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.LHOACHUTEJIBHASA 3AIIUCKA

[TporpamMMa 1Mo XMMUU Ha YPOBHE CPEIHETO 001Iero oopazoBanus pa3padorana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoii deneparum», TpeOOBaHUN K pe3yibTaTaM OCBOSHHs (hefepaibHOM 00pa30BaTeNbHON MPOrpaMMBbl CPEIHETO
obmiero oopazosanus (POIT COO), npeacrapneHHbix B GenepanbHOM rocyaapcTBeHHOM oopazoBarenbHoM ctanaapte COO, ¢ yaérom Konnenmmu
mpernojaBaHus ydeOHOro mpenMera «XuMHUsS» B 00pa30BaTeNbHBIX oOpraHusanusx Poccuiickoit ®Dexepanuu, peaau3yrOINIMX OCHOBHBIC
o0pa3oBaTenbHbIE MPOTPAMMBI, U OCHOBHBIX MOJNIOKeHUH «CTpaTteruu pa3Butus Bocriutanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 rogay
(Pacnopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3pabOTKe MPOrpaMMbl MO XHMHUHU, K ONpeAeNieHUI0 oOmieill crpareruu OOy4deHHs, BOCHUTAHHUS M Pa3BUTHUS
o0yJaromuxcsi CpecTBaMH yaeOHoro nmpeameta «Xumusi» it 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHIENTYaIbHbBIE osiokeHust OT'OC
COO o B3auM000YCIOBIEHHOCTH LIEJIEN, COJIEPKaHUs, pe3Yy/IbTaTOB O0yUEHHUs U TPEOOBAHUN K YPOBHIO IOJATOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHe, MOJIYy4aeMO€ BBIMTYCKHHUKAMHU O0I1e00pa30BaTEIbHON OpraHu3allvu, SIBISETCS HEOThEMJIEMOW YacThi0 HX
oOpazoBaHHOCTH. OHO CITYKHUT 3aBEPLIAOIINM 3TAllOM peaan3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CUCTEME XUMHUYECKOT0 00pa3oBaHusl. DTH IEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB IPUPOABI, (DOPMUPOBAHHSI MEPOBO33PEHHS U O0IIIEH
KYJIbTYpPbl YEJIOBEKA, a TaKXKE IKOJOTMYECKM OOOCHOBAHHOTI'O OTHOIIEHHUS K CBOEMY 3/I0pOBBIO M MPHUPOAHON cpene. Peanusyercs xumuyeckoe
o0pa3zoBaHKe 00y4aroIMXCs Ha YPOBHE CPEIHEro o01ero o0pa3oBaHus cpelicTBaMM y4eOHOro npeamera « XUMHUA», COJepKaHUE U MOCTPOEHUE
KOTOPOTO OIpeeeHbl B IPOrpaMMe 10 XUMHHU € YIETOM crelUUKHA HAyKU XUMUH, €€ 3HAUCHUS B TIO3HAHUU MIPUPOBI U B MaTEPHAIILHOM KU3HU
o011ecTBa, a TakKe ¢ yu€TOM OOIIMX IesIel U MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEr0 0011ero 00pa3oBaHUs
B Poccuiickoit @enepanuu.

XuMHs Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK WIrpaeT ocoOyio poJib B COBPEMEHHOW NMBMJIM3AllMM, B CO3JaHUU HOBOH 0a3bl
MaTepuaabHOW KynbTypbl. OHa BHOCUT CBOHMl BKJIaq B ()OPMUPOBAHHME PAlMOHAIBLHOTO HAYYHOTO MBINUJICHHS, B CO3JaHUE [EIOCTHOTO
MpescTaBiIeHusl 00 OKpy)KarolleM MHpe Kak O €AMHCTBE NPUPOJbl U YeIOBeKa, KoTopoe (opMUpYyeTcs B XMUMHUHM Ha OCHOBE IOHHMaHUs
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEro MHpa, OCO3HAHUS B3aWMOCBSI3U MEXKIY CTPOCHHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIaCTAMU
MIPUMEHEHHSI.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMH HAYKaMU, XUMUS CTala HEOTHEMIIEMOW YacThI0 MHUPOBOH KYJIBTYpbI, HEOOXOIUMBIM
YCIIOBUEM YCIICITHOTO TPYAA U KU3HH KaXXA0ro uieHa obmiectBa. CoBpeMEeHHAst XMMHUsI KaK HayKa CO3UaTeNbHasl, KaK HayKa BBICOKUX TEXHOJIOTUI
HarpaBjieHa Ha pelieHre TII00ATBHBIX MPOOJIeM YCTOMYWBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, YJHEPTETHUCCKOM, MUIIEBON, IKOJIOTHIECKOM
0€30MacCHOCTH U OXPaHbl 37J0POBbSI.



B cootBercTBUM ¢ OOIMMU LEISIMU M NPUHLMIAMU CPEAHEro obiero obpa3zoBaHus coiepxkanue npeamera «Xumus» (10-11 kmaccsl,
0a30BbIi YpOBEHb W3YYEHHUs) OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYarOIIMXCs, HEOOXOIUMYIO MM MJIs
BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIIFOYCHHS B KHU3Hb COIIMYMa, IPOJIOJDKEHHUS 00pa30BaHus B Pa3IMUHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocTaBisolUMU NIpeaMeTa «XUMUs» SABIAIOTCA 0a3oBble Kypehl — «Opranudeckas xumusi» U «OOmas M HEOpraHudeckas XHUMUA»,
OCHOBHBIM KOMITOHEHTOM COJIEpKaHMs KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOI HayKHU: cMCTeMa 3HAHUM 110 HEOPraHWYECKOH XUMUH (C BKIIOUYEHUEM
3HAHUU U3 001IeH XMMUN) U OpraHnyecKoil xumuu. PopMUpOBaHNE JaHHOW CHCTEMBI 3HAHUI IPU U3YUEHHUH PEMETA 00ECIIEUnBAET BOZMOKHOCTb
paccMOTpEHMsI BCETO MHOT000Opa3usi BEIECTB HA OCHOBE OOIIMX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa comep:kaHus KypcoB — «Oprannueckas Xumus» U «O01mas 1 Heopranudeckas XuMus» chopMupoBaHa B IporpamMMme 1o XMMUHU
Ha OCHOBE CHUCTEMHOro IOAXO0Ja K H3y4eHHIO Y4eOHOro MaTepuasa UM OOYyCJIOBJIEHAa HCTOPUYECKHM OOOCHOBAHHBIM DPAa3BUTHEM 3HAaHUM Ha
OIpeieNIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eckol XMMHH BEIECTBA pacCMaTPHUBAIOTCS HA YPOBHE KJIACCUUYECKON TeopuUu
CTPOEHHMS OPraHUYECKUX COEAMHEHUM, a TAK)KE Ha YPOBHE CTEPEOXUMHUUYECKUX U 3JIEKTPOHHBIX IPEJCTABIEHUN O CTpoeHUH BenlecTB. CBeneHust 00
U3y4aeMbIX B Kypce BELIECTBaX [AlOTCsl B Pa3BUTUM — OT YIVIEBOAOPOAOB JO CIIOKHBIX OMOJIOTMYECKU aKTUBHBIX coequHEHUH. B Kypce
OpPraHUYeCKOM XUMHHM IOJIy4aroT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHuUs NEpBOHAYAIbHBIE MPEJCTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PHUKAIMOHHBIX IPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKOU peaKIuu.

[To HOBBIM yTJIOM 3peHus B mpeaMeTe « XuMus» 6a30BOro ypoBHS pacCMaTpUBAETCS N3YUEHHBIN HAa yPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs
TEOpPeTUYECKH Marepuan M (akTOIOrMYECKHe CBEICHMsSI O BeELIecTBaX M XHMMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u
HEOpraHM4YecKasi XUuMUs» 00y4arolUMCsl MPEeIOCTaBISIETC BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPHOMUECKOr0 3aKOHA € OOIETEOPETUUYECKUX U
METOJIOJIOTUYECKUX TO3ULUN, TIy0Xke IMOHATh HUCTOPHUYECKOe M3MEHEHUE (YHKIMM 3TOro 3akoHa — OT oOoOmiaromieil 10 oObSCHSAIOMENH M
MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMM 0 BAKHEHIINX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHNH, a TAKKE O XUMUUYECKUX PEaKLUAX, UX
CYLIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTEKaHMs TonoiaHsAeTcs B Kypcax 10 u 11 knaccoB asemMeHTamMu cofepKaHusl, UMEIOIIUMH KYJIbTYPOJIOTHUECKUN
U TPUKJIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBSI3M XMMHUM C APYTMMHU HayKaMH, pacKpblBalOT €€ pojib B
MMO3HABATEIbHON U MPAKTUYECKOM JesTebHOCTH YEJI0BEeKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBaKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUH U
MPAKTUYECKHUX MPUTIOKEHUIN XUMHUH, TOMOTAIOT BHIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MTPOOJIeMax, CBSI3aHHBIX C
XUMHUEH, KPUTUYECKH OCMBICIMBATh MH()OPMAITUIO U IPUMEHATH €€ JUIsl OMIOJIHEHHSI 3HAHHUM, peIIeHUs] UHTEeIUIEKTYaJIbHBIX U 9K CIIEPUMEHTAIbHBIX
HCCIIeIOBATENbCKUX 3a/1au. B 1enoM conepxanue yaeOHOro npeamMera « XMMHUs» JaHHOTO YPOBHS U3yUEHHsI OpPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y
00y4aroluxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl TOHMMAaHUA (PUIOCO(PCKUX HJeH, TaKUX KaK: MaTepuUaIbHOE E€IUHCTBO HEOPTaHWYECKOIro U
OpPraHUYECKOT0 MHpPa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM U CTPOEHHEM, TO3HABAEMOCTh MTPUPOIHBIX SBJICHHUM MyTEM SKCIIEPUMEHTA
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U peLICHUs MPOTUBOPEUYUN MEXIY HOBBIMU (PaKTaMH U TEOPETUYECKMMHU MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUM B PEIICHUM HKOJOTHUECKUX
po6JieM, a Takke MpodsieM cOepeKeHHs FHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTMH U MaTepUaIIOB.

B nnane pemienust 3a1a4 BOCIIUTaHUSA, PA3BUTHA U COLMATHM3AINN 00yJarOIIUXCsl TPUHSATHIE POTPAMMOM IO XUMHUH TOAX 0TI K OMTPEICIICHUIO
COZIep KaHUs U MMOCTPOSHHSI IIPeAMETa IPeayCMaTpUBaOT (POPMHUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX JIeHCTBUN, UMEIOIUX 0a30BO€ 3HAYCHUE IS
pa3IUYHBIX BUAOB JEATEIBHOCTH: PEUIeHUs MpoliieM, MOMUCKA, aHanu3a U o0paboTKU MH(OpMaIUK, HEOOXOIUMBIX JIJIs MPUOOPETEHUs OmbITa
IIPAKTUYECKON U UCCIIE0BATENBCKON AESITEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IO3HAHUU XUMHH.

B mpakTuke npenojaBaHus XMMHU KaK Ha YpOBHE OCHOBHOTO 00IIEro o0Opa3oBaHUs, TaK U Ha YPOBHE CpeIHETO 00IIero oopa3oBaHus, pu
OIIpE/ICNICHUN COJIEP)KATEIbHON XapaKTEPUCTUKU LeJell H3ydyeHUs NpeJMETa HalpaBiIC€HUEM IEPBOCTENEHHON 3HAYMMOCTH TPaJAULMOHHO
npu3HaéTcst HOpMUPOBAHHE OCHOB XMMUYECKOM HayKH Kak 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKOM JesITeIbHOCTH YeIOBEKa U KaK
OJTHOT'O U3 KOMIIOHEHTOB MUPOBOH KyJIbTypbl. C METOANYECKON TOUKH 3pEHUS TaKOW MOAXO0/ K ONPEAETICHUIO Lielel U3yUeHUs IPeaMETa SIBIIeTCs
BIIOJIHE ONPaBJAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TTIABHBIMU LIESIMUA U3YUSHHS ITpeaMmeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBasitoTes:

e (opMHUpPOBaHHE CUCTEMbI XUMHUECKUX 3HAHUI KaK B)KHEUIIEH COCTABIISIONICH eCTECTBEHHO-HAYYHOW KapTUHBI MHPa, B OCHOBE KOTOPOM
JIeKaT KIFOYEBbIC MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUH XUMHUH, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE M MOHUMAaHHE CYITHOCTH
JOCTYIHBIX 00001IEHUH MUPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJICHHE C UCTOPUEH UX Pa3BUTHSI U CTaHOBIICHMUS;

e (opmupoBaHHE M pa3BUTHUE MPEACTABICHUM O HAYYHBIX METOAAaX IMO3HAHHUS BEIIECTB M XUMHUYECKHUX pPEaKIMi, HeOOXOTUMBIX IS
PUOOPETEHUs] YMEHUH OpUEHTHPOBATHCS B MHMPE BEIIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJE, B NMPAKTHUECKOW U
IIOBCEIHEBHOM JKHU3HY;

® Da3BUTHE YMEHMH U CIIOCOOOB JIEeATENBHOCTH, CBA3aHHBIX C HAOMIOEHHUEM U OOBSCHEHHEM XUMHUYECKOTO HKCIEPUMEHTA, COONI0IEHUEM
npaBujI 6€30MacHOr0 OOpaIleHUsI C BEIIeCTBaMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA LieJIeH U 3a/1a4 U3y4eHUs IIpeMeTa B IporpaMMe 1o XUMHUK YTOUHEHA U CKOPPEKTH POBaHa
B COOTBETCTBUU C HOBBIMU NPHOPUTETAMU B CHCTEME CpeAHero obuiero oopazoBanus. CeroiHs B MpenojaBaHUU XMMHUU B OOJIbLIEH CTENEHU
oTAaéTcss TMPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COAEp)KaHUs OO0Yy4eHHUs, OpHEHTHPOBAHHOM Ha TOATOTOBKY  BBINYCKHHUKA
o0nieo0pa3oBaTeIbHONW OpraHU3alluy, BIAJEIONIero He Ha0OpOM 3HaHUM, a PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMU
aKTUBHOTO MOJYYeHHs 3HAaHUH U IPUMEHEHUS UX B PEAJIbHOM JKU3HU IS pEIICHUS TPaKTUYECKHUX 3a/1ad.

B cBsi31 ¢ 3TUM NIpH U3YYEHUH NpeMeTa «XUMUD» JOMUHHUPYIOIee 3HaUeHUe TPUOOPETaoT Takhe LEeNU U 3a/1a4H, KakK:

ajanTanus o0yJaromuxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOILETOCS MUPA, (POPMUPOBAaHNE HHTEIUIEKTYaIbHO Pa3BUTON IMYHOCTH, TOTOBOM
K caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEIHHOMY IPUHATHIO TPAMOTHBIX pEIIeHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHUSIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;



dbopmMHupoBaHHE Y 00YYaIOMIMXCS KIIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHIIMI), UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE JUIS Pa3sITUYIHBIX
BUJIOB JIEATSILHOCTH: PEUICHUS MPOOJIeM, TIOUCKa, aHATN3a U 00paboTKH MHPOPMAILIUU, HEOOXOAUMBIX ISl IPHOOPETCHUS OTBITA JCATEIIHOCTH,
KOTOpasi 3aHUMAET BAKHOE MECTO B MO3HAHUH XHMHH, & TAKXKE JIJIS OICHKHU C MO3UIIUI IKOJOTUIECKON 0€30MMacHOCTH XapaKTepa BIUSHUS BEIICCTB
Y XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIILHO
npuoOpeTaTh HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBUU C J>KU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC WH(POPMAIMOHHBIC
TEXHOJIOTUH JIJIS TIOMCKA U aHAJIM3a Y4eOHOW U HAYIHO-TIOMYJISIPHON HHPOPMAITMH XUMUYIECKOTO COJICPIKAHNS,

(hopMUPOBAHHE U PA3BUTHE Y 00YJAIOIIMXCS ACCOIIMATHBHOTO U JIOTHYSCKOTO MBIIIUICHHUS, HA0IFO1aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH,
KOTOPbIE 0OCOOCHHO HEOOXOMMBI, B YACTHOCTH, TIPY TUIAHUPOBAHUHU M NPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTAHHE Yy OOYyYarOImUXcs YOSKNEHHOCTH B T'yMaHHUCTUYCCKON HANPAaBICHHOCTH XUMHH, €€ BOKHOW POJM B PEIICHHH IIOOATbHBIX
mpo0JIeM PAIMOHAIBHOTO TPUPOJIONOIH30BAHUS, MTOTIOJHEHHS SHEPIeTUICCKIX PECYPCOB M COXPAHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHUS K IIPUPOJIC U CBOEMY 3710POBBIO, a TAKXKE MPUOOPETCHUS OTIBITA HCIIOIH30BAHUS ITOTYICHHBIX 3HAHUN IS
MPUHSATHUS TPAMOTHBIX PEIICHUI B CUTYAIIMSIX, CBSI3aHHBIX C XUMHUYCCKUMH SIBJICHUSIMHU.

B yueOHOM miaHe cpemHero oOmiero oOpa3zoBaHusl NMpeaMeT «XHMHs» 0a30BOTO YPOBHS BXOAHMT B COCTaB IMPEIMETHOH 00JacTh
«EcTecTBeHHO-HAYyYHBIC TTPEIMETHIY.

OO6miee yucio 4acoB, OTBEACHHBIX JJIA M3YYSHUSI XUMHH, Ha 0a30BOM YPOBHE cpefHero olero odOpazoBanusi, coctaisieT 68 dacos: B 10
knacce — 34 daca (1 gac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hezento).



I.COAEP KAHUE OBYYEHUSA
10 KJTACC
OPI'AHNMYECKASA XUMUA
Teoperuyeckre 0OCHOBBI OPraHUYeCKONH XUMHH

IIpenMer opraHM4ecKON XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B IIOJIyYEHUHU HOBBIX BEUIECTB U MaTEpUaioB. Teopus cTpoeHus
opranudeckux coequHenuil A. M. bytnepoBa, e€ ocHOBHbIE 110J105keHHs. CTPyKTYpHbIE (hOPMYJIbl OPraHUYECKUX BeliecTB. ['omomorus, n3oMepus.
XUMHYECKas CBA3b B OPraHMYECKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o KiIaccupUKaA OPraHNIECKUX BenecTB. HOMEHKIaTypa OpraHndecKuX COeIMHEHNN (CHCTeMaTHIecKas) U TPUBUAIIbHBIC
Ha3BaHMsI BAKHEHIINX IPEJCTABUTEIIEH KIACCOB OPraHMUECKUX BEILECTB.

DKcIepUMEeHTaIbHbIE METO/Ibl U3YUEHMSI BEIIECTB U UX MIPEBPAILEHUIl: 03HaKOMIIEHHE ¢ 00pa3liaMy OpraHu4eCcKUX BELIECTB U MaTepHaIaMu
Ha UX OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHMYECKHUX BELIECTB, HAOIIOJACHHE U ONHCAHME JIEMOHCTPAI[MOHHBIX OIBITOB IO MPEBPAILEHUIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuu (IJI1aBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB U CTPOCHME, TOMOJIOIHYECKHH psa. MeTaH u 3TaH — NMpOoCTeHle MpeJCTaBUTENN alKaHOB: (PU3NYECKHE U XMMUYECKHE
CBOMCTBA (pPEaKIMK 3aMEILEHUS U TOPEHNUS ), HAXOKJCHUE B IPUPOJE, ITOJIyY€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH PsiJl. DTUJIEH U POMMIIEH — IPOCTEHIINE MTPEeICTaBUTENN AJIKEHOB: (PU3NUECKHE U XUMUYECKUE
CBOMCTBa (peaklUu THAPUPOBAHMSL, TaJIOT€HUPOBAHUS, THIPATALIH, OKHCICHNS U MOJIMMEPU3aLlnH ), IOJTYyYeHUE U TPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u metunOyraauen-1,3: crpoeHue, BaxHeHIIne XUMUYECKHE CBOMCTBA (peakuus nonuMepusanuu). [lomyuenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUI psia. ALETHIEH — MPOCTEHUIINI MTPeICTaBUTENb aIKUHOB: COCTaB, CTPOEHUE,
¢bu3nyeckre 1 XMMMUYECKHE CBOMCTBA (peakiMy I'MIpUPOBaHUs, FaIOT€HUPOBAHUS, THAPATALIMU, TOPEHUS), TOJIyYeHHE U IPUMEHEHUE.

Apensl. benszon: cocraB, cTpoeHue, (uznyeckre M XMMHUYECKHE CBOICTBA (peaklMM TajlOreHUpOBaHMS M HUTPOBAHHS), MOJIY4YEHUE U
npuMeHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u XUMuYecKue Ceoucmea (peakyuu 2ai02eHUpOBaHUs U HUMPOBAHUL), NOJYYeHUe U
npumenenue. TOKCHYHOCTb ApEHOB. [ eHeTHYeCcKas CBA3b MEXAY YIIE€BOAOPOAAMH, IPUHAIEKAIIUMHU K PA3JIMYHBIM KJIACCAM.

[Ipupoanbie UCTOYHUKH yTaeBo10poAoB. [Ipupoanblil ra3 u nomytHele HegTsHbIE ra3bl. HedTh 1 €€ npoucxoxaenue. CriocoOsl epepadoTku
He(TH: MeperoHKa, KPEKUHT (TePMHUUECKUH, KaTaTUTHYecKuit), mupoiu3. [IpoaykTel nepepaboTku HEPTH, X TPUMEHEHHE B IPOMBIIIICHHOCTH U
B ObITY. KaMeHHBIH yrojb U IPOAYKTHI €ro nepepadoTKH.



DKCIEePUMEHTAIBHBIE METOJBl M3YyUYCHUs BEIIECTB M WX IMPEBpaAlllCHU: O3HAKOMJIEHHE ¢ oOpasllaMH IIJIacCTMAacC, KaydyKOB M PE3HHBI,
koyutekuuu «HedTb» u «YTonb», MOAECIUPOBAHHWE MOJICKYJ YIJICBOJOPOJOB M TaJOTCHONPOM3BOAHBIX, MPOBEICHNUE MPAKTHYECKOW pPaOOTHI:
MOJyYCHUE ITUJIEHA U U3YUYECHUE Er0 CBOMCTB.

Pacuérurie 3amaun.

Bobruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MIPOAYKTOB PEAKIIHH).

Kucsiopoacoaep:kamue opraHu4eckne coeJuHeHUs

[IpenenpHBIC OJMHOATOMHBIE CHUPTHL. METaHOJN W ITAaHOJN: CTPOSHUE, (PU3NYCCKUE M XMMHUYCCKHE CBOWCTBA (PEaKIHH C AKTUBHBIMU
MeTaJlJlaMH, raJoreHOBOJOPOaMu, TOpEHNUeE), MpUMeHeHue. BoiopoaHbie CBSA3M MEXKIy MOJIEKYJIaMHu CIIUPTOB. JlelicTBHe MeTaHoIa U ATaHOJIa Ha
OpraHM3M YeJIOBeKa.

MHOroaToOMHBIC CIIUPTHI. DTHIICHTIIMKOb U TIUIEPHH: CTPOCHHE, (PU3NICCKIEC U XMMHYECKHE CBOWCTBA (B3aMMOJICHCTBHUE CO IIEIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs! PeaKIIvsl HA MHOTOAaTOMHBIC CITUPTHI). [leiicTBre Ha opranu3M denoBeka. [I[pruMeHeHue TauIepruHa u STUIICHTITHKOJIS.

@DeHo: CTpOoeHUE MOJIEKYIIbI, PU3nYecKre U XUMHUeckue cBoiicTBa. TokcuuHoCcTh GeHona. [Ipumenenue denomna.

Anpaerunipl U xemownsli. DopManbAeruj, aneTaldbJeTHA: CTpOeHHE, (PU3UYECKHe M XHUMHUYECKHE CBOMCTBA (pEeaKkIUu OKHUCICHUS H
BOCCTAHOBJICHH S, KAUECTBEHHBIC PEAKIUH ), TTOJIYUCHUE U IIPUMEHEHHE.

OIHOOCHOBHEBIC MpeCIbHBIC KapOOHOBBIC KUCIOTH. MypaBbHHAS M YKCYCHAsl KUCJIOTBI: CTPOCHUE, PU3NYCCKUE U XUMUIECKHE CBOWCTBA
(cBoiicTBa, O0mMe i Kiacca KHUCIOT, peakuus »Tepudukanuu), ModydeHne WU mnpumeHeHue. CTeaprHOBas W OJEHWHOBAs KHUCIOTHI Kak
MPEICTAaBUTENH BBICIIUX KapOOHOBBIX KHCIOT. Mblia Kak CONU BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe ACHCTBUE.

CrnoxHbie 3(pUphl KaKk MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. ['mponu3 cioxHbIX 3¢upoB. XKupel. ['maponus xupos. [IpuMeHeHHe KUPOB.
buonornueckas poJib JXHPOB.

VYrneBojabl: cocTaB, KiaccH(pHUKaIUs YrIeBOJAOB (MOHO-, MU- U TOJMcaxapuibl). ['TMoko3a — mpocTeluii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHS MOJIEKYJIbI, PU3MUECKUE U XUMUYECKHE CBOMCTBA (B3anMoeiicTBue ¢ ruapokcuaom meau(Il), okucienne aMMuaqyHbIM pacTBOPOM OKCHAA
cepedpa(l), BoccTaHoBeHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXKIEHHWE B MPHUPOJE, TPUMEHEHHe, Ouosorndeckas poib. dorocunTe3. OpykTo3a Kak
M30Mep TITFOKO3HI.

Kpaxman u memmono3a kak npupoIHbe monmuMepbl. CTpoeHre KpaxMana U [eJUTioI03bl. Du3nveckne u XMMHUYECKHEe CBOMCTBA Kpaxmaia
(TMaponu3, KaueCTBEHHAS PEaKIIHsI C HOJIOM).

DKCrepuMEHTAIbHBIE METO/IbI U3yUYESHHSI BEIIECTB U UX MPEBPAIICHUI: TPOBECHIE, HAOI0IEHUE U OMMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB:
TOPCHHE CIHUPTOB, KAYECTBEHHBIC PEAKIIMH OJHOATOMHBIX CIIHPTOB (OKHCICHHE 3TaHoja okcuaoM wmeau(Il)), MHOrOaTOMHBIX CITHPTOB



(B3ammoperictBue rmiepuna ¢ ruapokcuaom menu(Il)), anpmerugoB (OKHUCIEHHEe aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuaom
meau(1l), B3aumoeiicTBre Kpaxmaiia ¢ HOJI0OM), IIPOBEICHHE IPAKTUIECKON pabOThI: CBOMCTBA PacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnsle 3anaun.

Breruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakinuu (Macchl, 00bEMa, KOIUYECTBA HMCXOJHOTO BEIIECTBA WM TMPOAYKTa PEAKIUH TIO0
M3BECTHBIM Macce, 00BEMY, KOJMUYECTBY OJJHOTO M3 MCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIUH).

A3oTcoepKaniue OpraHuaecKue COeTMHEHHS.

AMUHOKHUCIIOTHI KaK aM(OTEepHBIC OpraHUYeCcKue coenuHeHUs. PU3NIECKIEe H XUMUIECKIE CBOWCTBA aMUHOKHUCIIOT (HA MMPUMEPE TIUIUHA).
buonoruyeckoe 3HaueHre aMUHOKUCIIOT. [lenTumb!.

Benku kak mpupoIHBIE BEICOKOMOJICKYJISIpHBIE coeTMHeHUs. [lepBrUHas, BTOPHYHAs U TPETHYHAS CTPYKTYpa OelnKoB. XMMUYECKHE CBOHCTBA
OCJIKOB: THUAPOJIN3, ICHATYpAIlHs, KAYeCTBEHHBIC PEAKIMH Ha OCJIKH.

DKCIepUMEHTATBHBIC METO bl M3YYCHHS BEIICCTB U MX MIPEBPAIICHUIA: HAOIIOICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIUs
OCJIKOB IIPH HArPEBAHUU, IIBETHBIC PEAKIIHH OCITKOB.

BbicokoMosieKy JIsIpHbIE COeTMHEHHUST

OCHOBHBIC TIOHSTHSI XMMHU BBICOKOMOJICKYJISIPHBIX COCAMHCHUI: MOHOMEp, MOJHMMEpP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPH3AIlHH,
cpenHsis MoJieKyIsipHas Macca. OCHOBHBIC METOJIbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTUHEHUHN — TTOJMMEPH3AITUS U TOJIMKOHICHCAIIHS.

DKCIIepUMEHTATBHBIC METO bl H3YUCHHSI BEIIECTB M UX IMPEBPAICHUI: O3HAKOMIICHUE ¢ 00pa3iaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJ1acTMAaCC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanm3arus MeXMIpEIMETHBIX CBSI3EH TP H3yYSHUH OPTaHUYecKor XuMuu B 10 Ki1acce OCyIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIINX
€CTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U TIOHITHH, SBJISIONIMXCS CUCTEMHBIMU JIJISI OTJCJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYyYHBIE TIOHATHA: SBJICHHE, HAy4HbI (DaKkT, TUIMOTe3a, 3aKOH, TEOpHUs, aHalu3, CHUHTE3, KiIaccuUKaIus,
MEePUOJNYHOCTbD, HAOIIOIEHUE, U3MEPEHUE, IKCTIEPUMEHT, MOACITUPOBAHNE.

dwusuka: MaTepusi, SHEPTHUsl, Macca, aToOM, JJICKTPOH, MOJIEKYJIa, SJHEPTeTUUCCKUH YPOBEHB, BEIIECTBO, TEIO, 00hEM, arperaTHOE COCTOSIHHIE
BelecTBa, (PU3NIECKIE BETUIMHBI U ¢IMHUIBI UX H3MEPEHUS.

buonorus: knetka, opranusm, 6nochepa, oOMeH BelecTB B opraHusMe, GOTOCHHTE3, OMOJOTHYECKH aKTHBHBIC BelIecTBa (OCJIKH, YTIIEBO/IbI,
KUPBI, PepMeHTHI).

I'eorpadus: MuHEpabl, TOPHbIE TOPOIBI, MTOJIE3HBIE HCKOMTAEMBbIE, TOTLINBO, PECYPCHI.

TeXHOJIOTHS: MHIIEBbIC MPOJYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOITUE CPECTBA, JIEKAPCTBEHHBIC U KOCMETHYCCKHE Mpenaparhl,
MaTepHaJIbl U3 UCKYCCTBEHHBIX H CHHTETHYCCKHUX BOJIOKOH.



11 KJTACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
TeopeTnyeckne 0CHOBBI XUMHUH

XUMHYECKHUH dmeMeHT. AToM. SAapo aToma, H30TOMBI. DJIEKTPOHHAs 000JI09Ka. DHEPreTHUYECKUE YPOBHHU, IMOAYPOBHU. ATOMHBIC OpOUTAIIH,
S-, p-, d- snemeHThL. OCOOCHHOCTH PACIpPEeICHUs YIICKTPOHOB MO OPOHUTAISIM B aTOMAaX JJIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DIECKTPOHHAS
KOH(HUTypamus aTOMOB.

[lepuognueckuii 3akoH u Ilepumonuueckas cucrema xumuueckux snemeHtoB [[. M. MenpaeneeBa. CBsi3p NEpUOIMYECKOTO 3aKOHA U
Ileprognueckoit cucteMbl XUMHUECKHX 31eMeHTOB /. V1. MeHneneeBa ¢ COBpEMEHHON T€OpUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB M0 I'PyNIaM U nepruojaM. 3HaueHHe MepUoInYecKOro 3aKoHa
B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKas CBsSI3b. BUIBI XMMUYECKOW CBsI3U (KOBAJICHTHAs HETOJSIPHAs W IOJISIPHAs, MOHHAS, METAJUIMYECKas).
MexaHu3mbl 00pa30BaHMsI KOBAJICHTHOW XHUMHUUYECKOW CBsA3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHbIN). BonoponHas cBsa3b. BaneHTHOCTS.
DneKTpooTpUUATENbHOCTh. CTENeHb OKUCIIECHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSHCTBA COCTaBa BeLIECTBA. TUIbI KPUCTAIUIMUECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKH.

ITonsaTtue o nucnepcHbIX cuctemax. McTuHHbBIE M KOJUIOMAHBIE pacTBOPHI. MaccoBas 10J1 BELIECTBA B pacTBOPE.

Knaccugukanus Heoprannueckux coenHeHnil. HomeHknaTypa HeopraHMuecKux BellecTB. | eHeTnyeckas CB3b HEOPraHUYECKUX BEILECTB,
MPUHAUIEKAIINX K Pa3IMYHbIM KJlaccaM.

Xumunyeckas peaknus. Knaccudukanus XMMHUECKHX PEAKIMM B HEOPraHWYECKOM M OPraHUYECKOM XMMHHU. 3aKOH COXpPAHEHUS MaccChl
BELIECTB, 3aKOH COXPAHEHMS U ITPEBPALLEHUS SJHEPTUU [TPU XUMUUECKHUX PEAKIIMSIX.

CKopocTh peakliny, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTtumble peakiuu. XuMuyeckoe paBHoBecue. MaKkTOpPbI, BIMSIONUE HA
COCTOsIHME XuMHUecKoro pasHoBecus. [Ipuanun Jle Hlarense.

DnexTponauTuyeckas nucconnanus. CHibHbIE U c1alble 37eKTpoiauTsl. Cpejia BOJHBIX pacTBOPOB BELIECTB: KUCIas, HEHTpaibHasl, IeI0YHasl.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

DKcIepUMEHTAIbHbBIE METO/Ibl M3Y4YEHHUsl BEIIECTB M MX NpeBpallleHHid: neMoHcTpaius Ttabmul «llepuonuyeckas cucreMa XMMHUYECKUX
anemenToB J[. 1. MenzaeneeBay», u3ydeHrne MojeNiell KpUCTAITMUECKUX PeIIETOK, Hab0AeHne U OMCAaHNe IEMOHCTPALMOHHBIX U JaOOPaTOPHBIX
OTIBITOB (pa3/IokKeHHe MEPOKCHIa BOJAOPOa B MPUCYTCTBUU KaTaanu3aTopa, ONpeIelIeHUe CPelbl paCTBOPOB BEIIECTB C OMOIIbI0 YHUBEPCAIBHOT O



WHIUKATOpa, PEaKlMd HMOHHOTO0 OOMEHa), MPOBEICHHE NPAKTUYECKON paboThl «BnusHue paznuyHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaKuumn».

Pacuérnnie 3a1auu.

Pacu€rel 0 ypaBHEHUSIM XUMUYECKUX PEAKLINM, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM NOHATHS «MACCOBas
JIOJISI BEIIESCTBAY.

Heopranuueckasi xummusi

Hemeramnsr. [Tonoxxenne HemetaioB B [lepuoamueckoit cucreme xumudeckunx snemeHToB Jl. M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS
aToMoB. DH3MYeCKre CBOMCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAIIOB (Ha IpUMeEpe KUCIOpoaa, cepbl, Gpochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIJIOB (TaJIOTeHOB, Cephl, a3oTa, ¢ocdopa, yriepoaa U KpeMHHUS) U UX COeIUHEHUH (OKCHUIOB,
KHCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUM).

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Metaimnel. [lonoxxkenne meramioB B llepumommueckoit cucreme xumudeckux dsiemeHtoB [|. M. MenneneeBa. OCOOCHHOCTH CTPOCHUS
AJICKTPOHHBIX 000J10UeK aToMOB MeTauioB. O0mue ¢uznueckre cBoMCcTBa MeTAIOB. CIUIaBbl METAILIOB. DIIEKTPOXUMUYCCKUN PSI/T HAIPSDKCHUMA
METaJIJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPHH, KWW, KAIbIIUI, MAarHUH, aTFOMUHUH, IUHK, XPOM, YKEJI€30, ME/[b) U X COCTUHECHHM.

O61ue cnocoObl Moxy4deHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKcrepuMeHTAIbHBIE METO/IbI H3yUeHUS BEIIECTB U UX MPEBPAIlEHUN: N3yueHHe KOJJIEKIUU «MeTabl U CIUIaBbl», 00pa3Il0B HEMETAIJIOB,
pellieHre SKCIepUMEHTANBHBIX 3ajad, HaOMI0JCHUE U OMKMCAHUE JIEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OIBITOB (B3aUMOJIEHCTBUE THAPOKCHUIA
ATIOMUHHUSI C PACTBOPAMH KUCIIOT U MIEI0YEH, KaYeCTBEHHBIE PEAKIIMY Ha KATUOHBI METAJLJIOB).

Pacuérnbie 3a1aun.

Pacuétel Mmacchl BeliecTBa Uil 00bEMa ra3oB 1O U3BECTHOMY KOJIHUYECTBY BEILIECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIHH
BEIIECTB, pacuéThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MMPOYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB MMEET MIPUMECH.

XuMHUS U )KU3Hb

Ponp xumuum B obecredeHUH SKOJOTUYECKOW, SHEPTeTUUECKOW M MHIIEBOM O€30MacHOCTH, Pa3BUTHH MEAUIMHBI. [loHATHE O HAyYHBIX
METO/aX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBnenust 06 OOIMMX HAYYHBIX IPUHIIUIIAX TPOMBIIUICHHOTO MOTYYCHHs BAXKHEHIIINX BEIIECTB.

UennoBek B MUpE BEIIECTB U MATEPUAJIOB: BAKHEWIIINE CTPOUTENbHBIE MaTepUalIbl, KOHCTPYKIIMOHHbBIE MAaTE€pHalIbl, KPACKH, CTEKIIO, KEpaMHUKa,
MaTepHuabl sl SJIEKTPOHUKH, HAHOMATEPHANIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.
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XuMHsL U 310pOBbE YEJIOBEKA: IIPaBUJIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparoB, MpaBHiia O€3011aCHOIO MCIOJIb30BaHUs IpenapaToB
OBITOBOM XMMMHU B TIOBCEHEBHOM KHU3HH.

MexnpeaMeTHbIe CBSI3U.

Peanuszanus MexXnpeaMeTHBIX CBsI3€d IPU U3YUYEHHUH OO0IIel U HeopraHuueckoi XxuMuu B 11 kiacce ocyIiecTBIsSeTCs Yepe3 UCII0JIb30BAHNE
KaK OOIMX €CTeCTBEHHO-HAayYHbIX IIOHATHH, TaK ¥ OHATHH, ABJISIOIMXCS CUCTEMHBIMU JJIS1 OTJIEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKIIA.

OOu1re ecTeCTBEHHO-HAay4YHbIE NMOHATHUSA: Hay4yHbIH (hakT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIU3, CHUHTE3, KJAcCH(UKalUs, NEepUOJIUYHOCTb,
HaOII0/ICHNE, YKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHHE, SIBIICHUE.

®u3uka: Matepus, SJHEPrus, Macca, aToM, AEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PAIMOAKTUBHOCTb, MOJIEKYJ1a, JHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, (PU3NYECKHe BETMUUHBI U €AMHULBI UX U3MEPEHUs], CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTemMa, buocdepa, MaKpo- U MUKPOJIEMEHThI, BATAMHHBI, 0OOMEH BEILIECTB B OpPraHU3ME.

['eorpagus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonmorusa: XMMHYECKass IPOMBIIIIEHHOCTb, METAJUIyprus, IHPOU3BOJACTBO CTPOMTENBHBIX MAaTEpUATIOB, CEIbCKOXO35AHCTBEHHOE
IIPOU3BOJICTBO, MHILEBAsi MPOMBIIUIEHHOCTh, (papMalieBTHYECKasi IPOMBIIIIICHHOCTb, IPOU3BOJICTBO KOCMETUYECKUX MPENapaToB, IPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaTE€PHAJIOB, 3JICKTPOHHAsS IIPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.
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1. IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 1O XUMHUHU HA BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O
OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI
®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pPe3ylibTaTaM OCBOCHHUS OOYYAIONIMMIECS IPOrpaMM CPEIHEro o0IIero o0pa3oBaHUs (JIUYHOCTHBIM,
MeTanpeIMETHBIM U MpeAMETHBIM). HayuHo-MeTouueckoit OCHOBOH Ui pa3pabOTKU INITAHUPYEMBIX PE3yJIbTATOB OCBOCHHS IPOrpPaMM CPEIHEro
o0m1ero o6pa3oBaHus SBISETCS CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

B cooTBeTCcTBHM C CHCTEMHO-ACITEILHOCTHBIM TIOJIXOJIOM B CTPYKTYPE JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI MPeaAMETa « XMMUS» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BBIICICHBI CIICYIOIINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIIMMUCA POCCUMCKONW TpaKAAHCKOW MJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSITENILHOCTH H
CaMOONPEIEICHUIO;

HaJIMYMe MOTHUBAIMU K O0YYCHHIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUU JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPHUYECKUX TPATUIUN 0a30BOU
HAyKH XUMUU;

TOTOBHOCTB U CIIOCOOHOCTH O0YUaIOUINXCS PYKOBOJICTBOBATHCS B CBOECH J1€ATEIHbHOCTH LIEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMU, MPUCYLITUMU
[IEJIOCTHOM CUCTEME XUMUYIECKOT0 00pa30BaHus;

HaJTMYUe TIPABOCO3HAHUS IKOJIOTUIECKON KYJIBTYPHI M CITOCOOHOCTH CTaBUThH IIEITU M CTPOUTH )KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOCHHS TpeaMeTa «XHUMHs» JTOCTUTAIOTCS B EAMHCTBE Y4YeOHOM W BOCHUTATENHHOW NEATEIHHOCTH B
COOTBETCTBUHM C TYMaHUCTHYECKUMH, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU M HJcallaMU POCCHMCKOTO TPa)KIaHCKOTO
o0miecTBa, MPUHSATBIMA B OOIIECTBE HOPMAaMH W TPABUJIAMH TIOBEICHUS, CIIOCOOCTBYIONIMMH TIPOIECCAaM CAMOIIO3HAHMS, CAMOPA3BUTHUS W
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYUAFOIIIUXCS.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TpeaMeTa «XHUMHS» OTpakaloT c(HOPMHPOBAHHOCTH OMNBITA IMO3HABATEIHHOW M MPAKTUYECKOM
JEeSITeNIbHOCTH 00YJAIOIIUXCS 10 peaTn3allii MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCHUTAHMSA:

OCO3HaHUs 00YYAIOIUMUCS CBOMX KOHCTHTYIIMOHHBIX TIPAaB M 00SI3aHHOCTEH, YBAXKCHHSI K 3aKOHY U TIPABOMIOPSIIKY;

MIPEJICTABJICHHSI O COIMATBHBIX HOPMaX M MPaBUIaX MEKINIHOCTHBIX OTHONIECHUH B KOJIJICKTHRBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH AESITENHLHOCTU MPHU CO3TAHHH YYEOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENbHBIX 3314,
BBITIOTHEHUH XUMUYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI JPYTHUX IMPU aHAJIU3e Pa3IMIHBIX BUJOB YUeOHOU
JCSTEIILHOCTH,
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2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K HICTOPUYECKOMY M HAyYHOMY HaCJIE€ANI0 OTE€YECTBEHHONW XUMUM;

YBAKCHHA K ITPOLECCCY TBOPUCCTBA B obmactu TCOPHU U MPAKTHUYCCKOTO NPUMCHCHUSA XUMHUH, OCO3HAHHA TOTI'O, YTO JOCTHXKCHUS HAYKHU €CTh
pe3yabTaT JJIMTCIbHBIX H&6JIIO[[€HHI>'I, KPOIOTIMUBBIX OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpyda yqéHBIX U MIPAKTUKOB;

MHTEpeca U MO3HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU U IMOCIEAYIOIIEM aHalu3e MH(OpMaIUM O MepeJOBbIX JTOCTHKEHUSAX COBPEMEHHOU
OTE4YECTBCHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBCHHOI'O CO3HAHUS, STHUYCCKOI'0 MMOBEACHUA,

CIOCOOHOCTH OLIEHUBATh CUTYallUM, CBS3aHHbIE C XMMHUYECKMMHU SIBJICHUSAMH, U NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

T'OTOBHOCTH OIICHHBATh CBOE IMOBCACHHUEC U IIOCTYIIKU CBOUX TOBapI/IHIeﬁ C HO3I/IIIPII>1 HPAaBCTBCHHLIX W IPABOBBIX HOPM U OCO3HAHHUC
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

IIOHMMAaHMsI ILIEHHOCTeH 370poBoro M Oe3omacHoro oOpas3a >KHW3HH, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
(bU3NIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOroieHUs paBuIl 0€30MacHOro oOpallleHus C BEIIeCTBaMU B OBITY, TOBCEIHEBHOM JKU3HU U B TPYAOBOU JAESITENBHOCTH;

MTOHUMAaHMsI IICHHOCTH MTPAaBUJI MHAWBUIYAILHOTO M KOJUIEKTUBHOTO 6€30IaCHOT0 MOBEJICHUS B CUTYAlUSX, YTPOKAIOIINUX 3/I0POBBIO U )KU3HU
JTIOJICH;

OCO3HAaHUS NOCEACTBUM U HEMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOroJIsl, HAPKOTHUKOB, KypeHHUs);

5) Tpy/10BOT0 BOCTIUTAHUS

KOMMYHHUKAaTUBHON KOMIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATENbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BHIAX
NESITENIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEILICHUHU NPAKTUUECKUX 33/1a4 COLUATbHON HApPaBJIECHHOCTH (B paMKax CBOET0 Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUYeHHIO PO ecCcHil pa3TMyHOro poja, B TOM YHCIIe HA OCHOBE IPUMEHEHHS MPEAMETHBIX 3HAHUN 110 XUMUMY;

YBOXKEHUSA K TPYY, JIIOJSM TPyJa U PE3yJbTaTaM TPYJI0BOU JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIYaJbHON TpaeKkTOpuM oOpa3oBaHMs, Oyaymied npodeccuu M peann3zanuu cOOCTBEHHBIX
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 2K0JI0rMYeCKOro BOCIIMTAHMS:

9KOJIOTMUYECKHU 11€71€CO00pa3HOro OTHOLIEHHS K MPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAaHUS KU3HU Ha 3emiie;
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MOHUMAaHUS TJ00AJTbHOIO XapaKTepa HKOJIOTMUYECKHUX MpoOJieM, BIUSHUS SKOHOMHMYECKHUX IPOIECCOB HA COCTOSIHHE MPUPOJHOU H
COLIMAJIbHOU CPEIbL;

OCO3HaHUS HEOOXOIUMOCTH UCTIOIH30BAHUS JOCTIKEHUN XUMUH TSI PEIICHUS] BOTIPOCOB PAIIHOHAIBLHOTO MPUPOIOOIBE30BAHUS;

AKTUBHOTO HEMPUSATHUS JIEHCTBUHN, MPUHOCAIIUX BPEI OKPYXKAIOIICH MPHPOJHON cpele, yMEHUsS MPOTHO3MPOBATh HEOJIAroNpHUsTHBIC
9KOJIOTMYECKHE TOCTIEACTBUS MPEANPUHIMACMbIX TEHCTBUI U IPEAOTBPALLATh UX;

HAJIM4YUs Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, HKOJIOTMYECKON KYJIbTYpbI, OIbITa JNEATEIbHOCTH HKOJIOIMYECKOl HampaBiIeHHOCTH,
YMEHUS PYKOBOJICTBOBATHCS MMU B MIO3HABATEILHON, KOMMYHUKATUBHOM M COIIMAIBHON MPAKTHKE, CIIOCOOHOCTH M YMEHUS AaKTUBHO MPOTHUBOCTOSITH
UJ€0JI0TUU XeMopoouu;

7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MIPAKTHUKHY;

MMOHVMAHUS CICU(DUKH XUMHUU KaK HayKd, OCO3HaHHUS e poid B (DOPMHPOBAHWH PAIMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JIaHUU
L[EJIOCTHOTO MPEACTABICHUS 00 OKpPYKAIOLIEM MUPE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, B IO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEN U PELICHUU
po0GsieM COXpaHEeHUsI IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHH JJI1 COBPEMEHHON LMBUIN3AIMU: B €€ TYMaHHUCTUYECKON HAIIPaBIEHHOCTH U BaXKHOM POJIH B
CO3/IaHUHM HOBOW 0a3bl MaTepUAIBLHON KYJIbTYpBI, PEHICHHH TJIOOATBHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM U 3KOJIOTMYECKON 0€30acHOCTH, B Pa3BUTUU MEIUIMHBI, O0ECIIEUeHUH YCIIOBUM YCHEIIHOTO TPYyJa U SKOJIOTMUYECKU
KOM(DOPTHOI KU3HU KaXKIOTO YIeHa O0IecTBa;

€CTECTBEHHO-HAYYHONH TPaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJOB MO3HAHUS, MCIONb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
HCIIO0JIH30BaTh MOJIy4aeMbl€ 3HAHUS JIJISl aHAIIM3a U OOBSICHEHHUS SIBJICHUI OKPYKAIOIIET0 MUPA U MPOUCXOIAIINX B HEM U3BMEHEHUH, YMEHU S JIeTIaTh
000CHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS IAHHBIX C LEJBI0 MOJYyYeHHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIHHO UCTIOB30BAaTh XUMUYECKUE 3HAHUS ISl peUIeHHs MPOOIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIbCKON JEATENbHOCTH;

TOTOBHOCTH W CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K aKTUBHOMY IMOJYyYE€HUIO HOBBIX 3HAHHWM 1O XUMHUU B
COOTBETCTBHUH C )KM3HEHHBIMHU TTOTPEOHOCTSIMHU;

WHTEpeca K 0COOCHHOCTSIM Tpy/la B pa3IudHbIX chepax mpodhecCuoHaATbHON eATeTbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS Y4eOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO 0011ero o0pa3oBaHusl BKIIOYAIOT:

3HaAUMMbIe 171 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAOMIMXCS MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAyYHbIE TTOHSATHSI,
OTpakarollre IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenudUKy METOAOB IMO3HAHHS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
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BEILIECTBO, DHEPTHUsA, SBJICHHE, IMPOIECC, CHCTeMa, HAY4YHBIM (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBAHME,
Ha0II0IcHUE, U3MEpPEHNe, YIKCIIEPUMEHT U JPYTHE);

yYHHUBEpCAIbHBIC yueOHBIC JelicTBUS (MIO3HABATENIbHBIC, KOMMYHHKATHUBHBIC, PETYISATUBHBIC), oOecneunBarmomue (HOpMHUPOBAHHE
(YHKIIMOHATLHOM IPaMOTHOCTH M COITUAIEHON KOMITETEHITUN 00yYarOIINXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSI MCIOJIb30BaTh OCBOSCHHBIE MEXKIMCIIUIUIMHAPHBIE, MUPOBO33PEHUYECCKHNE 3HAHKMS M YHUBEpCAJIbHBIC YUCOHBIC
JEWCTBUSA B TO3HABATEILHON U COLMAIBHOM MPAKTUKE.

MeranpeaMeTHbIE pe3yJbTAaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIHHBIMH Y4YE€OHBIMH I103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U
PEryJsTUBHBIMU JEHCTBUSIMHU.

OBJaieHHe YHUBEPCAIbHBIMYU Y4eOHBIMHU IMO3HABATEJIbHBIMHU AEHCTBUAMM:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEIEIATH LIETHU NeATeTbHOCTH, 33a/1aBast TapaMETPhl U KPUTEPUU UX IOCTHXKEHHS, COOTHOCUTD PE3YyJIbTaThI ACSITEIBHOCTU C TIOCTABIICHHBIMU
LIEJISIMH;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIICHUS! — BBIACIATh XapaKTepHbIE MPU3HAKHU MOHATUN U YCTaHABIMBATH UX
B3aMMOCBSI3b, HCIIOJI30BATh COOTBETCTBYIOIINE MTOHATHS ISl OOBSICHCHUS OT/ICITBHBIX (PAKTOB U SIBIICHU;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIINHU BEIIECTB U XUMHUYECKUX PEaKIIHil;

yCTaHaBJIUBATh IPUUMHHO-CIEACTBEHHBIE CBSA3H MEXIY N3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pACCYyKIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIE, TIO aHAJIOTHUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B
paccMaTpuBaeMbIX SIBJICHUSAX, OPMYITHMPOBATH BHIBOJIBI U 3aKITFOUCHUS,

MPUMEHATh B TPOIECCE TMO3HAHUS, HUCIOJIb3yeMble B XUMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJCIH, MPEoOpa3OBHIBATH MOJCIIbHBIC
MPEJICTABICHHUS] — XUMUYECKHI 3HAK (CMMBOII) dJ€MEHTa, XUMUYeckas Gopmylia, ypaBHEHHE XUMHUYECKON peakiuu — MpU PelIeHHH Y4eOHBIX
MMO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIENIbHBIE IPE/ICTABIICHUS JJI BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB U3y4aE€MbIX
BEIIIECTB U XUMUUYECKHUX PEAKIIUM.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHI;

(dhopMyIHpOBaTh 1IETHU U 337a41 UCCIICIOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE H CAMOCTOSATEIHHO CHOPMYITHMPOBAHHBIE BOIPOCH B KAUECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI AJIs1 (HOPMUPOBAHUSI TUTIOTE3HI TI0 TPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

15



BJIa/IETh HABBIKAMH CaMOCTOSTEJILHOTO INIAHUPOBAHUS U IIPOBEACHUS YUEHUUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUs HAOII0AaTh
3a XOJOM MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMynupoBaTh 000OIIEHUS U BBIBOJBI OTHOCUTEIBHO TOCTOBEPHOCTH
pe3yAbTAaTOB UCCIIEIOBAHUSI, COCTABISATh 00OOCHOBAHHBIN OTUET O MPOJCIAHHON padboTe;

MPUOOPETaTh OMBIT YUYEHWYECKOW HCCICIOBATEIbCKOM H TPOCKTHOW JEATEIBHOCTH, TPOSBISTH CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEIIbHOMY MOUCKY METOJOB PELIECHHUS PAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMUYHbIX METOJ0B MO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATLCS B PA3IMYHBIX HCTOYHHKAX WHQPOpMAIUM (HAYYHO-TIOMYJISpHAS JIMTEpaTypa XUMHYECKOTO COICpPXKaHUS, CIPAaBOYHBIC
mocodus, pecypcel VHTepHeTa), aHAIM3UPOBATh WHQPOPMAIUIO PA3IMYHBIX BHJIOB M (OPM TPEICTABICHHUS, KPUTHUYECKU OICHUBATH ©¢
JIOCTOBEPHOCTh U HENTPOTUBOPEUUBOCTb;

(GbopMyIHpOBAaTh 3aMPOCHl U IPUMEHSTh PA3TUYHBIE METOABI IIPH MOUCKE U 0TOOpe nHPOpMAIK, HEOOXOIUMOM JIJIsl BBIMIOJIHEHUS YI€OHBIX
3aJ1a4 OIPEEIIEHHOrO TUIIA;

MIPUOOPETATH OIBIT HCIIOJIB30BaHMS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUN U Pa3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OpMy TpelacTaBieHHus UHPopManuu (CXeMbl, TpaduKy, TUarpaMmbl, TaOJULbI, PUCYHKU U
ApyrHe);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPE/ICTBA MPHU PAOOTE ¢ XMMHUYECKOH MHPOpMAITUEH: TPUMEHSATh MEXKIPEAMETHBIE (PU3NICCKUE U
MaTeMaTUYeCcKHe) 3HAKU U CUMBOJIBI, PopMyIibl, ab0OpeBUaTypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHUBHBIMU JA€HCTBHAMM:

3a/1aBaTh BOTMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbl B XOJE [Wajora W/WiN JHUCKYCCHH, BBICKA3bIBaTh HUIEH, (POPMYIHpPOBATH CBOU
MPEAJIONKEHUSI OTHOCUTEIILHO BBITIOTHEHUS MPEIJIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTAIME PE3yIbTATOB MO3HABATEIBHOM JEATEIbHOCTH, MOJIYYEHHBIX CAMOCTOSTENBHO WJIM COBMECTHO CO CBEPCTHUKAMHU
P BBHIMOJHEHUH XMMHYECKOTO SKCIIEPUMEHTA, MPAKTHIECKONH pabOoThI MO0 UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealu3alnun y4eOHOTO
MPOeKTa U (OPMYJIIMPOBATH BBIBOJIBI 10 PE3YJIbTaTaM MPOBEACHHBIX UCCIEIOBAHUHN MyTEM COTJIACOBAHUS MO3HIINI B X0/1€ 0OCYKJICHHUS] 1 0OMEHa
MHEHHSIMHU.

OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOATENbHO MJIaHUPOBATH U OCYILIECTBIISITH CBOIO [TO3HABATENBHYIO JIEITEIbHOCTD, ONpeIeiss €€ HeIu U 3aJa4l, KOHTPOJIMPOBAThH U 110
Mepe HEOOXOUMOCTH KOPPEKTUPOBATh MPEIaraeMblii aITOPUTM JIEHCTBUHN MPHU BBHIOJHEHUH YYeOHBIX U UCCIEIOBATENbCKUX 3ajad, BRIOUPATh
HanOosiee 3 PEeKTUBHBIN CITOCOO WX PEIICHUS ¢ YIETOM MOJIYISHHUST HOBBIX 3HAHHI O BEIIECTBAX U XMMHYECKUX PEAKITUSIX;

OCYILIECTBIISTH CAMOKOHTPOJIb CBOEH JI€ITEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.
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INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsD» OTPaXKaroT:

c(OPMHPOBAHHOCTH MPECTABICHUI O XMMUYECKOM COCTABIISAIONICH €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA, POJIM XMMHUU B IO3HAHUHU SIBIICHUN
IpUPOJBI, B (POPMUPOBAHUN MBIIIJIEHUS U KYJIbTYPbl JUUYHOCTH, €€ (YHKIMOHAIBHON IpaMOTHOCTH, HEOOXOIUMOM Ul PEIIEHUs MPaKTUYECKUX
3aJ]a4 ¥ 9KOJIOTHYEeCKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

BJIa/ICHUE CUCTEMOW XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIUE MOHATHS (XUMUYECKUHN AJIEMEHT, aTOM, AJIEKTPOHHAS
000104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3IEKTPOOTPUIIATEIbHOCTD, XMMUYECKasl CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTast U COKpalIEHHAs),
MOJIb, MOJISIpHAsl Macca, MOJISIpHBIA 00BEM, YIIepoIHbIN CKeleT, (QYHKIHMOHATIbHAS TPYIIA, PaIUKal, U30MEepuUsi, H30MEpbl, TOMOJIOTHYECKUN ps L,
TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA M a30TCOACPXKAIUUE COEAMHEHHsS, MOHOMEp, IIOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEMHEHMS); TEOpPUUM M 3aKOHbI (TE€Opusl CTPOEHMsI opraHudeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMHMHM; MUPOBO33PEHUYECKHE 3HAHUSA, JIKAIIUE B OCHOBE IOHUMAHHS MPUYUHHOCTH M CUCTEMHOCTH
XMUMUYECKHX SIBIEHUH, (PaKTOIOrn4ecKre CBeIeHUsI O CBOWCTBAaX, COCTABE, OJYYEeHUH U 0€30I1aCHOM HUCIOJIb30BaHUN BAKHEHIINX OPraHMYECKUX
BEIIECTB B ObITY U NIPAKTUYECKOH J1eSTEIbHOCTH YeJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHH BBISIBIISITh XapaKTEPHbIE IPU3HAKY MOHATHUH, yCTaHABINBATh X B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE
ITOHATHUS ITPU ONMCAHUU COCTaBA, CTPOCHMS U IPEBPALEHNN OPraHUYECKUX COCTMHEHUM;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBJIECHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIEHHOM) (hopMysT OpraHNYEeCKUX BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKLIUN, N3rOTaBINBATh MOJIEIN MOJIEKYJI OPraHUUECKUX BEIECTB IS
MJUTFOCTPALIMHM MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMUPOBAHHOCTh YMEHHUHN YyCTaHABIMBAaTh NPUHAIJIEKHOCTh H3YUYEHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBy U CTPOEHMIO K
OIpeJIeIEHHOMY KJIacCy/TpyIe COeIMHEHUH (YriIeBOJOPO/Ibl, KUCIOPO M a30TCOAEPIKAINe COeAMHEHUS, BHICOKOMOJIEKYIISIpHbIE COEIMHEHNU),
JaBaTh UM Ha3BaHUA No cucrematnueckoi HomeHkiaarype (IUPAC), a Taxke NpHUBOAWUTH TPUBHAIBHBIE HAa3BaHMs OTIEJIBHBIX OpPraHMYECKUX
BEUIECTB (ITUJICH, MPOMUIIEH, aleTHJIeH, dTUJIEHTJIUKOIb, TIHIEepUH, GeHol, (GopMaabAeru, aleTalbJeruja, MypaBbHHAs KHUCJIOTa, YKCyCHas
KHCJIO0Ta, OJIEMHOBAs KUCIIOTA, CTEapUHOBAs KUCIIOTA, TIIF0K03a, (PPYKTO3a, KpaxmaJ, HeJIHI103a, [NINIUH);

c(OPMUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOM CBSI3U B OPraHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI TNPHUMEHATH MOJOXKEHHUS TEOpUU CTPOCHHMsS opraHuyeckux BemectB A. M. byrnepoBa ans oObsicHeHUs
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUs MacChl BEILECTB;
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C(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTpPOCHHE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBAa THUIUYHBIX MPEACTABUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, dTaH, 3TUJICH, MPOIWICH, alleTHIIeH, OyTaaueH-1,3, MetmiOyraaueH-1,3, 6eH3011, METaHOI,
3TAHOJI, STUICHTJIMKOJIb, TIIMLEPUH, (EHOI, alleTalbIeTru]], MypaBbUHAsE U YKCYCHAasl KUCIIOTHI, TJIFOK03a, KpaxMall, IeJUII0I03a, aMHHOYKCyCHas
KHCIIOTa), WJUTFOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY HUMH YPaBHCHUSMH COOTBETCTBYIOIIUX XUMHYECKHX PEAKIHMH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

C(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPhsi (HE(Th, MPHUPOIHBIN ra3, Yroiyib), CHOCOOBI HX
nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE MTPOTYKTOB IePepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHUH IMPOBOIUTH BRIYUCIICHUS IO XUMHYECKUM YPaBHEHUSM (MacChl, 00bEMa, KOJIMYECTBA HCXOHOTO BEIIESCTBA HIIN
MPOIYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH);

Cc(OPMHPOBAHHOCTh YMECHHIA BIIAJICTh CHCTEMOW 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOT'O MO3HAHHMS, HCIIOJIb3YEMbIX B XUMHH IIPU U3YYCHUU
BEIIECTB M XUMUYECKUX SIBJICHUH (HAOIIOCHIE, N3MEPEHUE, SKCTICPUMEHT, MOJICIIMPOBAHKE), UCTIOIH30BATh CUCTEMHBIC XHUMHYCCKHUC 3HAHUS JIJIS
MPUHSTHSI PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MIPAaBUJIA MMOJIb30BAHHS XMMHUYECKON TIOCYI0U U JTa00paTOpHBIM 000pYJIOBAHUEM, a TAKXKE ITPABHIIA
oOpalleHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSIMH IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh W BBINIOJMHATH XHMHUYECKUH OKCIEPUMEHT (TPEBpAIICHUsS OPraHUYEeCKHX BEIISCTB IIPHU
HarpeBaHWH, OJydeHUE ITHIICHA U U3YYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIMH OPTaHUICCKUX BEIIECTB, JCHATYpAIHs OCITKOB TP HArpeBaHUH,
[[BETHbIE pPEAKIMH OENKOB) B COOTBETCTBHHM C TMpaBUIaMH TEXHHKM O€30MacHOCTH TpU OOpallleHMH ¢ BeIIeCTBaMH U J1aOOpaTOpPHBIM
00Opy/lOBaHUEM, TPEACTABIATH PE3YNbTaThl XUMHUYECKOTO SKCIepuMeHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOLIMX peakuuid u
(hOopMyIIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHATU3UPOBATH XUMHYECKYI0 HH(DOPMAIHIO, IMOTYIaeMYyIO0 M3 Pa3HBIX MCTOYHHUKOB (CPEICTBA
MaccoBoi uHpopMaiuu, IHTepHET u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COONMIOAATH MpaBUiia SKOJIOTHYECKH I€1eCO00pa3HOro MOBEIeHUS B OBITY U TPYJOBOU AEATEIHLHOCTH B LENSIX
COXPAHEHHUS CBOETO 37I0POBbS U OKPYXKAIOMICH MPHUPOIHON Cpellbl, 0CO3HABATH OMACHOCTh BO3JICHCTBHUS HA JKUBBIC OPTaHU3MBI ONMPEACIEHHBIX
OpPraHWYECKUX BEIIECTB, MMOHUMas cMbIcT mokasarens [1JIK, moscHATe Ha mpuMepax CHocoObl YMEHBIICHUS W MPEIOTBPAMICHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBCKA,;

JUTs 00YYaOIINXCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAAaX TO3HAHUS
BEIIECTB U XUMUYECKHX SBJICHHUIA,

JUTSL CIIENBIX M CITA0OBUAAIINX OO0YYarOIIUXCs: YMEHHE MCIIOIh30BaTh penbe(HO-TOUCUHYIO cucTeMy oOo3Hadenuit JI. Bpaitns s 3amvcn
XUMUYECKUX (HOPMYII.
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11 KJIACC
[IpenMeTHbIE pe3ynbTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUI: O XMMHUYECKOH COCTaBJISIOIICH €CTECTBEHHO-HAyYHOW KapTHUHBI MUpPA, POJIM XUMHHU B TO3HAHUU
SABIICHUHA TPUPOABI, B (POPMUPOBAHUM MBILIUICHUS W KYJIbTYPhl JMYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM AJISi peIIeHUs
MPAKTUYECKHX 3aJ1a4 U IKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO M IPUPOTHON CpeE;

BJIaJICHUE CHCTEMOI XMMHUYECKUX 3HAHUH, KOTOpast BKJIIOYAET: OCHOBOIIOIATAIOIIHME MTOHATHS (XUMHUUYCCKUIN JIEMEHT, aTOM, U30ToTl, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIH OO0BEM, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIICHMUS,
XUMHYECKas CBsI3b (KOBAJEHTHAs, MOHHAs, METa/NIMYeCKasi, BOJOPO/AHAsA), KPUCTAJUIMUECKas peII€TKa, TUIIbI XUMUYECKUX peakUui, pacTBop,
3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAsT AUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKLHUU, XUMUYECKOE
paBHOBECHE); TECOPUU U 3aKOHBI (TECOPHS NEKTPOIUTHUECKON AUCCOIMAINY, Teproandeckuii 3akon J1. V1. MenaeneeBa, 3aKOH COXPaHEHHUS MaCChI
BELIECTB, 3aKOH COXPAHEHWs] M MPEBPALICHUS SHEPrUUM NpPU XUMHUECKHUX PEaKLUsX), 3aKOHOMEPHOCTH, CHMBOJMYECKHHM $3BIK XUMHH,
MHUPOBO33PEHYECCKHE 3HAHUS, JIS)KAIINE B OCHOBE IIOHMMAHUS IPUIMHHOCTH M CUCTEMHOCTH XMMUYECKHX SBICHUH, (DaKTOIIOTHYEeCKHEe CBEICHUS O
CBOMCTBAxX, COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIOJIB30BAaHUU BAKHEHUIIMX HEOPTraHMYECKHX BEIIECTB B OBITY W MPAKTUYECKOW AESITENbHOCTU
YEJIOBEKa;

c(OPMHPOBAHHOCTH YMEHHH BBISIBIISITH XapaKTEPHbIE TPU3HAKHY MTOHITUH, YCTAHABIIUBATH MX B3aMOCBS3b, UCIIOIH30BATH COOTBETCTBYIOIINE
MTOHATHUS MTPU ONMCAHUY HEOPTAHUYECKUX BEIIECTB U UX MTPEBPAILCHU;

c(OPMHPOBAHHOCTh YMEHUI HCHOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY JJISi COCTaBICHHMsS (DOPMYIN BEIIECTB M YpaBHEHHH XHUMHYECKHX
peakuumii, cuctemarnueckyro HomeHknaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OT/IENbHBIX HEOPIraHUYECKUX BEIIECTB (yrapHbIi ra3, yrieKucibl it
ra3, aMMHaK, rai€Hasi U3BecTb, HerameéHasi U3BeCTh, MUThEBasl COfa, MUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa,
BUJ| XMMHUYECKON CBSI3M (KOBaJICHTHAs, MOHHAs, METaJNIN4ecKas, BOAOPOAHAsA) B COCIUHEHUSAX, THI KPUCTAUTMUECKON PEIETKH KOHKPETHOTO
BEIIeCTBa (ATOMHas!, MOJIEKYJIIpHAsA, HOHHAs!, METaJUIMYecKas), XapakTep Cpe/bl B BOJHBIX paCTBOPAaX HEOPraHWYECKUX COETMHEHUH;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAAJICKHOCTh HEOPraHMUYECKHUX BEIIECTB MO0 UX COCTaBYy K OMPEJEIIEHHOMY Kiaccy/Tpymnmne
COEMHEHMH (ITPOCThIE BELIECTBA — METAJUIbl M1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEepHbIE THIPOKCHIbI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHH PACKPBIBATH CMBICI IepruoAndeckoro 3akoHa JI. 1. MenaeneeBa u 1eMOHCTPUPOBATH €70 CUCTEMATU3HPYIOTYIO,
OOBSICHUTENIBHYIO U TIPOTHOCTUYECKYIO (PYHKIIUY;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh AJIEKTPOHHOE CTPOSHHE aTOMOB XMMHUYECKHX 3jeMeHToB |1—4 mepuonoB Ilepuoanueckoit
cucTeMbl xUMHYeckux dmementoB [I. M. MeHnzerneeBa, MCHoOb3ysl MOHATHS «S-, P-, -3JEKTPOHHBIC OPOUTAIMY, «IHEPTETUUYCCKUE YPOBHHY,
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OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCIUHEHUH 10 meproiaM U rpynnam Ilepuoauueckoil cuctemMbl
XUMHUYeCcKuX djemeHToB M. Y. Menaeneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA HEOPTAaHUMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPXK/IAaTh CYIIECTBOBAHWE TEHETHMUYECKOW CBS3M MEXJY HEOPraHWYECKHMH BEIIECTBAMH C IOMOIIBI0 YpPaBHEHHMH COOTBETCTBYIOIUX
XUMUYECKHUX peaKIuii;

C(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATE XMMHUYECKHUE PEAKLUUU [0 Pa3IUYHBIM IpPHU3HAKaM (YMCIy M COCTaBYy pearupyroumx
BEIIECTB, TEIUIOBOMY () (heKTy peakiuu, N3MEHEHUIO CTETICHEH OKMCIICHHSI SJIEMEHTOB, OOPAaTUMOCTH PEAKIINU, YIaCTHIO KaTaanu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABISATH YPaBHEHUS PEaKIMi pa3IMYHBIX THUIOB, MOJHBIE M COKPANIEHHBIC YPAaBHEHHUS PEAKIMA HOHHOTO
oOMEeHa, YUUThIBasl yCIOBHSL, IPU KOTOPBIX 3TH pPeakUu UIYT 10 KOHIIa;

Cc(OPMHPOBAHHOCT YMEHHH MPOBOIUTH PEAKIMH, MOATBEPKIAIOIIME KAueCTBEHHBIH COCTaB pa3jMYHBIX HEOPraHUYECKUX BEIIECTB,
pacro3HaBaTh ONMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHWYECKHUX BEILECTB;

c(OPMHPOBAHHOCTH YMEHHUI PACKPBIBATH CYIIIHOCTh OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH ITOCPEACTBOM COCTABICHUS AIEKTPOHHOTO
OajaHca 3TUX PEeaKIMi;

c(OPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBHUCUMOCTh CKOPOCTHM XMMHUYECKOM PEaKLUU OT pa3iMyHbIX (aKTOpPOB; XapaKTep CMELICHUS
XHUMHAYECKOTO paBHOBECHS B 3aBUCHMOCTH OT BHEIIHero Bo3aeiictsus (npunmum Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMHUECKHIE TTPOIIECCHI, JICXKAIHE B OCHOBE TIPOMBIIIICHHOTO TTOYYEHHsI CEpHOU KHCIIOTHI,
aMMHMaKa, a TaKkxke c(opMHUPOBAaHHOCTh PEACTABICHU 00 OOLIMX HAYYHBIX IPUHLMIIAX U SKOJIOTHYECKUX MPoOIeMax XUMHUECKOTO POU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJIUTH BBIUMCIEHUS C UCIOJb30BAHUEM IOHSTUS «MAaccoBasi JI0JIs BEIECTBA B PACTBOPE», 00BEMHBIX
OTHOIICHHUI Ta30B NPU XUMHUYECKUX PEAKIIHIX, MACChl BEHIECTBA MM 00bEMA ra30B 1O M3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MM 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3((dekra peakiinu Ha OCHOBE 3aKOHOB COXPAaHEHHsI MAcChl BEIIECTB, IPEBPALICHHS U
COXpaHEHMs SHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COOIOAATh MTPaBUJIa MOJIb30BAaHMUS XUMHUECKON MOCY10M U 1a00paTOpHBIM 000py/I0BaHHEM, a TaKXkKe MpaBuiia
0OpalIeHus C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKITUSIMH IO BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH M BBHIIOJHATH XHMHUYECKHIA IKCIIEPHUMEHT (pa3iioKeHHe MEpPOKCHAa BOJOPOJa B MPUCYTCTBHU
KaTaJn3aropa, ONpe/elIeHue CPeIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHANKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB Ha CKOPOCTH
XUMUYECKON peaKIiy, peakMi MOHHOTr0 OOMEHa, KaueCTBEHHbIE PEeaKlIMU Ha Cynb(ar-, kKapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS,
peleHre AKCIEepUMEHTANbHBIX 3a1ad 1o TemMaM «Metamuib» u «HeMeTtamasl») B COOTBETCTBUM C IpaBHJIAMH TEXHUKH O€30MAaCHOCTU IPH
00palIeHny ¢ BEIIeCTBAMH U JTaA00PaTOPHBIM 000PYIOBaHUEM, IPEACTABIISTh PE3yIbTaThl XHMUYECKOTO IKCTIEPUMEHTA B (JOPME 3aIHCH YPaBHEHHHA
COOTBETCTBYIOIINX PeakIuii 1 (POPMYIHPOBATH BBIBOBI HA OCHOBE ATHX PE3YJIbTaTOB;
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c(OpPMUPOBAHHOCTh YMEHUN KPUTHUUECKH AHATU3WPOBATH XUMHUYECKYI0 MH(OpPMAIMIO, MOTYYaeMyIO0 W3 Pa3HbIX MCTOYHHUKOB (CpElCTBa
MaccoBOW KOMMYHHUKaIK, UHTEpHET U APYrux);

c(OPMHPOBAHHOCTh YMEHHUI COOJIIOAATH MPaBHiIa HKOJOTHYECKHU 11€JI€CO00pa3HOT0 TOBEACHUS B OBITY U TPYJOBOH AEATEIHHOCTH B LEJISX
COXpaHEHHUs CBOETO 370POBb M OKPYKAIOMICH MPUPOIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS Ha UBBIE OPraHU3MBbI OMpPEIETEHHBIX
BellecTB, MoHuMas cmbicia nokazatens 11K, moscHaTe Ha mpuMepax CrocoObl YMEHbIIEHUSI U TMPEJOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpraHH3M YeJIOBEKa,

JUTsl 00y4arOIIMXCS ¢ OTPAaHUYECHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHUE TPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHU;

JUIS CJIETIbIX U CIA0OBUAAIINX OOYYAIOIIMXCS: YMEHUE UCIOIb30BaTh pelbeHO-TOUCUHYIO0 cucTeMy obo3HaueHuil JI. bpaiins ans 3amnucu
XUMHYECKHUX (HOPMYIL.
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IV. TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnesie  IlpakTuueckue
NPOrpamMMblI Bcero odpa3oBaTebHbIE PeCypChl
padoThI padoThI
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTraHUYECKOH XUMUM
[Ipeamer opraHM4ecKoi XUMHH. https://academy-
11 Teopus cTpoeHUS OPraHU4YECKUX 3 1 content.apkpro.ru/lesson/a9f3d191-
coenmuaeHu A. M. ByTﬂepoBa 5ele-4e24-ac02-efb16fa49f6a
Utoro no pazneny 3
Pa3znea 2. YriaeBoaopoasl
[IpenenpHBIC YTIIEBOIOPOIBI — https://academy-
2.1 2 1 content.apkpro.ru/lesson/258ddc06-
ATKAHET ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble  yriIeBOIOPOJIBL: hitps://academy-
2.2 6 1 content.apkpro.ru/lesson/4038171e-
JIKCHEI, ITKATHCHEL, ATIKHHBL. 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApoMaTn4ecKue yrieBoaoposl 2 content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
[IpupoaHbie HUCTOYHUKU https://academy-
2.4 3 1 1 content.apkpro.ru/lesson/4038171e-
YIJICBOZIOPO/IOB 1 HX MepepadoTKa. 4158-4bd1-ae98-18dc1cfh9399
Hroro mo pazneny 13

Paznen 3. Kuciopoacoaep:xanue oprannyecKue coeIuHeHUst
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https://academy-

3.1 Crnupter. @enon 3 2 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

An . Kap0 )
3.2 C PACTHIBL. RAPOOHOBLIC KHCIOTE 7 2 content.apkpro.ru/lesson/461aa9c8-
JIOXKHBIC SHPEI COef-4827-a8¢5-d12a0bedc826
https://academy-

3.3 VrieBoasl 3 1 content.apkpro.ru/lesson/649883b8-

7¢5f-4f16-896e-10a2278b08f1
Utoro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
https://academy-
4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Utoro no pazneny 3
Paspnen 5. BeicokoMoJIeKy AIsIpHbIE COCAUHEHUS
5.1 IInactmaccel. Kayayku. Boiokna 2 1 https://lesson.edu.ru/04/10
Hroro no pazaeny 2
OBHIEE KOJIMYECTBO YACOB I1O 34 10

I[TPOTPAMME
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11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 3 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
C .M §]
1.2 TPOCHHE BELIECTBA. MHOro0bpasue 4 https://lesson.edu.ru/04/10
BEILIECTB
13 XUMHUYECKUE PEAKIINU 6 1 3 https://lesson.edu.ru/04/10
Wroro mo paszneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTtaminl https://lesson.edu.ru/04/10
2.2 HemeTamier 1 https://lesson.edu.ru/04/10
53 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX ) https://lesson.edu.ru/04/10
BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :KM3Hb
3.1 ‘ XUMUS U )KA3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 8
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VYYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Xumus / I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AkimorepHoe o0miectBo «M3maatenbpeTBo «IIpocBernieHue)
2. Xumus, 11 knacc/ Pynsuruc I'.E., @enpaman @.1°., AkunonepHoe oobmectBo «M3narenscTBo «IIpocemnienne»

METOJUYECKHUE MATEPHUAJIBI JJ151 YYUTEJISA

1. I'apa H.H. Xumus. Ypoxku B 10 knacce: nocobue s yuurens. — M.: IIpocsemenue, 2022.

2. F'opoynnosa C.B. Tectsr u EI'D 110 0cCHOBHBIM pa3jeniaM ImKoJIbHOro Kypca xumun: 10-11 kmaccel. - M.: «Bako», 2021.
3. Pageuxuit A.M. [lunakrnueckue marepuainsl no xumuu. 10-11 knace. - M., 2022.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://lesson.edu.ru/04/10

https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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