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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpeHETO 00Iero oopa3zoBanus pazpadborana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-3
«O06 obpazoBanum B Poccuiickoit Denepanumny, TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (emepaabHON 00pa3oBaTeIbHONW MPOTPAMMBI CPEIHETO
obmero obpaszoBanus (POII COO), mpencraBieHHBIX B DeaepabHOM TrOCyIapcTBEHHOM oOpa3oBareinbHoM cranmapte COO, ¢ yuérom
Konuenuuu npenogaBanus yueoHoro npeamMera « XumMusi» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit @enepanuu, peanu3yromux OCHOBHbIE
o0Opa3oBaTesIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX I0JIOKeHUN «CTpaTterun pa3Butus Bocnutanus B Poccuiickoit denepannu Ha nepuon 1o 2025 rona»
(Pacnopsixenue IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pPa3pabOTKE NpPOTpaMMbl 1O XHMHH, K ONPEACICHUI0 OOlmei crparernd OOydeHHs, BOCIUTAHHS WM Pa3BUTHS
oOydaromuxcsi cpeacTBamMu ydeOHoro mpeamera «Xumus» st 10—11 kitaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLENTYajbHbIE MOJIOXKEHHS
OI'OC COO o B3anMO00YCIOBICHHOCTH LIETIEH, COAepKaHUsI, Pe3yIbTaTOB 00yUeHHs U TPeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3zoBaHHE, MOJTyYaeMOe BBITYCKHHKAaMH OOIe00pa3oBaTeIbHON OpPraHW3alluM, SBISICTCS HEOTHEMIIEMOM YacThi0 WX
oOpazoBaHHOCTU. OHO CITY’KUT 3aBEPIIAIOIINM 3TAllOM pealn3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIHOUEBBIX LIEHHOCTEH, IPUCYILIUX
LEJIOCTHOU CHCTEME XUMHUYECKOr0 00pa3oBaHus. DTH IIEHHOCTU KacaloTcs MO3HAHUS 3aKOHOB MPHUPOIbI, POPMUPOBAHUS MUPOBO33PEHHS U 00IIEH
KYJBTYpBl Y€IOBEKa, a TaKXKe HKOJOTHUYECKH OOOCHOBAHHOTO OTHOLICHMS K CBOEMY 3/I0POBBIO M MPUPOAHON cpene. Peanusyercs xumumyeckoe
o0Opa3zoBaHue OOYyJarONIMXCsl HA YPOBHE CPEIHEro OOIIEro o0pa3oBaHUs CPEACTBAMHU YYEOHOrO MpeaMeTa «XHUMHS», COIAEPKaHHE U MOCTPOEHUE
KOTOPOTO OIpE/AEIeHBI B IPOrpaMMe M0 XUMHUU € YYETOM Crieln(PUKU HAyKH XUMUH, €€ 3HaYEHHS B IO3HAHUU MIPUPOJIBI U B MAaTEPUATIbHON JKU3HU
o01iecTBa, a TaKke ¢ y4ETOM OOIIUX Leel U MPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeAHEro o01iero o0pa3oBaHus B
Poccuiickoit @enepanuu.

XUMHS KaK 3JE€MEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HrpaeT ocoOyli0 poJib B COBPEMEHHOM NMBWIM3ALMK, B CO3/1aHUM HOBOM 0a3bl
MaTepuaibHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaa B (OpMHpOBAaHME PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JaHHE LEJIOCTHOTO
NpeCTaBiIeHUs 00 OKpYKAaIoIleM MHpe KaK O €AMHCTBE MPHUPOJbl M 4YeJIOBeKa, KOTopoe (GopMHpYyeTcsi B XMMHUM Ha OCHOBE MOHHUMAaHHS
BEIIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBS3U MEXKAY CTPOSHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU 00JIaCTAMU
NPUMEHEHHUS.

TecHO B3aMMOAEHUCTBYSl C JAPYTUMHU €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOTHEMJIEMON 4YacThiO MUPOBOW KYJIbTYpbI, HEOOXOAUMBIM
YCIIOBHEM YCHEIIHOTO TPY/a U KU3HU KaXJI0ro wieHa oduiecTBa. CoBpeMeHHas XMMHUS Kak HayKa Co3HIaTeNIbHasl, KaK HayKa BHICOKMX TEXHOJIOTUH
HalpaBlieHa Ha pelIeHue TI00abHBIX NMpoOIeM YCTONYMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBOM, SKOIOTHUYECKON
0€30MacCHOCTH U OXPaHbl 3/J0POBbSI.

B cootBercTBHM ¢ OOUIMMH LENSIMH M NPUHLOUMIAMHU CpeaHero odiero obpaszoBaHusi coxaepkanue npeamera «Xumus» (10-11 xmaccsl,
0a30BbIif YpOBEHb HM3y4YCHHs) OPHUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYaromMXCs, HEOOXOAUMYIO MM JUIS
BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICIIHOTO BKJIIOYEHHS B KH3Hb COLIMYMA, IPOJOIDKEHUS 00pa3oBaHMsI B Pa3IMYHBIX 00JIACTSX, HE
CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.



CocraBnsromiuMu  npeamera «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas xumus» U «OOmas U HEOpraHudeckas XUMUs,
OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HayKM: CHCT€Ma 3HAHUM 110 HEOPTaHUYECKOM XUMHUU (C BKIIIOUEHHUEM
3HaHUN U3 OOmeld XMMHUH) M OpraHudeckod xumuu. DopMUpOBaHHE [IAaHHONW CHCTEMBbl 3HAHUN TPU HU3YYCHHM IpeaMeTa o0ecrneunBaeT
BO3MOXXHOCTbh PACCMOTPEHHSI BCEIr0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHATH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepkanus KypcoB — «Opranndeckas XuMus» u «O011as 1 HeopraHudeckas XMMus» c(popMUpPOBaHa B IPOrpaMMe 10 XMMUU Ha
OCHOBE CHUCTEMHOr0 IOJXOJa K H3Y4EeHUI0 Yy4eOHOro Marepuaga M OOyCIOBJI€Ha MCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha
OINpeeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOM XMMHUHU BEIIECTBAa PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPHH
CTPOEHUS OPraHUYECKUX COEAMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUECKUX U 3JIEKTPOHHBIX NPEACTABIEHUN O CTpoeHUHU BeuecTB. CBeeHus 00
U3y4aeMbIX B Kypce BELIeCTBaxX MAAlOTCA B Pa3BUTUM — OT YIJIEBOJOPOJOB JO CIIOXKHBIX OHMOJOIMYECKH aKTHUBHBIX coeAMHeHuil. B kypce
OpPraHUYeCKON XMMHHU IMOJIyHalOT pa3BUTHE C(HOPMHUPOBAHHbIE HA YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs MEPBOHAUYAIbHbIE NPEACTABICHUS O
XUMHYECKOH CBSI3H, KIIACCU(DUKAIMOHHBIX MPU3HAKAX BEHIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHS, O XUMUYECKOH PEaKIIHH.

[lon HOBBIM yriom 3peHust B mpeamere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs H3YyYEHHBIH Ha YpPOBHE OCHOBHOIO OOILEro
00pa30BaHus TEOPETHUECKUI MaTepuall U (pakTOIOTHYECKHE CBEICHUS O BEIIEeCTBaX U XUMUUECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u
HEOpraHuyecKass XMMHUsSD» 00y4aroIUMCs IPeAOCTaBIIAETCS BO3SMOXHOCTh OCO3HATh 3HAUEHHE MEPUOJUUECKOro 3aKOHA ¢ OOLIETEOPETUYECKUX U
METO/IOJIOTUYECKUX TO3UIUH, TIIy0Ke TMOHSATh HCTOPUYECKOE HM3MEHEeHHE (QYHKIHUM ATOr0 3aKoHa — OT 0000Imarmme 10 OOBICHSIOMEH U
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN 0 BaKHEMIIMX BEIIECTBAX, X COCTABE, CTPOCHUHU, CBOMCTBAX U MPUMEHEHUH, a TAKKE O XUMUUYECKUX PeaKLUsiX, uX
CYILIHOCTU U 3aKOHOMEPHOCTSX NMPOTEKaHus NomnoiaHseTcs B Kypcax 10 u 11 kiiaccoB aiieMeHTaMu cOEp KaHUs, UMEIOIUMU KYJIbTYPOJIOTHYECKHM
U TpPUKIAJHOM XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT TNOHMMAHHUIO B3aMMOCBSI3M XMMHUHU C JPYTUMHM HayKaMH, pacKpbIBalOT €€ poiib B
MO3HABATEJIbHON M MPAKTUYECKOMN JIEATENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)KEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH U
MPAKTUYECKUX MPUIIOKEHUH XMMHUH, IOMOTAIOT BHITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U IMYHOCTHO 3HAYUMBIX NMpoOJIeMax, CBA3aHHbIX C
XUMHUEH, KPUTUUYECKHA OCMBICIMBATh HH(OPMAIIMIO U IPUMEHSATH €€ JUIs MOTIOJIHEHHSI 3HAHUH, PeIIeHUs] MHTEIUIEKTYalbHbIX U AKCIIEPUMEHTAIbHBIX
UCCIIeIoBaTeIbCKUX 3a/1a4. B 1ienom cogep:kanue yuebHOro npeamera « XMMUS» JAHHOTO YPOBHS M3Y4EHUS! OPUEHTUPOBAHO HA (JOPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI JUIsl MOHUMaHUS (QUIOCOPCKUX HIEH, TaKMX KaK: MaTepHallbHOE €IUHCTBO HEOPraHHUYECKOro M
OpPraHMYECKOTr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB X COCTAaBOM M CTPOEHHEM, I03HABAEMOCTh MIPUPOIHBIX SIBICHUN MyTEM 3KCIIEpUMEHTA
U peLIeHUs NMPOTUBOPEUN MEXJy HOBBIMU (DAKTaAMU U TEOPETHMUECKUMHM NPEANOCHUIKAMU, OCO3HAHHE PO XMMHUHU B PEIICHUH 3KOJIOIMYECKHX
npobiem, a Takxke MpodsieM cOepexeHns YHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MAaTepHAJIOB.

B nuane pemieHust 3amad BOCHUTAHUS, Pa3BUTHS U COLMANIM3AIMM OOYYalOUIMXCSl MPUHATHIE MPOrpaMMOl MO XHWMHUHU MOAXOMABI K
OIIPENICNIEHUIO COAEP KaHUS U IOCTPOCHMS IpeaMeTa MpelyCMaTpUBalOT (OPMHUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX AEHCTBUI, UMEIOIUX 0a30Boe
3HaYeHHWE ISl Pa3lUYHbIX BUAOB JEATEIBHOCTH: pEIIeHHs MpoOjieM, MOWCKa, aHanmu3a U 00paboTKM HH(OpMaruH, HEOOXOIUMBIX IS
nproOpeTeHNs ONbITa MPAKTHYECKON U UCCIIE0BATEIBCKOM ESTETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUH.

B npakTtuke npenopaBaHus XMMHU Kak Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHus, TaK U Ha YPOBHE CPEAHEro ooO1ero ooOpa3oBaHusl, Npu
OINPENICIEHUN COZACPIKATEIbHOM XapaKTepUCTHKH LeJed H3ydeHHUs IMpeAMeTa HalpaBlICHHUEM IE€PBOCTENEHHOW 3HAYMMOCTU TPAJUIIMOHHO



npu3Ha&Tcst GOPMHUPOBAHNE OCHOB XMMHUYECKOM HayKH Kak 00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOM JEATEIbHOCTH YEJI0BEKa U KaK
OJIHOT'O U3 KOMIIOHEHTOB MUPOBOH KyJIbTypbl. C METOAMUYECKOW TOUKU 3pEHHS TaKOM MOAXO0/ K ONPENIENEeHUIO LeJIel N3yUeHMsl IpeIMeTa BT Cs
BIIOJIHE OIPABJaHHBIM.

CornacHo JaHHOHM TOUYKE 3peHMS TTIABHBIMU LIETISIMH U3Yy4eHHs npenMeTa « XuMus» Ha 6azoBoM yposae (10 —11 ki) siBisirorest:
(GopMHpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUH KaK Ba)KHEHMIIEH COCTaBISIOIIEH €CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa, B OCHOBE KOTOPOM JIeKaT
KJIIOUEBbIE MOHATHUS, (DyHIaMEHTaJIbHBIC 3aKOHBI M TEOPHH XMMHHU, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE M TMOHHMMAHHE CYIIHOCTH JOCTYITHBIX
0000111eHHIT MUPOBO33PEHUYECKOTI0 XapaKTepa, 03HAKOMJIEHHE C HCTOPUEN UX Pa3BUTUS U CTAHOBJICHUS;

(dopMHpoBaHUE M Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHHS BEUICCTB U XMMHUYECKUX PEAKINN, HEOOXOIUMBIX JJISi IPHOOPETEHHS
YMEHUH OPUEHTHPOBATHCS B MUPE BELIECTB U XUMUUECKUX SIBIICHUH, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUYECKON U ITOBCETHEBHOM JKU3HHU;
pa3BUTHE YMEHHU W CHOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOMIOACHWEM M OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTA, COONIOJICHUEM MPAaBHII
6e3011acHOr0 00pallleHUs C BEIIeCTBAMH.

Hapsany c¢ stum, coxpepkaTenbHas XapakTepUCTHKA LeJded M 3aJad M3ydeHus MpeaMera B MporpaMMe IO XHMHUU YTOYHEHa M
CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPHUOPUTETAMU B CHCTEME CpeJHEro olmiero odpasoBaHus. CerojaHs B NPENoJaBaHUU XMUMHUU B
OoJbIIel cTeneHu OTHAETCS MPEANOoYTeHHE MPAKTUYECKON KOMIIOHEHTE COJIep)KaHUs 00y4eHMs, OPUEHTUPOBAHHON Ha MOJTOTOBKY BBITYCKHHKA
0011e00pa30BaTeIbHOM OpraHu3aliy, BIAACIONIEr0 HE HAOOPOM 3HaHU, a (YHKIHMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CIOCO0aMM M YMEHUSIMU
AKTUBHOTO MOJYYEHHs 3HAaHUI U IPUMEHEHUSI X B PEAJIbHOM JKU3HU JJIS PEUICHMSI IPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM IpU M3y4YEHUU ITpenMeTa « XUMUS» TOMUHHUPYIOIlee 3HaYeHUE MPUoOPETalOT TaKUe LEIH U 3aJ1a4l, KaK:

ajanTtanys o0yJaroImuxcs K YCIOBUSIM IMHAMUYHO pa3BUBAIOIIErocs MUpa, GOPMUPOBAHUE UHTEUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM
K caM000pa30BaHUIO, COTPYTHHUECTBY, CAMOCTOSATEIIbHOMY HPUHATHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYalMsX, CBI3aHHBIX C
BELIECTBAMM U UX IPUMEHEHHEM,;

dopMupoBaHue y oOydaromUXCsl KIHOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHILIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAUYEHUE NJISl pa3iIMuHbIX
BUJIOB JIEATEIBHOCTHU: pelIeHus mpoliem, MoucKa, aHaau3a u o0paboTku MHGoOpMaIuu, HEOOXOIUMBIX Ul MIPHUOOPETEHUS OIbITa J1€ATEIbHOCTH,
KOTOpasi 3aHUMAeT BaKHOE MECTO B IMO3HAHUM XMUMMUH, a TAKXKE JIJIs1 OLEHKH C MO3UIMI SKOJIOTHYECKOil 0€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB
Y XUMHUYECKHUX NPOLIECCOB HA OPraHU3M YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH O0YyYaromMXcs: CIIOCOOHOCTH CAMOCTOSATEIHHO
npuoOpeTaTh HOBbIE 3HAHUS IO XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMHU, HCIIOJIb30BATh COBpEMEHHBbIE WH(GOpPMallMOHHbBIE
TEXHOJIOTUH I TOUCKA U aHaIN3a y4eOHOM U HAy4YHO-TTOMYJIIPHON MHPOPMALIUU XUMHUECKOTO COJEPKAHUS;

¢dbopmMHpoBaHUE U pa3BUTHE y 00YUYAIOIIMXCS ACCOLIMATUBHOTO M JIOTHYECKOTO MBIIUIEHHS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH,
KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, IIPU TUNIAHUPOBAHUHU U TPOBEACHUN XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarolMXcs YOekKIEHHOCTH B T'YMAaHUCTHUYECKOW HAINPABICHHOCTH XHUMHUH, €€ Ba)XKHOW pOJIM B PELICHUU IJ100ATBHBIX
npobeM paroHAIBHOTO MPUPOAONOIH30BAHUS, MOMOIHEHHUS HEPreTHUECKUX PECYPCOB M COXPAHEHUS MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIIECHUS K IMPUPOJE U CBOEMY 3/I0POBbBIO, a TAK)KE MPUOOPETEHUS OIbITAa NCIOIH30BAHMUS MOTYUCHHBIX 3HAHUH IS
IPUHATHS TPAMOTHBIX PEIIEHUH B CUTYalUsIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUAMHU.



B yueOHOM 1ulaHe cpemHero oOmero oOpa3oBaHUs mHpeaMmer «XHMHUsD 0a30BOTO YPOBHS BXOJHUT B COCTaB NPEAMETHOW 00JacTH
«EcTecTBeHHO-HaYYHBIC TPEIMETHI.

OO01ee unMcno 4acoB, OTBEACHHBIX JUIsl M3yYEHHUS XUMHUHU, Ha 0a30BOM ypOBHE CpeIHEro o0IIero oopasoBaHus, cocTaBiseT 68 dacos: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Henento).



COJAEP/KAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

[IpenMer opraHndeckoil XuMuM: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B MOJIyUEHUU HOBBIX BELIECTB U MaTepuajoB. Teopus cTpoeHUs
opranuueckux coeauHeHud A. M. BbyrtnepoBa, €€ ocHOBHbIe MoyiokeHUs. CTpPyKTypHble (QOpPMYIbl OpraHMYECKUX BemlecTB. [omororus,
HU30MCpHs. XHUMHYECKas CBA3b B OpPraHn4€CKUX COCAUHCHUAX — OAMHAPHBIC U KPATHLIC CBA3U.

[IpeacraBnenne o kinaccupUKAIMM OpPraHUYECKUX BemiecTB. HoMmeHKIaTypa OpraHMuecKuX COEJUHEHUN (CUcTeMaTH4ecKas) |
TPUBHUAIbHBIC HA3BAHUS BXKHEUIINX MTPEICTAaBUTENCH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOAbl W3YYeHMsI BEIIECTB WM MX MPEBpAICHHI: O3HAKOMIIEHHME C O0pas3laMH OpPraHUYEeCKUX BEIIEeCTB U
MaTepuajaMi Ha MX OCHOBE, MOJCIIMPOBAHHE MOJICKYJ OPTaHWYCCKUX BEIIECTB, HAOIIOJACHWE W OMHCAHHWE JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAILICHUIO OPTaHMYECKUX BEIIECTB IPU HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAaHNUE Y TOPCHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM psiZ. MeTaH U 3TaH — MPOCTEHIINe MPEACTABUTENN AIKAaHOB: (PU3NYECKHE U XUMUYECKUE
CBOMCTBa (peaKIK 3aMEIIEHUs U TOPEHNUS ), HAXOKJIEHUE B PUPOJIE, TOJIyYeHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHME, FOMOJIOTMUECKUH psAl. DTUIEH M NPONWIEH — MPOCTEUIINE MPEJICTAaBUTENN aJKEHOB: (QU3NYECKHE U
XUMHUYECKHE CBOICTBA (PeakIu THAPUPOBAHHUS, TAIOTEHUPOBAHNUS, THIpATAllMU, OKHCIECHUS U MOJTUMEPHU3aIiH ), TOJTy4eHHEe U IPUMEHEHHE.

Anxaauensl: OyraaueH-1,3 u metunOyranueH-1,3: cTpoeHne, BaxHelIne XUMHUECKUE CBOMCTBa (peakius noaumepusanun). [lonydenne
CHUHTETUYECKOI'0 KaydyKa U PE3UHBEL.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKUH psl. ATETUIICH — MPOCTEUINNIA TTPEACTABUTENh AIKUHOB: COCTaB, CTPOCHHE,
(bu3nUecKre U XUMUYECKHE CBOMCTBA (peaKluy THIPUPOBAHUS, TAIOTCHUPOBAHMSI, THAPATAIINH, TOPSHHUSI ), TOTyYeHHE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUeckne M XUMHYECKHE CBOWMCTBA (peaklMM TaJlOTEHUPOBAHUS M HUTPOBAHUS), MOMyYeHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, Quzuueckue u XUMudeckue ceoucmeda (peaxkyuu 2aio2eHupo8aHusi U HUMpOBAHUs), NOLyYeHue U
npumenerue. TOKCHIHOCTh apeHOB. [ eHeTHUeCKas CBA3b MEXKIY YIIE€BOAOPOAAMH, IPUHAICKAIUMH K PA3TMIHBIM KJIACCaM.

[IpupoaHble WCTOYHHKH YTIIEBOAOPOMOB. [lpuponHeiii ra3 u momyTHble HedTsHblie ra3bl. Hedth m e€ mpoucxoxaenue. CrocoOsl
nepepaboTku HeTH: TEPEeroHKa, KPEeKHHT (TepMUYECKHH, KaTamuTH4eckwii), muponus. [IpoaykTsl mepepaboTku HedTH, MX MPHUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOAYKThI €ro epepadoTKH.

DKcrepuMEHTAIbHbIE METOJbl M3YyUEHHUsSl BEIIECTB U HMX IMpEeBpallleHUui: O3HaKOMJIEHHE ¢ oOpa3lamMu IJIacTMacC, KaydyKOB M PE3UHBI,
komtekiuu «Hedp1b» u «Yronmb», MOIEIHPOBAHUE MOJICKYT YTJIEBOJOPOIOB W TaJOTCHOINPOU3BOIHBIX, MPOBEICHUE HPAKTHYECKOU pPabOTHI:
MOJIyYEHUE THIICHA U U3YYEHUE €TI0 CBOMCTB.

PacuérHble 3amaun.




Bbruuciienuss Mo ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA HMCXOMAHOTO BEIIECTBA WM IMPOAYKTa PEaKIUH I10
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJTHOT'O U3 UCXOIHBIX BELIECTB WIIM MPOIYKTOB PEAKIIUH).

Kucsopoacoaep:kamue opranu4eckue coeJuHeHUs

IIpenenpHble OHOATOMHBIE CHUPTHL. METaHON M 3TAHOJ: CTPOCHUE, (U3MUYECKHE M XUMHYECKHE CBOWCTBA (PEakUMM C AKTUBHBIMU
MeTaJlJlaMH, raJoreHOBOJA0POaMu, TOpPEHNE), IPUMEHEHUE. BolopoaHbIE CBA3M MEXy MOJIEKYJaMHu CIUPTOB. JlelficTBUe MeTaHoJIa U ATaHOJa Ha
OpPraHM3M YeJIOBEKa.

MHoroaToMHbI€ CIUPTHL. DTUICHIVIMKOJIb U INIMLEPUH: CTPOEHHE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOAECHCTBUE CO LIETIOYHBIMU
METaJulaMH, KaueCTBEHHAs peaklysi Ha MHOI0aTOMHbIE CIUPTHI). JleficTBHE Ha OpraHu3M uyesioBeka. [IpumMeHenue rmuepruHa U STUIICHIIIUKOIISL.

®deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYecKre U XuMHueckue cBoiictBa. TokcuunocTs (eHona. [Ipumenenue gpenona.

Anpnerunpl U Kemowuvi. DPOpMaIbAETHI, aleTANbICTU]: CTPOCHUE, (PHU3MUECKHE M XHMHYECKHE CBOWCTBA (peakiuM OKHUCICHUS U
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH ), [TOJIyUEHUE U IPUMEHEHHE.

OHOOCHOBHBIE ITpe/eNibHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsi KMCJIOTBI: CTPOCHHUE, (PU3MUECKUEe U XMMUYECKUE CBOWCTBA
(cBoiicTBa, OOmMe g Kiacca KUCIOT, peakuus 3Tepudukanuu), moinydeHue U npuMeHeHue. CTeapuHOBas M OJEHMHOBAs KHUCIOTHI Kak
MIPEICTAaBUTENHN BBICIIUX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBUE.

Crnoxable 2pupBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponmns cinoxubIX 3¢upos. XKupel. I'maponu3s xupos. [IpuMmeHneHune xupos.
buonoruueckas posb )KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKalus yrieBoaoB (MOHO-, JU- M Moiucaxapujiel). ['roko3a — mpocTeimuii MOHOcCaxapua: OCOOEHHOCTH
CTPOEHHSI MOJIEKYJIbl, QU3NYEeCKuEe M XMMHUYECKHE CBoWcTBa (B3aumozeiicTBue ¢ ruapokcugoM menu(ll), okucieHne amMMuadHbIM pPacTBOPOM
okcuja cepedpa(l), BoccraHoBieHHe, OpOXKEHHE TITOKO3b), HAXOKICHHE B IPUPOJIe, TPUMEHEHUE, Oroorudeckas posb. @orocunte3. Opykrosa
KaK U30MEp TIIFOKO3BI.

Kpaxman u nemironosa kak npupoHsle noauMepsl. CTpoeHHe Kpaxmana U Heiuono3bl. dusndeckne U XMMUYECKHE CBOMCTBA KpaxMaia
(Tuaponus, KauecTBEHHAs! PEAKIIMSI C HOJIOM).

DKcrepuMEHTAIbHbIE METOJbl W3YyU€HHUs BEIIEeCTB M UX NpPEBpaIleHU: NpoBeleHHE, HAONIOJACHHE M OMNHMCAHHE JIEMOHCTPAI[MOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC PEaKIMH OJHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHosa okcuaoM Meau(Il)), MHOroaTOMHBIX CIIUPTOB
(B3aumopeiicTBue rauriepuHa ¢ ruapokcugoM meau(Il)), anpaerunoB (OKUCIeHHE aMMHAYHBIM pacTBOpoM okcuia cepebpa(l) u ruapoxcumiom
meau(Il), B3anmopeiicTBre kpaxmaia ¢ HOJJOM), MPOBEACHNUE PAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnebie 3anaun.

Bbruuciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA pPEaKIUH I10
U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJTHOTO U3 MCXOTHBIX BEIIECTB MU MPOTYKTOB PEaKIUH).

A3oTcoiepkalie opraHn4eckie CoeIMHEHusI.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHuyeckre coequHeHns. Ou3nueckue 1 XMMUYeCKHe CBOMCTBA aMMHOKHUCIIOT (Ha MPUMEpE INIMLUHA).
buonornueckoe 3HaueHHE aMUHOKUCIIOT. IlenTumpt.

benku kak mpUpOAHBIE BBICOKOMOJIEKYIISIpHBIE coeAuHeHus. llepBuuyHas, BTOpUYHAs M TpPETHYHAs CTPYKTypa OeikoB. XHMHUYECKHE
CBOMCTBA OEJIKOB: THIPOJIN3, AEHATYpaLUs, KAUECTBEHHbIE PEaKLIUU Ha OEIIKU.



DKcIIepUMEHTAIbHBIE METO/Abl HM3y4YeHHs BEIIECTB M HMX IMPEBpaIleHUi: HAOIIOJIEHHE W ONHMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB:
JeHaTypanus OEJIKOB MPU HarpEBaHHH, [[BETHBIE PEaKIIUU OEIKOB.

BbicokomoiekyisipHble coeJUHeHUs

OcHOBHbIE TIOHATHS XHUMHH BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpU3AIIHH,
cpenHss MoJieKysgpHas Mmacca. OCHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPU3ALUS U ITOJIMKOHEHCALINS.

DKCcIepUMEHTAIbHBIE METO/Abl M3YYCHHs BEIIECTB M WX IPEBpAIICHUI: O3HAKOMIIGHHE C O0pa3liaMd HPUPOIHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

Me:xnpeamMeTHbIe CBSI3U.

Peanuzanust MeXMIpeMETHBIX CBsI3eH P U3yYEHUH OpraHnyeckoil xumuu B 10 Kitacce oCyIIecTBISETCS Yepe3 UCIOIb30BaHUE KaK 00IIUX
€CTECTBEHHO-HAYYHbIX IMOHATHUH, TaK U NOHITUMN, SBJISIOIIMXCS CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIE TOHATHUS: SIBJICHHWE, HAYYHBIM (aKT, TUNOTE3a, 3aKOH, TEOpHWs, aHAJIU3, CHUHTE3, KIAacCH(HKAINA,
MEePUOANYHOCTb, HA0JI0ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACITUPOBAHNUE.

®duszuka: Matepusi, SHEPrusi, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SJHEPTeTUYECKUI YPOBEHB, BELIECTBO, T€NO, 00bEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (pU3HUECKUE BETMUNHBI U €IUHHIIBI UX U3MEPECHUS.

buonorus: knerka, opranm3Mm, Ouocdepa, oOMEH BEImIECTB B OpraHu3me, (OTOCHHTE3, OMOJIOTMYECKHM aKTUBHBIC BemiecTBa (OCNKH,
YTJIEBOABI, XKHUPBI, GEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE€3HbIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHosorus: nuieBble MPOAYKThl, OCHOBBI PAllMOHAIBHOTO MUTAHMSI, MOIOIINE CPEACTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE MpenapaThl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuil aneMeHT. AToM. Sapo aToMa, H30TOIbL. DJIEKTPOHHAS 00004YKa. DHEPreTHYeCKre YPOBHHU, MTOAYPOBHU. ATOMHbIE OpOUTaH,
s-, p-, d- aneMeHTbl. OCOOEHHOCTH pacHpeesieHusl MIEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DIEKTPOHHAsS
KOH(UTrypamus aTOMOB.

Ilepuognueckuii 3akoH u Ilepumonnueckas cucrema xumuueckux snemeHToB [[. M. MenpeneeBa. CBs3b NEpUOANYECKOTO 3aKOHA H
[Iepnonnueckoil cucteMbl XUMHAYECKHX 31eMeHTOB JI. 1. MeHieneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHUS
CBOWCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0XKHBIX BEIIECTB 10 IPyNIaM U epruojaM. 3HaueHHe MepUoANIECcKOro 3aK0Ha
B Pa3BUTHU HAYKHU.



Crpoenue BemiecTBa. XUMHUUYECKasi CBsA3b. BUIIBI XMMUYECKON CBs3M (KOBaJCHTHAs HEMOJISIpHAS W TMOJSpHAsi, MOHHAs, METAJLNTMYECKas).
Mexanu3mbl 00pa30BaHUS KOBAICHTHOW XWUMHUYECKOW CBs3M (OOMEHHBI WM JOHOPHO-aKIENTOpHBIN). BomopomHas cBs3b. BajieHTHOCTB.
DneKkTpooTpruLaTeabHOCTh. CTeneHb OKUCIeHNs. VIOHBI: KATHOHBI U @aHUOHBI.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH IMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIIMYECKON PEIIETKU.

[TonsiTue o nucnepcHbIx cucteMax. ICTHHHBIE U KOJUIOUAHBIE pacTBOPbL. MaccoBas J0Jisl BELECTBA B PACTBOPE.

Krnaccudukanus Heoprannueckux coequHennii. Homenknarypa nHeoprannueckux BemiecTB. | eHeTnyeckas CBs3b HEOPraHUYECKUX BEIIECTB,
MIPUHAUISKAIUX K PA3IMYHBIM KJIaCCaM.

Xumunyeckas peaknus. Knaccuduxanus XMMHUECKUX PEAKIMil B HEOPraHMYECKOM M OPraHMYECKOM XUMHUHU. 3aKOH COXpPAHEHHUS MacChl
BEILIECTB, 3aKOH COXPaHEHUs U MIPEBPAILICHUS SHEPTUHU IIPU XUMUYECKUX PEAKIIUSX.

CKopocTh peakiun, e€ 3aBUCHMOCTh OT pa3IudHbIX (hakTopoB. OOpaTUMbIe peakiuu. XUMUIeCKoe paBHOBecue. DaKTOPHI, BIUSIOIMIAC HA
cocTtosiHre xuMuueckoro paBHosecus. [Ipunuun Jle larense.

DnexTponutuyeckas auccoruanus. CunbHble W chnabble 37meKkTpoiuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHCIHas, HEHTpaibHas,
LIETIOYHAs.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKCrepuMEHTAIbHBIE METOABl M3YYEeHUS BEIIECTB U WX MpeBpalleHuid: nemoHcTparus Tabmui «lleprogudeckas crucTreMa XUMUYECKHX
sanemenToB J[. . MenneneeBay, nsydeHune Mojeneil KpUCTALTHYECKUX PEeIETOK, HAOIIOCHHE U OMTUCaHHe IEMOHCTPAIIMOHHBIX U Ta00PaTOPHBIX
OTBITOB (Pa3I0KEeHUE MTEPOKCH A BOAOPO/Ia B MPUCYTCTBUU KaTaIM3aTOPa, OMPEICTICHUE CPEIbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAITHHOTO
WHJIUKATOpa, PEaKlMd HMOHHOTO OOMEHA), MPOBEICHHUE MPAKTUYECKON padoThl «BnusHuE paznuyHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM
peaKLm.

Pacuérneie 3amaumn.

Pacuérel Mo ypaBHEHUSAM XUMUUYECKHUX PEAKIIUM, B TOM YHCIIE TEPMOXUMHUYECKHE PaCUEThI, paCYEThI C UCMOJIH30BAHUEM MOHATHS «MACCOBast
JTOJISI BEIIECTBAY.

Heoprannyeckasi Xumus

Hemerannsl. [Tonoxxenue HemetannoB B [lepuoanueckoit cucreme xumudeckux snemeHToB J[. . MenaeneeBa 1 0COOCHHOCTH CTPOEHUS
aToMoB. PU3MYECKHE CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha TpUMEPE KUCI0opoaa, cephl, (hochopa u yrieponaa).

XWMHYECKHE CBOMCTBAa BaXKHEHIIIMX HEMETAJJIOB (TajJOreHOB, Cephl, a30Ta, Gocdopa, yriaeposaa U KpeMHHS) U UX COCIUHEHUH (OKCHJIOB,
KHUCJIOPOJICOACPKAITUX KUCIOT, BOAOPOJAHBIX COCTUHEHUN ).

[IpuMeHeHne Ba)KHEUIIUX HEMETAJIOB U UX COETUHEHUH.

Meramnel. [lonoxenune metamnoB B Ilepumomnueckoit cucreme xumudeckux anmemeHToB JI. M. MenneneeBa. OcoOEHHOCTH CTpOEHUS
AJIEKTPOHHBIX 000J10UeK aToMOB MeTauioB. O0mue ¢puznueckre cBoHCcTBa MeTauIoB. CIlaBbl METAUIOB. DICKTPOXUMHUUSCKHUHN Psijl HANTPSKECHUI
METaJUIOB.

XUMHYECKHUE CBONCTBA BAXKHEUIIMX METAUIOB (HATpUil, KaJuid, KaJbLIUi, MarHui, aJllOMUHUN, IIUHK, XPOM, >KeJie30, MeIb) M HX
COCTUHEHUM.



OO6mue cnocoObl MOTy4YeHUs MeTaoB. [I[puMeHeHne MeTauioB B OBITY M TEXHHKE.

DKCIepUMEHTAIBHBIC METO/IbI H3yUSHUS BEIIECTB U UX MPEBPAIICHUI: N3ydeHNE KOJIEKIINU «MeTaJuTbl U CIUIaBbl», 00pa3lloB HEMETAIIIOB,
peleHre SKCIEPUMEHTANBHBIX 3aja4, HAOJIOJCHUE W ONMKMCAHHE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIMBITOB (B3aWMOCHCTBHE THIPOKCHIA
QTFOMUHHUSI C PACTBOPAMH KHUCJIOT U IIEI0YEH, KaYECTBEHHBIE PEaKIIMY Ha KATHOHBI METAJLIIOB).

PacuérHpic 3ama4n.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B
peaKIK BEIIECTB, pacy€Thl MacChl (00BEMA, KOJTUYECTBA BEIIECTBA) IPOYKTOB PEAKIIMH, €CIH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHuS U JKH3Hb

Ponp xumMuum B obecriedeHHH 5KOJOTHYECKON, YHEPreTUYECKON M MHILEBOM 0e30MacHOCTH, pa3BUTHUM MenuuuHbl. [loHSATHE O HaydyHBIX
METO/Iax MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUMN.

[IpencraBnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO MOJYyYEHUs BAXKHEUIIIUX BEIIECTB.

UYenoBek B MUpE BELIECTB M MAaTepUalOB: BAKHEWILINE CTPOUTENbHBIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepUalibl, KPAaCKH, CTEKJIO,
KepaMHUKa, MaTepualbl AJisl 2IEKTPOHUKH, HAHOMATEePHAIIbI, OpPraHUYEeCKUE U MUHEpalIbHbIE YI00pEHUsI.

XUMHS ¥ 37I0pPOBBE YEJIOBEKA: MPaBUJIA UCIIOIb30BAHMS JICKAPCTBEHHBIX MPEMapaToB, MpaBuia 0€30MaCHOTO HUCIIOIb30BAHMS TIPENapaToB
OBITOBOM XMMHH B IIOBCEIHEBHON KU3HH.

MexnpeaMETHBIE CBSI3H.

Peanu3arus MexXMIpeIMETHBIX CBsI3€l P U3yYeHUH OOIIei 1 HeopraHudeckoi Xumun B 11 Kacce ocyliecTBiseTcs yepe3 UCTOIb30BaHUE
KaKk OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUH, TaK W TIOHSTHH, SIBJSIOMIMXCS CHCTEMHBIMHU JUJISl OTIEIBHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
ITUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TMOHATHSA: HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CHHTE3, KJIacCU(PUKAIUA, MEePUOTUIHOCTD,
HaOI0/IeHNE, SKCTIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHNE, SIBICHUE.

®usuka: Marepus, SHEPrusi, Macca, aroM, BJEKTPOH, MPOTOH, HEWTPOH, MOH, W30TOI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN
YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NUECKIE BEIMUNHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MakKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

I'eorpacdus: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOM3BOJCTBO CTPOUTEIBHBIX MATEPHUATIOB, CEIbCKOXO3IMCTBEHHOE
MIPOM3BOJICTBO, MUIIIEBAasT TPOMBIIIUICHHOCTD, (hapMalieBTHIecKasi TPOMBIIIUIEHHOCTb, MTPOU3BOJICTBO KOCMETHYECKUX IPEnapaToB, MPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pUAIIOB, 3JIEKTPOHHAS ITPOMBILILIEHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMEI 110 XMW HA BA30OBOM VYPOBHE CPEJIHEI'O OBILIET'O
OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMHUCS TMPOTPaMM CpEIHEro oOmiero oOpa3oBaHUS
(JIMYHOCTHBIM, METANPEIMETHBIM M IMPEIMETHBIM). Hay4HO-MeTOMM4YecKOl OCHOBOHM sl pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IPOTpPaMM CPEAHEro O0IIero 00pa30BaHUs SBIISETCS CUCTEMHO-ICSTEIBHOCTHBIH ITOIX O/,

B COOTBETCTBHM C CHCTEMHO-IIEATEILHOCTHBIM IMOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS Npeamera «XHUMHUsS» Ha
YPOBHE CpPEIHEro 00LIero 00pa30BaHus BBIICICHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAHUE OOYYAIOIIUMHCS POCCUHCKOW TPaXKIAHCKOW HWACHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOSITCIBHOCTH U
CaMOOIIPEICIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUCHHIO;

1eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JTMYHOCTH HA OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPUUYECKUX TPaaULIUi 0a30BOM
HAayKU XMMHHU,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaThCSI B CBOCH JCSTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
NPUCYIIUMH TIEIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHuUs;

HAJIMYUEC IIPpaBOCO3HAHUA SKOJIOTHYECKOU KYJBbTYPEI 1 CIIOCOOHOCTH CTaBUTH eI U CTPOUTD KU3HCHHBIC ITJIAHBI.

JIngHOCTHELIE PE3YIbTATBl OCBOCHUSA MNPCIMETA «XUMUI» JOCTUTaOTCA B €IUHCTBEC y‘~IC6HOI\/’I W BOCHUTATEILHOU ACATCIIBHOCTU B
COOTBETCTBUHM C TYMAHHCTUYECKUMH, COIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMHU WM HJCaJaMH POCCHICKOTO TPaKIaHCKOTO
o0I1ecTBa, MPUHATHIMU B OOINECTBE HOPMAMH W TpPaBHJIAMH TOBEICHHUS, CIOCOOCTBYIOIIMMH TpOIIECCAaM CaMOIIO3HAHUS, CaMOPa3BUTHS U
HPAaBCTBCHHOI'O CTAHOBJICHHUA JINYHOCTH O6y‘IaIOHIHXC5I.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpaxaroT CQOPMHUPOBAHHOCTH OIbITa MO3HABATENIbHONW M MPaKTHYECKON
JESITEIbHOCTH 00YUAIOIIMXCS [0 peaTU3alliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUA 00y4aloIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U IIPABOIIOPAIKY;

MNPEACTABJIICHHUA O COLMUAJIBHBIX HOpMax U MpaBUjiax MEKINIHOCTHBIX OTHOIIIEHUN B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICATEIILHOCTH MPHU CO3JAaHUU YUSOHBIX MPOCKTOB, PEIICHUN YUEOHBIX U MMO3HABATEIbHBIX 3ajad,
BBIMOJIHCHUH XUMHUYECKHX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHMMATh MOTHBBI, HAMEPEHHMs], JIOTUKY M apryMEeHTbl JPYTUX MpPHU aHaJIU3€ Pa3jIMyYHbIX BHUJOB y4eOHOMH
NeSITeITbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:



LIEHHOCTHOTO OTHOIIEHHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEJIUI0 OTEYECTBEHHON XUMUU;

YBOKCHHSI K MPOIIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUYECKOTO MPUMEHEHUS XUMHUHU, OCO3HAHHS TOTO, YTO JTOCTHIKEHUS HAYKH €CTh
PE3yNbTaT ATUTENIbHBIX HAOMIOIEHUH, KPONOTIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpeca U TO3HABATEIbHBIX MOTHBOB B IOJIYYEHHU U TOCJIEAYIONIEM aHajau3e MHGOpMaluu O MEPelOBBIX JOCTHXKEHUAX COBPEMEHHOM
OTECUYCCTBEHHOM XHUMHUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOr0 MIOBEICHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMHUUECKUMU SBJICHUSIMU, H IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEJACHUE U TIOCTYIIKH CBOMX TOBAPUIICH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUN
3TUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHHUS IIEHHOCTEH 3/10pOBOT0 U 6e30macHoro o0pasa KHU3HU, HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DHU3HUECKOMY
Y TICUXUYECKOMY 3/I0POBBIO;

COOJTFOICHHS TIPaBWIT 0€30TIACHOTO OOpAIIEHUS C BEIIECTBAMH B OBITY, TIOBCETHEBHOM JKU3HH U B TPYAOBOH IEATEIHHOCTH;

MOHUMAaHUS [IEHHOCTH MPAaBWJI WHANBUAYAIBHOTO M KOJJIEKTUBHOTO 0€30MacHOTr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3A0POBBIO M KU3HU
JIIOJICH;

OCO3HaHUS MOCJICICTBUM U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOIECHUS aTKOT0JIsl, HAPKOTHUKOB, KYPeHHUS);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHKATUBHOM KOMIETEHTHOCTH B y4€OHO-HCCIIENOBATENbCKON N1eATeIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKOM M APYTUX BHJAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4aCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COLUATLHON HAIPAaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUUECKOMY U3YUCHHUIO MTPOPECCUil pa3IMIHOro PoJia, B TOM YHCIIe HA OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yJabTaTaM TPYJA0BOU 1€ATeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHIYaTBbHON TpaeKTOpUM o0Opa3zoBaHus, Oyaymiei mnpodeccuu W peamu3aluud COOCTBEHHBIX
KU3HEHHBIX TUTAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0rMYeCcKOro BOCIIMTAHMS:

AKOJIOTHUECKH 1EIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU Ha 3emie;

MMOHUMAaHHUS TJI00ATFHOTO XapaKTepa dKOJOTHYECKHUX MPoOIIeM, BIUSHUS YIKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPHUPOIHON U COLMaIbHOU
CpeIibI;

OCO3HaHHUs HEOOXOUMOCTH UCIIOIb30BaHUS JOCTIXKEHUN XUMUHU ISl PEIIEHUs] BOIPOCOB PAIlOHATBHOIO MPUPOIOIOIB30BaAHUS;



AKTUBHOTO HEMPUATUS JCUCTBUN, NPUHOCSIIMX BpPEJ OKPYXKAIOUIEH MPUPOAHONH cpele, YMEHHUs IMPOTHO3UPOBATH HEOIArONpHSITHBIC
9KOJIOTUYECKUE MOCIEACTBUS TPEANPUHUMAEMbIX IEUCTBUHN U NMPEIOTBPAIIATh UX;

HaJU4Ms PA3BUTOTO SKOJOTHUYECKOTO MBIIIJICHUS, IKOJOTHUYECKON KYJIbTYpHI, OMbITA ACATEIHOCTH KOJOTHYECKON HAIPABICHHOCTH, YMCHHS
PYKOBOJICTBOBaTbCSI MMM B TIO03HABaTEIbHOH, KOMMYHHKATHBHOM M COIIMAJIBHOM TMpPAaKTHKE, CIOCOOHOCTH W YMEHHS AKTHUBHO IPOTHBOCTOSITH
uaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON IPAKTHKH,

MOHUMaHUS CHEU(PUKN XUMHHU KaK HAyKH, OCO3HAHUA €€ pOoJIu B OPMUPOBAHUHN PAIMOHAIBHOTO HAYYHOTO MBIIIUICHHSI, CO3aHUH I[EJI0OCTHOTO
MpeJICTaBICHUs] 00 OKPY’KAIOLIEM MHpE KakK O €IMHCTBE MPHUPOJAbI M YEIOBEKa, B MO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHHuU MpodiieM
COXpaHEHUS MPUPOTHOTO PABHOBECHS;

YOSKIEHHOCTH B OCOOOM 3HAYUMOCTH XHMHUU JIJISi COBPEMCHHOW IMBIJIM3AIMU: B €€ TYMaHUCTHYECKOW HAIPABICHHOCTH M BaXXHOW POJIH B
CO3/IaHUM HOBOM 0a3pl MaTepHalbHON KYJNbTYpbl, pPELIEHUU TII00ATbHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHUSL YEIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MHUIIEBOM U IKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, OOECICUEHUU YCIOBHM YCHEIIHOTO TPyAa M KOJIOTUYECKU
KOM(DOPTHOM JKU3HH KKJOTO YiIeHa 00IIeCcTBa,

€CTECTBEHHO-HAyYHON TPAaMOTHOCTH: IMOHHMMAHMs CYIIHOCTM METOJOB IO3HAHUS, HCIOJBb3yeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCIOJIb30BaTh MOy4yaeMble 3HAHUA I aHAINU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro MUPA U MPOUCXOISIIUX B HEM M3MEHEHUH, YMEHUS JeaTh
000CHOBaHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOLIUXCS JAaHHBIX C LEIbI0 MOTYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITLHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUSI JIJIs1 PEIICHUsI POOJIEM B peabHbIX KU3HEHHBIX CUTYaIIHIX;

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEIHCKOM A TEIHbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO M CamMO0Opa3oBaHUIO, K AKTUBHOMY MOJYUYEHHUIO HOBBIX 3HAHHH MO XUMHH B
COOTBETCTBHUH C KU3ZHEHHBIMH MOTPEOHOCTAMHU;

WHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3audHbIX chepax npodheccuoHaTbHOU IesATeTbHOCTH.

METANIPEIJMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS YU€OHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus BKIIOYAOT:

3HAUUMbIe JUISI  (POPMHPOBAHUSI MHPOBO33PEHHUS OOYYAOMIMXCS MEKIUCIHUIUIMHAPHBIE (MEXIpPEIMETHBIE) OOIIeHAyYHbIC TTOHSATHS,
OTpaXkarolllie LEJOCTHOCTh HAYYHON KapTUHBI MUpa U CcTIelU(UKY METOAO0B MO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJICHHE, MPOIECC, CUCTEMA, HAYYHbIM (aKkT, NPUHIMI, TUIIOTE3da, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJ0BaHHE, HAOIIOJCHUE,
U3MEepeHue, IKCIEPUMEHT U JIpYyTHe);

yHHUBEpcaJbHble y4yeOHble JIeHCTBUS  (TO3HABaTelIbHbIE, KOMMYHUKATUBHBIE, pEryJsATUBHbIE), oOecneunBaomue ¢GOpMUPOBAHUE
(GYHKIIMOHATBHOM IPaMOTHOCTH M COI[UAIBHOIN KOMITETEHIIUU 00yYaroINXCs;



CIOCOOHOCTh O0YYArOIIMXCSl MCIOIb30BaTh OCBOSCHHBIC MEXKIUCIUIUITMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHBEPCAIbHBIC YIeOHBIC
JICHCTBUS B IO3HABATEILHON U COUMAIIBHON MPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH yYE€OHBIMH II03HABATEIbHBIMHA, KOMMYHHUKATUBHBIMH U
PEryISATUBHBIMU JEHCTBUSIMH.

OBiajieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOATENILHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTpENEATh IENH JeATEIBHOCTH, 3a/JaBas TMapaMeTpbl M KPHUTEPUU HUX JOCTHD)KCHHS, COOTHOCHTH pPEe3YNbTaThl ACATEIHBHOCTH C
MTOCTaBJICHHBIMH IICIISIMH;

MCIIOJIb30BATh MPU OCBOSHUH 3HAHUU MPUEMBI JIOTUIECKOTO MBIIIICHUS — BBIACIATh XapaKTepPHbIC MPU3HAKH TMOHATUN U YCTAHABIIMBATH UX
B3aMIMOCBSI3b, HCIIOJI30BATh COOTBETCTBYIOIINE MTOHATHS JIJIsl OOBSICHCHHS OT/ICIIHHBIX (DAKTOB M SIBIICHUH;

BBIOMPATh OCHOBAHUSI M KPUTEPUH LTSI KIaCCU(UKAIIMU BEIIECCTB U XUMHUYCCKUX PEaKIIHi;

yCTaHABIUBATh NPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKy U3YUaeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHAYKTUBHBIC, ACAYKTHBHBIC, IO AaHAJOTHUM), BBISABISATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYJIUPOBATH BHIBOIBI M 3aKITIOUCHHS,

MPUMEHITh B TMPOIECCE MO3HAHUS, HCIONb3yeMble B XUMHUHU CHMBOJHYECKHE (3HAKOBHIE) MOJETH, IMPeoOpa3oBBIBATH MOJIEIbHbBIE
MPEJICTABICHHUS] — XUMUYECKHI 3HAK (CHMBOII) dJI€MEHTa, XUMU4ecKkas (opmyia, YpaBHEHHE XUMUYECKOW pPEeakIuu — MpU PEUIeHHH Y4eOHBIX
MO3HABATENIPHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TPEJCTABICHUS I BBISIBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIIHA.

2) 6azoBble HCCIeA0BaTEIbCKHE 1eliCTBHS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUi;

dhopmMyTupoBaTh IEH U 33]]a4l UCCIIEIOBAHUSI, HCTIOIB30BaTh MTOCTABJICHHBIC U CAMOCTOSITENHFHO C(HOPMYTUPOBAHHBIE BOPOCKHI B KAYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /TSI JOPMUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE MPABMIIBHOCTU BHICKA3bIBAEMBIX CYKICHHIA;

BIIQJICTh HABBIKAMH CAMOCTOSITENILHOTO IIJIAHHPOBAHUS W TPOBEACHUS YYCHHMUECKUX OKCICPHUMEHTOB, COBEPIICHCTBOBATH YMEHHUS
HaOIII0IaTh 332 XOJIOM TMpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro Pe3ylbTaT, (GopMyTupoBaTh O0OOIIEHUS W BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O TIPOJICITaHHOM paboTe;

MpuoOpeTaTh OIBIT YYCHUYECKOW WCCIEOBATEILCKOW M TPOCKTHOM JEATEIHHOCTH, TPOSBIATH CIHOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOOB MIO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHUKAX WHGOpMAIUU (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIPAaBOYHBIC
nmocobust, pecypcel HHTEepHeTa), aHAIM3UPOBATh HMHQPOPMALMIO PA3JIMYHBIX BHUJIOB W (GOpPM TMPEACTABJICHHS, KPUTHUYECKH OIICHHWBATh €€
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCT;



(dbopMyIMpoBaTh 3ampoChl U MPUMEHATH pa3IMYHbBIE METOJBl NpPU TOHUCKEe M OoTOOpe HH(OpMAIUM, HEOOXOAMMOH Ui BBITOIHEHHUS
y4eOHBIX 3a7a4 ONpPEAeNEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHHsI HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMabHYIO (popMy IpeiacTaBieHHss UHGopManuu (cxembl, rpadUKu, TUarpaMMbl, TaOJIUIbl, PUCYHKU U
Apyrue);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEICTBA PU padoTe ¢ XMMUYECKOH MH(OPMAIIUEii: MPUMEHATh MEXIIpeIMETHbIE ((hru3nyeckue
U MaTeMaTU4yecKHe) 3HaKu ¥ CUMBOJIbI, (OPMYJIbl, a00peBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIAHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JTaeMOW TEMbl B XOJ€ JWANOTa W/WIH TUCKYCCHH, BBICKA3bIBaTh WICH, (HOPMYIHUPOBATH CBOM
IPEJI0AKEHUS OTHOCUTEIBHO BBIIOJHEHMSI IPEAJIOKEHHOM 3a1a4;

BBICTYNIaTh C IMpE3eHTAleldl pe3yJbTaTOB I03HABATENBbHOM JEATEIIbHOCTH, IOJTYYEHHBIX CAMOCTOSTEIbHO MM COBMECTHO CO
CBEpCTHUKAMM IPH BBIIOJHEHUH XMMHUYECKOIO SKCHEPUMEHTa, NPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOMCTB M3y4daeMbIX BELIECTB,
peanu3anuy yaeOHOTO MPOEKTa U (OPMYIIMPOBATH BBIBOAKI 110 PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN IyTEM COTIACOBAHMS ITO3UIIHIA B X0/
00cyxeHust 1 0OMEHa MHCHHUSIMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYLECTBIIATH CBOIO MO3HABATEIBHYIO JEATEIBHOCTD, ONPEAEIsAsa €€ UENN U 3a/1a4k, KOHTPOJINPOBATh U
0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeJlaraéMblii aJFOPUTM JEUCTBUN NpPU BHINOJHEHHM YYE€OHBIX M MCCIEI0BAaTENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO UX PELIeHUs C YIETOM MOTyYEHUSI HOBBIX 3HAHUM O BEIIECTBAX U XMMHUECKHUX PEaKIIMSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

MHNPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpenMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABIEHUN O XMMHYECKON COCTaBJISIOUICH €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, POJIM XUMHUH B MO3HAHUU
SBJIGHUN TPUPOJbI, B (POPMUPOBAHUHU MBIILIEHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHOM TPaMOTHOCTH, HEOOXOAMMOM ISl pelIeHHUs
MPAKTUYECKHX 3a/1a4 U HKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/10pPOBBIO M IIPUPOTHOMN Cpejie;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWUU, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOUINE MOHATUS (XUMUYECKUN SJIEMEHT, aTOM, 3JICKTPOHHAs
000J104YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBA3b, CTPYKTYpHast popmyina (pa3BEpHyTas U COKpAIIEHHAs),
MOJIb, MOJISIDHAsI Macca, MOJISIpHBIA 00BEM, YIIepOIHbIN CKeJleT, (QyHKIHMOHAIbHAS TPYIIA, PAIUKall, H30MEepUs, H30MEPbI, TOMOJIOTHYECKUN ps L,



TOMOJIOTH, YIJI€BOAOPOABI, KUCIOPOA M a30TCOIAEpPXKAIIUE COEAMHEHUS, MOHOMEp, IOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COEMHEHMS); TEOpPUU M 3aKOHbI (TE€OpUs CTPOEHMsI OpraHudeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XMMHUH; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE NMOHMMAHUS NMPUUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHX SIBIEHUH, (PaKTOIOrn4ecKre CBeIeHUsI O CBOMCTBAaX, COCTABE, OJYYEeHUH U 0€30I1aCHOM HUCIOJIb30BaHUN BAKHEHIINX OPraHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM JIEATEIBHOCTH YEIOBEKA,

c(OPMHPOBAHHOCTh yYMEHHH BBIABIATH XapaKTepHbIE TNPU3HAKK TOHSATUH, YCTaHABIMBATh MX B3aWMOCBS3b, HCIOJb30BATH
COOTBETCTBYIOLIME TOHATHUS IPU OIMCAHUU COCTAaBA, CTPOEHUS U IIPEBPAILEHUH OPraHNnYEeCKUX COCIMHEHUH;

c(OPMHUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JAJIi COCTaBJIEHUS MOJEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEéHHOM) (GOpMysl OpPraHNYEeCKUX BEIIECTB U YPaBHEHUH XMMUYECKUX PEaKLUil, N3roTaBIMBaTh MOJEIN MOJEKYI OpraHMYECKUX BEIIECTB
JUIS WIUTIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(OPMHPOBAHHOCT, YMEHHUH YCTaHABIMBATh NPUHAIICKHOCTh HM3YYCHHBIX OPraHUYECKHWX BEHIECTB IO HX COCTAaBYy W CTPOCHHUIO K
OIpeIeIEHHOMY KJIacCy/TpyIle COelMHEHUH (YIiIeBOOPO/Ibl, KUCIOPO M a30TCOAEPIKAIME COSAMHEHUS, BHICOKOMOJIEKY/ISIPHbIE COEANHEHUS),
JaBaTh UM Ha3BaHUsA No cucrematnuyeckoid HoMmeHkiarype (IUPAC), a Takxke NpUBOAMTH TPUBHAIbHBIE Ha3BaHUs OTHAEIbHBIX OPraHUYECKUX
BEIIECTB (ITWJICH, NMPONMJICH, aleTHJICH, STHJICHTINKOIb, TIIHLIEPHUH, (eHOd, (opManbIeruy, aneTaabIerha, MypaBbHHAS KHCIOTAa, YKCYCHas
KHCJIO0TA, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, Kpaxmall, LeJUII0I103a, [IIULKH);

c(OPMHPOBAHHOCTb YMEHUS ONPEAEIATh BUIbl XUMHUYECKOM CBA3HM B OPraHUYECKUX COETMHEHUSAX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOpUU CTPOEHHUs OpraHmdeckux BemiecTB A. M. ByriepoBa it oObsiCHEHUS
3aBHCHMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOECHMS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3MUECKHE M XMMHMUYECKHE CBOWCTBAa TUIIMYHBIX IpeJCTaBUTENIEH
pa3IUYHBIX KJIACCOB OpPraHMYECKHX BEIIeCTB (METaH, 3TaH, 3TUJIEH, MPONWIEH, alleTHIIeH, OyTanuen-1,3, Metunoyranuen-1,3, 6eH3011, MEeTaHO,
3TAHOJI, STUICHIJIMKOJIb, TIMLEPHUH, (PEHOI, alleTalbJeru], MypaBbuHasi U YKCYCHasl KUCIIOTHI, IJIF0OK03a, Kpaxmall, 1eJUII0I03a, aMUHOYKCYCHas
KHCJIOTa), WJUTIOCTPUPOBATh T€HETHYECKYIO CBS3b MEXAY HMMM YPaBHEHMSIMH COOTBETCTBYIOIIMX XHMHYECKHX PEaKIMH C HCIOIb30BaHUEM
CTPYKTYPHBIX GOpPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOIO ChIphs (HEe(Th, MPUPOIHBIA Tra3, Yroyb), CIOCOOBI HX
nepepadoTKU U MPAKTHUECKOe IPUMEHEHHE MPOIyKTOB epepaboTKy;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMUCICHHS M0 XUMHUYECKHUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBAa MCXOJHOIO BEIIECTBA
WM MIPOJIyKTa peakluy M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 MCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOH 3HAHMH 00 OCHOBHBIX METOJAaX HAyYHOI'O IMO3HAHMSA, UCMOJIb3YyEeMBIX B XHMHUHU NpU
M3YYEHHUH BEIIECTB U XMMUYECKUX SIBIICHUH (HaOst0/IeHne, U3MEpEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHKE), UCIIOIb30BATh CUCTEMHbBIE XUMHYECKHE
3HAHUSA JUISL IPUHSATHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTb YMEHUH COOIOAATH MIPAaBUJIA MTOJIb30BAaHUSI XMMUUYECKON NIOCYI0M U 1a00paTOpHBIM 000pYJOBAHUEM, a TAKXKE ITPaBUIIa
o0pallIeHus C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU O BBIMIOJIHEHHIO TAOOPAaTOPHBIX XMMHUYECKHX OIIBITOB,;



c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBINOJHATH XWMHUYECKHN OSKCIEPHUMEHT (IIPEBpAIlEHUs] OPraHMYECKUX BEIIECTB IpPHU
HarpeBaHWH, IOJyYCHHE JTUJICHA M HW3YyYCHHE €ro CBOMCTB, KAUYeCTBCHHbIC PEAKIMH OPraHMYECKHX BEILECTB, JACHATypauus OElIKOB Hpu
HarpeBaHuu, LIBETHbIE PeaKIMKU OEIKOB) B COOTBETCTBHH C MPAaBWJIaMU TEXHUKU 0€30MacHOCTH MPH OOpaIllEeHUH C BEIIECTBAMU U J1JaOOPATOPHBIM
0o0Opy/nOBaHUEM, TMPEJCTABIATH pE3yJbTaThl XWMUYECKOTO JKCIepuMeHTa B (opMe 3alucH YPaBHEHHH COOTBETCTBYIOIIMX pEakUuil u
(bopMyIHpPOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU aHAJIU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO, MOJYy4aeMyl0 M3 Pa3HbIX UCTOYHUKOB (CpelcTBa
MaccoBoi uHpopmanuu, IHTepHET U apyrux);

c(OpMUPOBAHHOCTh YMEHHM COOMIOAATH MpaBUiia SKOJIOTMUECKH 1€J1ecO00pa3HOro MOBeIeHUs B ObITY U TPYAOBOM JESATEIbHOCTH B LIEISAX
COXpaAHEHHUsI CBOETO 3J0POBbA U OKPYKAIOLIEH MPUPOIHON Cpeibl, OCO3HABATh ONACHOCTh BO3ACHCTBUS Ha KUBbIE OPraHU3Mbl ONpPEIEIEHHBIX
OpPraHMYECKUX BEILIECTB, MOHMMas cMblca nokazarens [1/IK, moscHATe Ha mpuMepax crocoObl YMEHbBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOrO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

uis 00ydarolmuXcsi ¢ OrPaHUYEHHBIMH BO3MOKHOCTSMH 3JI0POBbS: yYMEHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJax
[TO3HAHMS BEIIECTB U XUMHUECKHUX SIBJICHUII;

IUISL CIICTIBIX M CIa0OBUAAIIMX OOYYAFOLIMXCS: YMEHUE UCIIOJIb30BaTh PEelibeHO-TOYCUHYIO cucTeMy oOo3HaueHuii JI. Bpaiins mis 3anucu
XUMHYECKHX (OPMYIL.

11 KUIIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpPA, POJIH XHUMHH B TO3HAHHUU
SBIIGHUW TPUPOJBI, B (POPMHUPOBAHUHU MBIILIIEHUS U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIMOHATHHOW TPaMOTHOCTH, HEOOXOAMMOMN ISl pEIIeHUs
MPAKTUYECKHUX 33/1a4 U IKOJOTHYECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOJTHON CPEJIE;

BJIaICHHUEC CHUCTEMOM XUMHYECKHX 3H3HI/II>1, KOTOpas BKIIIOYACT: OCHOBOIIOJIATraroIe MOHATHA (XI/IMI/I‘-IGCKI/Iﬁ QJIEMEHT, aTOM, M30TOII, S-, pP-,
d- sJeKTpoHHBIE OpOUTATM aTOMOB, MOH, MOJIEKYJA, MOJb, MOJSIPHBI OOBEM, BAJIEHTHOCTH, JEKTPOOTPUIATEILHOCTh, CTENEHh OKHUCICHUS,
XUMHYECKass CBsi3b (KOBAJICHTHAs, WOHHAS, METa/NIMYecKasi, BOJOPOAHAS), KPUCTAIUTMUECKAs PEHIETKA, TUIBI XUMHUYECKUX pEeakluid, pacTBOp,
QJICKTPOJHUTBI, HEQJICKTPOJIUTEI, SJICKTPOJIUTUUCCKAA JUCCOHUALUA, OKUCINTEIIb, BOCCTAHOBUTCIIb, CKOPOCTbH XUMHYECKON p€akunu, XUMHUYCCKOC
PaBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS IEKTPOJIUTUUECKON TUCCOIHAINH, Iepuoaudeckuii 3akoH J[. . Menneneesa, 3aKoH COXpaHEHHUS MaCChl
BEIIECTB, 3aKOH COXPAHEHHS M TMPEBPALICHUS DSHEPTUUM TPHU XUMHUYECKHUX PEaKIMSIX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3BIK XHMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JIeKAIINEe B OCHOBE TTOHUMAaHUSI TPUUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUHN, (DaKTOJIOTHUECKUE CBEICHHUS O

CBOﬁCTBaX, COCTaBeE, HOHy‘IeHI/II/I nu 6630H3CHOM HNUCITOJIb30BaAaHNHU Ba)KHefIIHHX HeOpl"aHI/I'-IeCKI/IX BCIICCTB B 6I)ITy nu HpaKTI/ILIeCKOﬁ JCATCIIBHOCTHU
YeJI0BEKa;



cOPMUPOBAHHOCTh YMEHHWI BBISABIATh XapaKTepHbIC MPHU3HAKH T[OHSATHH, YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME IMOHATUS MPU ONMUCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAICHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XHMUYECKYI0 CHMBOJHMKY JJISi COCTaBICHHUS (OPMYJI BEIIECTB M ypaBHEHUN XUMHUYECKUX
peaknuii, cucremarndeckyro HomeHKIaTypy (IUPAC) u TpuBManbHBIC Ha3BaHUS OTACIBHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIi Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, raiéHasi U3BeCTh, HeraléHas U3BeCTh, MUThEBAS COJla, IUPUT U JPYTHE);

c(hOPMUPOBAHHOCTh YMEHUH ONPEAETSATh BAJICHTHOCTh M CTENIEHb OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO COCTABA,
BUJI XUMUYECKOM CBA3M (KOBaJCHTHAs, MOHHAS, METAJUIMYECKas, BOJAOPOIHAS) B COCIMHEHUSAX, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (ATOMHAs, MOJIEKYJIsIpHAs, HOHHAsA, METAJUTMUECKast ), XapaKTep Cpeibl B BOJHBIX PaCTBOPaX HEOPraHUYECKUX COEIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIIICKHOCTH HEOPraHMYECKHUX BEIIECTB MO UX COCTaBY K OMPEEIEHHOMY KJIacCy/TpyIie
COEIMHEHHH (ITPOCTHIE BEIIECTBA — METAJIBI M1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHHM S, KUCJIOTHI, aM(OTEPHbBIE THIPOKCHUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuomudeckoro 3akona JI. M. MeHneneeBa W JEMOHCTPUPOBATH  €rO
CUCTEMAaTU3HPYIOIIYIO, OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX 3JeMeHTOB 1—4 mepuonoB llepuonnueckoii
cucteMbl xumudeckux siemeHToB [[. WM. MenpaeneeBa, UCHoib3ys MOHSATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHUY,
OOBSICHSTH 3aKOHOMEPHOCTH M3MECHEHUS CBOWCTB XUMUYCCKUX IJIEMEHTOB U UX COCIMHEHUH MO TeproaaM | rpymmamM [leproandeckoit CucTemsl
XUMHYECKUX 3eMeHTOB [I. 1. MeHaeneeBa;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTepU30BaTh (OMHUCHIBAThH) OOIINE XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
MOATBEPK/IATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEX]Yy HEOPraHWYEeCKHMMH BEIIECTBAMH C TIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATh XMMHUYECKHE PEAKIMU MO Pa3INYHbIM MpPU3HAKaM (YUCIYy M COCTaBy pearupyrommx
BEIIECTB, TEIIOBOMY 3 (PEKTy peakiiu, U3MEHEHUIO CTENEeHEN OKUCTIECHHSI 2JIEMEHTOB, OOPaTUMOCTH PEaKIiy, YIacTHUIO KaTallu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIIATh YPAaBHEHUS PEAKIUN Pa3TUYHBIX TUIIOB, MOJIHBIE U COKPAIIEHHBIC YpaBHEHUS PEaKI[Uii MOHHOTO
oOMEHa, YIUTHIBAs YCIOBUS, TPH KOTOPBIX ATH PEAKITUU YT 0 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHUUN MPOBOJUTH PEAKIMH, MOJATBEPKIAIONINE KA4YeCTBEHHBIM COCTaB Pa3UYHBIX HEOPTaHMYECKHX BEIIECTB,
pacno3HaBaTh ONBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUM PAaCKpBIBATh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMH TOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca THX PEaKInii;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEaKIMHU OT Pa3jNuHbIX (PAKTOPOB; XapaKTep CMEIleHUs
XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3neicTBus (mpuHiun Jle [llaTense);

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMHUYECKUE TIPOIIECCHI, JISKAIME B OCHOBE ITPOMBITIUICHHOTO TIOTYYEeHUsI CEPHOM KUCIIOTHI,
aMMHaKa, a Takke CHOPMHPOBAHHOCTh MpPEICTaBICHUM 00 OOIMX HAyYHBIX MPUHIUIAX U HKOJIOTMUYECKHUX MpodjeMax XUMHYECKOIrO
MIPOU3BOJICTBA;



c(OPMHPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYHUCICHUS C HMCIOJb30BAaHMEM IOHSATHS «MAaccoBas IOJs BEUIECTBA B PAaCTBOPE», OOBEMHBIX
OTHOIICHHUU T'a30B IPU XUMHUYECKUX PEAKIHIX, MACChl BEIIECTBA MM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEUIECTBA, MAacce MM 00bEMY
OJTHOT'O U3 YYaCTBYIOIIUX B PEAKLIMU BEILECTB, TEIIOBOTrO 3((ekra peakliuu Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl BELECTB, IPEBPALCHUS U
COXPaHEHMs SHEPIUU;

c(OpMHPOBAHHOCTH YMEHUH COOIIOAATH MPaBUJIa MOJB30BAaHUS XMMUYECKON TTOCYI0M U J1a00paTOpHEIM 000pYIOBaHHEM, a TAaKXKe MpaBHIia
o0palIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIUSIMH IO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IJIAHUPOBATH U BBIOJHATh XMMUYECKHH 3KCIIEPUMEHT (pa3loKeHHE MEepOKCHIa BOAOPOJA B NMPUCYTCTBUU
KaTaJn3aropa, OlpeesIeHUe Cpeibl PACTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh
XMMUYECKON peakliy, peaklMi MOHHOro oOMEHa, KaueCTBEHHbIE PeaklUu Ha cynb(dar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHUS,
pelIeHre IKCIEPUMEHTANBHBIX 3a1a4 1Mo TemMaMm «Metamuibl» u «HeMeramnsl») B COOTBETCTBHM C IPAaBHJIAMH TEXHUKH O€30MAaCHOCTH TIPH
OOpalIeHny ¢ BEIIECTBAMU M JIAOOPATOPHBIM OOOPYAOBAaHHEM, IPEICTABISATh PE3yAbTATHl XMMHUYECKOTO SKCIEpUMEHTa B (hopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEeaKLUi 1 (OPMYyIUPOBATh BHIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHYECKU aHAJIU3UPOBATh XUMHMUYECKYIO HH(OpMAIMIO, MOJYy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpelcTBa
MaccoBOW KOMMYHHUKaIMK, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTH YMEHHI COOJIIOAATH MPaBHJIa SKOJIOTHYECKHU IIETIECO00Pa3HOTO MOBEACHHS B OBITY M TPYIOBOH JNESTEILHOCTH B LIEIIX
COXPAHEHMs CBOETO 3/I0POBbS M OKpYXarolllel MPUPOJHOM Cpelbl, 0CO3HABaTh OMACHOCTh BO3/EHCTBHSI Ha >KHMBbIE OpPraHU3Mbl ONpeAeIEHHbIX
BEIIECTB, MOHUMas cMbicia nokazatens I1JIK, moscHATe Ha mpuMepax crnocoObl YMEHbIIEHHUS U MPEJOTBPAILEHUS UX BPEIHOTO BO3JEHCTBUS Ha
OpTaHU3M YeJIOBEKa;

IUIE OOYYaIOIMXCS C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS: YMEHHE MPHUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJax
MO3HAHUS BEIECTB U XMMUYECKUX SIBIICHUI;

JUISL CIIENBIX U CIA0OBUAALINX O0YYaIOIUXCs: YMEHHE UCIOIb30BaTh pelbe(HO-TOUeUHYI0 cucTteMy obo3HadeHuit JI. bpaitng ans 3anucu
XUMUYECKUX (HOPMYII.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI pecypenr
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yriesogopoasbl
2.1 [IpenenbHbIE YIieBOAOPOABI — aJKaHbI 2
5 HenpenenbHble yriieBogOPOIbl: aJKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
r4 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
UX nepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHUst
3.1 Cruprel. ®eHon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 |
Crnoxxnbie 2UpPHBI
3.3 VYrneBoibt 3 1
Uroro no pazgeny 13




Pasznen 4. A30Tc0uepmamne OpPraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COCAUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undpoBbIie
Ne n/m P Konrpouabusie IIpakruyeckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKkoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHWMHUYECKUE PEAKLIUN 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Merainsl 6 1
2.2 ‘ Hewmeramibl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHNUYECKUX )
’ BEIIECTB
Hroro no pasgeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 ‘ XUMHS U KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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