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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma snektuBHOro kypca (OK) «Xumus: mpocto o cioxHom» ana 11 kmacca
paszpaborana Ha ocHoBe DenepanbHOrO 3aKoHA OT 29.12.2012 Ne 273-D3 «O06 06pa3oBaHUU B
Poccuiickoit ~ @eneparun», TpeOOBaHWMM K  pe3yibTaTaM  OCBOEHHUS  (peaepanbHOiM
o0OpasoBartelbHON MporpamMmsel cpeanero oomiero oopazosanus (OOIT COO), mpeacTaBieHHBIX B
®denepanbHOM TOoCyJapcTBEHHOM oOpaszoBatenbHoM cranaapte COO, ¢ yu€érom Konnenuuu
npenofaBaHus yueOHOro mpeamera «XuMmus» B 00pa3zoBaTelIbHBIX opranusanusx Poccuiickoit
Deneparuy, pealn3youX OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJIOXECHUI
«Crtparerun paszButusi BocnutaHusi B Poccuiickoit ®@enepaunu Ha nepuoa g0 2025 roxa»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumuueckoe o0Opa3oBaHHE, TMOJy4aeMoOe BBIMYCKHUKaMH  00IIeo0pa3oBaTebHON
OpraHM3aly, SBISIETCS HEOThbeMJIEeMOM uacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIHOYEBBIX
LEHHOCTEH, MNPUCYIIUX LEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHus. OTU ILEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
IPUPOJIHOI cpejie.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0coOy0 pojib B COBPEMEHHOMU
LIUBUJIN3ALMU, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
dbopMupOBaHUE PAallMOHATILHOTO HAYYHOTO MBIILJICHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy’KarollleM MHUpPEe KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
HA OCHOBE MOHHMMAaHHS BEUIECTBEHHOI'O COCTAaBA OKPY’KAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMH, XHUMHSA CTaja
HEOTHEMJIEMOI 4YacTbI0 MHPOBOHM KYJIbTYypbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO Tpyda U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKol, MNUIIEBOM, 3KOJIOIMYecKod O0e30MacHOCTH H
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOUIMMHM LENSIMM M HPUHLUIAMHU CpeIHEro oouiero odpa3oBaHus
conepkanue OK OpHEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOJITOTOBKY
oOyyaromuxcsi, HEOOXOAMMYI0 UM JJIi BbIPAaOOTKH MHPOBO33PEHUYECKHX OpPUEHTHPOB,
YCIIEIIHOTO BKJIIOYEHUS B KU3Hb COLIMYMA, IPOAOIDKEHHS 00pa30BaHMsl B Pa3IUYHBIX 007acTsX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

Cocrasmsiromumu npenaMera OK - sBisitores 6a3oBble Kypebl — «OpraHudeckasl XuMus» 1
«O01mas u HeopraHuyeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKAaHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMA 3HAHUI M0 HEOPTaHMUECKOW XUMHUU (C BKIIIOUEHUEM 3HAHUHN U3
oOmieil XuMUM) W oOpraHudyecko Xumuu. POpMHUpPOBAHUE JAHHOW CHUCTEMBbl 3HAHUN IpU
M3YYEeHUHU TpeaMmeTa obecrednBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3Hsl BEIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxaHus KypcoB — «Oprannueckas Xumus» U «O01as 1 HeopraHuuecKas
XUMUS» cpopmupoBaHa B mporpamme no DK Ha OCHOBE CHCTEMHOIO MOJXOJa K H3YyYEHUIO
yueOHOro Marepuaiga M OOYCIIOBJI€HA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUUECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHH BEILECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)kK€ Ha yYpOBHE CTEPEOXHMHUYECKUX M DJEKTPOHHBIX MPEICTaBICHUH O CTPOEHUU BEIIECTB.



Ceenenus o0 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJIOB 0O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKkol XMMHUU IOIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUsS MEpBOHAYAIBHBIC
IPEICTaBICHNUS O XUMUYECKOM CBSA3M, KIACCU(PHUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

ITon HOBBIM yriiom 3peHust B OK paccmaTpuBaeTcs M3y4eHHBIH Ha YpOBHE OCHOBHOI'O
o0miero o0Opa3oBaHUs TEOPETHUECKUI MaTepuan U (HaKTOJOTUUIECKHE CBEACHUS O BEUIECTBAX U
XMMHUYECKOM peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOmas M HEOpraHudeckas XUMUs»
00yyaroImuMcsl IPEJOCTaBIIAETCSI BO3MOKHOCTh OCO3HATh 3HAYCHHE NMEPHOAMYECKOIO 3aKOHA C
OOLIETEOPETUYECKUX U METOJI0JIOTUYECKUX TO3ULMM, II1y0Ke MOHATh UCTOPUYECKOE U3MEHEHNE
(GYHKIMI 3TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBSICHSIOIICH U IPOTHOZUPYIOIIEH.

Envnas cucrema 3HaHUM O BaXHEHMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTCKaHUS
nononssercs B DK aneMeHTaMu cosiepikaHus, UMEIOLUMMU KYJIbTYPOJIOTMUYECKUIM U IPUKIIATHON
XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHHMMAHUIO B3aUMOCBSI3U XHMHUU C JIPYTUMHU HayKaMu,
packpbIBalOT €€ poJib B IIO3HABATEIBHOM M IIPAKTHYECKOM [JEATEIIBHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIHTaHMIO YBaKCHUs K IIpOLEcCYy TBOpPUYECTBA B 00JacTU TEOPUM U
IPAKTUYECKUX MPUIOKEHUM XUMUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOILIECTBEHHO
U JMYHOCTHO 3HAYUMBIX NpoOJeMax, CBS3aHHBIX C XHMHEH, KPUTUYECKA OCMBICINBATH
UHPOPMALIMIO U TMPUMEHATh €€ Ny IONOJHEHUS 3HAHUM, PELICHUS MHTEIUIEKTYalbHBIX U
JKCHEPUMEHTAJIbHBIX HCCIEI0BATEIbCKUX 3a7ady. B 1enom conepikaHue yyeOHOro Ipeamera
«XUMUS» NaHHOTO YPOBHS M3YYEHHUS OpPUEHTHPOBAHO Ha (OPMHUpPOBAHHE Y OOYHYAIOUIMXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TIOHUMAaHUS (HIOCOPCKUX HAEH, TaKMX KaK: MaTepHalbHOE
€/IMHCTBO HEOPIaHMYECKOT0 M OPraHMYecKoro Mupa, oOyCJIOBIEHHOCTb CBOICTB BELIECTB HX
COCTAaBOM U CTPOECHHEM, I103HABAEMOCTb IIPUPOJHBIX SIBICHUHN IYyTEM DKCIEPUMEHTA U PELICHUS
MPOTUBOPEUNI MEX1y HOBBIMU (DaKTaMU M TEOPETUUECKUMHU IPEINOChUIKAMH, OCO3HAHUE POJIU
XUMHUH B PELIEHUU SKOJIOTMUECKUX MpoOJeM, a Takke MpodieM cOepexeHUs] SHEePreTHYecKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpPHAJIOB.

B nnane pemeHus 3agad BOCHMTAHUS, DPa3BUTHUS U COLMAIM3ALMU  OOYYAIOLIMXCS
IOPUHATHIE MPOTpaMMON MO XUMHHM IOAXOAbI K OINpPEAETICHUI0 COJAEp)KaHHUS W IOCTPOEHUs
npeaMeTa NpeaycMaTpuBaroT (GOPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUHM, MMEIOIINX
6a30Boe 3HauUEHME JUIsl pa3IMYHBIX BUJIOB JEATEIILHOCTH: PEIIeHUs MpobseM, MOUCKa, aHalnu3a U
00paboTku HH(OpPMAIMK, HEOOXOJUMBIX s NPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIE0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IIO3HAHUN XUMUMU.

B npaktukxe npenoaaBanust DK kak Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHus, Tak U HA
YPOBHE CpeAHEero oouiero oOpa3oBaHusi, MIPU ONPEIENCHUH COIEPKATEIBHON XapaKTepUCTUKU
Lelned W3y4YeHHs IpeIMeTa HalpaBIe€HUEM IIEPBOCTENIEHHON 3HAYMMOCTH TpPaJULMOHHO
npusHaércss (GOpPMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTM COBPEMEHHOIO
€CTECTBO3HAHMS, IPAKTUYECKOM [JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBON KynbTypbl. C METOAMYECKON TOYKM 3pEHUS TaKOM MOAXOJ K ONPENEIICHUIO LENel
W3YYEHHUS MIPEIMETA SBJISIETCS BIIOJIHE ONPABIAaHHBIM.

CornacHo JaHHOW TOYKe 3pEHMS TaBHBIMU IensMu u3ydeHus DK Ha 0a30BoM ypoBHE
SABJISIOTCSA:

e (opMUpOBaHHE CHUCTEMBl XHMHYECKHUX 3HAHUM KaK BaXHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KApTUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHATHSA,
(dbyHaaMeHTalbHbIe 3aKOHBl U TEOPUM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U



MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHNII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH WX PA3BUTUS U CTAHOBIICHHUS;

e (¢dopMupOBaHHE U Pa3BUTHE MPEJICTABICHUN O HAyYHBIX METOAAaX MMO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX UI MPUOOPETeHNUsS YMEHHI OpPHUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SIBJICHUI, UMEIOIIUX MECTO B MIPUPOE, B IPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUUW M CHOCOOOB JIEATEIbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COOIIOJACHHEM TMpaBuil 0e3011acHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTHKA LI€JeH U 3a7a4 U3Y4YEHHUs NpEAMETa B
porpaMMme 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHUOPUTETAMU
B cucTeMe cpeaHero ooOmiero obpaszoBanusi. CeronHs B MpENoJaBaHUU XUMHH B OOJbIleiH
CTETIEHU OTHAETCA NpPEANOYTEeHHE MPAKTUYECKOH KOMIIOHEHTE COJEepKaHUs OO0ydeHus,
OPUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa30oBaTENbHON OpraHu3alii,
BJIQ/ICIONIEr0 He HAOOpOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHHUSIMH aKTUBHOTO TMOJY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW XKU3HU Ui PEIleHUs
IPAKTUYECKUX 3ajau.

B cBs3u ¢ atum npu uzydennu DK qoMuHupyrolee 3Ha4eHue MPUoOPETatoT TaKUe LETU U
3aJa4u, KaK:

ajanTanus OOyYalIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS — MHPA,
dbopMHUpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHATHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUAX, CBA3AHHBIX C BELIECTBAMH U UX MIPUMEHEHHEM;

dbopMupoBaHue Yy OOYYarOIIMXCS KIIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIHN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUEHUE JIJISl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIICHUs IpooiieM,
MOUCKA, aHaimu3a W 00padoTku uHOOpPMAIUU, HEOOXOMUMBIX JUIsI TPUOOPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJI OLIEHKH C
MO3UILIUN HKOJIOTHUECKOH 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPENaY;

pa3BUTHE M03HABATENIbHBIX UHTEPECOB, NHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
0o0yJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHON U Hay4yHO-TIONYJIIpHOW HH(POPMALIUY XUMUYECKOTO
COJIEpKaHuUs;

(dbopMupOBaHUE U pa3BUTHE Yy O0YUAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIIIEHUS,
HaOJI01aTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAaHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCTIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHMYECKON HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pElIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOIONOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHUs MPUPOIHOTO
paBHOBECHsI, OCO3HAHHUSA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJIE U CBOEMY
3JI0OPOBBIO, a TaK)Ke MPUOOPETEHHs OMBITA MCITOJIB30BAHMS MOYYCHHBIX 3HAHUHA JUIS TIPHHSATHUS
TPaMOTHBIX PEIICHUI B CUTYAIUSX, CBI3aHHBIX C XUMUYCCKHUMH SIBIICHUSIMHU.

OOmee ymcao 4acoB, OTBeNEHHBIX I u3ydeHuss DK, Ha 0a30BOM YpOBHE CpelHEro
o0miero oopa3oBaHus, coctapiusieT 34 yaca.



COJEPKAHUE OBbYYEHUA

11 KUIIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMenThl. OCOOCHHOCTH
pacrpeziesieHusl 3JIEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DneKTpoHHas: KOH(QUTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHYECKUX 3yeMeHToB . U
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa U llepuoanueckoil cHUCTEMBl XUMHYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TpyNIaM U nepuojam. 3HaueHHEe NEPUOANUYECKOT0 3aKOHA B Pa3BUTUHU HAYKU.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMUYECKON CBS3U (KOBaJCHTHAas
HEeNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHMsS KOBaJCHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIH M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsizb. BaeHTHOCTD.
DneKTpoOTpULATEIbHOCTh. CTeNeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BewecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKON PEIETKH.

IlonsiTHE O AMCHEPCHBIX cUCTeMax. MICTMHHBIE M KOJJIOMIHBIE pacTBOPBL. MaccoBas 1ouist
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumunyeckass peakuus. Knaccudukanus XUMHUYECKMX peakUuid B HEOPraHUYEeCKOW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHOBecHe. (DakTOpbI, BIUAIOIIHAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BELIECTB: KHUCJIast, HEUTpaIbHAas, IEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YUEHHUs BEIIECTB M UX IPEBpAILEHUM: JEMOHCTpalus
tabmun «llepuonnueckass cucrema xumudeckux snementoB Jl. M. MengeneeBa», usydyeHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJII0JAeHHEe U OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTalu3aTopa,
OIIPENIEJICHUE CPEllbl PAaCTBOPOB BEILECTB € IOMOIIBIO YHUBEPCAIBbHOIO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINH.

Pacuérnrie 3amaun.

Pacuérpl 10 ypaBHEHHAM XUMHUYECKUX PEAKIHI, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM ITOHATUS «MACCOBAsl JOJIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
sanementoB JI. M. MenneneeBa U 0COOEGHHOCTH CTpOeHHsI aToMoB. (Du3nMyeckHe CBOWCTBa
HEMETAJUIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KHCIOPOACOASPIKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKSHUN
METAaJIJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPWH, KaJWid, KaJbIlMd, MAarHuu,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mme cnocoObI MoTyYeHHsI MeTaIUIOB. [I[puMeHeHne MEeTaIIIOB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHUsS BEIIECTB M UMX NPEBPAIICHUN: H3YYCHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHWE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIECTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEUIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B o0ecnieueHnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IIO3HAHUS BEHIECTB M XHUMUYECKUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
BaKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHANOB: BAKHEHIINE CTPOUTEIbHBICE MaTEpPHAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XUMHS U 3]I0POBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanmu3anus MeXNpeaMETHBIX CBSA3EH MPU M3ydeHUU OO0IIel U HEOPraHUYEeCKOW XMMHUU B
11 xmacce ocymiecTBIsSeTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE MOHSITHs: HAY4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccuukamusi, MNEepPHOAUYHOCTh,  HAOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOIIAEMEBIE, TOTLINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTUYeCKasi MPOMBIIICHHOCTh, TPOU3BOIACTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaoB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE OO0YYarOIIMMHCS POCCUHCKON TIpa)KAAHCKOW HAEHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuxcs PyKOBOJCTBOBATHCS B CBOCH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOM KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH JKU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOEHHUS IpeaMeTa «XHUMHs» JOCTUTAIOTCS B E€IMHCTBE
yu4eOHOM M  BOCHUTATENBbHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
rpaXAaHCKOTo O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM U IMpPaBWJIaMU TOBEICHHUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH O0YYarOIINXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HopMHUpPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKON MAESITeTbHOCTH OOYYaloIIMXCA M0 pealu3alud
IPUHSTHIX B OOILLECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IPEJICTABICHUSI O COLMAIBbHBIX HOPMax M NpPaBHJIAX MEXJIMYHOCTHBIX OTHOUICHHHM B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOJIHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUYECKOIO MPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUN,
KPOMOTJIMBBIX IKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTEeIbHBIX MOTHMBOB B IIOJIYyYEHHH M TMOCIEAYIOIIEM aHajIu3e
MH(}OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOHUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECCTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUSA LEHHOCTEH 310pOoBOrO M Oe30macHoro obOpasza >KHU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONIOfCHHS TPaBUJI 0E30MacCHOTO OOpAIEeHUs] ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUsA TOCJCACTBUI U HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHUS AIKOTOJS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKOW JIESATEIBHOCTH,
00I11IECTBEHHO T0JIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUWU MPAKTUYECKUX 3a/lady COLHUAIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30BaHMs,
Oynymieit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HCHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCcTBa,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHU TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIHSHUS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
paloHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HEMPUSTHS JIEHCTBHUM, MPUHOCIIIMX BPEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTHMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKONW KYJIBTYPhI, OIBITA
JESATETbHOCTH  DKOJOTUYECKOW HANpaBJICEHHOCTH, YMEHHsSI PYKOBOJICTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHWMAaHUSA CHENU(PUKA XUMUU KaKk HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIIeM



MHUpE KaK O €IMHCTBE MPUPOILI M YEJIIOBEKA, B MO3HAHHM MPHUPOIHBIX 3aKOHOMEPHOCTEU HU
pelIeHrur IPOoOJIeM COXPAHEHUS IPUPOTHOTO PABHOBECHST;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJIs COBPEMEHHOW IUBWIM3AIMHU: B €6
T'YMaHUCTUYECKON HAINpaBICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpbI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOMYMBOTIO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreYeHnH YCIOBHA yCIIEITHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: TOHMUMAaHMS CYIIHOCTH METOJI0OB IO3HAaHMS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJL30BATh MOMydaeMbIe 3HAHMSI IS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINX B HEM H3MEHEHHIA,
YMEHHUS JieiaTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LIEJIbIO TTOJTyYEHHS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMUUECKUE 3HAHUS ISl PEIICHUs TPOoOieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM AeATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEpbhIBHOMY OOpa30BaHHUIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUW 1O XUMHH B COOTBETCTBUM C KU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nIuuyHbix cdepax mnpodeccHoHanbHOU
JIeSITeIIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI
MertanpeameTHble pe3ysbTaTbl OCBOEHHUS YUEOHOro IpeaMmera «XUMHs» Ha YpPOBHE

cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMBIC [JIs1 q)OpMI/IpOBaHI/IFI MHPOBO33PCHUA O6yanOHIHXC$I MCKIAUCHUIITIMHAPHBIC
(MeXMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JPYTHEL);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBatoiye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aromuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJIb30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh 1ENH NeATENbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTAThl ACITEILHOCTU C TIOCTABICHHBIMU IIEIISIMU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HAHUU HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUSA — BBIACIATH
XapaKTEPHBIC TIPHU3HAKU OOHATHH WU YCTaHABJIMBATb WX B3aUMOCBA3b, HCIOJb30BaATH
COOTBETCTBYIOIINE OHATUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;



BbIOMpATh OCHOBAHUS M KPUTEPUHU VI KJIacCU(UKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABIMBATh TPHUUNHHO-CJICICTBEHHBIC CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMHU;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XumMuueckass (¢GopmMylnia, ypaBHEHHE XHMHUYECKONM peakuuu — TMpU PEIIeHUHd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3334, NPUMEHSATh Ha3BaHHbIC MOJIEJbHBIC MPEICTABICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUECKUX PEaAKIIHi.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOT'O TTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHHA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO c(hOpMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
JUIsl POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CY)KJIEHUN;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYECHHYECKHX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOMIOATh 32 XOJIOM MpOIlecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0OOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHbBIN OTYET O MPOAETaHHON
pabore;

npUOOpeTaTh ONBIT YYCHHUYECKOH HCCIeIOBAaTeIbCKOW M TPOEKTHOM AesITeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO0B [T0O3HAHUSI.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX uHGMOpManuud (HAYYHO-TIOMYJSpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BUAOB © (OpPM TpencTaBICHUS, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTH U HEIPOTUBOPEUNBOCTB;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jMyHbIE METOABI TPU TOHCKE M OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

mpruoOpeTaTh OMBIT UCIMOJIb30BAHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $A3BIK B KayecTBE CpEeACTBa IpU pPadOTe € XUMHUYECKOU
uH(popMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OBjaseHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€CTBUAMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKAaeMOi TEeMBbI B X0J/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh UJCH, (OPMYITUPOBATH CBOM TMPEAJOKEHUS OTHOCUTEIHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peannzanuyu y4eOHOTO MpoeKTa M (OPMYyJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
MCCJIEIOBAHMH MTyTEM COTJIACOBAHUS MMO3UIMHN B X0/1e 00CYXICHHUS 1 OOMEHAa MHCHHSIMHU.



OBJiaieHNe YHUBEPCAJIBHBIMH PeryJissTUHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITENILHO TJIAaHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATENIBHYIO JEATEIHHOCTb,
ompezenss €€ UeNu U 3aJlayd, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npejiaraeMblii aJITOPUTM JICHCTBHI TIPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a1aY,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JIEATEIbHOCTH HAa OCHOBE CaMOaHalIuW3a U
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATDI
11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHuvecKas XUMHD»
OTPaXKaIoT:

Cc(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHUMHUHM B TMO3HAHUM SIBICHUH NpPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHMSI K CBOEMY
3I0POBBIO U IIPUPOAHOM Cpee;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HaHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJArarolue
HOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBf3b (KOBAJCHTHAas, MOHHAs, METaJUIM4yecKas, BOJOPOJHAs),
KpUCTANIMYeCKass  pemérka, TUIBI XUMHUYECKUX  peaklHil, pacTBOp, 3JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAST JUCCOLMAIMUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JIEKTPOJIUTUYECKON auccounanuu, mnepuoandeckui 3akon JI. M. MenneneeBa, 3akoH
COXpPaHEHMsI MacChl BELIECTB, 3aKOH COXPAaHEHMs U IPEBPAILIEHUS SHEPTUU NPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeXale B OCHOBE IOHMMAaHMUS NPUYMHHOCTH W CHUCTEMHOCTH XHUMMYECKUX SIBJICHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIE MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUM HEOPTaHMYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyN BEIIECTB M YypaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHMYECKyld HOMEHKIIATypy
(IUPAC) u TtpuBHaibHBbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas W3BECTb, HErall€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONPEAEINATh BaJIEHTHOCTh U CTEIIEHb OKUCICHNUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIeHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIIeCTBA (aTOMHas, MOJIEKYJApHas, MOHHAas, METaIJIMUecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKHUX COETUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONpEeAENEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHUM pacKpbhIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX A1eMeHTOB 1—4 nepuoaoB [lepuoanyeckoit cucteMbl XUMHYECKUX 371eMeHToB [1. U.
MeHneneeBa, HCIOJIB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIN», «IHEPIETUUCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJIIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM u rpynnam llepuoguyueckoil cucteMbl XUMUYECKUX aeMenToB [1. U.
MeHnneneeBa;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBaAaHUE
TEHETUYECKON CBA3M MEXJIy HEOPraHMYeCKHMHU BEIIeCTBaMU C TOMOUIbIO YpPaBHEHMIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHii;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMy 3(hdekTy peakiuw,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKILIUU, YIACTHIO KaTalln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN Pa3NUYHBIX TUIIOB, MOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASl yCIOBHUSA, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OanaHca ATHX PeaKiHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3sTUYHBIX (PAKTOPOB; XapakTep CMEHICHHWS XWMHUYECKOTO PaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTeus (nmpunuuin Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JEXKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHU 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C WCIOJIB30BAHUEM TOHATHUS
«MaccoBasi 0N BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKkIusaX, MacChl BEIIeCTBA WM 00BbEMA Ta30B MO M3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOrO 3(dekra peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAKXKE MPaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmokeHHe TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTallM3aTopa, OMpEIeNieHHuEe CpPe.bl
PacTBOPOB BEIIECTB C MTOMOIIBI0 YHUBEPCATLHOTO UHAWKATOPA, BIUSHUE PA3THYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKIMH, PEeaKIMd HMOHHOTO OOMEHA, KaueCTBEHHBIC pEaKIMu Ha
cynear-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTATBHBIX
3amady nmo temaM «Mertamnel» U «Hemeramibl») B COOTBETCTBUU C MpaBWIIAMU TEXHUKU
0e30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh



pe3yabTaThl XUMHUYECKOrO SKCIIEpUMEHTa B (OpMe 3allCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHUIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHUH COOJIOAATh IpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATETBHOCTH B IEJISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpesieNI€HHBIX BEIEeCTB, MOHUMas cMblci nokasatens [1IK, noscHare Ha npumepax crnocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHNU3M YEJIOBEKA;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUId  CcHeNbIX M caaboBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins i 3anucu XuMu4ecKux GopMyIL.

VY4eOnsrii man 11 kmacca ais 00pa3oBaTeNbHBIX YUpEeKICHUH 0TBOAUT 34 daca (1 gac B
HEJIeN0) 3a Tof Juist o0si3aTenbHOro u3yuenus: DK Ha stane cpennero (ojgHoro) oOIiero
o0OpazoBaHusl.

Ne Tema ABTOpCKasi PatGouasn
n/n nporpaMmma nporpamMma
(K0JIMYeCcTBO (K0JIM4ecTBO
4acoB) 4acoB)
1 CrpoeHne aToMa 1 EPUOINIECKAN 3aKOH | 3 3
JI.1. MeHnneneeBa
2 CrtpoeHue BemecTBa 14 14
3 XHUMHYECKUE PEaKITUN 8 8
4 BemecTBa u ux cBoiicTBa 9 9
Hroro 34 34
KasennapHo-TreMaTn4eckoe NJaHUPOBaHHE.
11 kaace.
Ne Tema ypoka Jlabop | [dara | Ilox | Hudpo | bearo | IIpum
n/n aTOpPH | MPOBeJX | TOTO | Bbie | POJAOB | e4aH
ble eHHs1 | BKa | o0pa3o | exeHu ue
pador | ypoka K | Barejb e
bl, EI'D HbIE
JAe€MOHC pecypc
Tpanu bl
"
Crtpoenue aroma u nepuoanyeckuii 3axkon JI.M. Mennesneesa (3 yaca)
1 Boansiit unctpykrax no Th B 01.09 K1.1 | http://hi
KaOWHETEe XUMUH. (1.1. | m.1sept
OcCHOBHBIE CBE/ICHUS O CTPOCHUE 1) ember.r
aToma. DJICKTPOHHAsE 000J10YKa. u/
OCOOEHHOCTH CTPOEHUS




JJIEKTPOHHBIX 000JI0YEK MEPEXOTHBIX
srieMeHTOB. OpOuTaNIN 3¢ U 1M

2 [Tepuoauueckuii 3aKOH U Hemonc | 08.09 K http://hi
Ilepuoanueckas cucrema mpayus 1.2 m.1sept
XHUMUYECKHX dy1eMeHToB J. M. No | ember.r
MeHeneeBa J1.O. Ne u/

1

3 [MonoxxeHue BoJOpoOIa B 15.09 K http://m
[IEPUOIUIECKOM CHCTEME. 1.2 etodist.l
Bxoasimasi KOHTpPoJIbHAsI padoTa (2.2. | bz.ru/
Ne 1 1,

1.2.3
)
Ctpoenue BemectBa (14 yacoB)

4 HoHHast XHMHYECKast CBSI3b. Hemonc | 22.09 K http://m

KoBasieHTHass XuMuuecKas CBsI3b mpayuu 1.3 | etodist.I
Mo 2-3 (1.3. | bz.ru/
J1.O. Ne 1)
2

5 Merannyeckas ¥ BOJIOPOIHAS Hemonc | 29.09 K http://hi
XUMU4eckue cBs3u. Equnas npupona | mpayuu 1.3 m.1sept
XUMHYECKHX CBSI3EH Ne 4-5 (1.3. | ember.r

1) u/

6 [Monumepsl. [Tnactmaccsl, BosiokHa, | Jemonc | 06.10 http://hi

UX TPEICTABUTEIN U IPUMEHCHUE mpayuu m.1sept
Ne6-8 ember.r
JLO. Ne u/
3

7 ['a3000pa3HOE COCTOSIHHE BEIIECTBA. 13.10 K http://hi
Tpu arperatHbIX COCTOSIHUS BOJBI. 1.3 | m.1sept
OCOOEHHOCTH CTPOCHUS Ta30B (1.3. | ember.r

3) u/

8 IMpakTHyeckasn padora Nel. 20.10 K http://hi
[Tonyuenue, coOupanue u 1.3 m.1sept
pacrio3HaBaHHE Ta30B (1.3. | ember.r

3) |u
http://fu
turedyo
u.ru

9 [Tpumeps! ra3000pa3HBIX MPUPOAHBIX | Jemonc | 27.10 K http://hi
cMeceil: Bo31yX, IPUPOIHBII ras. mpayusl 1.3 | m.1sept
3arpsizHeHue arMochepbl Ne 9 (1.3. | ember.r

3) u/

10 [TpencraBuTenu raz000pa3HbIX 10.11 K http://hi
BEIIIECTB: BOJIOPOJI, KHCIOPO/I, 1.3 | m.lsept
YIJIEKUCITBIN Ta3, aMMHUaK, YTHIICH. (2.3. | ember.r
Hx nonyuenue, cobupanue, 3) u/
pacno3HaBaHUE

11 Kunxoe cocrostnue BemectBa. Boma. | Jemonc | 17.11 K http://hi
JXectkocTh BOJBI M CIIOCOOBI €€ mpayuu 1.3 | m.1sept
ycTpaHeHusl. MUHepallbHbIE BOJIBI No 10)- (1.3. | ember.r



http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/

12 3) u/
J1.O. Ne
4-5

12 Kunkue KpUCTaIIIBI U KX Hemonc | 24.11 K http://hi

MIPUMEHEHHUE mpayus 1.3 m.1sept
Ne 13 (1.3. | ember.r
3) u/

13 TBepaoe cocTosiHUE BEIeCTBa. 01.12 K http://hi
AMopdHbIe TBEpIbIE BEIIECTBA B 1.3 m.1sept
NpUpPOJIe, X 3HAYCHUE U (1.3. | ember.r
IpUMEHCHHE 3) u/

14 JucniepcHbie cructeMbl. Kommou b Hemonc | 08.12 K http://hi
(30s1 u renm). ['pyboaucniepcHbie mpayus 4.1 m.1sept
CUCTEMBI: IMYJIbCHH, CYCTICH3HH, Ne  14- (4.1. | ember.r
a’p0o30JIH 17 2) u/

J1.O. Ne
6

15 CocraB BellecTBa U CMecel. 3aKOH 15.12 K http://m
HIOCTOSTHCTBA COCTaBa BEIICCTB. 4.1 | etodist.|
IIpomMe:KyTOUHBIH KOHTPOJIL Ne 2 (4.1. | bz.ru/
3a 1 mosryroaue 2),K

4.3

16 [TonsTHe «nons». MaccoBast u 22.12 K http://hi
obbemHast 1onu. [ToBTOpHBINM 4.3 m.1sept
UHCTpYKTax 1o Th ember.r

u/
17 IMousatne «moist». MaccoBag u 29.12 K http://hi
o0BeMHas 10U 1.3 m.1sept
ember.r
u/
Xumuyeckue peakunu (8 yacon)

18 Peakmuu, uaymnye 6e3 N3MEHEHUS Jemonc | 12.01 K http://hi
COCTaBa BEUIECTBA. AJUIOTPONUS U mpayus 1.4 | m.1sept
QIOTPOIHBIE BHIOM3MEHEHHSI. Ne 26 (1.4. | ember.r
H3omepsl 1 u30Mepus J1.O. Ne 1) u/
IToBTOpHBIN MHCTpYKTAX 110 Th 7

19 Peakiuu, uayiume ¢ i3BMEHEHHEM Jlemonc | 19.01 K http://hi
COCTaBa BEIIECTBA. mpayuu 14 | m.1lsept

No (1.4. | ember.r
18,19, 2) u/
20, 23,
27,24
J1.O. Ne
8-10

20 CKOPOCTh XUMHYECKON peaKIiuu Hemonc | 26.01 K http://hi
mpayuu 1.4 | m.lsept
Ne 29, (1.4. | ember.r
30, 22, 3) u/

21




21 OO6patumocTh xummudeckoit peakuuu | [Jemonc | 02.02 K http://hi
mpayus 14 | m.1lsept
Ne 25 (1.4. | ember.r

4) u/
22 Posib BostbI B XuMudeckoit peakiuu | Jemonc | 09.02 K http://hi
mpayus 14 | m.1lsept
Ne 28 (1.4. | ember.r

5) u/

23 ['uaposin3 opraHuvyecKux u Hemonc | 16.02 K http://hi

HEOPraHWYECKUX COCAMHCHUI mpayuu 14 | m.1lsept
No31, (1.4. | ember.r
32,33 7) u/
JI.O.Ne
11

24 OKUCIHUTENBHO — Hemonc | 01.03 K http://hi
BOCCTAHOBHUTEIbHBIC PEAKIIHH. mpayuu 14 | m.1lsept
DIeKTpoIn3 Ne 34, (1.4. | ember.r

35, 36 8) u/

25 OKHUCITUTEIBHO — 15.03 http://hi
BOCCTAHOBUTEIIbHBIC peaKIuH. m.1sept
DJIeKTpOIn3 ember.r

u/
BemecTBa n ux cBoiicra (9 yacon)
26 Meramisl 1 ux cBoiictBa. Kopposus | Jemonc | 22.03 K2 | http://hi
METAaJIIOB. mpayuu (2.1, | m.1sept

M 37, 2.2) | ember.r
38, 39, u/
40, 41,
43, 44
J1.O. Ne
13

27 Hemeranisl 1 UX CBOMCTBA. Hemonc | 05.04 K2 | http://hi
mpayuu (2.3) | m.1sept
MNe 45, ember.r
46 u/

28 Kucnotel HeopraHuveckue u Jlemonc | 12.04 K2 | http://hi

OpraHuvecKue mpayuu (2.6) | m.1sept
Ne 47, : ember.r
48, 49 K3 |u/
J1.O. Ne (3.6)
12

29 OcHOBaHMsI HEOPTaHUYECKUE U JI.O. Ne | 19.04 K2 | http://hi

OpTaHHYECKHE 14,16 (2.5) | m.1sept
, ember.r
K3 |u/
(3.5)
30 Commn Jemonc | 26.04 K2 | http://hi
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mpayuu
Ne 50,
o1
JI.O.Ne
15, 17-
18

(2.7)

m.1sept
ember.r

31

I'eneTnueckas cBI3b MCKOY
KJ1acCaMH HCOPIraHUYCCKUX U
OpFaHquCKHXCOGﬂHHeHHﬁ

JHemonc
mpayuu
No  52-
53

03.05

K2,
K3

http://hi
m.1sept
ember.r
u/

JCKCC
€BCKH

a¢upo
Maciu
YHBIN
3aBO/JI
benro
pOoJICcK
o
obxac
™
(cmox
HBIE
aup
Bl).
Caxap
HBIE
3aBO/JI
Bl Ha
Teppu
TOPHUH
benro
POJICK
o
o0uac
™
(caxa
pa).
Ileme
HTHBI

3aBOJ
(coen
WHEHH

aoM
WHUS,
KpEMH
st)

32

Ilpaxkmuueckan padoma No2,
Pemienne skcniepMeHTaIbHBIX 337124
Ha UACHTU(HUKAITUIO OPTAaHUYECKUX U
HEOPraHUYECKUX COCAMHEHUIN

10.05

K2
K3

http://hi
m.1sept
ember.r
u/

329
Mas

33

HToroBblii KOHTPOJIb Ne 3 3a 2

17.05

K2,

http://m

11




MoJIyrojaue K3 | etodist.l
bz.ru/
34 ['eHeTHYECKAst CBS3b MEXKTY 24.05 K http://hi
KJIACCaMU HEOPraHUYECKUX U 2,K | m.1sept
OpPraHUYECKUX COCAUHEHUN 3 ember.r
u/
DopMBbI U CpeICTBA KOHTPOJIS.
11 kaace.
IIpumepHasi Bxoasimasi KOHTpoJibHasA padora Ne 1
Bapuasnr |

1. Jlns BemectBa, popmyna kotoporo HoC = CH — CH; — CHs, cocTtaBbTe CTPYKTypHBIE
(bopMyITBI IBYX U30MEPOB U ABYX TOMOJIOTOB. J{aliTe Ha3BaHUS BCEX BEILECTB.

2. Hamummure ypaBHeHHMsI peaklMil, C MOMOIIbI0 KOTOPBIX MOHO OCYIIECTBUTh
MIpEBpAILCHHS 10 CXEME:
CHy —» CH3Br - CHg —» CoHs — CoHsOH. Vkaxkwurte ycnoBus OCYIIECTBICHUS
peakiuii. J/[aliTe Ha3BaHUS UCXOJHBIM BEIIECTBAM U MPOAYKTOB PEAKIIUH.

Bapuasnr Il

1. Jns BemectBa, ¢opmyna kotoporo H3C — CH; — CH; — CH; — CHs, cocraBbTe
CTPYKTypHBIE (OPMYINIBI JBYX HM30MEpPOB W JBYX TomoioroB. JlaiiTe Ha3BaHusS BceX
BEIIECTB.

2. HamwummTe ypaBHEHHMs peaklMil, C TOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTh
IIPEBPALIEHUSI 110 CXEME:!
CHs —» CoHsBr, - CH, —» CH3COH — CH3;COOH. VYkaxure ycioBus
OCYLIECTBIEHUsI peakuuii. JlaliTe Ha3BaHWA MCXOAHBIM BEIIECTBAM U IIPOJYKTOB
peakLuu.

IIpumepHasi npoMesKyTOYHAsI KOHTPOJIbHAsA padoTa Ne2 mo uroram 1 moyroaus
Bapunanr |

1. OnexktpoHHas Gpopmyna atoma 1s22s22p63s1. Onpenenure 31€MEHT, HAMUIIATE JUJIsI HEro
(bopMyIibl OKCHIA U THAPOKCUAA, YKAKHUTE UX XapaKTep.
2. Y Kakoro ajieMeHTa CUJIbHEE BBIPa)KEHbI HEMETAJUINYECKUE CBOWCTBA: &) Y KACIOpOoJa

WM yriepoaa, 0) y dochopa wim mplbsika? OObSICHUTE OTBET Ha OCHOBE CTPOEHHUS aTOMOB
ATUX XUMUYECKHUX 3JIEMEHTOB.

3. OO0BsicHUTE ABOMCTBEHHOE MOJIOKEHHE 2JIEMEHTA BOJOPOIa B IEPUOTUIECKON CUCTEME
J..MenzeneeBa Ha OCHOBaHUH CTPOEHHS U CBOICTB €ro aToMa, MPOCTOrO BEIIECTBA U
COCIMHEHUH C COOTBETCTBYIOIIMMHU (POpMaMU CYIIECTBOBAHUS IICIIOYHBIX METAJNIOB U
rajoreHoB.

4. Omnpenenure TN XUMUYECKOW CBA3H B BelllecTBaX, (hopmyinbl koTopsix: C2H2, Br2, K3N.
Hanummre ux 31ekTpoHHbIE (POPMYITBL.

Bapuanr 11

1. OnektponHas Gopmyna atoma 1522s22p63s23p4. Onpenenute JI€MEHT, HATTAIINATE JJIS
Hero GopMyIbl OKCHA U THAPOKCUAA, JETYIEeT0 COSAMHEHUS C BOJIOPOAOM, YKAKUTE HX
XapakTep.

2. VY Kakoro 3jieMeHTa CUJIbHEE BBIPAKEHBI HEMETAJUIMUYECKUE CBOMCTBA: a) Y JTUTHUS WU
pyounus, 6) y kanus uinu Kansius? OObICHUTE OTBET HA OCHOBE CTPOCHHS aTOMOB 3THUX
XUMUYECKUX DIIEMEHTOB.

12




3. Hanummre u cpaBHHUTE 3NIEKTPOHHBIE (POPMYIIBI AaTOMOB Tenus U Maruus. OObsCHUTE,
MOYEMY JIEMEHT T'eJIMH PacIoyiokeH B epuoauyeckoit cucreme [[.M.Menzaeneesa B riiaBHOM
noarpynme VIII rpynmsl, a He B ritaBHOM noarpyne I rpynmsl, kKak Maraui.

4. Onpenenure THIT XUMUYECKOH CBSI3M B BellecTBax, Gopmyssl kotopsix: C2H2, Br2, K3N.
HanumuTe ux 3neKTpoHHbIE (OPMYIIBL.

IIpuMepHasi HTOroBasi KOHTPOJbHasA padora Ne3
Bapuant I
1. IIpuBenuTE HECKOIBKO IPUMEPOB PEAKIIMI U3 OPraHUYECKOM U HEOPraHU4ECKOW XUMUHU
C Y4aCTHEM BOJIBI.
2. CocraBbTe ypaBHEHHUsI peakLuil M0 LENOYKE TPEBPALCHUI:
C CH4 C2H2 CO2 Na2CO3 CaCOa3. IIpuBeaute Ha3BaHUSI BEIICCTB.
3. PacTBopuTCS M LIEMKOM 00pasell CrijiaBa aJlOMHHUS C MarHUEM, eciii 00padoTaTh ero
M30BITKOM: a) MIET0UH, 0) KUCIOTHI? 3aMUIINTEe HEOOXOIUMBbIC YPaBHEHUS PEAKIIH.

Bapuant 2

1. [IpuBeauTe HECKOIBKO IPUMEPOB PEAKLIUN a) MEKIY OPraHMUECKUMHU, 0) MEXIY
HEOPraHMYECKMMH BEIIeCTBAMU C 00Pa30BaHUEM BOJIbI.

2. CocTaBbTe ypaBHEHMsI peakLUii 110 LENOYKE TPEBPALLCHHI:

N2 NH3 NH4NO3 NH3 CH3NH2 [CH3NH3]+CI-. [IpuBeauTe Ha3BaHHS BEILIECCTB.

3. PacTBOpUTCS JIM 1IeTMKOM 00pa3ell CruiaBa MeIu ¢ HUKEIIEM, €ClTM 00padoTaTh ero N30BITKOM:
a) pa30aBJICHHOMN CEepHOM KUCIIOTHI, 0)KOHIIEHTPUPOBAHHOM CEpHON KUCIOTHI? 3anuIimTe
HEO0OXOMMbIEC YPAaBHEHUS PEAKIIH.

IlepeyeHb y4eOHO — METOAUYECKHUX CPECTB 00yUeHMsI

JluTepaTypa 0CHOBHASA LIS VUHUTEs

1. Ta6puensu O.C. Xumus. 10 k. — M.: [Ipoda, 2009.
2. TabpuensH O.C. Xumus. 11 k. — M.: Ilpoda, 2010.
3. LOP.

Cpencrsa 00yuyeHus AONOJIHUTEILHbIE IS VUYUTEIs

1. Ta6puensn O.C., Barnmuna JLIL.. Xumuueckuii sxcriepumMenT B 1ikode. 10kt — M.: [lpoda,
2015.
http://www.chemnet.ru

2

3 http://www.alhimik.ru

4.  http://lwww.hemi.nsu.ru

5.  http://www.chemistry.ru

6 http://webelements.narod.ru

7 http://www.maratakm.narod.ru
8

. http://all-met.narod.ru
9.  http://chem.km.ru
10. http://experiment.edu.ru
11.  http://www.chemistry.ssu.samara.ru
12. http://school-sector.relarn.ru/nsm/
13. http://schoolchemistry.by.ru

14.  http://rushim.ru/books/books.htm
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JInTepaTypa oCHOBHAS ISl 00YVYAIOIIMXCS

1. Ta6puensa O.C. Xumus. 10 k1. — M.: [Ipoda, 2009.
INa6puensu O.C. Xumus. 11 k1. — M.: Ipoda, 2010.

CpeacTBa T0NOJHUTEIbLHBIE 1151 00VYAIOIINXCS

http://www.alhimik.ru
http://www.chemistry.ru

http://school-sector.relarn.ru/nsm/
http://schoolchemistry.by.ru

OobopynoBanue u NpudOPHI:
OobopynoBanue u NpudOPHI:

KaGuneT xumuu ocHaiieH HeobxoauMbeiM obopynosanuem — 100%.:

MukponabopaTopuu (yHHBEpCAIbHOE OCHOBaHHUE, KPBIIIIKA, TOTOK, KACCETa IBYXbSPYyCHas,
KacceTa OJHOAPYCHasA, KOMIUIEKT 3TUKETOK, Kpblika-KanenbHuna KO — 1), npodka co
nImareseM, MpooKa MOJIMATIIICHOBAs, IPpoOKa ¢ faepxkateiieM, ¢irakon @O, BOpoHKa
naboparopHas B — 56, crakan 1a00opaToOpHbIi HU3KUI C HOCUKOM, CTaKaH J1a00paTOPHBIHA
BMeCTUMOCTb 50 M1, CIUpPTOBKA JabopaTopHas Majasi, IUJIUHAP MEPHBIHN J1a00paTOPHBIA C
HOCHKOM BMECTUMOCTbH 50 MJI, ajoyka CTeKIsIHHAsL, TPOOUpKa, HarpeBaTeib i1 IPOOUPOK,
BBITIAPUTENIbHAS TUIACTUHKA, TUIAHIIIETKA C SYeHKaMu, IPEeIMETHOE CTEKII0, OHOBOM HKpaH,
TpyOKa ra300TBOIHAs C MPOOKOM, TpyOKa coeIMHUTEIbHAS C TPOOKOI, HAKOHEYHHK
CTEKJIIHHBIN, 32)KUM MTPOOUPOYHBIN, TUHIET, KOJIBIIO Pa3pe3HOe, JIalKa METaNInIecKast
HITaTHBa, My(pTa COeIMHUTENbHASL, CTEP>KEHb METAJUTMUECKOT 0 IITaTUBa, GUIBTP OYyMasKHBIH,
CIIMpaJib ME/IHAsl, CIIMYKH, KapaHaail Tpadaper.

XuMuyeckas J1abopaTopusi C peaKTHBAMHU.

XHUMHYECKUE Ipenaparsl.

BocnuraTte/ibHbIe MepPONPUATHS

e @opMupOBaHUE €IUHOW BOCIHTATEIBHONW aTMoc(epbl MIKOJIbI, KOTOpas CIOCOOCTBYET
YCIIEIIHOM COIMaNu3aly U JUYHOCTHOMY Pa3BUTHIO peOEHKa, Mejarora, poauTens B
ycnoBusx peanusanuu ['OC.

. CDOpMI/IpOBaHI/Ie 6Har0HpI/IHTHBIX YCJIOBI/Iﬁ U BO3MOXHOCTEH I IIOJHOIIEHHOTO
Pa3BUTHA JIMYHOCTH, MU OXPaHbI 3JO0POBbA U )KU3HU I[eTeﬁ;

° CDOpMI/IpOBaHI/Ie YCHOBI/Iﬁ MpOsABJICHUA W  MOTHUBallUU TBOpquKOﬁ AKTUBHOCTH
BOCIIMTAHHUKOB B Pa3JIMYHBIX cq)epax COILIMAJIbHO 3HAYUMOM ACATCIIBHOCTH,

o Pa3BuTHE CHCTEMBI HCIMPEPBIBHOT'O O6paSOBaHI/I${; MPECMCTBECHHOCTD ypOBHGfI n CTyHeHeﬁ
06pa30BaH1/1${; MOAACPIKKA HCCIIeI0BaTEIbCKON 1 HpOeKTHOﬁ JACATCIIBHOCTH,

e OcBoeHue M UCIOJIB30BAaHUE B IMPAKTHYECKOW JEATEIBHOCTH HOBBIX IENAarOru4ecKUuX
TEXHOJIOTHI 1 METOJIMK BOCIUTATENbHON paboThI;

o Pa3Burtue Pa3JIMIHBIX (I)OpM YYCHHUYCCKOI'0 CaMOYIIpaBJICHUA.
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