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IHHOACHUTEJBbHAA 3AIINCKA

[IporpaMmma 1Mo XWUMHUW Ha YpOBHE CpeaHEero ooOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Oeneparuny, Tpe0OBaHUA K pe3ylbTaTaM OCBOGHHSA  (enepanbHOil  00pa3oBaTeNbHON
nporpammel cpennero obmero odpazoBanus (POII COO), npencraBieHHbIX B DenepalbHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM craHaapre COO, c¢ yuérom Konnenuuu npenojaBaHMs
yueOHoro mnpenMera «XuMHsA» B 00pa3oBareNbHbIX opranuzauusx Poccuiickoit ®enepanum,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEHUN «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3paboOTKe MNporpaMMbl IO XHMHH, K ONPEAEICHHUI0 OOLIei
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTHS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJIeH, COJEpKaHMs, pe3ylIbTaToB OOydeHHs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHUE, I[I0JIy4aeMO€ BBIIYCKHUKaMU 0OLIe00pa30BaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMS K CBOEMY 3/I0pOBbIO H
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeamera «XUMHs», COJAepKaHUe M MOCTPOEHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM clHeuu(UKH HAyKH XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4€TOM OOIINX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO poJib B COBPEMEHHOM
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PALIMOHATLHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHME LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIleM MUpe Kak O €IMHCTBE MPUPOJBl U YETIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMHUH
Ha OCHOBE MOHHMMaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUSI B3aMMOCBS3HU
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU MPUMEHEHHUSI.

TecHo B3aMMOAEWCTBYS C JpPYrMMHM €CTECTBEHHBIMM HayKaMH, XUMHUS CTajla

HEOTHEMJIEMOI YacTbi0 MHPOBOHM KYJIBTYpbI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
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’KM3HM Kaxaoro wieHa obmectsa. CoBpeMeHHasi XUMUSI KaKk HayKa cOo3ujaresibHas, Kak HayKa
BBICOKMX TEXHOJIOTMI HampaBjeHa Ha pelIeHUe TTTOOANbHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHUS
YeIIOBEUYEeCTBA — CBHIPhEBOHM, JHEPreTUUYECKOM, IHINEBON, 3KOJIOTUYECKOW Oe30MacHOCTH U
OXpaHbl 30POBbSI.

B coorBercTBUM ¢ OOIIMMM LENSAMU M HPUHLMIIAMU CpeIHEro oouiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HOJATOTOBKY OOYYalOMIMXCS, HEOOXOIUMYIO UM IS
BbIpa0OTKM MHMPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B KHM3Hb COLUYMA,
IPOJOJDKEHUs 00pa30BaHUs B pa3IMUHbIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomiuMu  mpeamera «XUMHS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «O01as 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0A230BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUM U3 o0miel XMMHUK) U OopraHudeckoil xumuu. PopMuUpoBaHUE JAHHON CHCTEMbl 3HAHUH
IpU W3YYEHHUH NpeaMeTa 00ecledrMBAeT BO3MOXHOCTb PAacCMOTPEHHUS BCETO MHOrooOpasus
BELIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa conepkanust KypcoB — «Opranndeckas Xumus» u «O011as 1 HeopraHuyeckast
XUMHUSA» chopMUpOBaHa B MPOrpaMMe 10 XMMHM Ha OCHOBE CHCTEMHOIO IOAX0Ja K M3yYEHHUIO
y4eOHOTO MaTepuasia M OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BHUTHEM 3HAHWUN Ha
ONpeAeNEHHBIX TEOPETUUYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKOM XHMMHU BELECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKHUX COCIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEICTaBICHUH O CTPOCHUM BEILECTB.
Csenenusi 00 M3ydaeMbIX B Kypce BELIECTBaX HAarOTCS B PAa3BUTHU — OT YIJIEBOJOPOAOB J0
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMHUU MOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIEro oOpa30BaHUS MEpBOHAYaJIbHBIE
NpPE/CTaBICHNUS O XUMUYECKOM CBSA3M, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yriom 3peHust B mnpeamere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBAeTCA
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHMUYECKHH Marepuan u
(akTOJIOrMUECKUE CBEJCHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mias 1 HeopraHuyeckass XUMUs» 00Yy4aroIIUMCs MPEJOCTaBISETCS] BO3MOXHOCTh OCO3HATH
3HaYeHHE IMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKMX W METOJOJIOTUYECKUX IO3ULUH,
riy0xe TMOHATh HCTOpUYECKOe H3MEHeHHE (DYHKIM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Ennnas cucteMa 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U

IMPUMCHCHHUH, a TAKKC 0 XUMHUUCCKHUX PCAKIUAX, UX CYIIHOCTHU U 3aKOHOMCPHOCTAX IMPOTCKAHUA
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nononHsieTcss B Kypcax 10 w11 KiaccoB 3ieMEHTaMH  COAEpP)KAHUS, HMEIOIIUMU
KYJIBTYPOJIOTHYECKHA M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aMIMOCBSI3M XHMHH C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TIO3HABATCIILHON U
MPAKTUYECKON JEsTeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHAITH € JUIsl TIOMOTHCHUS 3HAHUHN, PEeIIeHUsI
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIbHBIX HCCIIENOBATENbCKUX 3a7ad. B 1esom cojepxaHue
yuebHoro npeamMera « XUMHS» JaHHOTO YPOBHS U3YY€HHUs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00yJaOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MOHUMaHUS (PrIoCODCKUX UACH, TaKUX KaK:
MaTepHajbHOE eIMHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOTO MUpPA, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SBICHHUI MyTEM dKCIEPUMEHTA
U pelIeHUs MPOTHBOPEUUN MEXKIYy HOBBIMU (PaKTaMH U TEOPETUYECKUMH IPEANOCHUIKAMH,
OCO3HAHME POJM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX MPOOJIeM, a Takke MmpodiieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHUS W COLMAIM3AUU O0YYarOMIMXCs
IOPUHITBIE MPOTPaAaMMON MO XUMHH IMOAXOABI K OINPEACNCHUIO COJACPXKaHUS U TMOCTPOSHUS
npeaMeTa IpeayCMaTpuBaloT (OPMHUPOBAHUE YHUBEPCATBHBIX yUCOHBIX JEHCTBUN, MMEIOIIHX
0a30Bo€ 3HaUEHUE I Pa3IUYHbIX BUAOB JEATEIBHOCTH: PELICHHS Ipo0JieM, TIOUCKa, aHaIu3a u
00paboTkn wuHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUS ONbITa MPAKTHUYCCKOW U
HCCIIEIOBATENBCKOM IeATeIbHOCTH, 3aHUMAIOIIEeH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B npakTuke npenojaBaHusl XUMHM KaK Ha YpOBHE OCHOBHOT'O OOIIero oOpa3oBaHUs, TakK
U Ha YpOBHE CpenHero ooOmero o0pa3oBaHus, IMpPU ONpEAENEHUH COJIepKaTeNbHON
XapaKTepUCTUKU IIeNiell M3ydeHHs TMpeAMeTa HampaBlIeHHEM IMEePBOCTENIEHHON 3HAYUMOCTU
TPaAWLIMOHHO TpHu3HAETCST (OpPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKu Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHCHTOB MHPOBOW KyJIbTYphl. C METOIWYECKOW TOYKM 3pPEHUs TaKOW TMOIXOd K
OTIpEICNICHUIO 1eNIel N3YUEeHUS MIPeIMEeTa SBISIETCS BIIOJIHE OMPaBAaHHbIM.

CornacHo JaHHOW TOYKE 3pEHHUs TTAaBHBIMH IEISIMHU HU3Y4YeHHs MpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

. dbopMupOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUW Kak BaKHEHIEeH
COCTaBISIIONIEH €CTeCTBEHHO-HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOH JiexaT
KITFOYEBBIC TMOHATHUS, (YHIaMEHTAIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHE SI3bIKA
HAyKH, YCBOCHHE U TOHUMaHUE CYITHOCTU JOCTYIHBIX 000011IeHN MUPOBO33PEHUYECKOTO

XapakTepa, O3HAKOMJICHHE C I/ICTOPI/IGf/i HX PAa3BUTHA U CTAHOBJICHUSA



. ¢bopMUpOBaHME U PAa3BUTHE MPEJICTaBICHUM O HAYYHBIX METOJaxX

MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIUid, HEOOXOAUMBIX JJIsi IPUOOPETCHHS] YMEHUI

OpUEHTUPOBAThCS B MHPE BEIIECTB W XHUMHUYECKUX SIBIICHUH, HMMEIOIIUX MECTO B

pUPOJIe, B IPAKTUYECKOM U MOBCEAHEBHON KU3HMU;

. pa3BUTHE YMEHHI U CIIOCOOOB I€ATEIHLHOCTH, CBA3aHHBIX C HAOIIOIEHUEM

U OOBSICHEHHEM XHUMHUYECKOTO SKCIIEPUMEHTA, COOIIOJCHUEM TIpaBHJ OE30MMacHOTO

oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ atuM, copepxarenpHasl XapakTepUCTUKa 1IeJiel U 3a7au U3ydeHus nmpeaMera B
porpaMMme 1o XMMHHM YyTOUHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeMe cpeaHero obOmiero obOpaszoBanus. CerojHs B MPENOJaBaHUM XUMUU B OOJbIIEH
CTCTIICHH OTAAETCS TPEANOYTCHHE TMPAKTUYCCKOW KOMIIOHEHTE COJIEp)KaHusi OOydeHwus,
OPUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BJIQ/ICIONIET0 HE HA0OpPOM 3HAHUMU, a (PYHKIMOHATHLHOM I'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B pealbHOW XKU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBsi3u ¢ oTUM mpu M3ydeHHHM NpeaMeTa «XHUMHUS» JOMUHHUPYIOIIEEe 3HAuYeHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanranus OOYYaIIUXCSd K  YCIOBHSM JIMHAMUYHO  Pa3BHBAIONICTOCS  MUPA,
dbopMHUpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

¢bopMupoBaHHE Yy OOYyYalOIUXCsSl KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
UMEIONNX YHUBEPCAIbHOE 3HAYCHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoucKa, aHaiu3a U 00paboTku HHPOpPMAIHN, HEOOXOAMMBIX JUIS MPUOOpPETEHHS OIMbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUU, a TaKXkKe U OIEHKHU C
MO3UIUI IKOJIOTHICCKOW 0€30MTaCHOCTH XapaKTepa BIHSHHES BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OPTaHM3M YeJIOBEKA U IPUPOIHYIO CPEIY;

pa3BUTHE MMO3HABATEIHHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUA [0 XUMHUHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOJH30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTHH JIJIs TIOMCKA M aHaN3a y4eOHOW W HayYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMUIECKOTO
COJIepKaHUS;

dbopMupOoBaHHE ¥ pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATHBHOIO M JIOTHYECKOTO
MBINUICHHUS,  HAONIOAATeILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE  OCOOCHHO

H606XOI[I/IMI)I, B HaCTHOCTH, IIPH INIAHUPOBAHHHU U MTPOBEACHNN XUMHUYCCKOT'O SKCIICPUMCHTA,



BOCIIUTAaHHE Yy OOYyYArOMMXCS YOSKACHHOCTH B TyMaHHCTUYECKOH HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pONM B  PEUICHHHM TIJIOOAJIbHBIX  MPOOJIEM  pallOHAIBHOTO
MMpUpoOAOIIOJIL30BaAHN, ITOIMMOJIHCHUSA OSHCPICTUYCCKUX PECYPCOB U COXPAHCHUA IMPUPOJHOIO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K TMPHUPOJE U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHHS OIbITA MCIIOJIb30BAHUS MMOJYUYCHHBIX 3HAHUHN JIJISl TIPUHSTHS
T'paMOTHBIX peH_IeHI/Iﬁ B CUTyalUAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUAMMU.

B ydeOHOM m1ane cpemHero obmiero oopa3oBaHus mpeaMer «XuMusy 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MPEeIMETHOHN 00nacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO1miee 9nciI0 4acoB, OTBEAEHHBIX Ui U3yYCHHS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero oOpaszoBanus, cocraiser 68 gacoB: B 10 kmacce — 34 gaca (1 ywac B Hememo), B 11

Kkiacce — 34 gaca (1 gac B Heeno).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKO XUMHHU

IIpeamer opraHudecko XuMuH: €€ BO3HMKHOBEHHE, pa3BUTUE M 3HAYCHUE
B II0JIyYE€HUU HOBBIX BELIECTB U MaTepUajoB. Teopus CTpOEHUsI OPraHMYECKUX COCIUHEHUM A.
M. bytnepoBa, €€ ocHOBHbIE NOJOXKEHUA. CTPYKTYpHblE (OPMYJbI OPraHUYECKUX BELIECTB.
I'omosorus, n3oMepus. XUMHUYECKas CBsSI3b B OPraHUYECKUX COCOUHEHHUAX — OJHMHApPHBIE U
KpAaTHBIE CBS3H.

[IpencraBnenne o  kiaccuukanmuu  OpraHUYecKWX  BemlecTB.  HomeHkiarypa
OpPraHMYECKHUX COEAMHEHMM (CUcTeMaTHuecKas) M TpHUBHAJIbHBIC HAa3BaHMsS Ba)KHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

3KCH€DI/IMGHTEL]H)HI)I€ METOJABI N3YUYCHHMA BCHICCTB U HMX HDGBDaHleHI/If/'II O3HaAKOMJICHUE C

oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIECTB, HAOJIOJAEHUWE U ONMCAaHUE JAEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKHHA pAx. MeTaH M 3TaH — mIpocTeniue
IpPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XUMHMYECKHE CBOICTBa (peakluu 3aMeIleHus U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHH psii. DTUIIEH U NMPOMUIIEH — MPOCTEHIIINE
IPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpOBAHUS, TUAPATALlUH, OKUCIICHHS U IOJIMMEpH3allun ), OJydeHHEe U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxXHEHIINE XUMUYECKHUE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOTro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psAld. ALETWIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYSHHE U IPUMEHEHHE.

Apensl. beHzon: cocraB, cTpoeHue, (Qu3NUeCKHMe M XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJydyeHUE M MpUMeHeHue. Tonyon: cocmas, cmpoenuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOyYeHUe U
npumenenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHueckas  CBA3b  MEXKIY  YIVIEBOJOPOJAMHU,

IMpUHAJIC)KANIUMHA K pa3IMYHbIM KJIaCcCaM.



ITpupoHbIE HCTOYHUKH YIJI€BOAOPOAOB. [IpUpoHBIi ra3 U NMONyTHbIE HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(TU: TEeperoHka, KpEeKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTel nepepaboTku He(YTH, UX TPHUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOYKThI €ro nepepadboTKy.

OKclepMMEHTaJbHEIC METOALI M3YUCHHUS BEIICCTB M MX MPEBPAICHUN: O3HAKOMIICHHE C

o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToab», MoienupoBanue

MOJIEKYJl YIJIEBOJIOPOJIOB M TaJIOT€HONPOU3BOJHBIX, IPOBEIACHUE IPAKTUYECKON PabOTHI:
MOJIyYEHHUE STUJICHA U U3YYE€HUE €ro CBOMCTB.

PacuéTHple 3a1a4m.

Breruncnenuss mo ypaBHEHUIO XHMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOI'0 BCIICCTBA HMJIM IMPOAYKTAa pPCaKIHWU I1I0 HM3BCCTHBIM MACCC, O6’béMy, KOJIMYCCTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

Kucnopoacoaepxainye oprannyeckune coeinHeHUs!

[IpenenbHble OJHOATOMHBIE CIHMPTHL. METaHOI M 3TaHOJ: CTPOEHHE, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaklM C aKTUBHBIMU METaJJIaMH, TaJIOT€HOBOJIOPOJAaMHU, TOPEHHUE),
npuMeHeHue. Bogopoiubie cBsI3u MeXay MOJIeKyJIaMH CIUpTOB. JlelicTBUe MeTaHoJa U dTaHOJa
Ha OpPTraHu3M YeJIOBEeKa.

MHuoroatoMHbIe CIIMPTHI. OTUIEHTIINKOIb U MIMOCPpUH: CTPOCHHUC, (1)I/I3I/ItIeCKI/IC u
XUMHYECKHUE CBOIICTBA (B3aI/IMO[[€I\/JICTBI/IC CO IICJIOYHBIMU METAIJIaMH, KAYCCTBCHHAA PCAaKLIUA Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uejoBeka. [IpuMeHeHuWe TaUIEpUHA U
STUIICHTIIUKOJSL.

@deHoM: CTpOEHHE MOJIEKYINBI, (pU3MUecCKHe M XHMHUYECKHe CBOMCTBAa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anpaerunpl U kemonsvl. DopManbAETHA, aleTalbAeTHA: CTpOoeHHe, (U3NUECKHEe U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIE pEAKIIHH),
MOJIyYEHHE U IPUMEHEHHUE.

OAHOOCHOBHBIE Ipe/ebHble KapOOHOBBIE KUCIOTHl. MypaBbiHAasl U YKCYCHas KUCIIOTBHI:
cTpoeHue, pu3nvecKre 1 XUMUYeCKHe CBOMCTBa (CBOICTBa, 00IIME A Ki1acca KUCIOT, PeaKIus
sTepuduKanmu), moilydyeHue u mpuMmeHeHue. C(CrTeaprHOBas U OJEMHOBas KHUCIOTHI Kak
MNpEaACTAaBUTECIIN BBICIINX Kap6OHOBI)IX KHUCJIOT. MbBUIa KaK COJIM BBICIIHNX Kap6OHOBBIX KHCJIOT,
HUX MOIOIIEE NEHCTBHUE.

Crnosxxubie 3(¢Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPONN3 CIIOXKHBIX 3(UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckast poib KHPOB.

VYrieBonbl: cocTaB, KiacCU(pUKAIUS YIIIEBOIOB (MOHO-, TU- U TOJMcaxapu/ibl). [ moko3a

— MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbI, (pU3NUecKre U XMMHYECKHe
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cBoMcTBa (B3aumojeicTtBue ¢ ruapokcunom Menu(ll), okucieHne amMMUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBieHHWE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
pUMEHeHue, buoornueckas poib. @otocuuTe3. pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u uesmiono3a kak npupoHbie noaumepsl. CTpoeHHEe Kpaxmalia U LEeJUTI0JI03bI.
Ouznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeakIus C HOJAO0M).

SKCHGDHMCHTEUILHBIG MCETOJABI M3YYCHHA BCHICCTB U HX HDCBDameHHﬁI IMpOBCACHUC,

HAOJIFO/ICHUE U OINMCAaHUE JEMOHCTPAIMOHHBIX OMNBITOB: TOPEHHUE CIIMPTOB, Ka4eCTBEHHBIC
peaKuu OJHOATOMHBIX CHHUPTOB (OKUcCieHHe 3TaHoja okcuaoMm wmenu(Il)), MHOroaTroMHBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (oxuciaeHue
aMMHUaYHBIM pacTtBopoM okcuga cepeOpa(l) u ruapoxcuaom memu(1l), B3ammomeicTBUE
Kpaxmajia C HOJIOM), MPOBEIEHUE TPAKTHUECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

PacuérHble 3aj1aun.

Bbluncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTconeprkaiye opraHu4eckie CoOeIMHEHUS.

AMUHOKHUCIOTEl Kak aM(OTEepHblE OpraHUYecKue coeAuHeHus. Puszndyeckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha ImpuMepe IuMLKHA). buonorumueckoe 3HaueHue
amuHOKuCIOT. [lentumsl.

benkn kak nmpupoOIHBIE BBICOKOMOJEKYJSPHBIE coennHeHus. llepBuuHas, BTOpuYHas U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONN3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKCIEPUMEHTAIBHBIC METOIbl M3YYCHUS BEIICCTB UM WX HPEBPAIICHUM: Ha6J'IIOI[eHI/Ie n

OMKCaHHUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OENKOB MpH HarpeBaHWU, I[BETHHIC
peakiuu OENKOB.

BbicokoMosieKkyasipHbIe COeTUHEHHS

OcCHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJIEKYISPHBIX COSAMHEHUN: MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aIuH, CpedHss MoyeKynspHas macca. OCHOBHbBIE
METO/JIbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/Iﬁ — MoJIMMEpHU3aluAa U MMOJUKOHACHCAI V.

3KCH€DI/IMGHT8J'H)HI)IG METOJABI N3YUYCHHSA BCHICCTB U HX HDeBDaHIeHHfIZ O3HaAKOMJICHUE C

06pa3LlaMI/I NPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYyYYKOB.

MeXnpeaIMETHBIE CBS3H.




Peanuzanus MexxnpenMeTHBIX CBSA3EH MPU U3YYCHUM OpraHudeckord xumuu B 10 kiacce
OCYIICCTBIISICTCS 4Yepe3 HCIOJIb30BAHUE KaK OOMIMX ECTECTBEHHO-HAYYHBIX IOHATHH, TaK |
TOHSITHUH, SBJISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIHKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TMOHATHUS: SIBICHHE, HAYYHBIH (haKT, TUIIOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CUHTE3, KIaCCU(PUKAIMS, TMEPUOJUNIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

@dusnka: MaTepus, SHEprusi, Mmacca, aToOM, OJJIEKTPOH, MOJIEKYJa, JHEPreTHUYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3UUECKUE BEIMYMHBI H
€/IMHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opraHusmM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpaIIBI, TOPHBIEC TOPO/IBI, TIOJIC3HBIC UCKOTIAEMbIE, TOILUIUBO, PECYPCHI.

TexHonorHus: NHIIEBBIE TPOAYKTHl, OCHOBBI PAIMOHAJIBHOTO MUTAHHUS, MOIOIIUEC
CpE/ICTBA, JICKAPCTBEHHBIC M KOCMETHYECKHE Ipenaparbl, MaTepHalbl M3 HCKYCCTBEHHBIX U

CHHTCTHYCCKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMHUecKuil aneMeHT. AToM. Slapo aroma, H30TONbl. OJIEKTPOHHAs 000JIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, s-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenus 3JeKTPOHOB M0 OpOUTaIsiM B aTOMax 3JEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuognueckuii 3axkoH u Ilepumonnyeckass cucreMa XMMHUYECKHX JJI€MEHTOB [l
U. MenneneeBa. CBs3b INepUOAUYECKOro 3akoHa M Ileprogmyeckoll CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. 1. MenzeneeBa ¢ COBpeMEHHOM TeOpHel CTpOEHMs] aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
II0 rpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKash CBsS3b. BUABI XMMHUYECKOM CBs3M (KOBaJEHTHas
HemnoJisipHasl U TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeNEeHb OKUCIEHNS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA

KPUCTAJUIMYECKON PEIIETKH.
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ITonste o pucniepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas nois
BEILECTBA B pacTBOPE.

Knaccupukanuss Heopranuyeckux coeauHeHui. HomeHKknatypa HeEOpraHWYECKHX
BEUICCTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAUX K Pa3Iu4YHBIM
KJIACCaM.

Xumuueckas peaknus. Kimaccupukanus XUMHUYECKHMX pEaKUUil B HEOPraHUYECKOH H
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHHS! MACChl BEIECTB, 3aKOH COXPAHEHUsS U NpEBpallEHUs
SHEPruy NPU XUMHYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pasyinyHbIX (hakTopoB. OOpaTUMblE pEaKLUu.
Xumnueckoe paBHoOBecue. DAKTOpHI, BIMAIOIIKAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

Onexrponutuyeckas nucconuanus. CuibHble U cinabble 3eKTponuThl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

3KCH€DI/IMGHTEL]H)HI)I€ METOAblI M3YUCHHI BCHICCTB MW HX HDGBD&HIGHI/IP'II JACMOHCTpalunsa

tabnun «llepuoguueckas cucrtema xumudeckux snemeHToB J[. WM. MenpaeneeBa», u3ydeHue
Mojiesei KPUCTAITTNYECKUX PEIETOK, HaOI0IeHNE
Y OMHCaHWE JCMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIMBITOB (Pa3JIOKEHHUE MMEPOKCH 1A BOJAOPOIA B
IPUCYTCTBUM  KaTaJnW3aTopa, OINpEAENIEHUE Cpelbl pacTBOPOB BEIIECTB C  IOMOIIbIO
YHHUBEPCAIHHOTO MHIWKATOPA, PEAKIMd MOHHOTO OOMEHA), MPOBEIeHUE MPAKTHIECKONH paboThI
«BnusHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTH XUMHUECKON peaKIInm.

PacuérHble 3a/1a4u.

Pacuétel Mo ypaBHEHUAM XHUMUYECKUX PEAKIH, B TOM YHUCIE TEPMOXUMHYECKHE
pacy€Thl, pacu€Thl C UCIIOJIB30BAaHUEM MOHATHUS «MAacCcOBasi 10J1s1 BEIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxkenue HemetauioB B Ilepuoandeckord cucTeME XHUMHUYECKUX
anemenToB JI. W. MenneneeBa M OCOOEHHOCTH CTpOeHHUs aToMoB. PuU3nMyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha MpuUMepe KUcaopoa, cepsl, hocdopa u yrieposaa).

XUMUYecKHe CBOWCTBA BaKHEHMIIMX HEMETAJIOB (TaJIoT€HOB, cCephl, azoTa, (ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHECHUI).

[IpuMeHeHne Ba)KHEUILIUX HEMETAJIOB U UX COCTUHEHUH.

Meraiutbl. [lonoxxenue MmetaiuioB B [leproanueckoit cucremMe XuMHYECKUX 3J1EMEHTOB /1.

N. MenpneneeBa. OcoOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000104eK aTOMOB MeTauioB. OoOmue
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¢uszndeckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJIEKTPOXUMHYCCKHHN Psijl HANPSIKECHUN
METaJIOB.

XUMHUYECKHUE CBOMCTBA BaXXHEUIIUX METAJUIOB (HATPUM, KaldWil, KaJbLMi, MarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMeneHue MeTasuioB B ObITY U TEXHUKE.

SKCHGDHMGHTEUILHBIG METOAbI HM3YVUYCHUA BCHICCTB M HX HDGBDaI_L[eHI/If/'II HN3YUCHUC

KOJUIEKIIMA «MeTalulbl U CIUIaBbI», OOPa3I[OB HEMETAJUIOB, PEIICHHUE SKCIePUMEHTAIBHBIX
3aja4, HaONOJeHWEe M  ONHCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEIOYEH, KaueCTBEHHBIC
peaklMy Ha KATHOHBI METAJIOB).

PacuérHble 3a/1a4n.

Pacuérbr Maccel BemecTBa uiau 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMH BEILIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

X¥MHSA U JKH3HD

Ponp xumum B OOECHEYCHHMH DKOJIOTMYECKOW, HSHEPreTHMYECKOW U IHUIICBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loOHSATHE O HAyYHBIX METO/AAaX IO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIUM.

[IpencraBinernst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO IOJYYCHUS
Ba)KHEHIIINX BEIIECTB.

YenoBek B Mupe BELIECTB M MaTEpPUAJIOB: BAXXHEHUIINE CTPOUTENIBHBIE MaTepHUallbl,
KOHCTPYKIIMOHHBIE MaTe€pHuaybl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHalIbl JIs SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMUs U 3J0pOBBE YEJIOBEKA: IPAaBUJIA HMCIIOJIB30BaHUs JIEKAPCTBEHHBIX IpPENaparos,
IpaBUIIa 0e30ImacHOro HCIIOJIb30BaHHUS IIperaparoB OBITOBOI XHUMHH
B TIOBCEJTHEBHOM >KU3HU.

MexxnpeIMeETHRIE CBSA3H.

Peanu3arus MexXIpeIMETHBIX CBSA3EH MPU M3YUEHUH O0IIel U HEOpraHM4YeCKOH XUMHUH B
11 xmacce ocyImiecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK Y MOHATHUH, SBISIIOIIMUXCA CUCTEMHBIMH JIJI1 OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAy4HBIH (hakT, TUMOTE3a, 3aKOH, TEOpPHUs,
aHam3, CHHTE3, KIaccupuKanus, MIEPUOJNYHOCTb, HaOIIOIeHHE, JKCIIEPUMEHT,

MOACIINPOBAHUEC, U3MCPECHUC, SABJICHHUC.
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dusnka: matepusi, SHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, M30TOII,
pPaIuOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMYMHBI U €AUHUIIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: kierka, opraHusM, sKocucTema, Ouocepa, Makpo- U MHKPOJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

I'eorpadus: MuHEepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus:  XUMHUYECKass  IPOMBIIICHHOCTb,  METAJUIyprHsi,  IPOHU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, IUILEBas
IPOMBIIIICHHOCTh, (papMalleBTUYECKas IPOMBIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, 3JEKTPOHHAS MPOMBIIIICHHOCTD,

HaHOTCXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
IpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEJAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJXOIAOM B CTPYKTYpE JHYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpa3oBaHuUs
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE OOYYAIOUIMMUCS POCCHMCKON Tpa)XIaHCKOW HACHTUYHOCTH — FOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIMuMe MOTHBALIUU K 00YYEHHUIO;

LIEJICHAIIPaBJICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUM JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIHUXCS PYKOBOJICTBOBATHCS B CBOEH JAESITEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOIO
oOpa3zoBaHus;

HaJIM4YUEe TPABOCO3HAHMS JKOJOTUYECKOW KYIBTYphl M CIIOCOOHOCTH CTaBUTh LENU U
CTPOUTB )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pE3yJAbTaThl OCBOCHMSI NIpeaMeTa «XHUMHs» JTOCTUTAIOTCS B €IMHCTBE
yueOHOM M  BOCHUTATENBHOM JIESITEIbHOCTH B COOTBETCTBUU C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, J1yXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH UM HUJEallaMd  POCCUICKOTO
IpaXXJJaHCKOr0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBWIAMU MOBEICHMS,
CIOCOOCTBYIOLIMMH IPOIIECCaM CaMOIO3HAHUS, CAMOPa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS NpeaMeTa «XUMHs» OTPaKaroT CPOPMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUUYECKOW JEATENbHOCTH OOy4aromMXCs M0 pealnu3aluu
MPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS:

0CO3HaHMs 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, yBaXKECHHS
K 3aKOHY U IIPaBONOPSIKY;

MIPEJICTAaBICHHUS] O COIMAIbHBIX HOPMAax M MpPaBHJIaX MEKIUYHOCTHBIX OTHOIIEHUN B

KOJIJIEKTHUBE;
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TOTOBHOCTH K COBMECTHON TBOPUYECKOW JESITEIBHOCTH MTPH CO3/IaHUH YUICOHBIX IPOCKTOB,
pCeHICHUN y‘~I66HI>IX 1 MO3HABATCJIbHBIX 3a/1a4, BBINTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCO6HOCTI/I IMOHMMaThb W I[PUHUMATb MOTHBBI, HAMCPCHU, JIOTUKY W aAPryYMCHThBI
NPYTUX MPH aHAJTU3E Pa3IMYHBIX BUIOB YUCOHOH NESTEIHLHOCTH,

2) IATPHOTHYECKOT0 BOCIIUTAHMUSL:

HECHHOCTHOIO OTHOLICHHA K HCTOPUYCCKOMY MW HAYYHOMY HACJICAUIO OTCUCCTBCHHOM
XHUMHU;

YBKEHUS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUU W TPAKTUYECKOTO NPUMEHECHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAayKH €CTh Pe3yJbTaT JUINTEIbHBIX HAOJIOJICHHIA,
KPOMOTJIUBLIX OKCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOAHHOI'O TpyAda y‘-IéHBIX " MPAKTUKOB;

HHTCpPCCa MW IMO3HABATCIIbHBIX MOTHUBOB B TIIOJYYCHHHM M TMOCJICAYIOIICM aHallnu3c
UH(POPMAIIUHU O TIEPETOBBIX TOCTHKCHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'0 MMOBECACHUA,

CHOCO6HOCTI/I OLICHUBATh CUTyalluu, CBA3aHHBIE C XHMHWYCCKUMHU  ABJICHUSIMU,
U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U
IICHHOCTH;

TOTOBHOCTHU OILICHUBATHh CBOE MOBCACHHUEC W IIOCTYIIKH CBOUX TOBapI/IIlIeﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJ’IeI{CTBI/If/'I OTUX IMOCTYIIKOB,

4) hopMHUPOBAHUS KYJIbTYPbI 3/10POBbI:

MOHMMAaHMsl IIEHHOCTeHl 3710poBoro M Oe3omacHOro obpas3a >KM3HHM, HEOOXOAWMOCTH
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMy H IICUXUYCCKOMY 30J0POBLIO;

coOmro/ieHnst TpaBmil O6e30macHOro oOpaIleHusl ¢ BElIeCTBaMH B OBITY, IMOBCEIHEBHOM
KHU3HHU U B TPYJOBOH /1€ TEIIHOCTH;

MOHMMaHMsI LEHHOCTH MpaBUJ HMHIUBUAYaJIbHOTO M KOJUIEKTUBHOTO 0€3011acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJIEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YHMOTPEOJIEHUS alKOTroJIs,
HApKOTHKOB, KypEHHSI);

5) Tpya10BOr0 BOCIIMTAHUSI:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEILCKON JESITEIhHOCTH,
0OIIECTBEHHO TTOJIE3HOM, TBOPUYECKOM U APYTUX BUAAX JEATSIHHOCTH;

YCTaHOBKM HAa AaKTHBHOE Yy4YacTHE B PEHICHUH TMPAKTUYECKUX 3a7ad COLUaTbHOU
HaINpaBJIEHHOCTH (B PaAMKax CBOETO KJlacca, IIKOJbI);

WHTEpeca K MPAKTHUECKOMY M3YYEHHUIO MPOo(eccHii pa3TudHOro poja, B TOM YHCIE Ha

OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHWHU 110 XUMHU,
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YBaXKCHHUs K TPy, JIOISAM TPyZa U pe3yabTaTaM TPYJOBOU ACIATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJbHOM TpaeKTOpuu o0Opa3oBaHus,
Oyaymet mpodeccuu U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U IOTPEOHOCTEN 00I1eCTBa;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSA:

HKOJIOTHYECKH 11e7IeCO00Pa3HOro OTHOUICHHUS K IPUPOE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHMs I100aJIBHOI0 XapaKTepa SKOJOTMUECKUX MPOo0IIeM, BIUSHUSI S3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpelbl;

0CO3HAHMS HEOOXOAUMOCTH HCIIOJIB30BaHUS JOCTIKEHUH XUMUH JJIS1 PEIICHUS] BOIIPOCOB
PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

AKTUBHOT'O HENPUATUS ACHCTBUMN, NPUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUsTHBIE SKOJIOTMYECKUE MOCIEACTBHS MpeIpUHUMAEMbIX
JICHCTBUN U NPENOTBPALLATh UX;

HaJu4usl PA3BUTOIO DKOJOTMYECKOIO0 MBILUICHUS, JKOJIOIMYECKOM KYJIBbTYPBI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMHU B
II03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMAJIbHOM MPaKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUS

C(OPMHPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHUMaHUs Ccleun(UKN XUMUU KaK HayKd, OCO3HaHHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €QUHCTBE IPUPOJBbI U YEIOBEKA, B MO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH JIsi COBPEMEHHOW NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBl, pEIIEHUH II100aJIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTMYECKOM O€30MacHOCTH, B PA3BUTHUU METUIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTHM: IIOHMMAaHMS CYIIHOCTHM METOJOB IIO3HAHUI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS

aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIUMX B HEM H3MEHEHUH,
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YMEHHUS JIenaTh 000OCHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C IIEIBIO MOYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XWMHYECKHE 3HAHUS JJIs PEIICHUS
po0JIeM B pealIbHBIX )KM3HCHHBIX CHTYAIUAX;

HWHTEpeca K MMO3HAHUIO M UCCIICIOBATEIHCKOMN ACATEIPHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM TpyJda B pasduyHbiXx cdepax mnpodheccCruoHaATbHON
JIEITEIIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOEHHUS y4eOHOro mpeaMera «XHUMHS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HAYUMBIC I (DOPMHUPOBAHHSI MHUPOBO33PCHUS OOYYAOIIUXCS MEXIUCIUTLIMHAPHBIC
(MeXTpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHBIA (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

VHUBEpcaJdbHbIC  y4eOHbIC  jAciicTBHs  (TIO3HABATENbHBIC,  KOMMYHHKATHUBHBIC,
perynatuBHble), oOecneunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COLIMATTbHOM KOMITETEHITH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYarolIUXCsi  UCIOJIb30BaTh  OCBOCHHBIE  MEKIMCIMILUIMHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCATbHBIC YUeOHBIC JICHCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPAKalOT OBIAJCHHE YHUBEPCAIBHBIMH YUeOHBIMU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBy1aieHNe YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENTFHO (OPMYIHUPOBATh U AaKTYaIM3UpPOBaTh MpOOJIEMY, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIPE/ICIIATh IIeNU JISATSIIbHOCTH, 3ajaBas IMapaMeTphl M KPUTEPHH HMX JIOCTHIKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

WCIONIb30BaTh TMPH OCBOCHHH 3HAHHWKM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICNISTH
XapaKTepHbIe TPHU3HAKK IIOHATHH W YCTAaHABJIMBATh WX B3aMMOCBS3b, HCIIOIH30BATh

COOTBECTCTBYIOIINE MMOHATHUA 1A 00BSICHEHHUS OTACJIBHBIX (baKTOB n ﬂBHeHHﬁ;
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BBIOMpATh OCHOBAaHUS U KPUTEPUHM I KIAacCU(UKALUKU BEIIECTB U XUMHUYECKHX
peaKuuii;

yCTaHaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKY U3Y4aeMbIMU SIBICHUSIMY;

CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, MO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSTH B IIPOLIECCE [TO3HAHUS, UCIIONIb3YyEMbIE B XUMUHM CHMBOJIMUECKUE (3HAKOBBIC)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xumuueckass ¢GopmMyliia, ypaBHEHHE XHMHYECKOM peakuud — TMpU PEIIeHUHd Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUII;

dbopMynHpoBaTh UENM W 3a7adydl MCCIEIOBAHMSA, HCIONB30BaTh IIOCTABICHHBIE |
CaMOCTOSITENILHO C(hOpPMyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
IUTsE QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIAJIETh HAaBBIKAMU CaMOCTOSATEJIbHOIO IUIAHUPOBAHMS U NPOBEACHHS YYEHHUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IMpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAaHHOU
pabore;

MPUOOpPETaTh OMBIT YYEHUYECKOW MCCIeA0BATEIbCKOM W MPOEKTHOW MAESITEeIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOJ0B [TO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B pA3IMYHBIX HCTOYHMKAX HHGoOpManuu (HAYy4HO-TOMYJIsSpHas
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcbl HMHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(dbopMynIpoBaTh 3alpochl U MPUMEHSATh pa3jIMYHblE METOAbl NpPHU IMOUCKE U O0TOOpe
nHpopmaIu, He0OX0MMOM ISl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPEIeIEHHOTO THTIA;

pUOOPETaTh OMBIT MCIOIb30BaHU HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOHMpaTh ONTUMAIbHYIO (OpMY MpeACTaBlIeHUs HHPOPMALMK (CXEMBIL,
rpaduKu, TUarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);
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UCIOJIb30BAaTh HAy4YHBIH S3BIK B KAyeCTBE CPEACTBA IpH pPaboTe € XUMHUYECKOH
uHpopMaLKeil: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUEeCKUe W MaTeMaTW4yecKHue) 3HaKu |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HAJIATHOCTH.

OgJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh  BOMNPOCHI IO  CYIIECTBY OOCYXJaeMOW TeMbl B  XOJ€ JHUayora
W/WIN JTUCKYCCUM, BBICKAa3bIBaTh HJCH, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHTEIHHO
BBINOJIHEHUS [TPEVI0KEHHON 3a/1au;

BBICTYINIATh C MpE3EHTAaLUel Pe3ylbTaTOB IMO3HABATEIbHON JEATENbHOCTH, MOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro IIPOEKTa U (dhopMynupoBaTh BBIBO/IbI
[0 pe3ysibTaTaM IMPOBEIEHHBIX HCCIENIOBaHMNM MyTEM COIJIACOBAHUS MO3ULMH B XoJe
00cyxeHuss 1 0OMEHa MHCHHUSIMHU.

OsJaieHne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMU e CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYHIECTBJISATH CBOKO IO3HABATEIbHYIO JEATEIIBHOCTD,
onpenenss e€ eI U 3aJauyd, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYILIECTBIATh CAMOKOHTPOJb CBOEH JIeATENTbHOCTH Ha OCHOBE cCaMoOaHaju3a M|
CaMOOLEHKH.

NPEJAMETHBIE PE3YJIbTATHI

10 KJIACC

IIpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHsD) OTPaXaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBISAIONICH €CTECTBEHHO-
HAYYHOM KapTHHBI MHpa, POJM XUMHUH B TIO3HAHWM SIBJICHUH TPHUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHnsT NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHU, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUILIATEIBHOCTh, XUMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHbIE O00BEM, YIJIEpPOAHBIH  CKEJIET,

(GyHKIMOHAJIbHAS TpYMNa, pajuKai, H30MEpus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
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YIII€BOIOPOABI, KUCIOPOA U a30TCONEpIKalie COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEMHEHNS ); TEOPUHU U 3aKOHBI (TEOPHs CTPOEHHUSI OPTaHUUYECKUX
Bemects  A. M. byrnepoBa, 3akOoH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOIOTHYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUU ¥ 0€301aCHOM UCIOJIB30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JESTEIHHOCTU YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHbIC IPU3HAKU MTOHATHI, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME OHATHS IIPH ONMUCAHUH COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(hOPMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO) CHMBOJIMKY JJISI COCTABICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJAEIU MOJIEKYJ] OPTaHMYECKUX BELIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpPMUPOBAHHOCTh ~ yYMEHHUU  YCTaHABJIMBATh  NPHHAUICKHOCTh  HM3YyYEHHBIX
OpraHMYECKHUX BEHIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeNEHHOMY KIAcCy/TpyIe
COEIMHEHU N (YyrneBomoposl, KHCIIOPOJI u a30TcojepxKaliue COETMHEHMUS,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS), TaBaTh UM HA3BaHUs MO CUCTEMATUYECKON HOMEHKJIAType
(IUPAC), a takxe NpPUBOAUTH TPUBUAJIBHBIC HA3BaHUSl OTACIIBHBIX OPraHUYECKUX BEIIECTB
(oTUJeH, TpONMIIEH, AaleTUJIeH, OSTUJICHIJINKONb, TIulepuH, (eHon, Qopmanbaeru,
aleTaiabAerusl, MypaBbUHAsl KHUCIOTa, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHUCJIOTA, CTEapUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMPENEATh BUIbI XUMHUYECKOW CBS3M B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHs MPUMEHSTHh MOJOKEHUS TEOPUHU CTPOCHHSI OPTaHHYECKHUX
BeniecTB A. M. bytiiepoBa 111 00BsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOeHHE, (U3NUecKue u
XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3IMUHbBIX KJIACCOB OPIaHMYECKUX BEIECTB
(MeTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, ATAHOJI, ITHJICHTJIMKOJb, TJIMIEPUH, (EHOJI, alleTalbJAeTH/l, MypaBbUHAS U YKCYyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmaj, UeII03a, aMUHOYKCYCHas KHCJIOTa), HWUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKUUU ¢

HCITOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;
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C(OPMHPOBAHHOCTb YMEHMsI XapaKTepU30BaThb HCTOYHUKU YIIJIEBOJOPOIHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB TIEpepabOTKH;

C(OPMHUPOBAHHOCT YMEHUI NPOBOJAUTH BBIYUCIEHUS II0 XMUMHUYECKHM YpPaBHEHHSIM
(Maccpl, 00bEMa, KOMMYECTBA HCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKIUH IO H3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 HCXO/IHBIX BEIIIECTB
WM IIPOJYKTOB PEAKIIUN);

Cc(OPMHUPOBAHHOCT, YMEHUH BJIaJeThb CHCTEMOH 3HAHUH 00 OCHOBHBIX METOMAX
HAY4YHOT'O MO3HAHMsI, UCIOJIb3YEMbIX B XMMHUU MPU U3YYEHUU BELIECTB U XUMHUUYECKUX SBICHUN
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUUIsl IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEILLECTBAMU M UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHHM COOJIIOaTh PaBUia MOJIb30BAHUSA XUMHUECKONW TOCYON U
7a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

Cc(OPMHUPOBAHHOCTh YMEHHUH IJIAHUPOBAaTh M BBINOJIHATH XUMHUECKUH SKCIIEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHWYECKUX BEIIECTB, JACHATypanus OEIKOB TpHu
HarpeBaHWU, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBHUHU C MPABMIAMHU TEXHUKU 0E30IaCHOCTH
npu oOpallleHUH C BEIeCTBAaMU U J1JaOOpaTOPHBIM 00OpYyIOBaHUEM, IPEICTABIATh PE3yJIbTaThl
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(GbopMyITHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHPOBAHHOCTh YMEHHH KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OPMAIIHIO,
HOJYy4aeMYyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popmMarun, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCT YMEHHMH COOMIOAATh MpaBHJa HSKOJOTHYECKU I1EJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOH MEATETHPHOCTH B LENSIX COXPAHEHHs CBOErO 370POBbS M
OKpY’Kalolied MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHSI HAa JKUBBIE OPTraHU3MBI
OTpe/IeNIEHHBIX OpPraHUYeCKUX BelecTB, MOHMMAas cMblca mnokasatens [IJK, moscHsATh Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeIIOBEKa;

I 00YYaroIIUXCs C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUI  CHENbIX M CIa0OBUIAIIMX OOy4aroIMXcs: yMEHHE UCIOIb30BaTh pelibeHO-

TOYEYHYI0 cucteMy obOo3HaueHud JI. bpaiing gns  3anucu  XuMudeckux — (Gopmyi.
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11 KJIACC

[IpenmetHbie pe3yabTaTbl OCBOGHHs Kypca «OOImas M HEOpraHW4ecKas XUMHs
OTPaKaIoT:

C(OPMHUPOBAHHOCTb IPEACTABICHUN: O XMMHUYECKOH COCTaBISIOIIENH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJAJICHHUE CHUCTEMON XMMHYECKHUX 3HAHWH, KOTOpas BKIJIIOYAET: OCHOBOIOJArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METAJUINYecKas, BOJOPOJHAs),
KpUCTa/NIMUYeCKass  pelérka, TUIBl XUMHUYECKUX  pEaklHid, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
NEKTPOJIUTUYECKON Juccouuanuy, nepuoauyeckuit 3akoH JI. . MenpgeneeBa, 3akoH
COXpPaHEHMsI MacChl BELIECTB, 3aKOH COXPAaHEHMs M IPEBPAILIECHUS SHEPTUU IPU XUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXaluMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OPMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHbIE IPU3HAKU MTOHATHH, yCTaHABIUBATh
UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIME IMOHSATHS MPH OMHCAHUU HEOPTraHHMYECKHUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JJISi COCTABICHMS
GopMyn BEIIECTB W YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raléHas W3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
Apyrue);

cOpPMUPOBAHHOCTh YMEHUN OMNpENENATh BaJ€HTHOCTh W CTENEHb OKHCIIECHUS
XUMHYECKHX DJJIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BHJI XMMHMUYECKOH CBSI3U
(KOBaJIeHTHasi, UOHHAs, MeTaJNIn4yecKas, BOJOPOIHAs) B COCJUHEHUSAX, TUMN KPUCTAJUTMYECKON
PEIIETKY KOHKPETHOTO BELIECTBA (aTOMHasl, MOJIEKYJIIpHasi, MOHHAsA, METaJNInYecKas), XapakTep

Cpenbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHMIA;
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c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh NMPUHAIIC)KHOCTh HEOPTAHUUECKHUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(hOPMHUPOBAHHOCTh YMEHUH paCKpbIBaThb CMBICI IepHOAUYECKOro 3akona [Jl.
W. MenaeneeBa W JIEMOHCTPHPOBATH €r0  CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

cOPMUPOBAHHOCTh YMECHHM XapaKTepPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 31eMeHTOB 1—4 mepuonoB Ilepronnueckoi cucTeMbl XUMHUYECKUX AJIEMEHTOB /l.
. MenpeneeBa, UCIONB3ys IMOHATHSA «S-, P-, O-3JEKTpOHHBIE OPOUTAINY, «IHEPreTUYECKHE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M MX
COEMHEHUH M0 rnepuojgaM u rpynmam l[lepuoauyeckoil CuCTeMbl XMMHUYECKUX 3JEMEHTOB /I,
H. Menpeneena;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, TMOJTBEPXKIaTh CYIIECCTBOBAHUE
TEHETUYECKON CBSI3M MEXIy HEOPraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMUYECKUE PEAKIUU MO Pa3TUUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIUIoBOMYy 3(dekTy peakiuw,
W3MEHEHUIO CTETICHEH OKUCIICHUS PJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIaCTHIO KaTaln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHUS PEAKIIUN Pa3INYHBIX TUIIOB, IOJTHBIE
U COKpalEHHBbIC YpaBHEHUS pEakluii MOHHOTO OOMEHAa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX TH
peaKIu UIyT J0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUM TMPOBOAHWTH PEAKIUHU, MOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkIuii TOCPECTBOM COCTABIICHHUSI DJIEKTPOHHOTO OallaHCa dTUX PEAKIUi;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIu OT
pa3iaMyYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemrHero Bo3aeicTBus (mpunIiun Jle [llaTense);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTEpH30BaTh XHMHUYECKHE TIPOIECCHI, JIEKAIIUe B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MpeJCTaBlICHud 00 OOIMX HAyYHBIX MPUHIMIAX M JKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO

MIPOU3BO/ICTBA;
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C()OPMHUPOBAHHOCT YMEHUH NPOBOJAUTH BBIYUCIEHUS C MCIOJIB30BAaHUEM MOHSATUS
«MaccoBasi JI0Js BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B HPU XMUMHUYECKHX
peaxkusax, Macchl BEIIECTBA WIM 00bEMA ra3oB 110 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOIO M3 YYaCTBYIOLIMX B pEaKkIMM BEIIECTB, TEIUIOBOrO 3PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHUI COOIIOATh MpaBUIa MOJB30BAHUS XUMUUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB;

C(OPMHUPOBAHHOCTb YMEHHUI IJIAHUPOBAaTh M BBINOJIHATH XUMHUYECKUI SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, OMNPEIEIIEHUE CpPEJib
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO HHIUKATOPA, BIMSIHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaklMd HOHHOrO OOMEHa, KaueCTBEHHbIC pEakIMM Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-aHUOHbI, HA KaTHOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a7a4y no TtemaMm «Metambl» U «Hemeramibl») B COOTBETCTBMM C INpPaBUIIAMH TEXHUKH
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yiabTaThl XUMHUYECKOrO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB;

Cc(OPMHPOBAHHOCTh YMEHHU KPUTHUYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
APYTHX);

c(OPMHPOBAHHOCT YMEHHMH COOMIOAATh MpaBUJa HSKOJIOTHYECKH IEJIeCO00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM JEATENbHOCTH B ILENSIX COXPAHEHMs] CBOEro 3/I0pOBbA U
OKpY’Karolled MpUPOIHOM cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AECMCTBMS Ha >KUBBIE OPTaHU3MBbI
OTpe/IeNIEHHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TK, nmoscHaTe Ha mpumepax crnocoObl
YMEHBILIEHUS U NPEJOTBPAILECHNS X BPEJHOIO BO3IECHCTBUSA HA OPraHU3M YEJIOBEKA;

JUI 00YyYaroIMXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS: YMEHHUE NMPHUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUI;

Ul CHENbIX M CIa0OBHUIAIMX OOy4aroIUXcs: yMEHHE UCMOIb30BaTh pelibeHO-

TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpailns muisd 3anucu XuMu4ecKux GopMyIl.
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TeMaTHuyeckoe IVIAHMPOBAHUE

BocnuTaTe/ibHas 1eATEILHOCTH YUUTES HA YPOKAX MO NpeaMeTy « XUMUsD» MPeAnosaraer cieayoiiee:

* YCTaHOBJICHUE JIOBEPUTEIILHBIX OTHOIICHUN MEXIY YYUTEIIEM U €r0 YYCHHKAMH, CIIOCOOCTBYIONIMX MO3HUTHBHOMY BOCIPHSATHIO YUAIIUMHUCS
TpeOOBaHUN W MPOCHO YYMTENs, NPHUBJICUCHUIO HMX BHUMAHMA K 0OCyKJZaeMoill Ha ypoke HH(OpManuu, aKTHBH3AalMM HX II03HABaTEHHON
JeSTeTbHOCTH;

* MoOYXXICHHE YYCHHMKOB COONIONATh HAa YpPOKE OOLICHPUHATHIC HOPMBI IOBEIEHUS, IMpaBHja OOIIECHHS CO CTapIIUMH (YYUTEISAMH) U
CBepCTHHKaMH (YYCHHKAMU), IPUHIUIBI y4eOHOW MUCIMILIMHBI B CaMOOPTaHU3alluy, MPUBJICYCHNE BHUMAHUS K HOpMaM IMOBEICHUS M MOPaJIbHBIM
LIEHHOCTSIM KYJIBTYPBI CTPaH U3y4aeMOI0 SA3bIKa;

* IPUBJICUYCHHE BHUMAaHUSI YYCHUKOB K IICHHOCTHOMY aCTEKTY M3y4aeMbIX Ha YpOKaXx SIBJICHUH, OpraHu3alys uX paboThl C IMOJIy9aeMOl Ha YpOKe
COLUAJIBHO 3HAYUMOU HH(I)OpMaHHeﬁ — HWHUIUHUPOBAHUC CC 06C}’)KI[CHI/ISI, BBICKA3bIBAHUA Y4YalllUMHUCA CBOCIO MHCHHA IO €€ IOBOAY, BBIpa6OTKI/I
CBOETO K HEl OTHOIICHHS,

* HCIIOJIb30BAaHHUE BOCHHUTATEIBLHBIX BO3MOXKHOCTEHM COACPpIKaHUA yqe6H0r0 npeaMeTa 4epe3 ACMOHCTpAalHuIO ACTAM IMPUMCPOB OTBETCTBCHHOTO,
IPaXIAHCKOTO TOBE/ICHUS, MPOSBICHUS YEIOBEKOIOOUS U TOOPOCEPACUYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JJISi UTCHHS, 3aj1ad JJis
pereHwst, TpoOJEeMHBIX CUTYalui JAJ1sl 00CYKJCHHS B KJIacce, BOCHUTAHUE TOJIEPAHTHOTO OTHOIICHUS K APYrod KYJIbTYpe U €€ 0COOCHHOCTSIM;

* IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM PaOOTHI yUaIIUXCS:

- UHTCJUICKTYAJIbHBIX HIP, CTUMYJIHPYIOIIUX IIO3HABATCIBbHYIO MOTHBALIMIO YYCHHKOB, AWAAKTHYCCKOIO TCaTpa, 1€ IMOJYYCHHBLIC Ha YPOKC
3HaHUS OOBITPBIBAIOTCS B TEATPAIBHBIX TIOCTAHOBKAX;

- [[I/ICKYCCI/If/'I, KOTOPBIC AAIOT yHalllUMCAd BO3MOXKHOCTb HpI/IO6peCTI/I OIIBIT BEACHHWA KOHCTPYKTUBHOI'O JHaJIOra,

- TPYIIIOBOW paOOThI WK paOOTHI B TIapax, KOTOPhIC yyaT 00ydaroNIMXCcsl KOMaHIHOW paboTe ¥ B3aMMOJICHCTBHIO C APYTUMH JICThMU;

® BKIIIOYCHHEC B YPOK HUI'POBBIX HNPOOCAYpP, KOTOPBIC IMMOMOTrarOT HNOAACPKATb MOTHUBAIHUIO I[eTefI K IOJY4YCHHIO 3HaHHI71, HaJIa> KUBAHUTO
MO3UTUBHBIX MEXIUYHOCTHBIX OTHOIIIEHUH B KJ1acce, TOMOTal0T YCTAHOBJICHHUIO T00pOKeNnaTeIbHOM aTMOC(ephl BO BpEMS ypOKa;

* MHUIIMMPOBAHUE U TIOJICPIKKA UCCIIEAOBATEIICKOMN IEATETFHOCTH 00yUYalomUXCs B paMKaxX pean3alid UMU HHIAUBUAYATbHBIX U TPYIIOBBIX
UCCIIEIOBATENECKUX TMPOEKTOB, YTO AACT IIKOJBHHUKAM BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEHICHHS] TEOPETUUYECKOW MPOOJIeMBI,
HaBbIK T€HEPUPOBaHUs U O0OPMIIEHHS] COOCTBEHHBIX MW, HABBIK YBaKUTEIHHOTO OTHOLIEHUS K YYXUM HAeIM, 0OpMIIEHHBIM B paboTax Ipyrux
uccienoBareneii, HaBbIK MyOJMYHOTO BBICTYIUICHHUS TIEpe ayIMTOpUeH, apryMEHTUPOBAHUS U OTCTAMBaHUS CBOCH TOUKU 3PEHUSI.

OcymiecTBisieTcs yepes:
Ha pezuonanvnom, MynuyunaibHom u 6cepoccuiickom ypogHe:
® yyacTue B IPEIMETHBIX OJIUMIHAIaX (OUHBIX U 320YHBIX), IPEAMETHBIX KOHKYpPCaX, HAyYHO-MPAKTUYECKUX KOH(PEPEHIUIX, COPEBHOBAHUSX.
Ha ypoene kopnyca:
e creuualbHO pa3pabOTaHHbIE 3aHATUS — COOBITUIMHBIE YPOKH, MOCBALICHHbIE HCTOPUUYECKUM J1aTaM U COOBITHSIM, OHIAMH-3KCKYPCHH, KOTOPbIE,
pacmupsioT oOpa3oBaTelbHOE MPOCTPAHCTBO MPEIMETa, BOCIUTHIBAIOT YBAKEHUE K UCTOPHUYECKHM ITUYHOCTSM, JIIOJSIM HAyKH, JIFOOOBH K
MIPEKPACHOMY, K TIPUPOJIC, K POTHOMY Kparo;
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3HaKOMCTBO C DAa3JIMYHbIMU JOCTHKCHMSIMHU HAyKH M TEXHUKH, OOCYKIECHHE DSKOJIOIMYECKMX IHpoOJIeM, MCCIENOBaHUS M BHECEHHE
[IPEIIOKEHUHN 110 MUPOYCTPOICTBY;

MpoBeeHNE YIEOHBIX (OMUMIINA/IbI, 3aHUMATENIbHBIE YPOKH U MSATHMHUHYTKH, YPOK - I€JIOBasi UTPa, YPOK — IMyTEIIECTBUE, YPOK MacTep-KJiacc,
YPOK-HMCCIIEJIOBAaHUE U JIp.) M Yy4eOHO-pa3BieKaTelbHbIX, CIIOPTHUBHBIX MEpONPHUATHH (KOHKypc-urpa «lIpeaMeTHslii KpoccBOpI», TYpHHUP

«CBo# Urpa», BUKTOPHHBI, IUTEPATYpPHAsi KOMIIO3ULIMS, KOHKYPC ra3eT U PUCYHKOB, SKCKYPCHS U JIp.);

WCIONIb30BAaHUE BU3YaAIbHBIX 00pa3oB (TPEAMETHO-ICTETUYCCKONW CpEIibI,

HaIMpaBJICHHOCTHU, COBMCCTHO ITPONU3BOJAUMBIC BUJACOPOJJIHUKH 110 TEMaM ypOKa);
ydacTtue neaaroroB-ip€IMETHNKOB B Cosete HpO(l)I/IJ'IaKTI/IKe I10 BOIIpOCaM HEYCII€BAIOIINX o6yqaloumxc;1 C LICJIBKO COBMECTHOI'O COCTaBJICHHUA
IUIaHA JTUKBUJAIIUY aKaJeMHAUEeCKOM 3a10KEHHOCTH 110 npeamMeTam,
yY4acTue 1neaaroroB-ip€AMETHUKOB B POAUTEIIECKUX C06paHI/I$IX y‘le6HBIX OTI[CJ'ICHHFI

HarisiaHass aruranyusda IKOJbHBIX CTCHOOB,

MPEAMETHOU

10 KJIACC
HaumenoBanue pa3zenoB u Tem KommuectBo wacos DnekTpoHHbIe (IU(PpPOBHIE) 00pa3zoBaTEIbHBIC
n/n IpOrpaMMBl Beero|Kontponsnpie  |[Ipaktudeckue  |[PCCYPCRI
paboThI paboThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOH XUMUH
11 [Ipenmer oprammyeckoit xumuu. Teopus|3 0 0 bubnuorexa [JOK
CTPOCHHUSI OpPTraHUYECKHUX coeauHeHuid A. M. [https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
byrneposa ac02-efb16fa49f6a]
Hroro no pazneny 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHble yriieBOIOPOIbI — alKaHbl |2 0 0 bubmuorexa [IOK

[[https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-
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https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6а
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6а
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e

HaunmenoBanue pa3nenoB u Tem

KonnuecTtBO yacoB

OnektpoHHbIe (IU(PpOBHIE) 00pa3oBaTEIbHBIC

n/m HpOrpaMMbl Bcero|[KonTponbnsie  |IIpaktuueckue  |[PECYPCHI
padoThI paboThI
9dcf-20517ae4b52¢]]
2.2 HemnpenenbHble  yrieBOJOPOJbI:  aJIKCHBL||0 0 1 bu6mmoreka [JOK
aJIKaUEeHbl, aTKHHBI [[https://lesson.edu.ru/lesson/726ee099-e1a9-410f-
b8be-b4ch589aeadl]]

2.3 ApoMaTHYeCcKHEe YIIIeBOAOPOIbI 2 0 0 bubmmorexa [IOK
[[https://lesson.edu.ru/lesson/399fdd14-4bal-48e5-
a428-dae10d492c6e]]

2.4 |[IpupoaHble HCTOYHHMKH YTIEBOAOPOAOB U HX||3 1 0

nepepaboTka bubnmnoreka [JOK
[[https://lesson.edu.ru/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02]]
Hroro no pazgeny 13 1 1
Paznen 3. Kuciopoacoaepaaimue opranndeckue coeTuHeHUust
3.1 Cruptel. @enon 3 0 0 bu6mmoreka [JOK

[https://lesson.edu.ru/lesson/461aa9c8-cOef-4827-
a8e5-d12a0bedc826]]
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https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

HaunmenoBanue pa3nenoB u Tem

KonnuecTtBO yacoB

OnektpoHHbIe (IU(PpOBHIE) 00pa3oBaTEIbHBIC

n/m HpOrpaMMbl Bcero|[KonTponbnsie  |IIpaktuueckue  |[PECYPCHI
padoThI paboThI
3.2 AJpaerunsl. Kap6onoBbie KHCJIOTHL.||7 0 1 bu6mmoreka [JOK
CroxHbIe 3(QUpPbI [[https://lesson.edu.ru/lesson/8664b319-0ba3-4945-
b076-cb7ae5858b90]]

3.3 YriieBomsl 3 2 0 bubmmoreka [JOK
[[https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
963b-01d2e212d4d0]]

Hroro no pazgeny 13 2 1
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

4.1 AMuHBI. AMHMHOKHCITOTHI. benku 3 0 0 bu6mmoreka [IOK
[[https://lesson.edu.ru/lesson/0c608a59-4c69-4481-
839e-9205f201b73e]]

HWroro no pazneny 3
Pa3pnen S. BeicokoMoOJIeKy I pHBIE COCUHEHNUSA

51 [Tnactmaccel. Kayayku. Bonokaa 2 0 0 bubmmoreka [JOK
[https://lesson.edu.ru/lesson/45b81dac-acha-440e-
99e3-14c3ba78050a]]

HWroro no pazneny 2
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https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

HaunmenoBanue pa3aenoB u TeM KonnyecTBo 1acos OnektpoHHbIe (IU(PpOBHIE) 00pa3oBaTEIbHBIC
n/m HpOrpaMMbl Bcero|[KonTponbnsie  |IIpaktuueckue  |[PECYPCHI
padoThI paboThI
OBHIEE  KOJIMYECTBO YACOB 110|334 3 2
[MTPOI'PAMME
11 KJIACC
HaumeHnoBanue pa3iesioB U TeM IpOrpaMMbl KommuectBo yacos DIIeKTPOHHBIE (mudpossbie)
Beero |[Konrponshbie |[[Ipaktuueckue ||00Pa30BATEIbHbIC PECYpCEI
n/n paboTHI paboThI
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenne  atomoB. llepumommueckuii  3akoH  H||3 0 0 [bubnmoreka LHOK
1 |[lepromnyeckas cuctemMa xumudeckux onementoB JI. U. https://lesson.edu.ru/lesson/20b1df2e-6ce4-
MeneneeBa 435b-b6dc-5155d30a45fa]] []]
Crpoenue BerectBa. MHOrooOpa3ue BeIeCcTB 4 0 0 [[Bubnuoreka HOK
2 https://lesson.edu.ru/lesson/a9c9a6le-e387-
4ffe-bcfb-aca9c7241b21]]]
XUMUYECKUE PeaKINH 6 1 1 [[bubnmoTeka HOK
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https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21

HaumeHnoBaHnue pa3aenoB v TeM IPOrpaMMBbI

KomnuectBo yacos

DIIeKTPOHHBIE (tmudpoBsIe)

o0pa3oBaTelibHbIE PECYPCHI

Bceero |Konrposnbnsie ||[IpakTrnueckue
n/m PabOTEI pPaGoThI
3 https://lesson.edu.ru/lesson/a9c9a61e-e387-
4ffe-bcfb-aca9c7241b21]1]]
Hroro no pazneny 13 1 1
Pasznen 2. Heopranuueckasi Xxummusi
Mertamibl 6 0 1 [[bubmuoTtexal [OK
1 https://lesson.edu.ru/lesson/e7ff8162-0d4d-
40f8-b9f7-422c3e710750]]
Hemeramisl 9 1 1 [[bubOanoTeka LHOK
2 https://lesson.edu.ru/lesson/2390b83e-a935-
4c96-bd3a-25f26d9¢1139]]
CBs13b HEOPTaHMYECKUX M OPTAHMYECKUX BEIIECTB 2 0 0 [[BubnmoTexa HOK
3 https://lesson.edu.ru/lesson/35c2be59-f1c6-
46c6-910c-46a0576d6924]]
Hroro no paszneny 17 1 2
Pa3nen 3. Xumus u Ku3Hb
XuMUs ¥ )KU3Hb 4 0 0 [[bubGaunoTeka HOK
1 https://lesson.edu.ru/lesson/acd826cf-ba2d-
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https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

HaumeHnoBaHnue pa3aenoB v TeM IPOrpaMMBbI

KomnuectBo yacos

DJIEKTPOHHBIE

(tmudpoBsIe)

Beero |[Konrponshbie |[[Ipaktuueckue ||00Pa30BaTEIbHbIE PECypCEI
n/m PabOTEI pPaGoThI
49db-b216-ef7c26a84728]]
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

IHoypouyHoe muianHupoBanue

10 KJIACC

Tema ypoxka KonunyecTBo yacos HomaiHee 3aanie | OJeKTpoHHbIE IHM(poOBBIE  00pa3oBaTelbHBIC
Bcero|Kontponshnsie |[[IpakTuueckue PECYPCBI

n/n paboTHI paboTHI

1 [[[Ipeamet oprannyeckoi||1 0 0 [Ipountars maparpad||[[budbmuorexa HOK
XUMHH, ¢€ BOSHUKHOBEHUE, Pa3BUTHE U 1 https://lesson.edu.ru/lesson/a9f3d191-5ele-
3HauYeHue]] 4e24-ac02-efb16fa49f6a]]

2 [[Teopus ctpoenus||1 0 0 [Ipountars maparpad||[budbnuorexa [HOK
OpPraHMYeCKUX CcoenuHeHuin A. M. 2 https://lesson.edu.ru/lesson/c935a58c-ab0e-
Bytneposa, €€ OCHOBHBIC MOJIOKEHHS | | 4¢59-9dcf-20517ae4b52¢]]

3 [[[TpencraBicHme o||1 0 0 [Ipountare maparpad||[[|budnmmoreka [HOK
KJIacCHpUKAUH OpPTraHHYECKHUX 3 https://lesson.edu.ru/lesson/726ee099-e1a9-
BEILIECTB. Homenknarypa 410f-b8be-b4cb589aeadl]

(cucremaruyeckas) W TpPUBHAJbHBIC
Ha3BaHUs OPTaHUYECKHUX BEUIECTB] |
4 [[AnkaHBI: cOCTaB U CTpoeHue,||1 0 0 [Ipouurtars maparpad|[bubnamnorexa [HOK

TOMOJIOTUYECKHM psf] |

3,

TOMOJIOTHYECKHUI paa

BBIYUUTH

https://lesson.edu.ru/lesson/399fdd14-4bal-

48e5-a428-dae10d492c6e]]
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https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e

Tema ypoka KonnuectBo wacoB Jlomaimaee 3aganue  ||[DNeKTpoHHBIE HH(POBBIE  00pa3oBaTelbHBIC
Bcero|[Koutponbhsie |[[IpakTuueckue PpeCypCRI
n/m PabOTEI PabOTEI
AJIKAaHOB
5 [[Meran u 3TaH —1 0 0 BrimonauTh [[BubmuoTeka LHOK
npocTeiime peACTaBUTEIN nucbMeHHO 3ananuel| https://lesson.edu.ru/lesson/258ddc06-ec23-
AJIKaHOB] | 7 ctp 32 473c-b3d7-ed82fcaddd02]]
6 [[AnKeHBI: cOCTaB U CTpOEHHe,||1 0 0 [Ipountare maparpad||[[budmmnorexa
cBO¥icTBA]] 4, BeIyunTh|[LIOKhttps://lesson.edu.ru/lesson/4038171e-
romosioruueckuii psiz||4158-4bd1-ae98-18dclcfh9399]]
AJIKCHOB
7 [[Otunen wu mpomunen —|1 0 0 [Ipountars maparpad||[[budbmuorexa [HOK
npocreime Npe/ICTaBUTENN 4 https://lesson.edu.ru/lesson/05ab5925-ba8e-
AJIKEHOB] | 499e-840b-70b5e8db71ae]]
8 [[ITpakTtuueckas padora Ne 1.[1 0 1 Odopmuts otuer no||[[bubmuorexka LIOK
«[Tony4enue THICHA U U3YyUCHUE €TI0 MPaKTHYECKON https://lesson.edu.ru/lesson/53cd2379-2a45-
CBOMCTB®]] pabore 1 43b1-9f67-7ebcdaf03ce0]]
9 [[Ankanuensl. byranuen-1,3 u||l 0 0 [Ipountars maparpad||[[budaunorexa HOK

mMeTunoyraauen-1,3. ITonyyenue

CUHTETHUYECKOT0 KayuyKa U pe3UHBI] ]

5

https://lesson.edu.ru/lesson/6df23393-6f08-

4b9f-ae01-a983b95b854a]]

33



https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a

Tema ypoka KonnuectBo wacoB Jlomaimaee 3aganue  ||[DNeKTpoHHBIE HH(POBBIE  00pa3oBaTelbHBIC
Bcero|[Koutponbhsie |[[IpakTuueckue PpeCypCRI
n/m PabOTEI PabOTEI
10 [[ ATKUHBI: COCTaB n||1 0 0 [Ipouutare maparpad||[[budmmuorexa LHOK
0COOEHHOCTH CTpOEHHUS, 6 https://lesson.edu.ru/lesson/05¢9a929-6741-
TOMOJIOTUYECKUI psii. AlCTHICH — 4d7c-84b5-009292468356]]
IIPOCTEUILINI [IpEACTaBUTEND
AJKUHOB] |
11 [[Beraucnenus mo ypaBHeHuio||1 0 0 BrimonauTh
XUMHYECKON peakiuu]| MUCbMEHHO
3ananue 11 ctp 52
12 [[Apenbr: Oenzon u TOIyoOuL||1 0 0 [Ipountars maparpad||[[bubauorexa [HOK
ToKCHYHOCTH apeHOB] | 7 https://lesson.edu.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4]
13 [[TeneTnueckas cBs3b||1 0 0 [ToBTOpEeHUE
YIJI€BOAOPOIOB, TpHUHAUIEKAIUX K MIPOIIEHHOTO
pa3IM4YHBIM KJ1accaM] ] Marepuaia
14 [[[TpuponHbIe uCTOYHUKH||1 0 0 [IpountaTts maparpad|/[[budinorexa I[HOK
YIJIEBOAOPOAOB: TPHUPOAHBIM Ta3 U 8 https://lesson.edu.ru/lesson/99557a5e-2221-

nonyTHble He(dTAHbIE Ta3bl, HEPTH U

MPOAYKTHI €€ rnepepaboTku]|

43e0-97h8-983de535¢44d]]
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https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

Tema ypoka KonnuectBo wacoB Jlomaimaee 3aganue  ||[DNeKTpoHHBIE HH(POBBIE  00pa3oBaTelbHBIC
Bcero|[Koutponbhsie |[[IpakTuueckue PpeCypCRI

n/m PabOTEI PabOTEI

15 [[[TpupoaubIe UCTOYHMKH||1 0 0 [Ipouutare maparpad||[[budmmuorexa LHOK
YIJIEBOAOPOIOB: TMPHUPOAHBIA Ta3 U 9 https://lesson.edu.ru/lesson/99557a5e-2221-
HONYTHBIC HE(TSIHbIC Ta3bl, HEPTh U 43e0-97b8-983de535¢44d]]

IPOAYKTHI €€ rnepepadoTku]|

16 [[Kontponbnass  pabGora mo|l 1 0 [ToBTOpeHue

pazzieny «YTiIeBoaopoab»]] MPOHJIEHHOTO
MaTepuaia

17 [[[IpenenbHBIe  OgHOATOMHBIC||1 0 0 [Ipountars maparpad||[[budbmuorexa [HOK
COMPTBL:  METAaHOJA M JTaHOIL 9 https://lesson.edu.ru/lesson/6abf1680-4eb5-
Bomoponnas cBsi3b]] 46f2-8ea5-44d63cccf518]]

18 [[MHOTOaTOMHBIE cnupThr:||1 0 0 [Ipouurtars maparpad|[bubnnorexa [HOK
STHJICHTJIMKOJIb U TJMIIEPHUH] ] 9 https://lesson.edu.ru/lesson/461aa9c8-cOef-

4827-a8e5-d12a0bedc826]]

19 [[DPenHON: cTpoeHUE MOIEKYIIbL,||1 0 0 [Ipountare maparpad||[[budmuorexa LHOK
(Gu3nyeckne U XMMHYECKHE CBOWCTBA, 10 https://lesson.edu.ru/lesson/649883b8-7c5f-
npuMeHeHue] ] 4f16-896e-10a2278b08f1]]

20 [[Anpaeruast: popmanbaerun uj|l 0 0 [Ipountats maparpad|/[[bubdinorexa [HOK
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https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

Tema ypoka KonnuectBo wacoB Jlomaimaee 3aganue  ||[DNeKTpoHHBIE HH(POBBIE  00pa3oBaTelbHBIC
Bcero|[Koutponbhsie |[[IpakTuueckue PpeCypCRI

n/m PabOTEI PabOTEI
areTanbaerua. AIeToH]] 11 https://lesson.edu.ru/lesson/8664b319-0ba3-

4945-b076-cb72ae5858b90]]

21 [[OmnoocHOBHBIE TIpeAenbHbIe||1 0 0 [Ipountare maparpad||[[budbmuorexa HOK
KapOOHOBBIC KHCIIOTHI: MypaBbUHAs W 12 https://lesson.edu.ru/lesson/b4feaa04-3438-
yKCyCHas | 4b57-a3ec-ba0f9fe63c0d]]

22 [[[TpakTrueckas pabora Ne 2.1 0 1 Odopmuts otuer no||[[bubmmoreka [HOK
«CBOMCTBa  pacTBOpa  YKCYCHOMU MPAKTHUYECKON https://lesson.edu.ru/lesson/9834d408-386d-
KHCJIOTBI»]] pabore 2 444a-8de3-7efba8b98cdb]]

23 [[CteapuHoBass u onenHoBasi||1 0 0 [IpountaTts maparpad|/[[budinorexa I[HOK
KHCIIOTBI, KaK TIPEICTABUTEIH BBICIINX 13 https://lesson.edu.ru/lesson/71ac43f2-a0d4-
KapOOHOBBIX KUCIIOT] ] 4945-a0eb-1e59cd5f4d9f]]

24 [[Mbuta kak conu Beicmux||1 0 0 [Ipouurars maparpad
KapOOHOBBIX KHCJIOT, WX MOIOIIee 13
nemcraue]|

25 [[CroxHbIE a¢upsl Kak||1 0 0 Boinonauts [[bubnmoTeka [HOK
POM3BOJIHBIE KAapOOHOBBIX  KHCJOT. MUCHMEHHO https://lesson.edu.ru/lesson/71ac43f2-a0d4-
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https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

Tema ypoka KonnuectBo wacoB Jlomaimaee 3aganue  ||[DNeKTpoHHBIE HH(POBBIE  00pa3oBaTelbHBIC
Bcero|[Koutponbhsie |[[IpakTuueckue PpeCypCRI
n/m PabOTEI PabOTEI
I'uaponu3 ciiokHbIX 3(GupoB]] 3aganme 11 ctp 100 ||4945-a0eb-1e59cd5f4d9f]]
26 [[PKupsr: ruaposns,||1 0 0 BrimonauTh
NpUMEHEHHEe, OWOJIOTUYECKasi  POJib MUCHMEHHO
KUPOB] ] 3amanue 9 ctp 100
27 [[YrneBoasr: cocTag,||1 0 0 [Ipountars maparpad||[[|bubmuoTeka [HOK
KJ1accuuKaus. Baxneiimue 14 https://lesson.edu.ru/lesson/709ce43a-deb6-
NPE/ICTABUTEIIN: TIIIOK03a, (PYyKTO3a, 4281-963b-01d2e212d4d0]
caxapo3a]]
28 [[Kpaxman u memmonosa kak||/l 0 0 [Ipountars maparpad||[[budbmuorexa [HOK
IPUPOTHBIE TOTMMEPHI] | 15 https://lesson.edu.ru/lesson/690fbb76-f94a-
4f77-bbbe-3d3ae748f716]]
29 [[KonTponbHas pabota mol|/l 1 0 [ToBTOpeHue
pazzaeny «Kucnopoaconepxamme MPOIIEHHOTO
OpraHuYecKue COeMHEHUS/ MaTepuaia
Bceepoccuiickas npoBepounas paboTtal]
30 [[Obmas XapakTepucTukal|l 1 0 [IpountaTts maparpad|/[[bubdinorexa [HOK
a30TCOEPIKAIINX OpPTaHUYECKUX 16 https://lesson.edu.ru/lesson/0c608a59-4c69-
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https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

Tema ypoka KonnuectBo wacoB Jlomaimaee 3aganue  ||[DNeKTpoHHBIE HH(POBBIE  00pa3oBaTelbHBIC
Bcero|[Koutponbhsie |[[IpakTuueckue PpeCypCRI

n/n padoTHI padoTHI
COEMHEHUI / Bcepoccuiickas 4481-839e-9205f201b73e]]
npoBepoyHas padoral]]

31 [[AMuHBL: METHJIaMUH ul(l 0 0 [Ipountars maparpad||[[budbauorexa LHOK
aHWIUH] | 16 https://lesson.edu.ru/lesson/0c608a59-4c69-

4481-839e-9205f201b73e]]

32 [[ AMMHOKHCIIOTBI Kak||1 0 0 [Ipountare maparpad||[[budbmuorexa [HOK
am(oTepHbIE OpraHuYecKue 17 https://lesson.edu.ru/lesson/0c608a59-4c69-
COENMHEHHUS, HX  OHMOJOTHYECKOE 4481-839e-9205f201b73¢€]]
3gadyenne. Ilentunel. benknm  kak
MIPUPOJTHBIC BBICOKOMOJICKYIISIPHBIE
COEeTMHEHMUS ||

33 [[OcHoBHBIE TOHATUS XUMUH||1 0 0 [IpountaTts maparpad|/[[budinorexa [HOK
BBICOKOMOJICKYJISIPHBIX COCAMHEHHH || 21 https://lesson.edu.ru/lesson/45b81dac-acha-

440e-99e3-14c3ba78050a]]

34 [[OcHOBHBIE MeToaBl cHHTE3a||l 0 0 [Ipountars maparpad

BBICOKOMOJICKYJIAPHBIX COGJII/IHGHI/Iﬁ .

[TmacTmacchl, Kaydyku, BOJOKHA] |

22

38



https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

Tema ypoka KonnuectBo wacoB Jlomaimaee 3aganue  ||[DNeKTpoHHBIE HH(POBBIE  00pa3oBaTelbHBIC
Bcero|[Koutponbhsie |[[IpakTuueckue PpeCypCRI
n/m PabOTEI PabOTEI
J106aBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB|34 3 2
[10 TTPOTPAMME
11 KJIACC
Tema ypoka KosmgectBo yacoB JlomaiiiHee 3a1aHue | DJICKTPOHHBIC UQPPOBBIC
n/m Bcero|Kontponsasie |[IpakTuueckue 0bpasoBaTeNbHbIE PECYPCHI
paboThI paboThI

1 [[Xumudeckuii  smemeHT.  Atowm.||1 0 0 [Ipouurarts [[bubnuoTeka [HOK
DeKTpoHHas KOH(UTYpaIis aTOMOB] ] naparpad 1 https://lesson.edu.ru/lesson/20b1df2e-6ce4-

435b-b6dc-5155d30a45fa]]

2 [[[Teproanueckuii 3aKOH n||1 0 0 [Tpouurats [[BubnmuoTeka HOK
[lepmoanyeckass  cucTeMa  XHUMHYECKUX naparpag 2 https://lesson.edu.ru/lesson/e7d48881-
snementoB J[. 1. MenneneeBa, ux CBSI3b C 055d-49da-a49c-7375c¢3d033e9]]
COBPEMEHHOU TEOpHUEH CTPOEHHUS aTOMOB] |

3 [[3akoHOMEpPHOCTH n3MeHeHus|| 1 0 0 Jlatb [[BubmuoTeka HOK
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https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9

Tema ypoka KonnuectBo wacoB JloMaiiHee 3aaHue || JIEKTPOHHbBIE nudpossie

n/m Bceero|[Kontponbnbie |[[IpakTuyeckue 0bpazoBaTenbHbIC PECypCEI

paboThI paboThI
CBOWCTB XHMHYECKHX DOJEMEHTOB H HX xapakTepuctuky mo|https://lesson.edu.ru/lesson/2859ec02-
COCJAMHEHUI [0 TIpylnmaM H IEPUOJAM. Iany HaTpuio,||8ecd-4cd8-8531-edad962608fb]]
3HayeHWe  MEpPHOAMYECKOTO  3aKOHA M| Mmenu, cepedpy
CUCTEMbl XUMHUUYECKMX djeMmeHToB JI.M.
MeneneeBa B pa3BUTHHU HayKH ||

4 [[Ctpoenue BemiecTBa. Xumuueckasi||l 0 0 [Ipouurats [[bubnuoTeka [HOK
CBs3b, €€ BHIBI, MEXaHH3MBI 00pPa30BaAHMS naparpad 3 https://lesson.edu.ru/lesson/a9c9a6le-e387-
KOBaJICHTHOH CBsI3H. BomopoHas cBsi3b]| 4ffe-bcfb-acadc7241b21]]

5 [[BasleHTHOCT®. 1 0 0 [Ipouurats [[bubnuoTeka [HOK
DIEKTPOOTPHUIIATETHHOCTb. CreneHb naparpad 4 https://lesson.edu.ru/lesson/12bfc348-0071-
OKHCIIeHHs. BeriecTBa MOJICKYSIPHOTO U 4796-bcda-180fc6b720fe]]
HEMOJIEKYJISIPHOTO CTPOCHHUS | |

6 [[TloHaTHE O AMCIEPCHBIX cHcTeMax.|1 0 0 [Ipouurarts [[bubnuoTeka [HOK
HctuHHBIE W KOJUIOWAHBIE  PacTBOPBI naparpag 5 https://lesson.edu.ru/lesson/8ae38be6-e06f-
MaccoBast 10J1s1 BeliecTBa B pactBope]] 4fae-9729-699031091968]]

7 [[Knaccudukamms u HOMeHKiIaTypa|l 0 0 BeinonHuTh
HEOpPraHWYEeCKUX coequHEeHn!. [ eHeTnueckas 3aJJaHUS c
CBSI3b HEOPTAaHMYECKUX BEIECTB, Pa3INIHBIX BBIJTAHHBIX
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https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968

Tema ypoka KonnuectBo wacoB JloMaiiHee 3aaHue || JIEKTPOHHbBIE nudpossie

n/m Bceero|[Kontponbnbie |[[IpakTuyeckue 0bpazoBaTenbHbIC PECypCEI

paboThI paboThI
KJIacCOB] | KapToueK

8 [[Knaccudukanus XuMu4eckux||1 0 0 BrimonHuTh [[BubmuoTeka LHOK
peaKiuii B HEOPraHUIECKOW U OpraHuYeCKOM 3aJaHHs c||https://lesson.edu.ru/lesson/75637222-
XMMHUH. 3aKOH COXPAHECHUSI MacChl BEILICCTB; BBIJJAHHBIX d397-4b1a-810a-cc7bca9e8alc]]
3aKOH COXPAHEHHs U MPEBPAIICHUS dHEPIHU KapTo4YeK
MPU XUMUYECKUX PEaAKIUsIX ]|

9 [[CxopocTs peakuun. OOpartumbie||l 0 0 [Ipouurats [[PubnmoTeka [HOK
peakiun. XMMHYECKOE paBHOBECHE] ] naparpad 6 https://lesson.edu.ru/lesson/fOcb5def-307e-

4575-89d0-86041b603655]]

10 [[[IpakTnueckass pabora Ne 1.1 0 1 Odopmute  otuer||[[bubanoreka I[HOK
«BnusHue  pa3nuuHbBIX  (AKTOPOB  Ha no mnpakrudeckoi| https://lesson.edu.ru/lesson/0e41e568-
CKOPOCTh XUMHYECKOH peakiun»|] pabote 1 0a2b-4605-bbh92-35d1ab69f9ba]]

11 [[DnekTponuTryeckas auccormanus.||1 0 0 [IpounTath [[BubnmuoTeka [HOK
[TonsiTue o BomoponaHoM mokasarene (pH) naparpag 7 https://lesson.edu.ru/lesson/237cdb54-

pactBopa. Peakuun  HOHHOro  oOMeHa.

['maponus opraHMYecKX M HEOPraHWYECKHUX

BemiecTB] |

2787-4817-8330-6e027b075645]]
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https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645

Tema ypoka KonnuectBo wacoB JloMaiiHee 3aaHue || JIEKTPOHHbBIE nudpossie
n/m Bceero|[Kontponbnbie |[[IpakTuyeckue 0bpazoBaTenbHbIC PECypCEI
paboThI paboThI
12 [[OkucnuTensHO-BOCCTAaHOBUTENbHBIC||1 0 0 [Ipouurats [[BubmuoTeka LHOK
peakiuu.  [loHste 00  3JEKTPOJIH3E naparpad 8 https://lesson.edu.ru/lesson/8f219cef-7a8a-
pacIiiaBoOB U PaCTBOPOB COJICH ]| 44d5-b58a-b3d1b2eeb237]]
13 [[KoHTponbHass pabora mo pazgeny||l 1 0 [ToBTOpCHME
«TeopeTnueckne OCHOBBI XUMUNY] | MPONJEHHOTO
Marepuasia
14 [[Meramibl, wux  nonoxenue  B|1 0 0 [Ipounrars ||[[bubmuoreka [HOK
[lepromuveckoii  cUCTEME  XHMHYECKHX naparpad 9 https://lesson.edu.ru/lesson/a0d5bd16-
snementoB JI. WM. MenxgeneeBa u 683e-4ale-8073-70c604e9c862]]
0COOEHHOCTH cTpoeHust artomoB. OOmue
(u3MYecKre CBONCTBAa METAIOB] |
15 [[CrinaBsr MeTaynoB. || 1 0 0 He 3amano
DNEKTPOXUMHUECKUI  PSJl  HANPSDKEHUH
MeTaJuioB]|
[[XuMHUecKHe CBOWCTBA Ba)KHEMIIHMX 0 0 IIpounTats [[bubnuoTeka [HOK
16 |[merannoB (HaTpuil, Kanuii, KaabIMHA, MarHuit,||1 naparpad 1- https://lesson.edu.ru/lesson/e7ff8162-0d4d-

QTFOMUHUIA) U UX COSTUHEHUH ||

40f8-h9f7-422¢36710750]]
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https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750

Tema ypoka KonnuectBo wacoB JloMaiiHee 3aaHue || JIEKTPOHHbBIE nudpossie

n/m Bceero|[Kontponbnbie |[[IpakTuyeckue 0bpazoBaTenbHbIC PECypCEI

paboThI paboThI
[[XuMuueckue CBOMCTBA XpoMa, MeTn 0 0 [Ipouurats [[BubmuoTeka LHOK

17 |l ux coemuHeHMIA]] 1 naparpad 11 https://lesson.edu.ru/lesson/e7ff8162-0d4d-

40f8-b9f7-422c3e710750]]

18 [[XumMudyeckne  CBOWCTBA  IMHKA,||1l 0 0 [Ipouurats [[BubmuoTeka [HOK
JKeJe3a U UX COCTUHCHUH || naparpad 12 https://lesson.edu.ru/lesson/e7ff8162-0d4d-

40f8-b9f7-422c3e710750]]

19 [[[IpakTnueckas pabora Ne 2.1 0 1 Odopmuts  oruer||[[bubnmoreka [HOK
"PerreHue OSKCIEPUMEHTAIBHBIX 3a1ad 110 mo  mpakruyeckoii||https://lesson.edu.ru/lesson/6545ec44-
Teme «Metamis']] pabore 2 34c5-43f6-826b-a648d7d6fef7]]

20 [[Hemetamnbl, wux monoxenue B||1l 0 0 [Ipouurars [[bubnuoTeka [HOK
[lepuomnveckoit  cUCTeMe  XHMHYECKHX naparpad 13 https://lesson.edu.ru/lesson/2390b83e-
snementoB JI. WM. MengeneeBa u a935-4¢96-bd3a-25f26d9¢1139]]
0COOEHHOCTH CTPOCHHUS aTOMOB] |

21 [[@u3nueckue cBOMCTBa HEMETAIUIOR.||1 0 0 [Tpouurats [[BubnmuoTeka [HOK
ANJOTpONIUS HEMETaUIoB  (Ha TpUMepe naparpa¢ 14 https://lesson.edu.ru/lesson/cfb70c37-2784-
KHCII0pOoAa, cephl, pocdopa u yriepoaa)]] 4c66-be05-b0966dffb673]]

22 [[XuMmudeckne CBOWCTBA TallOTEHOB, |1 0 0 [Ipouurars
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https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

Tema ypoka KonnuectBo wacoB JloMaiiHee 3aaHue || JIEKTPOHHbBIE nudpossie
n/m Bceero|[Kontponbnbie |[[IpakTuyeckue 0bpazoBaTenbHbIC PECypCEI
paboThI paboThI
Cephl U UX COCIMHEHUI] | naparpad 15,16
23 [[Xumuueckne  cBoOcTBa  a3oTa,||l 0 0 [Ipouurats
dbocdopa 1 Ux coeTMHCHHH ] | naparpad 17
24 [[Xumuueckue CcBOWCTBa yriiepona,||l 0 0 [Tpouurats
KPEMHUS U X COCIMHEHU] | naparpad 18
25 [[[IpumeHeHne BaKkHeHmux||1 0 0 [Tpounrath
HEMETAJUIOB U UX COCTMHECHU] | naparpad 19
26 [[O600menne wu  cucremarm3arnusi||l 0 0 He 3amano
3HaHui o Teme «Hemeramibly. Berancienus
M0 YPaBHCHHSIM XUMHUYECKHX PEAKIUi H
TEPMOXHUMHUYECKUE PACUETHI | |
27 [[[IpakTnueckas pabora Ne 3.1 0 1 Odopmute  otuer||[[bubanoreka I[HOK
«PemeHne HSKCHEpUMEHTANBHBIX 33134  T10 no mpaktudeckoi|https://lesson.edu.ru/lesson/7c19b0ba-
teme "Hemeramasr"»]] pabote 3 7815-4db3-86f4-d0ac5h740b3b]]
28 [[KonTponbHass pabora mo Temam||l 1 0 [ToBTOpCHME
«Metammel» n «Hemetambei»] ] MIPOUICHHOTO
MaTepuaia
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https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b

Tema ypoka KonnuectBo wacoB JloMaiiHee 3aaHue || JIEKTPOHHbBIE nudpossie

n/m Bceero|[Kontponbnbie |[[IpakTuyeckue 0bpazoBaTenbHbIC PECypCEI

paboThI paboThI

29 [[Heopranuueckne u opranuveckue||l 0 0 [Ipouurats [[BubmuoTeka LHOK
KHCJIOTEL. HeopraHndyeckre U OpraHHYCCKHUE naparpad 19 https://lesson.edu.ru/lesson/35¢2be59-f1c6-
OocHOBaHUs ] 46¢6-910c-46a0576d6924]]

30 [[AMboTepHbie Heopranmuyeckue ||l 0 0 [Ipouurats [[PubnmoTeka [HOK
OpraHUYeCcKHue COCAMHEHUs. | eHeThyeckas naparpad 20 https://lesson.edu.ru/lesson/46b429e4-
CBSI3b HCOPraHMYECKUX W OPraHUYECKUX 931c-43fb-a2ba-be9eObbeddef]]

BEIECTRB] |

31 [[Pomp xumMum B  oOecrneueHuu||1 0 0 [Ipouurats [[bubnuoTeka [HOK
HKOJIOTHYECKOM, SHEPreTHYECKON U MUIIEBOM naparpad 21 https://lesson.edu.ru/lesson/acd826c¢f-ba2d-
0€30MacHOCTH, Pa3BUTHH MEIUIIMHBI] | 49db-b216-ef7c26a84728]]

32 [[[IpencTaBnenus: 06 oOmMX HayIHBIX||1 0 0 [Taparpad 22||[[bubmuoTeka [HOK
OPUHIMIAX — TPOMBIIUICHHOTO  TOJTYYCHHUS POYHUTATh https://lesson.edu.ru/lesson/f5999557-
Ba)XHEUIIIMX BEIIECTB] | 18¢8-4853-83a0-588bf830407a]]

33 [[UemoBek B wmupe BemiectB w||l 0 0 He 3anmano
Marepuaios|]

34 [[XuMust 1 310pOBbE YelIOBeKa] | 1 0 0 He 3anano

OBUIEE KOJIMYECTBO YACOB IIO 2 3
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https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a

Tema ypoka KonnuectBo wacoB JloMaiiHee 3aaHue || JIEKTPOHHbBIE nudpossie
n/m Bcero|Konrposnbhbie |[[IpakTryeckue 00pa3oBaTeIbHbIC PECYPChI
paboThI paboThI
[TPOI'PAMME 4

46




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI

10 KUIACC

Kon
MPOBEPAEMOro

pe3yjabTara

1

HpOBepﬂeMLIe npeaMeTHbIC pe3yJbTaThbl O0CBOCHUHA OCHOBHOI1

06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHeEro 06[1161"0 06pa303a1mﬂ

TeopeTI/Iqecm/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

CdopMUpOBaHHOCTh TPEJCTABICHUH O XHUMHUYCCKOM  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJIU XUMUHU B TO3HAHUH SIBICHUI MPUPOJIBHI,
B ()OPMUPOBAHUU MBIIIJICHUS U KYJIbTYPBI TUYHOCTH, €€ (YHKIIMOHATILHOM IPamMoT-
HOCTH, HEOOXOAMMOHN JUIs peUIeHHS MPaKTUYEeCKHX 3a7ad M JKOJIOTUYECKU

00OCHOBaHHOT'O OTHOIICHHSI K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpejie

1.2

Brnanenue  cucteMoil  XMMHMYECKMX ~ 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOTOJIArarolue NoHATUS (MOJIEKYJNa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTS,
CTENIEHb OKHMCIICHUSI, XUMHUYECKas CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBINA 00BEM,
VIIEPOAHBINH CKeneT, (YyHKIMOHATIbHAS TPYIa, paguKal, H30MEpHUsi, H30MEpPHI,
TOMOJIOTUYECKUH Psi, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA- U a30TCOJAEpIKAIIUE
COCIMHEHMS, OMOJOTMYECKH aKTHUBHBIE BellecTBa (YIJIEBOIBI, JKUPBI, OEJIKH),
MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE COEIUHEHUs);
TEOPUH M 3aKOHBI (TEOPHS XMMHUYECKOTO CTPOEHHUS OpraHWYecKux BemecTB A.M.
BbytnepoBa), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3BIK XUMHH, (aKTOJIOTUYECKUE
CBEICHHUS O CBOWCTBax, COCTaBe, MOJNYYEHWH U OE30MacCHOM HCIOIb30BAHUH
BOKHEUIIINX HEOPTAaHWYECKUX W OPTraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU

JACATCIIBHOCTH YCJIOBCKA

1.3

C(bOpMHpOBaHHOCTL y'MeHI/If/’I BBIABIIITE XapPAKTCPHBIC IMPU3HAKH HOHHTHﬁ,
YCTaHABJIMBATL UX B3aUMOCBA3b, UCIOJIB30BATH COOTBCTCTBYIOINHC MOHATUSA IIPU

OIMMCAaHUU COCTaBa, CTPOCHUA U npeBpameHm‘fI OpraHn4€CKux COC}IHHCHHI;’I

14

c(OPMHPOBAHHOCTh YMEHUI HCHOJIB30BATH XUMHUYECKYIO CHMBOJIUKY JUIS
COCTABJIEHUS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUN XUMHUYECKHUX peakIui,

HU3TrOTaBJIMBATh MOACIIN MOJICKYJ OPraHU4YCCKUX BCHICCTB JIA HWIUIIOCTpAllUKU HX
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XUMHYECKOT'O U IPOCTPAHCTBEHHOT'O CTPOCHUSA

1.5

ChopMupoBaHHOCTh YMEHUH YCTAHABIMBATH NMPUHAIEKHOCTh M3YYEHHBIX
OpraHWYECKHUX BEILIECTB II0 UX COCTaBYy M CTPOCHHUIO K OINPEACIEHHOMY KJaccy
(rpymme) coenuHeHUH (YrieBOAOPObl, KUCIOPO U a30TCOJAEpKAIINe COeTMHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMsI), JaBaTb UM Ha3BaHUS IO CUCTEMATHUYECKOM

nomenkiarype (IUPAC)

1.5

CdopMUpoOBaHHOCTh YMEHHSI OMNPENENATh BUIbl XMMHUYECKON CBSI3U B

OpPraHUYECKUX COSAUHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

CdopMUpOBaHHOCTE YMEHUSI MPUMCHSTH: TOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A.M. byTiiepoBa nsi 00bsSCHEHUSI 3aBUCHMOCTH CBOMCTB

BCIICCTB OT X COCTaBa U CTPOCHH:,; 3aKOH COXPaHCHUA MAaCChl BEIICCTB

VYraeBonopoasl. Kucnopozaconepxaiiyue u a30TcoAepKalie OpraHndecKue

COCANHCHHMUA. BBICOKOMOJICKy.]IHpHBI@ COCIUMHCHUA

2.1

CdopMUpoOBaHHOCTb ~ yMEHHUW  OPUBOJUTH  TPUBUAIbHBIE  HAa3BaHUS
OTJIETTbHBIX OPTAaHMYECKUX BEUIECTB (ITUJICH, MPONUIICH, alleTHIICH, STUIICHTJINKOIb,
rimnepuH, Genon, Gopmanpaeru, aneraibAeTyl, MypaBbHHAS KUCIOTA, YKCYCHAS
KHCIIOTa, OJIEMHOBAs KUCJIOTa, CTEAPHMHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall,

LIEJUTFOJI03a, TIIUIUH )

2.2

ChopMUpOBaHHOCTH  YMEHHH  XapakTepHW30BaTh COCTaB, CTPOCHHE,
¢bu3MYecKne M XUMHYECKHE CBOMCTBA THUIHYHBIX IPEACTABUTEIICH Ppa3IdYHBIX
KJIACCOB OPTraHUYECKUX BEIIeCTB (METaH, 3TaH, JITUJIEH, MPOMHJIEH, aleTHIIEH,
Oyramuen-1,3, mermnOyraaueH-1,3, OEH30J7, METAaHOJ, 3TaHOJ, STUJICHTIUKOJb,
FJ'II/HlepI/IH, Q)eHon, alceTajabaACerua, MypaBI)I/IHaSI u yKCYCHaﬂ KHCJIOTHI, TJIFOKO3a,

KpaxmaJl, OCJIJIF0JI03a, aMUHOYKCYCHAsA KI/ICJ'IOTa)

2.3

C(l)OpMI/IpOBaHHOCTL YMCHUA WIUTIOCTPUPOBATE I'CHECTHYCCKYIO CBA3b MCKAY
TUIIUYHBIMHA  HOPCACTABUTCIISIMU  PA3JIMYHBIX KJIAaCCOB OPraHMYCCKUX BCIICCTB

YpaBHCHUSAMHU COOTBCTCTBYIOOIUX XHUMHWYCCKUX peaKquI C HCIOJIb30BAHUECM

CTPYKTYPHBIX (OpMYJI

2.4

CdopmMupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh MCTOYHUKU
YTJIEBOJOPOAHOIO ChIphbsi (HE(Th, MPUPOAHBIN Ta3, yroijb), CHOCOOBI MX IMepepa-

OOTKHU U IMMPAKTHYICCKOC NPUMCHCHHUEC ITPOJYKTOB HepepaGOTKI/I

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCT, YMEHHM BJIAJIETh CHUCTEMON 3HAHWKA 00 OCHOBHBIX

MCTOAaX HAYYHOI'O IIO3HAHUS, UCIIOJIB3YEMbIX B XHUMUU IIPU U3YUYCHUU BCHICCTB U
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XUMUYECKUX SIBJICHUHN (HAOIIOJIeHNEe, H3MEPEHHUE, IKCIIEPUMEHT, MOJACIUPOBAHNE),
HCIIOJIb30BATh CUCTCMHLBIC XWUMHUYCCKHUC 3HAHUA [JISI TPUHATUA peI_HeHI/Iﬁ B
KOHKPCTHBIX KNU3HCHHBIX CUTyaluAiXx, CBSI3aHHBIX C BeIIeCTBaAaM u nux

IIPUMEHCHUEM

3.2

CdopMupoBaHHOCTE ~ YMEHHH  COONIOAATh  MpaBWiIa  IMOJH30BAHUS
XMMHUYECKOHN MOCYAON U JIabopaTOpHBIM 00OpPYyIOBaHUEM, a TaKXke IpaBuiia oOpa-
LICHUSl C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMHU 110 BBIIOJIHEHHUIO

J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh yMEHUW TUIAHUPOBATH M BBITIOJHATH XHUMHYECKUN
SKCIIEPUMEHT (IPEeBpaIIeHHs] OPraHMYECKHUX BEIIECTB MPHU HArpEeBaHUU, TOTyUCHHE
STUJIEHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHbBIE PEAKI[MM OPTaHMYECKUX BELIECTB,
JeHaTypanus OeJIKOB P HarpeBaHWU, I[BETHBIE PEaKIIMU OEJTKOB) B COOTBETCTBUU
C TMpaBWJaMHd TEXHUKH O€30MaCHOCTH TMPU OOpalIeHUHW C BEHIECTBAMH U
mabopaTOpHBIM  O0OpYIOBAaHUEM; TPEACTABISATH  PE3YJIbTAThl  XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amuCcH ypaBHEHUN COOTBETCTBYIOIIMX pEakuuid u

(I)OpMYJ'II/IpOBaTb BBIBOJbI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

CdopMUpoBaHHOCTE YMEHHI TPOBOJUTH BBIYHCICHUS IO XUMHUYCCKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIUYECTBA HMCXOJHOTO BEIIECTBA WJIM IMPOIYKTa
peaKuu Mo U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OAHOTO U3 UCXOIHBIX BEIECTB

WM NIPOJTYKTOB PEAKIUN)

3.5

C(l)OpMI/IpOBaHHOCTL YMeHI/Iﬁ KPUTHYCCKHN AHAJIMU3UPOBATH XUMHUUYCCKYHO
I/IH(I)OpMaI_II/Ho, nojiyqacMyro U3 pPasHbIX HWCTOYHHUKOB (CpeI[CTBa MacCOBOM

nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT,  YMEHUW  COONIOAATh  MpaBUjia  AKOJOTUYECKH
11e71eco00pa3HOro MOBEEHUSI B OBITY M TPYAOBOM JAEATETHHOCTH B IENSAX COXpa-
HEHHUSI CBOETO 37I0POBbS U OKPYXAIOLIEH MPUPOTHOU CPeJibl, 0CO3HABATh OMACHOCTh
BO3JICUCTBUSI HA JKUBBIC OPTaHWU3MBI OMNPENEIEHHBIX OPTraHUYECKHX BEIIECTB,
noHuMas cmeich nokasarens [IJIK (mpeaenbHO 1OMycTHMOM KOHIIEHTPAIUH ), TTOSIC-
HATH Ha MpPUMEpax CrIocoO0bl yMEHBIIEHUS U TMPEAOTBpAIllEHUs HUX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M 4YCJIOBCKA
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11 KJIACC

Kon
MPOBEPAEMOro

pe3yjabTara

HpOBepﬂeMble NpEeAMETHBIC PE3YJIbTATbI OCBOCHUA OCHOBHOM

o0pa3oBaTeJibHO  NpOrpaMMbl  CpedHero  o0mero  oOpa3oBaHUA

TeopeTnuecknue OCHOBbI XUMUHU

11

Brnanenue cucteMol XMMHUYECKMX 3HAaHHWM, KOTOpas BKIIOYaAET:
OCHOBOIIOJIATralOIINe TOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, 3JICKTPOHHAs
o0oJyio4uKa aroma, S-, p-, d-3JIEKTPOHHBIE OpPOHMTAaIM aTOMOB, HOH, MOJICKYIA,
BaJICHTHOCTb, 3JEKTPOOTPULATEILHOCTb, CTEMEHb OKHCICHMS, XHMUYecKas
CBSI3b, MOJIb, MOJISIpHAsI Macca, MOJISIpHBIN 00BEM, KpUCTAJUIMYECKasl peléTKa,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJII/ITCJILHO-BOCCTaHOBI/ITeJH)HI)IC, 3K30- U
SHAOTEPMUUYECKUE, PEAKLUM HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOJIUTUYECKAs JUcconuanus, OKUCJIUTENb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMHUECKONW PEaKIMU, XUMHUECKOE PABHOBECHE);
TEOPUM U 3aKOHBI (TEOpUs SIIEKTPOIMTUYECKOH nuccouumanuu, llepuonu-
yeckuil  3akoH  JI.I. MenneneeBa,  3aKOH  COXpaHEHHUS  Macchl),
3aKOHOMCPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHH, (1)3,KTOJIOFI/I‘~I€CKI/IG CBCACHUA
0 CBOMCTBax, COCTaBe, MOJyYEHUH U OE30IIaCHOM HMCIIOJIb30BAaHUH BaXKHEHIITNX

HCOPraHNYCCKUX BCIUICCTB B 6BITy n HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTH YCJIIOBCKA

1.2

CdopMUpOBaHHOCTh YMEHUN BBIABIATH XapaKTEPHbIE MPU3HAKU U
B3aUMOCBA3b M3YYEHHBIX ITOHATHUN, MPUMEHATh COOTBETCTBYIOLIUE MOHATHUSA
IIPU OIMCAaHUU CTPOCHHS U CBOMCTB HEOPIraHMYECKUX BELIECTB M HX
IIPEBPAILCHHUI; BBISIBIIAATD B3aUMOCBS3b XUMHUYECKHUX 3HAHUHN

C MOHATHUAMHA U MPEACTABIICHUAMHA APYTUX €CTCCTBCHHOHAYUYHBIX IMPEAMCTOB

1.3

Bnanenne OCHOBHBIMH METOIAaMU HAaYy4YHOI'0O IIO3HAHUA BCHICCTB U
XUMHUYECKHUX SIBICHUI (Ha6HIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOICINPO-

BaHWE)

14

ChopMupOBaHHOCTH yYMEHHUI OINpeneNniaTh BaJCHTHOCTb M CTENEHb
OKHUCJICHUSI XUMHUUYECKHUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUL
XUMHUYECKON CBSI3U (KOBaJIECHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAas) B

COCIUHCHUAX, THII KpPICT&J'IJ'IPI'—IGCKOfI peHIéTKI/I KOHKPETHOI'O BCIIECTBaA
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(aToMHasi, MOJIEKYIISIpHAS, HOHHASI, METAJTTHYCCKAS )

1.5

ChopMupoBaHHOCTH YMEHUI ONpPENENsITh XapakTep Cpelbl B BOIHBIX

pacTBOpax HCOPraHU4YCCKUX COGI[I/IHCHI/Iﬁ

1.6

ChopMupoBaHHOCTH ~ yMEHHUS  KJIACCH(HUIMPOBATH  XUMHUYECKHUE
peakuuu MO pa3jiMYHbIM MpU3HAKaM (YMCIy U COCTaBy pearupyromux
BELIECTB, TEIUIOBOMY 3P (EKTy peakluu, U3MEHEHHIO CTeleHEH OKUCICHHS

3JIEMEHTOB, OOPAaTUMOCTHU PEAKIUH, YIaCTUIO KaTajanu3aTopa)

1.7

ChopMupoBaHHOCT YMEHHMH COCTAaBIIATh YPaBHEHHUSA PEAKLUN
Pa3NUYHBIX THUIIOB, TOJHBIE M COKpAIIEHHBIC YPAaBHEHHS pPEaKIUil MOHHOTO

O6MeHa, YUUTBIBaA yCJIOBH:, ITPHU KOTOPLIX 3TU PCAKIINH UAYT 10 KOHIA

1.8

ChopMupoBaHHOCTh YMEHHI MPOBOAUTH PEAKIIMH, TOATBEPIKIAIOIINE
Ka4eCTBEHHBIM COCTaB Pa3JINYHBIX HEOPTaHMYECKUX BEILECTB, PAaClO3HABATH
ONBITHBIM  IIYTEM  HOHBbI, IMPUCYTCTBYIOIIME B BOAHBIX  PacTBOpPAxX

HCOPraHUMYCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh YMEHHW PACKPHIBATH CYIIHOCTh OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKUUNA IMOCPEACTBOM COCTABJIEHHUS DJIEKTPOHHOTO

OanaHca 9TUX peakuui

1.10

CdopMUpOBaHHOCTh YMEHUH OOBSICHATH 3aBUCHMOCTH CKOPOCTH

XUMHAYECKON peaKkIuy OT Pa3InIHbIX (PaKTOPOB

1.11

CdopMupoBaHHOCTH yMEHUW OOBSCHIATH XapakTep CMEHICHHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHErO BO3JCUCTBUS

(npunun Jle Hlatense)

O6ma;1 1 HCOPraHUYCCKasA XUMUA

2.1

ChopMHpPOBaHHOCT, YMEHHUM pacKpbIBaTh CMbICH [lepuonuueckoro
3akoHa J[.MI. MeHneneeBa M JEMOHCTPUPOBATh €0 CUCTEMATU3MPYIOLIYIO,

OOBSICHUTENIBHYIO U TIPOTHOCTUYECKYIO (PYHKITUH

2.2

ChopMupoBaHHOCTh YMEHHUH XapaKTEpU30BATh JIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepuoanueckoil cuctemsl
xumudeckux seMenToB JI.M. MenaeneeBa, MCHONb3ys MOHATHS «S-, P-, d-
JIEKTPOHHBIE ~ OpOMTANM»,  «IHEPreTHMYECKHEe  YPOBHH»,  OOBSICHATH
3aKOHOMEPHOCTU H3MEHEHUS CBOWCTB XHMMMUYECKHX DIEMEHTOB U HX
COEIMHEHMH 1o neproaaM u rpynnam [leproandeckoil CHCTEMbI XUMUYECKHAX

anemenToB .M. MenaeneeBa

2.3

CdopMupoBaHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
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XHMHYECKHE CBOMCTBA HCOPraHM4YCCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB,
MOATBCPIKIAATH CYIICCTBOBAHUC T€HETUYECKOMN CBA3U MCKIAY
HCOPraHN4YCCKUMH BCUHICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX

XHUMHUYCCKUX peaKI_II/Iﬁ

2.4

ChopMupoBaHHOCT, ~ YMEHUH  YCTaHABIMBATh  NPUHAIJICKHOCTH
HEOpPraHMUYECKUX BELIECTB [0 X COCTaBy K ONpeAeNEHHOMY Kiaccy (Ipymie)
COeAMHEHUI (MpOoCThle BEIIeCTBA — METallbl M HEMEeTalUlbl, OKCH[BI,

OCHOBaHM, KUCJIOTHI, aM(bOTepHBIe TUAPOKCHUABI, COJ'II/I)

2.5

CdopMUpoOBaHHOCTh YMEHUN HCIIOB30BATh XUMHUYECKYIO CHUMBOJIHKY
JUIS cOCTaBlieHUs (OpPMyJI BEUIECTB M YPaBHEHHH XUMHYECKHX DPEaKIIHi,
cuctematnyeckyto HomeHkaatypy (I[UPAC) wu TpuBuanbHbie Ha3BaHUS
OTJIETIbHBIX HEOPraHMYECKUX BEHIECTB (yrapHblil Ta3, YIJIEKUCIbIA Ta3,

aMMUaKk, rameéHas HN3BCCTD, HerameéHas HU3BCCTh, IMUTHBCBAsd COoaa, IMUPUT U

Apyrue)

2.6

CdopMupoBaHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTAaHMYECKHUX BEIICCTB PA3IMYHBIX KJIACCOB, IMOJ-
TBEPKJIaTh CYIICCTBOBAHHE TCHETUYCCKOW CBSI3M MEXKIY HEOPTraHUYCCKUMHU
BEIIECTBAMH C TIOMOINBIO YPAaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX

peakuuii

2.7

CdopMupoBaHHOCTh YMEHUH TUIAHUPOBATH M BBITIONHATH XUMUYCCKHIMA
AKCIIEPUMEHT (pa3Nio’KeHHWEe MEepPOKCHAA BOAOPOAAa B MPUCYTCTBHHM KaTaju-
3aTopa, OMNpelIeJeHHe Cpeldbl  pPacTBOPOB  BEIIECTB C  MOMOIIBIO
VHUBEPCATHLHOTO WHIMKATOPA, BIHMSHHE PA3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON peakIu, Peakiii HOHHOTO OOMeHa, KaYeCTBCHHBIC PEaKIny Ha
cynb(dar-, xkapOboHAT- W XJOPUI-aHUOHBI, Ha KATHOH aMMOHUs, peIICHUE
OKCIIEPUMEHTANbHBIX 3a7a4 1Mo TeMaM «Mertannel» u «Hemeramnb») B
COOTBETCTBHUHM C TpaBUJIAMH TEXHUKH OE€30MacHOCTH Tpu oOpalieHun
C BEIIeCTBaMHU U JTaOOPATOPHBIM 000PYIOBAHUEM; MPEACTABIATh PE3YIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B (hopMe 3aIllMCH YpaBHEHUI COOTBETCTBYIOITUX

peaxunﬁ )51 (I)OpMy.]'IHpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMHpPOBAaHHOCT, yMEHUW COOMIO/AaTh TMpaBUjiia TOJH30BAHUS
XUMUYECKON TOCYI0N M J1abopaTOpHBIM O0OPYJOBAaHWEM, a TAKXKE IMpaBHIIa
oOparlleHus ¢ BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMU IO BBIITOJIIHEHUIO

J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB
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2.9

ChopMHpPOBAaHHOCT, ~ YMEHHUM  XapaKTepHU30BaTh  XHWMHUUYECKHE
MPOILIECCHI, JIEKAIUE B OCHOBE MTPOMBIIUICHHOTO IMOJYYE€HUSI CEPHON KUCIIOTHI,
aMMHaKa, a TaKkxke c(HOpPMHPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYyYHBIX

IIpUHOUIIAX U OKOJOTMYCCKHUX npo6neMaX XUMHYCCKOTO ITPpOU3BOACTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHPOBAHHOCTH TPEACTABICHUN O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B IMO3HAHUU SBICHUHN NpHU-
ponbl, B (QOpPMHPOBAHWUU MBIIUICHUS W  KYIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOIMMOMN /ISl PEIICHUS MPAKTHISCKHX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U

MPUPOJHOM cpene

3.2

CdopmupoBanHOCTH yMEHUI KPUTHYECKH aHAJIM3UPOBATH
XUMHUYECKYI0 MH(OPMALINIO, MOIY4aeMy0 U3 Pa3HbIX UCTOYHHKOB (CpeAcTBa

MaccoBOW KOMMYHHUKAIINH, CETh IHTepHET U apyrue)

3.3

CdopMUpOBaHHOCTh yMEHHU COONIOAATh TIPaBHJA SKOJOTHYCCKH
1eJ1ec000pa3HOro MOBEACHHS B OBITY U TPYJOBOM JEATEIHHOCTH B IEISAX CO-

XpaHEHUs! CBOETO 3/I0POBbS U OKPYKAIOIIel MPUPOIHON cpebl

3.4

Oco3HaBaTh ONACHOCTb BO3JCUCTBUSL HAa JKUBbIE OpPraHU3MBI
ONpEACIEHHBIX BELIECTB, MOHMMAs cMbIca Tokazarensa [IJIK, moscHsATe Ha
nmpuMepax CrocoObl YMEHBIIEHHWS U TMPEIOTBPAIICHHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

3.5

CdopMHpOBaHHOCTH YMEHHI MPOBOJUTH BBIYUCIICHUS c
WCIIOJIb30BAHUEM TMOHSATHS «MaccoBasi [JOJisl BELIeCTBA B  pacTBOPE»,
O00BEMHBIX OTHOIIEHHUI Ta30B MPU XUMUYECKUX PEAKIIHMSIX, MAacChl BEIIECTBA
i 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcce UIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3(deKTa peakiuu
Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI BEIIECTB, TPEBPAIICHUS M COXPAHEHUS

SHEPrUU
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Koxa

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/IHCCKI/IC OCHOBBI OpFaHH‘ICCKOﬁ XUMHUHU

11

[Ipenmer opraHMYecKOM XMMHH: €€ BO3HMKHOBEHHWE, PAa3BUTHE U 3HAUYCHUE B
MOJYYEHUU HOBBIX BELIECTB M MaTepUajoB. Teopuss CTPOEHUS OpPraHUYECKUX

coequuennit A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (HOPMYNBI OpPraHUYECKUX BeHIecTB. [ OMOJOTHs, H30MEpHs.
XuMHUUYECKasi CBSI3b B OPraHMYECKUX COCAMHEHUAX — OJAMHAPHBIC U KpaTHBIE CBS3H.

Hpe,I[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(bI/IKaL[I/II/I OpraHn4YCCKHX BCIICCTB

1.3

HOMGHKHaTypa OpPraHu4YCCKUux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaSI) U TPUBUAJIbHBIC

Ha3BaHUS BaXKHCHIIINX HpeI[CTaBHTGHGﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH u 3TaH —
IPOCTEHIINE NPEACTABUTENH AJIKAHOB: (PU3NYECKUE U XMMHUECKHUE CBOMCTBA (pEeaKLUU

3aMCIICHUA U rOpCHHH), HaxXOXXJACHUC B IPHUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AJKeHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHI Psii. DTWIEH U NPONWIEH —
IpOCTEHIINE NPEACTaBUTENH AJIKEHOB: (PU3NYECKUE U XMMHUECKHUE CBOMCTBA (pEeaKLUU
TUPUPOBAHUS, TaJOI€HUPOBAHMS, TUApPATAlUU, OKUCICHHUS M MOJMMEPHU3ALIN),

MOJIYYCHHEC U ITPUMCHCHUC

2.3

Anxaguensl: Oyraguen-1,3 u wmerunOyranueH-1,3: cTpoeHue, BaKHEHIIME
XUMHYECKHE CcBOMCTBa (peakuus noiaumepuszauuu). IlomyueHue CHHTETHUECKOTO

Kay4yyKa U PEe3UHBI

2.4

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKHH psifl. ALleTHIIEH —
NPOCTEHIINN PECTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, PU3NYECKUE U XUMUYECKHE
CBOMCTBa (peakuuu THUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApPATALMH, TOPEHMs), IO-

JIYUYCHUC U IPUMCHCHUC

2.5

Apenbl. ben3on: cocraB, cTpoeHue, (uU3NYECKME U XHUMHUYECKHE CBOWCTBa
(peakuuy TrajJOT€HUPOBAaHUS W HUTPOBAHMS), MOJy4ye€HUE M TNpUMEHEeHHe. Toyou:
COCTaB, CTpOeHHe, (PHU3NYECKHEe U XMMUUYECKHE CBOMCTBA (PEeaKlMU TaJOreHUPOBAaHUS U
HUTPOBaHU:), TIOJy4YEHUE U NPUMEHEHUE. TOKCUYHOCTh apeHOB. I'eHeTnueckas CBA3b

MEXY YIJIEBOAOPOAAMU, IPUHAIICKAIIMMH K Pa3IN4YHbIM KJIaccaM
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2.6

[Ipupogubie WCTOYHUKHU yIIIEBOAOPOAOB. IIpUpomHBI Tra3 W MOMyTHBIE
HedTsHble ra3el. Hedts m e€ mpoucxoxaenue. CrocoObl mepepaOOTKu HepTH:
IIEPErOHKA, KPEKUHI (TePMHYECKMH, KaTalUuTHUYecKuil), mnupoau3. IIpomyKTsl
nepepadoTKy HePTH, UX IPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITy. KaMeHHbIH yroib

U IIPOAYKTHI €r0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

IIpenenpHble  ONHOATOMHBIE CHUPTBL. MeETaHON M 3TaHON: CTPOCHHE,
¢u3nueckue W XMMUYECKHE CBOICTBa (peakuMu C aKTUBHBIMH  METaJllaMH,
raJIor€HOBOJIOPOIAMH,  IOpEHHUE), IpUMEHEHHE. BoaopoaHbple CBSI3U  MEXAY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJa M JTaHOJa HAa OpPraHU3M YeJIOBEKa.
MHoroaTtomMHble CHHUPTHI. OTUJICHIVIMKONb W TJULEPUH: CTpOeHHe, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEICTBHE CO LIEJIOYHBIMU MeETallJlaMH, KaueCTBEHHas
peakuus Ha MHOTOaTOMHbIE cupThl). JlelicTBue Ha opraHu3M uenoseka. [Ipumenenue

TIIMHOEprUHA U STUJICHIJIMKOJIA

3.2

deHou: CTPOCHUC  MOJICKYJIBI, (1)I/I3I/I‘leCKI/IC A XHMHYECKHE CBOMCTBA.

Tokcuunocth penona. [Ipumenenue dpenomna

3.3

Anpaeruipl 1 KeTOHbl. DOpMaIbACTHI, alleTadbACTU/: CTPOCHUE, (PU3HUCCKUE
1 XMMUYECKHE CBOMCTBA (PEaKIIMM OKMCIICHUS U BOCCTAHOBJICHHSI, KAUECTBCHHBIC PEaK-

[IM1), TOJyYE€HUE U IPUMEHEHNE

3.4

OAHOOCHOBHBIE IIpeJiebHbIE KapOOHOBbIE KUCIOThI. MypaBbuHas U YKCyCHast
KUCJIOTBI: CTpOEHUE, (U3NYECKHe M XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOmue A
KJlacca KHMCJIOT, peakuusi 3TepuuKaiuu), NojaydeHue u npuMeHeHue. CreapuHoOBast
Y OJIEMHOBAsl KUCJIOTHI KaK IMPEICTaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. MblLIa Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT, UX MOIOIIICC HeﬁCTBHe

3.5

CrnoxxHEIe 3(1)I/Ip]':>I KaK ITPOU3BOAHBIC Kap6OHOBBIX KHUCJIOT. FI/II[pOJ'H/IS CJIOJKHBIX

a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buonoruueckas posb )KUpPOB

3.6

VYrneBoabl: cocTaB, Kilaccu(UKalys yrieBoJoB (MOHO-, IU- U TIOJUCAXaAPHUbI).
['moko3a — mpocTedmmii MOHOCAaXapHuJ: OCOOCHHOCTH CTPOEHHSI MOJEKYIIbI,
¢u3nueckue W XUMHUYECKHe CBOWCTBa (B3aumopeWcTBue ¢ rujapokcuaom menu(Il),
OKHCJICHHE aMMHa4yHbIM pacTBOpoM okcuia cepedpa(l), BoccraHoBieHHe, OpoxeHHe
[JIIOKO3bI), HAX0XKJIEHUE B MPUPOJE, IPUMEHEHHEe, Ouonorudeckas poib. @OTOCUHTES.
@pyKTO3a Kak U30Mep IIIOK03bl. Kpaxman u 1emnirono3a Kak MpUpoIHbIE TOJTUMEPHI.
CrpoeHne kpaxmaia U LeIon0o3bl. Puznyeckre 1 XUMUYECKUE CBOMCTBA Kpaxmaia

(Tuaponn3, KaueCTBEHHAs! PEAKITUs C UOJOM)
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A30TCoIepKaIe OpraHuIeCKHe COCTMHCHUS

4.1

XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha MIpuMEpe FJII/IHI/IHa). buonornueckoe

3HAYCHHUEC aMUHOKHUCIIOT. HCHTI/I,I[H

AMUHOKHCIIOTHI KaKk aMm(oTepHble opraHuyeckue coeanHeHus. Ouznueckue u

4.2

BTOpUYHAS U TPETUYHAsI CTPYKTYypa OeIKOB. XUMUYECKHE CBOMCTBA OEIKOB: THJIPOJIH3,

ACHaTypanus, KAYCCTBCHHbBIC pCaKIIMH Ha Oenku

benkun kak mNpUPOAHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. llepBuunas,

BricokoMouneKysipHbIE COSMHEHMS

5.1

MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3alUU, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIUHEHUUA —

noJImMepur3anus U INOJUKOHACHCAI A

OCHOBHBIE TOHATHS XHMHH BBICOKOMOIJICKYJIAPHBIX COGI[I/IHGHI/II\/'II MOHOMCED,

5.2

O3HAKOMJICHHUE C 06pa3uaMH NpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HOJ’Iy‘IGHI/IC CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

9KCHepI/IMCHT8.J'IbHBIe MCETOAbl H3Y4YCHHA BCIICCTB HU HX npeBpameHI/Iﬁ:

Kox

11 KJIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

] TeopeTnyeckre OCHOBbI XUMUU

11

XuMmudeckuit aeMeHT. AToM. SApo atoma, U30TOMBI. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckre ypOBHH, MOAYPOBHH. ATOMHBIE OpOWTaNH, S-, P-, 0-37€MEHTHI.
OcobeHHOCTH pacmpeneeHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax dJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASA KOH(UTYpalHsi aTOMOB

1.2

[lepuonnueckuit 3axkoH u Ilepuonuueckass cucTeMa XUMHUYECKHX 3JIEMEHTOB
J.N. MenneneeBa. CBsi3b Mepuoanyueckoro 3akoHa u llepuonnyueckold CUCTEMBI XH-
Muueckux 3nemeHToB J[.M. MenaeneeBa ¢ COBpEMEHHOM TEOPHUEl CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH
MPOCTHIX U CIIOKHBIX BEIIECTB IO TPyINIaM M MepuojaaM. 3HaAU€HHUE NEPHUOJUYECKOTO

3daKOHAa B pa3BUTHU HAYKH

13

Ctpoenne BemiecTBa. XHUMHYECKass CBsI3b. BHIbBI XWMHYECKOW CBSI3U

(KOB&J’ICHTH&H HCIIOJISIpHAas W TOJIApHAsA, MOHHAs, MeTaJ'IJ'II/I‘-ICCKaH). HMoHbI: KaTHOHBI U
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aHWOHBI. MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOM XMMHYECKOW CBsI3U (OOMEHHBIN U

JIOHOPHO-aKLENTOPHBIN). BogopoaHas cBsizb

1.4

BanenTHOCTS. BJ'ICKTpOOTpI/II_[aTeJ'II)HOCTB. CreneHb OKHUCIICHUSA

1.5

BemiecTBa MOJIEKYJISIPDHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUsA. 3aKOH IIOCTOSHCTBA
cocraBa BewlecTBa. THUIBl KPUCTAIUIMUECKUX pEMIETOK. 3aBUCHMOCTb CBOMCTBA
BEUICCTB OT THUIA KPUCTAUIMYECKOM pemerku. [loHsATHE O OUCHEpCHBIX CUCTEMaX.

HctuHHBIC 1 KOJUIOWIHBIE PACTBOPBLI. MaccoBas A0JI1 BEIIECTBA B paCTBOPEC

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumuyeckass — peakuus.  Kmaccupukanmss — XMMHUYECKMX — peakuuil B
HEOPTraHWYECKOW M OPTaHMYECKOM XMMHUH. 3aKOH COXPAaHEHUsSI MACChl BELIECTB, 3aKOH

COXPAHEHHUs U NPEBPALICHUS SJHEPTUU TP XUMHUECKUX PEaKIMIX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pPa3IUYHbIX (PAKTOPOB

1.9

OO6parumbie peakiuu. XuMuyeckoe paBHOBecue. DaKkTOphl, BIMUSIONIME HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

9JI€KTpOHI/ITI/I‘ICCKa${ Jucconuanus. CunpHble U cla0ble QJICKTPOJIUTHI. Cpez[a
BOOHBIX PACTBOPOB BCLICCTB: KHUCJIAs, HCfITpaJII)HaH, mIcJI049Has. PeaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

[ N

Heoprannueckas xumus

2.1

Hemetamnsl. [lonoxeHrne HEMETAIJIOB B HepHOHquCKOﬁ CHUCTCEMEC XUMHUYCCKUX
9JICMCHTOB I[I/I MeHaeneeBa u 0COOEHHOCTH CTpOCHUA ATOMOB. du3znyeckue

CBOICTBa HEMETAJUIOB. AJUIOTPOIHMS HEMETAJUIOB (Ha HpUMEpe KHCIOPOJA, CEpbl,

dbocdopa u yriaeposa)

2.2

XUMHUECKHE CBOMCTBA BaXXHEWIIMX HEMETa/JIOB (TajJOreHoB, Cephbl, a30Ta,
docopa, yrieposa U KpeMHUsS) U UX COEIUHEHUH (OKCHAOB, KHUCIOPOACOIEpKAIIUX
KHUCJIOT, BOJOPOJHBIX coenuHeHuil). [IpumeHeHne BakHEHWIIMX HEMETaNIOB U UX

COeTUHEHUN

2.3

Meramnbl. [lonoxenune meramioB B llepuogumyeckoil cuctemMe XHUMHUYECKUX
snementoB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEK
atoMoB MetayioB. OOmme ¢usnueckne cBolicTBa MeTauioB. CruiaBel METAJIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpﬂ)KCHI/II\/'I METAJlJIOB

2.4

XUMHUYECKHUE CBOMCTBA BaKHEHIIMX METAJIOB (HATpWil, Kaaui, KajablUH,

MarHui, aTFlOMUHUN, ITUHK, XPOM, KEJIe30, MEllb) U UX coeauHeHuid. O0mme crmocoob!
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MMOJIYYCHHA MCTAJIJIOB. HpI/IMeHeHI/Ie MCETAIJIOB B 6I>ITy N TEXHHUKE

2.5

I'eneTnueckas cBA3b HCOPTaHNYCCKUX BCUICCTB, MPUHAJICKAIINX K PA3JIMYHBIM

KJj1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xumumM B 0OECIEUEHUM SKOJIOTHYECKON, YHEPreTHUECKONW W THINEBON
0e30MacHOCTH, pPa3BUTUM MeIuIUHBL. [loHATHE O Hay4yHBIX MeETOAaX MO3HAHHS

B€IICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBnenus 00 oOMMX HAYYHBIX MPUHLIUIAX MPOMBIIIJICHHOTO MOJIYYSHHS
BOXHEHMIINX BeIlecTB. YeloBeK B MHUpPE BEUIECTB M MAaTEpPUANIOB: Ba)KHEHUIINE
CTPOUTEIIBbHBIE MaTepUalibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKH, CTEKIO, Kepa-
MHKa,  MaTepualbl UL DJIGKTPOHHMKH,  HAHOMAaTEpHallbl,  OpraHUYEeCKUe

U MUHEpaJIbHbIEe yIOOpEHUS

3.3

XumMusa u 3O00POBLC UYCJIIOBCKA: IIpaBUJIa HCIIOJIb30BAHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBUJIa 0€30IaCHOT0 HCIIOIL30BaHUS [perapaToB OBITOBOM XUMHH B

OBCEIHEBHON XU3HU
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YYEBHO-METOAUYECKOE  OBECIIEYEHUE  OBPA3OBATEJBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
1. Xumus. 10 knacc. I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. AKiioHepHOE OOIIECTBO
«3marensctBO «lIpocBemenue»
2. Xumus. 11 knace. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A. AKIIMOHEPHOE

obuiectBo «M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIsA YYUTEJIA

1. Tabpuensu O.C. HacronpHas kaura juist yautens. M.: biuk u K, 2023.

2. T'abpuensn O.C., bepeskun I1.H., YmakoBa A.A. u np.Xumus. 11 knacc: KOHTPOJIbHBIE U
npoBepouHble paboTel Kk yuebnuky O.C. [NaOpuensna «Xumus. 11 xmacc. ba3oBsiii

ypOBEHbY . — 6-€ u3a., crepeorurl. — M.: JIpoda, 2023.
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