


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0J0B K pa3pabOTKe MPOrpaMmbl MO XUMHUHU, K OIPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHHST U TpeOOBaHMI K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHON cpene. Peanusyercs Xumuueckoe oOpa3oBaHuE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJIBI M B MaTEpPUATBHOW JKM3HH OOIIECTBA, a TakKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AIMH, B CO3/IaHWM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIHUMBIM YCIOBHEM YCHEIIHOIO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HeoOXOJUMYyI0 MM JJs BbIpaOOTKHM MHMPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas v HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJAEpPKaHUs KOTOPBIX, SBJSIOTCS OCHOBBI 0A30BOI HAyKU: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHMsS] BCEro MHOTooOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEHHI0 ydeOHOro marepuajia u 0O0ycCJIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M  DBJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHHUMAHUIO B3aUMOCBSA3M XHMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUM XUMHUHU, TTOMOTaIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEN0BATENbCKUX 33/1a4. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHMBEpPCaJbHBIX Y4E€OHBIX JCHCTBMI, HUMeEIOIMX 0a30Bo€ 3HAUCHHUE MJIs
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mpaktuke mnpemnogaBaHUsl XMMHUH, KaKk Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE OIIPAaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO - HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOHN
JeXKaT KIIIOYEBBIC TOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHWN, a (PYHKIHUOHAIHHOM T'PAMOTHOCTHIO, TO €CTh crocobaMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSIM TUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUSI OIbITa JCATEIHHOCTH, KOTOpas 3aHUMAECT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIMU XUMHYECKOTO COJEP KAHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss YOEeXIEHHOCTH B T'yYMaHUCTUYECKON
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3JIOPOBbIO, a TaKKe MPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeIMeTHOM 00sacTu «EcTeCTBEHHO - Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBaHusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKXAHUE OBYUEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI0’KeHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TUApATAllMM, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psil. ALlETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHue, (QU3NYECKHE M XMMHUYECKHE CBOMCTBa
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAIISKAIIMMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaUTUYECKUil), muposu3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

JKCNePpUMEHTATbHbIE METOAbl HM3YyYECHHUS BEIIECTB U HX MPEBPALICHUMN:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJior€HONPON3BOJHBIX, MPOBEACHUE NPAKTHYECKOH pPAa0OThI: MOJyYeHHue
ITHJIEHA U U3y4YeHHe ero CBOMCTB.

PacuérHble 3axa4u.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XUMHUYECKHE CBOICTBa (peakUMM C aKTHUBHBIMU METaJUIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pU3nueckue W XUMHUYECKHUE CBOMCTBa (CBOICTBa,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas

POJIb KUPOB.



YrneBonmpl: cocTaB, KiaccupuKanus YIrieBogoB (MOHO -, OU - H
nosmcaxapuabl). [roko3a — mpocTelmii MOHOCaxapu: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunre3. pyKTo3a KaK U30MEP TITIOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

JKCIepUMEHTAIbHbIE MeTObl W3YYCHHS BEIIECTB U WX MPEBPAIICHUIA:
poBeJcHNE, HAOIIOJEHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TIJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaeruaoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
IIPOBEJICHIE MPAKTHYeCKOH padoThl: CBOHCTBA PACTBOPA YKCYCHOI KHCJIOTHI.

PacuérHnble 3agaum.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTcoaepikanue OpraHiyecKue coeJuHEeHusl.

AMMHOKHCIIOTHI Kak am(pOTepHble Ooprannueckue coeauHenus. Ousnyeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCIEepPUMEHTAIbHbIE METOJbl W3YYCHHS BEIICCTB U WX MPEBPAIICHHIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicokoMo1eKyIsIpHBIE COeTUHEHUS

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

JDKCIEepPUMEHTAIbHbIE METOJbl W3YYCHHS BEIIECTB U WX MPEBPAIICHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.



MeKnpeaMeTHbIE CBSI3H.

Peanusanus MeXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU IS OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO - HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO - Hay4dHbIe TIOHATHA: SBJICHHE, HAy4dHBIM (akKT,
TUIOTE3a, 3aKOH, TEOpHWsA, aHalIW3, CUHTE3, Kiaccu(HuKauus, MEepUOJUYHOCTD,
HaOJII0/ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICITUPOBAHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
peCypchl.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO MHUTaHUS,
MOIOLIME CPEICTBA, JEKAPCTBEHHbIE H KOCMETHUYECKHE IIpEerapaTsl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®OI'OC COO ycranaBiamBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOSHHUS OOYYAIOMIMMHUCS TPOrpaMM CpPETHETO OOIIero 0o0pa3oBaHUS
(IMYHOCTHBIM, METAIIPEIMETHBIM U NpeAMETHbIM). HayuHo-MeToauueckoil OCHOBOM Ui pa3pa0OTKM IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
pOTpaMM CPEHEro 00IIero 00pa30BaHUs SIBISETCS CUCTEMHO-ICSITEIbHOCTHBIH MTOIXO].

B COOTBETCTBUM C CHCTEMHO-ACATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMHS» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BBIACICHBI CICIYIONIUE COCTABIISIOIINE:

0CO3HAHKME OOYYArOIIUMHUCS POCCHHCKOW TPakTaHCKOH HICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTCIBHOCTH H
CaMOOIIPEICIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUCHHIO;

1eJICHANTPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JIMUHOCTH HAa OCHOBE KJIFOUYEBBIX IIEHHOCTEH U UCTOPUYECKUX TPaAUIIMi 6a30BOM
HAayKU XUMHU,

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JESITEIBHOCTH IICHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH,
NPUCYITUMH [EJIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHUS;

HAJIMYUEC IIPpaBOCO3HAHUA SKOJIOTHYECKOU KYJBbTYPEI 1 CIIOCOOHOCTH CTaBUTH OeJIi U CTPOUTD )KU3HCHHBIC IIJIAHBI.

JIngHOCTHEBIE pE3yiabTaTbl OCBOCHUA MPEAMCETA «XuMus» JOCTUTAKOTCA B CIUHCTBEC y‘Ie6HOI>i U BOCHHUTATEILHOU JACATCIIBHOCTHU B
COOTBETCTBUHM C TYMaHUCTHUECKUMH, COIIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH M HJ€aJIaMH POCCUHCKOTO TPaXKIaHCKOTO
oOriecTBa, MPUHIATHIME B OOIIECTBE HOPMAaMU U TPAaBWJIAMHU TIOBEICHHUS, CIIOCOOCTBYIOIIMMH TPOIIECCAM CaMOIIO3HAHUS, CaMOPa3BUTHS U
HPABCTBCHHOI'O CTAHOBJICHHUA JINYHOCTHU O6y‘-IaIOHII/IXCﬂ.

JInaHOCTHBIE pPE3yJbTaThl OCBOEHHUS MpenMeTa «XHUMHUS» OTPaKaroT CPOPMUPOBAHHOCTH OMNBITA MO3HABATENbHONM M MPAaKTHUYECKON
JESITeLHOCTH 00YUAIOIIUXCS [0 PeaTu3alliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

OCO3HaHHUA 00y4JaroIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB M 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPAIKY;

MMPEACTAaBIICHUA O COLMUAJIBHBIX HOpMaXx U IpaBujaxX MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOUN TBOPYECKOM JIEATEIILHOCTH MIPU CO3JaHUU YYEOHBIX MIPOCKTOB, PEIICHUH YUCOHBIX M MMO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUHU XUMHUUYCCKHX SKCIICPUMCHTOB;,

CIOCOOHOCTH TTOHMMATh W NMPHUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI JPYTHX MPH aHAIN3E Pa3jIMYHBIX BHUIOB YYeOHOU
NeSITeTTbHOCTH,



2) NATPUOTHYECKOI0 BOCIIMTAHMS .

LIEHHOCTHOT'O OTHOILLEHUS K ICTOPUYECKOMY U HAYYHOMY HaclEAUI0 OT€YECTBEHHON XUMUU;

YBaKEHHS K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH U MPAKTHYECKOTO MPUMEHEHHUS XUMHUH, OCO3HAHUSA TOTO, YTO JOCTH)KEHUSI HAYKH
€CTb pe3yNbTaT JJIUTEIbHBIX HAOII0ICHUHN, KPOMIOTIUBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSIHHOTO TPYy/la YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJTYYEHUU M MOCIEAYIONIEM aHaiu3e HHGOPMAIUU O MEePEAOBhIX JOCTHKEHUAX COBPEMEHHOM
OTEYCCTBCHHOM XHUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallWW, CBSI3aHHBIE C XMMHUYECKUMHU SIBJICHUSAMH, U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSICH Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE MOBEJEHHE U MOCTYNKHM CBOMX TOBApUIIEH ¢ MO3MUUI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE
MOCIIEACTBHUM STUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAaHHS LEHHOCTEeH 310poBOro M Oe3omacHOro oOpasa >KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY
(bu3nYECKOMY U IICUXUYECKOMY 37]0POBbIO;

co0utroIeHHs IpaBui1 0€30MacHOro 0OpalleHHs ¢ BeIeCTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYL0BOU JAEATEIBHOCTH;

NOHUMAaHMs LIEHHOCTH MPAaBUJ MHIUBHUAYaJIbHOIO U KOJUIEKTUBHOTO O€30M1aCHOTrO MOBEJECHUS B CUTYalUAX, YTPOXKAIOIIUX 3/I0POBBIO U
JKU3HHU JTIOCH;

OCO3HAHUS MOCIEACTBUM U HENPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJIEHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATEIbCKON NEATENIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOW M APYrUX
BUJIaX JESATENIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PELIEHUH MPAKTUYECKUX 33/1a4 COLMATbHON HApaBJICHHOCTH (B paMKax CBOEro Kilacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuil pa3iIuyHOro pojaa, B TOM YKCIIE€ Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH 10
XUMUH;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBHAYaJIbHON TpaeKTOpuU oOpazoBaHMs, Oyaymied mpodeccuu U peanu3aluu COOCTBEHHBIX
KU3HEHHBIX IIAHOB C YYETOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPEOHOCTEH 00I11eCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKHU 11e71eco00pa3HOro OTHOLIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAaHUS KU3HU Ha 3emiie;



IIOHUMaHMs II00AJIbHOIO XapakTepa SKOJIOTMYECKUX MpoOJIeM, BIMSHUS 3KOHOMHUYECKHX IPOLIECCOB HA COCTOSHUE MPUPOAHOM U
COLIMAJIBHOW CPENbL;

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHMS JJOCTHKEHUH XHUMHUU /ISl pEIIEHHs] BOIIPOCOB PALMOHAIBHOTO MTPUPOIOTIONIE30 BAHUS;

AKTUBHOI'O HENPUATUS ACWCTBUH, MPUHOCAIIMX BpEl OKpPY)KaroLled NMPUPOAHOM cpesie, yMEHHUs MPOrHO3UPOBATh HEOIAronpHsITHbIE
9KOJIOTMYECKHE MTOCIEACTBYS IPEANPUHUMACMBIX JIEHCTBUI U IPEAOTBPAILATh UX;

HaJIU4Ms Pa3sBUTOTO 3KOJIOTMYECKOrO0 MBILIUICHUS, 3KOJIOIMYECKOW KYJIBTYPBI, OIbITA ACSITEIBHOCTH HKOJIOTMYECKON HAIpPABICHHOCTH,
YMEHUSI PYKOBOJICTBOBATbCSI MMH B IIO3HABAaTENbHOW, KOMMYHHUKATUBHOW W COIMAJIbHON NPAKTHUKE, CIIOCOOHOCTH M YMEHHS AaKTHUBHO
HIPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON NIPAKTUKHY;

NOHMMAaHHS CHENU(PUKA XMMHUU KaK HAayKd, OCO3HaHMA €€ poiu B (POPMHUPOBAHUM PAIMOHAIHFHOTO HAYYHOTO MBINUICHUS, CO3JaHUU
LIEJIOCTHOT'O IMPEJICTABICHUST 00 OKpY’KaroIleM MHUpe Kak O €AMHCTBE MPHUPOJbI U YEJIOBEKa, B IMO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAYMMOCTU XMMMH ISl COBPEMEHHON IUBUIIM3ALMU: B €€ T'yMaHUCTUYECKOI HApaBICHHOCTH U BaXKHON posn
B CO3/IaHMM HOBOM 0a3bl MaTepHaJIbHON KYJIbTYPBl, PEHICHUM TIJIOOATBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM M HSKOJOTHYECKOH Oe30MacHOCTH, B Ppa3BUTHM MEIHUIMHBL, OOECIEYeHMH YCIOBUH YCIEIIHOrO TpyAa U
HKOJIOTUUECKU KOM(DOPTHON KU3HU KaXI0TO YiIeHa 00IIECTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: IIOHUMAaHUS CYIIHOCTH METOJOB MO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTHU
MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIsl aHAJIN3a U OOBSICHEHUS SBJIEHUN OKPY)KAIOIEro MUpPA U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS
JienaTb 0O0CHOBAaHHbBIE 3aK/IFOUEHHS HA OCHOBE HaYYHBIX ()aKTOB U MMEIOIINXCS JaHHBIX C IIEBI0 TIOTY4YEHUS I0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENbHO MCIIOJIb30BaTh XMMUYECKHE 3HAHUS JUIsl peLlIeHUs TPOOJIeM B peabHbIX KU3HEHHBIX CUTYyaIUsAX;

MHTEpeca K MO3HAHUIO M HCCIIEN0BATENIBCKON AECSATEIbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMO00pa30BaHUI0, K aKTHBHOMY MOJYY€HHIO HOBBIX 3HAHHH 110 XUMUU B
COOTBETCTBUU C KM3HEHHBIMU OTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InUHbIX chepax MpodhecCHOHATbHON 1eATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbHI

MetanpeameTHbIe pe3ynbTaTbl OCBOCHHS Y4eOHOTO MnpeaMeTa « XUMHUs» Ha YPOBHE CpelHEero oOIero o0pa3oBaHusl BKIIIOYAIOT:
3HaYMMble I (POPMHUPOBAHUS MHUPOBO33PEHUS OOYHYAIOUIMXCS MEXIUCIHUILUTMHAPHBIE (MEXKIpPEIMETHbIC) OOIIeHAYYHbIe MOHATHS,
OTpa’kalolIye IEeJOCTHOCTh HAYYHOH KapTHHBI MUpPa M CHENU(UKY METOIOB MO3HAHHUS, UCHOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,



BEIIIECTBO, DHEPrus, SBJICHHWE, MPOIECC, CUCTEMa, HaydHbIH (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HMCCICIOBAHHE,
HaOJI0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

VHHUBEpCalIbHbIC YyUeOHBbIC JCHCTBHUS (IMO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC, PETYISTHUBHBIC), oOecnednBamomue (HopMHpOBaHUE
(G YHKIIMOHATBLHON TPAMOTHOCTH U COITUATIBHOM KOMITETCHITMHM 00 YyYarOIINXCs;

CITOCOOHOCTH 00YYaIOIIUXCS UCIIOJIb30BaTh OCBOSHHBIC MEXAUCITUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHKS U YHUBEpCAJIbHbIC yIeOHbBIE
JICUCTBUS B TO3HABATEIBHON U COLIMAIIBHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaTbl OTPAXalOT OBJIAJICHUE YHUBEPCAIbHBIMU YYCOHBIMU IO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U
PEryISATUBHBIMU JEHCTBUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeleNsaTh LU JEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HX JOCTUKEHUS, COOTHOCHUTHb pPE3YNbTaThl JACSITEIBHOCTU C
MOCTaBJICHHBIMU LIEJISIMU;

MCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM IMTPUEMBI JIOTHYECKOTO MBIIIUICHUS] — BBIJCIATh XapaKTepHbIC IPU3HAKHU MOHSATUN U yCTaHABINBATh
WX B3aMMOCBSI3b, UCIIOIH30BATh COOTBETCTBYIOIIUE TOHITHS JJI1 OOBSICHEHUS OTACIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHaBIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3M MEXIY U3Yy4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYyKTUBHBIC, NEAyKTUBHBIE, 10 aHAJOTUM), BBISBISATH 3aKOHOMEPHOCTH W TNPOTHUBOPEUHUS B
paccMaTpuBaeMbIX SIBICHUSAX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSTh B TMpoOIlecce MO3HAHMS, HCIOJIb3YeMble B XMMHH CHMBOJIWYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBLIBATh MOJEIbHBIC
MPEJICTABICHUS] — XUMUYECKHUM 3HaK (CUMBOII) dJIEMEHTa, XUMHUecKas (GopMylia, ypaBHEHHE XUMUYECKON peaklMi — MPU PEHICHUH y4eOHBIX
MMO3HABATENIPHBIX W TMPAKTUYECKUX 3ajad, MPUMEHSTh HA3BaHHBIC MOJIETbHBIC TPEACTABJICHHS JIA BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMii;

bopMyIUpOBaTh MEIU U 33Ja4d WCCIEAOBAHMS, HCIOJIb30BaTh TMOCTABJICHHBIE W CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B
KaueCcTBE MHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIs1 (GOPMHUPOBAHHMS TUITOTE3BI TIO MPOBEPKE MPABUILHOCTH BHICKA3hIBAEMBIX CYKJICHUI;

BIIQJIETh HABBIKAMHM CaMOCTOSATENIBHOIO IJIAHUPOBAaHUS W TPOBEACHUS YUYEHMUECKUX HSKCIEPUMEHTOB, COBEPILIECHCTBOBATH YMEHHS
HAOIO/IaTh 32 XOJOM IPOIIECCa, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0 Pe3yNbTar, GOpMYyIUpPOBaTH OOOOIICHHS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BaHUS, COCTABIISITE OOOCHOBAHHBIN OTYET O MPOJIeTIaHHOM padoTe;



nproOpeTaTh OMBIT YYCHHYECKOHW MCCIENOBATEIbCKOW M TPOEKTHOW JEATENBHOCTH, TPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUs IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METO0B MMO3HAHHUS.

3) padora ¢ nngopmanmeii:

OPUCHTUPOBATHCS B Pa3IMUHBIX MCTOUYHUKAX MH(pOpMAIMU (HAYIHO-TIOMYJISIpHAS JIMTepaTypa XUMHUYECKOTO COJIEPIKAHHMS, CIIPABOYHBIC
nocoOusi, pecypcsl MHTepHETa), aHAIM3UPOBAaTh WH(GOPMAIMIO PA3IHYHBIX BUAOB M (OPM IPEACTABICHUS, KPUTUYECKH OLICHHBATH c¢
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTE;

dbopMyIUpOBaTh 3ampPOChl M MPUMEHSITHh PA3IMYHBIE METOJBI MPH MOWCKE W OTOOpe MHGPOpMAIuu, HEOOXOTUMOW JJIsi BBITOTHEHUS
y4eOHBIX 3a71a4 ONPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOJIB30BaHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMANTBHYIO (pOopMy mpejcTaBieHUs WHPOpMAIUHU (CXEeMbl, rpaduKu, JUArpaMMbl, TaOIHUIIbI, PUCYHKH U
Jpyrue);

UCIIOJIB30BaTh HAy4YHBIA SI3bIK B Ka4yeCTBE CPEACTBA MpH paboTe C XUMHUYECKOH HH(pOpMAIMEl: MPUMEHITh MEKIPEIMETHBIC
(pusnyeckue U MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (pOopMyIibl, aOOpeBUATYpPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

ORi1aieHHe YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH 1eHCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOl TeMbI B XOJI¢ IUanora W/Wiu JUCKYCCHH, BBICKA3bIBAaTh HJEU, (GOPMYTUPOBATH CBOU
MPEJIOKEHUS] OTHOCUTEIHHO BHITIOTHEHHSI IPEATIOKEHHOM 3a/1a4;

BBICTYIIaTh C TIPE3CHTAIMel pe3yJbTaTOB II03HABATEILHOW JEATENBHOCTH, IIOJIyYeHHBIX CAMOCTOSITENIbHO WM COBMECTHO CO
CBEPCTHUKAMH TIPU BBIOJHEHUH XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOH pabOoTHI MO HMCCIEIOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKTa M (HOPMYIHUPOBATh BHIBOJBI MO pe3ylbTaTaM MPOBEIEHHBIX MCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3UIIUN B
xoJie 00CyKAeHNsI 1 0OMEHa MHEHUSIMH.

OgiiajieHHe YHUBEPCAJbHBIMHU PEryJISITHBHBIMH J€HCTBUSIMU:

CaMOCTOSITENIFHO IJIAHUPOBATh M OCYIIECTBIISITH CBOIO TIO3HABATENFHYIO JIESTEITLHOCTD, OTPEAeTsis €€ 1eNn U 3a1a4l, KOHTPOJIUPOBATh U
Mo Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MpEAsiaraeMblil alropuT™M IEHCTBUIN MpPH BBIMOJIHEHUH YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOUMpaTh Hanboee 3PPEKTUBHBIN CIIOCO0 MX PEIICHUs C YIETOM MOTYYSHHUS HOBBIX 3HAHUN O BEIECTBAX U XMMHUYECKUX PEaKIIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHI

10 KJIACC



[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMHUs OTPAXKAIOT:

c(OPMHPOBAHHOCTD MPEJCTABICHUI O XUMHUYECKONW COCTABJISIOIIEH €CTECTBEHHO -HAyYHOW KAPTHHBI MHPA, POJIM XUMHH B TIO3HAHUH
SIBIICHUU TIPUPOBI, B (POPMHUPOBAHUYM MBINIICHUS U KYJIbTYPhl JTUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOMUMOU JUIsl peIieHUs
MPaKTUYECKHX 33/1a4 ¥ DKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOM CpEIE;

BJIQJICHUE CUCTEMON XMMHYECKUX 3HAaHUM, KOTOPAs BKIIOYAET: OCHOBOIOJIATAONINE MTOHATHS (XMMUYECKUI AJIEMEHT, aTOM, AJICKTPOHHAS
o0oJiouKa aTroMa, MOJIEKYJa, BaJEHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas ¢opMmyna (pa3BEépHyTass U
COKpai&HHas), MoJib, MOJISIPHAs Macca, MOJIAPHBIA O0BEM, YIIEepOAHBINA CKeNeT, QyHKIMOHATbHASI TPyMIa, pajuKall, H30MEpHUs, U30MEPHI,
TOMOJIOTHUECKUN PsiA, TOMOJOTH, YIJIEBOAOPOIbI, KUCIOPOJI U a30TCOAECpIKAIIME COCAUHEHHS, MOHOMEp, IMOJHUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIUHEHHS); TEOPUH U 3aKOHBI (TECOPHUS CTPOEHUs opraHMYeckux BemiecTB A. M. ByriepoBa, 3akOH coxpaHEeHUS
MacChI BEIIECTB); 3aKOHOMEPHOCTH, CAUMBOJIMYECKUH S3BIK XUMUH; MUPOBO33PEHYCCKIEC 3HAHUS, JISKAIINE B OCHOBE MOHUMAHUS TIPUIHHHOCTH
U CHCTEMHOCTH XUMHUYECKHX SIBJICHHUU, (DAKTOJOTMYECKHE CBEJCHHUS O CBOWCTBAX, COCTaBE, MOJYYCHHUH W O€301aCHOM HCIIOJIb30BAHHUU
BaXHEHIIINX OPraHUYECKUX BELIECTB B ObITY U MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHH BBISBJISATH XapaKTepHble MPU3HAKU TMOHITHI, YCTaHABIMBATh WX B3aHUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TTOHITHS ITPH OMUCAHUH COCTaBa, CTPOSHUS U MPEBPAIICHUN OPTaHMYECKUX COSTMHCHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUH UCIOJIH30BaTh XUMUICCKYIO CHMBOJIMKY JUUISI COCTABJICHHSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIEHHON) (HOpMYITT OPTaHHMUECKUX BEIIECTB U YPABHEHUH XMMHUECKUX PEaKIIUii, U3TOTABINBATH MOJIETU MOJIEKYSl OPTaHHUYECKUX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHHUH YCTaHABJIHMBATH MPUHAIICKHOCTh M3YUCHHBIX OPraHMUYECKUX BEIIECTB MO WX COCTaBYy M CTPOCHHUIO K
OTpeNIeIEHHOMY  KJIACcCy/Tpynme CcoequHeHUN (YIJIeBOJOPOJIbI, KHCIOPOJ ¢ a30TCOJAEpKAlUe COCIUHEHHUS, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS ), 1aBaTh UM Ha3BaHUs Mo cucreMatudeckoil HomeHknaType (IUPAC), a Takxke NMpUBOAUTH TpUBHUATIbHBIC HA3BaHHS OTIEIBbHBIX
OpPTaHMYECKUX BEUIECTB (OTWIJICH, MPOIMMUJICH, AlleTUJICH, TUJICHIJINKOIb, TIHUIEPHH, (eHOd, (opMalbIerujl, aneTalbIeru]l, MypaBbUHas
KHCJIOTA, YKCYCHAs KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAsS KUCIIOTA, TITFOK03a, PPYKTO3a, KpaxMal, MeJlTi0i103a, TJIUIHH);

c(hOPMHUPOBAHHOCTh YMEHUS ONPEACIIATH BUIBI XHMHUYSCKOH CBSI3U B OPraHHMUYECKUX COSAMHCHUSX (OJMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHsI TPUMEHSATH TMOJOXKEHHSI TEOPUHU CTPOEHHUS opraHmueckux BemlectB A. M. BbytnepoBa nnsi oObscHeHUs
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (QU3MUYCCKHUE W XMMHUYCCKHE CBOHCTBA THUIMYHBIX IPEICTAaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHWX BEMICCTB (METaH, dTaH, JTWUJIEH, MPOMWJICH, aneTwieH, OyraaweH-1,3, metunOyraaueH-1,3, OGeHzod,
METaHOJ, ITAHOJ, dTUJICHTIUKOIb, TIHIEPUH, (EHON, aleTalbIeru, MypaBbHHAs U YKCYCHAs KHUCJIOTHI, TTIOKO3a, KpaxMal, IeJUTHJI03a,
AMUHOYKCYCHAsl KUCJIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HHUMH YPAaBHCHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIHUU C
HCITOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT,



Cc(OPMHPOBAHHOCTE YMEHHs XapaKTepU30BaTb MCTOYHUKH YIJIEBOJOPOJHOTO ChIpbs (HE(Th, MPUPOIHBINA ra3, yroie), cocoObl MX
nepepadOoTKU U MPAKTHYECKOE MPUMEHEHHE POTYKTOB MepepaboTKy;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJAUTH BBHIUMCICHUS 110 XUMUYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA
WIN TIPOIYKTA PEAKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIUH);

c(OPMHPOBAHHOCTh YMEHUHN BJIAJ€Th CUCTEMON 3HAHMM 00 OCHOBHBIX METO/JaX HAy4HOrO IMO3HAHMs, UCHOJIb3YEMBIX B XMUMHUHU IpU
U3y4EHUH BEIIECTB M XWMHYECKUX SBJICHUN (HaONIOJCHHE, W3MEpEeHHe, OSKCIIEPHUMEHT, MOJAEIHPOBAHUE), MCIIOIB30BATh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PELIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELLIECTBAMH U UX IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWila IOJb30BAaHUS XMUMHUYECKOH MOCyA0i M 1abopaTOpHBIM OOOpYJOBAHUEM, a TaKXKe
npaBuia 0OpaleHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMH I10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IJIAaHUPOBAaTh M BBINOJIHATH XUMHUYECKHM SKCIEPUMEHT (IPEBpalll€HUs OpPraHMYECKHUX BEIIECTB IPU
HarpeBaHuM, IOJY4YEHHE ITUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUECTBEHHbIE PEAKLMHU OPraHMYECKUX BEIIECTB, JAeHATypalus OelKOB INpHU
HarpeBaHUU, LBETHbIE pPEaKLUUU OCJIKOB) B COOTBETCTBUM C IPAaBUIAMU TEXHUKHM O€30MACHOCTH IpU OOpAIleHUU C BELIECTBAMHU U
71a00paTOpPHBIM 000PYAOBAaHUEM, HPEICTABIATh PE3yJbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (opMe 3alKiCH YPAaBHEHMH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAJTU3UPOBATh XUMHUECKYI0 MH(POPMAIMIO, TOIYyYaeMyl0 U3 pa3HbIX UCTOUYHUKOB (CpeacTBa
MaccoBoi nHpopmanuu, MHTEpHET U ApYyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOIOAATh MpaBUiIa HKOJOTHYECKU Ie1eCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOW JEATEIbHOCTH B
LENSIX COXPaHEHUs CBOEro 370POBbsl U OKpY’KaoILIeH NPUPOIHOW Cpeibl, OCO3HAaBaTh OMACHOCTb BO3JIEHCTBUS HA >KMBBIE OPraHU3MBbI
ONpeeNEéHHBIX OpPraHMYeCKMX BEIIeCTB, NOHMMas cMbica mokazarens [IJIK, moscHATh Ha mnpumepax CcHocoObl YMEHBIIEHUS U
IIPEIOTBPALCHHS UX BPEIHOTO BO3/IECHCTBUS HA OPTaHNU3M UYEJIOBEKA;

JUIs O0YYarolMXCs ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMM 370pPOBbs: YMEHHME NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHU;

JUISL CJETbIX W CIIa0OBHIALIMX OOy4alolIMXCs: YMEHHE HCIOJIb30BaTh penbeHO-TOUeUHYyI0 cucteMy obOo3HaueHuil JI. bpaitns mis
3aMMCu XUMHUYECKUX (POPMYII.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosau4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne i/ P Konrposbusie  IIpakrunyeckue op
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeamer opranndeckoit xumuu. Teopust
P P P bubnnorexa [JOK
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 IIpenenpHbIE YIIIEBOAOPOABI — alKaHBI 2 bubmmorexa OK
' peat 4 HOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 6 1 bubmmoteka IIOK
' ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTHYECKHE YTIECBOAOPOIbI 2
P 4 HOPOA https://myschool.edu.ru/
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnunoteka LIOK
3.1 Cruptel. Genon 3
p https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK
' CnoxHbie 3UpbI https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnunorexa LIOK

33 YTaeBO/E 3 https://myschool.edu.ru/
Wroro no pazueny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coeMHeHMs

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 BH6J?HOTeKa HOK

https://myschool.edu.ru/

Htoro no pazneny 3
Paspean S. ‘BLICOKOMOHeKleﬂpHI)Ie COeJMHEeHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2 ﬁg{iﬁ;ﬁiiﬁoﬂi chu.ru /
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Jara
N KosaunvecTBo yacoB U3YYeHU s DJIeKTPOHHBIE
n/ Tema ypoka unpposbie
- Beer KonTpo Ipaktuu Ilnan | @akr Hpum. o0pa3oBaTe/ibHbBI
JIbHbIC ecKue e pecypcbl
padoThI padoThI
Beoanblii uncTpykTak JABAK[ Ne HA.Ne 1
Paznien 1 "TeopeTnyeckue OCHOBBI
oprannyeckou xumun" (3 4.).Tema "l[lpeomem
opeanuyeckou xumuu. Teopus cmpoenus Bubmorexa IIOK
. 1 https://myschool.ed
opeanuyeckux coeounenuil A.M.bBymneposa" (3 uru/
y,) IlpenMeTr opraHuYecKON XUMUU: €€ T
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIY4YeHUH HOBBIX BELIECTB U MAaTEPHAIIOB.
Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUI . No 2
A. M. Bytieposa, €€ OCHOBHBIE ITOJ0KEHHMSI. JI.o.Nel
CtpykTypHBIE GOPMYIIBI OPraHuYECKUX MBXKJ(Ne  bubmorexa HOK
1 https://myschool.ed
BelleCcTB. [ oMomorus, usomepus. XuMu4eckast uru/
CBSI3b B OPraHUYECKUX COCAMHEHUSIX -
OJIMHAPHBIE U KPAaTHBIE CBSI3U.
[IpencraBnenue o knaccupuxanu
opraHnvecKkux BemecTB. Homenkmarypa
OpPTaHMYECKUX COCTUHEHUN (CUCTeMaTHYeCcKas) bubmmorexa LOK
. 1 https://myschool.ed
Y TPUBUAIbHBIE HA3BAHMS BAXKHEHIIINX uru/
MPEACTAaBUTENEH KIaCCOB OPraHUYECKUX
BEILECTB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pasgen 2 "Yrnesomopoasr" (13 4.)

Tema "llpedenvhvie yeneeo0opoovl — arxkausl "

bu6mmoreka [IOK

4 https://myschool.ed
(2 u.). AlIKaHBI: COCTaB U CTPOCHHE, uru/
TOMOJIOTHUECKUM Psifl '

MertaH ¥ 3TaH — OPOCTENIINE TPEACTABUTEIN JL.o. Ne 2
AJIKaHOB : COCTaB, XMMUYECKOE CTPOCHHUE, UBXKIANe  pu6nuoreka LHOK

5 du3HYeCcKre U XUMHUYECKUE CBOMCTBA (peaKIuu https://myschool.ed

3aMEIICHUS, TOPCHUS ), HAX0XKICHHUE B TIPUPOJIC, u.ru/
MOJTyuYeHUe, IPUMEHEHHE
Tema "HenpeoenvHuie yeneso00opoovl . anikenbl, bubnnoreka [JOK

6 ankaouensvl, arkuuvl” (6 u.) ATKEHBI: COCTaB U https://myschool.ed

CTPOEHHUE, TOMOJIOTUYECKUH P/l u.ru/
OTUJIeH U NPOMUIeH — MpocTeiine JL.o. Ne 2

UBXKJ Ne ~ bubmmorexa LIOK
MPEJICTaBUTENIN AIKEHOB: (PU3NYECKUE U A Ne

7 . https://myschool.ed
XUMHYECKHE CBOMCTBA, OJIYYEHHUE U uru/
pUMEHEHNE .
IIpakTnyeckas padora Ne 1. «Ilonyyenne bubmmorexa LIOK

8 ITUJICHA U U3YYEHHE ero CBOMCTB). https://myschool.ed
HUBX] Ne u.ru/

Anxanuensl. byraauen-1,3 u metunOyraauen- JL.o. Ne2
. VXK No ~ bubmmorexa [IOK
1,3: ctpoeHue, BaXXKHENIINE XUMUYECKUE A Ne

9 . https://myschool.ed
cBoiicTBa (monmumepuzanus). [lomyuenne uru/
CHUHTETHUYECKOTO KayuyKa 1 Pe3UHbI '

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, JLo. Ne 2
TOMOJIOTMUECKUH Psil. ALETHIIEH — UBKA N Bu6mmorexa IIOK

10 IIPOCTEUIINN ITPEACTABUTEND AIIKUHOB: COCTAB, https://myschool.ed

cTpoeHue, pu3ndecKue U XUMUIECKHUE CBOMCTBA u.ru/
,IOJTy4eHUE U IPUMEHEHHE.
11 Bpluncnenus 1o ypaBHEHUIO XUMUYECKOU bubmumoreka [IOK
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peakiuu (Macchl, 00bEMa, KOTUYECTBA
MCXOJIHOTO BEIIECTBA HITH MPOYKTa PEAKIIUU
10 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB WA MIPOJTYKTOB
PEaKIIHM)

Tema "Apomamuueckue yeneeo0opoowst "(2 u.)
Apensbl. beH3zon : coctas, cTpoeHue,

https://myschool.ed
u.ru/

. bu6mmoreka [IOK
buznyecKkrue 1 XUMUYECKH CBOMCTBA (peakiuu JLo. Ne2
12 https://myschool.ed
rajloreHMPOBAHMs M HUTPOBAHHMA ),II0JYUEHUE U UBA Ne uru/
npuMeHnenue. Tomxyon (B 03HAKOMUTEIHbHOM '
miane). TokcnyHOCTh apeHoB.
I'eneTnueckas CBA3b MEKIY YIIICBOIOPOIaAMHU bubmorexa [IOK
13 ’ https://myschool.ed
MIPUHAICKANTIMHE K Pa3TUIHBIM KJIaccaM. urd/
Tema "llpupoonvie ucmoyHuKu yeneeo000pooos
u ux nepepabomka" (3 u.).IlpupoaHsie bubmuorexa [JOK
14 HUCTOYHMKU YIIeBOAOpOaOB. IIpupoaHbIil ra3 u J. Ne3 https://myschool.ed
MOMyTHBIE HEPTAHBIE Ta3bl. KAMEHHBIH YTOJIb U u.ru/
MPOIYKTHI €T0 MepepadoTKu
Hedts n e€ mpoucxoxaerne. CriocoObt
bu6mmoreka [JOK
nepepaboTKH He()TH: TIEpEeroHKa, KPEKHHT,
15 J. Ne3 https://myschool.ed
nupoiu3. [IpoaykTel nepepadboTku HeTH, HX uru/
MPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY. '
KonTpoasnas padora Ne 1 o paznenam bubimoreka [JOK
16 "TeopeTnueckre OCHOBBI OPraHU4YECKOM https://myschool.ed
xuMun", «YTII€BOIOPOIBI» u.ru/
BBoaublit uncrpykraxk, MBI Ne I.Ne 4.5 Bbu6mmoreka [JOK
17 AHaM3 KOHTPOJIBHON paboTHI. JL.o.Ne3,4 ' https://myschool.ed
Pasgen 3 "Kucnopoacouepsxamiue NBX]] u.ru/
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oprannyeckue coeanuenusa” (13 4.).

Tema "Cnupmot. @enon” (3 u.).IlpenenvHbie
OJIHOATOMHBIE CITUPTHI. METaHOJI ¥ TAHOI:
cTpoeHue, (pU3nvecKre U XUMUYECKHe
CBOIiCcTBa, MpuMeHeHue. Bompopoausie cBsizu
MEXIy MOJIEKYJIAMU CIUPTOB. JleicTBue
METaHOJIa M ATAHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPTHI. DTHIICHTIIUKOIb U JI. Ne 6
bu6mmoreka [IOK
TJIMLEPUH: CTPOCHUE, PU3NIECKUE U
18 . https://myschool.ed
xuMu4eckue. JleficTBre Ha OpraHnu3M YeioBeKa. JL.o.Ne5 uru/
[TpuMeHeHue TANIEPHHA U STHIEHTIIUKOIS UBA Ne '
®DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U bu6mmoreka [IOK
19 XUMHUYECKHE CBOMCTBA. TOKCHYHOCTD (DeHOIa. https://myschool.ed
[Ipumenenue deroa. u.ru/
Tema "Anvoecuowi. Kapbonoswvie kuciomei.
Cnoorcnbie 2¢pupwt” (7 u.). AMbIETHIB U KETOHBI
(o3HaKoMuTENILHO). DOpMaTbIET U, bubnuotexa [JOK
20 aleTaibJIeru/: CTpoeHue, GU3nIecKue u J. Ne 7 https://myschool.ed
XUMHUYECKHE CBOICTBA, MOIy4YCHUE, u.ru/
MIPUMEHEHNE .ALIETOH (B 03HAKOMHUTEJIbHOM
nJjiaHe)
OOHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIC
bu6mmorexa [IOK
KUCTOTHI. MypaBbUHAS U YKCYCHAs! KUCITOTHI:
21 https://myschool.ed
cTpoeHue, (pU3nIecKre U XUMHIECKUE uru/
CBOICTBa, MOJIy4YeHUE, MPUMEHEHUE. '
N bubnuotexa [JOK
IIpakTnyeckas padora Ne 2. «CBoiicTBa 1
22 . https://myschool.ed
pactBopa ykcycHoi kucaotb» MBI Ne uru/
23 CrteapuHOBas ¥ OJICMHOBAST KUCIIOTHI, KaK bubmuorexa [JOK
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MNpEaACTAaBUTCIIN BBICIINX Kap60HOBBIX KHCJIOT

https://myschool.ed
u.ru/

Mp11a KaK COJIM BBICHIHX Kap6OHOBBIX KHCJIOT,

bubmuorexa [JOK

24 . https://myschool.ed
UX MOIOIIEe JIEHCTBUE wru/
CnoxHbIe 3(DUPHI KaK MPOU3BOTHBIE bubmmoreka [JOK
25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIOKHBIX https://myschool.ed
a¢upoB u.ru/
Kupsr. ['maponus, npumeHenue, OMOIOrHYecKast bubmorexa LHOK
26 B https://myschool.ed
u.ru/
Tema "Yeneeoow” (3 u.) YTneBoasl: COCTaB,
Kiaccuukanus yriaeBoaoB. [ mroko3a -
IpOCTEHIINKA MOHOCAXapHUa: 0COOEHHOCTH
CTPOEHHS MOJIEKYIbI, (PU3NYECKHUE U bubmorexa LHOK
27 g https://myschool.ed
XUMHYECKHE CBONCTBA, HAXOXKJCHHE B MPUPOJIE, uru/
MpUMEHEHHEe, OUOIOTHYecKas POib. -
®dorocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.
Caxapo3a (B 03HAKOMHUTEJILHOM ILJIaHE)
Kpaxwman u 1nemirono3a kKak mpupoHbIe
nonuMepbl. CTpoeHUE KpaxMaa U IEeJUTI0I03bI. A Ne 8 bubmorexa [IOK
28 dusnyecKre 1 XAMUYECKHE CBOWCTBA MLoJe 6 https:fimyschool.ed
UBXANe  w.ru/
Kpaxmara.
KonTpoubsnas padora Ne 2 no pasgeny bubnnorexa [JOK
29 «Kucnopoaconepxaiine opraHuuecKue https://myschool.ed
COETUHEHUS» u.ru/
AHanmM3 KOHTPOJIBHOU paboThl. Pazmen 4 bubnmoreka [JOK
30 "A30TcoziepKalye OpraHuyecKue coeluHeHus " https://myschool.ed

(3 4.). Tema "Amunvi. Amunoxuciomol. beaxu"

u.ru/
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(3 u.) AMuHBL. MeTHIaMUH M AHWIUH:
COCTaB,cTPOeHNe.(pU3NYecKHe H XUMUYEeCKHUe
CBOIiCTBA (B 03HAKOMUTEJIbHOM ILJIaHE).

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE
opraHuyeckue coeauHeHus. Pu3ndeckue u

bu6mmoreka [IOK

31 XUMUYECKHUE CBOWCTBA AMUHOKHUCIIOT (Ha 1 https://myschool.ed
npuUMepe TIUIKMHA). bruojoruueckoe 3HaYeHUE u.ru/
aMHHOKHUCIOT. [Tentupt
benku kak mpupoIHbIE BEICOKOMOJICKYIISIPHBIE
coenuHeHus. [lepBuunas, BTopuyHas u bubnnoreka [JOK

32 TpEeTUYHAas CTPYKTypa 0eaKoB. XUMHUYECKHE 1 HA.Ne 9,10 = https://myschool.ed
CBOICTBA OEJIKOB: THPOJIN3, ACHATYpALUS, u.ru/
Ka4eCTBEHHBIC PEaKIIUU Ha OCIIKH.

Pazzen 5 "BoicokoMoeKyIspHbIe coelMHeHus"
(2 u.)Tema "lnacmmaccol.kayuyku.Bonoxkna" (2
y.).OCHOBHBIE MIOHATHS] XUMUH Bbu6nunoreka LIOK

33 BBICOKOMOJIEKYJISIPHBIX coelnHEHUH .OCHOBHBIE 1 https://myschool.ed

METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX u.ru/

COEMHEHUH -ToJTMMepHU3aLus U

MOJIMKOH/ICHCAITHS.

ILnacTmaccsl. HatypajabHblil 1

CHHTeTHYeCKHe KayuyykH. Boiokna: LN 11 bubnnorexa [JOK

34 HATypaJbHbIE, HCKYCCTBECHHBIE 1 ) https://myschool.ed
,CHHTeTHYeCKHe (B 03HAKOMHUTEJIHLHOM u.ru/
1JiaHe)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2

JKCNEePUMEHTAJIbHASL YACTh. JIEMOHCTPALIMOHHBIE , TAOOPATOPHBIE OIBITHI, IPAKTHYECKHUE PA0OTHI MpEACTaBIEHBI COTIACHO

DOIT OO0
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1). ®enepanbublii 3aKoH «O0 oOpazoBanuu B Poccuiickoit denepannmy» oT
29.12.2012 Ne 273-@3.

2). ®enepanbHbIi TOCYIAPCTBEHHBIN 00pa30BaTEIbHbIN CTaHIAPT OCHOBHOTO
obmero obpazoBanus (PI'OC OOO0) (mpuka3 MuHHCTEpCTBA MPOCBEIICHUS
Poccuiickoii @eaepannu ot 18.07.2022 No 568).

3). ®enepanabHbIi TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIN CTAaHAAPT CPEIHETO
obmero oopazopanus (PI'OC COO) (npuka3 MuHuCTEpCTBA MPOCBEIICHUS
Poccuiickoii ®eaepaunn ot 12.08.2022 Ne 732).

4). denepanbHas oOpa3oBaTebHas MPOrpaMmMa OCHOBHOTO 00I1Iero 00pa3oBaHuUs
(DOIT O00) (mpuka3 MunucrepcTBa npocserieHus Poccuiickoii deneparuu ot
18.05.2023 Ne 370). denepanbHas oOpa3zoBaTeIbHas IporpamMma mo yaeoOHoMy
npeameTy «Xumus» (0a30BbIl ypOBEeHb) HaxoauTces Ha cTp. 5090. denepanpHas
oOpa3zoBaTtesibHas IporpaMmma 1o yueOHoMy NnpeaMeTy « XuMus» (yriayOnaEHHbIN
YpOBEHb) HaxoauTcs Ha cTp. S112.

5). ®enepanbHas oOpa3oBaTelibHas IIporpaMMa CpeIHero o01ero oopa3oBaHus



(@OIT COO) (mpuka3z MunuctepcTBa npocseiienus Poccuiickoit @eaepaiuu ot
18.05.2023 Ne 371). ®enepanibHas oOpa3zoBaTelibHas IPOrpaMMa o yueOHOMY
npeameTry «Xumus» (6a30BbIl YPOBEHB) HAXOAUTCS Ha CTp. 2595. DenepanpHas
oOpazoBarenpHas Mporpamma o yueOHoMy npeamMery « Xumusi» (yriayOnéHHbIN
YPOBEHB) HAXOAUTCS Ha CTp. 2623.

6). Konuenuus npenogaBaHusl yueOHOro npeaMera « Xumus», B 00pa3oBaTeIbHbIX
oprannsanusax Poccuiickon @enepanuu, peanu3yomnX OCHOBHbBIE
00111€00pa30BaTeIbHbIC MPOrPAMMBI (YTBEPKICHA PEIICHUEM KOJUIETUH
MunuctepcTBa npocsenienus Poccuiickoit @enepanuu rnpotokosnom ot 03.12.2019
Ne TTK-48H).

7).Y4eOHUKHU:

10 knacc-I"abpuensia O.C., OctpoymoB N.I"., CnankoB C.A. / Ba3oBbIil ypoBEHb

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

bubmroreka LIOK https://myschool.edu.ru/



MHWHUCTEPCTBO IMTPOCBEIEHUS POCCUICKON ®EJIEPALIAN
YIIPABJIEHUE OBPA3OBAHMS AIMUHUCTPAILIMY T'OPOJIA
XAPIIBI3CKA
MYHHUIATIAJILHOE BIOTKETHOE OBIIEOBPA3OBATEJLHOE
YUYPEKJIEHME «XAPIBI3CKAS CPEJTHSAS IIKOJIA Ne 7»

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

Ha 3aceJaHuu Ha 3aceJaHuu BPHO nupexropa
METOJIMYCCKOM KOMHUCCHUHM IIeIarorudeCcKoro COBeTa IIKOJIBI
YUYUTENEN ECTECTBEHHO-

HayHqHOTO LHKIIA. MBOY CIII Ne7 O.B.Maepanas
[Ipukaz Ne ot «30.» 08 2023 IlIpuka3 Ne ot «31» aBrycra
I. 2023 r.

O.A.EBnoueHko
[Tpuxa3z Nel ot «30» 08
2023 1.

PABOYASA ITPOTPAMMA
yueOHbIi npeameT «Xumus. bazoBblii ypoBeHb»

s ooygarommxcs 11 kimaccos

XapupbI3ck, 2023 roa



MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS M PA3BUTHSA O0YJArOIIUXCS CPEACTBAMU y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIENTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[IEHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OTH IEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oopa3zoBaHue 0O0ydaroLIMXCs Ha YPOBHE CPEIHETrO
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTepPHAIBHOM KU3HU OOIIECTBA, a TAKXKe ¢ yUETOM O0IIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEMIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHUS B3aUMOCBSI3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHass XMUMHUSI KaK HayKa CO3HMIaTelbHasl, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B coorBercTBMM ¢ OOHMIMMHU MENIMH W TPUHIUNAMH CPEIHEro oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4€HUs) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» U «O0IIas ¥ HeopraHudecKast XUMHs», OCHOBHBIM KOMIIOHEHTOM COJI€P>KaHUsI KOTOPBIX,



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TpenMeTa OOEeCIeYHBAET BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000pa3Hs
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumusa» U «O01as 1 HeopraHuuecKkas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOro MaTepuasia M OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M BJIEKTPOHHBIX IPEJICTaBICHUI O CTPOEHUU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00LIero oOpa3oBaHUs NEpBOHAYaJIbHbIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHMs TEOPETUUYECKUH MaTepual Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHa C OOLIETEOPETHYECKMX U METOJ0JIOTMYECKUX IO3UIUH,
riy0Xke MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE O XMMHUYECKUX PEAKIMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ JUIs MOMOJHEHMs] 3HaHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M JKCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1enom conepxanue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUYUH MKy HOBBIMHM (paKTaMH M TEOPETHUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, DPAa3BUTHS U COLMAIM3AIMU  00YyYaroIUXcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
00paboTkn HH(OpPMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B npaxTuke npenonaBaHus XMMUHU, KaK HA YpOBHE OCHOBHOT'O 00IIEro o0pa3oBaHus, TaK
U Ha YpOBHE cpenHero oOmero oOpa3oBaHUs, TPH OIpPEICICHUH COAEPKaTeNbHON
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JEeSATeIbHOCTH YelOBeKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO - Hay4YHOI KapTHHBI MHPA, B OCHOBE KOTOPOIl JiexKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JIOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBICHUHN, HIMEIOIIHUX MECTO B MIPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHasl XapaKTepUCTUKa LeJIed U 3aad U3y4eHHUs] IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydueHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUs] 3HAHUM M MPUMEHEHHS WX B PEATHHOM JKU3HU JJISI PEIICHUS
MPAKTUYECKUX 3a7au.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

amanTanus  OOydJalromuXcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
GbOpMHUpPOBaHWE WHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATBHOE 3HAYEHUE IS PA3IMYHBIX BUJIOB JCSITEIBHOCTH: PEIICHHS MPOOIIeM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30TaCHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHUYECKUX TTPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIIpHOU HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BaHMS, MOMOJHEHUS YHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYalIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPEIMETHON 001acTH «ECTECTBEHHO - HAyYHBIC ITPEIMETHI.

OO61iee yuciiO YacoB, OTBEAEHHBIX U U3YUEHUS XUMUHU, HA 0a30BOM ypOBHE CPEIHEr0
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11

Kkimacce — 34 gaca (1 gac B Heenio).

COJEP/KAHUE OBYYEHUA

Teopeanecmle OCHOBBbI XMMHH, 11kaacc

Crtpoenue BemectBa. CoBpeMeHHasi MOJIETb CTPOCHHUS aToMa. DIIEKTPOHHAs KOHPUTYpalus
atoMa. OCHOBHOE U BO30YXJIE€HHbBIE COCTOSHHS aToMoB. Kiaccuukanus XuMUYECKUX SJIE€MEHTOB
(s-, p-, d-amementsr). OCOOEHHOCTH CTPOCHHS SHEPTETHYECKHX YPOBHEH aTOMOB O-3JIEMEHTOB.
[lepuonnueckas cucrema xuMmMuueckux dneMeHToB [I.M. MenneneeBa. DU3WUYECKUN CMBICI
[Tepuonnueckoro 3axkona /.M. MenaeneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB
AJIEMEHTOB M WX COCIMHEHHH 10 MepUojaM U TpyIaM. DJIEKTPOHHAS MPUPO/Ia XUMUUECKOU CBSI3H.
DNeKTPOOTPULIATETLHOCTh. BHUIIBI XUMUYECKON CBs3U (KOBaJIeHTHAas, HMOHHAs, MeETaUIn4yecKas,
BOJIOpOAHAsl) W MEXaHU3Mbl ee oOpasoBaHus. [IpocTpaHCTBEHHOE CTpPOEHHE MOJEKYIIL.
Kpucrannuueckue u amopdHble BellecTBAa. THUMBl KPUCTANIMYECKUX PpEIIETOK (aTOMHasi,
MOJIEKYJISIpHAsl, HOHHAs, MeTa/lIndeckas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIIA
KPUCTAITUYECKON pemeTku. [IpudyrHbpl MHOTOOOpa3us BeIIeCTB. 3aKOH COXPAaHEHHS MacChl U
SHEpruu. 3aKOH MOCTOSIHCTBA COCTAaBA.

XUMHYECKUE peakiuuu. ['OMOreHHble M TEeTepOreHHbIe peakuuu. CKOpPOCTh pEaKiuu, €€
3aBUCUMOCTh OT Pa3IuYHBIX (DAKTOPOB: MPUPOABI PEATHPYIONIUX BEIIECTB, KOHIICHTPAIUU
pearupyromumx BEMIECTB, TEeMMEpaTypbl, IUIOMAAN PEAKIMOHHON MOBEPXHOCTH, HAIWYUA
KataimsaTopa. Poyb KaTain3aTOpoB B MPHUPOJE M MPOMBIINIJIEHHOM MPOU3BoICcTBE. OOpaTUMOCTh
peakuuii. XUMHYECKOE DPAaBHOBECHE M €ro CMEIICHHME IOJ JEHCTBUEM pAa3IUYHBIX (HaKTOPOB
(KOHLEHTpAIUsl PEareHTOB WM NPOJIYKTOB pPEAaKLUUU, NABJIEHUE, TeMmIeparypa) s CO3JaHus
ONTUMAJIBHBIX YCIOBUI MPOTEKAHUS XUMUYECKUX TMpoIrieccoB. TermnoBod 3hdexT Xumudeckoit
peakuuu. [lucnepcusie cuctembl. [loHsitTue o komiompax (301u, renu). VICTHHHBIE pacTBOPHI.
Peakiuu B pactBOpax 35eKTpoiuTOB. pH pacTBopa Kak mokasaresib KUCIOTHOCTH cpenbl. [ 'uaponus
coyieid. 3HayeHWE THUAPOIM3a B OHOJOTHYECKHX OOMEHHBIX Tmporeccax. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU B MPHUPOJE, MPOU3BOJICTBEHHBIX MPOLECCAX U JKU3HEACATEIBbHOCTH



opranu3MoB. OKHCIUTEFHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA MPOCTBIX BEIIECTB - METAJIOB
[JIABHBIX M TOOOYHBIX TOATPYII (Meab, KelIe30) W  HEMETaUIOB:  BOJOPOJA, KHCIOpOAa,
raJIoTeHoB, Cepbl, a3ora, (ocdopa, yriaepona, kpemuus. Kopposuss MeTamuioB, BUABI KOPPO3HH,
CIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UHU. DIIEKTPOJIM3 PACTBOPOB W paciuiaBoB. lIpumenenue
NEKTPOJIN3a B MNPOMBIIIEHHOCTH. (OOO0OIIEHHBIE CBEACHHUS O CTPOCHUHU, (PUINYCCKUX U
XUMHUYECKUX CBOMCTBAX METAJLJIOB U UX COGI[HHCHHﬁ, HEMCETAJIJIOB U UX COGI[HHGHI/Iﬁ.

XuMud 1 ;KU3Hb

Hayunble wmeroabl 1O3HaHMA B XUMHUU. VICTOYHMKM XHMMHYECKOHM HH(pOpPMAaIMH.
MoznenpoBaHue XUMHUYECKUX MPOLIECCOB U ABJICHUM, XUMUYECKUN aHAJIN3 U CHUHTE3 KAaK METOMbI
Hay4HOT'O IT03HAHUS.

XuMmus U 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpPAIbHBIE BOJIBI.
[IpoGnemsbl, cBs3aHHBIE C NPUMEHEHHEM JIEKAPCTBEHHBIX IIpernapaToB. BpeaHble NpUBBIYKU U
dakTopsl, paspymalomme 370poBbe (KypeHHEe, YIOTpeOJIeHHE alIKOToJisA, HapKOMaHUS).
Parmmonansnoe nutanue. [Tumesbie 106aBku. OCHOBBI MUIIEBON XUMUH.

XuMmus B TOBCEAHEBHOW >kHM3HU. Moromue u yuctamue cpeacrBa. CpencrBa 60pbObI ©
OBITOBBIMU HAaCEKOMBIMM: PENEJJIeHTbI, MHCEKTUIM bl CpeacTBa JIMYHONW TMTUEHbl U KOCMETHKH.
IIpaBuna Ge3onmacHOil paboOTHl C €IKMMH, FOPIOYMMHU U TOKCHMYHBIMU BELIECTBAMH, CPEACTBAMHU
OBITOBOW XMMHH.

XuMHST U CeIbCKOE XO3siiiCTBO. MuHepanbHbie W opranudeckue ynoOpenus. Cpencrtsa
3aIIUTHI PACTCHUH.

Xumus U 3Hepretuka. lIpupoaHsle MICTOUYHUKM yriaeBoAopoaoB. IIpupoaHslii M MONYTHBIN
He(TsIHOM Tra3bl, UX COCTaB U Hcnoyib3oBaHue. CoctaB HEPTH U ee mepepadoTka. HedrenpoayKThl.
OxraHoBoe uMcino OensuHa. OxpaHa OKpyKarouieil cpenpl mpu HedrenepepadOTke U
TPAHCHOPTUPOBKE HE(TENPOIYKTOB. AJITEpHATHBHBIE MCTOYHMKM OSHEPruM. XHUMHS B
crpoutensctBe. Llement. beron. IlogOop oNTHManbHBIX CTPOMTEIBHBIX MaTepuajoB B
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA.

XuMus U 3Kojorus. XUMHUYECKOE 3arpsiI3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MOCIEACTBHS.
Oxpana rugpocdepsl, ouBbl, aTMOChEpH, GIOPHI U payHbl OT XUMUYECKOTO 3arpsi3HEHUS.



INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yjbTaTaM OCBOCHHUS OOYYalOIMMHUCA MPOTPaMM CpEIHEro o0Iero oOpa3oBaHMs
(IMYHOCTHBIM, METAIlPeIMETHBIM U INpeAMETHbIM). HayuHo-MeToauueckoil OCHOBOM i pa3paOOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeTHET0 00IIeTro 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUU C CHCTEMHO-AEATEIHLHOCTHBIM IMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3ylIbTaTOB OCBOCHHUS MpeaMeTa «XUMHUS» Ha
YPOBHE CpeIHEro 00mIero 00pa30BaHus BBIICICHBI CICIYIONINE COCTABIISIONINE:

OCO3HAaHHWE OOYYAIOIUMHUCS POCCUHCKON TpakTaHCKOW HJISHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO, CAMOCTOSITCIIBHOCTH H
CaMOOTIPEIENICHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

1eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JIMYHOCTH Ha OCHOBE KJTFOUEBBIX IIEHHOCTEH W UCTOPUYECKUX TPAJAUIIMKA 0a30BOM
HAayKH XUMHU,

T'OTOBHOCTH U CHOCOGHOCTB 06yqafoumxc;1 PYKOBOJACTBOBATLCA B cBoen ACATCIIBHOCTH HCHHOCTHO-CMBICIIOBBIMH YCTaAHOBKAMH,
INPUCYITMMHU HEIOCTHOM CUCTEME XUMUYECKOTO 00pa30oBaHus;

HAJIMYHE TIPABOCO3HAHMS SKOJIOTUIECKOM KYIBTYpPhI U CIIOCOOHOCTH CTaBHUTH IEJIN M CTPOUTD KU3HEHHBIC IIJIaHbI.



JIngHOCTHBIE pe3ynbTaThl OCBOCHHS TpeaMeTa «XUMUsS» JOCTHTAIOTCS B €AMHCTBE YYEOHOW M BOCIUTATEIBHOW ACATEIHHOCTH B
COOTBETCTBUHU C TYMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU U HJI€aJIaMU POCCUHCKOIO TPaXAaHCKOTO
oOmiecTBa, MPUHSATBIMA B OOIIECTBE HOPMaMHU W TMPABHJIAMH TMOBEACHHUS, CIOCOOCTBYIONIMMH MPOIECCAM CaMOIO3HAHUS, CAMOPA3BUTHUS U
HPaBCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YYaIOIIHUXCSI.

JIngHOCTHBIC PE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPaKalT CHOPMHPOBAHHOCTH OIBITA MO3HABATEIBLHON M MPAKTHYECKOM
JESTEIIbHOCTH O0YJArOIIUXCS TI0 PeaTu3allii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIC B YaCTHU:

1) rpamaaHCcKOro BOCIMTAHMS:

OCO3HaHHUA 00YyJalOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U IIPABOIIOPAIKY;

MIPEJICTABJICHUS O COI[MATIBLHBIX HOpMaX U MpaBUJIaX MEXKIUNYHOCTHBIX OTHOIIEHUMN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIEATEIBHOCTH MPHU CO3/IaHUU YYEOHBIX MPOCKTOB, PEIICHUU YU€OHBIX U MMO3HABATEJIBHBIX 3a/1a4,
BBITIOJIHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI JPYTUX MpH aHAIM3€ Pa3jINYHbIX BUIOB yuyeOHOU
JIeSITeIIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OT€UECTBEHHON XUMUU;

YBa)KeHHSI K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHUS XUMUU, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKH
€CTh Pe3yNbTaT AIUTEIbHBIX HAOIIOICHUH, KPOMTOTIUBBIX IKCIIEPUMEHTATbHBIX IOMCKOB, IIOCTOSTHHOTO TPYy/la YUEHBIX U MPAKTUKOB;

WHTEpeca 1 MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUH U TOCIEIYIONIEM aHaln3e HH(POPMAIIUK O MEePEIOBBIX JOCTHIKEHUIX COBPEMEHHOM
OTECUYCCTBCHHOM XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHUBATh CUTYAIlWH, CBSI3AHHBIC C XMMHUUYECKUMHU SIBJICHHUSIMHU, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACHh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,

TOTOBHOCTH OIIEHUBATH CBOE IMOBEJEHUE U MOCTYNKH CBOMX TOBApHUIIECH C MO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCJIEJICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KYyJbTYpPbl 310POBbS:

MOHUMaHUs IEHHOCTEH 370pOBOTO M 0€30MacHOro oOpasza KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3NYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIcHHsI TpaBUII 0€30MacHOT0 00paIleHus C BEMIeCTBAMU B OBITY, TOBCEIHEBHOM KU3HU U B TPYAOBOH JEATEIHLHOCTH;

MMOHUMAaHUS [IEHHOCTU TPaBUJ WHIUBUIYAJILHOTO U KOJIJIEKTUBHOTO O€30MMacCHOTO MOBEACHHS B CUTYAIHSIX, YIPOXKAIOIIUX 370POBBIO U
JKM3HU JTIONICH;



OCO3HaHMsI IOCTIEICTBUI U HENPHUATHS BPEIHBIX MIPUBbIUEK (YIOTPEOIEHUS aJIKOT0JIs, HAPKOTUKOB, KYpEeHHUs);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON NEATEIIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOW M APYTUX
BHJaX JEATECIBHOCTH;

YCTAHOBKH Ha aKTMBHOE Y4aCTHE B PELICHUM IPAKTUYECKUX 3a/1a4 COLMAIbHOM HAalIPaBIEHHOCTH (B paMKax CBOEro Kjacca, LIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yYCHHIO MPO(ecCuil pa3IiyHOTO PojAa, B TOM YHCJIE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH MO
XUMUHY;

YBa)XXCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ysbTaTaM TPYAOBOH I€ATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BbIOOpY MHIMBUAYaJIBHOM TpaeKkTOpuM oOpazoBaHMs, Oyayuieil npodeccun um peanu3anu COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUU, HUHTEPECOB U NOTpeOHOCTEN 00I11IeCTBA;

6) 3K0J10rHYecKOro BOCIUTAHNS:

9KOJIOTHYECKH 11eJ1eCO00pa3HOro OTHOLIEHHUS K IPUPOE, KaK UCTOUHUKY CYLLIECTBOBAHUS KU3HU Ha 3eMIIe;

INOHUMaHMs IJI00AJIbHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM, BIHUSHUS 3KOHOMHUYECKHX IPOLIECCOB HA COCTOSHUE MPUPOAHOM U
COLIMAJIBHOW CPENBL;

OCO3HaHHS HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHKEHUN XUMHHU ISl pEIIEHUs BOIPOCOB PAl[MOHAIBHOTO MPUPOA0NOIB30BaHNUS;

AKTUBHOI'O HEMpPUATUS ACWCTBUH, MPUHOCAIIMX BpEl OKpY)Kalolled NMPUPOAHOM cpesie, yMEHHUs MPOrHO3UPOBATh HEOIAronpHsTHbIE
DKOJIOTUYECKUE MTOCIIEACTBUS IIPEANIPUHUMAEMBIX IEUCTBUM U NIPEJOTBPAILAT HUX;

HaJIN4Ms Pa3BUTOTO 3KOJIOTMYECKOTO0 MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYPBI, OIbITa ACSITEIBHOCTH HKOJIOTMYECKON HAIpPABICHHOCTH,
YMEHMSI PYKOBOJICTBOBAaTbCS MMHU B II03HABaTEJIbHOM, KOMMYHMKATUBHOM M COIMAJIBHOM MpAKTHUKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON MPAKTHUKHY;

NMOHMMAaHUA ClleNU(UKH XUMHUHM KaK HayKH, OCO3HaHHUS €€ poiu B (OPMUPOBAHMM PAIMOHATIBHOI'O HAYYHOTO MBIIUIEHUS, CO3/IaHUU
IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYy’KarolleM MHpe KaKk O €IMHCTBE NMPHPOJbI U YeJIOBEKa, B MO3HAHHM MPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAYMMOCTU XMUMHH JIJIsl COBPEMEHHON UBUIIM3AIMU: B €€ T'YMaHHUCTUYECKOI HApaBICHHOCTH M BaXKHOM posn
B CO3/IaHMM HOBOM 0a3bl MaTepHabHON KYyJIbTYpBl, PEUICHUH IJIOOATBHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM M HKOJOTHYECKOH Oe30MacHOCTH, B Ppa3BUTHH MEIHUIMHBL, OOECIEYeHHH YCIOBUH YCIEIIHOTO TpyAa H
HKOJIOTHYECKU KOM(OPTHOM KU3HU KaXKI0TO WieHa 00IIECTBa;



€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOJOB MO3HAHMUSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
MCIIOJIb30BaTh NOJy4yaeMble 3HAHUS JUIsSl aHAJIN3a U OOBSICHEHUS SBJIICHUN OKPY)KAIOILEro MUPA U MPOUCXOALIMX B HEM U3MEHEHUH, YMEHUS
JienaTh 000CHOBAaHHBIE 3aKIFOUEHHS HA OCHOBE HAYYHBIX (DaKTOB M UMEIOIIUXCS JAHHBIX C IEIBIO TIOTYYEHUS JTOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATEIHHO HUCIOJIb30BaTh XMMUYECKUE 3HAHUS JJIs PELICHUS MPOOJIeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U UCCIIE0BATEIbCKOM AESITENIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BAHUIO, K AKTUBHOMY ITOJIYYE€HHUIO HOBBIX 3HAaHUH 110 XUMHH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMYHBIX cdepax mpodecCHOHATbHON AeITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « XUMHEs» Ha YPOBHE CpelHero o0Iero o0pa3oBaHus BKITFOYAOT:

3HauMMBbIe A7 (OPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIONIMXCA MEXKIUCIUIUTMHAPHBIC (MEXIpeIMETHbIe) OOIIeHAyUYHbIE MOHSTHS,
OoTpaxkaromue nCI0CTHOCTb HaquOﬁ KapTUHBI MHUpa U Cl'IeIlI/I(bI/IKy MCTOIOB IMO3HAHHA, UCIOJIB3YEMbIX B CCTCCTBCHHBIX HAayKaX (MaTepm{,
BEIIIECTBO, DHEPrusi, SBIIEHHWE, MPOIECC, CUCTEMA, HAy4dHbIH (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHUE,
HaOI0/IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

yVHHUBEpCcaldbHble yueOHbIe JeicTBHUS (TMO3HABaTeIbHbIE, KOMMYHUKATHBHBIC, PETYISTHUBHBIE), oOecmednBamomue (HopMHpOBaHHE
(GyHKIIMOHAJIBHOW I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00yYaronXcs;

CIOCOOHOCTH 00YYaIOIINUXCSl UCTIOB30BaTh OCBOCHHBIE MEXIUCIIMIUIMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCaIbHbIC YaeOHbIE
JIEMCTBUSI B TIO3HABATEIBHON M COLIUANIbHOM MPAKTUKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMH YyUeOHBIMU I103HABATEIHHBIMH, KOMMYHHKATHBHBIMU H
PETYIATUBHBIMUA )IefICTBI/IﬂMI/I.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘lCﬁHLIMI/l MO3HABATCJIbHbBIMHU HeﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OonpeacIATh LEJIN ACATCIIBHOCTH, 3aJaBasd MNapaMETpPbl W KPUTCPUU HUX JOCTUIKCHHA, COOTHOCHTH PE3YJIbTATbl ACATCIBHOCTU C
MOCTaBJICHHBIMH TICJISIMHU;

HCIIOJIB30BATh MPHU OCBOCHUU 3HaHUUI HpI/IéMLI JIOTUYCCKOI'0 MBIIIJICHUS — BBIACIIATh XaPaKTCPHBIC IMTPU3HAKU HOHATUH U YCTaHaBJIMBATb
HX B3aNMOCB3b, UCITIOJIb30BATh COOTBCTCTBYIOIIUC MMOHATUA IJIA 06'LSICH6HI/IH OTACIIIBbHBIX (1)aKTOB u HBHGHHﬁ;



BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KIaCCH(UKAIIMKI BEIIECCTB M XUMHUYECCKUX PEaAKIIHA;

YCTaHAaBJIMBATh NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbIMU SABJICHUSMU,

CTPOUTL JIOTMYCCKHUC PaACCYKACHUA (I/IH[[yKTI/IBHLIe, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIITH 3aKOHOMCPHOCTH W HPOTUBOPCUUA B
paccMaTpUBaEeMBbIX SIBJICHUAX, (OPMYIHMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh B TIPOLIECCEe IO3HAHUS, HCIIOJIB3yeMble B XMMHH CHMBOJIMUECKHE (3HAKOBBIC) MOJCIH, IPEOOpPa3oBBIBATH MOJIEIbHBIC
NPEJCTaBICHNUS — XUMUYECKUH 3HaK (CHMBOJ) 3JIEMEHTa, XUMUYecKas (GopMysa, ypaBHEHHE XUMHUECKONW PEaKIMy — MPU PEeIIeHUH y4eOHBIX
MO3HABATCIbHBIX M MPAKTUYCCKHUX 3a/ad, NPUMCHATL HA3BAHHBIC MOACIBHBLIC MNPCACTABJICHUA JIS BBIABICHHA XAPAKTCPHBLIX ITPU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHH.

2) 0a30BbIe HCCJIEN0BATEIbCKHE T1eHCTBUS:

BJIaACTb OCHOBAMHU METOJ0OB HAYUYHOT'O IMO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMyIUpOBaTh TENH W 33a7a4d WCCIICOBAHWS, WCIIOJIB30BAaTh IOCTABICHHBIC M CAMOCTOSATEIHHO C(HOPMYIHPOBAHHBIE BOMPOCH B
KayecTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBHI /7151 JOPMUPOBAHUS THIIOTE3BI 10 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIQJIETh HABBIKAMHU CAMOCTOSITENILHOTO TUIAHUPOBAHUS W MPOBEICHUS YYCHHUYECKHUX HKCIEPUMEHTOB, COBEPILEHCTBOBATH YMEHUs
HAOJII0/IaTh 32 XOJOM IIPOIIECCa, CAMOCTOSATEIBHO MPOTHO3MPOBATh €0 PEe3yNIbTaT, (OPMYyIUPOBATH 0OOOIIEHUS U BBIBOJIBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICAOBAHMUS, COCTABIISATE OOOCHOBAHHBIM OTUET O TIPOJICIIAHHON padoTe;

MpUOOpETaTh OMBIT YYCHHUUECKON WCCIIEIOBATEIbCKOM M TPOEKTHOW JEeATENbHOCTH, MPOSBIATH CIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3IMYHBIX METOJOB MTO3HAHUSI.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(pOpMaluu (Hay4YHO-NOMYJISpHAs JIUTEpAaTypa XUMHUUYECKOTO CO/AEp KaHMsI, CIIPAaBOYHBIE
nocobusi, pecypcbl WHTepHeTa), aHANM3UPOBATh MH(DOPMALMIO PA3IUUHBIX BHUAOB M (OPM MPEACTaBICHUS, KPUTHUECKHU OILIEHUBATH €€
JIOCTOBEPHOCTH M HETIPOTUBOPEUHBOCTD;

GbopMyIUpPOBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIE METOABI MPHU MOMCKE M OTOOpe MH(pOpMAIMK, HEOOXOAMMOW JIS BBIOJIHECHUS
yUeOHBIX 3aJ1a49 ONPEACIEHHOTO THIIA;

MPHOOPETATh OMBIT UCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3TIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMpAaTh ONTUMANBHYIO (popMy mpeacTaBieHus WHGoOpMAIUu (CXeMbl, rpaduKu, AUarpaMMbl, TaOIHUIIbI, PUCYHKH U
ApyrHe);

UCIIOJIb30BaTh HAay4YHBIM S3bIK B KayecTBE CpeAcTBa HpH paboTe ¢ XUMHUYECKOH HHOpMainuel: NpPUMEHSATh MEXKIPEIMETHBIE
(pusnyeckue u MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (pOpMyITbl, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HUCIIOJIB30BATh U HpCOGpEBOBBIBaTB 3HAKOBO-CHUMBOJIMUCCKHUEC CPCACTBA HATTIAJHOCTH.

OBjaieHUe YHHUBEPCAJIbHBIMIH KOMMYHUKATHBHBIMU J1€CTBUAMM:



3a/1aBaTh BOIMPOCHI 10 CYIIECTBY OOCYXIAaeMOi TeMbl B XOJ€ JUANOTa W/WUIIK TUCKYCCHH, BBICKA3bIBaTh WEH, (HOPMYIHUPOBATH CBOU
MNpEaJIOKCHUA OTHOCUTCIIBHO BBIITOJTHCHUA HpeI[JIO)KeHHOf/'I 3aJda4u,

BBICTYIIaTh C TIPE3CHTAIMel pe3yJbTaTOB IO3HABATCIBHOW JEATCIIHOCTH, MOJYYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO
CBEPCTHUKAMH TPH BBIMOJHEHHH XHMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO KCCIICOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3aiuyu yaeOHOro MpoekTa U (OpMYJIMPOBATh BBIBOABI O PE3yJbTaTaM MPOBEAEHHBIX MCCICIOBAHHN MyTEM COTIACOBAHUS TO3UIMN B
X0J1e O0CYKIACHHS 1 0OMEHAa MHEHUSIMHU.

OsJiajieHNe YHUBEPCAJILHBIMH PeryJissTHBHBIMH e CTBHSIMU:

CaMOCTOSTENILHO TIAHUPOBATh U OCYIIECTBIIATH CBOKO MMO3HABATEIbHYIO JCSTEIBHOCTD, OMPEICIIssa €€ eI U 3a1a4i, KOHTPOJIHUPOBATh U
0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IMpPEJIaracéMblii alrOPUTM JCHCTBUN NPHU BBINOJIHEHHH Y4eOHBIX M HCCICIOBATEIBCKUX 3aj1ad,
BBIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO NX PEIICHHS C YIETOM MOTyYSHHSI HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKHUX PEaKIUsX;

OCYIIECTBIISATH CAMOKOHTPOIIb CBOCH JICATEILHOCTH Ha OCHOBE CaMOAHAaJIM3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATHBI

11 KIIACC

[TpeameTtHbIe pe3ynbTaThl OCBOCHHUs Kypca «O011as 1 HeopraHuuecKasi XUMHsD OTPaxaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUI: 0 XUMHUYECKOH COCTABIIAIOLIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpPA, POJM XMMHUU B MO3HAHUH
ABJICHUN TPUPOABI, B (POPMHUPOBAHUHM MBIIIJIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl pelieHus
MPAKTUYECKHX 3aJ[a4 U SKOJOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBbIO M IPUPOJHON CPEIE;

BJIaJICHHE CUCTEMOW XMMUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOMOJIArAlOIINe MOHATHS (XUMHUYECKUH 3JI€MEHT, aTOM, M30TOIl, S-,
p-, d- aIeKTpOHHBIE OPOUTATIH aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBI 00BEM, BAJIECHTHOCTB, JJIEKTPOOTPHLIATEILHOCTD, CTETIEHh OKUCIICHNS,
XUMHUYECKasl CBSI3b (KOBaJIGHTHAs, HOHHAs, METaJUIMYECKas, BOJIOPOAHAS), KPUCTAJUIMUECKasl PEeIIETKa, TUIIbl XMMHUECKUX peakUui, pacTBOp,
AJNIEKTPOJIUTHI, HEJJEKTPOJIUTHI, SJIEKTPOJIMTHYECKAsT JIUCCOLMALHNs, OKHCINUTEIb, BOCCTAHOBUTENb, CKOPOCTb XWUMHYECKOM pPEAKLNH,
XMMHUYECKOE PABHOBECHE); TEOPHH M 3aKOHBI (TEOpHUS AIIEKTPOIUTHYECKOH auccouunanyu, nepuonndeckuit 3akon . M. Menneneesa, 3aKoH
COXPaHEHHsI MacChl BELECTB, 3aKOH COXPAaHEHUS U NPEBPAILEHUS DHEPIUU NPU XUMHUYECKHX pEaKLUsX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XMMHHM, MUPOBO33PEHYECKME 3HAHHWs, JIEKAIIME B OCHOBE IOHMMAaHUS IPUYUHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SBJICHMI,
(aKTOJIOrMUECKUE CBEJICHHS O CBOMCTBAX, COCTAaBE, MOJYyYECHUH U O€30MaCHOM HCIOIb30BAHUN BaXKHEUIIIMX HEOPraHMUECKUX BELIECTB B OBITY
U IIPAKTUYECKOH JESATENBHOCTH YEIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHI BBISBJISATH XapaKTepHbIE MPU3HAKU TMOHSATHH, YyCTaHABIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME TTOHSTHS MIPH OMUCAHIH HEOPTraHMYECKHUX BEIIECTB U UX MPEBPALICHUIA;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XMMHYECKYIO CUMBOIIMKY JJIsi COCTaBICHHS (POPMYJ BEIIECTB U yPaBHEHUH XUMHUYECKUX
peakumii, cucremarndeckyro HoMmeHkinarypy (IUPAC) u TpuBHanbHBIC Ha3BaHUs OT/AEJIbHBIX HEOPTaHMYECKHX BEIIEeCTB (yrapHbI ras,
YIJIEKUCIIBIN Ta3, aMMUaK, raiéHasi U3BeCTh, Herani€Has Uu3BeCTb, MUThEBAas COJA, MUPUT U IPYTHE);

c()OPMUPOBAHHOCTh YMECHHI OMPEIENATh BAICHTHOCTh U CTENEHb OKUCICHHUS XMMHUYECKUX DJICMEHTOB B COCIUHEHUSX PA3IMIHOTO
COCTaBa, BHUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas, BOJOPOJHAsI) B COCAUHEHHSX, THUI KPHUCTAUIMYCCKOW pPErETKu
KOHKPETHOT'O BEIECTBa (aToOMHas, MOJEKYNsApHas, MOHHAs, MeTaJIM4ecKas), XapakTep Cpedbl B BOJHBIX PacTBOpaX HEOPraHUYECKHX
COCJIMHECHM;

c()OPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATh IPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB II0 HMX COCTAaBy K OINPEACIEHHOMY
KJIaCCy/TpyNIe COeAMHECHM (TIPOCTHIC BEIIECTBA — METAJUTB M HEMETAJLTbI, OKCHJIbI, OCHOBAHUS, KUCIIOTBI, aM(pOTEPHBIC THIPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICI Tiepuoanudeckoro 3akoHa JI. M. MengeneeBa ©u JEMOHCTPUPOBATh €rO
CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIBHYIO H POTHOCTUYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMECHHH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKHX 3J1eMeHTOB 1—4 mepuonoB [lepuoamueckoit
cUCTEeMBbI XuMHUecKuX 3eMenToB J[. . MenpaeneeBa, UCmoab3ys MOHATHS «S-, P-, d-3JI€KTPOHHBIE OPOUTAIHY, «IHEPTETUUECCKHE YPOBHHY,
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHMUYECKHMX DJIEMEHTOB W HMX COCOUHEHHH Mo mepuojgam u rpynmnam [lepuogndeckoit
cHUcTeMBl XUMUYECKUX J1eMeHTOB 1. 1. Menneneena;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OIMHCHIBATH) OONIME XUMHYECKHE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, TOITBEPXKAATh CYIICCTBOBAHHE TEHETUYECKOW CBSI3M MEXKAY HEOPraHMYEeCKHMMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHil;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMUYECKUE PEAKIUU MO Pa3jIMYHbIM MpU3HAKaM (YHCITy U COCTaBY peardupyroIInx
BEIIECTB, TEIUIOBOMY 3 (DEKTY peaKIiu, N3MEHECHUIO CTEIIEHEH OKHCIICHHSI 3JICMEHTOB, OOPAaTUMOCTH PEaKIli, YIaCTHIO KaTallu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUI COCTABIISATh YPAaBHEHUS PEAKIIMA Pa3TMIHbBIX THIIOB, ITOJIHBIC H COKPAIIEHHBIC YPABHEHUS PEaKIIUii HOHHOTO
oOMeHa, YUUTHIBasI yCIOBUS, PU KOTOPBIX ITH PEaKIIMU UIYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOAUTH PEAKIIUU, MOATBEPXKAAIONINE KAYeCTBEHHBIM COCTaB Pa3UYHBIX HEOPTaHUYECKUX BEIIECTB,
pacIio3HaBaTh ONBITHBIM ITYyTEM HOHBI, IPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTAHWYCCKUX BEIIECTR;

c(OPMHUPOBAHHOCTh YMEHUW PAaCKPBIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBHTEIBHBIX PEAKIIMH IOCPEICTBOM COCTABJICHHS
AIIEKTPOHHOTO OallaHCca 3TUX PeaKIINi;

c(OpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIICHUs
XUMHYECKOT0 PAaBHOBECHS B 3aBUCMOCTH OT BHelIHero Bo3aericTBus (mpunuui Jle [llarensbe);



Cc(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMUYECKHE IPOLIECCHI, JIEXKAIIUE B OCHOBE IPOMBILIUIEHHOIO IOJIyY€HHUs] CEpHOU
KHCJIOTHI, aMMHUAKa, a TaK)ke CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX IPUHIUIIAX M SKOJIOTUYECKUX MPoOIeMax XUMHUUECKOTO
IIPOU3BOCTBA;

c(OPMHPOBAHHOCTb YMEHHI IIPOBOJIUTH BBIUMCIICHUS C MCIIOJIb30BAHUEM IOHATHUS «MaccoBasi JI0Jsl BELIECTBA B pAacCTBOPE», 00BEMHBIX
OTHOILEHHUH ra30B NPH XUMHUYECKUX PEAKIMAX, MACChl BELIECTBA WM 00BbEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE MU 00bEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLIUHU BEILECTB, TEIUIOBOTO AP PEeKTa peaKkIi Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl BEUIECTB, IPEBPALLICHUS U
COXPaHEHHUsI DHEPIUH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBUiIa IOJIb30BAaHUS XMMUYECKOM IMOCYN0M M 1a0opaTOpHBIM OOOPYIOBAaHUEM, a TaKXKe
npaBuia 0OpaleHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMH I10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATH U BBIIOIHATH XUMUUECKUN 3KCIEPUMEHT (pa3ioKeHUe NePOKCHIa BOAOPOIA B IPUCYTCTBUU
KaTaJln3aropa, ONpEeAeNICHHe CPeIbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHHBEPCAIBHOTO WHAMKATOPA, BIMSHUE PA3IHMYHBIX (PAKTOpPOB Ha
CKOpPOCTh XMMHUYECKOH peakiiy, peakliud HOHHOIo OOMEHa, KaueCTBEHHbIE peaklMM Ha cyibdar-, kKapOoHAT- U XJIOPHU-aHUOHbI, HA KaTHOH
aMMOHUSI, pellieHHe SKCIepUMEHTAIbHBIX 3aj1ay 1o TeMaM «MeTtamibl» 1 «Hemeranss») B COOTBETCTBUU C ITPaBUIIAMM TEXHUKU 0€30I1aCHOCTH
npy OOpaIIeHNH C BEIIECTBAMH U JTAOOPaTOPHBIM 000PYAOBAHHEM, MPEACTABIATH PE3yJIbTaThl XUMHUUECKOTO IKCIIEpUMEHTa B (hOpMe 3arucu
YpaBHEHUH COOTBETCTBYIOIIUX peaKLUi U (OPMYJINPOBATH BHIBOJIbI HA OCHOBE ATHX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH aHATM3UPOBATh XMMHUUYECKYI0 MH(POPMALIUIO, TTOJy4aeMYI0 U3 pa3HbIX MCTOYHHKOB (Cpe/icTBa
MaccoBOW KOMMYHHKaIMK, IHTepHET U qpyrux);

c(OpMUPOBAHHOCTh YMEHUHN COOIIOAATH MpaBUiIa SKOJIOTMUYECKH LeJIecoo0pa3HOro MOBEAEHUS B OBITY UM TPYAOBOH JIEATEIbHOCTU B
LEIAX COXPAaHEHMsI CBOErO 3JI0POBbS M OKPYKAKOUIEH NPUPOJHOM CpElbl, OCO3HABATh OMNACHOCTh BO3JCUCTBUS Ha JKHUBBIE OpPraHU3MBI
OTpe/IeNIEHHBIX BEIIeCTB, MOHUMast cMbIc nokasatens 11K, noscHATh Ha mpuMepax crocoObl YMEHBIIEHUS U MPEJOTBPALLIEHUS UX BPEIHOTO
BO3/JCICTBUS HA OPraHU3M YEJIOBEKa;

JUIsl 00y4JarolUXCsl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbSI: YMEHHE MPUMEHSTh 3HAHHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHU;

JUI CIIeNbIX U CcIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE MCIONb30BaTh pelbe(HO-TOUeUHYIO0 cucTteMy obo3Hauenuid JI. Bpaitns nms
3aMMCu XUMHUYECKUX (POPMYIIL.






TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB M TeM nudpoBbie
Ne n/m P Kourpoubnbie IIpakTuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckue ocHoBbI xumum (30 4.)
Tema 1 BaxxHellne noOHATUS U 3aKOHBI XUMUHA 3 bub6mmnorexa IIOK
https://myschool.edu.ru/
Tema 2 CrpoeHue BeliecTBa 4 Bubmmoreka [OK
https://myschool.edu.ru/
Tema 3 XUMHUECKUE PEaKIHU 9 1 bub6nmnoreka IIOK
https://myschool.edu.ru/
Tena 4 PacTBOpSI 3 1 bubnunorexa [IOK
https://myschool.edu.ru/
Tema 5 MeTamisl ¥ UX COeTUHEHUS 4 bu6muorexa [JOK
https://myschool.edu.ru/
Tema 6 HemeTtaminl 1 BX coeUHEHUS 7 1 1
Hroro no pazneny 30
Pazgen 2. Xwumus v xxku3ub (4 4.)
Tema 6 XUMHUSA U KU3Hb 4 bubmnorexa LIOK
https://myschool.edu.ru/
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
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n/n

HOYPOYHOE IINTAHUPOBAHUE

Tema ypoka

Beoanblii uHcTpyKTak, UBA] Ne
Pazgen 1 "TeopeTnyecKkre OCHOBEI
xumun"(30 u.) Tema "Baorcetimue
NOHAMUSL U 3aKOHbL XumMuu» (3 4.)
Crpoenue BemiectBa. CoBpeMeHHas
MOJIEJIb CTPOCHUS aTOMa. DJIEKTPOHHAS

koH(puryparms aroma. OCHOBHOE H
BO30YKI€HHBIC COCTOSHHSI AaTOMOB.
Kraccudukaiiuss XUMHYECKUX 3JIEMEHTOB
(s-, p-, d-s;memenTsr). OcoGeHHOCTH
CTPOEHHSI SHEPreTUYECKUX YPOBHEMN
aToOMOB d-2JIEMEHTOB.

[Iepuoanueckas cucremMa XUMHYECKUX
anemeHToB J[.1. Menneneepa. ®uznueckuil
cMmbica [lepuoguueckoro 3akoHa

J.U. Menneneesa. [Ipuuunsl u
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
3JIEMEHTOB M UX COEAMHEHUH 10 NepUoaamM
U rpynmnam

11 KITACC

Jara

KoauuecTBO 9acoB H3yYCHUSA

Kontpo
JIbHbIE
padoThI

MpakTnuy Ilnan  @akr
ecKue
padoThI

DJIEeKTPOHHbIE
ITpum. uudpoBbIe
o0pa3oBaTejibHbIE

pecypchl

bu6nmorexa LIOK
https://myschool.edu.r
u/

but6mmorexa [IOK
https://myschool.edu.r
u/

3akoH COXPAHCHUSA MACChI U SHCPTHUU.

bubnunoreka LIOK
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3aKOH IMOCTOSHCTBA COCTaBa.

https://myschool.edu.r
u/

Tema "Cmpoenue eewecmsa” (4 u.).
DNEeKTpOHHAs MPUPOJAa XUMUIECKOU CBSI3H.
DIIEKTPOOTPULIATEIHHOCTD. Buner
XUMHYECKOH CBSI3M W MEXAHW3MBI €€
oOpa3oBaHus.

bubnunoreka LIOK
https://myschool.edu.r
u/

[IpocTpaHcTBEHHOE CTPOEHUE MOJIEKYII. H.Nel bubmmoreka [JOK
[TprurHBEI MHOTOOOpA3Hs BEIIECTB. https://myschool.edu.r
u/
Kpucrannuueckue u amop¢HbIe BEelIECTBA. JANe2
THunbl KPUCTAITUYECKUX PEHIETOK
(aTromHas1, MOJEKyIsipHAsl, HOHHAS, bu6mmoteka [JOK
MeTan4eckasi). 3aBUCUMOCTh https://myschool.edu.r
(bu3MUYECKUX CBOWCTB BElIeCTBa OT THUIIA u/
KPHUCTAJUIMYECKON pPEIETKH
bubnnorexa [JOK
CamocrosiTesibHas paboTa o Temam 1
https://myschool.edu.r
NeNe 1,2
u/
Tema "Xumuyeckue peaxyuu" (9 y.) . oK
nonnoTexa
Xumuueckue peakuuu. ['oMoreHHsie u 1
. https://myschool.edu.r
reTepOoreHHbIe peakluu. TenaoBou u/
3¢ (HeKT XUMHUIECKON PEeaKIIiH. -
CKopoCTh peakiyu, €€ 3aBUCUMOCTb OT Jl.o.Nel,
pa3IUYHBIX (PAKTOPOB: TIPUPOIBI B Ne

pearupyroumux BemeCcTB, KOHUEHTPALUU
pearupyromux BeMeCTB, TEMIEPATYPHI,
IUTOIIAAN PEAKLIMOHHON MOBEPXHOCTH,
HAJIMYUS KaTaJIu3aTopa.

but6mmorekxa [IOK
https://myschool.edu.r
u/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IIpakTnyeckas padora Ne 1 « Bausinue

bub6nmoreka [IOK

10 Pa3JIMYHBIX ()AKTOPOB HA CKOPOCTH https://myschool.edu.r
xumudeckoii peakmm MBI Ne u/
OOpatumocTh peakuii. XuMHYECKOe J.Ned
PaBHOBECHE U €T0 CMEIICHHE MO/
JEHCTBUEM Pa3IMYHbIX (DaKTOPOB
bubnunoreka LIOK
(KOHIIEHTpAIHs peareHTOB WK
11 https://myschool.edu.r
MIPOJYKTOB PEAKIUH, TaBICHHE, u/
TeMIlepaTypa) AJsl CO3AaHUs o
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKUX MTPOIIECCOB.
TennoBol 3pdeKT XUMHYECKOW peakuu JI.Ne3
Pacu€rel 10 ypaBHEHUSAM XHMHYECKHUX Bu6moteka [JOK
12 peaknuii, B TOM 4HUCJIE TEPMOXUMHUYECKHE https://myschool.edu.r
pacyuéThl. u/
Ponp katanmzaTtopoB B mpupojie u bubmorexa LOK
13 https://myschool.edu.r
MIPOMBILIJIEHHOM MPOU3BOJICTBE. u/
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuu B IpUPOAE, MPOU3BOICTBEHHBIX bubmorexa HOK
14 ’ https://myschool.edu.r
TpoIieccax 1 KU3HEACITeIbHOCTH u/
OpraHU3MOB =
. bubnunoreka LIOK
O06001eHre U cucTeMaTU3aIys 3HaHUN 110
15 https://myschool.edu.r
Teme «XUMHUYECKHUE PEAKITHI u/
KonTtpoannas padora Ne 1 no temam
P . P but6mmoreka [IOK
«Baxaenmme XUMIYIECKHE TIOHATHSA,
16 https://myschool.edu.r

«CTpocHHE BEIIECTBA», « X UMHUCCKHE
peaKimmy

u/
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Boansblii uHcTpyKTak. B/ Ne
AHaM3 KOHTPOJIBHOM pabOTHI.
Tema «Pacmesopory (3 u.)

JI.Ne5,6

1 a bu6nmoreka [IOK
WCIIEPCHBIE  CHUCTEMBI. OHSITHE O
17 p https://myschool.edu.r
Kojutounax  (3onu, renu). HMcrtuHHBIE u/
pactBopbl.Pacu€rel ¢ MCHOJIB30BaHUEM o
TIOHSTHSI «MaccoBas J0JIsl BEIIECTBAY.
Peakiiuu B pacTBOpax 3iekTpoiauToB. pH . Ne7
pacTBopa Kak MoKasareib KUCIOTHOCTH JL.o.Ne2, bubmmoreka [JOK
18 cpeabl. XUMUS U CEIBCKOE XO35HUCTBO. WXL Ne https://myschool.edu.r
MuHepanbHbIe U OpPraHuYecKue u/
ynobpenusi. CpeacTBa 3alIUThl pacTeHUI
5 JI.Ne8 bubnmorexa LIOK
IManponu3 coneil. 3HaUeHUE THAPOIU3a B
19 https://myschool.edu.r
OMOJI0rMYeCKUX OOMEHHBIX MPOoIeccax u/
Tema «Memannet u ux coedunenusn» (3 u). J.Ne9,10,1
2 bu6nmorexa LIOK
O0600111€HHbIE CBEICHUS O CTPOCHUH,
20 . TL.o.Ne3.5 https://myschool.edu.r
(bU3MYECKUX U XUMHUYECKHX CBOMCTBAaX -0.7N23,9,
Ny UBKINe Y
METAJIJIOB U UX COEAMHEHUN -
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE bubnunorexa LIOK
21 CBOMCTBA MPOCTHIX BEMIECTB - METAJIJIOB https://myschool.edu.r
IJIABHBIX MTOATPYIII u/
OKHMCIIUTENEHO-BOCCTAHOBUTEILHBIE HA.Nell,14 Bubmmoreka IIOK
22 CBOMCTBA MPOCTHIX BEMIECTB MOOOYHBIX JI.0.Ne4, https://myschool.edu.r
HOATPYII (MEJIb, KETE30) UBX] Ne u/
NeNel3 b K K
Kopposus meTannos, BUJsI KOPPO3UH, a nomorexa 110
23 https://myschool.edu.r

CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUHU.

u/
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DJIEKTPOJIU3 PaCTBOPOB U PACILIABOB.

bub6nmoreka [IOK

24 [IpuMeHeHue 31eKTpoIn3a B https://myschool.edu.r
MIPOMBIIIJICHHOCTH. u/
Tema «Hememanavl u ux coeounenusy (6 A.Nel5,16
y). OOO0OIIECHHBIC CBEACHHS O CTPOCHHH, bubnuorexa [JOK
25 ¢U3NYEeCKUX M XHWMHYECKUX CBOMCTBax https://myschool.edu.r
HEMETAJIJIOB U UX COSAMHEHUN. u/
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC J.Nel7
. bubnuoreka [IOK
26 CBOHCTRA MPOCTHIX BEHICCTE - https://myschool.edu.r
HEMETAIJIOB: BOAOPOJa, KUCIOPOa, u/
raJlOreHOB.
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC J.Ne18,19 Bu6nunoreka LIOK
27 CBOMCTBA MPOCTHIX BEIIECTB - https://myschool.edu.r
HEMETAIIJIOB Cephl, a30Ta, hocdopa u/
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE bu6nmorexa LIOK
28 CBOWCTBA MPOCTHIX BEUIECTB - https://myschool.edu.r
HEMETAILIOB: yIiepo/a, KpEMHHS u/
IIpakTuyeckasi padora Ne2 .Pemenue
JKCIIePUMEHTAJIBHBIX 32124 110 TeMaM bubnuoreka [IOK
29 «MeTaibl H X COeTHUHEHHSD, https://myschool.edu.r
«HemeTanbl u ux coequnenus» , UbK ]| u/
Ne
KonTtpoabHnas pa6ora Ne 2 o remam bubmorexa HOK
30 " . | https://myschool.edu.r
Hemeramnsr", "Metamabr". u/
AHan3 KOHTPOJIBHOHN paOoTHI. bu6muoreka [IOK
31 Pazpmen 2 "Xumus v xku3Hb" (4 4.) Tema https://myschool.edu.r

«Xumust u scusnoy (4 4.)

u/
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Hayunbie wmeToapl MO3HAHUS B XUMUH.
HcTrouHnKkn XUMHYECKOW  HMH(POPMAIIUH.
MonenupoBaHue XUMHYECKUX TPOIECCOB U
SIBJICHUH, XUMUYECKUW aHaIW3 WM CUHTE3
KaK METOJIbl Hay4yHOTr0 MO3HAHUS. XUMUS U
sKkosorus.  XMMHMUYECKOE  3arpsA3HEHHE
OKpY)KaloIllel Cpellbl U €ro IOCIEACTBHUSL.
Oxpana rugpocdepsl, MoYBbl, aTMochepsl,
¢mopel  m  QayHBI OT XHMHYECKOTO
3arpsi3HEHUs.

Xumus ¥ 300poBbe. JIekapcTsa,
(epMeHTbI, BUTAMHHBI, TOPMOHBHI,
MUHepasbHble BObl. [Ipobaemsl,
CBSI3aHHBIE C IPUMEHEHUEM

JIEKapCTBEHHBIX MpenapatoB. BpeaHbie bubmorexa HOK
32 https://myschool.edu.r

MIPUBBIYKA U (PaKTOPHI, pa3pyIIaroIine u/

310pOBBE (KypeHHe, ynoTpeoieHne o

QJIKOTOJIs, HApKOMaHus ). PanmonanbpHOe

nutanue. [TunieBoie 100aBKku. OCHOBEI

MOUIIEBOM XUMUH.

XuMHs B TOBCETHEBHOM KU3HU. Moromie J.o. Ne 6,

u yncTsmume cpeacrsa. Cpeacrsa 60pbObI HBXT Ne

¢ OBITOBBIMH HACEKOMBIMH: PETICIIJICHTHI, bubnunoreka LIOK
33 nHCEKTUIUABL. CpelicTBa JIMIHOM https://myschool.edu.r

TUTHUEHBI U KocMeTHKH. [IpaBuna u/

6e30macHoil paboThI C AKUMH, TOPIOYUMH
U TOKCUYHBIMHA BCUICCTBaAMU, CPCACTBAMU
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OBITOBOM XUMHUU

34

Xumuga u  dHepreruka.  I[Ipupoanbie
HMCTOYHUKHU YIIIEeBOAOPOAOB. lIpupoanslii u
MOMYTHBIM HE(TAHOW Tra3pl, UX COCTaB M
ucnonbp3oBanue. CocraB HedhtHn u ee
nepepaborka. Heprenpoaykrel. OkranoBoe
gucno Oen3uHa. OxpaHa OKpyXarouieu
cpenbl  mpu  HedTenepepaboTke U
TPaHCIIOPTUPOBKE HE(TEIPOAYKTOB.
AJNbTepHATUBHBIE HMCTOYHMKH  OSHEPTHUH.
Xumus B crpouTenbeTBe. LlemeHT. beToH.
[lonbop  oNTHUMAaBHBIX  CTPOUTENbHBIX
MaTEepUajIOB B IPAKTUYECKON NEATEIbHOCTH
YeJioBeKa.

bubnunoreka LIOK
https://myschool.edu.r
u/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxkmmonepHoe obuectBo «M3aarenbctBo «lIpocBemienner
METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1). ®enepanbhblii 3akoH «O06 006pazoBanuu B Poccuiickoit deaepanum» ot
29.12.2012 Ne 273-D3.

2). ®enepanbHbli TOCYIAPCTBEHHBIN 00pa30BaTEIbHbIN CTaHIAPT CPEIHETO
obmiero oopazopanus (PI'OC COQO) (nmpukaz MUHUCTEPCTBA MPOCBEILICHUS
Poccuiickoit @eaepaunn ot 12.08.2022 No 732).

3) denepanpHas oOpa3oBaTeabHas IporpaMma CpeaHero ooImero oopa3oBaHus
(DOIT COO) (mpuka3z MunuctepcTBa npocselnienus Poccutickoit denepanyu ot
18.05.2023 No 371). ®enepanibHast oOpa3zoBaTebHas IporpaMma 1mo yaueoHoMy
npeameTty «Xumus» (0a30BbIi ypOBEHb) HAXOIUTCA Ha cTp. 2595. DenepanbHas
oOpazoBaTesbHas MporpamMma o yueOHoMy mpeaMeTy «XuMus» (yriryOaEHHbIN
YPOBEHB) HaXOAUTCS Ha CTp. 2623.

4). Konnenus npenogaBaHus yaeOHOTO TpeaMeTa « XUMUSD, B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit deneparinu, peann3yronmx
OCHOBHBIE 00111e00pa3oBaTeNbHbIE MPOTPaMMBbI (YTBEpKICHA pEIICHUEM

KoJuternn MunncrepcTBa npocseuienus Poceuniickont deaepannu mpoOTOKOIOM OT

03.12.2019 Ne I1K-4BH).



5). IlpumepHas ocHOBHas 00pa3oBaTeIbHas MporpaMma CpeHero 00IIero
oOpa3oBanus, yrBepxkaenHas npukazom MOH JIHP ot 13.08.2021. Ne 682.
6).YueOHUKHU:

11 knacc-T"adpuensna O.C., OctpoymoB WN.T"., CnankoB C.A. / ba3oBbiii ypOBEHb

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmmoteka L{OK https://myschool.edu.ru/



