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OSJCHUMTEJIBHASA 3AIINCKA

Pabouas mporpamMma Mo XMMHHM Ha ypOBHE CpeqHEero obmiero obpazoBaHusi padpaboraHa Ha ocHOBe denepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «OO6 obpazoBannu B Poccuiickoit deaepanumny, TpeOoBaHU K pe3ysbTaTaM OCBOCHUS
dbenepasibHON  00pa3oBaTeNbHOM mTporpaMMbl cpeaHero odmero oOpaszoBanus(POIl COQO), mnpencraBIeHHBIX B
®denepalibHOM TrocyaapcTBeHHOM oOpazoBatenbHoM crangapre COQO, ¢ yu€érom Konuenumu npenopaBaHusi y4eOHOTO
npenMera «XuMmus» B oOpa3oBaTelbHBIX opranumzauusx Poccuiickoit ®enepanuu, pealu3yrolmMX OCHOBHBIE
oOpa3oBaTenbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKeHHI «CTpaTeruu pa3BuTus BocnuTanusd B Poccuiickoit denepanuu Ha
nepuon 1o 2025 roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha YpOBHE YIiIyOJEHHOTO M3yUEHUs! 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-HAyYHOT0 00pa30BaHUsA
yuanmmxcs 10-11 xmaccoB. M3ydeHue mnpenmera, peanuzyemMoe B YCHOBHSX JIudepeHIMpOBaHHOIO, MPO(HUILHOTO
oOydeHusi, NPU3BAaHO OOECHeunTh OOIIe00pa30BaTEIbHYI0 U OOIIEKYJbTYPHYIO IOATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOAMMYIO JIs afanTalMi MX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKM3HU B COLMYME, a TaKXKe JUIsl MPOAOJIKEHUS
oOydeHHs] B OpraHu3auusx MnpodecCHuoHaNIbHOr0 OOpa30BaHUs, B KOTOPBIX XUMHUS SIBISETCS OJHOW M3 NPUOPHUTETHBIX
JTUCLUIUIVH.

B nporpamme mo xuMHuM HazHau€HUE MpeAMETa « XHMHUsS» MOJydaeT MOAPOOHYI0 MHTEPIPETALUI0 B COOTBETCTBUU C
ocHoBornonaramumu nosoxeHusiMu GI'OC COO o B3anM0O00yCIOBICHHOCTH LIEJIEH, COAEPKAHUS, PE3YIHTATOB OOYUECHHS
U TpeOOBaHMN K YPOBHIO MOJATOTOBKM BBIMTYCKHUKOB. CBHAETENHCTBOM TOMY SBJISIIOTCS CIEAYIOIIHME BBINOJHIEMbIE
MPOrpamMMOi 10 XUMHUHU PYHKIUU:

e UH(pOPMALMOHHO-METOUYECKAs, peaju3alusi KOTOpoil oOecneunBaeT MOJIy4YEHHE TPEJACTABICHUS O LEJsX,
COJiep)KaHuM, OOIel CcTpareruu OOy4YeHMs, BOCHUTAHMS W pPa3BUTUS OOYUYaIOLIUMXCS CPEACTBAMM IPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeAyCMAaTpUBAET OINpEACICHUE: NPHUHIMIIOB CTPYKTYPUPOBAHMUS U
MOCJICOBATEILHOCTH M3y4YeHUs] Y4eOHOTro MarepHalia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepUCTHK;
MOJIXOJ0B K (DOPMUPOBAHUIO COJAEPHKATEIHLHOW OCHOBBI KOHTPOJII M OLIGHKHM OOpa30BaTENbHBIX JOCTHKEHHIMA
oOy4aromuxcsi B paMKax UTOrOBOM aTTecTaliu B JopMe eIUHOTO rOCyAapCTBEHHOTO SK3aMeHa 10 XUMUHU.

IIporpamma 11 yriy0inE€HHOIO U3y4YEHUS XUMHHU:



e YCTaHABIMBACT HWHBApPHAHTHOE IMPEIMETHOE COJIepKaHUe, OO0s3aTeIbHOE JJIi HM3Y4YeHHUsS B paMKax OTIEIbHBIX
npoduIed, MpeaycMaTpuBaeT paclpeAesiCcHHe U CTPYKTYPHPOBAHUE €T0 10 KilaccaMm, OCHOBHBIM COJIEPKATEITHHBIM
JTUHUSM/pa3ieniaM Kypca,;

e Ja€T MpUMEPHOE paclpe/iesieHne Y4eOHOro BpeMEeHH, PEKOMEHYEMOTO ISl U3YUYEHHUS OTIACIbHBIX TEM;

e TpeasiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTh H3YUCHHUS YUeOHOT0 MaTepHraja ¢ y4éToM JIOTMKU MOCTPOSHUsI Kypca,
BHYTPHUIPEIMETHBIX U MEKITPEAMETHBIX CBS3CH;

e Ma€T METOAMYECKYIO MHTEPIPETALMIO 1EelIeH W 3a7ady M3y4YeHUs NpeIMeTa Ha YIrIyOJIEHHOM YpOBHE C YYETOM
COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CpPEAHEro oOiiero o0pa3oBaHUs, COJAEPKATEIBHOU XapaKTePUCTUKU
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl CPEIHEro OO0IIero oO0pa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXe C y4€TOM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHBIX
NelcTBUIM 00yYaroIerocs o OCBOECHUIO COJIEPKaHUSI TIPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B MPOTPaMME MO XUMHH MPETyCMOTPEHA MPEEMCTBEHHOCTh C O0OyUYEHHEM XHMHH Ha
YpOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHus. 3a MpelelaMd YCTaHOBJIEHHOM MporpaMMoOd MO XUMHUU 00s3aTeIbHOM
(MHBapHAHTHOM) COCTABJISIONIEH CoAepkKaHUS ydeOHOTO TMpeaMeTa «XHUMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro
BApUATUBHOW COCTAaBISIONICH, KOTOpasi TOJDKHA OMNPEACNSITHCS B COOTBETCTBHHM C HAMPABIEHWEM KOHKPETHOTO MPOQHIIS
oOyueHus.

B cootBetrcTBUM ¢ KOHIENTYaTbHbIMU NOJ0keHUIMU DT'OC COO o0 Ha3HAUYEHUM TIPEAMETOB OA30BOT0 M YII1yOJIEHHOTO
ypoBHel B cucTeme auddepeHIMpPOBAaHHOTO OOYYECHHMS Ha YpPOBHE CpeAHEero oOmiero oOpa3oBaHUS XHMHS Ha YPOBHE
yIIIyOJIEHHOTO M3YYEHUSI HANPABJICH HA PeaIU3aIUI0 MTPEEMCTBEHHOCTH C MOCIEAYIONIUM STAloOM MOJYyUYEeHUS] XUMUYECKOTO
00pa3oBaHUs B paMKaxX U3y4eHHUs CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JAUCITUILUINH B By3axX U OpraHU3aIusiIX
cpeaHero mnpodeccuoHanbHOTO OOpa3zoBaHusi. B 3Toll  cBs3M u3yueHHE MpeaAMeTa «XUMHS» OPUEHTUPOBAHO
MPEMMYIIIECTBEHHO Ha PaCIIMPEHUE U YIIIyOJIeHUE TEOPETUUECKON U MPAKTUUYECKON MOJATOTOBKHA O0YyJarOIIUXCsl, BEIOPABIINX
onpenenéHHbd Mpoduas 00yUeHus, B TOM YHUCJIE C IEPCIEKTUBON MOCIEAYIOMIETO TOIYYCHHSI XUMUIECKOTO 00pa3oBaHus B
opraHuzanusx npodeccruoHaabHOT0 0OpazoBanus. Hapsmy ¢ atum, B cBete TpeboBanuii ®I'OC COO kx miaHHpyeMbIM
pe3yJibTataM OCBoeHUs (enepalibHONM 00pa30BaTEIbHOM MPOTrPaMMBbl CPEHETO OOIIEro 0Opa3oBaHUsS M3y4deHHE IMpeaMeTa
«XuMHUs» OpPHUEHTHPOBAHO TAaKXKE€ Ha pelieHue 3a]ad BOCIUTAHUA M COIMAJIBHOTO pa3BUTHSA OOy4YalolIMXCs, Ha
dbopMHUpOBaHNEe y HHUX OOIICUHTEIUVICKTyIbHBIX YMEHHHA, YMEHUW palMoOHaTU3alui Y4eOHOro Tpyna U 0000IIEHHBIX
CIIOCOOOB JIESITEIIBHOCTH, UMEIONINX MEXKIMCIUTUTHHAPHBINA, HAAIPEIMETHBIN XapakTep.



CocTaBisioliuMy  IIpeaMeTa «XUMHUS» Ha YpPOBHE YINIyOJEHHOIO HW3YYEHMs SABISAIOTCA YIayOnEHHBIE KypChl —
«Oprannueckas xumusi» U «OO0IIas U HeopraHuyeckas xumus». [lpu ompeseneHuu MOaXoA0B K OTOOPY M CTPYKTYpPHOI
OpraHU3alMH COJIEPKAHUS 3TUX KypCOB B IIPOrPaMMeE IO XUMHUH 3a OCHOBY NpUHATHI nonoxeHus ®I'OC COO o paznuuusix
0a30BOr0 M YriIyOJIEHHOTO YPOBHEN M3YyUEHHUS IIPEIMETA.

OcHoBy cojziepkanusi KypcoB «Opranuueckas xumusi» 1 «OO011as 1 HeopraHudeckasi XMMHUsD» COCTaBIIsIET COBOKYITHOCTh
MPEeIMETHBIX 3HAHUNA M YMEHHU, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3YUYEHHs IMpeaMera. JTa cucTeMa 3HaHWM MOoJydaeT
onpefeNnéHHOEe TEOPETHYECKOe JIOMOJHEHHE, IMO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIKMNA 00BEM
(dakTonornyeckoro wmarepuana. Tak, Ha YIIyOJIEHHOM YypOBHE U3Yy4YeHUs IHpeaMera oOecreuyeHa BO3MOMXKHOCTb
3HAYUTENIbHOTO YBEJINYEHHs 00bEMa 3HAHUN O XUMUYECKUX 3JIEMEHTAX U CBOMCTBAX UX COCIMHEHUI Ha OCHOBE pacIIUpPEHUS
U yrayOseHusl NPEeACTaBICHUNH O CTPOEHUM BELIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTAX NPOTEKaHMs pPEaKIMi,
paccMaTpuBaEeMbIX C TOYKH 3pPEHUS XMMHYECKOW KHHETUKH M TEPMOAMHAMHKH. 3ydeHne meprmoauveckoro 3akoHa U
[lepnonyueckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB 0a3UpyeTCcs HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUAX
O CTPOCHUHU aToMa. XMUMHUECKasl CBSI3b OOBSICHIETCS C TOYKU 3PEHUSI SHEPreTHUECKUX M3MEHEHUU NpHu e€ o0pa3oBaHUM U
pa3pylIeHHH, a TaKKe C TOYKM 3peHHs] MexaHu3MoB €€ oOpa3oBaHus. M3ydeHue TUNOB peakuuil JOMOJHSAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 JIEKTPOXMMHUECKUX IMPOLEccax M 3JIEKTPOJIU3€ pacIulaBOB M pPacTBOPOB BemlecTB. B
Kypce OpraHhyecKOM XMMHUU MPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH COEAMHEHUH yAenseTcss oco00e BHHUMAaHHE
BOIIPOCaM 00 3JIEKTPOHHBIX 3P (HeKTax, 0 B3aUMHOM BIIMSHUM ATOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHE HUMEEeT TO, YTO Ha COJEpP)KaHHWE KYpPCOB XUMHUHU YIIyOJIEHHOTO YPOBHS HM3yu€HHUsS Ui KJIacCOB
onpeaenéHHoro npo¢uis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpy U XapakTep AOIMOJHEHUH K o0Ied cucteMe MpeaMETHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHbIe MpeaMeThl. Tak, Hampumep, B COJEpKAHUM MNpeaAMeTa Mg KJIaCCOB XHUMMKO-
(dbuznyeckoro npoduiisa 60JIbIIOE 3HaAYCHHE OyAYT UMETh AJIEMEHTHl YueOHOTO MaTepuasa no oomei xumuu. [Ipu uzydeHun
MpeAMEeTa B IaHHOM CJIy4ae akleHT Oy/eT cliejaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOLUTHOCTh 3aKOHOB U TEOPUN B XUMHUU U
B (hH3HMKe: aTOMHO-MOJIEKYJIIpHasi Teopust (MOJIEKYJIsipHast Teopusi B (PU3MKE), 3aKOHBI COXPAHEHHUSI MAaCChl U YHEPTUH, 3aKOHbI
TEPMOJUHAMUKH, SJICKTPOIHN3a, IPEACTABICHUS O CTPOSHUH BEILIECTB U IPYTOE.

B 1o xe BpeMs B cojepaHUU MpeaMeTa JJid KJIaCCOB XMMHUKO-OMOJOTMYECKOro MpoQuiis OONbIINNA yAENbHbIN BEC
OyZeT HuMeThb OpraHuyeckas XuMHs. B 3ToM ciydae mpenocTaBisieTCss BO3MOXKHOCTh JUIsi 0ojiee 0OCTOSITENIBHOTO
pPacCMOTPEHUSI XUMHUYECKONW OpraHu3allMi KJIETKH KaK OMOJOTHYECKOW CHUCTEMBI, B COCTaB KOTOPOHMl BXOIST, K MPUMEDPY,
TaKhe CTPYKTYPHbIE KOMIOHEHTHI, KaK JHUMHJIbI, OCIKH, YIJIEBO b, HyKJICHHOBbIE KUCIOTHI U apyrue. [Ipu 3ToM 3HaHUA O



COCTABE M CBOWCTBaX MPEICTABUTENIECH OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIIy)KaT OCHOBOW I W3yYCHMs
CYIIHOCTH IPOLECCOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B miane ¢opMupoBaHHS OCHOB HAyYHOT'O MHUPOBO33PEHUSI, OCBOCHHS OOIEHAYYHBIX METOJOB MO3HAHMS W OIBITA
IPAaKTUYECKOTO MPUMEHEHMsI HAy4YHBIX 3HAHUU H3yuyeHHE npeaMmeTa «XHMHsD» Ha YINIyOJEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS35X C YYECOHBIMHU IPEIMETaMM, BXOASIIMMHU B COCTaB MPEIMETHBIX oOsactell «EcTecTBEHHO-HAYUYHbIE
npenMeTsl», « MaTematuka u uHGopMaTUKa» U «Pycckuit sI3bIK U TUTEpaTypar.

[Ipu n3ydyeHnn ydyeOHOTO npeaMera « XUMHs» Ha yriayOJa€HHOM ypOBHE TakKe, KaK Ha YPOBHE OCHOBHOT'O U CPEIHETrO
oOmero obpazoBanus (Ha 6a30BOM ypOBHE), 33Ja4€il MEPBOCTENEHHON 3HAYMMOCTH SBJISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XUMHH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, NMPAKTUUECKON AESITEIbHOCTU YEJIOBEKAa M OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJlbTypbl. Perenue 31oil 3aaun Ha yriryOJ€HHOM YpOBHE M3YUYEHUs IIpeIMeTa MpeIoiaracT peaau3aliio TaKuxX
LeJeH, Kak:

e (opMupoBaHUE NPEICTABICHUN: O MAaTEPUATLHOM E€AMHCTBE MUPA, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUI
OPUPOJIbI, O MECTE XMMHHM B CHCTEME ECTECTBEHHBIX HAyK MU €€ Beylledl poiu B 00ECIeYeHUH YCTOMYMBOTO
pa3BUTHSI YEJIOBEUYECTBA: B PEUICHUHM MPOOJEM 3SKOJIOIMUYECKOM, HHEPreTUUecKOM W MHUIIEBOM Oe30MacHOCTH, B
Pa3BUTUN MEIULIMHBI, CO3JaHUN HOBBIX MaTE€pPHaIOB, HOBBIX UCTOYHMKOB SHEPTUH, B 00ECIEUEHUH PallMOHAIBHOIO
MPUPOIONOIL30BAHNS, B (DOPMUPOBAHMM MHUPOBO33PEHUSI M OOLIEH KYJIbTYpbl YEJIOBEKAa, a TAKKE KOJOTHYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3[I0POBbIO U MPUPOJIHOM CPEJIE;

e OCBOCHHE CHCTEMBbI 3HAHUH, JIEKALIUX B OCHOBE XMMUYECKOW COCTABIIAIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa:
(yHIaMEHTaJIbHBIX MOHATUH, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX MPEJICTaBICHUA O CTPOCHMM BEIIECTBA Ha
Pa3HbIX YPOBHSAX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX MPOTEKAaHUs XUMHUYECKUX PEaKIHMi, 0 XMMHUYECKOM pPaBHOBECHH, pPACTBOpax M JAMCHEPCHBIX
cUcTeMax, 00 OOIIMX HAYYHBIX MPUHLIHUIIAX XUMHUUYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHHe Y 00yHarOIIUXCS OCOZHAHHOTO TOHUMAaHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUU IS
OOBSICHEHHS KIIIOYEBBIX UACH M MpPOOJIEeM COBPEMEHHOM XHWMHUH, Ui OOBSICHEHHS U NMPOTHO3UPOBAHUS SBIICHUH,
UMEIOIIUX  E€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPAMOTHOIO pEIIeHUs MpoOjeM, CBA3aHHBIX C XHUMHEH,
IPOrHO3UPOBAHMS, aHAIM3a M OLEHKU C IMO3ULUI SKOJOTMYEeCKOW OE€30MacHOCTH MOCIEICTBUN OBITOBOH U
IIPOU3BOACTBEHHON JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C XUMHUYECKMM IPOU3BOJCTBOM, HCIOJIb30BAHUEM H
nepepaboTKOM BEIIECTB;



e yIIIyOJICHHE TPEACTABICHUA O Hay4YHBIX METOJaX IO3HAHUSA, HEOOXOJUMBIX JUIsi MPUOOpPETEHUs YyMEHUMU
OpUEHTHUPOBATLCS B MHUPE BEIMIECTB M OOBSICHCHHS XWMHUYECKHX SIBIICHWW, HMMEIONUX MECTO B TIPHPOJAE, B
MPAKTAYECKON JIEITENLHOCTH U TTOBCEAHEBHOM KU3HMU.

B mnnane peanuzanuu NEpBOOYEPEIHBIX BOCHMUTATEIBHBIX M PA3BUBAIOIIMX (PYHKIUN IIEJIOCTHOM CHUCTEMBI CPEIHErO
oO1ero o0pa3zoBaHus NMpU U3YYEHHUH TpeaMeTa «XUMUsS» Ha YIIIyOJIEHHOM YPOBHE OCOOYIO aKTyalbHOCTb IMPUOOPETAIOT
TaKHe MeJ U 3a]1a4M, KakK:

e BOCMHTAHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBJICHUU TMPHUPOIBI, YBAXKEHUS K TPOIECCY TBOPUYECTBA B OOJACTH
TEOPETHUECKUX W TPHUKIATHBIX HCCIACAOBAHWN B XUMHUHU, (OPMHPOBAHWE MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU;

e pa3BUTHE MOTUBAIMU K OOYYEHHWIO M MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOEHUS 00IIIEYEITIOBEUSCKIX IIEHHOCTEH;

e pa3BUTHE TMO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYabHBIX W TBOPYECKHX CIOCOOHOCTEH 00ydarommxcs,
dbopMHpOBaHWE y HHUX CO3HATEIHLHOTO OTHOIICHUS K CaMOOOpPa30BAHMIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIIEITHOW MPOQPECCHOHAIILHON M OOIIECTBEHHOM JEATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

e (opMupoBaHME YMCHHI W HaABBIKOB pPa3yMHOTO MPHPOIOIIOIB30BAHUS, Pa3BUTHE DSKOJIOTHUYCCKOW KYJIBTYPHI,
MpUOOPETEHHUE OIBITA OOMIECTBEHHO-TIOJIE3HON IKOJIOTHICCKOM eI TEIIEHOCTH.

OO61iee yncao 4acoB, MPEIYCMOTPEHHBIX JIJISI U3YUYEHUSI XMMUU Ha YIIIyOJICHHOM YPOBHE CpEIHEro o01iero oopa3oBaHus,
coctapisieT 204 yacos: B 10 kimacce — 102 yaca (3 gyaca B Henento), B 11 kimacce — 102 gaca (3 yaca B Heeno).



COILEPKXAHUE OBYYEHUSA
10 KITACC

OPI'"AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMH.

[IpeameT 1 3HaUEHNE OPTraHUYECKOM XUMUH, IPEJICTABIIEHNE O MHOTOOOpa3uy OpraHUYECKUX COETMHEHUN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS. BalleHTHbIE BO3MOMHOCTH aTOMa
yriaepoja. XHUMHUYECKas CBSI3b B OPraHUYECKUX COCAMHEHUSX. Tumbl ruOpuau3aliuu aTOMHBIX opOuTtanel yriepoja.
MexaHu3zMbl 00pa30BaHUsl KOBAJICHTHOW CBsi3W (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). TUIBI TepeKphIBaHUS ATOMHBIX
opbuTtaneil, o- u n-cBsa3u. OauHapHasi, ABOMHAs U TpoilHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJAaX OPTaHUYECKHX
BemiecTB. [lonsiTre 0 cBOOOAHOM panukaie, Hykjaeopuie u aeKkTpodue.

Teopus cTpoeHust oprannyeckux coenuHeHnii A.M. byTiiepoBa U COBpEMEHHBIE MPEICTABICHUS O CTPYKTYPE MOJIEKYI.
3HauCHUE TEOPUM CTPOCHHS OPraHUYECKUX COeAMHEHUN. MomnekyspHble W CTPYKTypHbIe Gopmyibl. CTpyKTypHbBIE
dbopMynBl pa3IMYHBIX BHJIOB: pPa3BEpPHyTas, COKpamiéHHasi, ckeineTHas. M3omepus. Buasl u3zoMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJEKTpOHHBbIE I(P(EKTHl B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIA M ME30MEpHBII
3¢ dexTsr).

[IpeacraBnenne o kKiaccuUKAIMU OpraHuyeckux BemecTB. lloHsTe o GyHKIMOHAIBHOW Tpymnme. ['omonorus.
['omonorudeckue psiapl. Cuctematudeckas HOMeHKIaTypa opranndeckux coenunennit (IUPAC) u TpuBnanbHble Ha3BaHUA
OTHEIBHBIX MTPEICTABUTEIIEH.

OcobenHoct W KilaccuuKanus OpraHuyeckux peakuuid. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE pEAKIMH B
OPraHUYECKON XMMUHU.

OKCIepUMEHTAIbHBIE METOJbl M3YyYCHHS BEIECTB M WX MPEBPAIICHHI: 03HAKOMJIEHHE C O0OpasllaMh OpPraHUYEeCKUX
BEIIIECTB M MaTepHallaMU Ha UX OCHOBE, OMBITHI MO MPEBPALICHUIO OPTAHUYECKUX BEILIECTB MPU HarpeBaHuUM (IJIaBIIEHUE,
oOyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.



Ankanpl. ['oMonorudeckuii psj ankaHoB, oOmas ¢opMyna, HOMEHKJIATypa W HW30MEpHUSA. OJIEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHOB, SP°-TMOpHMAM3alMs aTOMHBIX OpOMTAlEH yriaepona, 6-cBa3h. OU3MIECKUE
CBOICTBA aJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIHMM 3aMEIICHUSA, W30MEPU3ALNH, ACTUAPUPOBAHUSA, UUKIU3ALUWUA, NUPOJIU3A,
KpEeKHHra, ropenus. [IpencraBienne o MEXaHU3Me peakiui PaJuKaIbHOTO 3aMEICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U TPUMEHEHUE ATKAHOB.

[uxnoankauel. O6m1as gopMya, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U XMMHUYECKUX CBOMCTB MaJIbIX
(uuKIIONpONaH, MUKIO0yTaH) U OOBIYHBIX (IIUKIIONEHTAH, [IUKJIOTEeKCaH) UKIoaakaHoB. CriocoObl MOIyYeHUs U IPUMEHEHHE
HUKJIOATKAHOB.

Ankennl. ['oMonmornueckuid psii ajakeHoB, oOmas (opMysna, HOMEHKJIATypa. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOGHHME MOJEKYJI allKeHOB, SP>-rMOpUAM3alys aTOMHBIX OpOMTanel yriaepoja, o- M 7n-cBasu. CTpPyKTypHas H
reoMeTpuyeckas (1uc-TpaHc-) wu3zomepus. DuU3MYECKHME CBOMCTBA aJKEHOB. XHMHYECKHE CBOMCTBA: peaKIUuu
IIPUCOEINHEHNS, 3aMEIIEHUS B O-TI0JIOKEHUE IIPU ABOWHOW CBS3H, MOJUMEPU3aUUU U okuciieHus. [Ipasuno MapkoBHUKOBA.
KauecTBeHHBIEC peakiuy Ha JBOWHYIO CBsA3b. CIIOCOOBI MOJyYEHUsI U MPUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukarusi ankaaueHOB (CONMPsDKEHHbBIC, HW30JMPOBAHHBIC, KyMmyauposaHHvle). (OCOOEHHOCTU
ANIEKTPOHHOTO CTPOCHUS U XUMHUYECKHX CBOMCTB CONMPsDKEHHBIX aueHoB, 1,2- u 1, 4-mpucoenunenue. [lommmepusanus
conpspKEHHBIX TUeHOB. CriocoObl MOMyUYeHUs U IPUMEHEHNE aJIKaIueHOB.

Ankunbl. ['oMonoruueckuit psijg  adkuHOB, oOmas ¢dopmysia, HOMEHKJIaTypa UM HU30Mepus. OJEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKWHOB, SP-TUOpUIU3aIusi aTOMHBIX opOuTanei yriepona. dusnueckue cBoiicTBa
AJTKUHOB. XMUMHUYECKHE CBOWCTBA: PEAKIIMU MPUCOCIAMHEHUS, AUMEpPU3ALMU U TPUMEpPHU3ALMHU, OKHUCIEeHUs. KuciotrHwie
CBOMCTBA aJIKMHOB, UMEIOIINX KOHIIEBYIO TPOHWHYIO CBs3b. KauecTBEHHBIE peaKIuu Ha TPOUHYIO CBs3b. CIIOCOOBI MOTyUCHUS
Y IPUMEHECHUE AJIKUHOB.

Apomartuueckue yrieBoaoposl (apeHsl). 'oMonoruueckuit psj apeHoB, oo1ias Gopmysia, HOMEHKIIATypa U U30MEpHs.
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH3osia. DU3NUEeCKrue CBOMCTBA apEHOB. XMMHYECKHUE CBOWMCTBA
OcH30J1a M €ero TOMOJIOTOB: pPEaKIUU 3aMelieHUs B OCH30JIbHOM KOJBIIE W YIVICBOJOPOAHOM pajauKalie, pEaKIuu
MIPUCOCIMHEHUS, OKHCJICHHE TOMOJIOTOB OecH3oma. lIpencraBieHne o0 OpPUEHTHPYIOMEM ICWCTBUHM 3aMECTHTENICH B
OCH30JIPHOM KOJIbIIC Ha MIPUMEPE ATKIIBHBIX PAIUKAIOB, KAPOOKCHUIBLHOM, TUAPOKCHILHON, aMUHO- M HUTPOTPYIIIIBI, aTOMOB



rasoreHoB. OcoO0eHHOCTH XUMUYECKUX CBOMCTB cTHposa. [lomumepusanus ctupona. CrocoObl MOMyYeHUs] U MPUMEHEHHUE
apoOMaTUYECKHUX YIJIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomyTHeie HedTsaHble Ta3bl. HedTh u €€ mpoucxoxaenue. KameHHBIH yrojib M MPOAYKTHI €ro
nepepadoTku. CriocoOwl IepepaboTKu HePTH: IepeTOHKa, KPEKUHT (TEPMUYECKUH, KATATUTUICCKUN ), pUGOPMUHT, TTHPOJIH3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIEKTPOHHOE CTPOCHME TaJOTE€HIIPOU3BOAHBIX YIJIEBOJOPOJAOB. Peakuuu 3aMelieHusl rajloreHa Ha TUApOKCOrpyIILy,
HUTPOTPYIIIY, IUAHOTPYIITY, AMUHOTPYIITy. J[elicTBHE Ha TaJIOr€HITPOU3BOIHBIE BOJHOTO U CHMPTOBOTO PAacTBOPA MIEIOYH.
B3anmonencTBue IUTrajlOreHaJIKaHOB C MarHneM W OUHKOM. [IOHATHME O METaJuIOOPraHUYECKUX COCOUHEHHUSX.
Hcnonb3oBaHue raJloreHIpor3BOIHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE U IIPH CHHTE3€ OPraHUYECKUX BEILECTB.

DKCnepUMEHTAIbHBIE METOIbl M3YUYECHUSI BEIIECTB U X MPEBPAIEHUN: U3yueHUE (PU3NUECKUX CBOMCTB yTIIEBOAOPOIOB
(pacTBOPUMOCTH), KAUECTBEHHBIX PEAKIM YTIJIEBOJIOPOJOB PAa3IMYHBIX KJIaccoB (oOeclBeuMBaHHE OPOMHOM WIIM HOJHOU
BOJIbI, PacTBOpa IEpPMaHraHaTa KaJids, B3aMMOJCHCTBHE alleTHJICHA C aMMHadHBIM pacTBOpoM okcuaa cepeopa(l)),
KaueCTBEHHOE OOHApy>KeHHE YIJIEpOJa U BOJOpPOAA B OPraHMYECKUX BEIECTBAaX, MOJyYEHUE ITHICHA U U3YUYEHUE €ro
CBOMCTB, oO3HakomjieHWe ¢ KosuekuusMu «Hedts» u «Yromws», ¢ oOpa3mamu IuUlacTMacc, KaydyyKOB W PE3UHBI,
MOJEIUPOBAHUE MOJIEKYJI YTIIEBOAOPOIOB U IaJIOT€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciiopoacoaep:kamnue oprannyeckue coeJMHeHH .

[IpenenvHbie ogHOATOMHBIE cUPTHl. CTpOeHUE MOJIEKYJ (Ha MpUMEpPe METaHOJa W dTaHojda). ['oMoorudeckui psij,
oOmas Gopmyina, u3oMepusi, HOMEHKJIaTypa U Kinaccupukanus. Pu3nyeckre CBONCTBA MPEAEIbHBIX OJHOATOMHBIX CIIUPTOB.
BonoponaHsie CBSA3M MEXIy MOJIEKYJIAMU CIIUPTOB. XUMUYECKUE CBOMCTBA: PEAKIUN 3aMEILECHHUS, JETUIPATALINY, OKUCIICHNUS,
B3aMMO/JICHCTBUE C OPraHUYECKMMU M HEOPraHMYECKMMM KHclIoTamHu. KadecTBeHHasi peakiysi Ha OJIHOATOMHBIE CIIUPTBHI.
JleiicTBre ATaHOJIa M METaHOJIA HA OpraHu3M 4enoBeka. CrocoObl MOMydYeHUs U MPUMEHEHNUE OJTHOATOMHBIX CITUPTOB.

[Ipoctbie adupbl, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH PU3HUECKUX U XUMUYECKUX CBOMCTB.

MHOroaTOMHbBIE CIIUPTHI — 3TUJICHIJIUKOJIb U TIIHLEPUH. PU3NUECKHE U XUMUYECKHE CBOWCTBA: PEAKLIUU 3aMEILICHHUS,
B3aMMO/JICHCTBUE C OPraHUYECKUMHU U HEOPraHMYECKHUMHU KHCIIOTaMH, KAQYECTBEHHAsi pEaKlys Ha MHOTOATOMHBIE CIIUPTHI.
[IpencraBienre O MeXaHHW3ME pEaKIHUi HYKIeopUIHHOrO 3amelieHus. JleficTBue Ha opranu3m uenoBeka. CrocoOsbl
MOJTYYEHHS] U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.



®enon. CTpoeHHE MOJICKYJIBI, B3aMMHOE BIIMSIHUE THIPOKCOTPYMIBI W OEH30JbHOTO siapa. dusmueckuwe CBOMCTBa
¢denona. OcoOeHHOCTH XUMUYECKUX CBOMCTB (heHosa. KauecTBenHbie peakiuu Ha geHos. TokcuuHocTh perona. CrocoOsl
noJrydeHus 1 npuMenenue penona. Genondopmanbaeruanas cMoa.

KapOoHWibHBIE COCNMUHEHHWS] — aQIBJACTHABI W KETOHBI. ODJEKTPOHHOE CTPOCHHE KAapOOHWIILHOW TPYMIIHL.
['omonorudeckne psabl anbACTHIAOB M KETOHOB, 00mas dopMmyia, U30MepUs W HOMEHKiarypa. Du3ndecKue CBOMCTBA
albJACTUI0B U KETOHOB. XMMHUUYECKUE CBOMCTBA AJIbJIETUJIOB U KETOHOB: peakiuu npucoequHeHus. OKUCIEHUE allbJIETUIOB,
KaueCTBEHHbBIC PEaKIIMU Ha aibAeru/ibl. CrocOOBI MOTYYEHUSI U TPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUSI MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepus
1 HoMeHKiatypa. dusnueckue CBONCTBAa OJHOOCHOBHBIX MPEACIBHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMd KapOOHOBBIX KHUCJIOT. XMMHYECKHE CBOWCTBA: KUCJIOTHBIE CBOMCTBA, peakius STepuUKalNM, PEaKIHUH C
y4acTHUEM YTJIEBOAOPOIHOTO paaukaia. (OcoOEHHOCTH CBOMCTB MypaBbUHON KHUCIOTHL. [loHSATHE O TPOU3BOIHBIX
KapOOHOBBIX KUCIOT — CJOXHBIX 3(dupax. MHoroob6pazue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEMpPENENbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KUCIOT. lIpemcraButenu BBICIIUX
KapOOHOBBIX KUCJIOT: CTEAPUHOBAsI, MAJLMUTUHOBAS, OJIEMHOBASI, IUHO.1€8AsL, TUHONEeH08as KUCIOThl. CIIOCOOBI MOJyYeHUS U
MIPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['oMonorudyeckuii psn, oodmas Gopmysia, usoMepus U HOMEHKIaTypa. Ousznyeckue U XUMUYECKUE
CBOWCTBA: TUAPOJIA3 B KUCIIOW U LIEJIOYHOU CPEJIE.

XKupsi. Ctpoenue, Gpu3nUecKue 1 XMMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B KMCJION U EN0YHOU cpene. OcoOeHHOCTH
CBOMCTB >KMPOB, COJIEPKAIIUX OCTATKU HEMPEAETbHBIX JKUPHBIX KUCIOT. JKUphI B IpUpo/IEL.

MBbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE ICHCTBHE.

OO6mrast xapaktepuctuka yrieBoqoB. Knaccuduxarus yrieBogoB (MOHO-, IM- W TOJHMcaxapuabl). MoHOcaxapubl:
TJII0K03a, (PyKTO3a, rajakrosa, pubo3a, aezokcupuOosa. dusndeckue CBOMCTBA M HaxoXJaeHue B mpupoae. dotocunTes.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIMU C YYaCTHEM CIHUPTOBBIX U aJbJETHAHON TPy, CIIUPTOBOE U MOJIOYHOKHCIIOE
opoxenue. [IpumeHeHue TIIOKO3bI, €€ 3HaAYCHUE B JKU3HENEATEIbHOCTH opraHusma. Jlucaxapuiapl: caxapo3a, MajlbTo3a U
nakTo3a. BoccTaHaBnuBarolye U HEBOCCTAHABIMBAIOLIME AUcaxapuibl. ['uaponus nucaxapuaoB. HaxoxieHre B mpupone u
npuMmenenue. [lonucaxapuapl: Kpaxmal, [JIMKOreH M 1eunono3a. CTpoeHHe MakKpOMOJIEKYJd Kpaxmala, TJIMKOreHa H
eJuTroN03bl. OU3nYecKkue CBOMCTBA Kpaxmaia M LEJUIOJI03bl. XUMUYECKUE CBOMCTBA KpaxMalia: THIPOJIN3, KaUeCTBEHHAs



peakiusi ¢ HMOAOM. XHMHYECKHE CBOMCTBa IIEJUTIONO3bI: THAPOIU3, MoiaydeHue d3¢upoB uemnonao3sl. [lonstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN MIENK).

DKCIEpUMEHTAIBHBIE METOJIBI U3YUEHUSI BEIIECTB M MX MPEBPALICHUN: PACTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJIE,
B3aMMOJICHCTBUE ITAHOJIA C HATPUEM, OKHUCIIEHHE JTHJIOBOIO CHUPTAa B AIBACTHJ HA PACKAIEHHOM METHOU NPOBOJIOKE,
OKHUCJIEHUE 3TUJIOBOTO CHOUPTA JUXPOMATOM Kajaus (BO3MOKHO MCIIOJIb30BAaHUE BHUECOMATEPHAIIOB), KAUYECTBEHHBIE PEAKIIMH
Ha anpaeruasl (¢ ruapokcugom auammuncepeOpa(l) u rumpoxcumom menu(ll)), peaknus riunepuHa ¢ THAPOKCHUAOM
meau(ll), xumudeckue CBONCTBA pacTBOpa YKCYCHOM KHCJIOTHI, B3aMMOJIEUCTBHE pPAcTBOpa TIIOKO3bl C THUIPOKCHIOM
meu(ll), B3auMoaeicTBUE Kpaxmana ¢ MOJIOM, pPElIeHHE IKCIEePUMEHTANbHBIX 3a7ad Mo TeMaMm «CrhupTbl U (DEHOIBD»,
«Kap6oHoBbie KUCIOTHI. CI0KHBIE YPUPH».

A3oTcoaep:KRale OpraHnyecKre cCoeAuHEHU .

AMHHBI — OpraHM4yeckue Npou3BOJIHbIE aMMmuaka. Kiaccudukanus amMuHOB: anmudaThyeckue M apoMaTUYECKHCE,
NepBUYHBIC, BTOpUYHBIE U TpeTuuyHbie. CTpoeHHEe MOJeKyJs, oOmias ¢opMyria, U30MEpHUsi, HOMEHKIATypa U (U3HUECKHEe
cBoiicTBa. XWMHYECKOE CBOMCTBA anM(pPaTUYECKUX aMHUHOB: OCHOBHBIC CBOICTBA, AaJKWJIMPOBAaHUE, B3aUMOJICHCTBUE
MIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONMM anKnJIaMMOHHS.

AHWIMH — NPEICTABUTEIb aMUHOB apomMaTuyeckoro psana. CrpoeHne aHuiavHA. B3anMHOE BIIMSIHME TpyNIl aTOMOB B
MoJiekysie aHwimHa. OCOOCHHOCTM XWMHUYECKMX CBOWCTB aHWIMHA. KadecTBeHHBbIE peakiuu Ha aHwiMH. CrocoObl
MOJIyYeHUS ¥ IPUMEHEHHE anudaTuuecknx aMuHoB. [loydeHune anmimnaa u3 HUTPOOEH30J1a.

Amunokuciotel. Homenknatrypa u wuszomepus. OTAenbHbIE NPEACTABUTENHM 0O-aMUHOKHUCIOT: TJIMLWH, AaJaHWH.
duznyeckre CBOMCTBA aMUHOKHCIIOT. XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT KaK aM(pOTEPHBIX OPraHMYECKUX COETUHEHUH,
peakuus MOJUKOHACHC AU, 00pa3oBaHuEe NENTUAHON CBsI3U. bruonorndeckoe 3HaueHrue aMUHOKUCIOT. CHHTE3 U THAPOIIH3
MEeNTUIOB.

benku kax mpupoaHsie momuMepsl. [lepBuyHasi, BTOpuYHAs M TPETHYHASI CTPYKTypa OENKOB. XMMHUUYECKHUE CBOMCTBA
OEJIKOB: TUJIPOJIN3, IEHATYpallks, KaUeCTBEHHbIC PEaKlUU Ha OCNKU.

OKCneprUMEHTAIbHbBIE METO/Jbl M3YUYEHHUS! BEIIECTB M MX MPEBPAILLECHUN: pacTBOpEHUE OEIKOB B BOJIE, JEHATYpaLUs
OCJIKOB MpU HArpeBaHUU, IIBETHBIC PEAKIIMU Ha OCNKH, PEIICHHE dKCIEPUMEHTANBHBIX 3a7au M0 TeMaM «A30TCOJepIKaIue
OpraHUYECKUE COEIUHEHUs» U «Pacnio3HaBaHMEe OPraHMYECKUX COEAUHEHUI.

BbicokomoJieKyIsIPHBbIE COETUHECHUS.



OCHOBHbBIC TOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHU: MOHOMEp, MOJMMEDP, CTPYKTYpPHOE 3BEHO, CTEIEHb
NOJIMMEPU3ALINM, CPEIHAS MOJIEKyJiipHass macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHUN —
NOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.

[Tonumepubie  matepuanbl. IlmactMaccesl  (OJMATWIICH, TOJMOPONWICH, TOJMBUHWIXJIOPUI, MOJUCTUPOI,
MOJITMMETHJIMETAKPUJIAT, TIOJTMKAPOOHATHI, MOJMUATIIICHTepedTanaT). Y Tuiau3aus 1 nepepadoTKa miacTuKa.

DnacToMephl: HaTypaldbHBI KayudyK, CUHTETHYECKHE Kayuyykd (OyTaJueHOBBIH, XJIOPOMPEHOBBIN, WU3O0MPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO), CUHTETHYECKHE
(KampoH U JaBcaH).

[TonmuMmepsl crnenuanbHOTO Ha3HaueHUS (Te(IIOH, KEBIap, OJJICKTPONPOBOSININUE TMOJIUMEPHI, OHOpasziaracmsbie
MTOJIUMEPBHI).

OKCHepUMEHTAIbHBIE METOJbl M3YUYCHHS BEIIECTB M WX MPEBpAIICHHI: O3HaKOMJIEHHWE C oOpasliaMu TPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYYKOB, PELICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 o TeMe «Pacno3HaBaHue miacTMace
Y BOJIOKOH.

Pacuérnblie 3anaumn.

Haxoxnenne MonekysipHoi GopMyIibl OpPraHUYeCKOro COSTUHEHHUS TI0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €T0
COCTaB, HAXOXKJECHUE MOJEKYJISPHONU (OPMYIIbl OPTaHHMYECKOTO COEAUMHEHUs Mo macce (00bEMY) MPOIYKTOB CrOpaHus, IO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMU W/WIA HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU
(hopMyJibl OPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIyYEHUS, OMPEACIICHUE NOIU
BBIX0/1a MPOJYKTA PEaKIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexxnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3€d MpPU HM3yYEHUU opraHuyeckol xumuu B 10 Kiacce ocyliecTBIsE€TCS uepes
WCIOJB30BaHME KaK OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHSATHUM, TaK W TOHSATUH, MPUHATHIX B OTACIBHBIX MpeaMeTax
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC TOHSTHUS: SIBJIICHHE, HAy4HbIA (HaKT, TUIIOTE3a, TEOpHWs, 3aKOH, aHallu3, CHUHTE3,
kinaccuukanys, HaOMoACHIE, U3MEPEHHUE, SKCTIEPUMEHT, MOIEIb, MOACIIUPOBAHUE.

duznka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, YIHEPTETUISCKUN YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIMUMHBI, €IMHULIBI U3MEPEHUs, CKOPOCTb, YHEPT U, Macca.



buonorus: kneTka, opraHusM, OJKocHcTeMa, Ouocdepa, MeTabOIM3M, HACIEACTBEHHOCTh, aBTOTPOPHBIA H
rerepoTpoHBI THIT TUTaHUS, OpoXKeHHe, (HOTOCHHTE3, ABIXaHWE, OCNKH, YTJICBOIBI, KUPHI, HYKICHMHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpacdus: mose3Hbie HCKOMAEMbIE, TOTUIHBO.

TexHONOTHSA: TUIIEBBIE TPOAYKTHI, OCHOBBI PAIMOHATILHOTO TIMMTAHWS, MOIOIIUE CPEACTBA, MaTepuaabl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KITACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sfep. XuMuueckuil snemeHT. M3otombl. CTpoeHHE 3JEKTPOHHBIX OO0OJOYEK aTOMOB,
KBAaHTOBBIE YMCIIA. DHEPreTUUYECKUE YPOBHU U MOIYpPOBHH. ATOMHBIE opOuTanu. Knaccupukanuss XuMUYECKUX 3IEMEHTOB
(s-, p-, d-, f-onemenTsl). Pacnpenenenue 3JIEKTPOHOB TO ATOMHBIM OpPOHUTANSAM. DIEKTPOHHBIE KOH(HUTYypamuu aTOMOB
AJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHMM, 3JIEKTPOHHBIE KOHPUTYpaLlUU HOHOB.
DJIEKTPOOTPHUIIATEIILHOCTD.

[Tepuonuueckuii 3axoH u [lepuoanueckas cucrema xumuueckux 3nemeHToB .. MenneneeBa. CBsI3b NEPHOIUUECKOTO
3akoHa u [leproanyecKkol CUCTEMBI XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPHUEW CTPOEHHSI aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX M CJIOXHBIX BEIIECTB [0 TPyHnaM U NepHOJaM.
3naueHue nepuoanyeckoro 3akona /.M. Menpaeneesa.

Xumuueckasi CBS3b. BHIBI XMMHUYECKON CBS3W: KOBAJICHTHAs, WOHHAs, MeTauMueckas. MexaHu3Mbl 0Opa3oBaHUS
KOBAQJICHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-aKIENTOPHBIM. DHeprus W ajivHa cBs3u. [lodaspHOCTb, HaNpaBIEHHOCTh U
HAaChIIIaEMOCTh KOBAJIEHTHOM cBs13U. KpaTHbie cBsA3u. BogopoaHas cBsi3b. MeXMONEKYISPHBIE B3AUMOICHCTBHUS.

BaneHTHOCTh M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYPBI MOJIEKYJI C UX I'€OMETPHUYECKUM
CTpPOEHHEM (Ha IPUMEPE COEAMHEHUI 3JIEMEHTOB BTOPOIO IEPUOJA).

[IpencraBneHre O KOMIUIEKCHBIX coeanHeHUsX. COCTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTellb, JUTAHIbI.
3HaueHUE KOMIUIEKCHBIX COeIMHEHUN. [IoHsATHE 0 KOOPAMHAIMOHHON XUMUMU.



BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHMS. THUIBI KPUCTALIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA
BEILIECTB.

[lonsitue o aucnepcHbix cucremax. VctuHHble pacTtBophl. IlpeicTaBieHue 0 KOJIOMAHBIX pacTBopax. CrocoOsbl
BBIPAKECHUS KOHLECHTPAMHA PACTBOPOB: MAaccoBas JIOJS BEIIECTBA B PACTBOpE, MOJSPHAS KOHILEHTpauus. HaceleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanus m HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. |pHUBHANIbHBIC HAa3BAaHUS OTICIBHBIX IMPEIACTaBUTEIICH
HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUECKMX peakiii B HEOPTaHMYECKOW M OPraHUYEeCKOM XHUMHH. 3aKOH COXPAHEHHSI MAacCChl
BEIIIECTB; 3aKOH COXPAHCHMS W TPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX peakiusax. TemioBbie d(PEHEeKTbl XUMHUYECKHUX
peaknui. TepMOXUMHUYECKHE YPABHEHUS.

CKOpOCTh XUMHUYECKON peakinu, €€ 3aBUCUMOCTh OT Pa3IH4YHbIX (haKTOpPOB. ['OMOT€HHBIE M T€TEPOTCHHBIC PEAKIIHH.
Kartanu3z u katanuzaTtopsl.

OOpatumble U HEOOpaTHMbIC peakiMu. XuMudeckoe paBHoBecue. KoHcTaHTa xumuyeckoro paBHoBecus. dDakTophl,
BIIMSIIOIIME HA TMOJIOKECHUE XMMHUUYECKOTO PABHOBECHS: TEMIIEPATypa, NABJICHUE U KOHIIEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunmun Jle [laTense.

OnekTponutuueckas muccoranus. CuiabHble W ciaObie 3JeKkTpoiauThl. Crenenp aucconuaimu. Cpena BOJIHBIX
pPacTBOPOB: KHUCJIOTHAs, HEWUTpasibHasl, mieno4yHas. Bomoponneiii mokasarens (PH) pactBopa. ['maponus coneit. Peakiuun
HMOHHOT'0 OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. (CrTeneHb oOkuciaeHus. OKHUCIUTENb W BOCCTaHOBHUTENb. I[Ipomecchl
OKHCJICHUS] U BOCCTAHOBJICHUS. BakHelIlne OKUCIUTENIM U BOCCTAaHOBUTENIU. MeTo/a 3JEKTPOHHOIO OanaHca. DJIEKTPOJIN3
pPacTBOPOB U PacIJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUsI BEIIECTB W WX MPEBpalllCHUN: pa3iioKEeHUE MEepOKCHIa BOJOpOJa B
MPUCYTCTBUM KaTajau3aTopa, MOJCIH KPUCTAUINYECKUX PENIETOK, MPOBEACHUE PEAKIIUM MOHHOIO0 OOMEHa, OmNpe/eieHue
Cpebl paCTBOPOB C MOMOIIBIO HHIWKATOPOB, U3yUEHUE BIUSIHUS PA3JIMUHBIX ()aKTOPOB HA CKOPOCTh XUMUUYECKOW pEaKIUuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranunyeckasi xummusi.



[Tonoxxenne HemeraiioB B Ilepmomuueckoit cucreme xummueckux aneMmeHToB J[.M. MenpeneeBa u 0ocoOeHHOCTH
CTpO€HHs uX aToMOB. DPU3MYECKHE CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAJUIOB (HAa MpUMEpEe KHUCIOpOJa, CEphI,
dbocdopa u yriepona).

Bonmopon. Ilomyuenue, ¢u3nyeckue M XUMHUYECKHE CBOMCTBA: peEakiMu C MeTaUlaMd U HEMeTaulaMu,
BOCCTAaHOBUTEJbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE 3JIEMEHTHI.

["anmorensl. Haxoxaenue B mpupoie, crnocoObl NoaydeHus, (Gru3nueckue 1 XMMHUUECKHe CBOMCTBA. |'aJoreHOBOAOPO/IbI.
Baxkneiiiume kucinopoacoiepxaiye COeIMHEHUs rajioreHoB. JlabopaTropHble M HPOMBILUIEHHBIE CHOCOOBI MOJYYEHUS
rajioreHoB. [I[puMeHeHne rajoreHoB U X COCIMHEHM.

Kucnopona, o3oH. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOJIydeHUs KHUCIopoaa. PU3MYECKUe U XUMHUYECKUE
CBOMCTBA U MPUMEHEHUE KUCTIOPOAa U 030HA. OKCHUIBI U TEPOKCU/IBI.

Cepa. Haxoxxaenue B mpupojie, croco0bl MotydeHus, pusndeckue 1 Xumudeckue cBoiictBa. CepoBoaopo, Cyabpuabl.
Oxkcup cepwi(1V), okcun cepwi(VI). Cepuucrast u cepHas KUCIOTHI U UX coiau. OCOOCHHOCTH CBOMCTB CEPHOM KHCIIOTHI.
IIpumeHeHune cepsl U €€ COETMHEHN.

A3zor. HaxoxaeHnue B npupoje, cnocoObl MOayyeHus, (PU3MUYECKUEe UM XMUMHUYECKHUE CBOMCTBA. AMMMAK, HUTPHUIBI.
Oxkcunpl azota. A30THCTas U a30THAsA KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpumeHnenue a3zora u
€ro COeIMHECHHI. A30THbBIC yI00pEHHUS.

®docdop. Haxoxaenue B npupojie, CIocoObl MOydeHus:, puzndeckue u xummuieckue cBoiicta. Gochunbr u pochun.
Oxkcupsl pocdopa, pochopnas kuciora u e€ conu. [Ipumenenue gocdopa u ero coegunenuit. ochopHeie ynoopeHusl.

VYriepoa, HaxoxaeHUEe B mpupone. AmioTporHble Moaupukanuu. dOuznyeckue U XMMUYECKHUE CBOMCTBA MPOCTHIX
BeIIEeCTB, 0Opa3oBaHHbIX yriepoaoMm. Oxcupa yraepona(ll), oxcun yraepona(lV), yronapHas kuciota U €€ COJIH.
AKTHBUpPOBaHHBIA yroiib, aacopouus. Dysiepensl, rpadeH, yriepoaHbie HaHOTPYOKku. [IpuMeHeHHe MPOCTHIX BEIIECTB,
00pa30BaHHBIX YTIAEPOAOM, U €T0 COCTUHEHUH.

Kpemuuii. Haxoxnenue B npupo/ie, CocoObl Moxy4eHus, pusndeckre u xumudeckue cporctBa. Oxcun kpemuusi(1V),
KpEMHHEBasi KUCIIOTAa, CUIIMKATHI. [[puMeHeHre kpeMHus U ero coenuHenuid. CTekso, ero nojiy4eHue, BUIbl CTEKJIa.

[Tonoxxenne MertamioB B Ilepuonnueckoil cucteMe XMMHUYECKUX 3J€MEHTOB. OCOOCHHOCTH CTPOCHMS 3JIEKTPOHHBIX
o0osiouek aroMoB MeTayioB. Obue gusnueckue cBoiicTBa MeTamioB. [IpumeHenne mMeTasioB B ObITY U TexHHKE. CIaBbl
METaJIOB.



DNEKTPOXUMHUECKUNA PAJ HampspkeHuid MeTawioB. OOmme crnocoObl MOTYYEHHs METaUIOB: THUIPOMETAILTYpIus,
MUPOMETAIUTYPIUsl, dJeKTpoMeTaiTyprusi. [lonstre o koppo3un MetanioB. CocoObl 3aIIUTH OT KOPPO3HUH.

O6mas xapaktepuctuka MetamuioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMUUECKUX 3JIeMeHTOB. Hatpuit u xanwmii:
noJyiyuyeHue, GU3n4eckue 1 XUMHUUECKHe CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTMHEHUH.

Ob6mas xapakrepuctuka meTtaiyioB |lIA-rpynmer [lepuonnyeckoid CUCTEMBI XMMHUYECKHMX 3JEMEHTOB. MarHuii u
KaJIpIUi: MOTy4eHne, Pu3ndeckue 1 XMMUIECKHEe CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX coeAuHEeHUH. KECTKOCTD
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUS.

AroMuHUI: nodyuyeHue, (PU3NUEeCKre U XMMUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTOrO BELIECTBA U €T0 COCAMHEHUH.
AMQoTepHbIe CBOMCTBA OKCUA U TUAPOKCH]IA ATFOMUHUS, THAPOKCOKOMITJIEKCHI AIIFOMUHUS.

OO6mas xapakTepucTuka MeTauioB mooouHbix noarpynn (b-rpynm) I[lepuonnyueckoi cucTeMbl XUMHYECKHX 3JIEMEHTOB.

duznueckre U XUMUYECKHE CBOMCTBa xpoma M ero coenuHenuid. Oxcuasl U ruapokcunsl xpoma(ll), xpoma(lll) u
xpoma(V1). Xpomatsl 1 IuXpomarsl, UX OKHCIUTENbHbIE CBOKCTBA. [lomyuenne u npuMeHeHue xpoma.

dusznueckue W XUMHYSCKHE CBOWCTBA MapraHia MW ero coeauHeHuit. Baxneimme coemunenus wmapranma(ll),
mapranua(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranar kanus, €ro OKMCIUTEIbHbBIE CBOMCTBA.

dusznyeckue U XMMHUUYECKHE CBOMCTBA Xejie3a U ero coenuHeHuid. Okcuabl, TUApOKcUIbl U conu xeneza(ll) u
xene3a(lll). Tlomydyenue u mpumeHeHue xee3a U ero CIUIaBoB.

dur3nyecKne U XMMUYECKHUE CBOMCTBA MEeIU U €€ coennHeHui. [lonyuenue n npumeHeHne Meu 1 €€ COCTMHEHNN.

[uuk: nomydyeHue, pU3HUECKHME U XUMHUYECKHME CBOWCTBA. AM(pOTEpHbIE CBOMCTBA OKCHJA M TUAPOKCHIA IIMHKA,
IUAPOKCOKOMILIEKCHI IIMHKA. [[puMeHeHne nuHKa 1 ero COeAMHEHU M.

DKcneprUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIECTB U UX MPEBPAILECHUN: U3yueHHEe 00pa3Il0B HEMETAIIIOB, TOPEHHE CEPHI,
docdopa, kenesa, MarHusi B KUCIOPOJE, M3YYEHHE KOJUIEKIMH «MeTaulbl U CIUIaBbD», B3aUMOJACWUCTBHUE MIENIOYHBIX U
LIEJI0YHO3EMEIBHBIX METAJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAJIOB), B3aUMOJEHCTBIE IMHKA U JKEJIe3a C
pacTBOpaMH KHUCIOT M WIEJNOYel, KaYeCTBEHHbIE PEaKlMW Ha HEOPraHMYEeCKHUE aHWOHBI, KAaTUOH BOJOPOJA W KATHOHBI
METaJUIOB, B3aMMOJEHCTBHE THUJPOKCUIOB aJIOMMHMS W IIMHKAa C pacTBOpaMHM KHUCIOT U IIEJo4Yed, peuieHue
AKCIIEPUMEHTAIbHBIX 337au mo TemMaMm «lamorene», «Cepa u e€ coeguHEHHs», «A30T U Qochop U UX COEAMHEHUN,
«MeTtaisl TIaBHBIX MOATPYIID), «MeTamibl TOOOYHBIX MOATPYII».

XuMHS U )KU3HB.



Ponp xumMum B oOecneYeHWHM YCTOWYMBOTO DPAa3BUTHSA dYelloBedecTBA. [lOHATHE O HAy4HBIX METOAAX MO3HAHUS H
METOO0JIOTUM HAyYHOTO HcciienoBaHus. HayuHbple NpUHLIMIBI OpraHu3alud XMMHYECKOTO MPOU3BOACTBA. [IpoMbIIIEHHBIE
CrocoObl TOJYyYEHUS BaKHEHIIMX BeEIIeCTB (Ha NpUMepe IMPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI, METaHOJIA).
[IpoMbInuieHHBIE CHOCOOBI TMOJMYYEHHS METAJUIOB U CIUIABOB. XHMMHUYECKOE 3arpsi3HEHUE OKpYKalollled cpelbl U €ro
nociencTBus. Poias Xxumun B 00ecriedeHIN SHEPTETHIECKON 0€30IMacHOCTH.

XuMHs U 310pOBbe yenoBeKa. JIekapcTBeHHbIe cpeacTna. [IpaBuna ucnonp30BaHus JIEKAPCTBEHHBIX MpenapaToB. Posb
XVMMHH B Pa3BUTUU MEAULIUHBL.

XUMHUSI TIUIIK: OCHOBHBIE KOMIIOHEHTHI, MUIIIEBbIE J00aBKU. Polib XuMuM B 00€CTieueHrH MUIIEBOI 0€30MacHOCTH.

Kocmernueckue u mapdromepubie cpeactBa. beitoBas xumus. [IpaBuna 0Ge30macHOro MCMOJb30BaHUS MNpenapaToB
OBITOBOM XMMHH B TIOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEHIITNE CTPOUTENIbHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMHUsl B CEJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbIE yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHallbl, KpacKu, CTEKJIO, KepamuiKa. Marepuanbl [ BIEKTPOHUKH.
Hanorexnonorum.

Pacuérnbie 3anaum.

Pacuérel: Macchl BelecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe€ WM 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJTHO W3 BEIECTB
MMEET MpUMECH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIU OJIHO M3 BEIECTB JIaHO B BUJIE PacTBOpaA C
ONPEAECTEHHON MacCOBOM MOJIE PAacCTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM W MOJSIPHOW KOHIEHTPAIlMA BELIECTBA B
pacTBOpE, AOJIM BBIXO/1A MPOAYKTA PEAKIIUHA OT TEOPETUYECKU BO3MOMXKHOTO.

MexxnpeaMeTHbIE CBS3H.

Peanuzamnus MexnpeIMeTHBIX CBS3€H MpU M3ydYeHUH OOIIeH M HeopraHudecko xumuu B 11 Kitacce ocymiecTBisieTcs
yepe3 MCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHUM, TaK U TMOHATUM, MPUHSATHIX B OTACIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC TOHSTHUS: SIBJIICHHE, HAy4HbIA (HaKT, TUIIOTE3a, TEOpHWs, 3aKOH, aHallu3, CHUHTE3,
KJaccu(ukanys, mepuoInIHOCTh, HAOTIOCHUE, H3MEPEHUE, IKCIIEPUMEHT, MOJIENh, MOJIEITHPOBAHNE.



®u3uka: Marepus, MUKPOMHUDP, MAKpOMHpP, ATOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, H30TOIBI, PAaIANOAKTUBHOCTb,
MOJIEKYJIa, SHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHHE BEIIECTBA, MWJICAbHBIN ras,
(¢u3nyecKre BEIMUNHBL, EAUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTUs, Macca.

buonorusi: xierka, opraHusM, SKOcucTema, Ouocdepa, MeTabOIM3M, MAKpO- U MHUKPOIJIEMEHTHI, OCIKH, >KHUPBI,
YIJIEBOJIbI, HYKJIEMHOBBIE KUCIIOTHI, PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEUIECTB ¥ MOTOK SHEPTHH B 3KOCHCTEMAX.

['eorpacdus: MuHEpasbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOTINBO, PECYPCHI.

TexHoyorusA: XUMUYECKas MPOMBIIIJIEHHOCTb, METAJULypIrus, CTPOUTEIBHBIC MaTEpUalbl, CEIbCKOXO3SHCTBEHHOE
IIPOU3BOJCTBO, NHINEBAsl MPOMBIIIJICHHOCTh, (apMaleBTUYEeCKas MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOICTBO KOHCTPYKIMOHHBIX MAaTEPUAJIOB, JJIIEKTPOHHAS ITPOMBIILIEHHOCThb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI T10 XMMHWHN HA VIJIYBJIEHHOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CUCTEMHO-AEATEIBHOCTHBIM MMOAX0I0OM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPEIMETA
«XUMHS» Ha YPOBHE CPEAHET0 OOIIer0 0Opa3oBaHUs BbIIEICHBI CICAYIOIINE COCTABISIONINE: OCO3HAHME O0YYaIOUTIMHUCS
POCCUHCKON TPaXIAHCKOM HMACHTUYHOCTH; TI'OTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH MU CaMOOIIPEACIICHUIO;
HaJIMYue MOTUBALMHU K 00Yy4EHHIO; TOTOBHOCTh U CLIOCOOHOCTh 00YYaroIIMXCSl pyKOBOJCTBOBATHCSI IPUHITHIMU B OOLIIECTBE
IpaBWJIaMd U HOPMaMHU IOBEACHMS; HAJIMYME MPABOCO3HAHMS, SKOJOTMYECKOM KyJIbTYpPBI; CIIOCOOHOCTh CTaBUTh LIETH U
CTPOUTH )KU3HECHHBIE IIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMHUS» OTPakaloT C(HOPMHUPOBAHHOCTH OIbITA MO3HABATEIBHOU H
MPAKTUUECKOHN JEATEeIbHOCTH 00yUaloIUXCs B IIPOLIECCE peau3alui 00pa30BaTeIbHON AESITENbHOCTH.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IpenMera «XUMHUs» OTpakaloT C(HOPMUPOBAHHOCTH OMbITA MO3HABATEIbHOM U
MPaKTUYECKON AESTEIbHOCTH 00yYaroMXCcsl B IPOLECCe peain3aliii 00pa30BaTeIbHON 1€ATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpamxaaHCKOro BOCIUTAHUSA:

OCO3HaHUs O0YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U IPABOIOPSIIIKY;

IIPEACTABIECHUS O COLMAIIBHBIX HOPMAaX U MPAaBWIAX MEKIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM JEATEIbHOCTH MPHU CO3JAAHUU YYEOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U
ITO3HABATEIIbHBIX 3a]1a4, BBIITOJTHEHUN XUMHAYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHThI JIPYTUX MpU aHAIU3€ Pa3IMYHbIX
BUJIOB Y4€OHOM €A TEIbHOCTH;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOLLIEHHUsI K UCTOPUYECKOMY M HAYYHOMY HACJIEANIO0 OTEYECTBEHHOW XUMMUH;

YBaXXEHUSI K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU W MPAKTUYECKOTO MPHUIIOKEHHUS] XMMHH, OCO3HAHUSI TOTO, YTO
JaHHBIE HAYKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOII0EHUH, KPOTIOTIMBBIX SKCIEPUMEHTAIIbHBIX MOUCKOB, IIOCTOSTHHOTO TpyAa
YUYEHBIX U IIPAKTUKOB;

WMHTEpeca U T03HABATEJIbHBIX MOTHBOB B TOJNyYEHHHM U TMOCIEAYIOIIEM aHaiau3e HH(OpMalUU O TMepeloOBBIX
JNOCTUKEHUAX COBPEMEHHOW OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TOBE/ICHNUS;

CIIOCOOHOCTH OLICHHMBATh CHUTYallH, CBSI3aHHBIE C XMMHYECKUMHU SIBICHHUSAMM, U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEJCHHUE U MOCTYNKH CBOMX TOBAPUIIECH C MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U
C Y4ETOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbI:

MMOHUMAaHUsI LEHHOCTEW 3J0pOBOro M 0€30macHOro oOpasza >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K
COOCTBEHHOMY (DPU3UUECKOMY U IICUXUUYECKOMY 3/10POBBIO;

coOmro/ieHns TmpaBui O€30MacHOro OOpamieHusl C BEIIECTBAMU B ObITYy, IMOBCEJIHEBHOM JKM3HU, B TPYAOBOU
JEsITeIbHOCTH;

NOHMMAaHUsl LIEHHOCTH TNPaBUJ HWHIUBUAYAIbHOIO M KOJJIEKTUBHOTO O€30MACHOTO IMOBEACHUS B CUTYyalMsX,
YIPOXKAKOUIUX 310POBBIO U )KU3HU JHOJEH;

OCO3HaHUS TIOCIIEACTBUIA U HEMPUATHS BPEAHBIX MIPUBBIYEK (YITOTPEOICHHUS AIKOTOJIsl, HAPKOTHUKOB, KypeHus);

5) Tpy10BOIro BOCIMTAHUS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEI0BATEIbCKOW JEATENbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPUYECKOHN U IPYyruX BUAax AESITENbHOCTH;

YCTaHOBKHM Ha aKTUBHOE yYaCTHE B PEIICHWU MPAKTUYECKUX 3a]1ad COIMAIbHOW HAMpaBIIEHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3YUEHHI0O Mpodeccuil pa3lInyHOro poAa, B TOM YHCIE HAa OCHOBE NPHUMEHEHUS
MpeIMETHBIX 3HAHUI 110 XUMUU;

YBOXCHUSA K TPYY, JIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHJIMBHAYaJIbHOM TpaeKTOpuu oOpazoBaHus, Oyylie mpodeccuu u peanusaiuu
COOCTBEHHBIX JKU3HEHHBIX TUTAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH
00I111eCTBa;

6) 3K0,10rMYeCcKOro BOCIMTAHHUSA:

HKOJIOTMUYECKHU LEIeCO00Pa3HOr0 OTHOUIEHHSI K IPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAaHUS )KU3HU HA 3eMIIE;

NOHMMaHUs IJ100aJIBHOTO XapakTepa AKOJIOTMUYECKUX MPoOJieM, BIUSHUS SKOHOMHUYECKHX IPOLECCOB Ha COCTOSHUE
IIPUPOTHON U COLUAIBHOU CPEJIbI;



OCO3HaHUS HEOOXOJMMOCTH MCIOJIb30BaHUSl JOCTHIXKEHUH XHMHUHM JJisi PEIIeHHs BOIMPOCOB palMOHAIBHOTO
IPUPOJIOIOIB30BAHUS;

AKTUBHOI'O HENPUATUS JEHUCTBUN, NMPUHOCAIIMX BPEI OKPYKAIOUIEH MPUPOJHOW Cpele, YMEHHsS MNPOTHO3UPOBATH
HEOJIaronpusiTHbIC SKOJIOTUHYECKHUE TTOCIIEICTBUS MTPEATPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATH UX;

HAJIMYKS PA3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYPhI, OINbITA JIESTEIBHOCTH IKOJIOTUYECKOU
HAIPaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIBHON NPAKTHKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSATH UJICOJIOTUN XeMohoouu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOMN MPAKTHUKU,

MMOHMMAaHUSl CHEeUU(PUKUM XUMHUU KaK HayKH, OCO3HaHus €€ posu B (OPMUPOBAHHUU PAlUOHAIBHOIO HAYYHOIO
MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MpPEACTaBICHUS 00 OKpY’)KalolleM MHUpEe KaK O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MIPUPOTHBIX 3aKOHOMEPHOCTEHN U pEUICHUHU IPOOJIEM COXPAHEHUSI PUPOIHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTHM XWUMHUH JUII COBPEMEHHOM LMBWIM3AaUMU: B €€ TIyMaHUCTUYECKON
HaIMpaBJICHHOCTH M BAXXHOW POJIM B CO3/JIaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYpPHl, B PEIICHUH TJIOOATBHBIX MpPOOJieM
YCTOHYMBOI'O Pa3BUTHS YEJIOBEUSCTBA — CHIPHEBOM, SHEPTreTUYECKOM, ITUIIEBON M AKOJOTHUUECKON OE30MMacHOCTH, B Pa3BUTHH
MEUITMHBI, 00ECTICYCHUH YCIOBHUM YCIIETHOTO TPYAa U SKOJOTUYECKU KOM(POPTHOM KU3HU KaXIOTO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHMMAHUs CYIIHOCTH METOJOB IIO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHU HCIIOJIb30BaTh MOJydaeMbIe 3HAHUS JUIS aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MHUpa U
MPOUCXOJAIINUX B HEM U3MEHEHUN, YMEHUS AeaTh 000CHOBAHHbBIC 3aKIIOYEHHUSI HA OCHOBE HAYyUHBIX (PAKTOB U UMEIOIINXCS
JAHHBIX C LEJIbIO MOJYYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOIB30BaTh XMMUYECKHE 3HAHUS JUIsl PEIIeHUs MpoOJieM B pealbHBIX KU3HEHHBIX
CUTYyaIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIBCKON AEATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOPA30BaHMIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX
3HAHWM M0 XUMHUHU B COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3InuHbIX chepax mpodeccuoHaaIbHOM NeATeTbHOCTH.

METAIIPEIJMETHBIE PE3YJIBTATbBI



MetanpeameTHble pe3yabTaThl OCBOEHUS IPOrPaMMBbI [0 XMMUH HAa YPOBHE CPEIHET0 00111ero 00pa3oBaHuUs BKIOYAIOT:

3HauyuMble Ui (OPMHpOBAHMS  MHMPOBO33PEHMSI  OOYYAIOIIMXCS  MEXKIUCUUIUIMHApPHBIE  (MEKIIPEIMETHBIE)
oOlIeHAyYHbIE TOHATUS, OTPAXKAIOIIME IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa W CHEHU(PUKY METOAOB IO3HAHUA,
HCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPTHs, SIBJICHHE, IMPOLECC, CUCTEMa, HAy4YHBIH (akKT,
MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPUS, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJbHble Yy4eOHblE JAEWCTBUA (IIO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIC, pEryJISATHBHBIE), OOECIEUYHUBAIOIINE
(dopMupoBaHue PyHKIMOHAIBHON IPaMOTHOCTH U COLUAIBHON KOMIIETEHIIMU 00Yy4aroINXCs;

CIIOCOOHOCTh OOYYAIOLIMXCSl HCIOJIb30BaTh OCBOCHHBIE MEXJIUCLUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS H
YHUBEpCalbHbIe yUeOHbIE IEMCTBUS B TO3HABATEILHON U COLUAIIBHOMN MPAKTHKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAa)KalOT  OBJIAJCHUE  YHHMBEPCAJIBHBIMU  YYEOHBIMH  I103HABaTEJIbHBIMH,
KOMMYHUKATUBHBIMU U PErYJIATUBHBIMU JECHCTBUAMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA

1) 6a30Bble JIOrHYEeCKHE TeHCTBUSA:

CaMOCTOSTEIIbHO (DOPMYITMPOBATh M aKTyaJM3UPOBATh MIPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNATh LeNu MACSITEIbHOCTH, 3a7aBas TMapaMeTpbl W KPUTEPUU HX JOCTIKEHHS, COOTHOCUTH pe3yJIbTaThl
NeSITEILHOCTH C TIOCTABIICHHBIMHU IEIISIMH;

HCIIOJB30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI IOTUUECKOTO MBIILICHUS: BBIICIATh XapaKTepHbIC MPU3HAKU MOHITUH U
YCTaHABJIMBATh UX B3aHMOCBS3b, HCII0JIb30BAaTh COOTBETCTBYIOIINE IMOHATHS ISl OOBSICHCHUS OTACIBHBIX (DAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIIAaCCU(PUKAITUU BEIIECTB M XUMUYECKUX PEaKITU;

yCTaHABJIMBATh MPUYNHHO-CJICJCTBCHHBIC CBSI3U MEXy U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTh JIOTUUECKHE PACCYXXJCHUsS (MHIYKTUBHBIC, ICAYKTHUBHBIC, O AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYITHUPOBATH BHIBOIBI U 3aKITIOUCHUS;

MPUMEHSATh B TPOIECCE MO3HAHUS HCIOJIb3YEeMbIE B XUMUU CHMBOJUYECKUE (3HAKOBBIC) MOJIEIH, MPEeoOpPa3OBHIBATH
MOJICIIbHBIE TPEJCTABICHUS — XWMHUYECKHA 3HAaK (CMMBOJ) JJIEMEHTa, XUMHUYecKas (opmylna, ypaBHEHHE XUMHYECKOU
peaKkiuyu — TMpU PEIICHUU YYEOHBIX TO3HABATEIBHBIX UM TMPAKTUYECKUX 3aj]ay, MPUMEHITh Ha3BaHHBIE MOJCIIbHBIC
peACTaBICHUS IJIs BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3yUYaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUH.

2) 6a3oBble HcCIeA0BaTEILCKIE AeiiCTBUS:

BJIaJIETh OCHOBAMU METOJI0OB HAYYHOT0 NTO3HAHMS BEILIECTB U XUMUYECKUX PEaKIUN;



(opMyIMpOBATh LENN U 3a/1a4d UCCIIEN0BAHUS, UCIIOIb30BAaTh IOCTABJIEHHBIE U CAMOCTOSATENBHO CHOPMYIUPOBAHHBIE
BOMNPOCHl B KAayeCTBE HHCTPYMEHTAa IO3HAHUS U OCHOBBI U1 (POPMHUPOBAHMSI THIOTE3bI IO IPOBEPKE IMPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUH;

BJIQZIETh  HABBIKAMU  CAMOCTOSITEJIBHOIO  IUIAHUPOBAaHUS WM MPOBEACHHS  YYCHHUYECKHMX  DKCIIEPUMEHTOB,
COBEPILEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM IHIPOLECCa, CAMOCTOSTENBHO MPOrHO3UPOBATH €ro  pe3yibTart,
(dopMynupoBaTh OO0OOIIEHHSI M BBIBOJBl OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YJITATOB HCCIECJOBAHMS, COCTABJIAThH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

MpUOOpETaTh OMBIT YYEHUYECKON HMCCIENOBATENbCKOM M MPOEKTHOM JIE€ATENbHOCTH, MPOSBIATH CHOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHHsS MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO pa3IMYHBIX METO/OB
MO3HAHUS.

3) pabora ¢ uHopMmanueii:

OPUEHTHPOBATbCS B Pa3IMYHBIX MCTOUYHHMKAX HMHGPOpMauu (HAy4dHO-TIOMYJIIpHAs JIUTEpaTypa XUMHYECKOTO
collepKaHusl, CHpPaBOYHBbIE MOCoOMs, pecypcbl MHTepHeTa), aHanM3uMpoBaTh HH(POPMALMIO PA3IHYHBIX BHIOB U (HOpM
MPEACTABICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METOJIBI MIPU MOUCKE M 0TOOpe MHMOpMAIU, HEOOXOAUMON IS
BBITIOJTHEHUSI Y4EOHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HKCIOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMA M Pa3jIMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy TMpeAcTaBieHuss HHPopMauuu (cxembl, Trpaduku, AUarpaMmsl,
TaOJINILIbI, PUCYHKHU U IpYTHUE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KayecTBE CpeACTBa Mpu pabdoTe C XUMHYECKON uHpOpManuend: NpPUMEHSTh
MeXIpeaMeTHbIE (PU3HUecKre 1 MaTeMaTHUeCKUe) 3HAKU U CUMBOJIBI, (POpMyIibl, a00peBUATypbl, HOMEHKIIATYPY;

HCII0JIBb30BAaTh 3HAKOBO-CMMBOJIUYCCKHUC CPEACTBA HATTIAJHOCTH.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE yUeOHbIe NeHCTBHSA:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ AUAJIOTA W/ WM JUCKYCCUH, BRICKA3hIBATH UJIEH,
(bopMyIUpOBaTh CBOU MPEIIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS NPEIJIOKEHHON 3a/1a4;

BBICTYIIaTh C IPE3CHTALMEH pPE3yJbTAaTOB I103HABATECIIBHOW JEATEIBHOCTH, IIOJIYYEHHBIX CaMOCTOSATEIBHO WIIH
COBMECTHO CO CBEPCTHUKAMH MPU BBINOJHEHUH XMMHUYECKOIO 3KCHEPUMEHTA, NPAKTUYECKON padOThl MO HMCCIIEIOBAHUIO
CBOMCTB M3y4aeMBbIX BELIECTB, peajn3allii y4eOHOTrO MpoeKTa, U (HOpPMyIHpPOBaTh BHIBOJBI IO pe3ysbTaTaM MPOBEAEHHBIX
MCCIIEJIOBAaHUN ITyTEM COTJIaCOBAHUS MO3ULMI B X0/1€ 00CYKI€HUS 1 0OMEHA MHEHUSIMHU.

PerJISITI/IBHI)Ie YHUBEPCAJIBHBIC yqeﬁﬂme IlCﬁCTBHSIZ

CaMOCTOATENIBHO IUIAHUPOBATh U OCYIIECTBIIATh CBOK ITO3HABATEIIBHYIO JEATEIBHOCTD, ONPEAEsis €€ Uenu U 3aJauH,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh IMpEAJIaracéMblil aJrOpUTM JACHCTBUM IpPHU BHIIOJHEHUU
y4eOHBIX M MCCIIEI0BATEIbCKUX 3a/1a4, BbIOMpaTh Hanbosee 3PPEeKTUBHBIN CIIOCOO X PELICHHS C YYETOM MOIYYEHHUS] HOBBIX
3HAHUM O BEIECTBAX U XUMHUYECKUX PEaKLHUSIX;

OCYILECTBJIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3yiabTaThl OCBOEHHUS MPOTPAMMBI MO XMMHUU Ha YIIIyOJIEHHOM ypOBHE Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHUsI BKIIOUYAIOT CTICM(pUIECKUE IS y4eOHOTro npeameTa « XUMUsD» HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBHIMA
[0 OCBOCHMIO, HUHTEPIPETAMU W MNPeoOpa3oBaHUI0 3HAHWM, BHUJBI JIEITEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS H
MPUMEHECHUIO 3HAHUM B Pa3IMUHBIX YUYEOHBIX CHUTYyaIlUsX, a TaKXKE€ B PEAIbHBIX >KU3HEHHBIX CHUTYaIlUsAX, CBSI3aHHBIX C
XUMHEN. B mporpamme 1o XxuMum peaMeTHbIE PE3YJIbTAThHI IPEACTABIEHBI IO TOJIaM U3YUYCHHUS.

10 KJTACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUA Kypca « OpraHnudecKas XUMHUsD OTPa)KaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAUCHUU OPTraHMYECKONW XMMHU B CHUCTEME €CTECTBEHHBIX HayK U €€
poi B OOECHEeUEeHUH YCTOMYHMBOIO PAa3BUTHs YEIOBEUYECTBA B PELICHUH MPOOJIEM SKOJIOTHYECKOM, HYHEPreTHUECKON u
NUIIEBOM 0€30IacHOCTH, B pa3BUTUM MEIULUHBI, CO3JaHUM HOBBIX MAaTEpUajOB, HOBBIX MCTOYHHUKOB DJHEPIMH, B



o0ecreyeHnn parMoHaAIbHOTO MPUPOONOIb30BaHNs, B (POPMUPOBAHUU MHUPOBO33PEHHUS U OOIEW KyJIbTypbl YellOBeKa, a
TaK>Ke SKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO U IIPUPOHOMN CPEJIE;

BJIaJICHUE CUCTEMOW XMMUYECKUX 3HAHUMU, KOTOpas BKJIIOYAET: OCHOBOIOJIAraOIUe TMOHITHS — XUMUUYECKHUI 2JIEMEHT,
aToM, SIPO | DIEKTPOHHAs 000JI0YKa atoma, S-, P-, d-aTOMHBIE OpOMTAIH, OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMa,
ruOpuan3anus aTOMHBIX OpOuTanel, WOH, MOJEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEMEHb OKHCIICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIJIepOIHBIA cKeneT, (yHKIMOHAJIbHAs TpyIa, paaukal,
CTPYKTypHBbIE GOpMyJbl (pa3BEPHYTHIE, COKpAlll€HHbIC, CKEJIETHBIE), H30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHAs
(reomeTpudeckasi, ONTUYECKAs), MU30MEPHI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOI- U a30TCOAEPKAIINE
OpraHUYECKHE COCIUHECHHS, MOHOMED, MOJUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPHH, 3aKOHBI
(nepuognueckuit 3akoH . 1. MenaeneeBa, Teopusi CTpOEHUSI OpraHnyeckux BeniectB A. M. byTiepoBa, 3aK0OH COXpaHEHHUs
Macchl BEILIECTB, 3aKOH COXPAaHEHUS U NPEBpAIlCHHUS DOSHEPruu NpU XUMHUYECKHX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHMS, JISKAIUE B OCHOBE IMOHMMAHUSI IPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUH; TPEACTaBICHUS O MEXaHU3MaxX XHMHUYECKUX PEaKIHid, TePMOJUHAMHUYECKHX U KHHETHUECKUX
3aKOHOMEPHOCTSIX WX TPOTEKaHWs, O B3aMMHOM BIUSHUM aTOMOB M TPYII aTOMOB B MOJEKyJaX (MHAYKTUBHBIH H
Me3oMepHbIil 3 dexTsr, opuentantel | u Il ponma); ¢akronormdeckue cBeneHHs O CBOMCTBAX, COCTaBE, MOJYYCHHH U
0€30MacHOM MCIOJB30BaHNUU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JIEATEIbHOCTH YeJIOBEKa, 00IINX
HAy4YHBIX IPUHLHUIIAX XUMUYECKOI0 TPOU3BO/ICTBA (Ha MpUMeEpe MPOU3BOACTBA METAHOIIA, IEpepabOTKU HEPTH);

cOpPMHUPOBAHHOCTh YMEHHUI: BBIABIATH XapaKTepHbIC TPU3HAKU TOHSATHH, YCTaHABIMBATh WX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONINE TIOHATHS TIPU OMMCAHUN COCTaBa, CTPOSHUS M CBOMCTB OPTAaHUYECKUX COCTUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BAaTh XMMUYECKYI0 CHMBOJIUKY [UISI COCTaBJICHHMS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKETIETHBIX ) (DOPMYIT OpTaHUYECKHX BEIICCTB;

COCTaBIISITh YPAaBHEHHUS XHMHUYECKUX PEAKIUH W pacKpbhIBaThb HMX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIX
peaKiuii MOCPEICTBOM COCTaBJICHHSI SJICKTPOHHOTO OanaHca dTHX PEaKIUi, peakiuii HOHHOTO OOMEHa MyTEM COCTABIICHUS
UX MOJIHBIX U COKPAUIEHHBIX HOHHBIX YPABHEHMUIA;

M3rOTaBIMBAaTh MOJAEIU MOJIEKYJ OPraHMYECKUX BEUIECTB JI WJUTIOCTPALMU UX XMUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: YCTAHABIIMBATh MPUHAICKHOCTh U3YYEHHBIX OPraHWYECKUX BEILECTB MO MX COCTaBY U
CTPOCHHIO K ONpPEIeIEHHOMY KIAcCy/TpylIe COEAMHEHUH, NaBaTh MM Ha3BaHMs IO CHUCTEMAaTHUYECKONW HOMEHKJAType



(IUPAC) u npuBOAUTH TPUBUAIBHBIC HA3BAHUS IS OTJCIBHBIX MMPEACTABUTE/ICH OPraHuYeCKUX BEICCTB (ITUIICH, allCTHIICH,
TOJIyOJI, TJIMIEPHUH, STUJICHIJIUKOIb, (peHos, Qopmanbaeruy, aneTaibAerui, aleToOH, MypaBbHHas KHCIOTa, YKCyCcHas
KHUCIIOTa, CTEAPUHOBAsS, OJICMHOBAsI, MAJIbMUTUHOBASI KUCJIOTHI, TJIUIMH, ajlaHUH, MaJIbTO3a, (PPyKTO3a, aHWIMH, TUBUHMUIIL,
U30MPEH, XJIOPOMPEH, CTUPOII U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHUJ XUMHYECKOW CBS3M B OPTaHMYECKUX COCTUHEHUSAX (KOBaJCHTHAs WU
MOHHAs CBSI3b, G- U TT-CBS3b, BOJOPOIHAS CBSA3b);

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHSThH MOJIOXKEHUSI TEOPUHU CTPOEHHUs OpraHndeckux BemectBs A. M. byTieposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHHA XapaKTEpHU30BaTh COCTaB, CTPOCHHUE, (PU3WYECKHE M XUMHUYECKHE CBOMCTBA THUITHYHBIX
MPEICTAaBUTENCH PAa3IMYHBIX KJIACCOB OPTraHUYECKHX BEIECTB: AJKAaHOB, IUKIOATKAHOB, AJIKCHOB, AJKaJHECHOB, AJIKUHOB,
apOMaTUYECKHUX YIJIEBOJOPOJOB, CIUPTOB, aJbJETHI0B, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBHIX W CIOXKHBIX A(UPOB,
KUPOB, HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OCJIKOB, YIJIEBOJIOB (MOHO-, IU- U MOJUCaXapuI0B), UIUTIOCTPUPOBATH
TCHETHYECKYIO CBS3b MEXIY HUIMH YPABHEHUSIMHU COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN C MCTIOJIBb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHUPOBAHHOCTh YMEHHUS TOJATBEPXKIaTh Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIMOHHOU
CIIOCOOHOCTH OPTraHWYECKUX COCIUHEHUM OT KPAaTHOCTU M THIA KOBAJEHTHOM CBSI3U (G- M M-CBSA3HM), B3AUMHOTO BIIHMSHUS
aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh UCTOYHUKH YTICBOJAOPOIHOTO CHIPhS (HEe(Th, MPUPOIHBIN Ta3, Yrojb),
CTHIO0COOBI eTo MepepadoTKH U MPAKTHIECKOe MTPUMEHEHNE TPOAYKTOB MepepaboTKu;

c(OPMHUPOBAHHOCTh BJIAJACHUS CHUCTEMOW 3HAHUN O E€CTECTBEHHO-HAYYHBIX METOJIaX TMO3HaHUS — HaOII0eHNH,
W3MEPECHUH, MOJICIIUPOBAHUH, IKCIIEPUMEHTE (PEaTbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOPMHPOBAHHOCTh YMEHHUS TPHUMCHSATh OCHOBHBIC OTECPAIMA MBICIUTEIBHOW ACATCIBPHOCTH — aHAIW3 W CHHTE3,
CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3aIMIO, BBISBICHHUE MPUIUHHO-CIICICTBEHHBIX CBS3€H — JIJIsl U3YUYCHHsI CBOMCTB BEIIECTB
Y XMMHUYECKUX PEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUM C MOHATUSIMH U TPECTABICHUSIMU JIPYTUX
€CTECTBEHHO-HAYYHBIX MPEAMETOB Il OOJiee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MaTEPHAIILHOTO E€IWHCTBA MUpA,
UCIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHMYECKOW XUMHUH JJIsi OOBSCHEHUS M MPOTHO3UPOBAHUS SIBICHUN, UMEIOLIUX
€CTECTBEHHO-HAYYHYIO IPUPOY;



c(hOpPMHUPOBAHHOCTh YMEHHI: POBOJIUTH PACUETHI MO XUMUUYECKUM (DOopMysIaM U YpaBHEHUSAM XHMHUYECKUX PEAKIIUM ¢
UCIIOJIb30BaHUEM (PU3MYECKUX BEIMYMH (Macca, oOBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PacUEThl MO HAXOXKICHUIO XMMHUUYECKON (hOpMYJIbI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMUYECKUX DJIEMEHTOB, TPOIYKTAaM CTOpPaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI: TIPOTHO3UPOBATH, AHATM3UPOBATH U OIEHWBATH C MO3UIIMIA IKOJIOTHIECKOW 0€30TacHOCTH
MOCJICICTBUS OBITOBOM M IIPOM3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA, CBA3AHHOM C MepepadOTKOM BEIIECTB, UCIIOIb30BaTh
MOJTyY€HHbIC 3HAHUS JJISl IPUHSATUSI TPAMOTHBIX PEIICHHUH MPOOJIeM B CUTYAIMIX, CBA3aHHBIX C XUMHEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CAMOCTOSTEIBHO TIAHUPOBATH W MPOBOAUTH XUMHUUYECKUN DKCIIEPUMEHT (ITOTyUYEHUE |
M3yUYCHHE CBOWCTB OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKUMUM YTJIEBOJOPOJOB Ppa3IMYHBIX KJIacCOB U
KHUCJIOPOACOICPKAITUX OPTaHUYECKUX BEIIECTB, PEIIEHHE SKCIEPUMEHTANIBHBIX 3a7ad IO PAcClO3HABAHUIO OPTaHUYECKUX
BEILIECTB) C COOJIIOJICHUEM TIpaBWJI 0E€30MacHOTO OOpallleHus C BellecTBaMU U JIA0OPATOPHBIM O0OPYJOBaHUEM,
dhopMyIHpOBaTh MENIb HUCCICIOBAHUS, MPEACTABIATh B PA3IUYHON (opMe pe3ysbTaThl AKCIEPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTb YMEHUIA:

coOMNI0/IaTh MpaBHUJIa DKOJIOTHUECKH IeJIeCO00pPa3HOTO TMOBENECHUS B OBITY W TPYAOBOM NEATEIBHOCTH B IENSIX
COXpaHEHUS CBOETO 3JI0POBbs, OKPYKAIOUIEH PUPOTHON CPENIbl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEWCTBUSI HA KUBbIE OpPraHU3Mbl OMPENETEHHBIX OPTaHMYECKHX BEIIECTB,
nmoHuMasi cmuich nmokaszarens [1JIK;

aHaJIM3UPOBATh 1EJIECO00PaA3HOCTh MPUMEHEHHSI OPTaHUUYECKUX BEILIECTB B MMPOMBIILUICHHOCTH U B OBITY C TOYKU 3PEHUS
COOTHOIICHHSI PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANIPABICHHBIA MOWCK XMUMHYECKOW HMH(OpMAIMKM B Pa3THYHBIX
WMCTOYHMKAX (Hay4yHas M yuyeOHO-Hay4dHas JUTEpaTypa, CpeICTBa MAaCCOBOM MHpOpManuu, MHTEpHET U ApyTrHe), KPUTHICCKH
aHaJM3UPOBATh XMMHUUECKYI0 MH(OPMAILINIO, ITepepadaThiBaTh €€ U UCIIOIb30BaTh B COOTBETCTBUM C MIOCTaBJIECHHON yueOHOM
3aJ1avyeil.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHudecKasi XUMHs OTPaKaIOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN: O MaTEPUAIIBHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBJICHUM
PUPOJIBI, O MECTE U 3HAYCHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ poju B 00€CIEUCHUU YCTOMUMBOTO Pa3BUTHUS, B
pEIIeHUN TIPOOJIEM IKOJIOTHIECKOM, YJHEPTETUIECKON M MHUIICBON 0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3aHUN HOBBIX



MaTepUaioB, HOBBIX HCTOYHUKOB HSHEPrUM, B OOECHEUYEHUU pPalMOHAIBHOIO MPHUPOAOIOJB30BaHusA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUS U OOLIEH KyJbTYphbl UYEJIOBEKA, a TAKXKE SKOJOTMUYECKH 0OOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/J0POBBIO U
IPUPOJHON Cpene;

BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE TOHATHS — XUMHYECKHUI 3JIEMEHT,
aToM, SIpO aToMa, M30TOMBI, HJIEKTPOHHAS 000J0YKa atoma, S-, P-, O-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpHUIM3alus aTOMHBIX OpOuTanei, MOH, MOJIEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIICHb
OKHCIJICHUSI, XMMHYECKas CBs3b (KOBAJICHTHAs, HMOHHAs, METAJUIMUECKas, BOJAOPOJHAs), KpUCTANIM4ecKass peueTka,
XUMHUYECKasl pEaKiusi, paCTBOP, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHUECKAsT JTUCCOLMAIUS, CTENEHb TUCCOLUAIUH,
BOJIOPOJIHBIM MOKa3aTesb, OKUCINUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3(P(HEKT XMMUUYECKON pEaKIMU, CKOPOCTh XMMUYECKON
peaklMK, XMMUYECKOE PAaBHOBECUE; TEOPUU M 3aKOHBI (TEOPHUS JIEKTPOJMTHYECKOW JAMCCOLMALNH, TEPHOJUYECKUNA 3aKOH
J.1. MeHneneeBa, 3aKOH COXpPaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUS DHEPIUU IPU XUMUYECKUX
peakiusax, 3aKOH IMOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUN S3bIK
XUMUHU, MUPOBO33PEHUECKUE 3HAHUSA, JIEKAIMEe B OCHOBE MOHUMAHMS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI;
COBPEMEHHbBIEC MPEACTABICHHUS] O CTPOEHUU BEUIECTBA HA ATOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX;
IIPEACTABICHUS] O MEXaHW3MaxX XUMUUYECKMX pEaklIHi, TEPMOJAMHAMHYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUsl, 0 XMMHUYECKOM PaBHOBECHM, pACTBOpPAX M AMCIIEPCHBIX CUCTEMaxX; (paKTOJOTMYECKUE CBEJICHUS O CBOMCTBaX,
cocTaBe, MOJYYeHHH M O€30MacCHOM HCIIOJIb30BAHUM Ba)KHEWIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M IMPaKTHUYECKON
JEeSATEIbHOCTH YEI0BEKa, OOUIMX HayYHBIX MPUHIIMIIAX XUMUYECKOTO IPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTEPHbIE MPU3HAKKM TOHSATHUM, YCTAaHAaBIMBATH HX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIIME IMOHATHUS ITPU ONMCAHUHM HEOPTAHUUYECKHUX BEIIECTB U UX NPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHUS UCIOIb30BaTh XMMHUECKYIO CUMBOJIMKY AJII COCTaBICHUs (OPMYJI BEIIECTB U YpaBHEHUI
XUMHUYECKUX peakiuil, cucremarnueckyro HomeHknatypy (IUPAC) u TpuBHalibHble HA3BaHUS OTJEIbHBIX BELIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMS ONPEAEISATh BaJCHTHOCTh U CTENEHb OKHCICHUS XMMUYECKUX 3JIEMEHTOB B COCAMHEHUSX,
BUJI XUMUYECKOH CBS3M (KOBAJICHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOIHAS), TUI KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTh CBOWMCTB BEIIECTB OT BHJAAa XUMHUYECKOHW CBS3M M THUIA
KPUCTAJUIMUECKOM pelETKH, OOMEHHBIN M JOHOPHO-aKLENITOPHBIM MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3U;

c(OpPMUPOBAHHOCTh YMEHUH: KJIACCU(PULMPOBATH: HEOPraHUYECKUE BELIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIUU 110
pa3INyYHBIM MpHU3HAKaM (YUCIy M COCTaBYy PEarupyrolIMX BEIIECTB, TEIIOBOMY 3()(EeKTy peakiuu, N3MEHEHHUIO CTereHen



OKHCJIEHUSI 3JIEMEHTOB, OOpaTMMOCTH, YYacTHIO KaTajau3aTopa U JPYTUe); CaMOCTOSITEIbHO BbIOMpATh OCHOBAHUSA U
KPUTEPUU JJIs1 KJIACCU(PUKAIIUN U3YyYaeMBbIX BEIIECTB U XMMHUECKUX PEAKIINM;

c(OpPMHUPOBAHHOCTh YMEHUS PAaCKPbIBATh CMBICH Nepuoandeckoro 3akoHa JI. . MenzeneeBa u 1eMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHYIO H POTHOCTUYECKYIO (DYHKITHH;

c(OpPMUPOBAHHOCTh YMEHHUMN: XapaKTEpU30BaTh AJIEKTPOHHOE CTPOECHHUE aTOMOB M HOHOB XMMHYECKHX 3JIEMEHTOB
nepBoro—4uerséproro nepuonos Ilepmomgmueckoit cucremsl .M. MenneneeBa, HCIONb3ys MOHITHS «IHEPIETHUECKHE
YPOBHUY», «IHEPreTHUECKHE MOMYyPOBHU», «S-, P-, 0-aTOMHBIE OpOWTaM», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYCCKHUEC
COCTOSIHUSL aTOMa»; OOBACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JJIEMEHTOB U HUX COEIUHEHUU IO
nepuoaam u rpymmnam llepuoanueckon cucremsl [. . MenneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHUI: XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB PA3NIUYHBIX
KJIACCOB, ITOATBEPXKAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIY HEOPraHMYECKMMHU BELIECTBAMU C IIOMOILBIO
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

c()OPMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKLIUN IOCPEACTBOM
COCTaBJICHUsSI AJIEKTPOHHOIO OajaHca 3TUX peaklMi; peakuuid HMOHHOro oOMeHa NyTEM COCTaBJICHUS MX IMOJHBIX U
COKpalIEHHBIX HMOHHBIX YpaBHEHMH; peakuuil TUApoin3a; peakiuil  KoMmIulekcooOpa3zoBaHUs (Ha  IpuUMepe
T'MJIPOKCOKOMILJIEKCOB IIMHKA U aJTIOMUHUS);

c()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX PpPEAKUUH C Y4E€TOM HX
DHEPreTUYECKUX XapPAKTEPUCTUK, XapaKTep HM3MEHEHHUS CKOPOCTH XMMHMYECKOM PEaKkIMU B 3aBUCHUMOCTH OT PA3IUYHBIX
(bakTOpOB, a TakKe XapakTep CMEIIEHHUsS XMMHYECKOTO PAaBHOBECHS IO BIMSHUEM BHEIIHUX BO3aeHcTBUM (mpunHimn Jle
[IIarenbe);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMUUECKUE PEAKIIMH, JIKAIIUE B OCHOBE IPOMBIIIIEHHOTO MOJTYYEHUs
CEpPHOM KHCIJIOThI, aMMHaKa, OOIIME Hay4Hble NPUHIUIBI XUMUYECKUX IPOU3BOJACTB; LEIECOO0OPa3HOCTh MPUMEHEHUS
HEOPTraHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUKU 3pEHUS COOTHOLIEHUSI PUCK-TI0Nb3;

c(OpPMUPOBAHHOCTH BJIJICHUS CHCTEMOH 3HAHUNA O METOAAaX HAay4YHOTO IMO3HAHUS SIBICHUN MPUPOAbl — HAOIIOJCHHE,
U3MEPEHHE, MOAEINPOBAHUE, IKCIIEPUMEHT (PEAbHBIA M MBICIEHHBIN), UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS
IOPUMEHATh 3THU 3HAHUS IPU SKCIEPUMEHTAJIbHOM MCCIEIOBAHUN BEIIECTB M Ui OOBSICHEHMS XMMHUYECKUX SIBJICHUI,
HUMEIOIINX MECTO B PUPOJIE, IPAKTUYECKOM JESITEIBHOCTH YEJIOBEKA U B [IOBCEITHEBHOU KU3HY;



c(OPMUPOBAHHOCTb YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C MOHATHSAMHU U MPENCTABICHUSIMH APYTUX
€CTECTBEHHO-HAYUYHBIX IIPEAMETOB JJIs1 00J€€ OCO3HAHHOIO IOHMMaHUsl MaTepUaIbHOIO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHUS IPOBOJAUTH PACUETHI: C MCIOJIB30BAHUEM MOHITUN «MaccoBas J0JIs BELIECTBA B PACTBOPE»
U «MOJISIpHAsi KOHIIEHTPALIKA»; MacChl BEIIECTBa MM 00bEMa Ta3a 1Mo U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCE WU 00BEMY
OJTHOTO M3 YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB; TEIUIOBOTO 3 (deKTa peakiui; 3HaUYeHHUs BOJOPOIHOTO MOKa3aTellsl pacCTBOPOB
KHCJIOT U IIEJI0Y€EH C U3BECTHOM CTENEHbIO JUCCOLMAMU; MAcChl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIUU, €CIIU
OJIHO M3 UCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpa C ONpeAEIEHHON MacCOBOM 10J1el pacCTBOPEHHOTO BEIIECTBA UJIM JAHO B
M30bITKE (MMEET IPUMECH); I0JIM BBIX0/1a TPOAYKTA PEAKIINH; 00BEMHBIX OTHOLIEHUH T'a30B;

c(OpPMHUPOBAHHOCTh YMEHH: CAMOCTOSTEIHFHO TUIAHUPOBATH M MPOBOJUTH XUMHUYECKHH IKCIEPUMEHT (IIPOBEICHUE
peakiuii MOHHOTO OOMEHa, TOJTBEPXKICHHE KAYECTBEHHOTO COCTaBa HEOPTAaHMYECKHX BEIIECTB, OIMpPENEJICHHE CPEIbl
pPacTBOPOB BEILIECTB C IMOMOLIbI0 HHAWKATOPOB, M3yUEHUE BIIMSHUSA PA3NIUYHBIX (DPAKTOPOB HA CKOPOCTb XMUMHUYECKOH
peakiuy, pelieHHe OHKCIEepPUMEHTaJIbHBIX 3adau no TeMaM «Meramiey u «Hemeramisy) ¢ coOntoeHuEM MpaBUIl
0e30macHOro OOpallleHusi C BEIIeCTBAMH U JIA0OPATOPHBIM 00OpyJaOBaHUEM, (POPMYIHPOBATH LEIb HCCIEIOBAHUS,
MPEJICTaBISTh B PA3TUYHON (opMe pe3yabTaThl SKCIIEPUMEHTA, aHATH3UPOBAThH U OIIEHUBATH UX JOCTOBEPHOCTH;

cOpPMUPOBAHHOCTh YMEHUH: COOJIIOJaTh IMpaBWiIa TMOJB30BAHMS XMMHMYECKOM TocyAoM U J1abOopaTOpHBIM
00opyi0BaHUEM, OOPAILEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIMSIMH 1O BBHIOJHEHHIO J1a0OPAaTOPHBIX XUMHUYECKUX
OTIBITOB, HKOJIOTMYECKU LEJIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM NEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO
3JI0POBBS, OKPYKAIOIIEH MPUPOIHON CPElbl M TOCTIKEHHUS €€ yCTOWYMBOTO PAa3BUTHS, OCO3HABAThH OMACHOCTh TOKCHUECKOTO
JCHCTBHS HA KUBBIE OPTaHU3MBbI ONIPEIEIEHHBIX HEOPTAHMUECKUX BEIIEeCTB, TOHMMAasi cMbIch nokazatens [T1K;

c(OPMUPOBAHHOCTh YMEHHM: OCYLIECTBIIATH I[CJICHANPABICHHBI MOUCK XUMHUYECKOW HH(POpPMAIMK B PA3IUYHBIX
MCTOYHUKAX (Hay4yHas M yuyeOHO-Hay4yHas JUTepaTypa, CpeacTBa MaccoBoi uHpopmanmu, UHTEpHET U IpyTue), KPUTUUECKU
aHAJIM3UPOBATh XUMHUYECKYIO HH(pOpMaImio, mepepadaThiBaTh €€ U UCMOJIB30BaTh B COOTBETCTBUH C MOCTABIEHHOW yueOHOM
3aJ1a4yei.
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DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIC PeCypChl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

11

[Ipenmer
OPraHNuYeCKOu
xumuu. Teopus
CTPOEHHUS
OpPraHUYECKUX
COEIMHEHNN A.
M. byrneposa

https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217

Hroro no pazneny

Pasnen 2. Yraesonopoabt

2.1

[Ipenenbubie
yTJIE€BOAOPOABI —
aJIKaHbl,
LUKJIOAJIKAHBI

https://resh.edu.ru/subject/lesson/6151/start/149993/

2.2

Henpenensueie
YTIEBOIOPOABL:
AJIKEHBI,
AJIKaJUEHBI,
AJIKUHBI

14

https://resh.edu.ru/subject/lesson/5412/start/212563/

2.3

ApoMarnueckue
YTIEBOIOPOIbI

https://resh.edu.ru/subject/lesson/4775/start/150494/



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/

(apensl)

2.4

2.5

[Ipupoansie
UCTOYHUKHU
YIJIEBOIOPOAOB U
uX nepepadoTka
I"anorennpousBo
JTHBIE
YTJIEBOI0POIOB

Hroro no pasaceiny

35

https://resh.edu.ru/subject/lesson/6148/start/170461/

Pa3znen 3. Kuciiopoaconep:xkauiue opranuieckue coeJuHEeHHs

3.1

Cnuptel. Genon

11

1

https://resh.edu.ru/subject/lesson/4769/start/150550/

3.2

3.3

KapOonunbHbIe
COCIMHEHUSI:
QITbJICTH/IBI 1
KETOHBI.
KapOonoBsie
KHCIIOTHI.
CrnoxHele
3¢upsl. Kups

VYraeBosl

21

9

https://resh.edu.ru/subject/lesson/4776/start/150604/https://resh.edu.ru/subject/les
son/5952/start/150631/

https://resh.edu.ru/subject/lesson/6150/start/150687/

Hroro no pasaeny

Pa3znen 4. A3oTcoaepxaiiue OpraHuyecKue coe{uHeHust

41

AMUHEL
4.1 AMUHOKHCIIOTHI. 12 2 https://resh.edu.ru/subject/lesson/4743/start/150742/
benkn
Hroro no pazneny 12



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/https:/resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/4776/start/150604/https:/resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/

Paspnen 5. BeicOKOMOJIEKYISIPHBIE COCIUHEHUSA

Bricokomouexkyn
5.1  spusle 6
COEIMHEHUS

Hroro no pazneny 6

1

https://resh.edu.ru/subject/lesson/6095/start/150823/

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 3



https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KITACC

KoaudecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM pPOBbLIE)
Kontpoabubie IIpakTuueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThbI padoThI
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue aToma. )
I o https://resh.edu.ru/subject/lesson/6479/start/150989/
€pPUOIMYECKHUM 3aKOH U !
11 [leDHOIIecKas CHOTeMA 9 https://resh.edu.ru/subject/lesson/6332/start/151021/
' pHoa https://resh.edu.ru/subject/lesson/6332/start/151021/
XMMH'ECKHX JIEMEHTOB /1. https://resh.edu.ru/subject/lesson/5911/start/151053/
H. Meunneneena
1.2 Crpoenne semectsa. 11 1 https://resh.edu.ru/subject/lesson/5581/start/151081/
MHuoroo0pasue BemecTB
https://resh.edu.ru/subject/lesson/4938/start/151107/
1.3 XUMHUYECKUE PeaKun 19 1 3 https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
Hroro mo pazneny 39
Pasnen 2. Heopranunyeckasi xumust
21 I 31 1 3 https://resh.edu.ru/subject/lesson/5939/start/151320/
' CMETAILIbL https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/3493/start/151213/
29 M 23 1 2 https://resh.edu.ru/subject/lesson/5814/start/151239/
' CTaJLIB! https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3479/start/151187/
Uroro no pazneny o4



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3479/start/151187/

Paszgea 3. Xumus 4 ;Ku3HbL

MGTOI[BI IIO3HAaHUA B XUMUH.

https://resh.edu.ru/subject/lesson/3514/start/151429/

3.1 XUMHA U KU3Hb J https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
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