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IHHOACHUTEJIBHAA 3AIIMCKA



Pabouas mporpamma yuebHoro npeamera «Xumust» ais 10-11 kmaccoB pazpaboTana Ha OCHOBAaHUU
CIICYIOIUX HOPMATHBHBIX JOKyMeHTOB: denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBannu B  Poccuiickoit  @Denepanun», TpeboBaHmii DeneparbHOrO  TOCYIApCTBEHHOTO
0o0pa3oBaTeNpHOrO  CTaHAapTa CcpenHero  obmiero  oOpa3oBaHMs, YTBEPXKACHHOTO  IMPUKA30M
Muno6pa3zoBanus Poccuiickoii ®@eneparuun ot 17.05.2012r Ne 413 (¢ u3MEHEHUSMHU U JOTIOJTHEHUSMHN ),
®enepanbHOil 00pa3oBaTeNbHON HporpaMMmbl cpefHero oduiero oOpasoBaHus (Mprkaz MuHUCTEpCTBa
npocsemieHust PO ot 18.05.2023r Ne371), ¢ yuérom Konuenuum mpenogaBaHust yueOHOTO mpeamMera
«Xumusg» B o0pa3zoBarelbHbIX opranumzanusx Poccuiickoit denepanuu, peamu3yrolMX OCHOBHBIE
o0Opa3zoBaTenbHbIE POTPAMMBL, OCHOBHBIX TMOJOXEeHUM «CTpaTerud pa3BUTUS BOCIHUTAHHUS B
Poccutickoit @eneparnuu Ha niepuoa 10 2025 romga» (Pacnopspkenue IlpaBurenscrBa PD ot 29.05. 2015
Ne 996 - p.), PenepanbHON TPOrpaMMOI BOCTIMTaHMSI, 0JJ00PEHHON pemeHneM ¢enepaabHOro y4eOHo -
METOAMYECKOTO OO0BeAMHEHUss 1o ob0meMy oOpazoBanuio (mporokon or 02.06.2020 r. Ne2/20).
[IporpaMMa COOTBETCTBYET OCHOBHOW 00Opa3oBaTeNbHOI MPOrpaMMe OCHOBHOIO 0OIIEro o0pa3oBaHUS,
nokanbHbIM akTaM MBOY «YkpomHoBckas mikona» Cumdepormnonbekoro paiiona PecmyOnuku Kpbiwm,
YcraBy MBOY «YkpoMHOBCKas 1ikosia», nporpamme Bocrutanust MbOVY «YkpoMHOBcKast IKOJIa».

XuMusl Ha YpOBHE YIIyOJIEHHOTO HM3y4YCHHs 3aHMMAeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4HOro oOpasoBanusi ydammxcst 10—11 xmaccoB. M3ydeHuwe mpeamera, peaau3yeMoe B YCIOBHIX
Qg epeHIMPOBaHHOTO, TPOPHILHOTO O0yUYeHHsI, MPHU3BAHO OOECIIEYHTH O00IIe00pa30BATENBHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOIUMYIO JJIsl ajanTalud UX K OBICTPO
MCHAKOINUMCA YCIOBUAM JXHU3HU B COOUYME, a4 TAKXKC JIA IPOAOJIKCHUA O6y‘-IeHI/I$[ B OpraHnusanusax
npodeccHoHaIbHOTO 00pa30BaHus, B KOTOPBIX XMUMUS SBJISIETCS OJHOW M3 MPUOPUTETHBIX TUCIUIUINH.

B nporpamme no XxumMuM Ha3HauUEHUE NpeaMeTa « XUMUs» MOTydaeT MOAPOOHYI0 HHTEPIIPETALNIO B

COOTBETCTBUM C ocHoBonojararommmu nosoxeHusiMu @I'OC COO o B3anM00OYCIIOBIEHHOCTH 1ienel,
COJiep’KaHusl, pe3yJbTaToB OOydeHHs U TpeOOBaHMM K YPOBHIO MOJTOTOBKHM BBITYCKHHKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCS CIIEAYIOUIUE BBIMOIHIEMBIE POTPAMMOM TT0 XUMHUH (PYHKIIUHU:
MH(OPMALIMOHHO-METOIUYECKasl, pealn3anusi KOTOpoi oOecredrBaeT MOJyYeHHE MPEJICTABICHUS O
LEJIAX, CO/lepKaHUM, OOmIel cTpaTeruu oOy4eHus, BOCIUTAHUS U Pa3BUTUS OOyUarOIIUXCS CPeICTBAMU
IperMeTa, U3y4yaeMoro B paMKax KOHKPETHOTO MpoQuIs;
OpraHHU3aIOHHO-TIAHUPYIOIIasl, KOoTopas mpeaycMaTpuBaeT oTpeJieNieHue: HPUHIUIIOB
CTPYKTYpUPOBAaHUS U TOCIEAOBATEIbHOCTH M3YyUYEHHUs Yy4yeOHOro Marepuana, KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOAXO0J0B K (POPMUPOBAHUIO COAEPIKATEILHOW OCHOBBI KOHTPOJIS U
OLICHKM OOpa30BaTENIbHBIX JOCTHKEHHM oOOyJaroummxcs B paMKax MTOTOBOHM aTTectauu B (opme
€IMHOTO TOCYJJAPCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Tporpamma jyist yriryOIEHHOTO U3YICHHS] XUMHUH:
yCTaHABIIMBAaeT WHBAPUAHTHOE TPEIMETHOE COJIepKaHue, O0s3aTelbHOe Ui M3Y4YeHHS B paMKax
OTIENbHBIX Mpoduiel, MnpeaycMaTpuBaeT paclpeaeieHue MU CTPYKTypUpOBaHHE €ro IO Kiaccam,
OCHOBHBIM COJIep KaTeIbHBIM JTUHHUSAM/pa3ienam Kypca;

Na€T MpUMEpPHOE pacpe/iesieHne yueOHOro BpEMEHH, PEKOMEHTYyeMOT0 JJI U3YYEeHHUsI OTAETbHBIX TEM;
npeJularaeT MNPUMEPHYIO TOCIEI0BaTeIbHOCTh M3Y4YEeHUs y4eOHOro marepuayia C Y4ETOM JIOTHKH
MOCTPOSHHSI Kypca, BHYTPUIIPEIMETHBIX H MEXITPEIMETHBIX CBSI3EH;

Ia€T METOAMYECKYI0 MHTEpIpEeTalnIo LeNel U 3a1ad U3ydyeHHs MpeaMeTa Ha YriayOJEHHOM YpPOBHE C
y4€TOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CpEIHEro o0IIero o0pa3oBaHHUSA, COAEpKATEIbHOU
XapaKTePUCTHKU TUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHMS OCHOBHOW 0Opa30BaTEIbHOW MPOTpPaMMBbI
cpenHero oOmiero oOpa3oBaHHs (JIMYHOCTHBIX, METANpPEAMETHBIX, NMPEJAMETHBIX), a TaKXke C Y4ETOM
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATENbHBIX JEHCTBUH OOYy4aroImerocsi Mo OCBOEHUIO COJEpKaHHS
npenMera.

ITo BceM Ha3BaHHBIM NO3MILMSAM B MPOrpaMMe IO XMUMHHU IMPEAYCMOTPEHAa IMPEEMCTBEHHOCTH C
oOy4eHHMEM XHMHUU Ha YpPOBHE OCHOBHOTO o0O0Iero oOpa3oBaHUsA. 3a MpeleiaaMd yCTaHOBICHHOU
MIPOrPaMMOil IO XUMHH 00sI3aTENIbHON (MHBApUAHTHOMN ) COCTABIISIFOIICH COIep KaHus yIeOHOTO MpeaMeTa
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«XuMHS» OCTAa€TCsl BO3MOXKHOCTH BBIOOpPAa €ro BapMaTUBHOW COCTaBIISIONIEH, KOTOpas JOJDKHA
OIIPEIENIATHCS B COOTBETCTBUHU C HANIPABICHHEM KOHKPETHOT'O POQHIIS 00ydeHusI.

B cootBerctBuu ¢ koHuentyanbHbIMU mnojiokeHusMu OGI'OC COO o Ha3zHaYeHUU MPEAMETOB
6a30BOro u yriayonEéHHOTO ypoBHEH B cucteMe Aud@epeHIrpoBaHHOTO 00yUeHHsI Ha YPOBHE CPEIIHETO
obmero oOpa3oBaHMs XUMMsS Ha YpOBHE YIUIyOJIEHHOTO M3Y4EHHUs HAlpaBleH Ha peaau3aluio
MIPEEMCTBEHHOCTHU C MOCIEIYIONUM ITAloOM MONyYeHHs] XUMUYECKOT0 00pa30BaHUs B paMKaxX HU3y4CHHS
CIELUAIBHBIX €CTECTBEHHO-HAYyYHBIX M XUMMUYECKHX JAUCLUIUIMH B BY3aX M OPraHU3alMsIX CPEIHEro
npoeCCHOHATBLHOTO 00pa3oBaHusA. B 3TOH CBs3M M3ydyeHHEe MpenMmeTra «XUMHs» OPHEHTUPOBAHO
IIPEUMYILIECTBEHHO Ha paCIIUpPEHUEe M YIIyOJIeHHEe TEOpeTHMYECKOW M INPaKTUYECKOM IOArOTOBKH
o0ydJaromuxcs, BbIOpaBIIMX OMNpeAeNEHHbIM Npoduiap 0O0ydyeHus, B TOM YHCIE C IEPCIEeKTUBOM
MOCENYIOEro MOJY4YeHHs XUMHUYECKOro o0pa3oBaHMs B OpraHM3alusiX HpoecCHOHATBHOIO
obpazoBanus. Hapsany ¢ atuM, B ceere TpedoBanuii ®I'OC COO k miaaHupyeMbIM pe3ylibTaTaM OCBOCHHUS
¢benepanbHOi 00pa3oBaTENbHON MPOrpaMMBbl CpeqHero oOmiero oO0pa30BaHUS M3Y4EHHE IpeaMeTa
«XUMHS» OpPHUEHTHPOBAHO TaKXKe Ha pEHICHHe 3a7ad BOCIUTAHUS H COIHMAIBHOTO Pa3BUTHUS
oOyyaromuxcs, Ha (GOPMHPOBAHNE Y HUX OOLICHHTEIUIEKTYaJlbHBIX YMEHUH, YMEHUH pallOHaIU3alIH
yu4eOHOTO TpyAaa W OOOOIIEHHBIX CHOCOOOB JESTEIBHOCTH, WMMEIOMMX MEKIUCIUIUIMHAPHBIN,
Ha/AIPEeIMETHBIN XapakTep.

CocraBnsromuMu  mpenMeTa  «XHMHUsS» Ha yYpOBHE YIUIYOJIEHHOTO M3YYEHUS — SBISIOTCS
yriyonéunele Kypcbl — «OpraHuyeckas xumus» U «OOmas u HeopraHudeckas xumus». Ilpu
OTIpEeJICIEHUH TIOJIX0/I0B K 0TOOPY U CTPYKTYpPHOW OpraHH3alHy COAEPKAaHHS ATHX KypCOB B IpPOrpamMme
10 XMMHUU 32 OCHOBY NPpHUHATHI nosioxkeHust PI'OC COO o paznuuusax 0a30BOro U yriay0osEHHOIO ypoBHEH
M3yUYEHUS MpeIMeTa.

OcHoBy cozaepkaHusi KypcoB «OpraHuueckas Xumus» H «OOmas U HEOpraHUYecKas XUMHUS»
COCTABIISIET COBOKYITHOCTb MPEIMETHBIX 3HAHUN M YMEHHI, OTHOCAIINXCS K 0a30BOMY YPOBHIO U3yUCHHSI
npeamera. OTa CUCTeMa 3HAHWM MOJy4yaeT ONpe/elEHHOE TEOPETUYECKOE JIONMOJIHEHUE, MO3BOJISIOIee
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OonpmMii 00BEM (akTosornyeckoro wmarepuana. Tak, Ha
yriyOJn€HHOM YpOBHE M3YYEHHUs IpeaMeTa oOecliedeHa BO3MOXKHOCTh 3HAYMTEIbHOTO YBEIHMUEHUS
00bEéMa 3HAHWKA O XMMHUYECKMX DJIEMEHTAaX W CBOHCTBAX WX COCTUHEHWH Ha OCHOBE pACIIMPEHUS H
yri1yOJeHHs TIPe/ICTaBIeHUH O CTPOSHNH BEIIEeCTBA, XUMHUUECKOM CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHUS
peaKImii, paccCMaTPUBAEMbIX C TOYKH 3PEHHS XMMHUYECKOH KUHETUKH W TEPMOAMHAMUKHU. M3ydeHue
nepuojn4eckoro 3akoHa U Ilepuoanyeckod cHUCTEMbl XMMHUYECKMX 3JIEMEHTOB OaszupyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKMX MPEICTABICHUSAX O CTPOCHUH aroMa. XHMHYecKas CBS3b
OOBSICHAETCS C TOUKHU 3pEHMSI SDHEPreTHUECKUX U3MEHEHUH npu e€ 00pa30BaHUM U Pa3pyLICHNUH, a TaKXKe
C TOYKH 3pEHHS MEXaHH3MOB €€ 0Opa3oBaHus. V3yueHue THIIOB peakuuii JOMOIHAETCS (OPMHUPOBAHUEM
NPEJCTaBICHUN 00 MEKTPOXMMUYECKHX MPOLEcCcax U 3JEKTPOJIU3e pacljaBoB U pacTBOPOB BellecTB. B
Kypce OpPraHWYeCKOH XHMHHU TPH PACCMOTPEHUHM PEAKIMOHHOW CIIOCOOHOCTH COEAMHEHHWH YHenseTcs
oco00oe BHUMaHME BoIlpocaM 00 3JeKTPOHHBIX 3(dekTax, 0 B3aMMHOM BIMSHUM aTOMOB B MOJIEKYyJax U
MEXaHU3MaxX PEeaAKIIH.

Ocoboe 3HaueHHEe UMEET TO, YTO Ha COJIEpKAHUE KYPCOB XMMHUHU YIIyOIEHHOTO YPOBHS U3YyUEHHS
IUTSL KJIacCOB OMpeAeTEHHOro mpodwis (TIaBHBIM 00pa3oM Ha WX CTPYKTYPY M XapakTep IOMOTHEHHH K
o01ieil cucteMe NMpeIMEeTHBIX 3HAaHWN) OKa3bIBAIOT BIMSHHE CMEXHBbIE Mpeamerbl. Tak, Hampumep, B
COJIEp’KaHUU TIpeAMETa JJIsl KJIacCOB XUMHUKO-(U3UUYECKOro mnpoduius Ooyblioe 3HaueHHe OyayT UMETh
3JIEMEHTHI y4eOHOro Marepuana mo oOmei xumuu. [Ipu u3ydeHnn npeaMera B JaHHOM Cly4yae aKIeHT
Oyzmer crenaH Ha OOIIHOCTH METOJOB IMO3HAHWS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHH W B (pu3HKe:
aTOMHO-MOJIEKYJISIpHast Teopus (MOJIEKyJsipHass Teopust B (pu3MKe), 3aKOHBl COXPAHEHHUS Macchl U
SHEPIUH, 3aKOHBI TEPMOJINHAMHUKH, DJIEKTPOJINA3a, TIPEICTABICHHUS O CTPOCHUH BEIIECTB U APYTOE.

B To e Bpemst B coziep>KaHUM MTpeaMeTa s KJIacCOB XUMHUKO-OMOIOTHYECKOro MpoQuis O0IbIIHNM
VIIeNBbHBIN Bec OyZeT UMETh OpraHudyecKas XUMHs. B 3TOM ciydae mpemocTaBisieTcss BO3MOXKHOCTD JIJIst
Oosiee 00CTOATENHHOTO PACCMOTPEHHS XUMUYECKON OpraHn3aluy KIETKH KaK OMOJIOTUYECKOW CHCTEMBI,
B COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIUIH/IbI, OCIKH, YTJIE€BOABI,
HYKJICMHOBBIE KUCIIOTHI U Apyrue. IIpu 3ToM 3HaHHS O COCTaBEe U CBOMCTBAX MpPEICTaBUTENICH OCHOBHBIX



KJIACCOB OPraHMYECKHX BELIECTB CIYKaT OCHOBOM MJIsi M3y4eHUsl CYIIHOCTH IMpoleccoB (OTOCHHTE3A,
JbIXaHUSI, MAIEBAPEHUS.

B nnane ¢opmupoBaHHs OCHOB HaydyHOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYyYHBIX METOJIOB
MO3HAHMS W ONbITAa MPAKTUYECKOr0 MPUMEHEHUS HAay4YHBIX 3HAHUW M3ydeHUE MpeaMera «XHUMHsS» Ha
yray0néHHOM YpOBHE OCHOBaHO
Ha MEXIPEIMETHBIX CBSI3AX C y4EeOHBIMU MpEeIMETaMH, BXOISIIMMHU B COCTaB MPEIMETHBIX oOjactei
«EcTecTBeHHO-Hay4YHBIE ITpeAMEThI», «MaTemaruka u nnpopmatuka» U «Pycckuil SI3bIK U TUTEpaTypay.

[Ipu m3ydenun ydeOHOro mpenmera «XWMHsS» Ha YriayOJIEHHOM ypOBHE TakXKe, KaKk Ha YpPOBHE
OCHOBHOTO H cpeaHero oOmiero oOpaszoBaHus (Ha 0a30BOM YypOBHE), 3a1adyeil IMEepBOCTEIICHHON
3HAYUMOCTH SBIISIETCS (HOPMUPOBAHHE OCHOB HAYKH XUMHUU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS,
MIPAKTUYECKON JIEATEIbHOCTH YeJIOBEKa U OJHOI0 U3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. Pemienue 3Toii
3aJla4ud Ha yrITyOJIEHHOM YPOBHE U3YUCHHUS MTPEeIMEeTa MPEeroaraeT pealn3ayio TaKuX efei, Kak:
dbopMupOBaHUE MPEJICTABICHUI: O MAaTEPUAIIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU
SIBJICHUI MPUPOJIBI, O MECT€ XMMHUHU B CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poyii B 0OecriedeHUn
YCTOMYMBOIO pa3BUTHs YEJIOBEUECTBA: B PEIICHUU MPOOJIEM HSKOJOTHYECKOW, SHEPreTH4YecKOd u
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MaTEPUAJIOB, HOBBIX HMCTOYHHKOB
SHEPruM, B 00ECNEUYeHUH PaIOHAIBHOIO MPUPOAOIONIB30BaHUSA, B (POPMUPOBAHUNA MUPOBO33PEHUS U
o0mIeH KyJIbTYphl YEJIOBEKA, a TAaK)Ke IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM cpene;

OCBOCHHUE CHCTEMbl 3HAHHM, JISKAIMX B OCHOBE XMMHUYECKOW COCTABJSIOUIEH €CTECTBEHHO-HAYyYHOU
KapTUHBI MUpa: QyHIAMEHTAIbHBIX MOHITUNA, 3aKOHOB U TEOPUI XUMUHU, COBPEMEHHBIX MPECTABICHUN O
CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, HMOHHO-MOJICKYJISPHOM, HAJAMOJIEKYJISPHOM, O
TEPMOJAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHHS XUMHUYECKHX pPEaKUui, O
XUMHUYECKOM PaBHOBECHH, PAcCTBOpAaX M JUCIEPCHBIX CHUCTEMaxX, 00 OOIMX HAay4YHBIX MPUHIIHAIIAX
XUMHUYECKOTO TPOU3BOCTBA;

dhopmupoBaHHe y 00yJaroONIUXCsl OCOZHAHHOTO MIOHUMAHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX
3HaHUU 11 OOBSCHEHHWS KIIOYEBBIX HICH W TMpoOJeM COBPEMEHHOW XUMHH, AN OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHHUH, UMEIONUX €CTECTBEHHO-HAYYHYIO MIPUPO/Y; TPAMOTHOTO PEIICHUS TIPOOIIEM,
CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHATHN3a U OIEHKH C MO3MIIMI 3KOJOTHYECKONW 0€30MacHOCTH
MOCJIE/ICTBHI OBITOBOM W TPOU3BOJCTBEHHOM JEATEIHLHOCTH YEIOBEKAa, CBS3aHHOM C XHMHYECKUM
MIPOU3BOJICTBOM, HUCIIOJIb30BAHUEM U MepepabOTKOM BEIIECTB;

yriyOJieHHe MPeACTaBICHUN O HayYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX JJISI MPUOOPETEHU YMEHUN
OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHS] XMMUUECKUX SBIICHUH, UMEIOIINX MECTO B MPUPOE, B
MPAKTUYECKOU IESITEIbHOCTH U MOBCEAHEBHOM KU3HU.

B mnane peanm3anuu NepBOOUYEPENHBIX BOCHUTATENBHBIX W pPa3BUBAIOMINX (DYHKIMUN [ETOCTHOU
CHUCTEMBI CpeIHEro 001iero o0pa3oBaHus MPU U3YyUYEHUU TpeaMeTa «XUMHS» Ha YIriyOJIEHHOM YpPOBHE
0CO0YI0 aKTYaJIbHOCTh MPUOOPETAIOT TaKKe LENH U 33aJ]a4d, KaK:

BOCITUTaHUE YOSKIEHHOCTH B MTO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, YBAXKEHHS K TPOIECCY TBOPUECTBA B
00JacTi TEOPETUYECKHX W TPUKIATHBIX HCCIEAOBaHUNA B XUMHH, (HOPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIIUHM K OOYYCHHUIO ¥ TTO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO Ha
OCHOBE YCBOCHHUS OOIICUETIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX UHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaromumxcs,
(hopMHUpPOBaHKE Y HUX CO3HATEIHLHOTO OTHOIICHHUS K CaMOOOPa30BaHUIO U HEMPEPHIBHOMY 00pa30BaAHUIO
KaK yYCIOBUIO YCHEIIHONW MpodecCHOHAIbHON U OOIIECTBEHHOW JAEATeThbHOCTH, OTBETCTBEHHOIO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TTOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHUW ¥ HABBIKOB pa3yMHOIO MPHUPOJIONOIL30BAHUS, PA3BUTHE OSKOJOTHYECKON
KYJIbTYpbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIONIE3HOW IKOJIOTMUECKOM 1eATEIbHOCTH.

OO01miee 4KMCIO YacoB, MPEAYCMOTPEHHBIX JUISI M3YyYEHUS XMMHHU Ha YIrIyOJICHHOM YpPOBHE CpPETHETO
obmero odpazoBanusi, coctaisieT 204 vacoB: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kiacce —
102 gaca (3 yaca B HeZemI0).



COILEPKXAHUE OBYYEHMUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenMer u 3HAaYEHHE OPraHUYECKONW XUMHUU, IPEJICTaBICHHE O MHOT0OOpa3sUU OPraHUYEeCKHX
COCIMHECHUM.

DNEeKTPOHHOE CTPOCHHME aTroMma YIiepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUS. BaneHTHbIE
BO3MOKHOCTH aToMa yriepojaa. XuMHUYeCcKasi CBS3b B OPraHMUECKUX COeNMHEHUAX. TUIIBI THOpHIN3AIIH
aTOMHBIX opOuTaniel yriepona. Mexanu3mbl 0Opa3oBaHMs KOBAJIEHTHOM CBSI3U (OOMEHHBIN U JIOHOPHO-
aKLEeNnTOpHbIM). Tunbl NEpeKpbIBaHUS aTOMHBIX opOuTaied, 6- U 7m-cBs3u. OnuHapHas, ABOHHAsA H
TpoiiHas cBsi3b. CriocoObl pa3pbiBa CBsi3el B MOJIEKYJIaX OpraHndeckux BemiecTs. [loHsTue o cBo6OHOM
paaukaie, Hykieoduie u snekrpodure.

Teopust cTtpoeHus opraHnyeckux coeguHeHnii A.M. byTiaepoBa u coBpeMeHHbIE MPECTABICHUS O
CTPYKType MOJIEKYJ. 3HAUY€HUE TEOPUM CTPOEHUS OpPraHUYECKUX COeAMHEHUU. MonekynspHble U
CTpyKTypHBIE (GopMyinbl. CTpyKTypHBIE (DOPMYIBI pPA3IUYHBIX BHJIOB: pa3BEPHYTas, COKpaIIEHHAs,
ckenerHas. Mzomepus. Bunsl nzomepun: CTpyKTypHasi, MPOCTPAHCTBEHHAs. DIIEKTPOHHBIE 3(PQEKTH B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIM U Me30MEpPHBIi 3pPeKThI).

[IpencraBnenne o KiIacCUpUKAIMKA OPraHUYECKuX BemecTB. [loHaTHe 0 QyHKIMOHATBHON TpyIIIe.
I'omonorusa. I'omonormyeckue psabl. CucremMarnueckas HOMEHKJIATypa OpPraHUYECKHUX COEIMHEHUN
(IUPAC) u TpuBHanbHble HA3BaHUS OTJEIBHBIX MTPEICTABUTEIICH.

OcoOenHocti U Kiaccuukanus OpraHMYecKux peakiuil. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC
peaKuy B OPraHUYECKON XUMUH.

DKClepuMEHTAIbHBIC METO/Ibl U3YYEHHUS BEIECTB U UX MPEBPAIICHU: 03HAKOMIIEHHE ¢ o0pa3iaMu
OpPraHMYECKUX BEIIECTB U MaTepuaIaMH Ha UX OCHOBE, OIBITHI 110 IPEBPALLIEHUIO OPIaHUYECKUX BELLIECTB
Ipy HarpeBaHuu (IUIaBleHUE, OOYIJIMBaHHWE W TOPEHHUE), KOHCTPYUPOBAHHME MOJEIECH MOJEKYI
OpPraHMYECKUX BEIIECTB.

Yriaesoaopoasl.

Ankanbl. ['OoMonormveckuid psija ankaHoB, oOmas QopMyna, HOMEHKJIATypa W H30MEPHSL.
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJ aJIKaHOB, Sp*-THOpUAM3ALMs aTOMHBIX opOuTaei
yriepoja, 6-cBsizb. DU3NUECKHE CBOMCTBA AIKAHOB.

XUMUYECKHE CBOMCTBA AJKAaHOB: pEaKLHMHU 3aMEIICHUs, W30MEpHU3alUM, JCTUIPUPOBAHMUS,
LIUKIU3alWY, TMHPOJIN3a, KpeKuHra, ropeHus. IlpeacraBieHne o MexaHM3Me peaklUid paJuKaJIbHOTO
3aMeLIEHUS.

Haxoxnaenue B nmpupoae. CriocoOb! MoydyeHus: ¥ IpUMEHEHHUE aJIKaHOB.

[uknoankanel. OOmas ¢opmyna, HOMEHKIaTypa © u3zoMmepus. OCOOEHHOCTH CTpPOEHHs U
XUMHUYECKHUX CBOMCTB MabIX (LMKJIONPONAH, HUKJIOOYTaH) U OOBIYHBIX (LMKJIONEHTaH, LIMKJIOTE€KCaH)
UKJI0aNKaHOB. CIIOCOOBI MOTY4YEHUS U TPUMEHEHHE [TUKIOAIKAHOB.

Ankenpl. ['oMoJIOTHYECKUN ps alKeHOB, oOmias ¢opMyrna, HOMEHKIATypa. OJEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, SP>-THOpHUIU3aIisl aTOMHBIX opOUTaNelt yriepoaa, 6- U
n-cBsi3U. CTPyKTypHass U TeoMeTpuuecKas (IHc-TpaHc-) m3omepus. Dusnyeckne CBONCTBA alKEHOB.
XVWMHYECKHE CBOWCTBA: PEAKIMHM IMPUCOEIUHEHMSI, 3aMELIEHUS B O-II0JIO)KEHHWE NPU JBOWHOHN CBSI3H,
nonumepusanun U okucieHus. [IpaBuno MapkoBHHKOBa. KaueCcTBEHHbBIE peakIMu Ha JIBOWHYIO CBS3b.
CriocoOblI mosTy4yeHHs 1 IPUMEHEHHUE aJIKEHOB.

Ankaguensl. Knaccubukanus ankaaneHOB (CONMPSDKEHHBIC, HM30JIMPOBAHHBIC, KYMYIUPOBAHHBIE).
OcoOeHHOCTH DJIEKTPOHHOTO CTPOCHHSI M XUMHUYECKUX CBOMCTB COMPSHKEHHBIX AMEHOB, 1,2- u 14-
npucoeauHenne. I[lonumepusanus conpspKEHHbIX JAMEHOB. CrocoObl MONy4YeHHS U [PUMEHEHHE
AJIKaMEHOB.

AnkuHBl. ['OMOJIOTHYECKUN psAl aJIKWHOB, o00mas Qopmyna, HOMEHKIATypa €W H30MEpHUS.
DJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUWHOB, SP-THOPHIN3AIUs aTOMHBIX opOuTaeit
yriepoja. Dusznyeckue CBOWCTBA QJIKWHOB. XHMMHUYECKHE CBOMCTBA: pEaKIUU MPUCOCIUHEHHS,
OUMEpU3allUd U TpPUMEpHU3alMM, OKUCIEHUsA. KuCIOTHBIE CBOMCTBA aJKWHOB, MMEIOIIUX KOHIEBYIO




TPOMHYIO CBsi3b. KadecTBEeHHBIC peakiuu Ha TPOWHYIO CBs3b. CHOCOOBI TOJYYCHHS W NPUMECHCHHE
QJIKUHOB.

Apomartuyeckue yrieBofoponsl (apenbl). ['oMmomoruueckuid psigx apeHoB, oOmas dopmyna,
HOMEHKJIATYpa M HW30MEpHs. OJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIbl OeH3011a.
duznyeckue CBOWCTBAa apeHOB. XMMUYECKHE CBOMCTBA OE€H30J1a U €r0 TOMOJIOTOB: PEeaKIMK 3aMeIlleHUs B
OCH30JIbHOM KOJIbIIE M YTJIEBOJOPOJHOM paJMKale, peaKUUd MPUCOCTUHEHUS, OKHCICHHE TOMOJIOTOB
oensona. IIpeacraBneHue 00 OpHEHTUPYIOLIEM JACUCTBUM 3aMecTUTeNle B OCH30JbHOM KOJbIE Ha
IpUMEpe AJKWIBHBIX PaJuKaioB, KapOOKCHIIbHOM, THAPOKCUIBHON, aMHHO- M HHUTPOTPYIIIBI, aTOMOB
rajoreHoB. OCOOEHHOCTH XHMHUYECKUX CBOWCTB cTHposa. [lomumepuszamus crupona. CrnocoObl
II0JIy4YEHUS U IPUMEHEHUE ApOMATUYECKUX YTIIEBOIOPOIOB.

[Ipuponnsiit ras. [lomyrasie HedTsaHbIe Ta3el. Hepth n €€ mpoucxoxnenue. KameHHBINH yroib U
MPOAYKTHl ero mepepaboTku. CrocoObl mepepaboTku He(TH: MEeperoHka, KPEKUHT (TePMHYECKHIA,
KaTaauTuueckuit), pudopmunr, nuponus. I[IpoaykTsl mnepepabOTku HePTH, HUX TNPUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enetnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiny 3amelieHus rajoreHa Ha
THIPOKCOTPYIILY, HUTPOTPYIIIY, [IMAHOTPYIIIY, aMUHOTpyMiy. JIelicTBUE Ha  TalloreHIPOU3BOIHBIC
BOJAHOIO W CIHUPTOBOrO pacTBopa Iu€nouyu. BzaumopelicTBUE IUTajJoreHaJIkaHOB C MarHUeM H
nuHKOM. [loHATHE O MeTajuIoOpraHuyYecKuX COeIUHEHUsAX. lVcrmonp30BaHUE TaloreHIPOU3BOIHBIX
YIIIEBOAOPOAOB B OBITY, TEXHUKE U IPH CUHTE3€ OPraHUYECKUX BEILECTB.

OKCIIepUMEHTANIbHBIC METOJIbI W3YYEHHsI BEUICCTB M WX MNPEBPAICHUN: H3yuyeHUE (PU3NUECKUX
CBOMCTB YIJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIIMI yrJI€eBOJOPOIOB Pa3IMUHbIX KJI1acCOB
(obecuBeurBaHue OpOMHOW WM HWOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJICHCTBUE
alleTWJIeHa C aMMMauyHbIM pacTBOpoM okcuja cepebpa(l)), kauecTBeHHOE OOHapyKeHHE Yriiepoja U
BOJIOPOJia B OpPraHMYECKHX BELIECTBAX, MOJIyYeHHE THJICHA U W3YYEHHE €0 CBOWCTB, O3HAKOMIICHUE C
kotekuusiMu «Hedtb» u «Yromp», ¢ obOpasnamu IacTMace, KaydykKoB U PE3UHBI, MOJEIMPOBAHUE
MOJIEKYJI YTJIEBOJOPOIOB U raJIONEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucnopoacoaepxamnye opranudeckue coeJuHeHUsI.

IIpenenvHble onHOATOMHBbIE cnupThl. CTpoeHHE MOJIEKYN (Ha NpUMepe MeTaHojla M 3TaHOoJa).
['omonoruueckuit psig, obmias dopmyna, uomepusi, HOMEHKIATypa U kKiaccupuxainusa. dusundeckue
CBOMCTBA MpPENEIbHBIX OJHOATOMHBIX CHMPTOB. BOOOpOIHBIE CBSA3M MEXAYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKHE CBOMCTBA: pPEAaKIMM 3aMEIleHus, JerujapaTallii, OKHUCIEHHUs, B3aUMOJEHCTBHE C
OpraHWYeCKUMH W HEOpraHM4YeCKMMHU KucioTamu. KadecTBeHHas peakiys Ha OJHOATOMHbBIE CIUPTBHI.
JleiicTBue »TaHOJa W METAHONA Ha OpraHu3M denoBeka. CrocoObl TOJy4YeHHs] U TNpPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa 1 u3oMepusi. OCOOEHHOCTH PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHOroaTroMHble CIIUPTBHI — JTWICHIVIMKOJIb U IHIEpUH. PU3NYECKHEe U XMMHUYECKHE CBOMCTBA!
peakuuu 3aMelleHHs, B3aWMOJEWCTBHE C OpPraHMYEeCKMMHM M HEOPTaHWYECKUMHU KHCJIOTaMH,
KauecTBEHHasl peaklus Ha MHOroaroMHble cnupThl. IIpeacraBineHne o MexaHM3ME peakIui
HyKJIeopuIbHOTO 3aMernieHus. JleiictBue Ha opranu3M 4enoBeka. CrocoObl MOgydeHus U MpUMEHEHHe
MHOT0aTOMHBIX CIIMPTOB.

®enon. CTtpoeHHE MOJEKYNbl, B3aMMHOE BIHSHHE THIPOKCOTPYIIBI M OEH30JBHOTO Spa.
dusnueckue cBoicTBa Gpenona. OcoOeHHOCTH XUMUYECKHUX CBOUCTB (eHosna. KauecTBeHHBIE peakluu Ha
¢denon. Toxcuynocts penona. CriocoOwl monaydeHus: U npuMeHenue Qenona. dOenondopmanpaeruHas
cMoJIa.

KapOoHusbHble COEAMHEHUS — albJETHAbl U KETOHBI. DJEKTPOHHOE CTpPOEHHE KapOOHUIHHOU
rpymnmsl. ['oMonoruyeckue psabl aabAeTHI0B U KETOHOB, o0mias (GopmMyia, u3oMepus 1 HOMEHKJIATypa.
®u3nYeCcKre CBOMCTBA AJIbJIETHIOB U KETOHOB. XMMHUYECKHE CBOMCTBA AJIbIETU/IOB U KETOHOB: PEAKIUU
npucoenuHenus. OKHCIeHUE allbJeTU0B, KAaUeCTBEHHbIE PeakIUU Ha anbaeruabl. CriocoObl MOTydYeHus
Y IPUMEHEHHUE aJIbJIETUJI0OB U KETOHOB.

OnHOOCHOBHBIE TpeAeTbHbIE KapOOHOBbIE KHUCIOTBL. OCOOCHHOCTHM CTPOCHHMS  MOJEKYI
KapOOHOBBIX KHUCJIOT. M30mMepus u HomeHkiatypa. dusznyeckue CBOWCTBA OAHOOCHOBHBIX MPEIeNIbHBIX




KapOOHOBBIX KHUCJIOT. BomopomHble CBA3M MeXIy MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT. XUMHUYECKHUE
CBOWCTBA: KHUCIIOTHBIE CBOMCTBA, peakuusi 3TepU(UKALNU, PEaKIUH C yYaCTHEM YIIIEBOJOPOIHOTO
panukana. OcoOEHHOCTH CBOWCTB MypaBbUHON KUCIOTHL. [IoHSATHE O MPOM3BOAHBIX KAPOOHOBBIX KHCIIOT
— CIOXKHBIX 3¢upax. MHoroobpaszue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPENEIbHBIX M
apOMAaTUYECKUX KApOOHOBBIX KHUCJIOT, JUKAapOOHOBBIX KHCJIOT, TI'MIPOKCUKAPOOHOBBIX KHUCIIOT.
[IpencraButenu BpICIIMX KapOOHOBBIX KHCJIOT: CTEAPUHOBAsA, MaJbMUTHHOBAs, OJEUHOBAs, IUHONIEBAA,
JuHoNen06as KUcaoTel. CriocoObl MOTyYeHHs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['omonmormueckuit psia, obmas ¢opmyna, H30MEpUs M HOMEHKJIATypa.
Du3nyecKkue U XMMUYECKHE CBOMCTBA: TUAPOJIA3 B KUCIION U ICIIOYHOH Cpeae.

Kupsr. Ctpoenue, puznyeckre 1 XUMHUYECKUE CBOMCTBA KUPOB: THAPOIN3 B KUCIOH U IIEIOYHON
cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKALIMX OCTATKU HENPENENbHbIX XKUPHBIX KUCIOT. JKUpHI B
IIPUPOJIE.

Mpu1d KaKk coiy BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapakTepucTuka yrieBoaoB. Kimaccudukanus yriieBonoB (MOHO-, IW- U TIOJIHCAXapHUIbI).
MoHocaxapuabpl: TIJIIOKO3a, (pyKTO3a, rajakrosa, pubosa, esokcupubosa. dusznueckue CBOHCTBA U
HaxoxJaeHue B npupoge. dorocuHTe3. XHMMHUYECKHE CBOMCTBA TJIIOKO3bl: PEAKIUU C YYaCTHUEM
CIHMPTOBBIX U aJIbJETUAHOM I'PYI, COMPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. [IpumeHenune riitokossl, eé
3HAQYEHWE B OKU3HEIEATEIBbHOCTM OpraHusMa. Jlucaxapuasl: caxapo3a, MalbTO3a H JIAKTO3a.
BoccranasiuBaroomuye 1 HEBOCCTaHABIMBAKOIIME aAucaxapuisl. ['uaponus nucaxapunos. Haxoxnenue B
npupose u npumeHenue. Iloaucaxapuapl: Kpaxmai, IJIMKOT€H U 1eit0103a. CTpoeHre MaKkpOMOJIEKYII
Kpaxmajla, TJIMKOT€Ha W LEJUI0a03bl. PU3MYECKHE CBOWMCTBA Kpaxmajla M ILEJUIH0JI03bl. XUMHYECKHE
CBOMCTBa Kpaxmalja: TMJIPOJIU3, KaUyeCTBEHHAsl peakuusi ¢ MOJOM. XMMHUYECKHE CBONCTBA ILIEJUIFOJIO3bI:
THJIPOJIN3, TOJyYeHHEe F3PUPOB 1eUTt0I03bl. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN
mENK).

OKCIIEpUMEHTAJIBHBIE METO/Ibl U3YYEHHUS BEIIECTB U UX NPEBPALIECHUI: PACTBOPUMOCTD Pa3IMYHbIX
CIHUPTOB B BOJI€, B3aMMOJEHCTBHE 3TaHOJA C HATPUEM, OKHUCIEHHE 3TUIOBOTO CHUpPTa B albJErH] Ha
packal€HHOM MeIHOM TIPOBOJIOKE, OKHCIEHHE O3THUJIOBOTO CHHpPTa JUXPOMATOM Kalusl (BO3MOXHO
HCIIOJIb30BaHNUE BHJIEOMATEpUANIOB), KauyeCTBEHHBbIE pEaKUUW Ha albJerujpl (C THUIPOKCHUIOM
mnammuHcepebpa(l) u rugpokcumom wmenu(ll)), peakumst rnunepuna ¢ rugpokcunom  meau(Il),
XUMHUYECKHE CBOWMCTBA pacTBOpa YKCYCHOM KHCIOTHI, B3aMMOJEICTBHE pPAacTBOpAa TJIIOKO3BI C
runpokcuaom Meau(ll), B3aumosaeiicTBue kpaxmana ¢ MOJOM, PELICHHE 3KCIEPUMEHTAIbHBIX 3a7ay Mo
TeMaM «CnupThl U (eHoubly, «KapOoHoBbIe KUCTOTHI. CIOXKHBIE APUPBIY.

A3oTcoaep:kamye OpraHnyecKue CoeIMHeHusl.

AMUHBI — OpraHHyYecKHe IMpou3BOJHBIE aMMuaka. Kiaccupukauus aMHHOB: anudaTuyecKkue u
apoMaTU4ecKue; IepBUYHbIe, BTOPUUHbIE U TpeTHuHble. CTpoeHne MoNeKy, o0mas popmyia, u3oMepus,
HOMEHKJIAaTypa M (QU3ndYecKkue CBOMCTBA. XMMHMUYECKOE CBOWCTBA alW(PaTHUYECKUX aMHUHOB: OCHOBHBIE
CBOMCTBA, AJKWJINPOBAHHWE, B3aUMOJEHCTBHE IEPBUYHBIX AMHUHOB C a30THCTOM Kkucioto. Comm
AJIIKWJIaMMOHMUSI.

AHWIVH — IpeACTaBUTENb AMUHOB apoMaTHuecKoro psaa. CTpoeHue aHwinHa. B3aumHoe BiusiHue
rpynn aToMoB B MouieKyie aHwinHa. OcoO€HHOCTH XMMHYECKMX CBOMCTB aHMWiIMHA. KadecTBeHHBbIE
peakimu Ha aHUIMH. CriocoObl MoTyueHus ¥ IpUMeHeHne anudarnyeckux aMuHoB. [lonyuyeHne aHmImHA
13 HUTPOOEH30J1a.

AmuHokucnorel. Homenknarypa u unszomepus. OTOENbHBIE TNPEACTABUTENN O-aMUHOKHCIIOT:
[JIMIWH, alaHuH. OU3udecKkue CBOWCTBA AMUHOKHCIOT. XUMHYECKHE CBONCTBA AMMHOKHCIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCIUHEHUH, peakiysl MOJIMKOHIEH AU, 00pa3oBaHNue MEeNTUIHON CBS3H.
buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 M TUPOJIU3 TIETITHIOB.

benku kak mnpuponHble mosmMmepbl. llepBuuHas, BTOpUYHAs M TPETUUHAs CTPYKTypa OEJIKOB.
XuMHYecKkue cBOMCTBa OENKOB: THAPOJIN3, ACHATYpallis, KaYeCTBEHHbIE PEAaKIIMU Ha OEJIKU.

OKcliepUMEHTAIbHbIE METO/bl M3YYCHHs BEIIECTB M WX IPEBPAIICHUI: paCTBOPEHUE OCIKOB B
BOJe, JEHaTypauuss O€NKOB TpU HArpeBaHUM, LBETHbIE peakIud Ha OelnKHu, pelieHHe
SKCIIEPUMEHTAJBHBIX 3a7ad [0 TeMaM «A3O0TCOJEpKalllle OpraHMYEeCKUe COEAMHEHUS» U
«Pacnio3zHaBaHNe OPraHMYECKUX COCTUHEHUI.




BbicokomosiekysipHbIe COeJUHEHHUS.

OCHOBHBIE TOHATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COSUHEHUN: MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, CTENEHb MOJMMEpU3AIM, CpelHAs MoJeKyasipHas Macca. OCHOBHbIE METOJABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUHN — MOTUMEPHU3aLIUsl U MOJTUKOHACHC CAIHSI.

[Tonumepnsle Mmartepuanbl. [lnacTmacchl (IOMUATHIICH, MOJMUIPONUIICH, MOJUBUHUIXIOPUI,
MOJIUCTUPOJ, TOJUMETHIMETAKPWIIAT, TOJIUKApOOHATHI, MONMMATWICHTepedTanaT). YTuiu3anus W
nepepaboTKa MIacTyKa.

DnacToMepbl: HaTYpaJIbHBIN KaydyK, CHHTETUYECKHE KaydyKHu (OyTaaueHOBBIH, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BonoxkHna: HaTypanbHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KAIpOH | JIABCaH).

[Tonmumepsl crnenuanbHOTO HazHAa4YeHHUS (TeUIOH, KEBJIAp, AICKTPONPOBOMASIINE IOJTHMEPHI,
OnopasyiaraeMble MOJTUMEPHI).

OKCIIepUMEHTATLHBIC METO/Ibl U3YYCHHUS BEIIECTB U UX MPEBPAIICHUN: 03HAKOMIJICHHE ¢ 00pa3iaMu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB, pelIeHHE YKCIIEPUMEHTAIbHBIX 33/1a4 IO
Teme «Pacro3HaBaHue 1IacTMacc U BOJIOKOH).

PacuérHpie 3a1ayn.

HaxoxaeHne MONEKyIsipHOH (OpPMYNIBI OPraHMYECKOrO COCIWHEHHUS I10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIINX B €0 COCTAaB, HAXOXKIECHUE MOJIEKYIIPHOU (POPMYIIbl OpraHUUYEeCKOTO COSAMHEHHUS
mo macce (00bEMY) MPOMYKTOB CropaHus, IO KOJIMYECTBY BemIeCTBa (Macce, 00BbEMY) MPOAYKTOB
PEaKuy U/WIH UCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (hOpMYIbI OPraHUYeCcKOro BEIIeCTBa Ha
OCHOBE €r0 XMMHYECKHUX CBOMCTB WJIHM CIIOCOOOB IMOJYYEHUs, OMPENEICHUE IOJIM BBIXOJIA IMPOJYKTa
pEeaKuu OT TEOPETHUECKH BO3ZMOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanu3zamusi MeXNpeAMETHBIX CBsI3€d MpU U3Yy4YeHUU oOpraHuueckoi xumuu B 10 kiacce
OCYIIIECTBJISIETCSl Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK U TMOHSATUH,
MPUHSATHIX B OTAENbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHE, HAy4YHBIM (akT, TUIOTE3a, TEOPHSs, 3aKOH,
aHalu3, CUHTE3, KiIaccudukalus, HaboIeHne, H3MEPEeHUe, SKCIIEPUMEHT, MOJEIb, MOJICTUPOBAHHE.

@dusmka: Marepus, aroM, JJIEKTPOH, INPOTOH, HEUTPOH, MOJIEKYJA, JSHEPIeTHYECKUI YpPOBEHb,
BEIIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHHE BEIECTBA, PU3NYSCKUE BEIUYUHBI, €IMHULIBI H3MEPEHUS,
CKOPOCTb, SHEPTHsI, Macca.

buonorus: kierka, opraHusMm, JKocucremMa, Ouochepa, MeTabonHM3M, HACIEICTBEHHOCTb,
aBTOTPO(DHBIA U TeTepoTpOdHBIN TUI MUTaHUS, OpoKeHHE, (POTOCHUHTE3, JbIXaHUE, OCNKH, YIJIEBOJBI,
KUPbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3npie HCKOMAEMBbIE, TOTUTHBO.

TexHonmorusa: NHUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MHTAHHUS, MOIOIIUE CPEJCTBA,
MaTepHuasbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBILIAA N HEOPTAHNYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CoctaB aTOMHBIX saep. XuUMHUecKuM snemeHT. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000J109€K aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUYCCKHE YPOBHH M TOJYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccugukaius XUMHUYECKHX 3JEMEHTOB (s-, p-, d-, f-amementsi). PacnpesencHue 3I€KTPOHOB IO
aTOMHBIM OpOUTANISAM. DJIEKTPOHHbIE KOH(MUTYpAIlMi aTOMOB 3JIEMEHTOB IIEPBOrO—4EeTBEPTOrO MEPHOIOB
B OCHOBHOM " BO30YXIEHHOM COCTOSIHUY, DJIEKTPOHHBIE KOH(UTypanuu HOHOB.
DJIEKTPOOTPULIATETHHOCTb.
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[Tepuonuueckuii 3akoH u llepmoamyeckas cucrema xumuyeckux snemeHToB [[.M. Menneneena.
CBsi3b mepuoauyecKoro 3akoHa u lleproguyeckoil cCUCTEMbl XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpPUENl CTPOECHHUSI AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XHWMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEHIECTB IO TPyIIaM U NepuoaaM. 3HaAUYCHUE TEPUOANYECKOTO
3akona /[.1. Menneneena.

XuMuueckas CBsi3b. BUAbl XUMUYECKOW CBSI3U: KOBAJIEHTHAsI, MOHHAS, METAUINYECKass. MeXaHU3MbI
oOpa3oBaHUs KOBAJICHTHOM CBSI3U: O0OMEHHBI
U JIOHOPHO-aKLENTOPHBIA. DHeprust u JyiuHa cBsi3u. [loJspHOCTb, HANPaBIEHHOCTh M HACHIIIAEMOCTh
KOBAJIEHTHOU cBs13u. KpaTHbie cBs3u. BogopoaHas cBa3b. MexMOIIeKyIsipHble B3aUMOJCHCTBHUS.

BasieHTHOCTh ¥ BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYPBI MOJEKYJ C MX
reOMETPUYECKUM CTPOCHHEM (Ha IMpUMepe COSAUHEHUN JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBnenue 0 KOMILJIEKCHBIX COEUHECHHUSX. Cocras KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTenb,  JIMTaHIbl.  3HAU€HHWE  KOMIUIEKCHBIX  coequHeHuil.  [lomsitue o
KOOPJAMHALIMOHHON XHUMUHU.

BemiectBa MOJEKYyJISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUSA. THUIBI KPUCTALUIMYECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[lonsstue o paucnepcHbix cucrteMax. WcruHHble pacTBOpbl. [IpeacTaBieHue o0 KOJJTOMAHBIX
pactBopax. CriocoObl BBIpaXXCHHUSI KOHLIEHTPAIMU PACTBOPOB: MAacCOBasi JIOJS BEIIECTBA B PacTBOPE,
MOJISIpHAasE ~ KOHIeHTpauus.  HacellieHHble W HEHACBIIIEHHBIE  pacTBOPbL,  PACTBOPUMOCTb.
Kpucramnoruaparst.

Krnaccudukanus 1 HOMEHKIAaTypa HEOPraHUYEeCKHX BEIIeCTB. TpHUBHAbHBIE HA3BaHUS OTAEIBHBIX
MPECTaBUTENEH HEOPTAHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKHX pEaKIUii B HEOPTraHUYECKOM M OpraHudyeckoil XUMHUHU. 3aKOH
COXpaHEHHUs MAacChl BEIECTB; 3aKOH COXPAHEHUS W TMPEBPAIICHUS YHEPTUU MPU XUMUYECKUX PEaKIUIX.
TemnoBsie A hekTh XUMUYeCKUX peakiuii. TepMoxumMudeckne ypaBHEeHUS.

CKOpOCTh XUMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (AaKTOpPOB. ['OMOTEHHBIE U
reTeporeHHble peakunu. Katanus u kataam3aTtopsl.

O6parumble U HeoOpaTUMBbIE peakIMu. XHUMHYECKoe paBHoBecue. KOHCTaHTa XHMHUUYECKOTO
paBHOBecHsl. PaKTOPBI, BIMUSIOLIME HA TTOJI0KEHUE XUMUYECKOTO PABHOBECHS: TEMIIEPATypa, AaBICHUE U
KOHIICHTPALlUX BEIIECTB, y4acTByrOIMX B peakiuu. [Ipuanun Jle [latense.

DnexTponuTuueckas auccoruanus. CuiabHble U cialble dIeKTponuThl. CTeNeHb IUCCOIUAIINU.
Cpena BOJHBIX pacTBOPOB: KHCIOTHas, HeWTpasibHas, Mieno4yHas. Bogoponnbiii mokaszartens (pH)
pactBopa. ['unponus coneit. Peakuinu HOHHOrO 0OMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peaknuu.  CrteneHb  okucieHus.  OKUCHUTENb U
BOCCTaHOBUTENb. [Ipomecchl  OKUCIEHUST M BOCCTAHOBJIECHMS. BaxHeilline  OKUCIUTENH U
BOCCTAHOBUTEU. METO/T 2JIEKTPOHHOTO OaaHca. DJIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YUYEHHUs BEIIECTB U WX MPEBPAILECHUN: pa3lIOKEHUE MEpPOKCUaa
BOJIOPOJIa B MPHUCYTCTBUU KaTaln3aTopa, MOACIH KPUCTALUIMYECKUX PEMIETOK, MPOBEACHUE PEaKIUl
MOHHOTO OOMEHa, OMNpEeIeNIeHHe Cpelbl PAcTBOPOB C IMOMOIIBI0 HHAWKATOPOB, W3YYCHHE BIIUSHUS
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOW PEAKIIUH U TTOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuueckasi xumus.

[Tonoxxenne HemetaiwioB B [lepronndeckoi cucreme xumudeckux sneMentoB .M. MenaeneeBa u
O0COOCHHOCTH CTpOeHUsI UX aromMoB. Du3MyUeckue CBOWCTBA HEMETAUIOB. AJIOTPOIUS HEMETalioB (Ha
npuMepe Kucaopoaa, cepsl, pochopa u yriepoaa).

Bogopon. Ilomydenue, ¢usnyeckue © XHUMHUYECKHE CBOMCTBA: peaklUUd C MeTalaMH |
HEMETaJlIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ mapuabl. TOIIMBHBIE JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoie, CocoObl MoNydeHus, GU3ndeckue U XMMHUYeCKHe CBOMCTBA.
l"asnorenoBoopoael. BaxkHeimue KucIopojcoaepkamue COCIUHEHHs] TaloreHoB. JlaGopaTopHbeie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOTYYeHHsI TAOTeHOB. [[prMeHeHre TaJoreHOB U UX COSMHECHUN.

Kucnoponu, o30H. JlabopaTopHbIE U TPOMBIIIJICHHBIE CIIOCOOBI MOTYyYEHUS KUCTopoaa. Puzndueckue
Y XMMUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOPOIa U 030Ha. OKCUJIBI U TIEPOKCHU/IBI.
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Cepa. HaxoxnaeHue B TpHpOE, CIOCOOBI TOJNydeHHs, (PU3NUECKHMEe M XUMHUYECKHE CBOWCTBA.
CepoBognopo, cynbdunbsl. Oxeun cepoi(IV), okcun cepri(VI). CepHucras u cepHasi KUCIOTHI U UX COJIH.
Oco0OEeHHOCTH CBOWCTB CEpHOM KUCTOTHI. [[puMeHeHue cephl U €€ COeTUHECHHIA.

A3zor. HaxoxaeHue B TpUpOZE, CIIOCOOBI MONyYeHHs, (U3NUECKHE M XHMHUYECKHE CBOICTBA.
Ammuak, HUTpuAbL. OKCUIBI a30Ta. A30TUCTasi U a30THAS KUCIOTHI U UX coiid. OcoOEHHOCTH CBOWCTB
a30THOM KHUCIOTHL. [IpuMeHeHne a30Ta U ero COeqMHEHN. A30THBIE yI1OOpeHHUS.

®ochop. Haxoxkaenue B mpupoje, crnocoObl MonMydeHus, Gpusnueckue U XMMHUYECKHE CBOMCTBA.
®ochunst u pochun. Oxecunst pochopa, Gochopnas kuciora u e€ conu. [Ipumenenue docdopa u ero
coenunenuii. ochopHbie ynoOpeHus.

VYriepon, HaxoXAeHUE B MpHUpoae. AoTponHble Moaupukanuu. dusnyeckue W XUMHUYECKHE
CBOMCTBa MPOCTBIX BeIIecTB, oOpa3oBaHHbIX yriepoaoMm. Oxcun yraepona(ll), oxcun yriepoma(IV),
yrojpHasi KUCIOTa U €€ COJM. AKTMBHPOBAHHBIA Yroiib, ancopouus. Dynaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. [IprMeHeHre TPOCTHIX BEIIECTB, 00Pa30BAHHbBIX YITIEPOIOM, U €r0 COEAMHEHU.

Kpemunii. Haxoxxaenue B mpupoze, crocoObl MoiaydeHus, pu3ndeckue u XUMUYECKUE CBOMCTBA.
Oxcun kpemuusa(IV), xkpemHHeBas KHCIOTa, CHJIMKAThl. [IpuMeHeHHME KpEeMHHS M €ro COEAMHEHU.
CrekJ10, €ro nojy4yeHue, BUJbl CTEKJIA.

[Tonoxxenne wmetamwioB B Ilepuoguueckoid cuUcTeMe XHUMHUYECKHX 53JeMeHTOB. OcoOeHHocTH
CTPOCHUSI DJIEKTPOHHBIX 00O0JI0OYEK aTOMOB MeTauioB. OO0mue (u3nyeckne CBOHCTBA METAJUIOB.
[Ipumenenue metanoB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUN psii HampsikeHud wmetaiioB. OOmme crnocoObl TMONYYeHUsS METalIOB:
TUIPOMETAJLTYprisi, MUPOMETALTyprus, snekTpoMeratyprus. [lonstue o koppo3uu metamioB. CriocoOsl
3aIUATHI OT KOPPO3HUH.

O6mas xapakTepuctuka MetauioB [A-rpynmnsl [lepuonnyeckoil cHCTEMbl XUMHUYECKHUX 3JIEMEHTOB.
Hatpwuii u kanmii: moydeHue, GU3NYECKUe U XUMHYCCKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIICCTB U
UX COEOUHEHUMN.

O6mas xapakrepuctuka metamioB [IA-rpynns! [leproguueckoil cuCTeMbl XMMUYECKUX 3JIEMEHTOB.
Marnwuii v KanpIui: noaydeHue, pusnueckue 1 XMMU4eCKue CBOUCTBA, TPUMEHEHHE TPOCTHIX BEIIECTB U
ux coerHeHui. JKECTKOCTh BO/BI M CTIOCOOBI €€ yCTpaHEeHHUS.

ANIOMMHUI: TIOTydeHue, pu3nyeckue U XMMUYEeCKHe CBOMCTBA, MPUMEHEHUE MPOCTOrO BELIECTBA U
ero coeauHeHUil. AM@oTepHble CBOMCTBA OKCHJA U THJIPOKCHIA ATIOMUHUS, THIPOKCOKOMILIEKCHI
AIFOMHUHMUSL.

OOmias xapakTepucTuka MeTauioB noOouHbix noxarpynn (b-rpynm) Ilepuonnueckoit cuctemsl
XUMHUYECKHX 3JIEMEHTOB.

duznyeckrue 1 XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHni. Okcuipl U ruapokcuabl xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarel U JIuXpoMaTbl, UX OKUCIUTENbHbIE CBOMCTBa. Iloiydenue wu
MIPUMEHEHUE XpoMa.

dusnyeckue MU XMMHMUYECKHE CBOMCTBA MapraHia M €ro coequHeHuil. Baxueilmme coequHeHUs
mapranua(ll), mapranna(1V), mapranua(VI) u mapranua(VII). [lepmanranat kanus, ero OKUCIUTEIbHBIE
CBOMCTBA.

®u3NYeCKe U XMMHYECKHE CBOMCTBA XKeje3a U ero coeauHeHun. OKCUIbl, TUAPOKCUABI U COJIH
xene3a(ll) u sxeneza(Ill). [Tonydyenne u mpuMeHeHHE KeIe3a | ero CIUIaBOB.

PusnyecKkrue 1 XUMUYECKHE CBOMCTBA Meu U €€ coennHeHuil. [lonydenne u npuMeHeHue MeIu 1
€€ COCIMHEHUH.

[unk: momydeHue, ¢GU3MUECKHE W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBONCTBA OKCHAA M
TMIPOKCHU/Ia IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHe IMHKA U €r0 COEAMHEHHH.

OKClIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB W WX MPEeBPALIEHUH: n3yuyeHue o0pasloB
HEMETaJJIOB, TOPEHUE cepbl, pocdopa, xKeneza, MarHus B KUCIOPOJe, U3yueHHe KOJUIeKInu «MeTauibl 1
CIUIaBbI», B3aUMOJCIHCTBUE IIEIOYHBIX M IIEIOYHO3EMENbHBIX METAIJIOB C BOJOW (BO3MOXKHO
HCIOJIb30BaHNE BUIEOMATEPHAIIOB), B3aUMOJICHCTBUE LIMHKA U XKEJIe3a C paCTBOPAMU KHUCJIOT U LIEN0YEH,
KaueCTBEHHbIC PEAKIMHA Ha HEOPraHMYECKUE AaHHWOHBI, KaTHOH BOAOPOJA M KAaTHOHBI METAJUIOB,
B3aUMMOJCICTBUE THUJIPOKCHJOB AIIOMHUHHMS M IMHKA C pacTBOpPAaMU KHCIOT M ILIEJIOYEH, pelieHHe
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HKCHEPUMEHTANbHbIX 3a/1a4 1o Temam «l amorens», «Cepa u €€ coeauHeHUs», «A30T U Gocdhop u ux
COeMHEHUs», «MeTaIbl TTIaBHBIX MOATPYIID», «MeTaJlIbl TOOOYHBIX HOATPYIIII.

XuMHS H )KU3Hb.

Ponp xumun B 00ecrie4eHNN YCTOHUMBOTO pa3BUTHA denoBedecTBa. [IoHATHE O HayuyHBIX METOJaxX
MO3HAHUSA M METOJOJIOTHM HAy4yHOro HccienoBaHusa. HaydHble NpUHIUNBI OpraHU3alMd XUMHUYECKOTO
pou3BOCTBA. [IpOMBIIITIEHHBIE CITOCOOBI OTYyYSHHS BaXKHEHIINX BEIIECTB (HA MpUMEpe MPOU3BOJICTBA
aMMMaKa, CEpHOM KHUCIOThI, MeTaHousa). [IpoMbllIeHHbIE CIOCOOBI MOMYYEHUs] METAUIOB U CIUIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKpYKAIOIIeW Cpelbl W ero mocieAcTBusa. Ponb XuMuu B oOecredeHuun
HHEPreTUYECKO Oe301MacHOCTH.

XuMus  310poBbe yenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuiia HCIOIb30BaHMS JIEKAPCTBEHHBIX
npenaparoB. Posb XuMuu B pa3BUTHH MEIULIUHBI.

XUMUS TUIIK: OCHOBHBIC KOMIIOHEHTHI, MMUIIEBbIE J00aBKU. Poib XUMuu B obecrieueHNH MHILEBON
0€301MacHOCTH.

Kocmernueckue u mapdromepneie cpeactBa. beiroBas xumus. [lpaBuima  Ge3o0macHOro
MCIOJIb30BAaHUS IPenapaToB OBITOBOM XMMUU B IIOBCEIHEBHON KHU3HH.

XUMHSI B CTPOUTEIHCTBE: BKHEHIIINE CTPOUTENILHBIE MaTepHUaibl (LIEMEHT, OETOH).

Xumus B celIbCKOM Xxo3siiicTBe. OpraHndeckue 1 MUHEpaibHbIe y100peHuUs.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepUalbl, KpPacKh, CTEKJIO, Kepamuka. MaTepuansl Jis
351eKTpoHUKU. HanoTexHomorum.

Pacuérnble 3anaum.

Pacuérsl: Macchl BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAcce WIIU
00bEMY OTHOTO M3 YYacTBYIOIIMX B PEAKIHH BEIIECTB, Macchl (00BEMa, KOJMYECTBA BEIIECTBA)
IPOAYKTOB pEaKIUH, €CIU OJHO M3 BEIIECTB UMEET NMpUMECH, Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
MPOIYKTa peaxiuu,
€ClIM OJIHO M3 BEIIECTB JaHO B BMJIE PACTBOpa C ONpeAeraEHHOM MaccoBOW [0Je pacTBOPEHHOTO
BEIIECTBA, MACCOBOM JOJM M MOJISIPHOW KOHIICHTPAIlMU BEIIECTBA B PACTBOPE, JIOJM BHIXOJIAa MPOIYKTa
PEaKIMU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBsI3el MpU U3ydeHun oOuiel u Heoprauuyeckoi xumuu B 11 kmacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSATHHA, TaK W TMOHSTHH,
INPUHATHIX B OTJIEJIBHBIX NPEIMETaX €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OOme ecTecTBEHHO-HAYYHBIE IOHATHS: SIBJICHWE, HAayYHBIH (aKT, TUMOTE3a, TEOPHs, 3aKOH,
aHalM3, CHHTE3, KiIacCU(UKAIMs, MEePUOAUYHOCTh, HAOIIOAECHUE, U3MEPEHHE, SKCIEPHUMEHT, MOJEIb,
MO/ICIIUPOBAHUE.

®dusnka: marepus, MUKPOMHP, MaKpOMHp, aToOM, 3JIEKTPOH, NPOTOH, HEHTPOH, MOH, H3OTOIbI,
PaMoaKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKII YPOBEHB, BEIIECTBO, TENIO, 00BbEM, arperaTHOE COCTOSIHUE
BEIIECTBA, UJICATIbHBIN ra3, PU3NUYECKUEe BETUUYHHBI, €IMHUILIBI U3MEPEH U], CKOPOCTb, SHEPTUsl, Macca.

buonorus: knerka, opraHusm, SKocucTema, Ouocdepa, MeTaboInU3M, MaKpO- U MHUKPOIJIEMEHTHI,
O€JIKH, JKUPBI, YIIEBOAbI, HYKICUHOBBIE KUCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILECTB M IMOTOK
SHEPTHUU B IKOCHUCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbL, TOJE3HbIE HCKOMAaeMbIe, TOIUINBO, PECYPCHI.

TexHonoruss: XWUMHYECKass MPOMBIIUICHHOCTh, METAUTypIUs, CTPOUTEIBHBIE MaTepHalbl,
CeNbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, NUIIeBas MPOMBIIIICHHOCTb, (apmMareBTHUECKAs
MPOMBIIIICHHOCTh, TMPOM3BOJICTBO KOCMETHYECKHX TIPENapaToB, ITPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaloB, AJIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[TNTAHUPYEMBIE PE3YJIbTATHI OCBOEHUA ITPOI'PAMMBI 11O XMUMUU HA YTJIYBJIEHHOM
YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
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B coOTBETCTBHU € CHCTEMHO-AEATEIBHOCTHBIM MOAXO0JOM B CTPYKTYPE JTUYHOCTHBIX PE3YJIbTATOB
OCBOGHUSI TIpeaMeTa «XUMHUsS» Ha ypPOBHE CpEAHEro oO0mero oOpa3oBaHUS BBIICICHBI CIEAYIONIUE
COCTABIISIIOLIME: OCO3HAHME OOYYArOIIMMUCS POCCHHCKON TPaKAAHCKON HIEHTHYHOCTH; TOTOBHOCThH K
CaMOpa3BUTHIO, CaMOCTOSTEIHPHOCTH U CaMOONPENCICHHUIO; HAIMYUE MOTHUBALUM K OOy4YEHUIO;
TOTOBHOCTh M CIIOCOOHOCTHh OOYYarOIIUXCS PYKOBOJICTBOBATHCS MPHHITHIMA B OOIIECTBE MPAaBHIAMH H
HOpPMaMH TIOBEJICHUST; HATMYUE TIPABOCO3HAHMS, SKOJIOTHYECKON KYJIbTYphI; CIOCOOHOCTH CTABHUTH IEJH U
CTPOUTH )KU3HECHHBIC TIAHBI.

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHUS TpeaMeTa «XHUMHS» OTPaXKalT CHOPMHPOBAHHOCTH OIBITA
MO3HABATEIBHOM W  TNPAKTUYECKOH  JEATEIBHOCTH OOyYalomuXcs B Mpolecce  pealn3aluu
00pa30BaTENbHOM IS TEILHOCTH.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUsS INpeAMeTa «XHUMUS» OTPAXKAIT CHOPMHUPOBAHHOCTH OITBITA
MO3HABATEIFHON H  TMPAKTUYECKOW JICATETbHOCTH  OOy4YaromuMXCs B TPOIECCe  peallu3aiuu
00pa3oBaTeIBLHON JCATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMS

OCO3HAHHS O0YUYAIOIIMMUCS CBOUX KOHCTHTYIIMOHHBIX MIPAB U 0053aHHOCTEH, YBOKEHHSI K 3aKOHY U
MIPABOIIOPSIIKY;

MPEJCTABIICHHS O COIMATIBHBIX HOPMAX M MPABHJIAX MEKITMYHOCTHBIX OTHOLICHHI B KOJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JCITEITLHOCTH MIPH CO3JIaHUM YICOHBIX MPOCKTOB, PEIICHUN
y4eOHBIX M IMO3HABATEIBHBIX 337124, BHITIOJTHEHUN XUMHYECKHX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBl IPYTHX IPH
aHaJIN3e Pa3IMYHBIX BUJOB YUEOHO NESTEIbHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACIICAHIO OTCYECTBEHHOM XHMMUH;

YBOXCHHSI K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPUM M IMPAKTUYCCKOTO MPHIOKCHUS XUMHH,
OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKH €CTh pE3yJbTaT JUIMTEIbHBIX HAOIIOJCHUN, KPOIOTIMBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, TIOCTOSITHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

WHTEpeca W IMO3HaBaTEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM aHanu3e WHPOpMaIuu O
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHBIE C XWMUYECKUMHU SBJICHUSIMH, U TPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPaITbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3UIUN HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM U C YIETOM OCO3HAHUS TOCIICICTBUN TTOCTYITKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MMOHUMaHUS [IEHHOCTEH 37J0pOBOTO U Oe30macHOro 00pasa Ku3Hu, He0OXOAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

coOJro/IeHNs MPaBMJI 0€30TIaCHOTO OOpAIlleHUs C BEIIECTBAMH B OBITY, TIOBCEJHEBHOW >KHM3HHU, B
TPYIOBOU AESITENLHOCTH;

MMOHVUMAHMS TIEHHOCTH TPAaBHJ WHIWBHIYaJLHOTO W KOJUICKTHBHOTO 0O€301acHOrO TOBEICHUS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MMOCJICJICTBUN U HENMPHUITHS BPEIHBIX MPUBBIYCK (YITOTPEOIICHUS aJTKOTOJIsI, HAPKOTHKOB,
KypeHHs1);

5) Tpy/10BOr0 BOCIIMTAHUS

KOMMYHHKATUBHOW KOMIETEHTHOCTH B y4€OHO-HCCIIENOBATENLCKON NEATeIbHOCTH, OOIIECTBEHHO
TMIOJIE3HOH, TBOPYECKOH U JIPYTHX BHJAX JIEATCIHHOCTH,

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 33/1a4 COIMATbHON HAMPaBIEHHOCTH (B
paMKax CBOEro Kjacca, ITKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YYCHHIO Mpodeccruil pa3TuvyHOro poja, B TOM YHUCIIE Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUW TI0 XUMUH;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U PE3yJIbTaTaM TPYIAOBOU ESATEIbHOCTH;
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TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBHUIYAJIBHOM TpaeKTOpuu o0pa3zoBaHMs, Oyayluen
npodeccud M pealn3alud COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPeOHOCTEN 00I1eCTBa;

6) 9KO0JIOrNY€ECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOILEHHS K IPUPOAE KaK MCTOUHUKY CYLLIECTBOBAHUS )KU3HU Ha
3emie;

IIOHMMaHMs TIJIO0ANBHOIO XapakTepa SKOJIOTMYECKUX Ipo0sieM, BIMSHHUA HKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEMBL;

OCO3HaHMA HEOOXOJMMOCTH MCIIOJIb30BaHUA JOCTM)KEHUH XHMMUHU Ui pELIeHHs BOIPOCOB
palMOHAIBLHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPHUATHS INEHUCTBUM, NMPUHOCAIIMX BPEX OKPY)KAOWIEH MPUPOJHOU Cpele, yMEHHs
MPOTHO3UPOBATh HEOJIATONPUATHBIE JKOJOTHUECKUE TIOCIEACTBUS MPEINPUHUMAECMbIX JeHCTBUH U
IIPEIOTBPALLATH HUX;

HaJIM4Us Pa3BUTOIO 3KOJOTMYECKOIO MBIIUIEHHUS, SKOJIOTHYECKON KYJIbTYpPBl, ObITA AEITEIbHOCTU
DKOJIOTMYECKOM  HAIpPaBJIEHHOCTH, YMEHMS  PYKOBOACTBOBAaTbCA MMM B II03HABATEIbHOW,
KOMMYHHMKaTUBHOM U COLMAJIbHOM IpPAKTUKE, CIOCOOHOCTM W YMEHHS AaKTMBHO IPOTUBOCTOSTH
HJIC0JIOTHH XeMopoouu;

7) IEeHHOCTH HAYYHOT'O TIO3HAHUS

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUsl HayKW U OOIIECTBEHHOH
MIPaKTUKU;

MOHUMAaHMsl CelM(PUKY XMMUU KaK HayKH, OCO3HaHUs €€ poiu B (HGOPMUPOBAHUM PALMOHATIBHOTO
HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO TPEACTABICHUSI 00 OKPY)KAIOIEeM MHUpPE KakK O €IMHCTBE
IPUPOJBI U YeNlOBEeKa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH U PElICHUM MPOoOJIEM COXpPaHEHHs
IIPUPOIHOTO PAaBHOBECUS;

yOeXIEHHOCTH B 0COOOM 3HAUMMOCTH XUMHM Ui COBPEMEHHOM LMBMIM3alMU: B €€
T'YMaHUCTHYECKON HAIPaBJIEHHOCTH U BaKHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepHalbHOM KYJIbTYpPHI, B
peleHNH TII00aJbHBIX MPOOJIEeM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOM,
MUIIEBOW U 3KOJIOTMYECKOW 0€30macHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIIEYEHUH YCIOBHM YCHENIHOIO
TPYZAa U 3KOJIOrMYECKH KOM(POPTHOM JKU3HU KaXKJ0T0 YjieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH: MOHUMAaHUs CYIIHOCTH METOJ/I0OB MO3HAHMsI, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh IMOJIydyaeMble 3HAHMS JUISl aHaIu3a U OOBSCHEHMS
SBJIGHUN OKpPY)KAIOIIEro MUPAa U IPOUCXOJAIMIMX B HEM HM3MEHEHHM, yMEHHMs Jenatb 0OOCHOBAHHBIE
3aKJIIOYEHHs HA OCHOBE HAyYHbBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 MOJIy4EHHs JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCMOJIb30BaTh XMMHUYECKHE 3HAHUS s pelieHus mnpoljieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECca K MO3HAHUIO, UCCIIEN0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHMUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSAM Tpy/a B pa3IMuHbIX chepax npodhecCHOHATBEHON JesITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yiabTaThl OCBOSHHS MPOTPaMMbl MO XUMHH Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE s (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOYUAIOIUXCS — MEXKIUCIUIUTMHAPHBIC
(MexmpenMeTHble) OOIIeHAYYHbIE TOHATHUS, OTPaXKAIOUIMe LEJIOCTHOCTh HAyYHOM KapTHUHBI MUpa U
CHCI_[I/I(bI/IKy MCTOAOB IMO3HAHUS, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAayKaX (MaTepI/ISI, BCIICCTBO, DHCPIuUA,
SIBJICHHE, TPOIIECC, CHCTEMa, HAYYHBIH (aKkT, MPHHIMUI, THUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHNe, HAOIOIEHNE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);
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YHUBEpCAIbHBIC yueOHbIe JIEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE,
peryasTHBHBIE), oOecrieunBaomue (GopMUpoBaHUE (DYHKIIMOHATBHON T'PaMOTHOCTH M COLMAIBHOMN
KOMITETEHIIMH 00YyYaroIIuXCs;

CIIOCOOHOCTh o0yyJaromumxcs UCIIOJIb30BATh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAIbHbIC yueOHbIE IEHCTBHs B IO3HABAaTEIbHOW U COLMAIBHOM
IIPaKTHKE.

MeTaHpeI{MeTHBIC PE3YJIbTAaThI OTpaXaroT OBJIAJICHUC YHHUBCPCAJIbHBIMU y‘le6HBIMI/I
IMO3HAaBATCIIbHBIMHW, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA HeﬁCTBHHMH.

Ilo3HaBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTYaIM3UPOBAThH MPOOIIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENIeNIATh 1IeNTU JIEATENFHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HUX JOCTHXKEHUS, COOTHOCHUTH
PE3yNbTaThI JEATENBHOCTH C TOCTABIICHHBIMU LEJISIMH;

WCIOJIB30BATh MPH OCBOCHWM 3HAHWK NMPHUEMBI JOTMYECKOTO MBIIUICHUS: BBIACTATh XapaKTepHbIC
MPU3HAKU TOHATUN M YCTaHAaBIUBATh MX B3aWMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS IS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(UKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATh PUYUHHO-CIICCTBEHHBIC CBSI3U MEXKAY H3y4aeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXIeHus (MHAYKTUBHBIC, NEAyKTHBHBIC, IO aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pACCMaTPUBAEMBIX SBJICHUSAX, (OPMYIHPOBATH BBHIBOABI U
3aKJIIOYEHUS;

MPUMEHSTH B MPOLIECCE TO3HAHUS HUCIOJIB3yEeMbIe B XMMHU CHMBOJIMYECKHE (3HAKOBBIC) MOECIH,
peoOpa3oBbIBaTh MOJENbHBIE MPEICTaBICHUS — XUMHUYECKHH 3HaK (CHMBOJ) DJIEMEHTAa, XMMHYECKas
dbopmyna, ypaBHEHHE XUMHUYECKON PEAKIIMU — IPU PEUICHUH y4eOHBIX TO3HABATEIBHBIX U MPAKTHIECKUX
3aja4, NMPUMEHATh Ha3BaHHBIE MOJEJIbHBIE MPEACTABICHUS JUIS BBIBJIECHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMHUECKUX PEAKIINH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

(dbopMyIMpOBaTH LENM M 337aydl UCCIEJ0BaHMs, MCIIOJIb30BaTh MOCTABIEHHBIE U CAMOCTOATEIBHO
copMyIHpOBaHHBIE BOMPOCHI B KadecTBE WHCTPYMEHTA MO3HAHUS M OCHOBHI Ui (DOPMHUPOBAHHS
TMIIOTE3BI 110 MPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMbIX CYXIECHUMH;

BJAJIETh  HAaBBIKAMH  CaMOCTOSATENBHOTO  IUIAHWPOBAHUS W TNPOBEACHUS  yYCHHUYECKHX
HKCHEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOIIOAaTh 3a XOJOM IIpOlecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIHMpoBaTh 000OIIEHNS U BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yIbTaTOB UCCIIEIOBAHUS, COCTABISTH 00OCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;

NpUOOpETaTh OMNBIT YYEHWYECKOH HCCIeoBaTeNbCKOW M IMPOEKTHOW JEesTEeIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PEIICHHS TMPAaKTUYECKHUX 3a/ad,
MPUMEHEHHIO PA3JINYHBIX METO/I0B TTO3HAHMUSL.

3) padora ¢ ungopmanmei:

OpPHEHTUPOBATbCS B PA3IMUYHBIX HCTOYHMKAX MH(opManuu (HaydyHO-NIOMYJApHas JUTEparypa
XUMHAYECKOTO COJEpKaHMs, CIIPaBOYHBIE TIOCOOMS, pecypchl MHTepHeTa), aHaTN3upOoBaTh HH()OPMAIIHIO
pa3NUYHBIX BHJIOB M (OpPM TPEACTABICHUS, KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HETPOTHBOPEUYHBOCTD;

(bopMyIMpOBaThH 3aMPOCHl U MPUMEHSATH pa3IMYHbIE METO/bI NPU MOUCKE U 0TOOpe MH(pOpMAIHH,
HEOOXOMMO JJTs1 BBITTOJTHEHHS y4eOHBIX 3a/1a4 ONPEACTIEHHOTO THTIA,

npuoOpeTaTh ONBIT  MCIOJB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTHMAJIbHYIO (hOpMY MpeacTaBieHuss HHpopMaluu (CXeMbl, rpadukH,
arpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);
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WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEACTBA MPH padOTe ¢ XMUMHUYECKOH WH(pOpMaIHeH:
MPUMEHSITh MEXNpPeaMETHbIe ((PU3MYeCKHe W MaTeMaTU4eCKHe) 3HAaKH W CHMBOJBL, (OPMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

MCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIIHOCTH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

3aJaBaTh BOMPOCHI [0 CYIIECTBY 00CYK/Ia€MOI TEMBI B X0OJIe JUaiora U/UiH JUCKYCCHH,
BBICKA3bIBaTh U1eU, GOPMYINPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEITI0KEHHOM
3a/1a4y;

BBICTYIIaTh  C MpE3CHTalMell  pe3yjibTaTOB  IMO3HABATEIbHONW  JACSITENBHOCTH, IMOJYYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU BBINOJIHEHUH XUMHUYECKOIO JKCIEPUMEHTA,
MIPAKTUYECKON pabOThI MO MCCIEAOBAHUIO CBOMCTB M3YYaeMbIX BEILIECTB, Peau3alui yueOHOro MpoeKTa,
1 (hOopMyYITHPOBATh BBIBOJIBI 110 PE3yIbTaTaM MPOBEACHHBIX HCCICIOBAHUHN MTyTEM COTIIACOBAHUS TTO3HITHN
B X0JIe 00CYyX1eHUs 1 00MeHa MHEHHSIMH.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

CaMOCTOATEJIBHO IUIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JESITEIBHOCTD, ONPEAEIIs
e€ LenM W 3a7ayd, KOHTPOJUPOBaTb U IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh Ipe/iaraeMblii
QITOPUTM JICMCTBUH TPU BBHIMOJIHEHUM YYEOHBIX M HCCIEIOBATENbCKHX 3aJad, BBIOMpaTh HamOolee
3¢ GeKTUBHBIN cOCO0 UX PELIeHHUs C YYETOM MOJY4YeHHs HOBBIX 3HAHUM O BEIECTBAX M XMMHUYECKHUX
peakuusx;

OCYILIECTBIIATh CAMOKOHTPOJIb JEATENBHOCTH Ha OCHOBE CAMOAHAaIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOSHHS MPOTPAMMBI 110 XMMUHU Ha YIIIYOJIEHHOM YpOBHE Ha ypOBHE
cpeaHero oduiero o6pa3oBaHMs BKIIOYAIOT crienuduyeckue JUist yaeOHOro npeamera « XMMHs» HaydHble
3HAHUA, YMEHHUS U CTIOCOOBI AEUCTBUI MO OCBOCHUIO, MHTEPIIPETALIMU U IPE0Opa30BaHUIO 3HAHUI, BUIbI
JESTeTbHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS U IPUMEHEHMIO 3HAHUH B Pa3IMUYHBIX YU€OHBIX CUTYaIMSIX,
a TAaKXKe B pEANbHBIX JKU3HEHHBIX CHUTYyalUsAX, CBS3aHHBIX C XUMHEH. B mporpamme mno xumuu
IIPEAMETHBIE PE3YNbTAThI IPEACTABICHBI 110 TOAAM U3Y4YCHUS.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyecKast XUMHUsD) OTPaXKaloT:

c(OpPMUPOBAHHOCTH MPEACTABIECHUI: O MeCTe M 3HAYE€HHH OPraHM4YecKOW XHUMUU B CHCTEME
€CTECTBEHHBIX HAyK W €€ poiu B OOECIEUEHHWH YCTOWYMBOTO PA3BUTHS UYEJIOBEUECTBA B PEIICHUU
po0JIeM 3KOJIOTHYECKON, SHEPTreTUUECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3AaHUN
HOBBIX  MaT€pUAIOB, HOBBIX  HCTOYHHKOB  DJHEPrud, B  OOECIEYCHHH  PAIlMOHATBHOTO
MIPUPOIONOIB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpE/Ie;

BJI/ICHHE CHCTEMOM XHMMHUYECKHX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJAraloUIfe IMOHSATHS —
XUMHAYECKHI 3JIEMEHT, aToM, SIIPO U AJIEKTpOoHHas 00o0jiouka aTtoma, s-, P-, d-aTOMHBIE OpOHTAIH,
OCHOBHO€ U BO30YXIEHHOE COCTOSIHMSI aroma, TMOpuAM3alMs aTOMHBIX OpOuTanei, MOH, MOJEKyIa,
BAJIGHTHOCTh, 3JEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCIEHHUS, XMMHUYECKas CBs3b, MOJIb, MOJSIpHas
Macca, MOJSIpHbIH O0BEM, YIIEepONHBbIN CcKeneT, (yHKIMOHAIbHAs Tpylna, pagukail, CTPYKTYpHbIE
dbopMynbl (pa3BEPHYTHIC, COKpANIEHHBIC, CKEIETHBIC), M30MEPHUS CTPYKTYpPHAas U TPOCTPAHCTBEHHAs
(reomeTpuueckasi, ONTHYECKAsI), U30MEPHI, TOMOJIOTUYECKUI Psil, TOMOJOTH, YIJIEBOAOPObI, KHUCIOPOI-
U a30TCOJAEpJKAIlME€ OPraHU4YeCKHEe COEAMHEHMsS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE 3BEHO,
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BBICOKOMOJICKYJIIPHBIC COCTMHECHHUS; TEOPHH, 3aKOHBI (TIeproanyeckuii 3akoH [[. . Menneneesa, Teopust
CTpoeHMsI opraHuyeckux BemecTB A. M. byriepoBa, 3akoH cOXpaHEHHMs MacChl BEIIECTB, 3aKOH
COXPAaHEHHUS M MPEBPALCHUS] SHEPTUHU MPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIINYECKUI
A3bIK XMMUU, MUPOBO33PEHUYECKHUE 3HAHUS, JIe)KAIlME B OCHOBE IOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUH; MPEICTaBICHUS O MEXaHHU3MaX XUMHUYECKHX peakUuid, TepMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MX IPOTEKaHWs, O B3aUMHOM BJIMSHMM aTOMOB M IpyNIl aTOMOB B
MOJIEKyJIax (MHIYKTUBHBIM M Me3oMepHbIi 3ddektol, opueHTanTsl I u Il poma); dakromoruveckue
CBEJICHUSI O CBOWMCTBAxX, COCTABE, NIOJyYEHUU U 0€30IIaCHOM HCII0JIb30BAHUM BAYKHEHIINX OPraHUYECKUX
BEILIECTB B OBITY M MPAKTUYECKOM AEATEIbHOCTH YeNOBeKa, OOUIMX HAayYHBIX MPUHIMIAX XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOICTBA METAHOJa, IepepadOTKU HEPTH);

cOpPMUPOBAHHOCTh YMEHHIl: BBISBIATH XapakTepHble MPHU3HAKA MOHATUH, YCTaHABIMBATh UX
B3alMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHITHUS IIPU ONKUCAHUU COCTABA, CTPOCHMSI U CBOMCTB
OpPraHUYECKUX COCAMHEHU;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JJII COCTABICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELLECTB;

COCTaBJISITh YPAaBHEHUSI XUMHYECKHX pEaKUUd M PACKpPhIBaTh HX CYIIHOCTb: OKHUCIIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKIUI IOCPEJCTBOM COCTaBJICHHUS 3JIEKTPOHHOrO OajlaHCa 3TUX pPEaKIHii,
peaxkiuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHUI;

M3rOTABIIMBATh MOJIETM MOJIEKYJl OpPraHMYECKUX BELIECTB JJIS WIUTIOCTPAMM MX XMMHYECKOIo U
MIPOCTPAHCTBEHHOT'O CTPOCHHS,

c(OPMHPOBAHHOCTh ~ yMEHUI: YCTAaHABIMBATh MPHUHAIICKHOCTh HW3YYEHHBIX  OPTaHUYECKHX
BEUIECTB IO HMX COCTaBy M CTPOCHHUIO K OMNpPENEIEHHOMY KIACCy/TpylIe COSAHMHEHU, TaBaTh UM
Ha3BaHMsl 1o cucremarnyeckoil HomeHkiatype (IUPAC) u npuBoAuTh TpUBUAJIbHBIE Ha3BaHUS IS
OTIENbHBIX MPEACTABUTENICH OpPraHWYECKUX BEIIeCTB (ITUJICH, AaleTUJIeH, TOIYOJ, TIUIEPUH,
ATWIEHIJIUKOJb, (eHos, (QopMalbaeruj, aueTaldbJeruj, aleToH, MypaBbUHAs KHUCJIOTa, YKCyCHas
KHCJIOTa, CT€apUHOBAasA, OJIEMHOBAs, MAJbMUTHHOBAsT KUCIOTHI, INIMLMH, ajlaHWH, MajbTo3a, (pyKTO3a,
aHWIVH, TUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHUS OIPENENATh BUJ XUMHUECKOW CBA3M B OPraHUYECKUX COCIMHEHHSX
(xoBaJIeHTHasi 1 MOHHAS CBS3b, G- U T-CBSI3b, BOJIOPOAHAS CBSI3b);

Cc(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJI0KEHUSI TEOPUU CTPOSHHSI OPraHWYECKUX BEIECTB A.
M. BytnepoBa it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHUE, (U3NYECKHE U XUMHUECKHUE
CBOMCTBA THUNUYHBIX [PEICTABUTENEH PA3NMYHBIX KJIACCOB OPraHMYECKHUX BEILECTB: aJIKAHOB,
LUKJIOAJIKAHOB, aJIKEHOB, JIKaJINCHOB, aJJKNHOB, apOMaTHYECKUX YIIIEBOAOPOJOB, CIUPTOB, albJAECTHIOB,
KETOHOB, KapOOHOBBIX KHCIOT, HMPOCTBIX U CIOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOEAUHEHUNH U aMUHOB,
aMHMHOKHCIIOT, OENKOB, YIJeBOJOB (MOHO-, JW- M TOJHMCAXapHJIOB), WLIIOCTPHUPOBATH T'€HETHYECKYIO
CBS3b MEXKJIYy HUMH YpaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKHX peakUWid C HUCHOIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHMSI MOATBEPKAATh HAa KOHKPETHBIX MpHMeEpax XapakTep 3aBUCHUMOCTH
PEaKIIMOHHON CITIOCOOHOCTH OPraHMYECKUX COEJAMHEHHHM OT KPaTHOCTH M THUIIA KOBAJEHTHOW CBS3U (G- U
T-CBSI31), B3AUMHOTO BJIMSIHUS @TOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKH YIJIEBOJOPOJHOTO ChIpbs (HE(DTH,
MPUPOJAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKW U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKH;

c(OPMUPOBAHHOCTbH BJIAJICHUS] CUCTEMOW 3HAHUI O €CTECTBEHHO-HAyYHBIX METO/AAX IO3HAHUS —
HAOJIOZCHNH, W3MEPEHUHU, MOJEIMPOBAHUH, OSKCIEpUMEHTE (peaJlbHOM W MBICIIEHHOM) W yMEHHS
MPUMEHSITh 3TH 3HAHMUS;

c(OPMHPOBAHHOCTh YMEHHS IMPHUMEHSATh OCHOBHBIE OIEPALUU MBICIUTEILHON JIEATEIIEHOCTH —
aHaJlu3 U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHCTEMaTH3alllio, BBISBICHHE MPUUYMHHO-CIEACTBEHHBIX
CBA3EH — JUI U3Y4YCHUS CBOMCTB BEILECTB U XUMUYECKUX PEAKLIUN;
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C()OPMHUPOBAHHOCTb YMEHHM: BBISBIATE B3aUMOCBS3b XMMUYECKMX 3HAHUH C TOHATHUSAMHM U
NPEJCTaBICHUAMU JPYTUX ECTECTBEHHO-HAYYHBIX NPEAMETOB s 0ojiee OCO3HAHHOTO IMOHMMAaHHS
CYLIHOCTH MaTEpHAJIbHOIO €IMHCTBA MUpPA, UCIIOJIB30BATh CUCTEMHBIC 3HAHMS 110 OPraHMYECKONM XMMHH
111 OOBSICHEHUS U IPOTHO3UPOBAHHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOY;

Cc(OPMHUPOBAHHOCTb YMEHMI: IPOBOAUTH PACUEThl 10 XUMHMYECKMM (opMyjaM U YpPaBHEHUSIM
XUMHAYECKHX PEAKIHUH C HCHOJb30BaHMEM (DU3MYECKHX BEIMYUH (Macca, 0ObEM Tra30B, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: PAacy€Tbl IO HAXOXKJICHHIO
XUMHAYECKOH (DOPMYJIbI BEIIECTBA 110 U3BECTHBIM MACCOBBIM JOJSIM XUMUYECKUX AJIEMEHTOB, IPOAYKTaM
CropaHusl, INIOTHOCTH I'a3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATh C IIO3UIUH
9KOJIOTUYECKOM 0€30I1aCHOCTH MOCHIEACTBUS OBITOBOW M IPOM3BOJCTBEHHOH AEATENbHOCTU YeJIOBEKa,
CBSI3aHHOW C TepepaldOTKOIl BEIIECTB, WCIOJIb30BATH MOJYYCHHbIC 3HAHUS JUIS TPUHSATHS TPaMOTHBIX
peleHui mpobieM B CUTyalUsX, CBA3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHH: CaMOCTOSTEIFHO IUIAHUPOBATh MW  TNPOBOAWTH XUMHUYECKUH
SKCHEPUMEHT (TOJIyueHHUEe W M3y4eHHE CBOMCTB OpPraHMYECKHX BEILECTB, KaueCTBEHHBIC pEaKIUH
YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB U KHUCIOPOACOAEpXKAIUX OPraHMYECKUX BEILIECTB, pELIECHUE
HKCHEPUMEHTAIbHBIX 3aJau I0 PACHO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOJEHHEM IPABUI
0e30macHOTO OOpalieHusi C BEIIeCTBaMH M J1a0OpaTOpHBIM 00OpymoBaHHEM, (GOPMYIUPOBATH IIEJb
UCCIJIEJOBAHMS, IIPECTaBIISATD B pa3IM4HON dopme pe3yJIbTaThl JKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHUII:

coONMoaTh TpaBUjIa JKOJOTHYECKH IEIeCOOO0pa3HOro TOBEACHHS B OBITY W TPYHAOBOM
JESATEIIBHOCTH B LIEISIX COXPAHEHMS CBOETO 310POBbs, OKPYKAIOIIEH IPUPOJAHOM CPeIbl U TOCTHIKEHUS €€
YCTOMYMBOI'O pPa3BUTHUS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO [JEHCTBUS HA JKHUBBIE OpPraHU3Mbl ONpPEAEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIca nokazarens [1JIK;

aHAJIM3UPOBATh 11€1€CO00Pa3HOCTh MPUMEHEHHSI OPraHNYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHUI: OCYLIECTBIATH LI€JICHANPABICHHbBIN MOMCK XUMUYECKOH MHPOPMALIUU
B Pa3jMYHbIX MCTOYHUKAX (HaydHas U yueOHO-HayuyHas JUTepaTypa, CpeACTBa MacCOBOM MH(poOpMaINH,
WuTepHer W Jpyrue), KpPUTUYECKH aHAIM3MPOBAaTh XUMHUUYECKYIO HH(pOpMaIHIo, nepepadaThiBaTh €€
Y UCIIOJIH30BaTh B COOTBETCTBUHU C MTOCTABJICHHON y4eOHOM 3a/1auei.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011ast 1 HeOpraHMUecKasi XUMHs OTPaXaroT:

c(OpPMUPOBAHHOCTh MPEACTABIECHUI: O MaTepualbHOM E€IUHCTBE MHUpPA, 3aKOHOMEPHOCTSIX U
[IO3HABAEMOCTH SIBJICHUH IPUPOABI, O MECTE U 3HAYCHUHU XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIn
B 00€creyeHNH YCTOMYMBOTIO DPAa3BUTHUS, B PELIEHUH NPOOJIEM HKOJIOTMYECKOM, SHEpPreTHyeckol u
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3/JIaHUU HOBBIX MAaTEPHUalOB, HOBBIX MCTOUYHUKOB
SHEPruM, B 00€CNeYeHU: paIMOHAIbHOTO MPUPOAOIOJIB30BAHUS, B (OPMUPOBAHUN MHUPOBO33PEHUS U
o01eit KyJabTYphl YEIOBEKa, a TAK)KE IKOJOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/10pPOBBIO U
MPUPOIHO CpeJe;

BJIAJICHUE CUCTEMOM XMMHMYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolUe IOHATHS —
XMUMHYECKHI 3JIEMEHT, aToM, SIPO aToMa, M30TOIIbI, DJICKTPOHHAs 000JI0YKa aTtoma, s-, P-, d-aTOMHBIE
opOuTaNy, OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aroma, TMOpuAM3alus aTOMHBIX OpOUTalel, MOH,
MOJIEKYJIa, BAJIEHTHOCTh, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCICHMS, XHMHYECKass CBA3b
(xoBaJIeHTHAas1, HIOHHAs, METAJUIMUECKAs, BOJAOPOHAs ), KpUCTAIIINYECKAs pEelIETKa, XUMUYECKasl peakLus,
pacTBOp, DJIEKTPOJIMUTHI, HEDJIEKTPOIMUTHI, DJIEKTPOIUTHYECKAs JUCCOLMALHNA, CTEIEHb ITUCCOLMALINMY,
BOJIOPOJIHBIN TOKa3aTellb, OKHUCIHUTEIb, BOCCTAHOBHUTENb, TEIUIOBOW 3((EeKT XMMHUYECKOH peakluu,
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CKOpPOCTb ~XHMHYECKOM  peakuuu, XHMMHYECKOe paBHOBECHE; TEOPUHM M  3aKOHBI  (TeopHs
3JIEKTPOJUTUYECKON JAHCCOLMaluy, nepuoguyeckui 3axkon .M. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl
BEILIECTB, 3aKOH COXPAaHEHHUs WM MPEBPALICHUS SHEPTHH NPHU XUMHUUYECKUX PEaKLMsIX, 3aKOH IOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKHUH $3BIK XHMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JIEKAITUE B OCHOBE IOHUMAaHUs IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
SIBJICHUH; COBPEMEHHBIE IPEICTABICHUS O CTPOEHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSX; IPEACTABICHUS O MEXAaHU3MaX XUMHUECKUX PEAKIINil, TEpPMOANHAMUYECKUX
U KHHETHYECKHX 3aKOHOMEpPHOCTAX MX IPOTEKAaHUs, O XHUMUYECKOM pPaBHOBECHH, paCTBOPAX M
JUCIEPCHBIX cucTeMax; (haKTOJIOTMYeCKHe CBEACHUSI O CBOMCTBAaX, COCTaBe, MOJYyYEeHUH U Oe30MacHOM
UCIOJIb30BAaHUN BA)XKHEWIIUX HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOW JESATEIBbHOCTU
YesioBeKa, OOIIMX HAyYHBIX MPUHIUIAX XUMHUECKOTO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yYMEHUIl: BBISBIATh XapaKTepHble NPU3HAKH MOHATHH, YCTaHABIMBAThH X
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU ONKMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX
IIPEBPAILCHUI;

c(OPMUPOBAHHOCTh YMEHUS UCHOJIH30BaTh XUMUYECKYI) CHMBOJHKY JUJISI COCTaBJICHHS (QOpMyI
BEUIECTB W YPAaBHEHMHM XHMHUYECKUX peakiuil, cucremarudyeckyro HomeHkinarypy (IUPAC) wu
TPUBHUAIIbHBIE HA3BAHUS OTJEIbHBIX BELLECTB;

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BAJCHTHOCTh M CTENEHb OKHCICHHS XHMHUYECKHX
AJIEMEHTOB B COCAMHEHMSIX, BHJl XUMHYECKOW CBsI3W (KOBaJC€HTHAas, WOHHAs, MeTaJUIMuecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN PEIIETKY KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTD CBOICTB BEILIECTB OT BHUJIa XUMUYECKOU CBSI3U
U TUNA KPUCTAJUIMUECKON pEIETKH, OOMEHHBIM M JIOHOPHO-aKLENTOPHBIM MEXaHU3Mbl OOpa3oBaHMS
KOBAQJICHTHOM CBSI3U;

c(OPMHPOBAHHOCTh YMEHHUH: KIaCCU(PUIMPOBATh: HEOPTaHUYECKHWE BEIIECTBA MO HX COCTaBy,
XUMHUYECKHUE PEaKIUU 1O Pa3INdHbIM MpU3HAKaM (YHCITy ¥ COCTaBY PEarupyroilux BEUIECTB, TEINIOBOMY
3¢ (deKTy peakuuy, UI3MEHEHHUIO CTETIEHEN OKHMCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajln3aTopa
U IpYTHE); CAMOCTOSTENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU IS KIacCU(UKAIIMN U3Y4aeMbIX BEILECTB
Y XUMHYECKUX PEAKIUH;

c(OPMHPOBAHHOCTh YMEHUS PacKpbIBaTh CMBICH Iepuoanuyeckoro 3akoHa [I. V. MenneneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

C(OPMHPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh JIIEKTPOHHOE CTPOEHHUE AaToOMOB U HOHOB
XUMHYECKHUX 3JIEMEHTOB NEpPBOro—4erBéproro nepuonos llepuonnueckoi cucrems! [[.M. Menneneesa,
UCIIOJIB3YS MOHSTHUSL «IHEPTEeTUYECKHE YPOBHH», «IHEPrEeTUYECKHE MOMYyPOBHMY», «S-, P-, O-aTOMHBIC
opouTanm», «OCHOBHOE U BO30YXKIEHHOE SHEpPreTUYECcKue COCTOSIHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHMsI CBOWCTB XMMHUYECKHX OJJIEMEHTOB M MX COEJUHEHHMH 110
nepuonaMm u rpynnam Ilepuonmyeckoi cucremsl [[. . MenneneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX JEKTPOHHBIX 000JI0UEK;

c(hOPMHUPOBAHHOCTh yYMEHHUH: XapaKTEePH30BaTh (OMUCHIBATh) OOIIME XWUMHUYECKHE CBONCTBA
BEUIECTB  PA3JIMYHBIX  KJIACCOB, OATBEP)KJATh CYIIECTBOBAHUE  TI'E€HETHMYECKOM  CBA3M  MEXKIY
HEOpPraHMYECKUMHU BELIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTb: OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
MOCPEACTBOM COCTAaBJIEHHS 3JEKTPOHHOrO OanaHca 3THUX peakUui; peakluil MOHHOro oOMeHa MyTEéM
COCTaBJIEHMSI MX TOJHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHMM; peakUui TUApOJIN3a; peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe T'HIPOKCOKOMIUIEKCOB LIMHKA U aTFOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHSI OOBSACHATh 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKHX PpEaKIuil ¢
y4€TOM HUX DHEPreTUYECKUX XapaKTEPHUCTUK, XapaKTep HW3MEHEHUS CKOPOCTH XMMHUYECKOW peakluu B
3aBUCUMOCTH OT DPA3JIUYHBIX (PAKTOPOB, a TAK)KE XapaKTep CMELICHHs XUMHUYECKOTO PaBHOBECHUS IO
BIIMSIHHEM BHENTHUX Bo3aewcTBuil (mpunmumn Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHMS XapaKTepU30BaThb XHMHYECKHE pEaKIHH, JeKallue B OCHOBE
MPOMBIIIJICHHOTO TOJYYEeHHsI CEpHOM KHCIOTHI, aMMHakKa, OOIlIMe Hay4yHble MPUHIMUIBI XUMHUYECKHX
MIPOU3BOJICTB; LIEI€CO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKHX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY
C TOYKH 3PEHUS] COOTHOIICHHS PUCK-TI0JIb3a;
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c(hOPMHUPOBAHHOCTD BJIAJICHUS CHUCTEMOM 3HAHUM O METOJaX HAyYHOTO IIO3HAHUS SIBJICHUN
MPUPOABI — HAONIOJICHUE, W3MEpPEHUE, MOJCITUPOBAHUE, IKCICPUMEHT (pPEaIbHBI W MBICICHHBIN),
HCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAyKaxX, YMEHMS IIPUMEHATH 3TU 3HAHUS IPU SKCIEPUMEHTAIBHOM
WCCJICIOBAaHUH BEIIECTB W I OOBSICHEHUS XUMHUYECKHX SBJICHUH, UMEIONIMX MECTO B MPHUPOJE,
MIPAKTUYECKON JEATEIbHOCTH YEIOBEKA U B IIOBCEIHEBHOM KU3HH;

c(OPMUPOBAHHOCTh yYMCHHUS BBISBIISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUN C TOHATHSIMH U
MIPEJICTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ui Oojee OCO3HAHHOTO MOHMMAHUSA
MaTepuaIbHOTO €IMHCTBA MUDPA;

c(OpPMUPOBAHHOCTh YMEHHUSI IPOBOJIUTH PACUETHI: C UCIOJIH30BAaHUEM MOHSTHNA «MaccoBasi A0S
BEIIECTBA B PACTBOPE» U «MOJISIPHAS. KOHIICHTPAIIHSI»; MACCHI BEIIECTBA WK 00BhEMA Ta3a 1Mo U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00bEMY OJHOIO U3 yYacCTBYIOIIMX B PEaKIMU BEUIECTB; TEIJIOBOIO
sddexTa peakuy; 3HAYEHUS BOJOPOIAHOTO IOKa3aTels pacTBOPOB KHUCIOT W IIEJIOYEH ¢ M3BECTHOM
CTENEHbIO JUCCOLHUAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKUUH, €CIH OJIHO U3
HMCXOJHBIX BEUIECTB JJAaHO B BUJE PACTBOpPA C ONPEIEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BEILIECTBA
WJIM JTaHO B M30BITKE (MMEEeT MPUMECH); I0JIU BBIXOJA MPOIYKTa peakluuu; 00bEMHBIX OTHOIICHUH Ta30B;

cOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBATh M IMPOBOJIUTh XHUMHUYCCKUH
SKCIIEPUMEHT (IIPOBEIEHUE peakluid HOHHOTO OOMEHa, MOJTBEP)KICHHE KAaYeCTBEHHOTO COCTaBa
HEOPraHUYECKHX BEIIECTB, OIPEACIICHUE CpPEIbl PAacTBOPOB BEIIECTB C IMOMOIIBI0O HWHIMKATOPOB,
W3Y4YCHHE BIUSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTb XUMHUYECKOM peakluu, pelIeHHe
SKCIEPUMEHTANIbHBIX 3a7ad 1o Temam «Metamie»y u  «Hemertamwne») ¢ coOmroaeHUEM MpaBuil
0e30macHOro OOpalleHUs] C BeIIeCTBAaMU U JIA0OpaTOPHBIM 000pyAOBaHHEM, (HOPMYIUPOBATH LIETh
WCCIIEIOBAHUS, MPEJCTABIATh B pa3IUuyHON ¢opMe pe3ynbTaThl SKCICPUMEHTA, AHAIU3UPOBATH H
OLICHUBATb UX J1OCTOBEPHOCTb;

c(OPMUPOBAHHOCTh YMEHHUH: COONMIOAATh TMpaBWIA IIOJIb30BAHUS XUMHYECKOH TIOCYIOH U
1abopaTopHBIM 00OpYIOBAaHUEM, OOpaIeHHs C BEIIECTBAMHU B COOTBETCTBHUM C HHCTPYKLIUSIMH IIO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB, IKOJIOTHYECKH 1IETIECO00Pa3HOTO TOBEACHUS B OBITY
U TPYAOBOH JEATENBHOCTU B LIENIAX COXPAHEHUS! CBOETO 3/I0POBbS, OKPYKAIOUIEH MPUPOJHON Cpeibl U
JOCTIKEHHST €€ YCTOWYMBOIO Pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCHYECKOTO JEUCTBUS Ha >KUBBIC
OpraHu3Mbl ONPEIETEHHBIX HEOPraHUUECKUX BEILIECTB, MOHMMas cMbica nokazarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH LI€JIEHANIPABICHHBIN TOUCK XUMUYECKON HHPOpMauu
B pa3jMYHBbIX MCTOYHUKAX (HaydHas U ydeOHO-HayudHas JUTepaTypa, CpeACTBa MAacCOBOM HMH(pOpMAIINH,
WNHuTtepHer u npyrue), KpUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGPOpPMAIIHIO, TepepadaThiBaTh €€ H
HCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON yueOHOM 3a1a4eit
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

No HanmenoBanue KonnuecTBo yacon DnekTpoHHbIe (IU(PPOBLIE)
n/ pas3ziesnoB U TeM o0pa3oBaTeNnbHbIE PECYPChHI
n MIPOrpPaMMBbI

Bcero
KonTtposnbHbie
paboThI
[TpakTuyeckue
paboThI

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMUH

1. (IIpeamer opraHUYECKOM 8|1 https://lesson.academy-
1 |xumuu. Teopus content.myschool.edu.ru/04/10
CTPOCHUSA
OpPraHU4YCCKHUX
coenuHeHuit A. M.
bytneposa
8 1
Hroro no pazneny
Paznea 2. Yraesogopoasl
2. |IIpenenbHbie 5 https://lesson.academy-
1 |yraeBomopoast — content.myschool.edu.ru/04/10
AaJIKaHbI, ITUKJIOAJIKAHbI
2. |HenpenenbHbie 14 1 https://lesson.academy-
2 |yrIeBOAOpPOJIBL: content.myschool.edu.ru/04/10
QJIKEHBI, AJIKAIHUCHEI,
AJIKMHBI
2. | ApomaTHyeckue 8 https://lesson.academy-
3 |yrieBoopo bl (apeHsl) content.myschool.edu.ru/04/10
2. |IIpupoaHble HCTOUHUKHU 4 https://lesson.academy-
4 |yrieBoOpoOOB U UX content.myschool.edu.ru/04/10
nepepadoTka
2. |Tanorennpous3BoHbIE 4 1 https://lesson.academy-
5 |yrieBoaopoioB content.myschool.edu.ru/04/10
Hroro no pazneny 35



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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Ne HaumenoBanune
1/ paszenoB U TeM
I MIPOrpPaMMBbI

KoanuectBo yacoB

OnexTpoHHbIe (LIU(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

Bcero
KonTposbhbie
paboThI
[IpakTnueckue
paboThI

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3. |Crnuptel. DeHON 11 1 https://lesson.academy-
1 content.myschool.edu.ru/04/10
3. [KapOonusbHbIC 21 1 https://lesson.academy-
2 |COCTUHCHHUS: content.myschool.edu.ru/04/10
AJIbACTUAbI U KETOHBI.
KapOoHOBBIE KHUCIIOTHI.
CrnoxHble 3(QupsI.
Kupsl
3. |YrneBoabl 9 1 https://lesson.academy-
3 content.myschool.edu.ru/04/10
Hroro no pazneny 41
Pa3nes 4. AzoTcoaepskamue OpraHu4ecKue coeJuHEeHH
4. AMUHBL 12| 1 2 https://lesson.academy-
1 AwmwunOKHCIOTHL. benkn content.myschool.edu.ru/04/10
Hroro no pazaeny 12

Pa3pnen S. BeicokoMoOJIeKY I PHBIE COCUHEHUSA

5. BBICOKOMOJIEKYIISIPHBIC 6 1 1 https://lesson.academy-

1 coenunenus content.myschool.edu.ru/04/10
Hroro mo pazueny 6

OBIIEE KOJIMYECTBO 102 5 6

YACOB I10

ITPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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11 KJIACC
Ne HaumenoBanue KommuecTBo yacos DnexTpoHHbIE (IUPPOBEIC)
1/ pa3ziesioB U TEM 00pa3zoBaTeNIbHBIC PECYPChI
1| IPOrPaMMBbI
ol 4 32 8 =
JEEREr
TIER R
2 |E
Pa3zngen 1 Teopernueckue 0CHOBbLI XUMMH.
1. |Ctpoenue aTtoma. 9 bubmuorexa [HOK
1 |IlepuoanvecKuii 3aKOH U https://m.edsoo.ru/2dd57f
[Tepuoauueckas cuctema 24
XUMHUYECKHX 3JIEMEHTOB
J. 1. Menneneena.
1. |Crpoenue BemiecTna. 11 1 bubnmnorexka HOK
2. |Muoroobpasue https://m.edsoo.ru/2dd57f
BEIIECTB. 24
1. | Xumudeckue peakiuu 19 1 3 bu6nuoreka [IOK
3. https://m.edso0.ru/2dd57f
24
39
Hroro no pasaeny
Pa3nes 2. Heoprannyeckasi XuMust
2. |HemeTanb 31 1 3 bubmmoreka [IOK
1 https://m.edsoo.ru/2dd57f
24
2. |MeTaisl 23 1 2 bubmmoteka [IOK
2 https://m.edsoo.ru/2dd57f
24
Hroro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
3. |Metonsl ITO3HAHUS B 9 but6moreka [JOK
1 |[xumuu. XuMus U )KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO 102 | 4 8
YACOB I1O0

[NPOT'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus. Yrmyonenusni ypoenb. 10 kmacc. / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A.
Hpoznos, B.B. JIynun; nox pen. B.B. Jlynuna. — 6-e uz., nepepad. — M.: [Ipoda, 2019. — 446 c.
Xumus 11 knacc (yrimy6aenusiii ypoenb) Epemun B. B., Ky3emenko H. E., Tepenun B. U., JIpo3nos A.
A., Jlyaun B. B. - . M : JIpoda, 2021r.

METOJIUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
MeToaudeckoe TIChbMO 00 0COOCHHOCTSX TpernonaBanus XuMuu B 2024/2025 yaeOHOM TOIy
https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-
moduli/3144-190824-1

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas saekTpoHHas 1mkosa https://resh.edu.ru



https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-moduli/3144-190824-1
https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-moduli/3144-190824-1
https://m.edsoo.ru/
https://resh.edu.ru/
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