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HHOACHUTEJBHAA 3AIINCKA

[IporpamMa 1o XMMUH Ha YpOBHE CpPEIHEr0o 00IIero ooOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®denepanuny, TpeOOBaHUN K pe3ysbTaTaM OCBOCHMsS OCHOBHOW 00pa30BaTeIbHON MPOrpPaMMbI
cpennero obmero ooOpaszoBanus (OOII  COO), mnpencraBieHHbIXx B ®DenepanrbHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOrPAMMBI, 1 OCHOBHBIX M0JIOKeHUH «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUH, K OIPEACTCHHUIO O0Omei
CTpaTeruy oO0ydeHUs, BOCIIMTAHUSA U Pa3BUTHUs O0yUarOIIUXCsl CPEACTBAMU yUEOHOro MpeaMeTa
«Xumus» g 11 knacca Ha 6a30BOM ypOBHE COCTAaBMIIM KOHLENTyalbHble nosoxeHus ®I'OC
COO o B3auMO0OYCIIOBIICHHOCTH IIEJICH, COACPIKaHUS, PE3YJIbTATOB 00yUeHUS U TPEOOBAHHUM K
YPOBHIO [TOJAITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0O0pa3oBaHUE, IOJIy4aeMO€ BBIYCKHUKaMU  00I1eo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUsA. OTH UIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4aroLIMXCsl Ha YPOBHE CPEIHErO
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM 0OLINX
Hesiell ¥ IPUHIUIIOB, XapaKTePU3YIOLMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro oO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHsI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UTpaeT 0COOYI0 POjib B COBPEMEHHOM
LIUBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOW BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHo B3auMoOmeNCTBYS C JpYrMMHM €CTECTBEHHBIMM HayKaMHM, XUMHUS CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMeHHas XMMMs Kak Hayka CO3HMJaTellbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHdecKoil, MHUIIEBOH, SKOJIOrMYecKodM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOIMMH LENSIMH M MPUHLUUIAMU CPEIHEro o0uero odpa3zoBaHus
conepkanue mnpeamera «Xumus» (11 kiacc, 6a30BbIii ypoBeHb H3Y4YEHHs]) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKM3Hb COIIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

Cocrasnsroneit mpeaMeTa «XuMus» aBisercs 6a3oBblid Kype «O011as 1 Heopranuyeckas
XUMHUSA», OCHOBHBIM KOMITOHEHTOM COJIEpKaHHS KOTOPOTO SBISIOTCSI OCHOBBI 0a30BOI HayKH:
CHUCTEMa 3HAHUW O HEOPraHMYeCKOM XUMHUM (C BKJIOYEHMEM 3HAHUNW M3 OOLIell XuMUM).
®opMHpOBaHUE TaHHOW CHCTEMBbI 3HAaHUH MPU U3YUEHUHU IpeMeTa 00eceynBaeT BO3MOKHOCTh
pPaccMOTPEHHsI BCEr0 MHOT000pa3usi BEIECTB Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB U TEOpUM
XUMHUH.



CrpykTypa comepkanusi Kypca «OOmas u HeopraHuueckas XuMus» chopMupoBaHa B
porpaMMe IO XMMHU Ha OCHOBE CHCTEMHOIO IMOAXO0JAa K M3YyYEHHIO y4eOHOro Marepuana u
00yCJIOBIEGHA  HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUH HaA  OINpPEAEIEHHBIX
TEOPETUYECKUX YPOBHSX

Ilon HOBBIM yrjioMm 3peHusl B mpeamere «Xumus» 0a30BOro YpOBHsI pacCMaTpUBaeTCs
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHMs TEOPETHUYECKUM Marepuan u
(aKTOJIOTHUECKUE CBEJCHUS O BELIECTBAX M XMMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMHUsA» O00y4yarolUMCsl NPEeIOCTaBISETCS BO3MOKHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUECKUX W METOI0JIOTUYECKUX TO3UIIHH,
riy0xe MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmarouiei 10
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BEIIECTBAaX, UX COCTaBe, CTPOEHHH, CBOMCTBAX U
IPUMEHEHHUH, A TAK)KE 0 XUMUUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IMPOTEKaHUs
JonosHseTes B Kypce 11 kiacca sieMeHTaMu CoepKaHUs, UMEIOIIUMU KyJIbTYPOJIOTHYECKHH 1
IPUKIIAIHON XapakTep. DTH 3HaAHUs CIIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSI3U XUMUU C IPYTUMU
HayKaMH, pacKpbIBalOT €€ pojib B [O3HABATEIbHON M MPAKTUYECKOH NEesATEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHUTAaHUIO YB@KEHHUA K IPOLECCY TBOpPUECTBA B 00JIACTH TEOPUU U
HNPAaKTUYECKUX MPUIIOKEHUH XUMHH, IOMOTal0T BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO
U JMYHOCTHO 3HAYUMBIX NpoOJeMax, CBS3aHHBIX C XHMHEH, KPUTUYECKA OCMBICINBATH
UHPOPMALIMIO U MPUMEHATh €€ s IOMOJIHEHWsS 3HAHUM, pelIeHHs HHTEUIEKTyalbHbIX M
DKCIEPUMEHTAIBHBIX MCCIEJ0BATENbCKUX 3alad. B menoM conepxaHue yd4eOHOro mpeamera
«XUMUS» JTaHHOTO YPOBHS M3Y4YEHHUS OpPUEHTHPOBAHO Ha (OPMHUpPOBAHME Y OOydYaIOUIMXCS
MHUPOBO33PEHYECKON OCHOBBI /ISl OHUMAaHUST (PUIOCOPCKUX HIEH, TaKUX Kak: MaTepHajbHOe
€/IMHCTBO HEOPIaHMYECKOT0 M OPraHMYecKoro Mupa, oOyCJIOBIEHHOCTb CBOICTB BELIECTB HUX
COCTaBOM U CTPOECHMEM, IT03HABAEMOCTb IIPUPOIHBIX SIBICHUN IMYTEM HKCIEPUMEHTA U PELICHUS
IPOTUBOPEUYMM MEKIY HOBBIMU (DaKTaMHU U TEOPETUUYECKHMMHU MPEANIOChUIKAMHU, OCO3HAHUE POJIU
XUMHUH B PELIEHUU SKOJIOTMUYECKUX MpoOJeM, a Takke MpobdieM cOepexeHUs] SHEPreTHYeCKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEpPHAJIOB.

B mnnane pemieHus 3anad BOCHUTAHMS, Pa3BUTHUS W COLMAIM3AUU O0yYarommxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUI0 COIAEPKAHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUHN, MMEIOIINX
6a30Boe 3HaUEHHE JUISL pa3IMYHBIX BUJIOB JEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U
00paboTkn HHPOpMaMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMUU.

B npakTuke npenojaBaHusl XUMUHU Kak Ha YPOBHE OCHOBHOT'O OOIIero o0pa3zoBaHUs, TakK
U Ha YpOBHE cpenHero oOmero oOpa3oBaHUs, MpH ONpPEIEeNeHUH CoJep)KaTeIbHON
XapaKTepUCTUKU IeJiell M3y4deHHsl MpeAMEeTa HampaBiIeHHUEM I[E€PBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XUMHUYECKOM HayKHM Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YelIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUYEeHHUS MTPeIMEeTa SBJSETCS BIIOJIHE ONPABIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHHUs TIAaBHBIMM LEISIMM HU3Y4YE€HHs IpeaMera «XUMHUS» Ha
0a30BOM ypOBHE SIBIISTFOTCSI:

e (QopMHpOBaHME CHCTEMbl XMMHMYECKMX 3HAaHMM Kak BaKHEHIIEH COCTaBIIAIOLICH
€CTECTBEHHO-HAYyYHOI KapTHHBI MHpPA, B OCHOBE KOTOpPOM JIekKaT KIIOYEBBIE IIOHATHS,
(dbyHIaMeHTallbHbIe 3aKOHBl U TEOPUU XUMUH, OCBOCHUE fA3bIKa HAYKH, YCBOEHHE U MOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IEHHI MUPOBO33PEHYECKOT0 XapaKTepa, 03HaKOMIICHHE ¢ UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (QopMHpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOJIaX MMO3HAHMUS BEIIECTB U
XUMHUYECKHX peakIHii, HeOOXOAUMBIX JUIsI MpUOOpETEeHHs] YMEHHIl OpHUEHTHUPOBATHCS B MHUDE



BEUIECTB M XUMHYECKHMX SIBJICHUH, HMEIOIIUX MECTO B NPHUPOJE, B MNPAKTUUECKOM U
MMOBCEAHEBHOM KU3HU,

® pa3BUTHE YMEHUH M CIIOCOOOB JEATEIIBHOCTH, CBSA3aHHBIX C HAONIOJCHHEM H
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOI0ICHUEM IpaBmil 0€30MacHOro OOpalieHus ¢
BELIECTBAMH.

Hapsiny ¢ atuM, copepxarenpHasi XapakTepUCTUKa LIeJiel U 3a7au U3y4eHus npeaMera B
[IporpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cucTteMe cpeaHero oOmero oobpazoBanus. CeroiHs B NpPENoOJaBaHUM XHUMHUU B OOJbIIEH
CTETIEHU OTHAETCA NpPEANOYTEeHHE MPAKTUYECKOH KOMIIOHEHTE COJCpKaHUs OO0ydeHus,
OpUEHTUPOBAHHOM Ha TMOJTOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTelbHOW  OpraHu3alu,
BJIAJICIOIIET0 He HAOOpOM 3HAHM, a (PYHKIHMOHAIHHOH I'PaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHHUSIMH aKTUBHOTO TMOJIY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOU XKU3HU Ui PEIIeHUs
IIPAKTUYECKUX 3ajau.

B cBsi3u ¢ oTUM mnpu M3ydeHHHM NpeaMeTa «XHUMHUS» JOMUHHUpPYIOIIEEe 3HAYeHUE
IPUOOPETAIOT TaKUe 1IeJU U 33/1a4H, KakK:

ajanrtanus OOYyYalIIMXCS K  YCIOBUSAM JMHAMUYHO  Pa3BUBAIOLIETOCS  MUDPA,
dbopMHUpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM000Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY THPUHATHIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

¢dopmupoBaHre y OOYYAIOMIMXCSl KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
NOWCKa, aHamm3a W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJsi TPUOOPETEHHS OIbITa
JEeSTENIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUHU, a TaKXkKe JUIS OLICHKHU C
MO3HIINN YKOJIOTHYECKOW O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOILECCOB
Ha OpPTraHK3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
0o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO TNPHOOpeTaTh HOBbIE 3HAaHUS 10 XHUMHUU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE UH(OPMALIMOHHbIE
TEXHOJIOTUH ISl IOMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMyJIIpHON MHPOPMAIIUN XUMUYECKOTO
COJIEpKaHuUs;

¢dopmMHpoBaHHE W pa3BUTHE Yy OOYYaIOUIMXCS AaCCOLMATUBHOTO M JIOTHYECKOTO
MBILUIEHUS,  HaONIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble  OCOOEHHO
HE00XO0/IMMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U IPOBEIEHUN XMMHUYECKOTO HKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydarommxcs YOEKIEHHOCTH B T'YMaHMCTUYECKOM HampaBJIEHHOCTH
XUMHUH, €€ BaXHOW pOMM B  pEUIEHHH TIJI0OaJbHBIX  MpOOJIEeM  palOHAJILHOTO
IPUPOIONOIL30BAaHUS, TOMOJHEHNS SHEPreTHYEeCKUX PECYpcOB U COXpPaHEHUS MPHUPOJHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLIEHHS K MPHUPOJE U CBOEMY
3/10pOBbIO, @ TAaK)K€ IMPUOOPETEHUS OIbITa MCIIONIb30BAHMSI MMOTYYEHHbBIX 3HAHUM JUISl MPUHATUS
IPaMOTHBIX PELIEHUH B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSMHU.

CBS3b C PABOYEN ITPOT'PAMMOM BOCIIUTAHUSI IIKOJIBI

Peanuzanus BOCIHTATENBHOTO MOTEHIMANA YPOKOB XMMHMH (YPOUHOW HAESTEIBHOCTH,
ayTUTOPHBIX 3aHATUH B paMKax MAaKCUMaJIbHO JIOMYCTUMOM  yuyeOHOW  Harpys3ku)
[IPEAyCMaTpUBAET:

- MaKCHMMaJIbHOE MCIIOJIb30BAaHNUE BOCIMTATENIBHBIX BO3MOYKHOCTEN COAEPIKAHUS YPOKOB
uis (popMUPOBaHUS Yy OOYYaIOUIMXCS POCCUMCKUX TPAJAULMOHHBIX JTYXOBHO-HPABCTBEHHBIX M
COLIMOKYJBTYPHBIX  IIEHHOCTEH, POCCHMCKOTO HUCTOPUYECKOIO0 CO3HAaHUS HAa  OCHOBE



UCTOPUYECKOTO MPOCBEIICHHs; TOAO0p COOTBETCTBYIOWIETO COJEpIKAHUS YPOKOB, 3aJaHMIA,
BCIIOMOT'aTeIIbHBIX MaTEepHaIOB, POOJIEMHBIX CUTYyallui I 00CYKICHUI;

- BKJIIIOUYEHHUE B COJEP)KaHUE YPOKOB LIEIEBBIX OPHEHTUPOB PE3YyIHTaTOB BOCIIUTAHUS, UX
y4eT B OIpeAeIeHUH BOCIIUTATENFHBIX 33/1a4 YPOKOB, 3aHSATHH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKA3bIBAIOIIUX BOCIHUTATEILHOE BO3/ICHCTBHE
Ha JMYHOCTH B COOTBETCTBHU C BOCIIUTATENIFHBIM HICATOM, IIETbI0O U 3a/a4aMH BOCIIUTAHUS,
[EJIEBBIMA OPHEHTUPAMHU PE3yJIbTaTOB BOCHHUTAHUS; pEAU3aIMI0 MPHOPUTETa BOCIUTAHHUS B
y4eOHOH 1esITeNbHOCTH;

- IpUBJICYEHUE BHUMAHHSI 00YJaIOUINXCS K IICHHOCTHOMY aCHEeKTy U3y4aeMbIX Ha YpOKax
NpPEAMETOB, SBICHUH W COOBITHH, WHHIMHPOBAHHE OOCYXIEHHH, BBICKA3bIBAHUH CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHSIM, SBICHHSIM,
JaMLaMm;

- TNPUMEHEHUE MHTEPAKTUBHBIX (opM y4eOHOM paboOTBl — MHTEIEKTYalbHbIX,
CTUMYJIMPYIOIINX MO3HABATENbHYI0 MOTHBALIMIO, WTPOBBIX METOMWK, IHCKYCCHH, JaIOINX
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO IHAJiora; TPYMIIIOBOH pPabOTHI,
KOTOpasi Y4YWUT CTPOUTH OTHOLICHHS W JACHCTBOBaTh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBIIIJICHHUS;

- moOyXJeHHe O0ydJaromuXxcs COOJI0AAaTh HOPMBI TOBEICHHS, TpaBHia OOIICHUS CO
CBEpCTHHKAMH ¥ TIEJAarOTMYeCKUMH paOOTHUKAMH, COOTBETCTBYIOIIUE YKIAAy IIKOJIBI,
YCTaHOBJICHHE U MOJICPIKKY JOOPOKENTaTeILHON aTMOC(EpPHI;

- OpPraHM3alMI0 HACTaBHUYECTBA MOTHBHPOBAHHBIX M AIPYIUPOBAHHBIX O0yYarOIIUXCS
HaJl HEYCIEBAIOIIMMH OJHOKJIACCHUKAaMH, B TOM YHCIE C OCOOBIMH 00pa3oBaTelbHBIMU
NOTPEOHOCTSIMH, JAIOMIET0 OOYYAIOUIMMCS COLUMAIBHO 3HAYUMBIA ONBIT COTPYJHHYECTBA W
B3aUMHOM IOMOIIH;

- MHAIOUUPOBAHWE W TOJJICPKKY HCCIEIOBATEIBCKOW NEATETBHOCTH OOYYaroIuXcs,
IUIAHUPOBAaHHE M BBINOJIHEHHE WHMBHUIYAJIbHBIX M TPYNIOBBIX IPOEKTOB BOCHHTATEIBHOM
HaIpaBJICHHOCTH.

Pe3ynbpTaThl eMHCTBA y4eOHOM M BOCHUTATENBbHOM JEATENILHOCTH OTPAXKEHBI B pazjelie
paboueii mporpamMmbl «JIMYHOCTHBIE PE3yNbTAaThl U3YUEHHsI YU€OHOTO TpeaMera «XUMHS» Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUsI».

MECTO YYEBHOI'O IIPEIMETA «XUMMHSI» B YUEBHOM I1VTAHE

B cucreme o6mero o6OpazoBaHus «XUMHs» SBISETCS 00SA3aTeIbHBIM  Y4€OHBIM
IOpeIMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbIE
PEIMETHIY.

KonnyectBo yacoB B yueOHOM IutaHe 11 kiacca Ha m3yuenue npeamera (34 yueOHbIe
HEJICIIN )

KonnuecTBo yacos
B HEJICIIIO B Ioj KoHnTponbHbIX paboT [IpakTrueckux JlaGopaTopHbIX
pabot OTIBITOB
1 34 2 3 5

COILEPKAHUE OBYYEHMUSA
11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUS

Teopernyeckue 0CHOBbI XMMUU

XuMudeckui dyeMeHT. AToMm. Sapo artoma, H30TONBI. DJIEKTPOHHAs 000JOYKa.
DHepreTUYecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHTbl. OCOOCHHOCTH



pacripesie/ieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckunn 3akoH u Ilepuoamudeckas cucrema xumudeckux osnemeHros I, .
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOM T€OpHEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUECKOT0 3aKOHA B PAa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. BUAbl XMMHUYECKOH CBsA3M (KOBaJIEHTHas
HENoJIsIpHasl U TOJspHas, MOHHAs, MeTauindeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpoOoTpULATEIbHOCTh. CTeNeHb OKUCIEHNS. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BeulecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJTIMYECKON PEIIETKH.

[TonsiTue o aucnepcHbIX cucreMax. VicTUHHBIE U KOJIOUIHBIE pacTBOpbl. MaccoBas 1o
BELIECTBA B PaCTBOPE.

Knaccuukanuss HeopraHndeckux coeauHeHwid. HoMeHKmaTypa HEOpPraHWYeCKHX
BeUIeCTB. ['eHeTHYeckas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IuYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccudukanus XUMHUECKHMX peaklUil B HEOPraHHYecKOH u
OpraHMYECKON XMMUU. 3aKOH COXPAaHEHHSI MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPruy NPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3M4HbIX (hakTopoB. OOpaTUMbIE peakIuu.
Xnmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

Onexrpoautuyeckas nucconuanus. CuibHble U cinadble 3MeKTponuThl. Cpena BOJIHBIX
pacTBOPOB BELIECTB: KHUCJIast, HEUTpaIbHAas, IIEITOYHASL.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKcrepuMEHTANIbHbIE METO/Abl M3YYEHHUs BEIECTB U WX IPEBPAIICHUN: JIEMOHCTpAIUs
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joXKeHHe MEepOKCHAa BOJOpPOJAa B MPUCYTCTBUM KaTallu3aTopa,
OIIPENIETIEHUE CPellbl PAaCTBOPOB BEILECTB C IMOMOIIBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEAKLINN
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAKTUYeCKOM paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3agaun.

Pacuérbl mo ypaBHEHUSM XHMHUYECKUX pEaklui, B TOM 4YHUCIE TEPMOXMMHUYECKHE
pacuéTsl, PacYETHI C UCTIOIB30BAHUEM IOHATHUS «MACCOBast 10JIs BELIECTBA.

Heoprannueckas xumus

Hemerannsl. Ilonoxenne HemertamioB B Ilepuonmdeckoil cucTeMe XHMHUYECKHX
anemernToB JI. M. MennaeneeBa m 0OCOOEGHHOCTH CTpoeHHs aTomoB. Du3nueckue CBOWCTBa
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cephbl, pochopa u yriaepoa).

XWMHYECKHE CBOMCTBA BaXKHEUIUX HEMETALIOB (TaJOTEHOB, cephl, a3ora, docdopa,
yIIepoaa U KPEMHHUSA) U UX COEAVMHEHUH (OKCUIO0B, KHCIOPOACOAEPKALUX KUCIOT, BOJOPOJIHBIX
COCTMHECHUI).

IIpumeHeHNne BaKHENIINX HEMETAUIOB U UX COETUHEHU.

Meramnsl. [lonoxenne Meramios B [lepruoanueckol cucreMe XUMHYECKUX 2J€MEHTOB [1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOYEK aToMOB MeTayuioB. OOmiue
¢uznueckue cBoiictBa MeTayuioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHMUYECKUN P HaNpsyKEHHUH
METAJIJIOB.



XUMHUYECKHUE CBONCTBA BaXXHEUIIMX METAJUIOB (HATpUM, Kalauii, KalblUil, MarHuu,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6ure ciocoObl oMy4YeHHust MeTayuIoB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCNEpUMEHTAJIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB W WX MPEBpaAllCHUN: H3y4YeHUE
KOJUIEKIIMA «MeTaJutbl U CIUIaBbI», OOpPa3IOB HEMETAUIOB, PEIICHUE AKCIEPHUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THUAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJIOYeH, KauyeCTBEHHBIE
peakIMy Ha KaTHOHBI METAJIOB).

Pacuérnnie 3a1auu.

Pacuétel Macchl BemecTBa mWiM 00bEMa ra3oB IO W3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIMH BEUIECTB, pacdéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, €CITH OJTHO M3 BEIIECTB UMEET ITPUMECH.

XuMHs 4 KM3Hb

Ponrr xumum B OOECHEYEHMH DKOJIOTMYECKOW, HSHEPreTHMYECKOW U  IHUIICBOM
0€30MacHOCTH, Pa3BUTHH MeIULMHBL. [IOHATHE O HAyYHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIUi.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX [POMBIIUICHHOTO TOJYYECHHS
Ba)KHCHIIINX BEIICCTB.

UenoBek B MHUpE BEIIECTB M MaTEPHAJIOB: BAXXHEHIIINE CTPOUTEIbHBIC MaTepHAabI,
KOHCTPYKIIMOHHBIE MaTepuajibl, KPAacKW, CTEKJIO, KEepaMuKa, MaTepuaibl [Js 3IEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OpEHHUS.

XUMHUA U 370pOBbE YEJIOBEKA: MpaBUJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaTos,
npaBmiia 0€30MMaCHOTO MCIIOIH30BAHMS IPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKHU3HH.

MexnpeaMeTHBIE CBSI3U.

Peanuszanus MexnpeIMeTHbIX CBA3EH MpU W3YyYEHUH OOIIEeH U HEOPraHU4YECKOW XUMUH B
11 xmacce ocymiecTBIsSETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmme ecTeCTBEHHO-HAyUYHbIE TOHATHUS: HAyYHBIA (aKT, TUIOTE3a, 3aKOH, TEOpPHS,
aHasus, CHUHTE3,  Kijaccuukamusi, MNEepPHUOAUYHOCTh,  HaOIIOJCHHE, SKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, SBIICHUE.

®duznka: martepus, YHEprus, macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJA, SHEPTETUUYECKUN YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaBI, TOPHBIE MOPO/IBI, TOJIE3HBIE UCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMUYECKAs]  MPOMBIIIJIEHHOCTD, MeTaJLTyprus, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepuasos, CEITbCKOXO03SUCTBEHHOE MIPOU3BOICTBO, MHIIeBast
MPOMBINIICHHOCTh, (papMarieBTU4eCKasi MPOMBIIIIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpUaIOB, AJIEKTPOHHAS] MPOMBIIIUICHHOCTb,
HaHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMHHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS OOYy4YarOIIUMHCS
porpaMM CpeaHero odmero oOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-meronnueckoil 0CHOBO AJis pa3paboTKU IJIAaHUPYEMbIX PE3yIbTaTOB OCBOCHHS IIPOrpaMm
cpeaHero o0mero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIIBHOCTHBINA TTOIXO/T.

B coorBeTrcTBUM € CHCTEMHO-IESTENLHOCTHBIM MOJIXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yabTaTOB OCBOSHHS MpeaMeTa «XUMUS» Ha YPOBHE CPEAHEr0 O0IIero oOpa3oBaHMS BbIJIECICHBI
CJIEYIOIIHE COCTABIISIOLIUE:

OCO3HaHHE OOYYAIOIIUMHUCS POCCHMCKON TIpa)KIaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHHUIO;

HAJIMYUE MOTUBALIUU K 00yUEHUIO;

[[EJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalolUXCsi PYKOBOACTBOBATHCS B CBOCU JAEATEIBHOCTU
LIEHHOCTHO-CMbICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIUMHU  LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0pa3zoBaHMs;

HaJIUYue IPaBOCO3HAHUS DKOJOTMYECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIU U
CTPOUTH JKU3HEHHBIE TJIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS MPEAMETa « XUMUS» TOCTHTAIOTCS B €IUHCTBE yU4eOHOU
U BOCHHUTATEIbHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH, COI[MOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJ€ajlaMd POCCHMCKOr0 TIpa)laHCKOIo OOIlecTBa,
NPUHATHIMU B OOIIECTBE HOPMAMHM U TpaBUJIAMH MOBEACHUS, CHOCOOCTBYIOMIMMH Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH O0yYArOIIUXCSL.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MpeAMeTa «XHUMH» OTpaxarT cHOpMHUPOBAHHOCTH
OTIBITA TTO3HABATEIILHON U MPAKTUYECKOM IEATETFHOCTH O0YUaIOIINXCS 110 Peai3allii MPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HaHUS OOYYAIONIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sI3aHHOCTEH, yBa)KEHUS K
3aKOHY U TIPaBOMOPSAJIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M IMpaBUJIaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU Y4YEOHBIX MPOEKTOB,
pelieHnu yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYTHX
IIPU aHAJIN3€ Pa3JINYHBIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILLIEHUS K UICTOPHUYECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBOXGHHUSI K TMPOLIECCY TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUs
XUMHH, OCO3HAaHUS TOTO, YTO JOCTHMIKEHHUS HAyKH €CTh pe3yNbTaT JUIMUTENbHBIX HAOIIOACHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca M ITI03HABaTEeIbHBIX MOTHBOB B TMIOJIYYEHMM U TMOCIEAYIOIIEM aHaju3e
nH(OpPMAIIUY O TEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHMBATh CUTYAIlUH, CBS3aHHBIE C XUMUYECKUMH SIBIICHUSMH, U TTPUHUMATH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE NOBEICHHE M IOCTYNKH CBOMX TOBAapUIIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBb:

MOHMMAHUS IIEHHOCTeH 3J0poBOro u Oe3omacHOro obpasza >KU3HH, HEO0OXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUIECKOMY 370POBBIO;

coOnrofieHusl MpaBuil 0€30MacHOro OOpallleHUs] C BELIECTBAMH B OBITY, MOBCEAHEBHOU
YKW3HU U B TPYAOBOM NEATEIIBHOCTH;

NOHMMAHUSA IIEHHOCTH TMpaBUi HWHAMBHAYAJBHOTO U  KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYALUSX, YTPOXKAIOIIKMX 3J0POBbIO U )KU3HU JIFOJIEH;

OCO3HAHHUA TOCJIEICTBUN W HENPUSTHUS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUS aJKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-MCCIEAOBATEIIbCKON  JACSTENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U APYTUX BUAAX ACITEIbHOCTH;

YCTaHOBKM Ha aKTMBHOE Yy4YacTHE B pEIICHUM NPAKTHYECKUX 3aad COLMAJIbHOU
HAIMpPaBJIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

MHTEpeca K IPAKTUUYECKOMY H3Y4YEHHMIO MPOQECcCCHil pa3IudyHOro poia, B TOM 4YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBAKECHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaraM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHIYaIbHOM TpaeKTOpUH 0Opa3oBaHus, OyayIiei
npodeccuu W pear3alnud COOCTBECHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 1€]1€CO00pPa3HOro OTHOIIEHHS K MPUPOAE, KaK MCTOYHHMKY CYIECTBOBAHHS
’KM3HHU Ha 3emie;

MOHMMAaHUA TJI00ATbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEeM, BIHUSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPENbI;

OCO3HaHUA HEOOXOJUMOCTH UCHOJb30BaHUS JOCTHKEHUN XUMHUU AJIA PELISHUS BOIPOCOB
PalMOHAIBHOTO PUPOIONIOJIB30BAHNS;

AKTUBHOI'O HENpUATUS ACHUCTBUM, NPUHOCALLIMX BpEd OKPYXKarolled NPUPOIHOU Ccpene,
YMEHHUS TPOTHO3UPOBATH HEOIArONMPHUSATHBIE SKOJOTUYECKHUE IOCICACTBUS TPEANPUHUMAESMBIX
JNEUCTBUN U MIPEAOTBPALIATh UX;

HaJIM4YWsl Pa3BUTOIO HKOJOTHYECKOIO MBINUIEHUS, JKOJOTHMYECKOW KYJIbTYpPbI, OIbITA
NEATEIbHOCTH  DKOJOTMYECKOM  HAlPaBIEHHOCTH, YMEHHsS  PYKOBOJACTBOBATHCA HMHU B
MMO3HABATEIbHOW, KOMMYHUKATHBHON M COIMAJIBLHOW MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 0OLLECTBEHHON MPAKTUKU;

MOHUMAHUA CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHHMsI e€ poilu B (HOPMHUPOBAHUU
paIMOHAIBLHOTO0 HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO TPEACTaBIEHUS 00 OKpYy)KaroleM
MHPE KaK O €IMHCTBE NPUPOJIbI U YEIOBEKA, B TOZHAHUU MIPUPOAHBIX 3aKOHOMEPHOCTEN U PELIEHUU
po0GJieM COXpaHEeHUsI IPUPOJTHOIO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XHWMHUHU Ui COBPEMEHHOW IMBUJIM3AIUU: B €&
T'YMaHUCTHYECKON HANpaBiICHHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOM 0a3zbl MaTepHalbHOU
KYJIbTYpPbI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOWMYMBOTO Pa3BUTHUS YETIOBEUECTBA — CBHIPHEBOM,
SHEPTETUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTIeueHUN
YCIIOBUH YCHENIHOTO TPY/Aa U IKOJIOTUYECKH KOM(POPTHOM KU3ZHU KaXI0T0 WieHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAHHUS CYIIHOCTH METOJAOB TMO3HAHMS,
UCIIONIb3YEMBIX B ©CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIb30BaTh MOJy4YaeMmble 3HAHUS IS



aHaIM3a U 00BSCHEHUS SABJICHUN OKPY)KAIOIIETO0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS
nenaTb 0OOCHOBaHHbIE 3aKJIIOUCHHsI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIMXCS JAHHBIX C LIEIIbIO
IIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XUMUYECKHE 3HAHUS JJIS pEIIeHUs IpoOieM B
peaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUI0O M CaMOOOpPa30BaHHIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUI 110 XMMHUU B COOTBETCTBHUH C )KU3HEHHBIMU ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMYHbIX cepax MpohecCHOHATEHON IeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3ybTaThl OCBOEHUS YYEOHOTro TmpeameTa «XHMHS» Ha YPOBHE
cpenHero odmero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMbICe TSI (OPMHPOBAHUS MHPOBO33PEHUS OOYJArONIUXCS MEXIUCIUTUTMHAPHBIC
(MexxnpeMeTHBIC) O0IIeHAYYHBIC TOHSATHS, OTPAXKAIOIIHME LIEIOCTHOCTh HAYYHOH KapTUHBI MHpa
crenu(puKy METOJO0B IMO3HAHUS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPTHUsl, SBJICHHE, MPOILIECC, CUCTEMA, HAy4YHbIH (aKT, NMPHUHIUI, TUMOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCcalbHbIe yueOHbIE AEHCTBUS (ITI03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYIISATUBHbIE),
obecnieunBaromue GopmupoBanue (QyHKIHOHAIBHON T'PAMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU
o0yJaromuxcs;

CIOCOOHOCTh ~ OOydaromuMXcsi  HUCHOJb30BaTh  OCBOEHHBIE  MEXAHCIMILTUHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMUS U YHHUBEpcajbHble Y4eOHble JAEHCTBHS B IIO3HABaTEIbHOM U
COIIMAIBHON MTPAKTHKE.

MeranpeamMeTHble  pe3yJbTaThl OTPaXKalOT OBJAJACHUE YHHMBEPCAIbHBIMU  y4E€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISITUBHBIMU JCHCTBUSAMHU.

OByajieHUe YHHBEPCAJbHBIMH Y4eOHbIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENIbHO  (DOPMYJTUPOBaTh M  aKTyaJIM3UPOBAaTh MpPOOJIEeMYy, BCECTOPOHHE €&
paccMaTpuBarth;

OMpENEeNsATh IeNU JeATeTbHOCTH, 3aJlaBas TapameTpbl M KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTH PE3YyJbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HAaHUHU HpI/IéMI)I JIOTUYCCKOI'O MBIINIJIICHUA — BbBIACIIATH
XapakTepHble TMPU3HAKM TIOHATUA ©  yCTAaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBCTCTBYIOIIUEC TOHATUA JIA 00BsACHEHNS OTACIIBbHBIX q)aKTOB u ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(PUKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABJIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTHYECKHE PACCYKIEHUS (MHAYKTUBHBIE, IeTyKTUBHBIC, 10 aHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH M IPOTUBOPEUYHUS B pacCMaTpPUBAEMbIX SBIICHUSAX, (OPMYIHpPOBaTH BBIBOIBI U
3aKJIIOYEHUS;

MNPUMCHATE B IPONLECCE IMMO3HAHHA, WCIIOJB3YEMBIC B XHUMHU CHUMBOJIMYCCKUC (3HaKOBI)Ie)
MOJIeTIH, TTPe0Opa3OBhIBATh MOJAEIBHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CHUMBOJ) DIIEMEHTA,
xumMudeckas ¢GopMmysa, ypaBHEHHE XHUMHUYECKOW peaKkIMu — TpPU PEHIeHUH YISOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSATh HA3BaHHBIE MOJICIbHBIC MPEICTABICHUS NS
BBIABJICHUS XapaKTCPHBIX ITPU3HAKOB U3YYaC€MbIX BCIICCTB 1 XUMHUUYCCKUX peaKHHﬁ.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBUS:

BJIaACTh OCHOBAMH METOJ0OB HAYUYHOI'O IMMO3HAHHWA BCUICCTB U XUMHWYCCKUX peaKquI;

dbopMynupoBaTh eI M 3a7aud HWCCIENOBaHUS, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOATENHHO C(hOPMYITHPOBAHHBIC BOTIPOCHI B KQ4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(hopMUPOBaHUS TUTIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CY)KJICHUI;



BJIAJCTh HAaBBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHHUS UM TPOBEACHUS YYEHUUYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOJaTh 3a XOJOM IIpOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OpPMYIHpPOBaTh OOOOIIEHHS U BBIBOJBl OTHOCHUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEA0BaHMS, COCTAaBJIATh OOOCHOBAHHBIM OTYET O MPOJIEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIe0BAaTENbCKOM M IMPOEKTHOW JIEATEeNIbHOCTH,
IPOSIBJISAAITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pELICHHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) padora ¢ nngopMmanmeii:

OPUEHTHUPOBATbCSI B  PA3JIMUYHBIX HMCTOYHUKAX HHGpopManuu (HaAy4HO-TIONYJIsIpHas
aUTepatypa XMMHUYECKOTO  COJIEpXKaHMsA, CIpPaBOYHBIE 1ocoOus, pecypchl MHTepHera),
aHAJIM3UPOBaTh MHPOPMALIMIO PA3IUYHBIX BHJIOB U (HOPM IMPEJCTABICHHS, KPUTUYECKH OLIEHUBATh
e€ J0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3alpOChl U HPUMEHATh pPA3JIMYHbIE METOABI NPU IOMCKE U OTOOpE
uHpopManuu, HeoOXOAMMOM [T BHITIOJIHEHHS YUeOHBIX 3a7ad ONpeIeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT MCIOJIb30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (GOpMYy HpeicTaBiIeHHUs HH(pOpManuu (CXeMmsbl,
rpaduKu, [uarpamMmbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAy4yHBIH S3bIK B KauyecTBE CpEACTBA IpuU paboTe € XHUMHYECKOM
nHpOpMaNKe: MPUMEHATh MEXIpeIMEeTHbIE ((PU3NIECKHe U MAaTeMaTHYECKUE) 3HAKU ¥ CUMBOJIBI,
dbopMyIibl, a06peBUATYpPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJaleHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOMPOCKHI MO CYIIECTBY OOCY)KIa€MOW TEMBI B XOJ€ IHajiora W/WIH JUCKYCCHUH,
BbICKa3blBaTh UJAEH, (HOPMYIMPOBATH CBOM  MPEUIOKEHUS  OTHOCUTEIIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C Ipe3eHTalMel pe3yJabTaToB I103HABATEIbHOM JESATEIbHOCTH, MOIY4YEHHBIX
CaMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHUKAMH NP BBIMTOJHEHUH XUMHYECKOTO IKCIIEPUMEHTA,
MPAaKTUYECKON PabOThHl MO MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peaju3alid y4eOHOTO
npoekta M (OPMYIHPOBATH BBIBOJBI TIO pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUNA ITyTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OsJiaieHne YHUBEPCAJILHBIMH PeryJissTUHBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBaTh U OCYIIECTBISATh CBOIO IO3HABATENIBHYIO JESATEIbHOCTD,
ompenensas €€ UeNd W 3aa4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
Ipe/ularaeéMblii  aJrOpUTM JEHUCTBHM NpPH BBHINOJHEHUHM YYEOHBIX M HMCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3(PPEKTUBHBIA CIOCOO MX pEIIeHUs C YYETOM IOIY4YEHMs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH AEATEILHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIbTATHI

11 KUIACC

[TpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHu4ecKasi XUMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUI: 0 XUMUUYECKOW COCTABIISIONIEH €CTeCTBEHHO-HAYIHON
KapTUHBI MHUpA, POJIM XUMUU B TIO3HAHWUU SIBJICHUH MPHUPOJLI, B (OPMUPOBAHUU MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMON IJisi pEIICHUs
MPAKTUYECKUX 3a/lad M DJKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOIHOM CpeJe;



BJIAJICHUE CUCTEMOM XWUMHMUYECKHX 3HAHUK, KOTOpas BKJIIOYAET: OCHOBOIOJIATaOUINe
MOHATHS (XMMUYECKUI AJIEMEHT, aTOM, M30TOI, S-, P-, O- 3JIEKTPOHHBIC OpOMTAI ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTH, SJICKTPOOTPUIIATEILHOCTD, CTETICHb OKUCIICHHSI,
XUMHUYECKas CBsA3b (KOBaJCHTHAas, HWOHHAas, METaJUIMYecKas, BOJOPOJAHAs), KpHCTAJUIMYECKas
peleérKa,  TUNBlI  XUMHUYECKMX  PEAaKLM,  pacTBOp,  DJIEKTPOJUTBHI,  HEIJIEKTPOJIUTHI,
3IEKTPOJUTUYECKAS AUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKILIMH,
XMMHUYECKOE pABHOBECHE); TEOPUM U 3aKOHBl (TE€OpUs DIIEKTPOJIUTHUYECKOM JIHCCOLMALINH,
nepuoanueckuil 3akoH /. 1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BELECTB, 3aKOH COXPAHEHUS
U TpPEBpAIICHUsI SHEPTUU MPU XUMHUYECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUHU, MUPOBO33PEHYECKHUE 3HAHUS, JIEKAIINE B OCHOBE TIOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMHAYECKHX SIBJICHUH, (PAKTOJIOTMYECKHE CBEIACHHUS O CBOWCTBAaX, COCTaBE, MOIYYCHHH U
0€30MacHOM HCIOJIb30BAHUN BA)KHEWIIUX HEOPraHWYEeCKUX BEHIECTB B OBITY M IPAKTHUECKON
NEATEIIbHOCTH YEJI0BEKA;

c(OpMUPOBAHHOCTh YMEHUN BBISBISATH XapaKTEepHbIC MPHU3HAKU IMOHSITHM, YCTaHABIMBAThH
HUX B3aUMOCBSI3b, HUCIIOJb30BaTh COOTBETCTBYIOUIME IOHATUS IPU ONUCAHUU HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHHUI;

c(OpMHUPOBAHHOCTh YMEHHUH MCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABJICHUS
(dbopMyI1 BEeIIECTB U YpaBHEHUH XUMHUYECKUX peakiuii, cucteMatuueckyro HoMeHkiarypy (IUPAC)
Y TPUBHAJIbHBIC HA3BAHMS OTACIBbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIM ra3, YIrJIEKHCIBIN ras,
aMMHaK, raméHasi u3BeCTh, HeraléHas U3BecTb, MUThEBas COJa, MUPHUT U JApYyTue);

c(hOpMUPOBAHHOCTh YMEHHUI OMPEEIATh BAJIGHTHOCTh U CTEIICHH OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIUHEHUSIX PA3JIMYHOTO COCTaBa, BHUJI XMUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAS,
METaJIJINYECKasi, BOJOPOJHAsA) B COCAMHEHUSAX, THUI KPUCTAUIMYECKOW pEIIETKH KOHKPETHOI'O
BellecTBa (aToMHasi, MOJEKYJsIpHAas, WOHHAs, METaJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEANHEHUN;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPTraHHMUYECKHUX BEIECTB
[0 WX COCTaBy K ONpENEIEHHOMY KIacCy/TpyIme COCAMHEHUH (MPOCThIe BEUIECTBA — METAJLIBI U
HEMETAaIlJIbl, OKCHU/IbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM PpACKpBIBATh CMBICT Tiepuoauueckoro 3akona J[. U.
MenzaeneeBa U JEMOHCTPUPOBATH  €r0  CHUCTEMATHU3HPYIOMIYIO,  OOBSICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTePU30BaTh AMEKTPOHHOE CTPOECHUE aTOMOB XUMHYECKHUX
anemeHToB 14 mepuonoB [lepuoanueckoii cuctembl xumuueckux snemeHtoB . 1. Menpeneena,
UCIIONIB3Ysl TOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAINY», «IHEPTETHYECKUE YPOBHM», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX COCAMHEHHUH IO NEpPHOJaM H
rpynnam Ilepuoauueckoit cucreMsl xuMuueckux aneMeHToB . . Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIUE XUMUYECKHUE CBOMCTBA
HEOPraHWYECKUX BEILIECTB pPAa3JIMYHBIX KIIACCOB, MOATBEPXKAATh CYLIECTBOBAHHWE TI€HETUYECKOU
CBA3M MEXKJy HEOPraHWYECKHMMM BEIIECTBAMM C IIOMOIIBI) YPaBHEHHMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(DHUITMPOBATh XHUMHYECKHE PEAKIHMH TIO0 Pa3TMYHBIM
MpU3HAKaM (YUCIIy U COCTaBY PEarupyrolInxX BEMIECTB, TEILIOBOMY d(PPEKTy peakiuu, U3MEHEHHUIO
CTETEeHEN OKUCIICHUS IEMEHTOB, 00paTUMOCTH PEAKINH, YYaCTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHUS PEAKIU pa3TUYHBIX THIIOB, MOJTHBIE U
COKpaII€HHBIC ypaBHEHHUS PEAKIMA HOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, MPHU KOTOPBIX OTH
peakIu UAYT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN IPOBOAUTD PEAKIUH, TOATBEPHKAAIOIINE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACTIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOMINE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;



c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii moCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATUX PeaKIHii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIUU OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIICHHS XHMHUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (nmpuniun Jle [laTennbe);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh XUMHUECKHUE MPOLIECCHI, JIEXkKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIYYCHUST CEpPHOM KHCIOTHI, aMMHakKa, a Takxke C(HOPMUPOBAHHOCTh
npejacTaBieHuii 00 OOIIMX Hay4YHBIX MPUHIUIAX U JKOJOTHYECKHX MpobiieMax XUMHYECKOIrO
MPOU3BOJCTBA;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJUTH BBIYMCICHUS C HCIOJIB30BAHUEM TOHSATHUS
«MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHHA ra30B MPU XUMUYECKUX PEaAKIIHSIX,
Macchl BelIecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU O00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKLUHU BEIIECTB, TEIJIOBOTO 3(PQeKTa peakuy Ha OCHOBE 3aKOHOB
COXpaHEHUsI MACChI BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COOIOATh MPaBHJIA IMOJB30BAHMS XMMHYECKOH IMOCYION U
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBHiia OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XMUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBINOJHITH XUMHUYECKUH JKCIEPUMEHT
(paznokeHue Mepokcuaa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHue cpebl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCATHHOIO MHIUKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEeaKINK, peaKlni HOHHOTO 0OMEHA, KaueCTBEHHBIC PEaKIIUU Ha CyIb(aT-, KapOoHaT-
U XJOPUJI-AaHUOHBI, HAa KAaTUOH aMMOHHSA, PELIEHUE HSKCIEPUMEHTAIbHBIX 3aJa4 IO TeMaM
«Meramnsl» u «HemeTtamwib») B COOTBETCTBUM C TMpaBUJIaMU TEXHUKH O€30MAaCHOCTH TP
oOpallleHuu ¢ BeIIeCTBaMU U JIabOpaTOpPHBIM O0OpYyIOBaHUEM, TMPEICTABIATH PE3yIbTAaThI
XUMHYECKOTO OJKCIIEPUMEHTa B (OpMe 3alHUCH YPaBHCHHUU COOTBETCTBYIONIUX pEAKIHMHA U
(bopMyIHUpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO HHGPOPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBO KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh yYMEHUH COONIIOJIaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEACHUA B OBITY U TPYJOBOW JEATEIBHOCTH B LEISIX COXPAHEHHs CBOETO 3I0POBbS U
OKpY>Kalolllel MPUPOIAHON Cpelibl, OCO3HABATH OIMACHOCTh BO3JCWCTBUSA HA >KUBBIC OpPTraHU3MBbI
onpeAeNEHHBIX BEIIEeCTB, MOHUMas cMbicn mokazatens [IJIK, moscHAT, Ha mpuMepax CrnocoObl
YMEHBIIEHUS U MPEIOTBPALICHUS UX BPETHOIO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIST OOYYarOIIMXCS ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOaX IMO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUH.

TEMATHYECKOE INTAHUPOBAHHUE
11 KJIACC

KoanuecTBo yacoB

Haumenosanne K I DJieKTpOHHbBIE (LM (POBLIE)
Nem/m | pasnesos u Tem Bee obe - 00 a3ol:mTem>Hble Ie)c ChbI
NPOrpaMMBbI o JIbHBIE YyeckKue P pecyp

pa6oTsl | padoThI

Paznen 1. TeopeTuueckne 0CHOBBI XMMUH

CrtpoeHue aToMOB. POUI 11 kmacc
[epuogmueckuit https://resh.edu.ru/subject/29/11/
11 3aKOH U 3 MDBHI 11 knacc
[Mepronnyeckas https://uchebnik.mos.ru/catalogue?aliases=lesso

crcTeMa n_template,video lesson,video&subject progra



https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

XUMHAYECKAX m_1ds=31937268,35909478
anemenToB /l. W.
Menneneena
Crpoenne POII 11 kmace
19 BEIIECTBA. 4 https://resh.edu.ru/subject/29/11/
MHuoroo6pasue MDOIII 11 knace
BEIIECTB https://uchebnik.mos.ru/catalogue?aliases=lesso
XUMHUECKHE n_template,video_lesson,video&subject progra
1.3 peai 6 m_ids=31937268,35909478
Hroro mo pazneny 13

Pasnes 2. Heopranuyeckasi XuMust

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 kmace
2.1 Mertaibl 6 https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video_lesson,video&subject progra
m_ids=31937268,35909478
2.2 Hemeramisr 9 POIII 11 xmacce
https://resh.edu.ru/subject/29/11/
Ceasb MDOII 11 knmacc
53 HEOPraHUYECKHUX U 2 https://uchebnik.mos.ru/catalogue?aliases=lesso
OpraHHICCKIX n_template,video lesson,video&subject progra
BCIICCTB m_ids=31937268,35909478
Hroro no pazneny 17
Pa3nen 3. Xumus " :KU3HbL
POII 11 xnacc
https://resh.edu.ru/subject/29/11/
MDOII 11 kmace
3.1 XUMUS U )KU3HD 4 https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937268,35909478
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I1O TTPOTPAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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