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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOmero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasbHON 00pa30BaTEIBPHONW MPOTPAMMBI CPEIHETO OO0IIeTO 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOoNOXeHU «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYUAIOIINXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOoOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0muMX 1efaed M MPUHLMIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTE€pUaIbHOW KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI M YeJOoBeKa, KOTopoe (popMUpyeTCs B XMMHUU HAa OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEWCTBYS C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXAoro ujeHa odOmiectBa. CoBpeMeHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B cootBercTBUM ¢ OOMmMMU LEISMH W MPUHIMIIAMUA CPEAHETO OOIIETro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHONO BKJIOYEHHUA B JKU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmass U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHHSI KOTOPBIX SBIIAIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTHUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuveckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuu BeulecTB. CBeAeHHs 00 H3ydaeMblX B Kypce
BELIECTBAaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XWUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpPBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHUS» 0a30BOro YpOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUECKUX MO3MIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XHUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaJIbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHruEe y OOy4YalOIIMXCA MHPOBO33PEHYECKOW OCHOBBI IS TTOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IUHCTBO HEOPIaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUN IIyTEM J3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYMI MEXIy HOBbIMH (aKTaMU U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJXOJbl K OIPEAEIICHUIO
CONEp)KaHUSI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBMI, UMEIOIMX 0a30Bo€ 3HAUCHHE JIs
pa3iIMyYHBIX BHJIOB JESATENBHOCTH: peUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX 71l IPUOOPETEHUS ONbITA MPAKTUYECKOM
U HCCIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU ONPEICTICHUN
COJIEPKATEeJIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHYECKON HAyKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K ONPEACIICHHUIO LIEJEH W3y4YEeHUs
IpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SABIAIOTCS:

e (opMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XWMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHNIT MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIHii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIISCTB M XUMHYECKHX SIBJICHHMA,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, conep:kaTelibHas XapaKTepUCTUKA Ieliel U 3a/lay U3y4CHUS
peaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHNK XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJep>KaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHOW OpraHMU3alliy, BJIAJCIOIIET0 HE
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS WX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XUMHs» JOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

amanTausi 0O0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JTUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dbopMupoBaHre y OOYy4alONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAYeHWE [UIsl Pa3lIuYHBIX BHUIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCKa, aHaIu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX Il TIPUOOPETEHUsS OMbITa JEATEIBHOCTH, KOTOpas 3aHWMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEHIECTB U XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHUU TI00ANbHBIX MPOOIeM
paIMOHATBHOTO MTPUPOIOIOIB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe MNPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obnacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooIiero oopasoBanus, coctapiseT 68 yacos: B 10 kiracce — 68 gacoB (2 4



COJEPXAHUME OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeqMeT oOpraHMYECKOM XHMHUM: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAYCHUE B IOJYYEHHM HOBBIX BEIIECTB H
MarepuaiioB. Teopus cTpoeHus: opranudeckux coenuHeHuit A. M. BytiepoBa, e€ ocHOBHbIE MOJOKeHUsA. CTPYKTypHBIE
dbopMylibl OpraHMYEeCKUX BemiecTB. ['omosiorusi, m3omepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCAUMHEHUSX —
OJIMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBnenne o0 KiIacCU(pUKAMM OpPTraHUYECKUX BemecTB. HoOMeHKiIarypa OpraHu4YecKuX COEIUHEHUN
(cuctemaTuyeckas) ¥ TpMBHAIbHbIC HA3BAHUS BAKHEHIIINUX MPEICTABUTENICH KIaCCOB OPraHUYE€CKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/bl U3YUYEHHUs BEIIECTB U MX MPEBpalllCHUN: 03HAKOMIICHHE C 00pa3liaMu OpraHuYECKUX
BEIIIECTB W MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHWE MOJEKYJ OPTaHMYECKUX BEIIECTB, HAOJIOJCHHE U OMUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAICHUIO OPraHWYECKUX BEIIECTB MPHU HarpeBaHuU (IUIaBJICHUE, OOYIIIMBAHUE U
TOpEHUE).

Yraesopopoasl

AJIKaHbI: COCTaB W CTPOCHHME, TOMOJIOTMYECKUW psAl. MeTraH W 3TaH — MOPOCTEHIINE MPEACTABUTEIN aJIKAHOB:
dbuznyeckrue W XMMHUYECKHE CBOWCTBA (pEakIMy 3aMEIICHUS W TOPEHHUs), HAXOXICHHE B NPHUPOJE, IMOJy4YCHHE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUUYECKUN Psifi. DTUJIIEH U MPOMUIIEH — NPOCTEUIINE MPEACTABUTENN AJIKEHOB:
bu3MYecKue MW XMMHYECKHE CBOWCTBA (PEAKIMU TUIAPUPOBAHUS, TaJOTCHUPOBAHUS, THUAPATAIMHA, OKHUCICHHUS U
MOJIMMEPHU3AINH ), IOJyYeHUE U TPUMEHECHHUE.

Ankaauensl: OytaaueH-1,3 u MetwiOyTtaaueH-1,3: CTpoeHHE, BaXHEWUIIME XUMHYECKHE CBOWCTBA (peakiius
nonaumepu3anun). [loydyeHue CHHTETUYECKOTO KayuyyKa U PEe3UHBI.



AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHMS, T'OMOJIOTUYECKUH psAld. ALETUIEH — NpOCTeHIINN MpeiCcTaBUTENb
AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUecKHe M XUMHUYECKHE CBOWCTBAa (peakUuWu TUAPUPOBAHHUSA, TaJOre€HHUpPOBAHUS,
rUJipaTalyu, TOPEeHus), MOIy4eHHe U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (GU3MYECKHME M XUMHUYECKHUE CBOWCTBA (peakiuu TaJOreHUPOBAHUS U
HUTPOBAaHUs), MOJIyYEHUE U NMPUMEHEHUE. 10aY01: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUS), noayuenue U npumeHenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKAY
YTIEBOAOPOJAAMM, IPUHAUICKAIIMMU K Pa3IUIHBIM KJIACCAM.

[IpupoaHbie HMCTOYHUKH YIIIeBOOpOoAoB. Ilpupoansiii ra3 u mnomyTHele HedTsHble Tra3pl. Hedth u €€
npoucxoxjaenue. CrocoObl mnepepabOTku HedTHU: MEepPeroHka, KPEKUHI (TePMUYECKHUM, KaTaJTUTUYECKUM), MUPOJIU3.
[IponykTel mepepabOTKU HEPTH, UX NPUMEHEHHE B MPOMBIILIEHHOCTH M B ObITy. KaMeHHBIN yroiab WM MPOAYKTHI €ro
nepepadoTKu.

OKCIepUMEHTAIbHBIE METOJbl M3YUEHHs BEIIECTB M MX IPEBpalllEHUI: O3HaKOMJIEHHE ¢ oOpa3lamH IIacTMacc,
KaydyKoB M  pe3uHbl, kojuiekuuu <«Hedtb» u  «VYroap», MOAENIMpPOBAHUE MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, IPOBEICHNE IPAKTUYECKON PaOOThI: MOJYyYEHUE ITUIICHA U U3yYEHUE €r0 CBONCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WIIU
IIPOJYKTa PEAKLUHU [0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO U3 MUCXOJHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxaiue opranuyeckue CoeJUHEHUs

ITpenenbHBIE OAHOATOMHBIE CIUPTHI. METAHOI U 3TAHOJ: CTPOEHHUE, (PU3NUECKHE U XMMHUECKUE CBOWCTBA (peakluu
C AKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE), NpHUMEHEHHE. BOIOpoAHbIE CBSI3M MEXAY MOJIEKYyJaMu
CupTOB. JIeMCTBHE METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoroaromHsle CHUPTHL. OTWIEHIVIMKONb W TJIUIEPUH: CTPOCHHE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(B3auMOJIEHiCTBUE CO ILIEJIOYHBIMM METAJUIaMH, KAaueCTBEHHAs peaklusi Ha MHOroaTOMHble cnupThl). JlelicTBue Ha
OpraHusM yenoseka. [[puMeHenune rauueprsa U STUICHTIIMKOJIS.

®deHon: cTpoeHne MOJIEKYIIbl, pU3nUecKre U XUMHUecKne cBoMCcTBa. TokcnuHOoCTh deHona. [Ipumenenne denomna.




Anpaerunbl U kemonsvl. DopManbIeTul, alleTadbJAeTU/l: CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (peakuuu
OKHCIICHUS] 1 BOCCTAHOBJICHUSI, KAYECTBEHHBIE PEAKIIMHU ), TOJYUYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpe/IeNIbHbIE KapOOHOBBIE KHCIOTh. MypaBbHHAs U YKCYCHAasl KHCIIOTBI: CTpOe€HUE, GU3NUECKUE U
XMMHUYECKUE CBOWCTBa (CBOMCTBa, oOuIMe IS KJjlacca KHUCJIOT, peakius dTepudukaiuiu), mojydeHue U IMPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHUCJOTHI KaK MPEJACTAaBUTENM BBICHIUX KapOOHOBBIX KHUCJIOT. Mbla Kak COJIM BBICHIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnosxxnble 3(pUpbl KaK MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['uaponu3 cioxubiX 3¢gupos. Kupsl. ['uaponus xupos.
IIpumenenue xupoB. buonornueckas poJb )KUPOB.

YraeBoasl: cocTaB, Kilaccupukanus YrieBogoB (MOHO-, AW- W ToJMcaxapujbl). [JoKo3a — MpoCTeUInii
MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3NYeCKue M XHUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
ruapokcugom meau(ll), okucnenune aMmMmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpOKEHUE TITFOKO3bI),
HaXOXJIEHUE B IPUPOJIE, MPUMEHEeHHE, Onosorndeckas poib. @otocunTe3. @pykTo3a Kak U30Mep TIFOKO3bI.

Kpaxman u uesmiono3a kak npupoHbie noauMepsl. CTpoeHHe Kpaxmalia U HeJuTio103bl. PU3nYecKre 1 XUMUYECKUe
CBOICTBA Kpaxmaia (TUApOJIN3, KAYECTBEHHAs! PeaKlus ¢ HOI0M).

DKCHepUMEHTAIbHBIE METOJbl M3YyYEHMsI BEIIECTB M WX MPEBpAIEHUMN: MPOBEJACHUE, HAONIOJACHHE U ONMHCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKUCIECHHE 3TaHOJa
okcusioM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TiulepuHa ¢ ruapokcugoM meau(ll)), ampaerumos
(oxucneHre aMMuadyHbIM pacTBOpoM okcujaa cepedpa(l) u ruapokcuaom meau(ll), B3anmoaeicTBue kpaxmaia ¢ HOJOM),
MPOBEJICHUE NMPAKTUIECKON PabOTHI: CBOMCTBA PacCTBOPA YKCYCHOMN KHUCJIOTHI.

Pacuérnslie 3anaun.

Berunciennss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa, KOIMYECTBA HMCXOJHOTO BEIIECTBA WA
MPOJYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM IPOYKTOB PEAKIIUN).

A3oTcojeprKalme OpraHn4eckue CoOeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(QOTepHbIe OpraHruueckre coequHeHns. OUu3niyeckue 1 XMMUYECKUEe CBONCTBA aMUHOKHUCIIOT
(na mpumepe riunuHa). buonornyeckoe 3HaueHre aMUHOKUCIOT. [lenTub.



benku xak mpupoIHbIE BEHICOKOMOJIEKYIISIpHBIC coeAnHeHus. [IlepBuyHas, BTopuyHasi U TPETUYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OEIIKOB: TUPOIU3, J€HATYpallKs, KAaUeCTBEHHbIC PEaKIIUU Ha OCNKH.

OKClepUMEHTANIbHBIE  METOAbl M3Y4YEHHMs BEUIECTB M UX [peBpalleHui: HaONIoJAEHHEe U OIUCaHHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYypalus OSIKOB IMPU HATPEBAHHUHU, I[BETHBIC PEAKIINHN OCITKOB.

BbicokoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIECHb
NOJIMMEPU3ALINM, CPEAHssT MoJieKyssgspHas Macca. OCHOBHbBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

DKCTepUMEHTAIbHBIE METOJIbl M3yUeHUs BEIIECTB W UX MPEBpAICHU: O3HAKOMIIEHHE ¢ 00pasliaMy MPUPOAHBIX H
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzamus MexXnpeIMETHbIX CBA3€M NpU M3y4yeHUM opraHuyeckod xumuu B 10 kiacce ocyliecTBIsieTcs yepes
UCTIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA, TaK U TOHATHUHN, SIBISIFOIIMXCS CHCTEMHBIMH IS OT/IEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAay4YHbIE TMOHSTHS: SIBICHHWE, HAy4YHbIH (akT, TUIOTE3a, 3aKOH, TEOpUs, aHaJIW3, CUHTES,
KJIacCU(pUKalus, IepuoIUIHOCTb, HAOIIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

dusuka: MaTepus, IHEPIHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI YpOBEHb, BEIIECTBO, TEIO0, O0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, PU3NUYECKUE BEIMYMHBI U €IUHULIBI KX U3MEPEHHUS.

buonorusi: kierka, opranusM, 6uocdepa, oOMEH BeEIIECTB B OpraHu3Me, (POTOCHHTE3, OHMOJOTHYECKH aKTUBHBIC
BeniecTBa (OeNIKH, YTIeBOIbI, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbL, OJIE3HBIE UCKOMIAEMbIE, TOTLITUBO, PECYPCHI.

TexHOonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIILHOIO MUTAHUS, MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE H
KOCMETHUYECKHE MpernapaTsl, MaTepHalIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O XUMHUUN HA BA3OBOM YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYYalOMIMMHCS MPOrpaMM CPEAHEro OOLIEro
oOpa3zoBaHus (JIMYHOCTHBIM, METANpEIMETHbBIM M TpeaMeTHbIM). HaydyHo-meTogumueckoil OCHOBOW AJig pa3paboTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOrPaMM CpPEIHEro o0Iero oOpa3oBaHUS SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN
HOJIXO/I.

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JUYHOCTHBIX pE3YyJbTaTOB OCBOEHUS
npeaMeTa « XMMHUsD Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BbIJEIECHbI CIEIYIOUUE COCTABIISIIONIUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TpaKAaHCKOM HWIAEHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHUIO,
CaMOCTOSATEJIBHOCTH M CAMOONPEIEIECHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEN M UCTOPUUYECKUX
Tpaauiuii 0a30BOM HAYKU XUMUU,

TOTOBHOCTh M CHOCOOHOCTh OOYYarOUIMXCS PYKOBOJICTBOBAThCS B CBOEM AESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, IPUCYIIUMHU LEIOCTHOU CUCTEME XUMUUYECKOTO 00pa30BaHUS;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CIOCOOHOCTU CTaBUTh LIETTU U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE pe3yJIbTAaThl OCBOEHUS MpeaMmeTa «XUMHs» JOCTUTaloTcs B €IMHCTBE Y4eOHOM M BOCIIHUTATENbHON
JESATEIIBHOCTH B COOTBETCTBUM C T'YMaHUCTHMUECKHMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSAMH U
ujearaMu POCCHMCKOTO Tpa)KIAaHCKOTO OOIECTBa, NPUHATHIMU B OOLIECTBE HOPMAaMH M MpaBWJIaMU IIOBEIEHUS,
CHOCOOCTBYIOUIMMHU MPOIIECCaM CaMOTIO3HAHUsI, CAMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE PE3YyJIbTaThl OCBOCHUS MPEAMETA «XUMUS» OTPakatoT CPOPMUPOBAHHOCTH ONBITA [TO3HABATEIBHON U
IPAKTUYECKOH AEATEIbHOCTH 00yUaOIIUXCs 110 peaIn3alii IPUHATHIX B O0IIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U MPAaBOMOPSIKY;

IPEICTABIICHUS O COLIMAIBHBIX HOPMaX M MPaBUJIaX MEKINYHOCTHBIX OTHOLIEHUN B KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKON IEATEIBHOCTH IPU CO3/1aHUU YYEOHBIX MPOEKTOB, PEUICHUHM YYEOHBIX U
[I03HABATEJIbHBIX 33]1a4, BHIIOJHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI APYTUX MPHU aHAIU3E Pa3TUIHBIX
BUJIOB yU€OHOM J1eITeNTbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OT€YECTBEHHONW XUMUH;

YBaKEHUS K MPOLIECCY TBOPUECTBA B 00JACTU TEOPUHU U MPAKTUUYECKOTO MPUMEHEHUS] XUMHUHU, OCO3HAHUS TOTO, YTO
JOCTIDKEHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAOMIOACHHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M II03HABaTEJIbHBIX MOTHBOB B MOJYYCHUHW M TMOCJIEAYIOUIEM aHalu3e HHQPOpMalud O NEePEeAOBBIX
JIOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XMW,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyalluH, CBSI3aHHBIC C XMMUYECKUMHU SIBICHUSMU, U TIPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U MTOCTYIKHU CBOMX TOBAPHIIECH C MO3UIIMI HPABCTBEHHBIX M ITPABOBBIX HOPM
Y OCO3HaHME MOCJIECCTBUI 3TUX MOCTYIKOB;

4) popMupoBaHuA KYJIbTYPHbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOTO M 0e30MacHOro o0pasa KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IMICUXHUUYECKOMY 3/I0POBBIO;

coOJItoIcHUsT TIpaBWJI 0e30MacHOro OOpallleHHsl C BellecTBaMU B OBITY, MOBCEIHEBHOM >XU3HU W B TPYAOBOM
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTU TMPaBWJl WHIUBUIYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOTO TIOBEJACHUS B CHUTYaIHsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEeOIEHHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATENbCKONW JAESTEIbHOCTH, OOIIECTBEHHO IOJIE3HOM!,
TBOPYECKOW U IPYTUX BUAAX JIEATECIbHOCTH;



YCTAaHOBKU HA aKTUBHOE y4aCTHE€ B PEIICHHH MPAKTHUUYECKHUX 3aJlay COLMAIbHON HAMpaBJIICHHOCTH (B paMKaX CBOETO
KJ1acca, IKOJIbI);

MHTEpeca K NPAKTUYECKOMY H3YyUYEHUIO Mpodeccuid pa3IuvyHOro pojia, B TOM YHCIE HAa OCHOBE IMPUMEHEHUs
MPEAMETHBIX 3HAaHUI M0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIBHOW TpaeKTopuu oOpazoBaHus, Oyaymieil mnpodeccuu u
peanu3anuy COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHUYECKH 11€J1eCO00pa3HOTO OTHOIICHUS K MPUPO/IE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TI00aTBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIIECCOB Ha COCTOSHUE
MIPUPOTHON U COLUAIIBHOU CPEJIBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHIKEHUNW XUMHUHU IS PEIICHUsS BOIPOCOB PAlMOHAIBHOTO
MIPUPOJIOTIOB30BAHUS;

AKTUBHOTO HEINPUATUS JIEUCTBUM, NPUHOCAIIMX BpPEJ OKPYKAIOLIEH NPUPOJHOU Cpelne, YMEHUs IMPOTrHO3UPOBATH
HEOJIaronmpUsITHBIC YKOJIOTHIECKHE TTOCIICICTBUS MPEANPUHIMAEMBIX ACHCTBUN U TIPEIOTBPAIIATh UX;

HaJM4usl Pa3BUTOr0 HKOJOTHUUECKOTO MBIIIJIEHUS, YKOJIOTUYECKON KYIbTYpbl, OMbITA JEATEIbHOCTH HKOJIOTHYECKOMN
HaIlpaBJIICHHOCTH, YMEHHS PYKOBOJICTBOBAaTHCSI UMHU B II03HABATEJIBHOW, KOMMYHUKATUBHOW W COLMAIBHOW IPAKTHKE,
CIIOCOOHOCTH M YMEHHS aKTUBHO ITPOTHUBOCTOSTH UE0JIOTHN XeMopoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN
MIPaKTUKH;

NOHUMAaHUsl crnenu@UKd XUMHUM KaK HayKd, OCO3HaHMsS €€ poiu B (OPMHPOBAHUU PAIIMOHAIBHOTO HAy4YHOTO
MBIIJICHUS, CO3JaHUM IEJIOCTHOTO MPEJCTaBICHUS 00 OKpY)KalolIeM MHpE KaK O €JUHCTBE MPUPOJbl U 4YelIOBEeKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUH NPOOIEM COXPaHEHUS TPUPOIHOTO PAaBHOBECHS,



yOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XHUMHUHM [IJI1 COBPEMEHHOW IIMBWIM3allMM: B €€ TyMaHHCTHYECKOM
HaIPaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepHaIbHON KYJIBTYpPBI, PEIIEHUU TI00aJbHBIX MpobieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPreTUUYCCKOW, IHUIIEBOM M HSKOJOTHYECKONW OE30MMacHOCTH, B
Pa3BUTUU MEIMIIMHBI, 00ECIIEUCHUH YCIOBUM YCIEIIHOTO TPYJa U SKOJOTHMYECKU KOMGMOPTHOM >KM3HU KaXJOTO YIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAHUSA CYIIHOCTH METOJ0B MO3HAHUA, MCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydacMble 3HAHMS I aHAIu3a U OOBSICHEHUS SIBIICHHH OKPYXKaIOIIero MUpa u
MPOUCXOJAIIUX B HEM HW3MEHEHMH, YMEHHS JelaTh OOOCHOBAaHHBIC 3aKJIOUCHHS Ha OCHOBE Hay4dHbIX (DAaKTOB H
MMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XUMHUECKUE 3HAHUS JIJISL PEIICHUS MPOOJIEM B pPeaibHBIX KU3HEHHBIX
CUTYyalusX;

HMHTEpECa K MO3HAHUIO U UCCIIEIOBATENIbCKOM JIESITEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETPEPHIBHOMY O00pPa30BaHUIO U caMOOOPa30BaHUIO, K AaKTUBHOMY MOJYYEHHUIO HOBBIX
3HAHUU 110 XMMUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K 0COOEHHOCTSIM Tpya B pa3inuHbIX chepax mpodeccuoHambHOM NeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpeamMeTHbIE pe3ysIbTaThl OCBOEHHs yU€OHOro NMpeaMera « XUMHUs» Ha YPOBHE CPEAHEro 001ero oopazoBaHMsI
BKJIFOYAIOT:

3HaYUMble Ui (POPMHUPOBAHUS MHUPOBO33pEHUS OOYUaIOUXCS MEKIUCHUILUTMHAPHBIE (MEXIIPEIMETHBIC)
OOIIICHAYYHbIE TOHATHUS, OTPAXKAIOUIME LEJOCTHOCTh HAyYHOM KapTUHBI MHUpA W CHEHU(PHUKY METOJOB MO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTUs, SBJICHUE, IPOLECC, CUCTEMA, HAYYHBINH (DaKT,
IPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIIEOBAHNE, HAOIIOJEHUE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCalbHbIE y4deOHbIE IEHCTBUA (MO3HABAaTEIbHbIE, KOMMYHUKATHBHBIE, PETYJIATHBHBIE), OOECIEUMBAIOIINE
dbopmupoBanre GyHKIIMOHATHEHOM IPAaMOTHOCTH M COITMAIBHON KOMITETEHIIUU 00yYaroINXCs;

CIIOCOOHOCTh OOYYArOMIMXCSl HCHOJb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS H
YHHUBEpCaJIbHbIEC yUEOHbIE IEUCTBUS B TO3HABATEILHON U COIIMAJIBHON MPAKTUKE.



MeranpenMeTHble  pe3yidbTaThl  OTPAKAIOT  OBJAJCHHE YHUBEPCAIbHBIMM  yUYE€OHBIMH  IMO3HABATEIbHBIMH,
KOMMYHHMKATUBHBIMU U PETYJISITUBHBIMU JIECTBUSIMU.

OBJiaieHne YHUBEPCAJIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMHU ACHCTBUSAMM:

1) 0a3oBble JJOrH4YecKmre JAelCTBUSL:

CaMOCTOSITENILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh MPOoOJIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh UEIU IEATEIbHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPUU HX JTOCTUKEHHUS, COOTHOCHUTH PE3YJIbTAThI
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;

WCIIOJIB30BaTh IMPH OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATh XapaKTEpPHbIE MPU3HAKU
MOHSATUM M YCTAHABJIMBATH HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE TMOHATHUS I OOBSCHEHHS OTJIEIbHBIX
(GaKTOB U ABJICHHIA;

BBIOMPATH OCHOBAHUS U KPUTEPHH JIJIS1 KJIACCU(DUKAITUN BEIIECTB U XUMHUYECKUX PEAKIIHIA,

YCTaHABJIMBATh MPUYNHHO-CIIEJICTBEHHBIE CBS3U MEXKY U3y4aE€MbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJIOTUH), BBISBIISITh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIFOUEHUS;

MPUMEHSTH B MPOIECCe TO3HAHUS, UCTIOIb3YEMbIE B XUMUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPE0oOpPa30BhIBATh
MOJICTIbHBIE TIPEACTABJICHHUS — XUMHYECKUN 3HAK (CMMBOJ) 3JIEMEHTa, XUMU4ecKas (opmysa, YpaBHEHHE XMMHYECKOU
peaKkiMu — MpU PEIICHUH Y4YeOHBIX IM03HABATENbHBIX W MPAKTUYECKUX 3ajJlay, MPUMEHSITh HAa3BaHHBIE MOJEJIbHBIC
MIpEeCTaBIICHUS I BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3yUaeMbIX BEIIECTB U XMMUYECKUX PEaKIU.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE JeHCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMmynupoBaTh IEAM U 3a7a4d  WCCIEAOBAHMS, HCIOJb30BAaTh TIOCTABJICHHBIE M  CAMOCTOSITEIIBHO
c(hopMyJIMpPOBaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUSI TUTIOTE3BI IO MTPOBEPKE
MPABUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

BJIaJICTh HABbIKAMH  CaMOCTOSITCJIbHOTO  TUTAHUPOBAHUS M TPOBEACHUS  YUCHHYECKHX  IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHUS HAOMIOIaTh 3a XOJOM MPOIECcCa, CaMOCTOATEIHLHO TIPOTHO3UPOBATH €r0 pe3yibTarT,



dopMynupoBarh 0000IIEHUS M BBIBOABl OTHOCUTENIBHO JIOCTOBEPHOCTH PpE3YJIbTATOB HCCIEIOBaHUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJIEITAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHHUYECKOH HCCIIe0BAaTeIbCKOM M MPOEKTHOW JAEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTbh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY MOUCKY METOJOB pPEUIEHUS MPAKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IMYHbIX METO/IOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGMOpManuu (Hay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHYECKOTO
coJlep>KaHMsl, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), aHanu3upoBaTh MHGOPMALMIO PA3IUYHBIX BHJIOB U (PopM
MPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

bopMyIMpPOBaTh 3aIIPOCHl U MMPUMEHSTh Pa3INYHbIE METO/IbI MIPU MOUCKE U 0TOOpe MH(pOpMaIIK, HEOOXOIUMOM ISl
BBITMIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEICIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA HWH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTUMANIbHYIO (opMy mpeacTaBieHuss uHbopmauu (CxXeMbl, rpaduku, JUarpaMmbl,
TaOJINIIbI, PUCYHKHU U IPYTHUE);

UCIIONIb30BaTh HAYYHBIH fA3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XUMUYECKOW uHPopMaiueil: MpUMEHSThH
MeXMpeaMeTHbIE ((pU3nuecKkre 1 MaTeMaTUYeCKre) 3HaKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIJISTHOCTH.

OgJajieHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH el CTBUAIMM:

3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXJaeMOM TeMbl B XOJE JAuajora W/WIA TUCKYCCHH, BBICKAa3bIBATh WJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYNIaTh C IPE3EHTAlMENl pe3yJbTaTOB I103HABATEIBHON JEATEIBHOCTH, IOJYYEHHBIX CAaMOCTOSITENIIBHO WM
COBMECTHO CO CBEPCTHHKAMHU IPU BBIIIOJHEHUU XMUMHUYECKOTO HKCIEPUMEHTA, IPAKTUUECKON pabOThl IO UCCIIEI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peajn3allud Y4€OHOTO MPOEKTa U (POPMYIUPOBATh BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
UCCJIEIOBAaHUM MyTEM COTIIACOBAHMS MO3UIIUHN B X0/1€ 00CYX/IeHUSI U OOMEHa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsTUBHBIMHU AeHCTBUAMM:



CaMOCTOATENFHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO MIO3HABATEIBHYIO JACSTEIHHOCTD, ONIpPeaessa e€ el 1 3a/1a4Hu,
KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpEjIaraeMblii alroOpuTM JCHCTBUN MPU BHITIOJHEHUU
y4eOHBIX U HCCIEIO0BATENIbCKUX 3ajad, BHIOMpaTh HanbOosiee d(HPEKTUBHBIA CMOCOO UX pEHICHUsI ¢ Y4ETOM MOTyUEHHUS
HOBBIX 3HAHHH O BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOECH JEATEIHLHOCTH HAa OCHOBE CaMOaHalIM3a U CAaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KITIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHnyecKkasi XuMUsh OTPaXKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O XMMHYECKOW COCTABISIONIEH E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, POJIU
XUMUU B TIO3HAHWM SIBJICHUW TPHUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YyHKIIMOHAJIHLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MTPAKTUYECKUX 3a7a4 M IKOJOTHUYECKH 0OOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO Y IPUPOJIHOM CPEAE;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHUM, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAONINE OHATUS (XUMUYECKUNA DJIEMEHT,
aToOM, DJIGKTpOHHAs O0O0JI0YKa aTroMa, MOJEKYJa, BaJCHTHOCTh, DSJIEKTPOOTPHUIATEIHLHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHas dopmyna (pa3BépHyTas U COKpalIEHHAs), MOJIb, MOJIIpPHAs Macca, MOJIAPHBIN 00BEM, YIIAECPOIHBIN CKETET,
byHKIIMOHAIBHAS TPYIIa, paauKal, U30MEPHs, U30MEPhI, TOMOJIOTHYECKUM Psiji, TOMOJIOTH, YIJIEBOJAOPO/bI, KUCIOPO U
a30TCOJIEprKaIlle COCAMHEHHUS, MOHOMED, TTOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TCOPUHU U
3aKOHBI (T€OpHUsi CTpPOEHUsI opraHuuyeckux BemectB A. M. bByTiepoBa, 3akOH COXpaHEHHSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XWUMHH; MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHMMAaHHMS
MPUYUHHOCTA M CUCTEMHOCTH XUMUYECKUX SIBICHHM, (DaKTOJOTUYECKUE CBEJCHUS O CBOMCTBAxX, COCTaBe, MOJIYYCHUU H
0€3011acCHOM HMCTOJIb30BAaHUM BAXKHEHIITNX OPTaHUYECKUX BEIIECTB B OBITY M MIPAKTHUECKOMN JCATEILHOCTH YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHUH BBISABJIATH XapaKTepHbIC IPU3HAKK TOHATHUM, YCTAHABIMBATh MX B3aUMOCBS3b,
WCIMOJIb30BaTh COOTBETCTBYIOIIME TOHSATHS IIPU OIMCAHWUU COCTaBa, CTPOCHUS W TMPEBPALICHUN OPTraHUYECKUX
COCIIMHCHUM,



c(hOpPMHPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHUYECKYIO CHUMBOJHUKY JUJII COCTaBJICHUS MOJCKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOHN) (OPMYJT OPraHMYECKHMX BEIIECTB M YPaBHEHUM XUMUYECKUX PEaKIUH,
M3TrOTaBJIMBATh MOJIETTM MOJIEKYJ OPTraHWYECKUX BEIIECTB MJIsi WUTIOCTPALMA MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHS,

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MIPUHAIC)KHOCTh M3yUEHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTAaBY H
CTPOCHMIO K OIpeNeIEHHOMY KIIacCy/TpyIie COeIUHEHUH (YrieBOJOpO/bI, KHUCIOPOA U a30TCOAEpKAIlUe COCTUHEHMS,
BBICOKOMOJICKYJIIPHBIC COCIMHCHHMS), JaBaThb MM Ha3BaHHMsA 1Mo cucTemarudeckoii Homenkiarype (IUPAC), a Taxxe
IPUBOJUTH TPUBUAJIbHBIC HA3BAHMS OTACIHHBIX OPraHMYECKHUX BEHIECTB (STUIICH, MPOIUJICH, alleTUIICH, YTHIICHTIINKOb,
TIUIepuH, (QeHos, (opMambAeTHA, aleTalblernu]l, MypaBbHHAs KHCJIOTa, YKCyCHas KHCIOTa, OJEMHOBAas KHUCIOTA,
CTeapuHOBAs KUCJIOTA, TIII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUIUH);

c(hOpPMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIbI XMUMUYECKOW CBSI3M B OPTaHUYECKHX COCAMHEHHSIX (OJAMHAPHBIE U
KpaTHbIE);

c(OpPMUPOBAHHOCTH YMEHHSI PUMEHSTH TIOJIOKEHUSI TEOPHH CTPOSHUS Opranndeckux BemectB A. M. bytnepoBa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOSHUS; 3aKOH COXPAHEHHUSI MacChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3NUYECKHUE U XMMHUUYECKHE CBOWCTBA THUITMYHBIX
IpeCTaBUTENIeH pa3IUYHbIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STHJIEH, IIPOINUJICH, alleTuiieH, OyTaauen-1,3,
MeTmiOyTaaueH-1,3, OeH30J1, MEeTaHOJ, ATaHOJ], JTUJIEHTJIUKOJb, TIUIEpUH, (PEHON, aleTanbAerui, MypaBbUHAs H
YKCyCHasi KMCJIOTBI, TJIFOKO3a, KpaxMmaJ, LeJUI0I03a, aMUHOYKCYCHas KHUCIIO0Ta), WLIIOCTPUPOBATh TEHETUUYECKYIO CBSI3b
MEXIy HUMU YPABHEHUSMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUHN C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOUHUKH YTIIEBOJOPOIHOIO ChIpbs (HEDTh, MPUPOIHBIN Ta3, Yrojb),
cocoObI X NepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIYUCICHHUS MO XUMUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA
HCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJIHBIX BEIECTB
WM TPOAYKTOB PEaKIINM);

c(OpMUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO TIO3HAHMSI, HCIIOIb3yEeMbIX
B XMMHH TIPU HU3YYCHHH BEIECTB M XUMHYECKHX SIBJICHHUM (HAOMIOEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCTUPOBAHUE),



UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS TPUHATUS PEIICHU B KOHKPETHBIX JKMU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEHIECTBAMU U UX MPUMEHECHUEM;

C()OPMUPOBAHHOCTh YMEHUN COOJMIOJaTh MpaBUJa IMOJIb30BAHMUS XHWMUYECKOM MOcynoll U 1a00paTOpHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBWiia OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH TIO BBIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOJHATh XUMUYECKUN DKCIEPUMEHT (IIPEBPAILICHUS] OPTaHUYECKUX
BELIECTB MPU HAarpE€BaHUU, MOJIYYEHHE 3TUICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPraHMYECKUX BELIECTB,
JeHaTypanus OeJIKOB IPpU HarpeBaHUH, [IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBHH C MPABUJIAMH TEXHUKH O€30TaCHOCTH
npu oOpalieHHMH ¢ BeIIECTBAMH M JIaOOpaTOpHBIM 00OpYAOBaHHMEM, WPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO
IKCIIEPUMEHTa B (OpMe 3alHucCH YpPaBHEHHH COOTBETCTBYIOIIUX peaKIMid W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE ITHX
pe3ybTaToB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMHUYECKYI0 HH(POPMAIHIO, MOJYYaeMYI W3 Pa3HBIX
MCTOYHUKOB (CpeJCTBa MAacCOBOM nHpopMannu, UHTEpHET U IpYyTuX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUiIa SKOJIOTHUECKH 11eJIeCO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOI
JESTEIbBHOCTH B LIEJSAX COXPAHEHHs] CBOErO 3JI0POBbS M OKpY)KAIOIIEW MPUPOJHON Cpeibl, OCO3HABAaTh OMACHOCTh
BO3/ICICTBHS Ha JKMBBIC OPTaHU3MBI ONPEACIEHHBIX OPraHMUECKUX BEIIECTB, MOHUMast cMbicia nokaszatens [IK, noscHsts
Ha MpUMepax CocoObl YMEHBIICHUS U MPEeIOTBPAILEHUS UX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M YEIOBEKa,

Uil OOy4YaloIIMXCAd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHHME TPUMEHATHh 3HAHUS 00 OCHOBHBIX
JIOCTYITHBIX METOaX MO3HAHUSI BEIIECTB M XUMUYECKUX SIBIICHU;

JUTSI CJICTIBIX M CITA00BUIANINX O0yYaIOIIMXCS: YMEHHE HCTIOIb30BaTh pelibe(DHO-TOUeUHYI0 cucTeMy 0003HaueHui J1.
bpaiins s 3anucu xumudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM KoandecTBo 4acoB DJIeKTPOHHbIE
°n/m
NPorpaMMsbl (undpossbie)
Bcero Konrpoabnbsie IIpakruyeckue
oOpa3oBaTe/ibHbIE




padoThI padoTsI pecypchl
Pa3pnen 1. Teopernueckue 0OCHOBBI OPraHHMYECKOM XUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 7
M. bytneposa
Hroro no pazneny 7
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHbIe yTIeBOAOPOABI — aJIKAHbI 7
59 HenpenenbHble yriaeBogOPOIbl: alKEHBI, 1 1
' QJIKaIUCHBI, aJTKUHBI
2.3 ApomMaTH4eCKHe yTIeBOAOPObI 5
54 [TpupogHbIE HCTOYHUKH YTIEBOIOPOIOB U 3 1
' UX mepepaboTka
Hroro 1o pasneny 26
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Cruptel. Denou 6
Anbnerunsl. KapOOHOBEBIE KUCIIOTEL.
3.2 P 12 1
Crnoxxnble d(UpPBI
3.3 YrneBoabl 6 1
Hroro 1o pasneny 24
Pa3nes 4. AzoTcoaepskanue opraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 6 1
Hroro mo pazneny 6




Pa3zaea S. BeicokomosieKky/JIsipHbIe COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna )
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




INIOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢pposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpakruueckue fl[3yqennﬂ :)Iﬁga[;OBaTeﬂmee
padoThI padoTsI pecypes!
1 [Ipeamer opran4ecKor XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus ctpoeHHst OpraHUYEeCKUX
2 coenunennii A. M. Byrneposa, eé 1
OCHOBHBIE MTOJIOXKEHHUS
[IpencraBienue o K1accuPpUKAIIUN
3 opranuyeckux BeuiecTB. Homenknatypa 1
(cucremaTuyeckasi) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH P
5 Meran u 3TaH — NpocCTeuIIre 1
MPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DOTUJIEH U TPOINUIIEH — MPOCTeHIIne 1
MPEACTaBUTENH AJIKEHOB
3 [Ipaktrueckas padota Ne 1. «Ilonyuenue 1 1
ATHJIEHA U U3yYEHHUE €0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lonyyenue 1

CHUHTCTHUYCCKOI'O Kay4dyyKa U pE3UHBbL




AJIKMHBI: COCTaB 1 0COOEHHOCTH CTPOCHUHA,

10 TOMOJIOTHUYECKHUM pAl. ALETUIIEH —
MIPOCTEUIINN NTPEACTaBUTENb AIKUHOB

1 Bbruncnenus no ypaBHEHUIO XUMHUYECKOM
peakuun

12 ApeHsl: 6eH301 1 TOIY0J. TOKCHYHOCTB
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAJIEKAIINX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOOB:

14 MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE UCTOYHUKH YTIIEBOOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ rnepepaboTKu

16 KontponsHas pabora no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaroMHsble CIUPTHI: STUIEHIIIUKOJIb U
IIINLEPUH

19 ®deHouI: CTPOEHUE MOJIEKYJIbl, (PU3NYECKHE
U XMMHYECKHE CBOWCTBA, IPUMEHECHHE

20 Anbnerunsl: GopMalbaeTUA U
aneranbaeruy. AueToxn

91 OnHOOCHOBHBIE IIPE/IENIbHbIE KAPOOHOBBIE

KHUCJIOTBI: MypaBbUHAas U YKCYCHast




ITpakTryeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

23 MIPEICTAaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 MBpIa Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 Kupsl: ruaponus, mpuMeHeHHe,
OuosIornvecKas poJib KHUPOB
VYTeBoibl: CoCcTaB, KiIacCU(pUKAIH.

27 Baxuelime npeacTaBuTeNnu: riIroKo3a,
¢bpyxTO3a, caxaposa

28 Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI
KonrponsHas pabora no pasaeny

29 «Kucnopoaconepxaiye opraHuuecKue
COETUHEHUS»

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCIIOTHI KaK aM(OTepHbIe

31 OpraHUYECKUEe COCTUHEHUS, UX
Ouosoruueckoe 3HadeHue. [lentuab

39 benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33 OcCHOBHbBIE TOHATHS XUMHU

BBICOKOMOJIEKYJIIPHBIX COECUHEHUN




OCHOBHEBIE MCTOABI CMHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM.

[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoJgnuyecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoTsI

Jlara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHCTeMa XUMHUYECKUX anemMeHToB /. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XAMHUYECKHUX DJIEMEHTOB U UX COCIUHCHUI I10
rpynnam u nepuogam. 3HaueHUue
MIEPUONYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux dyemenToB .. Menaeneena B
pPa3BUTUU HAyKU

CrpoeHue BeniecTBa. XuMuieckas CBs3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BanieHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
CreneHn okucicHus. BemnecTsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJIIPHOTO
CTpOCHUS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIacCOB

Krnaccudukanusa XuMHUeCKUX peakiuii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAICHHS SHEPTUU TIPU
XUMUYECKHUX PEAKIIUSIX

Ckopoctb peakuuu. OOpaTUMble peaKIiy.
XHUMHYECKOE paBHOBECUE
[IpakTuueckas padora Ne 1. «Bnusiaue

pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON peaKkium»

11

DneKTpoauTHYeCKas auccoruanus. [lonstue
0 BoJIopoHOM mokazarene (PH) pactopa.
Peakiiuu nonnoro oomeHa. I'maponus
OpPraHn4YCCKUX U HCOPTraHNYCCKUX BCIICCTB

12

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lonsTHE 00 2MIEKTpOIIN3E
pacIIaBoB U paCTBOPOB COJICH

13

KonrponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMHUN

14

Merautbl, ux nosioxenue B [lepuognueckoit
cHCTEeME XUMHUYECKUX A1eMeHToB /], 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue CBOWCTBA
METaJUIOB




15

16

CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNUN METaJUIOB

XUMHUYECKUE CBOMCTBA BAXKHENUIIINX

METaJJIOB (HATPUiA, Kaluuil, KalblWi, MarHuH,
ATFOMUHHNA) U UX COCTUHEHUI

17

XHAMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTUHEHUN

[IpakTruyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Mertamae"

HeMeTaJIJILI, UX IMOJOXKXCHUEC B
[Iepuoanueckoit cucTreMe XUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI AaTOMOB

21

dusndyeckue CBOMCTBA HEMETAJIJIOB.
Anotponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COETUHEHUN

23

XuMHUUecKue CBOMCTBa a30Ta, pochopa u ux
COECIMHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIiiepoaa, KpEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX
COETUHEHUN

26

O06001IeHYE ¥ cCUCTEMATU3ALUs 3HAHUI 1O




Teme «HeMeTamnsl». BerauciaeHus no
YPaBHCHUAM XUMHUYCCKUX pCaKIII/IfI n
TCPMOXUMHUYCCKUC pvaéTBI

ITpakTrueckas padora Ne 3. «Pemenune

27 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe 1
"Hemeranas"»

08 KonTponbHas padota mo Temam «MeTauib) 1
u «Hemeramnsn»

29 Heopraawueckne U OpraHMYECKUe KUCTOTBI. 1
Heopraawueckne u opraHndecKue OCHOBAHUS
AmdoTepHbIe HEOPraHUYECKUE U

30 opranuueckue coequHenus. ['enernueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUICCKUX
BEIICCTB
Ponb xumun B o6ecrieueHuN 3KOJIOTUIECKOM,

31 SHEPreTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1
Pa3BUTUU MEAUIIMHBI
[Ipeacrarnenus: 00 0OMKX HAYYHBIX

32 IIPUHLIMIIAX IPOMBILIUIEHHOT'O MOITY4YEHHUS 1
BOKHEMIIMX BEILIECTB

33 YenmoBeK B MUPE BEIISCTB M MAaTEPHATIOB

34 XUMHS U 3I0pPOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






