTO MOHUMAaHHUS MaTePHAIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHMS MPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM IMOHATHH «MaccoBasi JOJIsI BEIIECTBA B PacTBOPE» U
«MOJISIpHAsI KOHIICHTPAIIUS»; MacChl BEI[eCTBAa WM 00bEMa raza 1o M3BECTHOMY KOJHWUYECTBY BEIIECTBA, Macce WK 00bEMY OJTHOTO
U3 YYaCTBYIOIIUX B PEAKIMM BEIIECTB; TEIUIOBOTO A(deKTa peakiuu; 3HAYCHUS BOJOPOIHOTO IOKAa3aTeslsl pacTBOPOB KHUCIOT H
miesioueld ¢ M3BECTHOM CTENEHBIO JAUCCOIMAIMKM; Macchl (00bEéMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTAa PEaKIUH, €CIU OIHO M3
UCXOJIHBIX BEIECTB JaHO B BHJIE PAacTBOpa C ONMPEACICHHOM MAacCOBOH I0JIEHM pacTBOPEHHOrO BEIIECTBA WM JAHO B HM30BITKE
(MMeeT IPUMECH ); TOJIM BBIXO/Ia MPOAYKTa peaKIuu; 00bEMHBIX OTHOIIICHUH T'a30B;

c(hOpMHUPOBAHHOCTh YMEHHM: CAMOCTOSITEIILHO TUIAHUPOBATh M MPOBOJIUTh XUMHUECKHUN SKCIIEPUMEHT (IIPOBEACHUE PEaKIIuit
MOHHOTO 0OMEHa, MOATBEPK/ICHNE KaueCTBEHHOI'O0 COCTaBa HEOPTaHMYECKUX BEIIECTB, OMPEIETICHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIFI0 WHANKATOPOB, W3yUYCHHUE BIHMSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOHW pEaklMH, pelIeHUue
AKCIIEPUMEHTATBHBIX 3a/1ad Mo TemMaMm «Mertamisl»y u «HemeTannel») ¢ coOmto/ieHreM mMpaBuil 0€30MacHOTO OOpalieHus: ¢
BEIIECTBAMU M J1abOpaTopHBIM 00OpydOBaHUEM, (OPMYIHUPOBATH II€NIb HMCCIIENOBAHUA, MPEACTABIATh B PA3IUYHON (Qopme
pe3yJIbTaThl IKCIEPUMEHTA, AaHAIM3UPOBATH U OLIECHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOIOAATh TMpPaBHIa MOJIB30BAHUS XUMHUYECKOW MOCYAONW W J1ab0opaTopHBIM 000PYyIOBaHUEM,
oOparieHus ¢ BeIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMU IO BHITIOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB, IKOJIOTHIECKU
1e71eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOU JACSATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIIEH MPUPOIHOM
Cpeabl M JOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATH OIMACHOCTh TOKCHYECKOTO JEHUCTBUSA HA YKHUBBIE OPraHW3MBbI
ONpeIeIEHHBIX HEOPTAaHUYECKUX BEIIECTB, MOHUMas cMbIci noka3arens [1JIK;



c(OPMHUPOBAHHOCTh YMEHUIA:

OCYILIECTBJIATh LEJCHANPABICHHbI TMOUCK XMMHMYECKOW HH(OpManuM B pa3IndHbIX

UCTOYHUKAX (Hay4yHas M y4eOHO-Hay4dHas JHUTepaTypa, CpeacTBa maccoBod uH(popmanuu, MHTEpHET U Jpyrue), KpUTHYECKU
aHAIM3UPOBATh XMUMHUYECKYIO HH(pOpMalMIO, NepepadaThiBaTh €€ U HUCHOJb30BaTh B COOTBETCTBUU C IOCTABJICHHOW y4eOHOMH

3aJauei.
TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIIACC
Koun4yecTBo yacos
Ne JyekTpoHHbIE (LU PpOBbLIE)
HaumeHoBaHue pa3jaeiioB 1 TEM NMMPOorpamMmmabl KOHTpOJIbHI)Ie HpaKTI/lquKI/le
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKON XUMHH
11 [Ipenmet oprannuecko Xumuu. Teopusi CTpOEHUS 8 1 0 https://resh.edu.ru/ https://www.yaklass.ru/
' oprannyeckux coenuHennit A. M. bytneposa https://uchi.ru/ https:/fipi.ru/
Hroro mo pazgeny 8
Pa3znesa 2. YriieBoaopoanbl
[IpenenpHble YriIEBOAOPOIbI — AJKAHBI, https://resh.edu.ru/ https://www.yaklass.ru/
2.1 5 0 0 i .
[AKJIOATKAHBI https://uchi.ru/ https://fipi.ru/
HenpenenbHbie yrieBo0poabl: alKEHBI, https://resh.edu.ru/ https://www.yaklass.ru/
2.2 14 1 1 i .
aJIKaJINCHBI, aJIKUHBI https://uchi.ru/ https://fipi.ru/
23 ApOMATHYECKHE YIIEBOOPOIE! (apeHbI) 8 0 0 https://resh.edu.ru/ https://www.yaklass.ru/
' P T AOPOIEL Lap https://uchi.ru/ https://fipi.ru/
IIpupoaHbIe HCTOYHUKH YIIIEBOJOPOIOB U UX https://resh.edu.ru/ https://www.yaklass.ru/
24 4 0 0 : .
nepepaboTka https://uchi.ru/ https:/fipi.ru/
25 Y P — 5 4 1 0 https://resh.edu.ru/ https://www.yaklass.ru/
' OFCHIPOHSBOIHRIC YITIEBOAOPOAO https://uchi.ru/ https://fipi.ru/
Hroro no paszneny 35
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Paznen 3. Kuciiopoacoaep:xaniue opranniecKue coeTuHeHUst

https://resh.edu.ru/ https://www.yaklass.ru/

3.1 Crupret. Dexon 1 https://uchi.ru/ https://fipi.ru/
KapOoHunpHBIE COeTMHEHHS: aTbICTUIBI M KETOHBI. https://resh.edu.ru/ https://www.yaklass.ru/
3.2 21 ; .
KapOonoBbie kuciotsl. Ciiosxubie 3Gupsl. XKups https://uchi.ru/ https://fipi.ru/
33 VIIeBOLL 9 https://resh.edu.ru/ https://www.yaklass.ru/
' JIEBOA https://uchi.ru/ https://fipi.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opraHudecKkue coeIMHeHUus
https://resh.edu.ru/ https://www.yaklass.ru/
4.1 AMUHBI. AMUHOKHUCJIOTHI. Benku 12 https://uchi.ru/ https://fipi.ru/
Hroro mo pazgeny 12
Pa3nen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
51 BLICOKOMOICKVIADHLLE COeTHHEHIS 6 https://resh.edu.ru/ https://www.yaklass.ru/
' yiip a https://uchi.ru/ https://fipi.ru/
Hroro mo pazgeny 6
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102
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11 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (PPOBbBIE)

Ne i/ HanmeHnoBaHue pa3ae/ioB U TeM IPOrpaMMBbI Konrtpoubueie | IIpakTHueckue
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoma. [leproandeckuii 3aKoH
https://resh.edu.ru/ https://www.yaklass.ru/
1.1 [leproandeckas cucteMa XUMHYECKUX 9 1 0 . .
https://uchi.ru/ https://fipi.ru/
anemenToB J[. 1. Menaeneera
https://resh.edu.ru/ https://www.yaklass.ru/
1.2 Crtpoenue BemniectBa. MHOTOOOpa3ue BEMIECTB 11 1 0 https://uchi.ru/ https://fipi.ru/
https://resh.edu.ru/ https://www.yaklass.ru/
13 XHMHICCKHE peaKiin 19 ! 3 https://uchi.ru/ https:/fipi.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumus
https://resh.edu.ru/ https://www.yaklass.ru/
2.1 Hemeranbt 31 2 3 https://uchi.ru/ https://fipi.ru/
https://resh.edu.ru/ https://www.yaklass.ru/
2.2 Merazer 23 2 2 https://uchi.ru/ https://fipi.ru/
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;Ku3HbL
https://resh.edu.ru/ https://www.yaklass.ru/
3.1 Mertopl ITI03HAHUS B XUMUN. XUMUS U )KU3Hb 9 1 0 https://uchi.ru/ https:/fipi.ru/
Uroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 8
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