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HOACHUTEJBHASA 3AITMCKA

[Iporpamma 1Mo XMMUHM Ha YpPOBHE cpelHEro obmiero oopazoBanus pazpabotaHa Ha ocHOoBe dDeaepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (emaepaabHOM
oOpasoBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (DPOII COO), mpencraBnerHsix B DemepanbHOM
rocyJiapctBeHHOM obOpazoBaTenbHoM ctanaapte COQO, ¢ yuérom KoHienuu npenojgaBaHusi yaeOHOro npeameTa « XuMHus» B
oOpa3zoBaTenpHBIX oOpraHuzanusx Poccuiickorn denepainnu, peanus3ylomuX OCHOBHBIE 00pa3oBaTeibHbIE MPOTPAMMBI, U
OCHOBHBIX mnoJiokeHui «Crtparerun pas3Butus Bocnutanus B Poccuiickoii ®enepauumu Ha nepuon o 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJI0B K pa3pabOTKe MpOrpamMMBbl MO XMMUH, K OMPEACIICHUIO 00IIe cTpareruu 00y4eHUs, BOCIIUTAHUS U
pa3BUTUS OOydYarolUXCcs cpeacTBaMu ydyeOHoro mpeamera «Xumus» s 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBIIIM
koHuenrtyanbHbie nonoxkenus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JICH, COACp)KaHUs, PE3yIbTaTOB OOyYEHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHUE, TOJIy4aeMO€ BBIMYCKHHUKaMU  OO0IIeo0pa3oBaTENbHOM  OpraHW3allid,  SBISETCS
HEOThEMJIEMON 4YacThl0 MX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPIIAIONIUM ATAllOM pPealu3alliid Ha COOTBETCTBYIOIIEM €My
0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOM CHUCTEME XMMHUYECKOro OOpa3oBaHUsA. IJTU IIEHHOCTH
KAacaroTCs TMO3HAHUS 3aKOHOB MPHUPOJbI, (HOPMHUPOBAHMS MHUPOBO33PEHUS M OO KyJIbTYphl 4YEJIOBEKa, a TaKXkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TIPUPOJHOM cpene. Peanmusyercs Xummueckoe
oOpa3oBaHHe OOy4YarOLIMXCSd Ha YPOBHE CpPEAHEro oO0mIero oOpa3oBaHUsl CPEJACTBAMHU YYEOHOro mpeamera «XHUMUs»,
COJIEp>KaHKE U TTOCTPOCHHUE KOTOPOT'O OIPEEICHBI B TPOrpaMMe 10 XUMUH C YUETOM CIIeIM(PUKU HAyKU XUMUH, €€ 3HAUYCHUS
B TIO3HAHWUU MPUPOALI W B MaTepUaIbHOM >KM3HU OOIEeCTBa, a TakXKe C Y4E€TOM OOIUX IeJied W MPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeTHero obiiero oopasoanus B Poccutickoit Oeaepanmn.

XUMHSI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJib B COBPEMEHHOM NUBWJIM3AIUMHU, B CO3/IaHUU
HOBOM 0a3bl MaTepuagbHOU KyJbTyphl. OHa BHOCUT CBOM BKJaJ B (JOPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHUE 1IEJIOCTHOTO MPEJCTABIICHUS 00 OKPY’KaloIlleM MUPE KaK O €AMHCTBE MPUPOJIbI U YeJIoBeKa, KOTOpoe hopMUpyeTcs
B XMMUH HAa OCHOBE MOHMMAaHHMS BEHIECTBEHHOTO COCTaBa OKPY>KAIOIET0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH PUMEHEHHSI.

TecHO B3aMMOJEHUCTBYS C JOPYTMMHM €CTECTBCHHBIMM HAYKaMHM, XUMHS CTaja HEOThEMJIEMOW YaCThbO MHUPOBOU
KyJbTYPbl, HEOOXOJUMBIM yCIIOBUEM YCIIEUTHOTO TPyJa U *KU3HU KaX10ro uieHa oduiecTBa. CoBpeMeHHas XUMHUSI Kak HayKa



co3uzaresbHasl, Kak HayKa BBICOKMX TEXHOJIOTMH HampaBiieHa Ha peuleHHe IN00ajbHBIX MPOOJIEM YCTONYMBOIO pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SDHEPTETUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MACHOCTH U OXPaHbl 3I0POBBSI.

B cooTrBercTBUUM ¢ 00IUMU LIETAMU M MPUHLIMIIAMUA CPEIHEr0 O0IIero o0pa3oBaHUs COAEpKaHUE MpeaMeTa « XUMUs»
(10-11 xumaccel, 0a30BBI YpOBEHb H3yUYCHHs) OPUEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO IOATOTOBKY
oOyJaromuxcsi, HeoOXOUMYI0 UM JUIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOUYEHUS B KU3Hb
colyMa, MpoJI0JIKEHHS 00pa30BaHus B PA3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisioliMMy  IpeaMeTa «XuUMUs» SBIAIOTCS 0a30Bble Kypchl — «Opranumyeckas xumus» Hu «OOmas u
HEOPraHWYeCKass XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIIOUEHHEM 3HAHW U3 00IIed XuMuu) U opraHudeckoil xumuu. dopmupoBanue
JAHHOW CHUCTEMbl 3HAHWWA TPU HM3YYEHUU NpeIMeTa 00ECeuMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOrooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa conepxkaHusi KypcoB — «Opranuueckas xumusi» 1 «OO1as 1 HeopraHudeckas XuMus» cpopMUpPOBaHa B
porpaMme Mo XMMHU Ha OCHOBE CHCTEMHOIO IMOAXOJAa K M3YYEHHUIO YYeOHOro marepuajna M O0yCIIOBJIEHAa MCTOPUYECKU
00OCHOBaHHBIM pa3BUTHEM 3HAHUU HaA OMNPEACIEHHBIX TEOPETHUECKUX YpOBHSX. Tak, B Kypce OpraHM4ecKOM XHUMHH
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOECHUS OPraHWYECKHX COCAUHEHUH, a TaKXKE€ Ha YPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHHM BeulecTB. CBeneHHs 00 M3ydaeMbIX B Kypce BeEIecTBax
JA0TCS B Pa3BUTHH — OT YIJIE€BOJIOPOIOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX coeluHEeHUI. B Kypce oprannyeckoil Xumuu
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs MEpBOHAYalIbHbIE MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKAUIMOHHBIX MNpPU3HAKAaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHHS, O
XAMHUYECKOW pEaKInH.

[Tox HOBBIM yTJIOM 3peHUS B IpeaMeTe « XuMus» 6a30BOr0 YpOBHS pacCMaTPUBAETCS U3yUEHHBIN Ha yPOBHE OCHOBHOTO
oO01ero oopa3oBaHusl TEOPETUUECKUM MaTepuall U (PAKTOJIOTMUECKUE CBEJICHUS O BEILIECTBAX U XUMUYECKOHN peakuuu. Tak, B
4acTHOCTH, B Kypce «OO0mas 1 Heopranuyeckasi XuMus» oOy4daroluMcs MTPEA0CTaBISETCS BO3MOXKHOCTh OCO3HATH 3HAUCHHE
MEPUOJIMYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTUYECKUX MO3ULUHN, TIIy0Ke MOHATh UCTOPUYECKOE U3MEHEHHE
(yHKIIMIA 5TOTO 3aKOHA — OT 0000IIaroNIeH 10 00BICHSIONICH 1 MPOTHO3UPYIOIIEH.

Envnast cucrema 3HaHWM O BOXKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHWUH, CBOMCTBAX M MPUMEHCHWH, a TaKXKE O
XUMHUYECKUX PEAKLUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKAaHMs fonoHsgeTcs B Kypcax 10 u 11 knaccoB anemenTamu
COJIEP)KaHUs, MMEIOIIMMH KYJIbTYPOJOTMYECKUII M MPHUKIAJHON XapakTep. OTHU 3HAaHUSA CHOCOOCTBYIOT IOHMMAHHIO
B3aUMOCBSI3M XMMHH C JAPYTMMH HayKaMH, PACKPBIBAIOT €€ poJib B IIO3HABATEIBHOW M MPAKTUYECKON NESATEIbHOCTH



YeJI0BeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTHUECKUX MPHUIIOKEHHIM
XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX MpOOJeMax, CBSI3aHHBIX C
XUMUEH, KpUTUYECKU OCMBICTMBATh MH(DOPMAIUIO U IPUMEHSATD €€ JUIsl MOMOTHEHUS 3HaHUN, PEIICHNS] HHTEIUICKTYyaIbHbBIX U
AKCIIEPUMEHTAJIBHBIX HCCIEI0BAaTEIbCKUX 3a7ad. B 1enoM coaepkaHue ydyeOHOro npeamera «XUMHUS» JTaHHOTO YPOBHS
M3YYCHUS OPUEHTHPOBAHO Ha (OpMHUpOBAHHE y 00yUaIOIINXCSI MUPOBO33PEHYECKOM OCHOBBI JJIsi MOHUMAaHUS (puimocopckux
UeH, TaKuX Kak: MaTepUaIbHOE €IUHCTBO HEOPTraHUYECKOTO U OPraHUYECKOro MHUpa, 0OyCIOBIEHHOCTh CBOMCTB BEIIECTB
UX COCTAaBOM M CTPOCHHEM, MTO3HABAEMOCTh MPUPOJHBIX SBICHUM MYyTEM SKCIEPUMEHTA U PEUICHUS NPOTUBOPEUUNA MEKIY
HOBBIMHU (PaKTaMH U TEOPETHUUYECKUMH MPEANOCHIIKAMHU, OCO3HAHWE POJIM XMMHHM B PEIICHUU SKOJOTHMUECKUX MpolieM, a
TaKKe MpooJieM cOEPERKEHUs SHEPTETHUECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX TEXHOJOTUN U MAaTEpPHAJIOB.

B nnane pemieHus 3aiad BOCIUTAHUS, PA3BUTHUSI U COIMATU3AIMU O0yYaIOIIUXCSA MPUHATHIC MPOrpaMMON MO XUMUU
MOAXO/Abl K OINPENSICHUIO COACPKAHUA M TIOCTPOCHHS MpeAMeTa MNperycMaTpUBalOT (POPMUPOBAHUE YHUBEPCAIBHBIX
y4eOHBIX JEUCTBUI, MMEIOMUX 0a30BOE 3HAYEHHUE [JIS PA3TUYHBIX BHUJIOB JIEATEIBLHOCTH: DPEIICHUs MpoOJieM, IMOUCKA,
aHanu3a M 00paboTKu uH(pOpPMAIMU, HEOOXOIMMBIX IJIsi MPUOOPETEHUS OMbITa MPAKTUYECKOW W HCCIEA0BATENIbCKOM
NEeATEeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUM XUMUHU.

B npakTuke npenoiaBanusi XMMHH KaK Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHusl, TaK U HA YPOBHE CPEIHETO OOIIEeTo
oOpa3oBaHusl, TpPU ONPENEICHUU COACPKATEIHHOU XapaKTePUCTUKUA IIeJIed W3y4YeHUs TMpeAMeTa HalpaBJICHHEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHME OCHOB XHMMHUECKOM HAayKH Kak o01acTH
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, TPAKTUUECKOMN JEATEIbHOCTU YeJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.
C MeToIMueCcKOi TOUKHU 3pEHUs TAaKOM MOXO0/I K ONPEASICHHUIO 1eJIe N3yYeHUs MpeMeTa sIBJSETCS BIIOJIHE ONPaBAaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMU U3YYCHHS TpeaMmeTa «Xumus» Ha 6azoBoM yposae (10 —11 ki)
SIBJISTFOTCSI:

e (opMupoBaHUE CHUCTEMBl XMMHUYECKMX 3HAHUW KaK Ba)XHEHIIEH COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, B OCHOBE KOTOPOH JIKAT KIIFOUEBbIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI M TCOPUH XMMUH, OCBOCHHE SI3bIKA
HayK{, yCBOCHHUE ¥ TIOHUMAHKE CYITHOCTH JIOCTYIMHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHUE C
UCTOpUEHN UX pa3BUTHS U CTAHOBJICHUS,

e (¢opMupoBaHHE U Pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOJAaX MO3HAHMUS BEIIECTB M XMUMHYECKHX DPEaKIIHi,
HEOOXOJIUMBIX MJI1 IPUOOPETEHUS] YMEHUN OPUEHTHPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBJICHUHN, UMEIOIINX
MECTO B MPUPOJE, B MPAKTHYECKON U TOBCETHEBHOM KU3HU;



e pa3BUTHE YMCHHH M CIOCOOOB JICSATCIBHOCTH, CBS3aHHBIX C HAOMIOACHHUEM U OOBSICHEHHEM XHMHYECKOTO
AKCIIEpUMEHTA, COOJTIOICHUEM TTpaBriI 0€30IMaCHOTO 0OpaIEeHHUs C BEIIESCTBAMH.

Hapsiny ¢ otuM, coaepikarenbHas XapakTEpPUCTHKA IeJel W 3ajJad M3y4YeHHUs IpeaAMeTa B IporpamMme 0 XHMHH
YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IMPHUOPUTETAMH B CHUCTEME CPEIHETO OOIIero oOpa3oBaHUSI.
CeromHsi B MpenojaBaHUU XUMHH B OOJIBIIIEH CTETICHW OTHAETCS MPEANOYTCHHE MPAKTHYCCKOW KOMITOHEHTE COJICP KaHMS
oOy4eHHMS, OPHCHTHPOBAHHOKN Ha IMOATOTOBKY BBITYCKHHMKA 00IIc00pa30BaTelIbHON OpraHU3aIliy, BJIaJICIONIEr0 He HaOOpoM
3HaHWH, a QYHKIIHOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0OAMU M YMEHUSIMH aKTHUBHOTO TIOJyYCHUS 3HAHUH U IPUMEHCHUS
WX B pEATbHOM KU3HU IS PEIICHUS PAKTUICCKUX 3a71a4.

B cBs13u ¢ 3TEM TIpW M3yYEHUU MpeaMeTa « XUMHUsS» JTOMUHUPYIOIIEee 3HAYCHUE MPUOOPETAIOT TaKWe e W 33Ja4H,
Kak:

ajganTanus OOydJarmIMXCcs K YCIOBUAM JWHAMHYHO pPa3BHUBAIOIICTOCS MHUpPa, (POPMHUpPOBAHME HHTEIICKTYalIbHO
Pa3BUTOMN JUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITSIIHPHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HECHHBIX CUTYAIHIX, CBI3aHHBIX C BEIIECTBAMH U UX TPHUMEHEHUEM;

dopMupoBaHrEe Y 00YUAIOIINXCS KITFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHITUH ), MMEIONINX YHUBEPCATHHOE 3HAUCHHE
JUTISL pa3JIMIHBIX BHJIOB JISATECIIBHOCTH: PEIICHHS MpoOjIeM, TTOMCKA, aHalu3a U 00paboTKU nHPopMaruu, HEOOXOTUMBIX JIJIS
MIPUOOPETEHUS OIBITA JCITCIBHOCTH, KOTOPAs 3aHUMAET BaKHOE MECTO B MO3HAHUM XMMUH, a TAK)KE JIJI OLICHKU C I10 3UIIHH
AKOJIOTHYECKON OE30ITaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYCSCKHUX MPOIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TTO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHbBIX U TBOPUECKUX CIIOCOOHOCTEN 00yYaroluXCs: CIOCOOHOCTH
CaMOCTOSITECIILHO TTPHOOpETaTh HOBBIC 3HAHMS 1O XMMHHM B COOTBETCTBHUH C YKH3HECHHBIMU IOTPEOHOCTSIMH, MCIIOIb30BaTh
COBpPEMEHHBbIC HMH(OPMAIMOHHBIC TEXHOJIOTHH I TOWCKA M aHalu3a Y4eOHOW W HAayYHO-TIOMyJISIpHOW HWHMOpMaIuu
XUMHUYECKOTO COJICP KaHUS;

dbopMHpOBaHWE M Pa3BUTHE Yy OOYYAIOMIUXCS aCCOIMATHBHOTO M JIOTMYECKOTO MBIIIUICHHS, HAOJI01aTeILHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, MPU TUIAHUPOBAHWW W IPOBEICHHH
XUMHUYECKOTO AKCIICPUMEHTA;

BOCIIUTAHUE Yy OOydaromuxcs yOexAEHHOCTH B TYMAHHCTHYECKOW HAMpaBIEHHOCTH XWMUU, €€ BaXXHOW pOJIUA B
pEeIICHUN TJO0OATBHBIX MPOOJIEM palMOHAIBHOTO IPUPOJIONOJIB30BAHUS, TOMOJHEHUS DSHEPIETUYECKUX PECYpCOB U
COXpaHEHUS MPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEepeKHOTO OTHOIICHUS K TIPHUPOJIE U CBOEMY 3/I0POBBIO,



a TaKkXKe MPUOOPETEHHUs OIbITa MCIOJIb30BaHUS MOJYYEHHBIX 3HAHUU ISl TPUHSATUS TPAMOTHBIX PELICHUN B CUTyalUAX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM miane cpegHero o0uiero oopazoBanus npeaMer « XuMus» 0a30BOro YpOBHSI BXOJUT B COCTaB MPEIMETHOM
obnactu «EcTecTBEeHHO-HAYYHbBIEC IPEIMETHI».

OO01miee 4YuCIO 4YacoB, OTBEAEHHBIX NJS HM3YUYEHHUS XUMHUH, Ha 0a30BOM ypOBHE CpeAHero oOmiero oopazoBaHusl,
coctaBisieT 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hezento), B 11 kitacce — 34 gaca (1 gac B Henerro).



COIEPXAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT OpraHuueckol XUMHUU: €€ BO3HUKHOBEHUE, pa3BUTUE W 3HAYEHUE B IMOJYYEHUM HOBBIX BEIIECTB H
MarepuasioB. Teopus CTpoeHHs opraHmdyeckux coenuHeHurd A. M. bytnepoBa, €€ OCHOBHbIE NOJIOXKEHUs. CTpyKTypHBIE
(bopMyJibl opraHMueckux BemecTB. ['omonorus, nzomepus. XUMHUYECKas CBS3b B OPraHUYECKUX COCTUHEHUSIX — OJIMHAPHbIE
Y KpaTHBIE CBS3H.

[IpencraBienre o0 KIacCU(pUKALMU OpraHMYEcKWx BemiecTB. HomeHkiarypa OpraHM4eckux COEIMHEHUH
(cuctemaTuyeckasi) ¥ TPUBHAIbHBIE HA3BAaHUSI BAKHEUIIUX MPEACTABUTENEH KJIACCOB OPraHMYECKUX BEILIECTB.

OKCHepUMEHTAIbHBIE METObl M3YUYEHMs BEIIECTB M MX MPEBPAllCHH: 03HAKOMJIEHHWE C OOpa3liaMHh OpPraHUYEeCKUX
BELIECTB M MaTepHajlaMd Ha HUX OCHOBE, MOJEJIMPOBAHHE MOJIEKYJ] OPraHMYEeCKHX BEUIECTB, HAOJIIOJICHUE M OIUCaHHUE
JE€MOHCTPALIMOHHBIX OIBITOB IO MNPEBPAIICHUIO OPraHWYECKUX BEIIECTB IMpPH HAarpeBaHUM (IUIaBJI€HHE, OOyTJIMBaHUE U
ropeHue).

YrieBoaopoasl

AJNKaHBI: COCTaB W CTPOEHHE, T'OMOJIOTMYECKUUA psiA. MeTaH W 3TaH — MNPOCTEHIINE NPEICTaBUTENId aJIKAHOB:
¢bu3znyecKkrue 1 XuMHUYECKHE CBOMCTBA (peaklMy 3aMEILEHUs] U TOPEHUS ), HAaXOXKACHHUE B IPUPOJIE, TIOTyUEHUE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUNA pAd. DTUJIEH W MPONWIEH — MPOCTEHIINE MPEACTABUTENH AJIKEHOB:
¢u3nueckue M XUMHUYECKHE CBOMCTBAa (peakuuyd THUIPUPOBAHMS, TaJOM€HUPOBAHMS, THUAPATALMHU, OKHCICHUS U
MOJIMMEPU3AIINH ), TOTYyYEHUE U IPUMEHEHHE.

Ankamuensl: OytamueH-1,3 wm wmetunOyraawes-1,3: cTpoeHHWe, BaKHEWIIME XWMHYECKHE CBOWCTBA (peaKiius
nosmMepusanum). [lonyyeHne CHHTETUYECKOrO KayuyKa U PE3HUHBI.



AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHHS, TOMOJIOTHYECKUH psil. ALIETUIICH — MPOCTEHIITUN TIPEICTaBUTEIb AJIKHHOB:
COCTaB, CTpOEHHE, (PU3MUECKHE M XHUMUYECKHE CBOWCTBA (peakluuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUAPATALNH,
TOPEHHUSI ), MOJyYCHUE U IPUMEHEHHUE.

Apensbl. beHsoi: coctaB, cTpoeHue, PuU3MUECKUe U XUMHUYECKHE CBOMCTBA (pPeaKIMK rajJoreHUPOBaHUS U HUTPOBAHUS),
MOJIy4YeHHE U IpUMEHeHue. 101yon: cocmas, cmpoeHue, gusuueckue u XumMuieckue ceoucmea (peakyuu 2aio2eHupo8anusl u
HUMPOBAHUSL), NOJYVUeHUe U npumeHeHue. TOKCHYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXKIY YIJICBOAOPOIAMU,
MPUHAIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[IpupoaHbie UCTOYHUKHU YTIEBOA0PO0B. [IpupoaHbiii ra3 u nonyTHbeie He(TsAHbIE Ta3bl. HedTh U €€ nmpoucxoxaeHue.
CnocoOsI nepepaboTKu HePTH: MEpPeroHKa, KPEKUHT (TEPMUYCSCKHUM, KaTaTUTHUISCKH), mupoin3. [IpoaykTel nepepaboTku
He(TH, UX MPUMEHEHNE B IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIN yIroJib M MPOAYKTHI €0 IepepadOTKHU.

DKCIEepUMEHTAIbHBIE METOJbl W3YUYEHHUsI BEIIECTB U UX IMpEBpallleHU: O3HAKOMJICHHE C o0pasliamu IuiacTMacce,
Kay4yKOB U pe3uHbl, KojuieKuun «HegTb» u «YT0Jb», MOIEIUPOBAHUE MOJIEKYJI YTIEBOJOPOI0B U TaJOr€HONPOU3BOIHbIX,
MPOBEJICHUE MPAKTUYECKON pabOThI: MOJyYEHUE ITUIICHA U U3YUYECHHE €T0 CBOMCTB.

Pacuérnpie 3agaun.

Boruncnenus no ypaBHEHUIO XMMHUUECKON peakluu (Macchl, 00bEMa, KOJIMUECTBA UCXOIHOTO BEILECTBA UM MPOIYKTa
pEeaKLMH 10 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOJAYKTOB PEAKIIMH).

KucJiopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenbHble OJHOATOMHBIE CIIUPTHL. METaHOM U 3TAHOJI: CTPOCHHE, PU3NYECKUE U XUMHUECKHE CBOMCTBA (PEaKIMU C
AKTHUBHBIMH METAJIJIaMU, TAJIOT€HOBOAOPOIaMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHBIE CBA3M MEXKIY MOJIEKYJIAMH CIIUPTOB.
JleyicTBME METaHOJA U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHL. DTHICHIJIMKOJIb M TJMIEPUH: CTPOCHUE, (QU3NYECKHMEe M XUMHUYECKHE CBOWMCTBA
(B3aMMOJE€HUCTBUE CO LIETOYHBIMU METAJIaMH, KaueCTBEHHAsl peaKIusi HAa MHOTOATOMHbIE CIUPTHI). JleiicTBUEe Ha OpraHusm
yenoseka. [I[pumenenne rimuuepusa U TUIICHTJIMKOIIS.

®deHo: CTPOCHUE MOJIEKYIIbI, PU3NUYECKUE U XUMHUUECKHe cBOMCTBa. TokcuuHOCTh eHona. [Ipumenenne denomna.

Anbnerunpl U kemownvi. PopManbAETUA, allETAIbAECTUA: CTPOEHUE, (PU3NYECKUE U XUMHUYECKHE CBOMICTBa (peakuuu
OKHCJIEHUSI U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINN), IOTYYEHHE U IPUMEHEHUE.



OnHOOCHOBHBIE Tpee/ibHbIE KapOOHOBBIE KUCIOThl. MypaBbuHAsi M YKCYCHas KHUCIIOTBI: CTpO€HUE, (U3HUECKHE U
XUMUYECKHE CBOMCTBa (CBOICTBa, oOmue mJIg Kiiacca KHUCIIOT, peakius ITepudukanuu), MOJydeHHE W TPUMEHEHHE.
CreapuHOBass W OJICMHOBAs KHCIOTHI KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCJIOT. MpIa Kak COJU BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JACHCTBUE.

Cnoxxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['maponus cioxHbIX 3¢upoB. Kupel. ['maponus xupos.
[Ipumenenue xupoB. buomornueckas poJb KHUPOB.

YraeBoasl: cocTaB, kKiaccuduKaus yriieBoJI0B (MOHO-, M- U MOJIUCaxXapu/bl). [ II0K03a — MPOCTEUIINIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI, (PU3NYCCKHUE W XMMHUYCCKHE CBOWCTBa (B3ammojeicTBue ¢ THapokcumom wmemu(ll),
OKHCJICHME aMMHUA4YHBbIM pacTBOpoM okcupaa cepedpa(l), BocctaHoBIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJICHUE B MPHUPOJIE,
npuMeHeHue, ouosorudyeckas poiib. @orocuuTe3. OpykTo3a Kak U30MEP TITFOKO3HI.

Kpaxman u nenmtono3a kak npupoanbie nojumepbl. CTpoeHHEe Kpaxmania U 1eiToio3bl. Ousnueckue U XUMUYECKHE
CBOMCTBA KpaxMaja (TUAPOIN3, KAYeCTBEHHAS PEaKIMs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUsS BEIIECTB W MX IMPEBpAIlCHUM: MPOBEJCHHE, HAOJIOJICHHE W OMNHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHWE 3TaHOJa
okcugom wmeau(ll)), mMHOTOATOMHBIX CIUPTOB (B3auMojeicTBue mimiepuHa ¢ Tuapokcuaom wMeau(ll)), ampaerumon
(okucneHne aMmMHuayHbIM pacTBopoM okcuaa cepedpa(l) u rumpoxcumom menu(ll), B3aumopaeiicTBue Kpaxmasnaa C HUOJOM),
MPOBEICHUE MPAKTUUECKONU PabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaumn.

Brruucienus mo ypaBHEHUIO XUMUYECKON peakIuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOyKTOB PEAKIINN).

A3oTcoaeprkanme OpraHu4eckue CoOeIMHEeHHUS.

AMMWHOKHUCIIOTHI KaK aM(pOTEpHbIE OpraHuYecKue coeuHeHus. GU3ndYecKre 1 XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe MuiuHa). buonornueckoe 3HaUeHNE aMUHOKUCIOT. [lenTuasl.

benku kak mpupogHbIE BRICOKOMOJCKYJISIPHBIE coenuHeHus. [lepBudHas, BTOpUYHAs U TPETUYHASI CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OENKOB: TUAPOIN3, ICHATYpalUsl, KAYECTBEHHbIE PEaKI[UU Ha OCIKHU.



DKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEUIECTB U UX MPEBpaAICHUIN: HAOMIOACHUE U OMMCAaHUE JEMOHCTPALIMOHHBIX
OTIBITOB: JICHATYpaIvs OCIIKOB NP HarPEBaHUH, [IBETHHIC PEAKITNH OCITKOB.

BrbicokoMouiekyJIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIUMEpHU3AINK, CPEeAHssT MOoJeKyaspHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYJSAPHBIX COCIMHEHUA —
MOJIUMEPHU3AIIS U MOJTUKOHICHCAITHS.

DKCIepUMEHTAIbHBIE METOJbI M3YYCHHS BEIISCTB M WX IMPEBPAIICHHU: O3HAKOMJIEHHWE ¢ oOpasllaMu TPHUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpH WM3YYEHUM OpraHuyeckoi xumuu B 10 Kjacce OCyIIECTBISAETCS uepes
WCITOJIb30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHN, SBJSIOMIUXCS CUCTEMHBIMH IS OTIACITBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO KA.

OOmme ecTecTBEHHO-HAYYHBIC TOHATHUS: SBJIICHWE, HAy4HBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHWsl, aHallu3, CHUHTE3,
KJaccuukanys, nepruoIMYHOCTh, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHNUE.

duzuka: MaTepusi, SHEPIHs, Macca, aToM, JIEKTPOH, MOJIEKyJa, SJHEPTETUUYECKUN YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHUE BEIIECTBA, PU3NUECKHUE BEIMUNHBI M CIMHUIIBI X U3MEPCHHUSI.

buonorusi: knetka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B oOpraHuzme, (HOTOCHUHTE3, OMOJIOTMYECKH AaKTUBHBIC
BelecTBa (OCNKH, YIIIEBOIbI, JKUPBI, (DEPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonoTHsA: TUIEBbIE TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TMHUTAHUS, MOIOIIHME CPEICTBA, JICKAPCTBEHHBIE W
KOCMETHUYECKHE MperapaThl, MaTepHabl U3 HCKYCCTBCHHBIX M CHHTCTHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBbI XUMHUH



XuMHUUYeCKHi 35ieMeHT. AToM. SIipo aroma, U30TOMbI. DJIEKTPOHHAs 000JI0YKa. DHEPTeTUYECKUE YPOBHH, MOAYPOBHHU.
ATtomHBIE opOuTaNH, S-, P-, d- amemMeHThl. OCOOCHHOCTH paclpeaesiCHUs] AICKTPOHOB 0 OPOUTAISIM B aToMax 3JCMEHTOB
MEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.

ITepuonnueckuii 3akoH u Ilepumoamyeckas cucrema xumudyeckux osiemeHToB J[. WM. Menaeneea. CBs3b
[IEPUOINYECKOTr0 3aKoHA U [lepuonnueckon cucteMsl XuMU4ecKkux 3iemMeHToB 1. 1. MenneneeBa ¢ COBpeMEHHOM TeOpuen
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMUMUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BENIECTB MO IPyIaM U MepruoaamM. 3HaYCHHE NEPUOJNYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

CrtpoeHue BelecTBa. XUMHUECKas CBA3b. BUIbI XMMUUYECKOW CBSI3M (KOBaJEHTHAs HEMOJISIpHAs U TOJIApHAs, HOHHAs,
MeTayuimueckas). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN).
BonoponHas cBs3b. BalleHTHOCTE. DNE€KTpOOTpUIATENBLHOCTh. CTeNEHb OKUCICHUS. VIOHBI: KATHOHBI U AHUOHBI.

BemectBa MONEKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHMSI. 3aKOH IMIOCTOSIHCTBA COCTaBa BEHIECTBA. [HIIbI
KPUCTAIUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTANINYECKON PEIIETKHU.

[TonsiTue o qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 107151 BEMIECTBA B PaCTBOPE.

Knaccudukanus HeopraHnyeckux coenuHeHnii. HomeHkiaTypa HeOpraHW4ecKux BeHIECTB. | eHeThyeckas CBS3b
HEOPraHMYECKUX BEILECTB, PUHAIICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumnueckas peakius. Knaccupukanuss XMMUYECKUX pEaKIUid B HEOPraHUYECKOM M OpraHMYecKOMl XMMHUU. 3aKOH
COXpPaHEHHMS MACCHI BELIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUU TPU XUMHUECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3lInyHbIX (akTopoB. OOpaTuMble peakiu. XHWMHUYECKOE pPaBHOBECHE.
@DakTOpPHI, BIUAIOLIAE HA COCTOSIHHE XUMHUUYeCcKOoro paBHosecus. [Ipunnun Jle latense.

Onektposutuueckas auccormaiys. CuibHbIE U cliadble JeKTponThl. Cpena BOJHBIX PAacTBOPOB BEIIECTB: KUCTAf,
HEUTpabHasi, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DOKCNepUMEHTAIbHBIE METOJBl M3YYCHHS BEIIECTB M WX IMpeBpalleHuil: aeMmoHcTparus Tabmui «lleprogudeckas
cucrema xumuueckux snemeHToB J[. M. MeHnneneeBa», uzyueHue MOJENEH KPUCTATUIMYECKUX PELIETOK, HAOMIOJCHHUE U
OMKCaHUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3jiokKeHUE MEPOKCHUIa BOJAOPO/Ia B MPUCYTCTBUU KaTaau3aropa,



OTIPENICJICHHE Cpellbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOTO HMHAMKATOpPA, PEAKIIMM HOHHOTO OOMEHa),
MIPOBEICHHE MPAKTHUECKOU paboThl « BiusiHue pa3nudHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUNY.

PacuéTtHbie 3a1aun.

PacyéTel 0 ypaBHEHHUSIM XUMUUYECKUX PEAKIIHMI, B TOM YUCIIE TEPMOXUMUUECKHUE PACUETHI, PACUEThI C UCIOJb30BAHUEM
MOHSTHS «MacCOBas JI0JIsI BEIICCTBAY.

Heoprannyeckasi xumust

Hewmeramnel. [lomoxenne HemeramnoB B Ilepumoamueckoit cucremMe xumuueckux snemeHToB JI. M. MeHnneneeBa u
OCOOCHHOCTH CTpOoeHHUsI aTOMOB. du3nueckue CBOWCTBA HEMETAJIOB. AJUIOTPONUS HEMETAIOB (Ha MpPUMEpPE KHUCIOpOa,
cepsl, pocdopa u yrieposa).

XHWMHYECKHE CBOMCTBAa BaXKHEHIITMX HEMETA/UIOB (TallOT€HOB, cepbl, a3ora, (ocdopa, yriepoma U KpeMHHUS) U UX
coeIMHEHUN (OKCHUI0B, KUCIOPOICOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCTMHEHUM.

Mertamnbl. Ilonoxenne wmerawuioB B Ilepuonnueckor cucreme xumudeckux osnemeHtoB [l WM. Menneneesa.
OcoOEHHOCTH CTPOCHUS DIJCKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme ¢usudeckue cBoiicTBa MeTamuioB. CIiiaBbl
METAIJIOB. DJIEKTPOXUMHUUECKUN PSJT HAMIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BAaXKHEUIIIMX METAUIOB (HATpUM, Kalui, KalblUM, MarHui, aJlOMUHUHN, [IUHK, XPOM, KEJe30,
M€Jlb) U UX COCIUHCHUM.

O6mme crocoOb! osydeHust MeTayyioB. [I[pruMeHeHrne MeTaioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJIbI U3YyUYEHUS] BEHIECTB UM MX NPEBpAIICHUN: U3YUYEHUE KOJUIEKIHMH «MeTaibl U CIUIaBbD»,
00pa3IoB HEMETA/UIOB, PEIICHUE OSKCICPUMEHTAIBHBIX 3a/lad, HAOMIOJACHUE M OIHMCAaHHWE JACMOHCTPAIMOHHBIX U
J1a00pAaTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHAA ATFOMUHUS C PACTBOPAMU KUCIIOT U IIEI0YEH, KaYeCTBEHHBIE PEAKIIUU
Ha KaTUOHBI METAJIJIOB).

PacuétHbie 3agaun.

Pacuétel Macchl BemecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA, MAcCe MM O0BEMY OTHOTO U3
Y4aCTBYIOIIUX B PEAKIIUU BEIIECTB, pacy€Thl Macchl (00BbEMa, KOJUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJTHO W3
BEIIIECTB UMEET MPUMECH.



XuMuA ¥ KU3Hb

Ponp xumuu B 00ECHEUEHHHM SKOJOTHMYECKOM, PHEPreTUYECKON M THUINEBOW OE€30MacCHOCTHU, Pa3BUTHU MEIAUIUHBI.
[ToHsiTHE O HAYYHBIX METOIAX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIHM.

[Ipencrapienus 06 00X HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO IMOTYyYCHHS BaXKHEUIIINX BEIICCTB.

YemoBek B MHpE BEIIECTB M MATEPHUAIOB. BaXXHEHIIHNE CTPOUTEIIBHBIE MaTepHalibl, KOHCTPYKIIMOHHBIC MaTepHallbl,
KpacKH, CTEKJIO, KepaMHuKa, MaTepHaIIbI JUIs 2JICKTPOHUKH, HAHOMATEpHAaIbl, OpraHUUeCKUEe 1 MUHEPAJIbHBIC YI00pEeHHUS.

XuMmusi U 370pOBbE YEJIOBEKA: IMpaBWja HCIOJb30BAaHUS JICKAPCTBEHHBIX IMpPEMapaToB, MpaBuiaa OE30MaCHOTO
WCIIOJB30BaHUs MPEMapaToB OBITOBON XMMUU B MOBCEAHEBHOM KU3HHU.

MexnpeaMeTHBIE CBA3U.

Peanm3anust MeXIPEeIMETHBIX CBSI3eH MpH M3YYEHUU OOIel M HeopraHnyeckor Xxumuu B 11 Kiacce ocyImiecTBiseTcs
yepe3 MCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TOHSTUM, TaK U TOHSITUH, SBIISIIOIIUXCS CUCTEMHBIMH IS
OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHbId (haKkT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CUHTE3, KilacCuduKaiusl,
MIepUOANIHOCTh, HAOIOACHNE, SKCIICPUMEHT, MOCITUPOBaHUE, U3MEPECHHE, SIBJICHHE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, IMPOTOH, HEMTPOH, UOH, U30TOM, PAJUOAKTUBHOCTb, MOJICKYJIA,
SHEPreTUYECKUI YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETUYMHBI U €IUHULIBI UX
M3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KOcHcTeMa, Oumocdepa, MaKpo- M MHUKPOIJIEMEHTHI, BUTAMHUHBI, OOMEH BEIICCTB B
OpraHHU3Me.

['eorpadusi: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTUTUBO, PECYPCHI.

TexHonmorusi: XUMUYECKas MPOMBIIUIEHHOCTh, METALUIYPIrUsi, IPOU3BOJICTBO  CTPOUTEIIBHBIX  MaTE€pHUAJIOB,
CEJILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHUILIEBAsI MPOMBIILICHHOCTh, (hapMalleBTUYECKasi MTPOMBIILIEHHOCTh, MPOU3BOCTBO
KOCMETHYECKUX MPENaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, JJECKTPOHHAS  IPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHNMA ITPOT'PAMMEBI 110 XMW HA FA30BOM YPOBHE CPEJIHET'O
OBILIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycraHaBnuMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHSI OOYYaIOIIMMHCS MPOrpaMM CPETHEro OOIIEro
oOpa3oBaHMsl (JIMYHOCTHBIM, METallpeIMETHbIM U TNpeaMeTHbIM). HayuHo-meToauueckoil OCHOBOM [uist pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS INPOTPAMM CPEAHEr0 OOIIEro O0pa30BaHUS SBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

B cOOTBETCTBUU C CUCTEMHO-AESATENBHOCTHBIM MOJX0JIOM B CTPYKTYpPE JIUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHMS MpEAMETA
«XUMHs» Ha YPOBHE CPEIHEr0 OOIIero 0Opa30BaHusl BbIIEIEHBI CIEIYIOIINE COCTABISIONIUE!

OCO3HaHHE OO0yYarolMMHCS POCCHUICKOM TpaXIaHCKOM HWIEGHTMYHOCTH — TOTOBHOCTM K CamMOpa3BUTHIO,
CaMOCTOSATEIILHOCTH U CAMOOIIPEIEIICHUIO;

HaJM4Khe MOTHUBALIMK K OOYyUYEHHIO;

L[€JICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUIN JTUYHOCTM HAa OCHOBE KIIIOYEBBIX I[EHHOCTEH U MCTOPUYECKUX
Tpaguiuii 0a30BOM HAYKHU XUMUH,

TOTOBHOCTh U CIHOCOOHOCTH OOYYalOUIMXCS PYKOBOJACTBOBATHCS B CBOEH NE€ATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMM, MPUCYIIUMHU LIETOCTHOW CUCTEME XMMUYECKOTO 00pa30BaHMUS;

HaJIM4YKE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» JOCTUTAlOTCA B €IUHCTBE y4eOHOM M BOCHUTATEIHHOU
NESATENBHOCTH B COOTBETCTBUHM C T'YMAaHMCTHYECKHUMH, COLMOKYJIBTYPHBIMH, JAYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMHU U
ujealaMyd POCCHICKOTO TpakJaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOpPMaMHd W MPaBWJIAMU IOBEJIEHUS,
CIIOCOOCTBYIOIIMMU MTPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U HDABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU O0YYarOIIXCSl.

JINYHOCTHBIE PE3yJbTaThl OCBOEHUS IpenMeTa «XUMHS» OTpPakatoT C(OPMUPOBAHHOCTH OIBITA MO3HABATEIBHON U
MPAKTUUECKOHN JAEITeTbHOCTH 00yUYaloIInUXCsl 10 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOTr0 BOCIMTAHMS:



0CO3HaHMs O0YYAIOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBAXKEHUSI K 3aKOHY U TIPABOIIOPSI/IKY;

MPEJCTABIICHHS O COLMAIIBHBIX HOpMAaX U MPaBUIaX MEXJIMYHOCTHBIX OTHOILICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEILHOCTH TMPU CO3JAaHWHM YYEOHBIX IMPOCKTOB, PEIICHUH YYCOHBIX W
MIO3HABATEIbHBIX 33/1a4, BBIITOJTHEHUN XUMUUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH MOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTUKY U apTyMEHTHI APYTUX MPU aHAINU3€ PA3TUUHBIX
BUJIOB y4€OHOM J1eITeIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUA:

[IEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACJICJAUI0 OTEYECTBEHHON XUMUHU;

YBaXXEHUSI K IMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHUUECKOTO NMPUMEHEHHS] XMMHUU, OCO3HAHUSI TOTO, YTO
JTOCTHKEHUS HAYKH €CTh Pe3YyJbTaT JJIUTEIbHBIX HAOIIOACHUN, KPOIIOTIMBBIX dKCIIEPUMEHTAIBHBIX MOUCKOB, TIOCTOSHHOTO
TpyAa YU4EHBIX U MPAKTUKOB,;

WHTEpeca W TMO3HABAaTEJbHBIX MOTHMBOB B TOJYUYCHMM W TOCJIEIYIOIIEM aHalin3e HUHGOpMAlUM O TMepeoOBbIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHMBAaTh CHUTYAIlMH, CBSI3AHHBIE C XUMUYECKUMU SIBIICHUSMHU, U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEJEHNUE U MTOCTYIKA CBOMX TOBAPUIIEH C MO3ULIUM HPAaBCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCIEICTBUI 3TUX MOCTYIKOB;

4) gopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMAHMS IIEHHOCTEN 3JI0POBOTO M 0O€30IMacHOro obpasa >KW3HU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (DPU3UUECKOMY U MICUXUUYECKOMY 3/10POBBIO;

coOMIoICHUsT TIpaBWJI OE30MacHOr0 OOpalleHus ¢ BeUIeCTBAMH B ObITY, MOBCEIHEBHOM U3HU M B TPYIAOBOH
NEeATEIIbHOCTH;

MOHUMAHMS [ICHHOCTH TMPaBUJI WHAWBUIYAIHHOTO M KOJUIGKTUBHOIO O€30MMacHOr0 TMOBEACHUS B CHUTYyaIlUsX,
YIPOKAIOIIKNX 3J0POBBIO U KU3HU JIIOAEH;



OCO3HaHUS MOCIEACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJIsSI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATEIIbCKON ACATEIBHOCTH, OOINECTBEHHO IIOJIE3HOM,
TBOPYECKOW M IPYTHX BUAAX JIEATEIIBHOCTH;

YCTAaHOBKM HA aKTMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a]ad COIMAIbHOW HAIPaBIECHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K NPaKTUUYECKOMY H3Y4YEHUIO mpodeccuil pa3iuyHOro pojaa, B TOM UHCIE€ HA OCHOBE MNPUMEHEHUS
MPEMETHBIX 3HAHUHN IO XUMUH;

YBAXKEHHUS K TPYLY, JHOJAM TPpyAa U pe3yibTaTaM TPYAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHJIMBHIYyaJIbHOM TpaeKTOpuu oOpazoBaHus, OyIyIiei mpodeccuu u peannsaiuu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YUETOM JIUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA :

AKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOIICHUS K MIPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM, BIUSHUS dKOHOMHUYECKHX MPOIECCOB HA COCTOSHUE
MIPUPOIHON U COUUAIBHOU CPEJIbI;

OCO3HaHMSI HEOOXOAUMOCTH HCIMOJBb30BAHUS JOCTIKCHUN XUMHUU JJI  PEIICHUS BOMPOCOB PalMOHAIBHOIO
MPUPOIONIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEI OKPYXKAIOLIEW NPUPOJHOM Cpeae, yYMEHHUs INPOTHO3UPOBATH
HEOIaronpuUsITHBIC YKOJIOTUIECKUE TTOCIIEICTBUS MPEANPUHIMAEMBIX JCHCTBUN U TIPEIOTBpaIIaTh UX;

HAJUYUsl Pa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUSI, YKOJOTHYECKON KYJIbTYpPhl, OMbITA JESITEIHBHOCTH JKOJIOTHYECKOU
HaIMpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTHCS MMU B TO3HABATEIbHOW, KOMMYHUKATUBHOW M COLMAJIBHON MpPaKTHKE,
CIIOCOOHOCTH ¥ YMEHUSI aKTHBHO MPOTHUBOCTOSITH HICOJIOTHH XeMOo(hoouu;

7) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHOU
NPaKTHUKY;



NOHUMaHUsl CHelUu(UKN XUMUU KaK HayKd, OCO3HaHuUs €€ poju B (OPMHPOBAHUU PAIMOHAIBHOIO HAYYHOTO
MBIIUIEHNS, CO3JaHUM ILEJOCTHOTO MPEACTABICHUS 00 OKPYKAIIIEM MHUpPE KaK O €JUHCTBE MPUPOJBI U YEJIOBEKAa, B
MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPoOIIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUU JJII COBPEMEHHOM UMBWIM3AUU: B €€ TyMaHHUCTUYECKOH
HaAIPaBJICHHOCTH U Ba)XHOM pOJIM B CO3/IaHWU HOBOM 0a3bl MaTepUajbHOW KyJIbTYpbl, PEHICHUU TIJI00aIbHBIX MPOOJIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOI, S3HEPTETUUECKON, MUIIEBON U 3KOJOTUYECKON 0€30IaCHOCTH, B Pa3BUTUU
MEJUIMHBI, 00ECTIEYUEHUH YCIOBHUI YCIIEIHOTO TPyAa U 3KOJOTHYECKH KOM(POPTHOM KU3HU KaXIO0ro YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: MOHHMMAHMS CYIIHOCTH METOJOB MO3HAHUSA, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTU MCIIOJIb30BaTh IOJy4YaeMble 3HAHUS U1 aHalu3a U OOBSICHEHUS SIBICHUN OKPY’KAIOLIEro MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS JIelaTh OOOCHOBAHHBIEC 3aKJIFOUEHHUSI Ha OCHOBE HAayUYHBIX (JAaKTOB U MMEIOIIHXCS
JAHHBIX C EJbI0 TOJYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCMOJb30BATh XMMUYECKHE 3HAHUS JUIsl pelleHUs MpoOJieM B pealbHbIX >KU3HEHHBIX
CUTYaIUSIX;

MHTEpPECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BAHMUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUH MO0 XMMUHU B COOTBETCTBHUHM C KU3HEHHBIMH MTOTPEOHOCTMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax npodheccuoHaTbHON 1eITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeamMeTHble pe3yabTaThl OCBOEHUS YYEOHOro mpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUYUMblE JUISI  (POPMHUPOBAHUS  MHPOBO33PEHHUS]  OOYYAIOIIMXCA  MEXKIUCUUIUIMHAPHBbIE  (MEXIpPEeIMETHBIC)
OOlIeHAyYHbIE TOHATHUS, OTPaKAIOIIUE IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa W CHEUM(PHUKY METOJO0B MO3HAHMUS,
UCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKaX (MaTepuisi, BEIIECTBO, SHEPrus, SBIIEHUE, MPOLECC, CUCTeMa, Hay4yHBbIH (akT,
IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIIEA0BaHNE, HAOIIOAEHNE, U3MEPEHHE, IKCIIEPUMEHT U IpyTuUe);



yHUBEpCAJIbHBIC y4eOHBIC JeHCTBHUS (MO3HABATE/IbHBIC, KOMMYHHUKATHBHBIE, PETYJISATHUBHBIC), OO0ECIICUUBAIOIINE
dhopmupoBanne (PyHKIIMOHATEHON TPAMOTHOCTH Y COIIMATBPHOM KOMITETCHIIMH 00YYaIOIuXCs;

CIIOCOOHOCTh OOYYAIOIIUMXCS MCIOJb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W
YHUBEpCAJIbHbIC YUCOHBIC ICUCTBUS B MTO3HABATEILHON M COIIMAIBHOM IIPaKTUKE.

MeranpenMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJIQJACHHUE  YHHBEPCAJbHBIMU  YUCOHBIMH  TO3HABATCIHHBIMH,
KOMMYHHMKATUBHBIMU U PETYJISTUBHBIMU JICCTBUSIMU.

OBJageHue yHUBEPCAJIbLHBIMYU YU€OHBIMY MO3HABATEIbHBIMU € CTBUAMM:

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSTEIIbHO (DOPMYITUPOBATh U aKTyaJM3UPOBATh MP0OIeMy, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENCATh LEJIH JESITEIbHOCTH, 3a7aBas MHapaMeTpbl W KPUTEPUM HX JOCTHUKECHHS, COOTHOCUTH PE3YJIbTaThl
NESITEILHOCTH C TIOCTABIICHHBIMHU IIEIISIMH;

HCIIOJB30BaTh MPYU OCBOSHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACISITh XapaKTepHbIE TPU3HAKY MOHITHI U
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHATHS JJ1s1 OOBICHEHUS OTACIbHBIX (DAKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KJIaCCU(UKAITUN BEIIECTB U XMMHUUYECKUX PEaKITH;

yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXY N3YUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJCHUsSI (MHIYKTUBHBIC, ICAYKTHUBHBIC, O AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKIFOUCHUS,

MPUMEHSTh B TPOIIECCE MO3HAHMS, UCTIONB3YEMbIE B XUMUM CHMBOJUYECKHE (3HAKOBBIC) MOJIENH, MPEeoOpPa30OBhIBATH
MOJICIIbHBIE TPEJCTABICHUS — XWMHUYECKHA 3HAaK (CMMBOJ) JJIEMEHTa, XUMHUYecKas (opmylna, ypaBHEHHE XUMHYECKOU
peaKkiMu — TPpU PEHICHUH Y4YeOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKUX 3a/]a4, MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC
MIPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yYaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMH METO/0B HAYYHOT'O MO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIUIA;

(dbopMyIMpOBaTH 1IN U 33/Ja9M UCCIIEIOBAHUS, UCIIOIH30BATh TTOCTABICHHBIE M CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIC
BOIIPOCHI B KayeCTBE MHCTPYMEHTA TMO3HAHHMS M OCHOBBI i1 (DOPMUPOBAHUSI TUIOTE3bI IO IPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;



BJa/JE€Th  HaBBIKAMU  CAMOCTOATEIBHOIO  IUIAHUPOBAHUS U TNPOBEJACHUS  YUYEHHYECKMX  JKCIIEPUMEHTOB,
COBEpILEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM IIPOLECCa, CAMOCTOSTENBHO MPOrHO3UPOBATH €ro  pe3yibTar,
dbopMynupoBath O00OOIICHHSI M BBIBOJBI OTHOCHTEIHHO JIOCTOBEPHOCTH pPE3YJIbTATOB HCCIEIOBAHMS, COCTaBISThH
000CHOBaHHBIN OTUET O MPOJICTIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM MCCIEA0BATEIbCKOM W MPOEKTHOW MAESITENBbHOCTH, MPOSBIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHMS NPAKTUYECKUX 3a7ad, NMPUMEHEHUIO Pa3JINYHBIX METOJOB
MO3HAHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHPOBATbCS B Pa3IMYHBIX MCTOUYHHMKAX HMHGPOpManuu (HAy4dHO-TIOMYJIApHAs JIUTEpaTypa XUMHYECKOTO
COJIEp)KaHusl, CIPaBOYHbIE IOCOOus, pecypchl MHTepHeTra), aHaNM3UPOBaTh MHPOPMALUIO PA3IMYHBIX BHUIOB U (popm
MPEACTABICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(opMyIMpPOBATH 3aMPOCHl U MPUMEHSATH Pa3IMYHbIE METOJIbI MIPU MOUCKE U 0TOOpe MH(pOpMaAUU, HEOOXOAUMON IS
BBINIOJIHEHHSI YUEOHBIX 337]a4 ONPEAEIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HKCIOJIb30BAHUA HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M PA3NUYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy TMpeAcTaBieHuss HHPopMauuu (Cxembl, Tpaduku, AUarpaMmsl,
Ta0IUILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYyYHBIH S3bIK B KayecTBE CpeACTBa Mpu pabdoTe ¢ XUMHYECKON uHpOpManuend: NpUMEHSTh
MEXIpeIMeTHbIC ((HU3HUEeCKIEe U MaTeMaTHUECKUE) 3HAKH U CUMBOJIBI, (POpMYIIbl, a00peBUATYpPbl, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMM:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ Juanora W/Wiu AUCKYCCHUU, BBICKA3bIBAaTh WJIEH,
(bopMyIHpOBaTh CBOM MPEIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYNaTh C MPE3EHTAMEN pe3yJIbTaTOB I103HABATEIILHOM JAESATENBHOCTH, ITOJIYYEHHBIX CaMOCTOATENIBHO WM
COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJIHEHMM XHMHUYECKOTO SKCIEPUMEHTA, IMPAKTUYECKOM pabOThl MO HCCIIEJOBAHMIO



CBOMCTB M3y4aeMbIX BEIECTB, peau3alii y4eOHOTo MpoekTa U (HOpMyJIMpPOBaTh BBHIBOJBI MO Pe3yJibTaTaM MPOBEIEHHBIX
MCCIIETIOBAaHMM IMyTEM COTTIACOBAHMS MTO3UIIMHN B X0/1€ 00CYXKIeHUS U OOMEHAa MHEHUSMHU.

OBJiaieHNe YHHBEPCAJIbLHBIMU PEryJIsiITUBHBIMU €iiCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIIATh CBOIO MO3HABATEIIbHYIO JIEATEIIbHOCTD, ONpEAesss e€ el U 3aJauH,
KOHTPOJIUPOBaTh M IO MEpEe HEOOXOAMMOCTH KOPPEKTHUPOBATH IMpEJIaraeMblil aJrOpUTM JACHUCTBUN MpPHU BBITOJIHEHUH
y4eOHBIX U HCCIIEIOBATEIbCKUX 3aJ1a4, BEIOUpaTh Hanbosee 3pPeKTUBHBIN CIIOCOO UX PEIICHUS C YUYETOM MOJTyUYEeHUS] HOBBIX
3HaHUU O BEIIECTBAX U XUMHUYECKUX PEAKIIUSX;

OCYLIECTBIISATH CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHnueckas XuMHs» OTPAXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XMMHUECKOW COCTABIISIONICH €CTEeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHH
B TMO3HAHUU SBJICHUN MPUPOJBI, B (POPMUPOBAHUU MBIIIUICHUS] U KYJIBTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIILHOW TPaMOTHOCTH,
HEOOXOJIMMOU JIsl PEIICHUsS] MPAKTUYECKUX 3a7a4 U HKOJOTUUECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U
IPUPOJHOM CPEAE;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIOUAET: OCHOBOIOJIATAIONIUE MOHATUSL (XUMUYECKUM 3JIEMEHT,
aToM, DJICKTPOHHAsI 000JI0YKA aTOMa, MOJIEKYJla, BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XUMUUYECKAs CBSI3b, CTPYKTypHAs
dbopmyna (pa3BépHyTast U COKpaIiEHHas), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, (DYHKITMOHAIbHAS
rpynmna, pajavkall, U30MepHUs, U30MEPbI, TOMOJIOTUUYECKUI Ppsii, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U a30TCOAEpPKaIIUe
COCIMHEHHUs, MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS); TCOPUU U 3aKOHBI (TEOpHs
CTpOEHMS oprannueckux BemiectB A. M. byTinepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SA3bIK XMMHWH, MUPOBO33PCHUECKHE 3HAHUS, JIEKAIIHE B OCHOBE MOHUMAHMUS NMPUYMHHOCTU U CHCTEMHOCTH XHUMHUYECKUX



SABJICHUM, (HAKTOJOTUYECKUE CBEJEHUS O CBOMCTBAX, COCTAaBe, MOJYYECHUH U OE30MacHOM HCIOJIb30BAHUU BaKHEHIIMX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKOMN EATEIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTepHbIE MPHU3HAKU TOHSATHM, YCTaHABIMBaTh HMX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU OMKUCAHUU COCTaBa, CTPOEHUS U IPEBPAILICHU OPraHUYeCKUX COeTMHEHMUI;

c(hOpPMHUPOBAHHOCTh YMEHUHN UCIIOJIH30BATh XUMUUYECKYIO CUMBOJIUKY IS COCTaBJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOW) POPMYJI OPraHMUYECKUX BEUIECTB U YPABHEHUM XUMHUECKUX PEAKIUHN, U3TOTaBIMBATh MOJIEIH
MOJIEKYJI OPTaHUYECKHX BEUIECTB JIJISl HUUTFOCTPALMU MX XHMHUECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIJIC)KHOCTh M3YUCHHBIX OPTaHMYECKUX BEIECTB MO WX COCTAaBY H
CTPOCHHIO K ONPEACNIEHHOMY KJIACCy/TpyIIe COEOUHEHHH (yriaeBOIOpPOAbI, KUCIOPOJ M a30TCOAEp Kallue COECTUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHMs), JaBaTh WM Ha3BaHus mo cuctematudyeckod Homenkinarype (IUPAC), a Takxke
MPUBOIUTH TPUBHAIBHBIE HA3BaHUS OTACITHHBIX OPTaHMYECKHX BEIIESCTB (ITHJICH, MPOIWIICH, alleTUJICH, dTUJICHIINKOIb,
ruiepuH, ¢GeHos, (QopManbIeru, ameTajibJAeTHA, MypaBbUHAs KHUCIOTA, YKCYCHas KHCJIOTa, OJIMHOBAs KHCIIOTA,
CTeapuHOBAs KUCJIOTA, TJII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEAENATh BHUJbl XUMUYECKOW CBSI3U B OPraHMYECKUX COCOUHEHMSX (OJMHApHBIE U
KpaTHbIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIOKEHUSI TEOPUH CTPOCHUsI opraHndeckux BemiectB A. M. bytneposa mmns
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACCHI BEIIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTEepHU30BaTh COCTaB, CTPOEHHUE, (PU3MUECKHEe M XMUMHUYECKHE CBOWCTBA TUITMYHBIX
Npe/ICTaBUTENEH Pa3IMYHbIX KJIACCOB OpPraHMYECKHX BEIEeCTB (METaH, 3TaH, ATHJIEH, MPOIUJICH, alleTuiieH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH3051, METaHOJ, STAaHOJ, ATHWJICHTIINKOJIb, TJIUIEPUH, (EHOJI, alleTaIbICTH I, MypaBbUHAS U YKCyCHAs
KHCIIOTHI, TJIOKO03a, Kpaxmall, IeJUTI003a, aMUHOYKCYCHAsl KUCIIOTa), MIUTFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh UCTOUYHUKH YTIEBOJAOPOIHOTO CHIphs (He(Th, MPUPOHBIN a3, Yrojb),
CHOCOOBI X NEpepaboTKU U MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB NMEePepadoTKH;



c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS O XHMHYECKHUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEUIECTBA WU MPOAYKTa PEaKIIH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIECTB WU
MIPOJIYKTOB PEAKLIUN );

c(hOpMHUPOBAHHOCTh YMEHHUM BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B
XUMHH TIPU HU3YyYEHUM BEIIECTB M XHUMMUYECKUX SBJICHUNA (HAOMIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE),
HCIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJISl IPUHATUS PELIEHUIN B KOHKPETHBIX KU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM;

chOpPMHUPOBAHHOCTh yYMEHHH CcOOMIOaTh TMpaBWiIa TOJNB30BAaHUS XHMHUYECKOW TOCYJOoW U J1abOpaToOpHBIM
o0opy/loBaHUEM, a TaKXe NpaBujia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUUSMU IO BBIIOJHEHHIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUI IUIAHUPOBATH M BBIMOJHATH XMUMHUYECKUN HKCIEPUMEHT (TMpPEeBpaIleHUs OPTaHMYECKUX
BEIIECTB MPU HArPEBAaHUH, MOTYYCHHE STHIICHA U M3yUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPTaHUYECKUX BEIIECTB,
AeHaTypanus OENKOB MPU HATPEBAHHH, I[BETHBIC PEAKIIUN OEJIKOB) B COOTBETCTBUU C TPABUIIAMHU TEXHUKU O€30MMACHOCTH MPH
oOpallleHuu C BeIeCTBaMU M JJaOOpaTOpHBIM OOOpPYNOBAaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO SKCIEPHMEHTA B
(dbopMe 3amrcu ypaBHEHUI COOTBETCTBYIOLUX peakuil 1 (pOpMyIMpOBaThH BBIBOJbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYIO HWH(GOPMAIMIO, TOIYyYaeMyI0 W3 pPa3HBIX
MCTOYHHUKOB (CpeaCcTBa MaccoBOi MHGopmanu, MHTEpHET U APYTHX);

c(hOpPMHUPOBAHHOCTh YMEHUN COONIOZATh MpaBUja AKOJOTHYECKH IEIeCO00pa3HOTO TMOBEACHUS B OBITY U TPYIOBOM
JESITeIbHOCTU B LEISX COXPAaHEHMsI CBOETO 3/I0pPOBbS W OKpY)KaloOIIeW MPHUPOJHON cpedbl, OCO3HABaTh OMACHOCTD
BO3/ICHICTBUS HA KUBbIE OPraHU3MBbI OIMPEICIEHHBIX OpraHMUYeCKUX BEIIECTB, MOHUMas cMbIci oka3arens [1JIK, moscHsaTs Ha
prMepax CrocoObl YMEHBIIICHUS U PEAOTBPAICHUS X BPEAHOTO BO3JICHCTBHUS Ha OpTraHU3M YeIIOBEKa;

Ui OOyYaromMXcsi C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: yYMEHHE MPHUMEHSITH 3HAHHUS 00 OCHOBHBIX
JOCTYMHBIX METO/IaX IMO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHMUIA;

JUIA CIIENBIX U CIA0OBUASIIMX OOYYaIOIUXCA: YMEHUE MCIOIB30BaTh pelibe(PHO-TOUEUHYIO0 cucTeMy oOo3HaueHui JI.
bpaiins s 3anucu XumMuueckux Gpopmyi.



11 KITACC

[IpenmeTHBIE pe3ysibTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

Cc(OPMUPOBAHHOCTb MPEACTABICHUI: O XUMHUYECKOW COCTaBJISIONIEN €CTECTBEHHO-HAyYHOW KAapTHUHBI MHpA, POJIU
XUMHHU B TIO3HAHUU SIBJICHUH MPUPOAbI, B (POPMUPOBAHUU MBILUICHHUS W KYJbTYpbl JIMYHOCTH, €€ (DYHKIHOHAIBHOM
IPaMOTHOCTH, HEOOXOJUMOM MJIA peUIeHUs] MPaKTUYECKHUX 3a/lady U AKOJIOTHYECKM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIAJICHUE CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBONOJAralOLIUE MOHATUSA (XMUMHUYECKHUI 3JIEMEHT,
aToMm, W30TOM, S-, P-, d- DIIEKTPOHHBIE OPOWTAIM AaTOMOB, WOH, MOJICKYJid, MOIb, MOJISIPHBIA OOBEM, BAJICHTHOCTH,
ANEKTPOOTPHUIIATENIBHOCT, CTENEHb OKHCIICHHS, XUMUYECKas CBsI3b (KOBAaJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAsA),
KpUCTaJUIMYECKasi PEIIETKA, TUIIbl XUMUYECKUX pPEeaKUuid, pacTBOP, JJIEKTPOJMTHI, HEIIEKTPOJUTHI, JIEKTPOJIUTHYECKAs
JUCCOLIMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW Peakluy, XUMHUUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI
(TeopHust PASKTPOIUTHUCCKON JUCCOIMAlNM, TTiepuoandeckuii 3akon JI. . MenneneeBa, 3aK0H COXpaHEHHUS] MAacChl BEIIIECTB,
3aKOH COXPAHEHMS U MPEBPALICHUS YHEPTUU NPU XUMUYECKUX PEAKLUSAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JEXKAllUe B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUMH,
(aKTOJOrMYECKHUEe CBEICHHSI O CBOMCTBAX, COCTaBE, MOJYYEHUH U 0€30M1aCHOM MCIIOJIb30BAaHUHU BAKHEUIIUX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM IEATEIBHOCTH YEIOBEKa,;

cOpPMUPOBAHHOCTh YMEHUN BBISBIATh XapaKTepHble MPU3HAKU TOHATHM, YCTaHaBIMBaTh HMX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MMOHATHUS ITPU ONMMCAHUHA HEOPTaHWUYECKHUX BEIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN MCIOJb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIi COCTABJIEHUs (POPMYJ BEIIECTB U ypaBHEHUI
XUMHUYECKUX peakiuil, cuctematniyeckyto HomeHknatypy (IUPAC) u tpuBHanbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX
BEIECTB (yrapHbIii ra3, yrieKUCIIbli ra3, aMMHUaK, ral€Hasl U3BeCTh, HEral€Hasi H3BECTh, IUThEBAs COJA, TUPHUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUI ONpPEeNsITh BaJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX
pa3IMYHOrO COCTaBa, BUJ XMMHMUYECKOH CBsI3U (KOBaJIGHTHasl, NOHHAs, METa/NInYecKasi, BOJOPOJIHAsI) B COCAMHEHUSAX, TUIl
KPUCTAUIMYECKON PEIIETKM KOHKPETHOIO BEILIECTBA (aTOMHAsI, MOJIEKYJISIpHAs, HOHHAsI, METAIIIMYECKAs), XapaKTep Cpeabl B
BOJHBIX pacTBOpPax HEOPTraHUYECKUX COCIUHECHMIA,



c(hOpPMHUPOBAHHOCTh YMEHHH YyCTaHaBJIWMBAaTh NPUHAICKHOCTh HEOPraHUYECKUX BEIIECTB IO HX COCTaBy K
onpenenéHHOMY KJIacCy/Tpynne COequHEHUH (MPOCThIC BEIIECTBA — METAJUTBI U HEMETAaJUTbl, OKCHUJIbI, OCHOBAHUS, KUCIIOTHI,
aM(pOTEpHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATh €0
CHUCTEMATU3UPYIOIIYI0, 00BICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 2JIEMEHTOB 1—4 mepuooB
[Teproaudeckoii cucTeMbl XUMUYecKuX ayeMeHToB J[. . MeHzeneeBa, MCHOJB3ys IMOHATHS «S-, P-, 0-3JCKTpOHHBIC
OpOUTANIN», «IHEPTETUUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
COCIMHECHUH 10 neproiaM U rpymnnam lleprnoanueckon cucteMbl xumudeckux sneMeHToB 1. . Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATh) OOIIHME XUMHYECKUE CBOMCTBA HEOPTraHWYECKUX BEIECCTB
Pa3IMYHBIX KJACCOB, MOATBEPXKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMHU C
MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(UIIUPOBATH XUMUUYECKUE PEAKIIUU MO PA3IUYHBIM MPU3HAKAM (YUCITY U COCTaBy
pearupyrommx BeIIeCTB, TEIUIOBOMY 3(P(dEKTy peaKIuu, HU3MEHCHHIO CTCIEeHEeW OKHCISHHUS JJIEMEHTOB, OOpaTHMOCTU
PEAKIINM, YUACTHIO KaTaln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABJIATh YPABHEHUS PEAKIIUNA PA3JIMUHBIX TUIOB, MOJHbBIE U COKpAIEHHBIE YPaBHEHUS
peakiuii FOHHOTO 0OMEHa, YUUThIBasK YCIOBUS, TPU KOTOPHIX ATU PEAKIIMHU UAYT JO KOHIIA;

c(hOPMHUPOBAHHOCTh yYMEHUN TIPOBOJAUTH PEAKIIMH, TOATBEPXKIAIONIME KAYECTBEHHBIH COCTaB  Pa3IHMYHBIX
HEOPraHMYECKUX BELIECTB, PACIIO3HABATH OMBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH PACKpPbhIBaTh CYIIHOCTh OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCca ITUX PeaKIuii;

c(hOpPMHUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEakIuu OT Pa3IuvHbIX (aKTOPOB,;
XapakTep CMEILIECHHUS] XUMUYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO Bo3aeiicTBus (nmpuniun Jle [larense);



cOPMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh XHUMHUYECKHE IIPOILIECCH, JICKAIIMe B OCHOBE IPOMBIIUICHHOTO
MOJIYYCHHUSI CEPHOW KHCIIOTBHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOIMMX HAYyYHBIX MPUHIIAIAX U
AKOJOTHYECKUX MPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHM MPOBOAWTH BHIUMCICHHS C WCIOIH30BAHUEM IMOHITHS «MaccoBas JOJS BEIIESCTBA B
pacTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUUYECKUX PEaKIUIX, MAcChl BEHIECTBA WM 00bEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WM 00BbEMY OJHOTO M3 YUYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(QeKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS DHEPTUH;

c(hOPMHPOBAHHOCTh yYMEHHH COOMIOAaTh TpPaBWIA IIOJB30BAHUSA XUMHUYCCKONM TOCYyAod W J1abopaToOpHBIM
o0opyoBaHUEM, a TaKXke IMpaBuia OOpalieHusi C BEHIECTBAMU B COOTBETCTBHU C HMHCTPYKUMUSMH TIO BBIOJHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBHITTOHITH XUMHUECKHUI IKCIIEPUMEHT (pa3IoKeHUE TIEPOKCHIa BOIOPOIa
B MMPUCYTCTBUHU KaTaJIn3aTopa, OTMPEEICHUE CPEIb PACTBOPOB BEIIESCTB C TIOMOIILI0 YHUBEPCATHLHOTO WHINKATOPA, BIHSHHUC
pasTUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON pEaKIny, peaKI[ii HOHHOTO 0OMEHa, KaueCTBEHHBIC PEakluy Ha Cyibdar-,
KapOoOHAaT- U XJOPUA-aHHOHBI, HAa KAaTHOH aMMOHHS, PEIIEHHWE HKCIEPUMEHTAIbHBIX 3aJad 1Mo Temam «Metamis»y u
«HemeTamnbe») B COOTBETCTBUU C MPaBUJIAMU TEXHUKUA O€30MACHOCTH MpH OOpallleHUH C BEIIECTBAMHU U J1a00paTOpHBIM
o0opyIoBaHUEM, MPEACTABIIATh PE3yJbTAaThl XUMUYCCKOTO 3KCIEPHUMEHTa B (hOpME 3aliCH YpaBHEHUN COOTBETCTBYIOIINX
peakuii 1 GOpMyJIMPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJM3UPOBATH XHUMHUYECKYI0 HH(POPMAIHIO, TMOJYy4aeMyl0 W3 Pa3HbIX
HMCTOYHHUKOB (CpEJICTBA MACCOBOM KOMMYyHUKanuu, UHTEpHET U IpyTHX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOATh MPaBHJIA DKOJIOTHUYECKH IE€JeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOU
NEATETPHOCTH B IICNIAX COXPAHCHHUS CBOETO 3J0POBbS M OKPY)KAIOIICH NPHUPOTHOW Cpeapl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBHS Ha JKMBBIC OPTaHWU3MBI ONPEACIEHHBIX BEIIECTB, MOHMMas cMbIca rmokazaTtens [1/IK, moscHITs Ha mpumepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa,

JUIsE OOyYaroIMXCS C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: yMEHHE MPUMEHSATHh 3HaHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MMO3HAHUS BENICCTB U XUMHUECKUX SBJICHHUIA;



JUTSL CJIETIBIX U CIA0O0BHUISIIUX OOYyYalOlUXCs: YMEHUE HCIIOJIb30BaTh pelbe(HO-TOUCUHYIO CUCTeMy 0003HaueHui JI.
Bpatins gy 3anucu XumMudeckux Gopmy.
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padoTbI

IIpakTHyec
KHe padoThl

JuaexkTpoHHbIe (HU(PpoBbHIe) 00pa3oBaTeIbHbIE PeCYPChI

Pa3

11

IIpeamer
OpPraHu4eCcKO
W XUMHH.
Teopus
CTPOCHUSA
OpraHUYeCKU
X
COCTUHCHHI
A. M.
bytneposa

nei 1. TeopeTuueckue o

CHOBBI opra}mqeckoﬁ XUMHUH

https://resh.edu.ru/subject/lesson/6149/start/170388/

Uroro no pazgeny

3

Paznen 2. YraeBonopoabt

2.1

[Ipenenbubie
YTJIE€BOAOPOA
bl — aJKaHBbI

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

2.2

Henpenensn
BIe
YTJIEBOJIOPOT
BI: aJIKCHBI,

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



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/

aJIKaJINCHBI,
AJIKUHBI

2.3

Apomarnyec
KHe
YIIE€BOAOPOA
bl

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

2.4

IIpupoansie
HUCTOYHUKHU
YIJIEBOOPOJ
OB U UX
nepepadoTka

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

Hroro no pasaceiny

13

Pa3znen 3. Kuciiopoaconep:xauiue opranHu4eckue coeJuHEeHHsI

3.1

3.2

3.3

Cruprtsl.
denon

Anbaeruasl.
KapOonoBsie
KHCJIOTBI.
CHoxxHEIe
3¢upsl
YrieBoasl

3

3

https://resh.edu.ru/subject/lesson/4769/start/150550/https://resh.edu.ru/subject/lesson
[5727/start/150577/

https://resh.edu.ru/subject/lesson/4776/start/150604/

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

Uroro no pazgeny

Pa3neua 4. Azorcoaeprkaiue OpraHu4ecKue coeJHHeHH

13

4.1

AMUHBI.
AMUHOKHUCIIO
TEL. benku

https://resh.edu.ru/subject/lesson/4743/start/150742/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/https:/resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4769/start/150550/https:/resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro mo pazneny 3

Pa3znen S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
[Tmactmaccer

5.1 . Kayuyxu. 2 https://resh.edu.ru/subject/lesson/6095/start/150823/

Bosiokna

Hroro mo pazneny 2

OBUIEE

KOJIMYECTBO

YACOB I1O0 34 2 2

[TPOTPAMME



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

11 KITACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIe (LM pPOBbLIE)
Kontpoabubie IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHYECKHUX 3JIEMEHTOB /[.
. Menneneena
19 CrtpoeHue BemiecTna. 4 https://resh.edu.ru/subject/lesson/5911/start/151053/
' MHoroobpasue BemecT https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
1.3 XUMHYECKUE PEAKIUU 6 1 1 https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
Hroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
https://resh.edu.ru/subject/lesson/3493/start/151213
2.1 MeTtamisl 6 1 /https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/4961/start/151293/
29 1 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
' CMETaILIbT https://resh.edu.ru/subject/lesson/5913/start/151347/
2.3 CBA3b HCOPIAHMUECKHX 1 2 https://resh.edu.ru/subject/lesson/4960/start/151374/

OpraHN4YCCKUX BCIICCTB



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3493/start/151213
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/

Hroro no pazgeny

Pazgen 3. Xumusa u ;Ku3HbL

17

3.1 XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOI'PAMME



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