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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 0O XUMHUM Ha YPOBHE CpEeAHEro o01ero oOpa3oBaHUd
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit ®denepanuny», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepaabHOl 00pa30BaTEIBPHOM MPOTPaMMBbI CpeaHEro o0Imero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbIX B DeAepalibHOM  TOCYIApPCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yueOHOTO
npeaMera «XuMus» B 00pa3oBaTeNbHbIX opranu3zanusx Poccuiickoin denepanuu,
peann3yIoNMX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crparerum passutus Bociuranus B Poccuiickonn @enepanuu Ha nepuon 1o 2025
roga» (Pacnopsikenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0OB K pa3paboOTKe MporpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBUIIN
KoHuentyanbHble 1mojoxkeHus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, pe3ylbTaTOB OOyuYeHUs W TpeOOBaHMI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, [oJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEIIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYKUT 3aBepUIAIOIIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO
U MpUPOJIHON cpene. Peannsyercss xumuyeckoe oOpa3oBaHHe OOydaroUIUXcs Ha
YPOBHE CpeiHero o011ero oopa3oBaHus CpeCTBAMH YUEOHOT0 ITpeiMeTa « XUMUS»,
COZIEp’KaHHE M IOCTPOECHHE KOTOPOrO OMNpPEAENICHbl B IMPOrpaMMe MO XHMHUHU C
y4€TOM creuu@uKd HayKM XHMHH, €€ 3HA4eHHs B IO3HAHMM NPUPOJABI U B
MaTepHaIbHOW KU3HHU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LEJEH U MPUHLIUIIOB,
XapaKTEepPU3yIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbl CpEIHEro oOIIero
obOpasoBanus B Poccutickoit denepanmm.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAET OCOOYIO POJb B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOH BKJIa/1 B (GOPMUPOBAHNE PALIMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, B
CO3/l1aHUE 1IEJIOCTHOTO MpPEACTaBIEHUS 00 OKPY’KAloLUIeM MHpE KaK O €IWHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (hopMHpYyeTcs B XMMUU HAa OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aUMOJEUCTBYSl C APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MHUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla ¥ KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMeHHas XMMHUS Kak Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HAa pElICHHe
rI00aIbHBIX NPOOJEM YCTOMYMBOIO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM C 0OmMMH TENAMH W TPUHIUIAMU CPETHETO OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
M3YUYCHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIECKYJIHTYPHYIO TMOATOTOBKY
oOy4Jaromuxcs, HEOOXOOUMYI0 MM Ui BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMyMa, MPOJOJLKCHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SBIISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHHWM MO0 HEOPTraHWYECKON XMMHUU (C BKIIOUEHHWEM 3HAHUHN U3 00Iel XUMUHU) U
opraHnyecko xumuu. POpMUPOBAHUE NAHHOM CHUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro0 MHOro00pasus
BEILECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.

Ctpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuWYecKas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0Ja K U3Yy4YeHHI0 Yy4eOHOro wMarepuaia ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpEleNEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpPraHMYECKOH XHUMHHU BEIIECTBa
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKHMX M DIIEKTPOHHBIX
MPEICTaBIICHU O CTPOEHUH BenlecTB. CBeJieHus1 00 U3ydaeMbIX B Kypce BEIeCTBaX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CJIOKHBIX OMOJOTHMYECKUA aKTHBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XMMHUHM  TOJYYalT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIbHbBIE
MIPEICTABIICHUS O XUMUYECKON CBS3H, KIACCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUECKOMN pEaKIIHH.

[lonq HOBBIM yrjioM 3peHHss B TmpeaMere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsd U3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUUECKH MaTtepruadl | (PaKTOJIOTHYECKHUE CBEICHUS O BEIIECTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHumueckas
XUMUSD» OOYYarOIIMMCSl TPEAOCTaBIACTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTUYECKUX MO3ULUH,



riIy0oke TIOHSATh MCTOPUYECKOE W3MEHEeHHe (QYHKIMM STOro 3akoHa — OT
0000111at0111eH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

EnwnHas cucreMa 3HaHWWA O BaXKHEHIIMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMCHCHHH, a TAK)KE O XHMHUYECKHX PEAKIHIX, UX CYINTHOCTH H
3aKOHOMEPHOCTAX NPOTEKAHUS H0oNoJHsIeTca B Kypcax 10 u 11 knaccoB anementamu
CoJlep KaHMs, UMEIOIIMMH KYJbTYPOJOTUYECKUM M TPUKIAJTHON XapakTep. ITU
3HAHMS CIOCOOCTBYIOT TMOHMMAHHWIO B3aMMOCBSI3M XMMUU C JAPYTHMHU HayKaMmw,
PacKphIBAIOT €€ POJIb B TO3HABATEIHLHON M MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHMIO YBKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TCOPUH
Y TIPAKTUICCKUX MPUIIOKCHU XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICITUBATH UHPOPMALIUIO U IPUMEHSATD €€ JJIsl TIOTIOJTHEHUS 3HAHUH,
pELICHHS MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIbHBIX HUCCIIE0BATEIbCKUX 3a1a4. B
IIEJIOM COJIEp’)KaHue YYeOHOTro mpeaMmeTa «XUMUS» JTAHHOTO YPOBHS H3YUYCHUS
OpPUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y OOYUAFOIINXCS MUPOBO33PEHYECKON OCHOBBI
JUIsl TIOHUMaHusl (PuIocopCKUX UACH, TaKuX Kak: MaTepHallbHOE €JIMHCTBO
HEOPTraHWYECKOTO U OPraHUYEeCKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOSHHEM, II03HABAEMOCTH TPUPOIHBIX SBJICHUHA My TEM SKCITIEPUMEHTA
W PpCEIICHUS TPOTHBOPEYMH MEXKIy HOBBIMH (DaKTaMHU M TEOPETHUYCCKUMHU
MPEANOCHUTKAMH, OCO3HAHNE POJIM XUMHUU B PEIICHUU DKOJIOTHYCCKUX MPo0ieMm, a
TakKe Mpo0JIeM cOepeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MaTEepPHAJIOB.

B nmnnane pemieHus 3aad  BOCIUTAHUS, Pa3BUTHS M COLUAIU3ALMU
OOyJaroIuXcs TPHHITHIC MPOTPAMMON IO XUMHHU TOJXOIBI K OIPEACICHUIO
COIEpKaHUSI H TIOCTPOSHHUS TIpeAMeTa MPEeAyCMAaTpUBAIOT (QopMUpOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUMN, UMEIONINX 0a30BO€ 3HAUCHUE ISl PA3IMUHBIX
BUJIOB JIEITENILHOCTU: peIIeHUs NpoOieM, IOUCKa, aHaiu3a H 00paboTKu
uH(popManuy, HEOOXOAUMBIX JJsi NPUOOPETEHUS ONbITa NPAKTUUYECKON U
WCCJICIOBATEILCKONW JIEITEIbHOCTH, 3aHMMAIONIEH BaXXKHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mnpemnogaBaHusS XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPHU OMPECICHUH
CoJlep>KaTeNIbHOM XapaKTepUCTUKH 1eJied W3y4eHHUs MpeaMera HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTHUECKON
NESATETHPHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJMYECKOW TOYKH 3pPEHUS TaKOM MOJAXOJ K ONpPEAENECHUIO LeNied U3ydeHUs
MIpeIMETa SBISICTCS BIIOJIHE ONIPABIAHHBIM.



CornacHo AaHHOM TOYKE 3pEHUs TJIABHBIMU LENSAMH H3Y4YEHHs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABISIOTCSA:

o (opmupoBaHMEe CHUCTEMBI XUMHUYECKHX 3HAHWUH KAk  BaKHEHUIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B OCHOBE KOTOPOH
JeXaT KIIOYeBble MOHATHS, (PyH/IaMEHTANIbHbIE 3aKOHbI U TEOPUU XUMUH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHE U IMOHHUMAaHUE CYIIHOCTH JOCTYITHBIX
0000111eHNI T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS,

o (opmupoBaHUe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BEIIECTB U XUMUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUST YMEHUN
OpPUEHTUPOBATbCA B MHUpPE BEIIECTB U XMMHUYECKUX SIBICHUMN, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U IIOBCEIHEBHOW JKU3HU;

e pa3BUTHE YMEHUU U CITIOCOOOB AESATEIBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TMPaBHII
0e30macHOro 0OpalleHus ¢ BeIECTBAMH.

Hapsiay ¢ aTum, conepkaresibHasi XapakTepUCTUKa LeJed U 3aa4 U3y4YeHHUs
npeaMeTa B porpaMme o XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TPUOPUTETAMU B CHUCTEME cpeAHero obmiero obpasoBanus. Ceroans B
MPEno/IaBaHUK XUMHUHU B OOJIbIIIEH CTENIEHN OTAAETCS MPEIOYTEHHE MPAKTUYECKON
KOMIIOHEHTE CcoJepKaHusi OOy4YeHHs, OPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I11e00pa30BaTeIbHOM OpraHu3aluy, BIAJICIOIIET0 HE Ha0OpOM
3HaHUM, a (PYHKIMOHAIHLHONH T'PAMOTHOCTHIO, TO €CTh CIIOCOOAMU U YMEHHSIMU
AKTUBHOTO MOJYyYEHUS 3HAHWW U MPUMEHEHUS UX B PEAIbHOM KU3HU JUISl PEIICHUS
MPAKTUYECKUX 3a/1au.

B cBs131 ¢ 3TUM NpU U3YUYEHUH MTPpEAMETA « XUMHUSD JOMUHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TaKKe LETU U 3a7a4i, KaK:

ajantanus o0y4aroluXcsl K YCIOBHSIM JTWHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMHpOBaHUE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMH M MX
MIPUMEHEHUEM;

dbopmupoBaHue y OOydYaromMXCsl  KJIIOUYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIMI), HWMEIOIMNX YHUBEPCATbHOE 3HAYEHUE JJIS Pa3IU4YHBIX BHUJIOB
JeSATENHbHOCTH: PENIeHHs MpoOJieM, MoucKa, aHajanu3a U 00paboTku MHGOpPMAIIHH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTIBITA IEATETLHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B NMO3HAHUU XHMHH, a TaKXKe JUIsl OLEHKU C IMO3HUIMA 3KOJIOTUYECKON
0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKHUX MPOLECCOB HA OPraHu3M
4eJIOBEKa U PUPOJIHYIO CPENY;



pa3BHUTHE MO3HABATENHHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00YUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MMPUOOPETAaTh HOBBIE
3HAHMS TI0 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MMOTPEOHOCTSIMH, UCITOIH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIs IOMCKA W aHalnu3a y4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUIECKOTO COICPIKAHMS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIONIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HAIMPaBJICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOoOIeM
palMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOrO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpex HOTO
OTHONICHUSI K TPHUPOJAEC W CBOEMY 3J0POBBIO, a TakKKe MPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWA IS TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIIMsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMUS»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAyYHbBIS
MIPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JJISl M3YUEHUS! XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopa3zoBaHus, coctaiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 gaca (1 yac B Hefeoio).

Pabouas nporpamMmma BOCIIUTaHUsI PEAIU3YETCS B TOM YUCIIE U YEPE3
MCIIOJIb30BAaHUE BOCITUTATENILHOIO MMOTEHI[MAla YPOKOB. JTa padoTa
OCYILECTBISIETCS B CIEAyOmuX (popmax:

e JloOyxnenne oOydarommxcsi cOOJMIOAATh HAa YpPOKE OOLIETPUHATHIE HOPMBI
MOBE/ICHUS, IPaBMWJIa OOIIEHUS CO CTapUIMMHU (MEeJ1aroru4ecKuMu pabOTHUKaMU) U
cBepcTHUKaMu  (OOyd4aromuMMucsl),  NPUHOUNBl  y4eOHOM  AMCHMIUIMHBI U
caMOOpraHHU3alHH.

—  IlpuBneyeHne BHUMaHUS 00y4YaIOIIUXCS K HEHHOCTHOMY ACIEKTY M3y4YaeMbIX Ha
ypOKax IpeIMETOB, SIBICHUH, COOBITUI Yyepes:

—  JIEMOHCTpalui0 OOy4YaloIIUMCS TPUMEPOB OTBETCTBEHHOTO, TI'Pa)XJAaHCKOTO
MOBE/ICHMSI, TPOSBIICHUS YEJIOBEKOIIOOUS 1 JOOPOCEPACUHOCTH

— oOpalleHrne BHUMaHUS Ha SIPKUX JesiTeNel KylbTypbl, CBSI3aHHBIX C H3y4YaeMbIMU B
JAHHBII MOMEHT TE€MaMM, Ha TOT BKJIAJ, KOTOPBIM OHM BHECIM B PA3BUTHUE HaIlEH
CTpaHbl U MHUpa, Ha JOCTOMHBIE MOJpakaHWUsI MPUMEpPbl UX XKU3HU, HA MOTHBBI UX
HOCTYTIKOB;

— WCHOJb30BaHHE HA YpOKax HMH(OpMAIUH, 3aTparuBaloniell BaKHbIE COLMANIBHBIC,
HPABCTBEHHBIE, ITUUECKHE BOIIPOCHI



e llcmonb30BaHMEe BOCIUTATENBFHBIX BO3MOXHOCTEH COAepXKaHUA y4eOHOTO
npenmeTa A GOpMUPOBAHHS y 00YUAIOMIUXCS POCCUUCKUX TPAJUIIMOHHBIX TyXOBHO-
HPABCTBEHHBIX M COIMOKYJIbTYPHBIX ILIEHHOCTEH dYepe3 MOoa00p COOTBETCTBYIOLIMX
TEKCTOB JIJIsl YT€HUsI, MPOOJIEMHBIX CUTYAIM sl 00CYKIEHH B KJlacce, yepe3 moaoop
COOTBETCTBYIOIIMX 3a7a4 JIJIsl PEIICHUSI.

e BxiroueHne B YPOK HUIPOBBIX MPOLEAYpP, KOTOpPbIE MOMOTAIOT MOIJepXKAaTh
MOTHBAIIMIO OOYYAIOMIMXCS K TIONYYCHHIO 3HAHWH, HaJTaKWBAHUIO TIO3UTHBHBIX
MEKIMYHOCTHBIXOTHOILICHUH B KJlacce, MOMOTAIOT YCTaHOBJIICHUIO 100pOKeIaTeIbHOM
aTMoc(epsl BO BpeMsl ypoKa.

e [IpumeHeHne Ha YpOKE HHTEPAKTUBHBIX (OPM pabOThl, CTUMYIUPYIOIINX
MO3HABATEIHLHYI0 MOTHUBAIIUIO O0YYaIOIUXCS.

e [Ipumenenue rpynnoBoi paboOThl WK pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTUIO HABBIKOB KOMAaHJHOW pPabOThl W  B3aUMOJEHCTBUIO C  JIPYTHMHU
00y4YaromuMHCS.

e BriOop ¥ WHCHOIB30BaHME HA YpPOKaX METOAOB, METOAMK, TEXHOJIOTUH,
OKa3bIBAIOLIMX BOCIUTATEIBHOE BO3JCUCTBUE HA JIMYHOCTH B COOTBEICTBUU C
BOCIIUTATEJIbHBIM HUJI€aJI0M, LIEJIbIO U 3aJa4aMy BOCIIUTAHUS.

e VHuuuupoBaHHe U NOJJEPIKKA UCCIEA0BATENbCKON IEATENbHOCTH IKOJIBHUKOB
B (opme BKIIOUEHMS] B YpPOK Pa3IMYHBIX HCCIEAOBATEIbCKUX 3aJaHUM, YTO JaeT
BO3MOKHOCTb OOYyYaroUIMMCsI TNPUOOPECTH HABBIKM CaMOCTOSITEJIBHOTO  PEIEeHUs
TEOPETUYECKON NPOOJIEMbl, TEHEPUPOBAHUS M OPOPMIIEHHUS] COOCTBEHHBIX THUIIOTE3,
YBOKUTEIBHOIO  OTHOUIEHMS K YYXHM HJesM, IyOJIMYHOro  BBICTYIUICHHS,
apryMEHTUPOBAHUS U OTCTauBaHUSCBOECH TOUKU 3PEHUS.

e VYCTaHOBJIEHUE YBAKUTEJbHBIX, JOBEPUTENIbHBIX, HE(HOPMAIbHBIX OTHOUICHUI
MEX]y YUUTEJIIEM W YYEHHKaMH, CO3JIlaHHE Ha YPOKaX 3IMOLHMOHAIBHO-KOM(OPTHOMH
CpelBl.



COAEPKXAHME OBYUYEHUSA
10 KUIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOH XMMUH

IIpenmeTr opraHM4YeCcKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB U MATEPUANIOB. Teopus CTPOCHUS OPraHUYECKUX
coenuuenuii A. M. Bytieposa, e€ ocHOBHBIE 1OJ0KeHUA. CTPYKTYpHBIE (POPMYIIbI
OpraHWYEeCKUX BelecTB. ['oMonorusa, wu3omMepus. XHUMUYECKas CBSI3b B
OpPraHNYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[TpencraBienne o kiaccupuKaluyd OpraHndeckux BeniecTB. HomeHkmarypa
OPraHMYECKUX COCIMHEHUU (CHUCTEMaTW4yecKas) U TPUBHUAIBHBIE Ha3BaHUS
BAKHEHIIINX MPEIACTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HAKOMJIEHHUE ¢ 00pa3liaMHu OpraHMYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHUYeCKHX BEUIECTB, HAOJIO/IEHWE UM OIMCaHUe
JEMOHCTPAIMOHHBIX ONBITOB N0 NPEBPALICHUIO OPraHUYECKUX BEUIECTB INPH
HarpeBaHuM (IUiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yriesonopoant

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKMH psa. MeTaH W 3TaH —
OpocTeilline NpPEeACTaBUTENN aJKaHOB: (PU3MYECKHE U XHMUYECKHE CBONCTBA
(peakiuy 3aMelleHus] U TOPEHUs), HAxXOXJEHHWE B TMPHUPOJE, MOJy4YeHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUN psAL. DTUJIEH U MPONUIEH —
OpocCTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBONCTBA
(peakiuy  THAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUIpATAllMH, OKHUCICHHUS U
MOJINMEPU3AIINH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). IloyueHrne CHHTETUYECKOTO
Kay4yKa U PEe3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALleTUIIEH
— TMPOCTEHIIMIA TPEICTABUTENh AQJIKHHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu TMJIPUPOBAHMS, TAJIOI€HUPOBAHUS, THApATAIUH,
rOpeHus), MOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuy rajJjoreHUpOBaHMsSI U HUTPOBAHUS), MONYYECHUE U MPUMEHEHHE. T071yon:
cocmae, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2an102eHUPOBANUsL U HUMPOBAHUSL), NoyYyeHue u npumeneHue. TOKCUYHOCTh apEeHOB.



['eHeTnyeckas CBSI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIIEKAIUMHA K Pa3IAYHBIM
KJIaccam.

[IpupoaHble HMCTOYHHMKU YTJIEBOAOPOJOB. [IpupoaHbiii Ta3 W TOMyTHBIC
He(dTauble ra3pl. Hedth m e€ mpoucxoxaenue. CnocoObl nepepaboTKu HePTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTHYeCKuil), nuponus. I[Ipomykrsl
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAaKOMJIEHHUE C 00pa3aMu IIacTMacc, KayuyKoB U pe3uHbl, Kojuiekuuu «Hed ey
U «YT0oJb», MOJEIHPOBAHNE MOJIEKYJ YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX,
IIPOBEICHUE IPAKTHUYECKOW PAOOTHI: OJy4YEHHE ITUIIEHA U U3YUYEHHE €T0 CBOWCTB.

Pacuérnble 3agaun.

Bblunciiends 1Mo ypaBHEHHIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM IPOIYKTOB PEAKLIUN).

Kucnopoaconepxamme opranudeckue COeJUHEHUS

[IpenenbHblE OOHOATOMHBIE COHUPTHL. METAaHOI W 3TAHOJN: CTPOCHHE,
dbuznyeckre M XUMHUYECKHME CBOWCTBA (peakiMu C AaKTUBHBIMU MeETallJlaMu,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpUMEeHeHHe. BojopoaHble CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa HA OPraHKu3M YeslOBeKa.

MHoroatomMHble  COHUPTHl. IJTWICHIJIUKOIb W  TIHIEPHH: CTPOCHHE,
busznueckue W XUMHUYECKHE CBOWMCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTOaTOMHbIE crnUpThl). JleiicTBue Ha
opranusM yenoseka. [[pumeHenune rauuepruHa U 3TUICHTIIUKOJIS.

deHon: CcTpoeHHE MOJIEKYJIbl, (U3NYECKUE M XHUMUYECKHUE CBOMCTBA.
ToxcuuHocTh peHona. [Ipumenenue denona.

Anpneruapl U kemowuwvl. DopManbIerui, aleTAIBAETUI. CTPOCHHE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHHS M BOCCTAHOBJICHUS,
Kaue€CTBEHHBIC PEAKIINN), MOJyYCHUE U IPUMEHECHHUE.

OaHOOCHOBHBIE MPEeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbrHASA U YKCYCHAsI
KHUCJIOTBI: CTpOEHUE, (PU3NUEeCKre U XUMUYECKHE CBOMCTBA (CBOWCTBA, OOIIME IS
KJIacca KUCJIOT, peakius dTepudukanuu), moaydeHue u npuMmenenne. CtreapuHoBas
U OJIEMHOBAasl KUCJIOTHI KaK MPEJACTaBUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KAPOOHOBBIX KMCJIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxnple >(QUPHl KaKk MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [ mumponus
cioxHBIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupos. buonornueckas
pOJIb )KUPOB.

VYrineBoael:  cocTaB, KilacCU(pUKaMs ~ yrieBoAoB  (MOHO-, JHU- U
nojucaxapuibl). [ roko3a — mpocTelmii MOHOCaxapu1: 0OCOOEHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3UIECKHE U XUMUYECKHE CBOMCTBA (B3aMMOICUCTBHE C TUIPOKCHIOM
meau(ll), okucienne aMMuadHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBienue,
Opo’keHHe TIIOKO3bI), HAX0XKICHHE B TIPUPO/IE, MPUMEHEHHE, OMOJIOTHIecKast pOlb.
®dotocunte3. PpyKTo3a KaK U30Mep TITFOKO3HI.

Kpaxman u memntono3a Kak mpupoHbie monmuMepbl. CTpoeHne Kpaxmaia u
Heunono3pl.  DU3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOIH3,
KaueCTBEHHAsI PEAKITUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYCHHsS] BEIIECTB M WX IPEBPAIlCHUIA:
IpoBeJcHUE, HAOMIOJeHNEe W OIMMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIHMPTOB, KAa4eCTBEHHBIE PEAKLMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusom wmenu(ll)), MHOroatomMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIULEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCH[IA
cepeopa(l) u ruapokcugom wmemau(ll), BzammomercTBHE Kpaxmania C HOJOM),
MPOBEJCHUE MPAKTUIECKOM pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Bolunciiennss 1Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJAYKTa PEAKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB MM MPOAYKTOB PEAKIIHH).

A3BoTcoeprkaliie OpraHndeckiue CoeAMHECHNUS.

AMHMHOKHCIIOTHI Kak aM(pOTepHbIC OpraHndecKne coequHeHus. du3znyeckue u
XUMUYECKAE CBOWCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buomormueckoe
3HauYe€HHWE aMUHOKUCIOT. [lenTuap.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. [lepBuuHasi,
BTOpPMYHAsg M TPETHUYHAsl CTPYKTypa OenakoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKINKN Ha OCIIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHsSI BEIIECTB M WX MPEBPAILCHUIA:
HaOJIIOZICHUE U OMKMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpalus OCIKOB MpU
HarpeBaHUU, IBETHHIE PEaKIUU OEIKOB.

BoicokoMoJiekyJIsipHbIe COeTMHEHUSI

OCHOBHBIC TOHSATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOTUMEPHU3AIINN, CPEIHSIST MOJICKYJIIpHAs
macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPU3AIIUS U MOJTUKOHIECHCAIHS.

DKCIEpUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX IPCBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanmsi MeXIpPEeIMETHBIX CBSI3€i MPU U3YYCHUH OPTaHUYECKON XUMUU B
10 kmacce OCYUIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIUX eCTECTBEHHO-



HAyYHBIX TIOHATHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIaccu(UKaius, NepuogUIHOCTh, HAOIIOJEHUE,
HU3MEpEHUe, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: wmaTepus, OHEPrus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
OPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUUMHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OMOJOTMYECKH aKTHBHBIC BelmlecTBa (OCIKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
peCypChl.

TexHOoNOTHs: THINEeBBIE TMPOAYKTHI, OCHOBBI PAllMOHATBHOTO THUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHE MPEnapaThl, MaTEPHAIIbI U3
UCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHHU

XumMuyeckuii sneMeHT. AToM. Sapo aroma, H30TOMNbL. DIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/iesieHusl 3JIEKTPOHOB MO OpOUTANIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYypaIUs aTOMOB.

[Tepnoanueckuii 3aKoH U [ leprpoanyeckas cucremMa XMuMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NepHOIMYECKOro 3akoHa W llepmoandeckoil cucTtembl
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX WU CIIOKHBIX BEIIECTB IO TPYIIaM W TEPHOJAM.
3HaYeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHYECKash CBsI3b. BuHJIbl XUMHYECKOW CBS3U
(koBaJIeHTHasl HEMOJsipHas W TOJSpHas, UOHHAs, MeTauinyeckas). MexaHU3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM M JOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULATETBHOCTb.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJAPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.



[Ionstne o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
Maccoast 10114 BelecTsa B pacTBOpeE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Howmenknarypa
HEOpPraHUYECKUX BeIlIeCcTB. ['eHeTudeckass CBSA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knaccudukamwss  XMUMHUYECKHX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLIECHUS SHEPTUU NTPU XUMHUECKUX PEAKIIMIX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XUMHYECKOE€ paBHOBecue. DakTOphl, BIUSAIONIME HA COCTOSHHE
xuMu4eckoro paBHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanusa. CuibHbIe U ciadbie anekTponuthl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCJAs, HEUTPaJIbHAs, IEIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
neMoHcTpanus tabnun «llepuoauyeckas cucrema XxuMmudeckux sneMmerToB [I. U.
MenpeneeBay, U3yuyeHUEe MOJENEH KPUCTALIUYECKUX PEIIETOK, HaOIIOJEHUE M
OMKUCaHUE JEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue MePOKCHIa
BOJIOPOJIa B MPUCYTCTBUU KaTaIu3aTOPa, ONPEIEIECHUE CPEABI PACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAIBHOI'O HHJIUKATOPA, PEAKLIMM HOHHOTO 0OMEHa), MPOBECHUE
MPaKTUYECKON paboThl « BiusiHue pa3nudHbix (GakTOPOB HA CKOPOCTh XUMHUUYECKOU
peakuumy.

Pacuérunle 3amaqn.

Pacy€rel 1O ypaBHEHUSAM XUMHYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C KCTIOJIL30BAHUEM MOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckass xumms

Hemeramnel. Ilonoxxkenne HemetaiuioB B llepuomnueckord  cucTeme
xuMuueckux sneMmeHToB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoa, cepol, pocdopa u yrieponaa).

XHWMHUYECKHE CBOMCTBA BAaXKHEUIIIMX HEMETAUIOB (TaJOreHOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpeMHHs) U MX  COCAMHEHUNH  (OKCHJIOB,
KHCIIOPOJCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTMHEHUN ).

[IprMeHeHnEe Ba)XHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisl. [lonoxenue meramnoB B [lepuoanyeckon cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue ¢guznueckue cBoiicTBa MeTayioB. CIuiaBbl METAILIOB.
DNEeKTPOXUMHUYECKUI psAJl HAPSHKEHUI METAILIIOB.



XUMHUYECKHE CBOMCTBA BAXKHEMIIIUX METAJIOB (HATPUM, KM, KaJbIIUH,
MarHui, aJrOMUHUH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl MmoixyyeHus: MetauioB. [IpuMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MNpPEeBpalllCHUN:
M3YUYCeHHE KOJUICKIIMH «MeTallibl M CIUIaBbI», OOpa3Il0OB HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/]a4, HaONIOJEHHE M OIMCAHHWE JIEMOHCTPAIlMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHUJIA aFOMUHHUS C PACTBOPAMH
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

PacuéTel Maccel BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYECKOM, SHEPreTHYECKOW M IMHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB M MATECPUATOB: BAKHEUIINE CTPOUTEIbHBIE
MaTepuaabl, KOHCTPYKLIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMmuKa,
MaTepuaabl JJs 3JEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, IIpaBuiia 0€30MMacHOr0 UCIIOIb30BaHUS MIPENapaToB OBITOBOM XUMHUH B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzauust  MeXNpeOMETHBIX CBA3€H NOpU  K3ydyeHUH oOmed u
HEeOpraHu4eckod XuMuu B 11 Kiacce oCyIIeCTBISIETCA Yepe3 UCIOIb30BAaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TIOHSATUN, SIBIISTIONTUXCS
CHUCTEMHBIMM JIJISI OT/ICJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mue ecTeCTBEeHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiIaccu(uKkaius, TMNepUOJUYHOCTh, HAOJIIOICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBICHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MYECKUE BEIWYUHBI U €AUHUIIBI UX
U3MEpPEHUS, CKOPOCTb.



buomorus: kieTka, opraHm3M, OSKOcHUCTeMa, Owmocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpraHu3Me.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
PECYPCHI.

TexHoNOTHSA: XUMHYECKasi MPOMBINIICHHOCTh, METALTYPTHsi, MPOU3BOCTBO
CTPOMUTENIPHBIX MAaTEPHUAJIOB, CEJIbCKOXO3SMCTBEHHOE IIPOM3BOJICTBO, IHINECBAs
MIPOMBINIJICHHOCTh,  (hapMalieBTHUECKass  IPOMBINIJICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AIIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOy4arolmuUMHUCs TporpaMM cpeaHero oOiero o0pa3oBaHus (JUYHOCTHBIM,
METaNnpeIMETHbIM M MOpeaAMeTHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPEIHEr0 OOIIero
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHCTEMHO-JEITEIBHOCTHBIM TOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero oOpa3oBaHus BBIJICICHBI CIICAYIOIIUE COCTABIISIOIIHIE:

OCO3HAaHHE OO0YYaIOIIMMHCS POCCUHUCKOW T'PAKIAHCKOW HWIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTUA U CAMOOTPEICICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YUEHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOYYarommxcsi pPyKOBOJICTBOBATHCSI B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU IIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIMYHE MPABOCO3HAHUS YKOJIOTHYCCKON KYJIBTYPBI U CIOCOOHOCTH CTaBUTh
LEU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMera «XHUMHs» HAOCTUTAalTCA B
€IMHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMd POCCHUUCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOEHUSI TNpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUYECKON JEesTEIbHOCTU
OOyJaroIIMXCs M0 PeaTu3aliy MPUHSATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM 1€ATEILHOCTH P CO3IaHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOIHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W NPUHUMATh MOTHBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JIPYTUX MPU aHAJIU3€ PA3IMYHbIX BUJIOB YUEOHOU €SI TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS !

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUM U MPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHMS HAYKH €CTh pPe3yJIbTar
JUIUTEIbHBIX ~ HAOJIOJAEHUN, KpPOIMOTIUBBIX HOKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U MPAKTUKOB;

MHTEpeCca U ITO3HABATEIbHBIX MOTUBOB B IIOJIYYEHUH U MOCIEAYIOLIEM aHATN3E
MH(pOpMaIUK O MEPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJAEHUE U MOCTYNKH CBOMX TOBApPHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUU 3THUX
MIOCTYTIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 3[10POBbS:

NOHMMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe30macHoro ooOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMto/ieHUs1 TpaBui Oe30MacHOro oOpalleHusi C BEllecTBaMU B OBITY,
IIOBCEIHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSI LEHHOCTH TpaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€e30I1acHOr0 MOBEJCHUS B CUTYallUsIX, YTPOXKAIOIINX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCTEACTBUN W HEMPHATHS BPEIAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JISI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NeSTeNbHOCTH, OOLIECTBEHHO TIOJIE3HOHM, TBOPUYECKOM © JOpyrux BUAaX
NEATENBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHWH NPAaKTHYECKUX 3a1a4y
COIMAIbHOM HAIMPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTepeca K MPaKTHUYECKOMY HM3YYEHHIO MPOQECCHil pa3IMdyHOTo pojaa, B TOM
YUCJIE HA OCHOBE NMPUMEHEHUS NPEIMETHBIX 3HAHUW 10 XUMUU;

YBAXKEHUS K TPYAY, JIOIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUIYyaIbHOW TpPAaEKTOPUU
oOpa3oBaHus, Oyaymield MpPoQecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUU, UHTEPECOB U
nmoTpedHOCTeM 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOLIEHUS K NPHUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKHX MPOOJIeM, BIHUSHUS
HSKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLMAIBHOM CPEJIbI;

OCO3HAHHUSI HEOOXOJUMOCTH HCIIOJNIb30BAHUSA JOCTHIKEHUNW XUMHH  JUIs
pelIeHNs BONPOCOB PALlMOHAIBHOIO IIPUPOAONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, MNPUHOCIIIUX Bpel OKPYKaIOLIEH
OPUPOJIHON cpeze, YMEHHUs] MPOTHO3UPOBATH HEOJIArONPHUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILAT HUX;

HaJIM4YUsl Pa3BUTOrO IKOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYpHI,
OmbITa NEeATEIIbHOCTH DKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCS MMM B IO3HABAaTEIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
NPAaKTHKE, CIHOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJCOJOTUU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHOW MTPAKTUKHU;

NMOHUMAaHUSl CIHeUUPUKA XUMHUM KaK HAyKH, OCO3HaHHS €€ poJlud B
(GbOopMHpPOBAaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO
MpeACTaBlIeHUs 00 OKpYXalolUeM MHUpE Kak O €IMHCTBE NMPHUPOABI U YEIOBEKa, B
NO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH W PpELIEHWH Mpo0JIeM COXpaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XHWMHH JUII  COBPEMEHHOM
IMBWIN3ALIMN: B €€ TYMaHUCTUYECKOW HAITPABJIEHHOCTH U BaKHOM POJIU B CO3JaHUU
HOBOM 0a3bl MaTepUabHOM KYyJNbTYphl, PEIICHUU TJIOOATBHBIX MpoOJIeM
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBOM U
HKOJIOTMYECKON 0€30IaCHOCTH, B Pa3BUTHH MEAMUIMHBI, OOECIEYEHHH YCIOBUMI
YCHELIHOT0 TPyJa U 3KOJOTUYECKU KOM(POPTHOMN JKU3HH KaXKIOr0 WjieHa 00I1eCTBa;

€CTECTBEHHO-HAYYHONW TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOIb30BaTh
MOJTydyaeMble 3HAHUA JJI aHAJIU3a U OOBSICHEHHSI SBJICHUN OKPYKaIOIIEro MUpa u



MIPOUCXOMSIINX B HEM U3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
penIeHus mMpoOJieM B peabHBIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTH K  HEMNPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMWA 10 XWMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSAMHU;

UHTEepeca K 0COOEHHOCTSM TpyJa B pasNUYHBIX cepax MpodecCHOoHaTLHON

JNEATCIIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEAHEro 00I1Iero 00pa3oBaHUs BKIIIOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYyYAIOUIUXCS
MEXKIUCIUTUTHHAPHBIC (MEXKIIPEAMETHBIC) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIHeNU(PUKY METOIO0B TIO3HAHUS,
WCIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliece, CUCTeMa, Hay4dHbI (akT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, KCCIieI0BaHNe, HAOIIOICHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHEC);

yHUBEpCaIbHbIC YUYeOHBIC NelCTBHS (TI03HABATEIbHBIC, KOMMYHHUKATHBHEIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmHpoBaHue (yHKIHMOHATIBHOM
IPaMOTHOCTH U COIMATIbHON KOMIIETEHIIUN 00YYaroINXCs;
CHOCOOHOCTD oOyJaromuxcs UCTOJIb30BaTh OCBOCHHbBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIE
JICCTBUS B MIO3HABATEILHOM U COLUAIIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU Y4eOHBbIMH MOo3HABATEJbHBIMH
JeCTBUSIMU:

1) 0a30Bble JIOrHYecKue AeCTBUSI:

CaMOCTOSITEIbHO  (OpMynIMpOBaTh W aKTyallU3UpOBaTh  MpooOsiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIH JEATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH HX
JIOCTUKEHUSA, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIIO0JIb30BaTh TMPU OCBOCHUU 3HAHMN NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJIATh XAPAKTEPHBIC MPHU3HAKHU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSCHEHHS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMPATh OCHOBAaHHUS H KPUTCPHH I KJIacCH(PUKAIMKM BEIICCTB U
XMMHUYECKUX PEAKIUN;

yCTaHABIMBATh TMPUYMHHO-CICJICTBEHHBIE CBSI3U MEXKAY HM3yd4aeMbIMU
SIBIICHUSIMU,

CTPOHUTHh JIOTHUECKHE PACCYXXJCHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS B PpaccMaTPUBACMbBIX
SIBIICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) JIEMEHTa, XuMHU4ueckast (hopMyra, ypaBHEHUE XUMUYECKON peaKIuu
— MPU pElICHUH Y4YeOHBIX TMO3HABATEIbHBIX M IMPAKTHYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS IS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUIECKUX PEAKITUH.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIHpOBATH IS U 33J1a4d UCCIICIOBAHUS, UCTIOIb30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MMO3HAHUS U OCHOBBI JJII (DOPMHPOBAHMS THIIOTE3bI IO MPOBEPKE IMPABHUILHOCTH
BBICKA3bIBACMBIX CYXKICHUH;

BJIaJIETh HAaBBIKAMH CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX AKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
mporiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyITHpPOBATH
000O0IIIEHUS U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICAOBAHUA,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YUYEHUUYECKON HCCIENOBATENbCKOM W MPOEKTHOU
JEATEeNIbHOCTH, TMPOSBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTUUISCKUX 3a]1a4, TPUMECHEHHUIO Pa3 TMIHBIX METOJIOB
MTO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATbCA B PA3IUYHBIX HCTOYHMKAX HWHOoOpManuu (HaAy4dHO-
MONyJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPAaBOYHBIE IMOCOOUSs,
pecypcel MHTEpHETA), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUIOB U (opM
MpeCTaBICHUSI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTD;



(GbopMyIIMpOBaTh 3alpPOChl U MPUMEHATh PA3IUYHbIE METOIbl MPU TOUCKE U
orbope wuHbOpPMAIUM, HEOOXOJUMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
ONPEICIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  NpEICTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCIOJIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJICTBA MPU PabOTE C XUMUYECKON
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((U3ndecKkue U MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, ()OpMYJIbl, a00OpEBHATYPbI, HOMEHKIIATYPY;

UCIIONIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIrJISIAHOCTH.

OBJageHne yHMBEPCAIbHBIMH KOMMYHHMKATUBHBIMHU A€ICTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B XOJ€ Iuajaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  UJEH, (OPMYJIHPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTENBHO BBIITOJIHEHMS MPEJI0KEHHOH 3a1a4H;

BBICTYIIaTh C TNPE3CHTALMEN PE3yJIbTATOB MO3HABATEIBHON NIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOICTB
M3Yy4YaeMbIX BEILECTB, pealn3aluy y4eOHOro MpoeKTa u (popMyIupoBaTh BBHIBObI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3WULUNA B
X0J1e 00CyXIeHHS 1 OOMEHA MHEHHUSAMH.

OBJaieHre YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

CaMOCTOATENFHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATENIbHYIO
NeATENbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIHMPOBaTH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh TPEIJaraéMblii aJroput™M JACHUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJiee
3¢ dexTuBHBIN crnoco0 HMX peumeHuss ¢ Y4YETOM TOJyYEHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBIISITH CAMOKOHTPOJIb CBOEH JAECATEIIBHOCTH HA OCHOBE CaMOaHaJIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenMeTHble pe3yJbTaThl OCBOEHMS Kypca «OpraHuueckas XHUMHS»
OTpaXkaror:

cOpPMHPOBAHHOCTh  MPEACTABICHUH O XHMMHYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMUHU B IO3HAHUU SIBJICHUN IPUPO/IBI,



B (OPMUPOBAHWUU MBIIUICHUSI W KYJIbTYpPbl JHYHOCTH, €€ (DYHKIIMOHATIBHON
I'PaMOTHOCTH, HEOOXOUMOM JJI pelIeHUs] MPaKTUYECKUX 3a/1ad U HKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpelIE;

BJIQJICHUE  CHUCTEMOM  XUMHUUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralOIINE TMOHATUS (XMMHYECKUWA JJIEMEHT, aToOM, OJJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIGHTHOCTb, 3JIEKTPOOTPUIIATETbHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas dopmyina (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJSpHas
Macca, MOJISIPHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
W30MEpUsl, U30MEPHI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTJI€BOAOPOIbI, KUCIOPOI U
a30TCOJIEp)KAIIUEe COEIUHEHHUs, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (T€OpUS CTPOCHUS
opranndeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXale B OCHOBE MOHUMAaHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHUX
SBIICHUM, (DAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYYECHUU U
0€30MacHOM HCIOJIb30BAHUN BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AESTEIIbHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTepHbIE MPU3HAKUA TOHSATHM,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OMHUCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPTaHUYECKUX COCAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHUYECKYH) CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYECKMX BEIIECTB W YPAaBHEHUM XUMHUYECKUX PEaKIUH,
M3TOTaBIUBATh MOJIEM MOJIEKYJ OPraHMYECKUX BEIIECTB JI WLIIOCTpAIlUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAJJIC)KHOCTh HM3yUYECHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OINpeAcIEHHOMY
KJIACCy/Tpynne COeQUHEHUM (YIJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHMs), JaBaTh KM Ha3BaHUS IO
cuctematuueckoit Homenknatype (IUPAC), a Takke NpHUBOJIUTH TPUBHAIBHBIE
Ha3BaHUSI OT/ACJIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH, AllETUJICH,
ATWJICHIJIMKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmai, eJIII0J103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OIMHAPHBIC U KPATHBIC);

cOpPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOSHUE, (PU3UICCKHE
U XUMHYECKHE CBOMCTBA THUIMYHBIX IMPEJICTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, 3TUJICH, POIWIICH, alleTUJICH, OyTaaueH-1,3,
MeTwiOyTaaueH- 1,3, 6eH30J1, METaHOJ, ATaHOJI, STUJIIEHIJIMKOIb, TJIULEPUH, PeHOI,
areTabJICTU, MypaBbUHAS U YKCYCHAsI KHCIIOTBI, TIIOK03a, KpaxmaJl, IeJITi0103a,
aMHUHOYKCYCHAsl KHCJI0Ta), WUTFOCTPUPOBATh T'€HETHUYECKYIO CBS3b MEXIY HUMU
YPaBHCHHSAMH COOTBETCTBYIOIIMX XHMHUYCCKHX PEAKIUA C HCIOIb30BaHUEM
CTPYKTYPHBIX (hOPMYII,

c(OpPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbs (HE(Th, IPUPOIHBINA ra3, yrojb), CIOCOObI UX MEPEPAOOTKU U TPAKTUYECKOE
IIPUMEHEHHUE TTPOTYKTOB IIEPepabOTKH;

c(hOpPMUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYUCICHUS 110 XHUMHYECKUM
ypaBHEHHSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
peaKIny 10 U3BECTHBIM Macce, 00hEMY, KOTHYECTBY OJTHOTO U3 UCXOTHBIX BEIISCTB
WM TIPOAYKTOB PEaKITNH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MMO3HAHUS, UCIIOIb3YEMbIX B XUMUHM MPU W3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOICHHUE, M3MEPEHNE, SKCTICPUMEHT, MOJICTUPOBAHMNE),
WCITOJI30BaTh CHUCTEMHBIC XHWMHYECKHE 3HAHUSA JUIsl TPUHATHS PCIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M WX
IIPUMCHCHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIOIATh MTpaBUJia MOJIH30BAHUS XUMUYCCKON
MOCy/JI0M M J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TakKXKe IpaBuia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIHSMH TIO BBITTOJTHCHHIO J1a00pPaTOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUN IUIAHUPOBATh M BBITIOTHATh XUMHYCCKUM
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB MPYU HarpeBaHUH, MOJIyUEHUE
ATWICHA U U3YYCHHE €r0 CBONCTB, KAYECTBEHHBIC PEAKIIMN OPTaHUYECKHUX BEIIECTB,
JeHATypanus O0eJIKOB MPU HATPEBAHWH, IIBETHBIC PEAKIINH OEIIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKH O€30MacHOCTH TIpu OOpalleHUH C BEIIeCTBAMU U
7a00paTOpHBIM  O0OpPYAOBaHUEM, TMPEACTABIATh  PE3yJbTAaThl  XUMHUYECKOTO
dKCTIEpUMEHTa B (opMe 3amucyd ypaBHEHUM COOTBETCTBYIOIIUX PEAKIUA U
bopMyJIMPOBaThH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPHUTHYECKH AaHAIM3UPOBATh XHUMHYCCKYIO
uHPOpMAIIMIO, TOMyYaeMyl0 M3 pa3HBIX MCTOYHHMKOB (CpeICcTBa MacCOBOMU
uHpopmaruu, IHTepHET 1 IpyTrux);

chOpMUPOBAHHOCTh ~ YMEHHH  COONIIOJaTh  TpaBWJIa  JKOJIOTHYECKH
1eaecoo0pa3Horo TMOBEJEHUsT B OBITY W TPYJIOBOM JACSATEIBLHOCTH B LEJAX
COXpaHEHHUs] CBOETO 3JI0POBBS M OKPYKAIOIICH MPUPOTHON Cpelbl, OCO3HABATH



OMAaCHOCTh BO3JCHCTBUA Ha >KUBBIC OPraHU3Mbl OIPENEIEHHBIX OPraHUYEeCKHUX
BEIIIECTB, MOHMMAas cMbIch mokazarens I[1/IK, moscHsaTe Ha mpumepax CIocoObI
YMEHBIIICHUSI W TIPEJOTBPAICHUS HX BPEIHOIO BO3JCHCTBHS Ha OpPraHU3M
YEJI0BEKa;

JUIsi 0OYyYaronuxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX ITO3HAHUS BEIIECTB U
XUMUUYCCKUX SIBIICHUIM;

JUIS CJIETNBIX M CJA0OBHASIIMX OOYYalIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. Bpaiins mis 3anmucu XMMUYECKUX

bopmyi.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHuvecKas
XUMHS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW TPUPOBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYphl JHMYHOCTH, €€ (YHKIIMOHAIBHON
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYCCKHUX 3a7ad M AKOJOTHUCCKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM Cpeie;

BJIJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWM, KOTOpass  BKIIKOYAET:
OCHOBOITOJIAralOIINe IMOHATUSA (XMMHYECKUI 3JIEMEHT, aToM, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHUCJIEHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKas, BOJIOPO/IHAS ), KPUCTATUTMYECKas PelIéTKa,
TUNBl ~ XUMHUYECKHX  PEAKIMUH, PaCTBOpP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJICKTPOJIUTUYECKAs] JIUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AUCCOIMAK, nepuoandeckui 3akoH [[. M. Menpneneesa,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBpaIICHUs] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUU SI3BIK XUMUHU,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SIBIICHHH, (PAKTOJOTHUYECCKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM MCIOJIb30BAHUH BAKHEHIITMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JICITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTepHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IMOHSITUSA IPH
OTNMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX IPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY IS
cocTaBiaeHus (OpMyJa BEIIECTB M  ypaBHEHMM XUMHUUYECKUX  PEaKIuH,



cuctematuieckyto HoMmeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTICIBHBIX
HEOPTraHWYECKUX BEHIECTB (YrapHblid ra3, YTJIEKUCTBIM ra3, aMMHaK, TraméHas
W3BECThb, HEeTalIEHAasi U3BECTh, TUTHEBAs CO/IA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAsl, MOHHAS, METAJUTMYECKast, BOJIOPOHASI) B COSAUHEHUSX, THI
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJspHasd,
MOHHAs, METAJUTMYECKas), XapaKTep Cpebl B BOJHBIX paCTBOPaX HEOPTaHUYECKHUX
COCIUHCHUM,

c(hOpMUPOBAHHOCTD YMEHUU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/TpyImie
COEJIMHEHUM (TMPOCThIC BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCHJIbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHI pacKphIBaTh CMbBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnaeneeBa 1 JEMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

chOpPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMsl
XuMHYecKux 3aemeHToB JI. M. MeHaeneeBa, UCHONB3ys MOHATHSA «S-, P-, d-
ANIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOMCTB XMMHWYECKUX AJIEMEHTOB M UX COCAUHEHUN MO MepuojaM u
rpynnaM [lepuoguueckont cucrembl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XMMHWYECKUE CBOWCTBA HEOPraHWYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYLIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKLUU I10
pa3IUYHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEarvpyroIINX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTCTICHEW OKHCJICHHUS 3JIEMEHTOB, O0OpaTHUMOCTH
pEeaKIuu, y4acTHIO KaTaau3aropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPAaBHCHHS PEAKIHMHA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPANIEHHBIE YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUUThIBas
YCJHOBUS, TIPU KOTOPBIX 3TU PEAKLINHU UAYT 10 KOHILIA;

c(hOpMUPOBAHHOCTh yYMEHUW TIPOBOJUTH PEAKIMHU, MOATBEPKIAOIINE
KAQ4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, PAaCMO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;



C(OPMUPOBAHHOCTh ~YMEHHMM PACKPBIBATh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIMUN IMOCPEICTBOM COCTaBJIECHMs 3JIEKTPOHHOIO OasiaHca
ITUX PEaKLUH;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKuu OT Pa3NUYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeITHero Bo3aeictsus (nmpunnui Jle [latense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JeKallle B OCHOBE MPOMBINIJIEHHOTO TMOJIYYeHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH MPEJCTABICHUNA 00 OOIIMX HAyUYHBIX MNPUHLMIAX U
HKOJIOTMYECKUX MPOOJIeMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUYUCICHUS C HCIOJIB30BAaHUEM
MOHSTHUS «MACCOBas J10J1s BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHUH ra30B MpU
XUMUYECKUX PpEaKIMAX, MacChl BEUIECTBA WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOUIMX B PEAKUUU
BEIIECTB, TEIJIOBOrO 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHHS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHHUSI SJHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJII0IaTh MIPpaBuiIa MOJIb30BAHUS XUMUYECKOM
MOCy/Iol U J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TakKe MpaBwia OOpalieHUus ¢
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKLUUSMH MO BBIOJHEHHIO J1a00paTOpPHBIX
XUMHUYECKHX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBIMOJHATh XMUMHUYECKUN
HKCIIEPUMEHT (pa3ioKEeHHEe MEePOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalM3aTopa,
ONpEJICICHHE Cpebl PACTBOPOB BEIIECTB C TMOMOIIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOTO OOMEHa, KaueCTBEHHbIE PEakIuu Ha Cyib(dar-, kKapOOHAT- U
XJIOpU-aHUOHBI, HA KaTUOH aMMOHUS, pEUICHHE 3KCIEPUMEHTAIbHBIX 3a/1ad 0
TeMaM «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH IPHU OOPAILEHUHU C BEIIECTBAMHU M JaOOPAaTOPHBIM 000PYIOBAaHUEM,
NOPEJCTaBISITh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B QopMme 3amucu
ypaBHEHUI COOTBETCTBYIOIINX peakuuil U (popMyIHUpoBaTh BHIBOJIbI HA OCHOBE ATHX
pE3yNbTATOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUECKH aHAIM3UPOBATH XMMHUYECKYIO
uH(pOpMAIUIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHHKAI, UHTEpHET U APYTHUX);

cOPMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  MpaBuUjia  AKOJOTHUYECKU
1eJIecCO00pa3HOro MOBEAEHUs B ObITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOJIHON Cpelibl, 0OCO3HABATh
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPENEIEHHBIX BEIIECTB, TOHUMAs



cmbeicn mokasarens [IJIK, moscHATP Ha mpuMepax CHOCOObl YMEHBIIEHUS |
MPEIOTBPALLECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XAMHUYECKUX SIBIICHUN;

JUISL CHENBIX W CIA0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. Bpalinsg mis 3anmucn XMMHUYECKUX

dbopmyiI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/t P Konrtpoasubie | IlpakTuueckue (1uubp )
NpPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3neu 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XUMHUH
[TpeameT opranmueckoit xumuu. Teopus
1.1 CTPOEHHUS OPraHUYECKUX COCAMHEHUN A 3 Bubmmorexa [IOK
' P P A ' https://lesson.edu.ru/04/10
M. bytneposa
Hroro no pazaeny 3
Paspnen 2. Yriesoaopoanbl
bubnuoreka [IOK
2.1 I1 — 2
PEACTIBHBIC YIIIEBONOPOARL — AIIKATH https://lesson.edu.ru/04/10
29 HenpenenbHble yriaeBoJOPObI: alIKEHBI, 6 1 bub6nuorexa LIOK
' QJIKaIMCHBI, AJIKUHBI https://lesson.edu.ru/04/10
bu6mmoreka [JOK
2.3 A 2
POMATHHECIHE YTIEBOROPOAE! https://lesson.edu.ru/04/10
24 IIpupoaHbIE HICTOUHUKH YIIIEBOIOPOAOB U 3 1 bubnuorexa LIOK
' ux repepaboTka https://lesson.edu.ru/04/10
Htoro no paznemny 13

Paznen 3. Kucinopoacoaepskamnue oprannieckie coeJuHHeHUst

3.1

Crnuptsl. deHon

3

bu6mmoreka [JOK
https://lesson.edu.ru/04/10



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

3.9 Anbpaeruabl. KapOOHOBbBIE KUCIIOTHI. 7 bubnuorexa [IOK
' CnokHbie dQUpHI https://lesson.edu.ru/04/10
bub6mmorexa [JOK
33 YEICBOZEL 3 https://lesson.edu.ru/04/10
Hroro o pazneny 13
Pa3neua 4. A3oTcoaepikanue opraHu4ecKue coeJUHeHHUsI
bubmuoreka [JOK
41 AMMHBI. AMUHOKHCIIOTHL. benku 3 httos://lesson.edu.ru/04/10
Hroro no pasneny 3
Paspnen 5. BeicOkoMOJIEKy IsIpHbIE COCAMHEHUS
bub6mmorexa [JOK
5.1 I1 K .B 2
TIACTMACCRL, DayHyiH. Dorordia https://lesson.edu.ru/04/10
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://lesson.edu.ru/04/10

11 KIIACC

Kosn4yecTBo yacos JJIeKTPOHHbIE
HanMeHoBaHMe pa3/1esioB H TeM undpoBbIe
Ne i/ P Konrtpoabubie | IlpakTuueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbl
pecypcebl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenune atomoB. [leproguyeckuii 3aKkoH
but6mmoreka [IOK
1.1 u [lepunonnueckas cuctemMa XUMHUUECKUX 3
https://lesson.edu.ru/04/10
snemenToB JI. . MenaeneeBa
12 Ctpoenue BeniectBa. MHOrooopasue 4 bubnuorexa [JOK
' BEIIECTB https://lesson.edu.ru/04/10
bubmuoreka [JOK
1.3 X 6 1 1
HMHTACCKHE pealditd https://lesson.edu.ru/04/10
Hroro o pasneny 13
Pa3nea 2. Heoprannueckast XuMust
bu6nuoreka [JOK
2.1 M 6 1
CTaIEt https://lesson.edu.ru/04/10
bubnunorexa LIOK
2.2 H 9 1 1
eMETAIIb! https://lesson.edu.ru/04/10
53 CBs13b HEOPTaHUYECKUX M OPTaHUYECKUX 9 bubnmoreka [JOK
' BELIECTB https://lesson.edu.ru/04/10
Hroro no pasneny 17
Pa3pen 3. XumMus u ;Ku3HbL
3.1 XuMMUS U )KU3Hb 4 bubmrorexa LOK

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



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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Uroro no pazneny

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

34




HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHBbIE
Ne nudposeie
Tema ypoxa Kourpoasbnsie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbl
pecypcsbl
1 IIpenMer opranuyecKo XumMuu, eé 1 bubmuoreka [IOK
BO3HMKHOBEHHE, PA3BUTUE U 3HAUCHUE https://lesson.edu.ru/04/10
Teopust cTpoeHUs OPraHUYECKUX
2 coenuHeHniit A. M. bytnepoBa, e€ OCHOBHbIE 1 https://lesson.edu.ru/04/10
MOJIOKEHUS
[IpencraBnenue o knaccuuxanum
opraHudeckux BemiecTB. Homenknarypa
3 P o P 1 https://lesson.edu.ru/04/10
(cucremaTuyeckasi) U TpUBUAIbHbIC Ha3BAHUS
OpraHUYECKUX BEIICCTB
AJKaHBI: COCTaB U CTPOCHME,
4 ' 1 CTP 1 https://lesson.edu.ru/04/10
TOMOJIOTUYECKHM psiJT
MertaH u 3TaH — npocTennme
5 P 1 https://lesson.edu.ru/04/10
MIPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 https://lesson.edu.ru/04/10
DTUJIEH U IPOIUJIEH — MPOCTEUIIne
7 P P 1 https://lesson.edu.ru/04/10
MIPEICTABUTENH AJIKEHOB
[Tpaktuueckas paborta Ne 1. «Ilomyuenue
8 P p . Y 1 1 https://lesson.edu.ru/04/10
ATUJIEHA U U3YyUYEHHUE €r0 CBOWCTB)
Ankaauensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. [Tomydenue 1 https://lesson.edu.ru/04/10

CUHTCTHUYCCKOI'O KaydyKa U PC3UHbI



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHUN psll. ALIETHIIEH — https://lesson.edu.ru/04/10
MPOCTEUIINN NMPEICTABUTEb aJTKMHOB
BrruncieHust no ypaBHEHUIO XUMHYECKOU

11 yp https://lesson.edu.ru/04/10
peakuuu
Apensl: 6eH301 ¥ TOIyol. TOKCHYHOCTh

12 https://lesson.edu.ru/04/10
apeHoB
I'eneTnueckas CBsA3b yriIeBOJOPOIOB,

13 M FOPOA https://lesson.edu.ru/04/10
MpUHAAJIEKANUX K PA3IMUHBIM KjlaccaM
[IpupoaHbIe ICTOYHUKH YTIIEBOOPOIOB:

14 NPUPOAHBIH ra3 v MOMyTHbIE HEPTSIHbBIE Tra3bl, https://lesson.edu.ru/04/10
He(Th ¥ MPOTYKTHI €€ TiepepaboTKu
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOIYKTHI €€ iepepaboTKu
KontponsHas padoTa 1mo pazaei

16 P P pasiey https://lesson.edu.ru/04/10
«YTIIeBOAOPOIBD)
IIpenenpHBIE OMHOATOMHBIE CIIMPTHI:

17 pent a P https://lesson.edu.ru/04/10
MeTaHOJI U 3TaHo1. Boopoanas cBs3b
MHOT0aTOMHBIE CITUPTHIL: STHJIECHTIUKOIIL U

18 p https://lesson.edu.ru/04/10
TJIULIEPUH
deHo: CTpOSHNE MOJICKYIIBI, (PH3HYSCKHE U

19 P . Y ¢ https://lesson.edu.ru/04/10
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
Anpaerunel: hopManbIerul U alleTalIbIeTU/I.

20 Aernit: hop AT att AeTIA https://lesson.edu.ru/04/10
AneroH
OOHOOCHOBHBIE IIPeeIbHBIE KAPOOHOBEIE

21 A e P https://lesson.edu.ru/04/10

KHCJIOTBI: MypaBbUHAA U YKCyCHas
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[TpakTuueckas pabora Ne 2. «CoiicTBa

22 . https://lesson.edu.ru/04/10
pacTBopa YKCYCHOM KHCIIOTBI»)
CreapruHOBas U OJIEMHOBAS KHACIIOTHI, KaK

23 P https://lesson.edu.ru/04/10
l'[pe,I[CTaBI/ITeJ'II/I BBICIIIHUX Kap6OHOBBIX KHUCJIIOT
MBIHa KaK COJIK BBICIIIUX Ka 60HOBBIX

24 N p https://lesson.edu.ru/04/10
KHCJIOT, UX MOIOIIEE JEHCTBHE
Crnoxubie 3(hUpbI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIHN3 CIOKHBIX https://lesson.edu.ru/04/10
3¢upoB
JKupel: ruapons, npuMeHEHHE,

26 P AP p https://lesson.edu.ru/04/10
OuoornuecKas pojb )KUPOB
VYrieBoabl: cocTaB, KiaacCH(pUKaIus.

27 Bakneiimue npeacTaBuTENN: TIOKO03a, https://lesson.edu.ru/04/10
bpykTO3a, caxapo3a
KpaxMmai u memrroio3a Kak IpupoIHbIe

28 p H PHpO https://lesson.edu.ru/04/10
IIOJINMEPHI
KonTponbHas paboTa no paszneny

29 «Kucnopopacoaepxaiiue opraHHIeCKHe https://lesson.edu.ru/04/10
COEIUHEHUD

30 AMUHBI: METWUJIAMUH U aHUJINH https://lesson.edu.ru/04/10
AMMHOKHCIIOTBI KaK aM(pOTEepHBIC

31 OpraHUYECKHE COCTMHECHHUS, NX https://lesson.edu.ru/04/10
ouoJiorndyeckoe 3HaueHue. [lentuant
benku xak mpupoaHbIe

32 PHpOA https://lesson.edu.ru/04/10
BBICOKOMOJ'IeKy.HSIpHBIe COCANHCHUA
OCHOBHBIG IIOHATUSA XUMHUHU

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

BBICOKOMOJIEKYJIIPHBIX COEUHEHUN
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OcHOBHEBIE METOJABI CUHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1 https://lesson.edu.ru/04/10
[TnacTMacchl, KayqyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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

11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoxka Kourpoasbnsie | IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIe
padoTsbI padoTsbI
pecypchl
1 XUMHUYECKUM 3JIEMEHT. ATOM. 1 bubmuoreka [IOK
DneKTpoHHas KOHPUTYpAILHs aTOMOB https://lesson.edu.ru/04/11
Ilepuoanueckuii 3aKOH U
[leproanueckas cucTeMa XUMHUYECKUX
bu6mmoreka [JOK
2 snementoB J[. 1. Menzeneena, ux 1
. . https://lesson.edu.ru/04/11
CBSI3b C COBPEMEHHOM Teopueit
CTPOCHHUS ATOMOB
3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB
XUMHUYECKHX JJIEMEHTOB H UX
3 COCIMHEHUI MO IpyIIiaM U NEePUOJIaM. 1 bubnmnoreka [JOK
3HaveHHE MEPUOANIECKOTO 3aKOHA U https://lesson.edu.ru/04/11
CHCTEMBI XUMHUYECKHX dyeMeHToB [[. 1.
MemnpeneeBa B pa3BUTHH HayKd
Crpoenue BemiecTBa. XuMHUUECKast
4 CB#3b, €€ BUJIBI, MEXaHU3MBI 1 bubmuoreka [IOK
00pa3oBaHus KOBAJICHTHOM CBSI3H. https://lesson.edu.ru/04/11
Bonopoanas cBsi3b
BaneHTHOCTS.
5 DIIeKTpOOTpULATENBbHOCTh. CTENEHb 1 bubnmoreka [JOK

OKHCIICHHs. BerecTBa MOJIEKyJIApPHOTO
Y HEMOJIEKYJIIPHOTO CTPOSHMSI

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
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ITousTue o JUCIICPCHBIX CUCTEMAX.

6 VicTuHHBIE ¥ KOJUTOUIHBIE PACTBOPHI. bubmorexa LIOK
https://lesson.edu.ru/04/11
MaccoBast 107151 BeliecTBa B pacTBOpe
Knaccudukanus u HoMeHKIaTypa
7 HEOPraHUYECKUX COCTUHEHUM. bubnmoreka [JOK
I'eneTnueckas CBA3b HEOPraHUYECKHUX https://lesson.edu.ru/04/11
BEIIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanmss XuMUUeCKUX peakiuii
B HEOPraHWYECKON U OPraHU4YECKON
3 XUMUHU. 3aKOH COXPaHEHUS MacChl bubnuotexa [JOK
BEILIECTB; 3aKOH COXPAHEHHUS U https://lesson.edu.ru/04/11
IIPEBPALICHMS] SHEPTUU TIPU
XUMHUYECKHUX PEaKIHsIX
9 Ckopoctb peakiuu. OOpaTumblie bu6nuoreka [IOK
peakuuy. XMMUYECKOE PAaBHOBECHE https://lesson.edu.ru/04/11
[TpakTrueckas padorta Ne 1. «Bnusiaue
10 pasIUYHBIX ()aKTOPOB HA CKOPOCTH bubmmorexa [IOK
. https://lesson.edu.ru/04/11
XUMHUYECKON peaKinm»
DNEKTPOIUTHYECKAS JUCCOLIUALUS.
ITonsiTHE O BOIOPOJHOM MOKa3aTese
11 (pH) pactBopa. Peakiinu HOHHOTO bubmmorexa [IOK
https://lesson.edu.ru/04/11
oOMeHa. ['uaponn3 oprann4eckux u
HEOPraHUYECKUX BEILECTB
OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIE
12 peakumu. [TousaTue 06 snmekTposmse bubmorexa OK
. https://lesson.edu.ru/04/11
pacIyiaBoB U pacTBOPOB COJICH
13 KonTponbhas pabota no paszneny bubnuorexa [IOK

((TeOpeTI/I‘{CCKI/Ie OCHOBBI XUMHHN»

https://lesson.edu.ru/04/11
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Mertannsl, UX IMOJIOKESHHUE B
[lepuonnueckoi cucTeMe XUMUYECKHUX
anemenToB /1. 1. MenaeneeBa u

bu6mmoreka [JOK

14
O0COOCHHOCTH CTPOCHHUS aTOMOB. https://lesson.edu.ru/04/11
OO6mue ¢puznyeckue CBOMCTBa
METaJIOB
CruiaBbl METaJLIOB.
15 DIEKTPOXUMHUUECKUI PII HAIPSOKEHUI bubmmorexa TIOK
p p p https://lesson.edu.ru/04/11
METaJIOB
XUMHYECKUE CBOMCTBA BaXKHEUIIINX
16 METaJUIOB (HATPHUH, KU, KaIbITUi bubmmorexa LOK
. p . ’ > https://lesson.edu.ru/04/11
MarHui, aJlFOMUHUN) U UX COCAMHCHUI
17 XHUMHYECKUE CBOMCTBA XpOMa, MEU U bubnuotexa [JOK
UX COCOUHEHUN https://lesson.edu.ru/04/11
18 XUMHYECKUE CBOMCTBA IIMHKA, JKeJe3a bubmuorexa [{OK
U UX COCTUHEHNN https://lesson.edu.ru/04/11
[Tpaktuueckas padora Ne 2. "Perenue
bu6mmoreka [JOK
19 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
. https://lesson.edu.ru/04/11
«MeTanab»
Hewmeraiibl, uX MOJI0KCHHUE B
20 Ilepuonnueckon cuCTEME XUMUYECKHUX bu6nuoreka LIOK
anemenToB 1. 1. MenneneeBa u https://lesson.edu.ru/04/11
OCOOEHHOCTH CTPOECHHUS aTOMOB
®duznuecKkue CBONCTBa HEMETAIIORB.
21 AmnIoTponus HeMeTauIoB (Ha mpuMepe bubnmnoreka [JOK

KHCII0poJ1a, cephl, hocdopa u
yriiepoia)

https://lesson.edu.ru/04/11
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99 XUMHYECKHE CBOMCTBA raJIOTCHOB, bu6moreka [IOK
Cephl U UX COCTMHEHUN https://lesson.edu.ru/04/11

23 XuMHYecKue CBOMCTBa a30Ta, pocodpa bubnmoreka [JOK
U UX COCTUHEHNN https://lesson.edu.ru/04/11

24 XUMHYECKUE CBOMCTBA yIJIEPO/a, bu6nuoreka [IOK
KPEMHUS U UX COEIMHEHUIN https://lesson.edu.ru/04/11

o5 [IpruMmeHeHue BaXKHEUIIINX HEMETAIIOB bu6nuoreka [IOK
U UX COCTUHEHUHN https://lesson.edu.ru/04/11
O06o01eHre u cucTeMaTu3alus 3HaHuM

26 o reme «Hemeranneny. Berancnenus bubnuotexa [JOK
10 YPABHEHUAM XUMHUUYECKUX PEAKIUI https://lesson.edu.ru/04/11
U TEPMOXUMUYECKHE PACUETHI
[Ipaktuueckas padota Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME Bubnmorexa [IOK
" P | https://lesson.edu.ru/04/11

Hemerannsr"»

28 KonTponbHas pabota no Temam bubmuorexa [IOK
«Metamne» n «Hemeramib https://lesson.edu.ru/04/11
Heopranuueckue u oprannueckue

29 KucIoThl. Heopranuueckue u bubmmorexa [IOK

’ p https://lesson.edu.ru/04/11
OpTraHUYECKUE OCHOBAHUS
AMpoTepHbIe HEOPraHUYECKHUE U

30 OpraHMYECKNUE COCTUHEHMUS. bubnuoreka LIOK
['eneTnueckas CBsI3b HEOPTAHUYECKUX U https://lesson.edu.ru/04/11
OpraHMYECKUX BEIECTB
Ponb xumun B obecrieyeHnn

31 HKOJIOTUYECKOM, IHEPTeTUIECKON U bubnmoreka [JOK

MUIIEBON 0€30MaCHOCTH, PA3BUTHH
M€ IULINHEL

https://lesson.edu.ru/04/11
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[IpencraBienust 06 0OIIMX HAyYHBIX

bubmuoreka [JOK

32 npHHIHTax HpOMLimHeHHOFO ! https://lesson.edu.ru/04/11
MOJTYYCHUS BXKHEHIITUX BEIIIECTB
33 YenoBek B MUpPE BEIIECTB U 1 bu6mmoreka [IOK
MaTepHUalioB https://lesson.edu.ru/04/11
bubmunorexa LIOK
34 XHMISE H 3/10POBEE HE/IOBCKA ! https://lesson.e]ju.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

» Xumusi, 10 xkmace/ IN'abpuensta O.C., O01ecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemieHue

» Xumus, 11 knacce/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiecTBo «M31aTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

Xumus.10-11 knace. ba3zoBbiil ypoBeHb: yUeOHUK JJ1s1 00111e00pa3oBaTEIbHbIX
YUPEXKACHUN

/O.C.I'abpuenss. -M.: JIpoda, 2013

Xumust. 10-11 xnacc. [IpodunbHBI ypOBeHB: YUeOHUK TS
0011e00pazoBaTeIbHbIX YUPEKACHUH /

O.C. I'abpuensn, @.H. MackaeB u ap.— M.: [Ipoda, 2009.

Opranuyeckasi XMMUsl B TeCTax, 3aja4ax, ynpaxueHusax. 10 k. — ['abpuensn
0.C., Octpoymos IN.T".,

M.: JIpoda 2003-2005.

Tectel o xumuu: 10-i1 k1.: k yueoHuky O.C.I'abpuensna u ap. «Xumus. 10

kimace» / M.A.Ps60B,



P.B.JIunsko, E.}O.HeBckas. — M.: «9x3amen», 2006. — 158 c.
3amauHuK 1Mo XuMuu s yqamuxcs 10 kimacca o01eodpa3oBaTenbHbIX
yupexaenuit: [lpopunbHbii

ypoBenb, Ky3nenosa H.E., JIéskun A.H.- M.: Benrana-I"pad, 2007
Marepuansl aiist noaroroBku k EI'D: EI'D 2011. Xumus. TemaTtuueckue
TPEHUPOBOYHBIC 3a1aHUSI /

N.A.CoxkomnoBa. —M.: Dkcmo, 2011.

Jlutepatypa nnst yuuTens

Xumus. 10-11 xnacce. ba3oBblil ypoBeHb: yueOHUK U1 00111€00pa30BaTeNbHBIX
YUPEKACHUN

/O.C.I'abpuenss. -M.: JIpoda, 2013

Xumus. 10-11 knacc. [IpodunbHbIN ypOBeHB: YICOHUK IS
0011e00pa3oBaTeIbHBIX YUPEKIACHUH /

O.C. I'abpuensa, ®.H. Mackaes u np.— M.: [lpoda, 2014

IMNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 Xumus v )KU3Hb: HAYYHO—TIOMYJISIPHBIN KypHAI

http://www.hij.ru

2 AJIXUMHUK

http://www.alhimik.ru

3 A30yKka BeO-moucKa JjIsi XUMHUKOB



http://www.chemistry.bsu.by/abc

4 Ananutuyeckas XUMus
http://www.geocities.com/novedu

5 Kypc oprannueckoi xumunu 3a 10 kimacc
http://formulad4.narod.ru

6 Mup xumMuun

http://www.chem.km.ru

7 Opranuyeckas XUMUs
http://cnit.ssau.ru/organics

8 OTKPBITBIN KOJUICK: XUMHUS
http://www.chemistry.ru

9 Xumusg i Bcex
http://www.informika.ru/text/database/chemy/START.html
10 DxcniepuMeHTaNbHAS XUMUS
http://www.chemexperiment.narod.ru

11 DnexTpoHHas OMOIMOTEKA 10 XUMUU
http://www.chemnet.ru/rus/elbibch.html
12 Penetutop no XxumMuu
http://chemistry.nm.ru

13 Uudopmarus 1no XumMuu
http://www.chemrar.ru

14 I'azera “Xumusa”



http://www.1september.ru

15 TecTupoBaHue 1Mo XUMUU

http://kokch.kts.ru/cdo
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