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INOACHUTEJIbHAS 3ATIMCKA

[IporpamMa 1o XuMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUS (eliepaibHOoi 00pa30BaTeIbHON IPOrpaMMBI
cpeanero  obmero ob6pazoBanust (POII  COO), mnpexacraBieHHbix B DegepanrbHOM
rocygapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konnenuuu npenojiaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®deneparum,
peaTn3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPaMMBbl, 1 OCHOBHBIX I0JI0’KeHHH «CTpaTteruu
pa3Butus BocuuTaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roxa» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY IOJIX0/I0B K pa3padOoTKe MPOrpaMMBbl 10 XUMHH, K ONPEACTICHUIO 00IIel CTpaTeruu
00y4yeHMsI, BOCIIMTAHUS M Pa3BUTUS O0y4arOIIUXCS CPEICTBAMM Y4eOHOro mpeamera «XUMHUs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyanbHble nonoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBAHUM K YPOBHIO
[OJATOTOBKU BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHME, IIOJIy4aeMoO€  BBIIYCKHHKaMU  0011e00pa30BaTelbHOIM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo MX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIMX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPUPObI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xumudeckoe oOpa3oBaHHe OOydyarolIMXCsl Ha YpPOBHE CpPEIHEro oOIlero
o0pa3oBaHMs cpeCTBAMU y4eOHOro npeamera «XUMHs», COAepkKaHUE U MOCTPOEHUE KOTOPOTO
OlpesieNieHbl B MPOrpaMMe M0 XUMHM C Y4ETOM CHeUn(UKH HAyKd XUMHM, €€ 3HaueHus B
MO3HAHUM TPUPOJIbI U B MaTepUAIbHOM JKU3HU OOILECTBa, a TakkKe C yuyéToM OOIMX Lenell u
IOPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyr0 poJib B COBPEMEHHOM
LUBUJIM3ALMH, B CO3/1aHUM HOBOM 0a3bl MaTepualbHOM KyabTypbhl. OHa BHOCUT CBOHM BKJIaJ B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YEJIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aMMOAENUCTBYS C IPYTHUMHU ECTECTBEHHBIMU HAYKaMH, XUMUS CTaJIa HEOThEMIIEMOM
YacTbl0 MUPOBOHM KYJIbTYpbI, HEOOXOAMMBIM YCIOBHUEM YCIIEIIHOTO TPYAa U JKU3HU KaXKIOTrO
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHUX
TEXHOJIOTHIl HalpaBjJeHa Ha pelleHHe II00aNbHbIX NPoOJieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0POBBSL.

B coorBercTBMM C OOMMMH LENSIMH W TNPUHLUIAMH CPEIHEro oOmiero oOpazoBaHM
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBnisitoluMHy npeaMeTa « XuMus» sIBISIOTCS 0a30BbIe Kypehl — «Opranndeckast XUMHs»
1 «O011as 1 HeOpraHMUYecKasi XMMHU», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHHsI KOTOPBIX SBIISIFOTCS
OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUHU 110 HEOPTAaHUIECKON XMUMHH (C BKIIOUECHHUEM 3HAHUH U3
oOrielt XuMuK) U opranunyeckor xumun. @opMupoBaHue TaHHON CUCTEMbI 3HAHUH NTPU U3YyUECHUU
npeaMera 00ecreuynBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEr0 MHOr0o0pa3ysl BEIIECTB HA OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHIA XUMUHU.



Crpykrypa coaepkanust KypcoB — «Opranuueckas xumusi» u «O0mas 1 HeopraHuJeckast
XUMUSA» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHa HCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWH Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpUBaIOTCsl HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX W 3JIEKTPOHHBIX IMPEACTABICHUN O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHnyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHWs TEpBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMusi» 0a30BOro ypoBHS paccMaTpHUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIINEro oOpa3oBaHWs TEOPETUYCCKHA MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHHE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTMYECKUX TMO3HIIMIA,
riy0Xe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaroumei 1o
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEHIECTBAX, UX COCTaBE, CTPOCHHMH, CBOWMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nornonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HAyKaMH, PaCKphIBalOT €€ poJib B TI03HABATEIHbHOW U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XMMUEH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ JJIsl TOTOJHEHUsI 3HAHUMU, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
y4aeOHOro mpeaMera «XUMHUs TaHHOTO YPOBHS U3YYEHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4JaromuXcsi MUPOBO33PEHUECKON OCHOBBI Ml TTOHUMaHUSI (PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYUN MEXKIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHHH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
HYHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nnane pemienus 3a1a4 BOCIUTAHUS, PA3BUTHS U COLUATH3AINHI 00YJAIOIIUXCS PUHSATHIC
MporpaMMoOl 0 XMMHH TOAXOJbl K OMPEIEICHUIO COIEPKaHWs W TIOCTPOCHUS TpeaMeTa
pelycMaTpuBaloT (OPMHUPOBAHUE YHHUBEPCATBHBIX YUYEOHBIX ACWCTBUN, MMEIOIUX 0a30BoOe
3HAQUYEHHWE Ul Pa3IMYHBIX BHUJOB JEATEILHOCTH: pEIIeHUs MpoOjeM, IMOWCKa, aHalu3a Hu
o0paboTku uHPOpMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
MCCIIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B npaktuke npenoaaBaHusi XMMUAY KaK Ha yPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMsl, TaK U
Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus, IPH ONPEACICHUN CONePKATEIHPHON XapaKTEPUCTHKN
nejaeil M3ydeHWs NpeiMeTa HamnpaBlIEHHEM MEePBOCTENCHHOW 3HAYMMOCTU TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEIOBEKa U KaK OJIHOI'O U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHU 3PEHUS TAaKOW MOAXOJ K ONPENEIICHHIO Ielel H3y4eHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JTaHHOW TOYKE 3pEHHUs TJIABHBIMU ILIEJISIMU HU3y4YEHUs IpeaMera «XUMHUs» Ha
6azoBoMm ypoBHe (10 —11 ki1.) sIBISFOTCS:
dbopMUpOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUN KaK BaKHEHIICW COCTaBISIONICH €CTECTBEHHO-
HAyYyHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeKaT KIIOYEBbIE MOHATHS, (yHIaMEHTalbHbIE



3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKU, YCBOCHHE U IOHUMAHHUE CYITHOCTHU JOCTYITHBIX
000011eHNIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIIEHHE C HCTOpPUEH HUX pa3BUTHUS U
CTAHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHUYECKHX pPEeaKInid, HEOOXOJUMBIX /il MPUOOPETCHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEIIECTB U XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON 1 MOBCEIHEBHOM
KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOro 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkarenpHasi XapaKTepUCTHKA LeNeld U 3a/1a4 U3YYeHHUs MpeaAMeTa B
porpaMMe 1Mo XUMHUW YTOUYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucteme cpeaHero oduiero oopazoBanusi. CerofHs B NpenojaBaHuu XUMHUH B OOJIbIIEH CTEIIEHU
oTIa€TCs MPEIOYTEHUE TPAKTHYESCKONH KOMIIOHEHTE COJICPIKaHUs O0YICHHS, OPUCHTHUPOBAHHON
Ha TOJTOTOBKY BBIMIYCKHHKAa OOIIE0O0pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHOH TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH M yMEHHUSMH AKTUBHOTO
MOJTyYEHUs 3HAaHUN U IPUMEHEHHS UX B PEATbHOM KU3HU AJISl PeLICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM TpuW U3yYeHHH TMpeaMera «XHMH» JOMHHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

aJanTanys o0yJaronuxcs K YCIOBUSM TUHAMUYHO Pa3BUBAOINETOCS MUPa, (HOPMHUPOBAHHE
MHTEJJICKTYadTbHO Pa3BUTONW JUYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dopMupoBaHue y OOy4YalOLIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIUN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3UYHBIX BUIOB JEATEIBHOCTH: PEIIeHUs Mpodiem,
MOMCKA, aHaimu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX ISl TMPUOOpPETEHHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUU, a TaKXKe JJI OLIEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHYECKUX TTPOIIECCOB
Ha OpPTaHU3M YeJIOBeKa U IPUPOJIHYIO CPEY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYATbHBIX M TBOPYECKUX CITOCOOHOCTEH
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpPMALIUKA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U pa3BUTHE y 00YUAIOMINXCS aCCOIMATHBHOTO M JIOTMYECKOTO MBIIIICHHS,
HaAOJII0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE y O0YJArOIIUXCs YOSKIEHHOCTH B TYMAaHUCTUYECKON HAMPABIEHHOCTH XUMUH,
e€ BaXHOW pONM B PEUICHHH TJIO0ANBbHBIX MPOOJIEM paIMOHATBHOTO MPUPOAONOIBE30BAHNUS,
MOTIOJTHEHUSI YHEPTeTHYECKUX PECypCOB M COXPAHEHHUS TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS
HEO00XO0IUMOCTH OEpPEKHOTO OTHOIICHHUS K IPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAKKE MTPHOOPETEHUS
OTIBITA MCITOJIB30BAHUS TTOJYUYECHHBIX 3HAHUH JUTSI IPHHSITHS TPAMOTHBIX PEIICHUN B CHTYAIHIX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSMHU.

B ydeGHOM miaHe cpemHero o0imiero oOopa3oBaHUs MpeaMeET «XUMH» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee ynciIo YacoB, OTBEAEHHBIX JJIS M3y4EHUS XMMHUHU, Ha 0a30BOM YPOBHE CPETHETO
o0mrero oobpazoBanus, coctaBiser 68 yaco: B 10 kmacce — 34 yaca (1 yac B Hezeno), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPITAHNYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer oOpraHMYeckod XUMHUHU: €€ BO3HUKHOBEHME, Da3BUTHE U  3HA4YCHUE
B II0JIyYE€HUH HOBBIX BELIECTB U MAaTEpUasOB. Teopus CTpOCHUs OpPraHMYECKUX COCOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIIECTB.
I'omosorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHMYECKUX COCOUHEHMSX — OJHMHApPHBIE U
KpaTHBIE CBS3HU.

[TpencraBienue o knaccuukanuy opraHMuecKux BeniecTs. HomeHknatypa opraHuueckux
coeMHEeHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KJIaCCOB
OpPraHUYECKUX BEILECTB.

OKCIepUMEHTAIbHbIE METO/Ibl M3YYEHHUS BEIIECTB U MX NPEBPAIIECHUN: 03HAKOMIIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUHM (IUIaBJI€HUE, 0OYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH pAx. MeraH m 3TaH — mnpocTeiimune
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKHEe K XUMUYECKUE CBOWCTBA (PEaKIK 3aMETCHHsI K TOPEHUS ),
HaXO0XJICHUE B IPUPOJIE, TOTYUCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIIEH U IPONWIEH — IpocTeiine
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HHPOBAHMUS, THIPATalluU, OKUCIIEHUS U MOJIMMEPHU3allN ), TOIYyY€HUE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u merunOyragauen-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psA. ALETHIeH —
IPOCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALMH, TOPEHNUS ), TOJyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
raJJoreHUPOBAaHUS M HUTPOBAHUS), TMOJY4YeHHE U HpUMeHeHue. Tomyon. cocmas, cmpoeHue,
Qusuueckue u xumuveckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpo8anus), noiyieHue u
npumenenue. TOKCHYHOCTE  apeHOB.  ['eHeTmdeckas  CBsSI3b  MEXKIY  YIVIEBOJOPOJAMH,
MPUHAJIEKAIIMMU K Pa3IUNYHBIM KJaccaM.

[TpupoaHble UCTOYHUKU YTIIeBOOpooB. IIpupoanblil ra3 u nmonyTHble He(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTku HeTH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluTuueckuil), mmponu3. IlpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U NPOIyKThI €ro NepepadoTKH.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIIECHUN: 03HAKOMIJIEHHE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, KoyuteKun «HedTe» n «Yroap», MoiearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOIHBIX, IPOBEJICHHE IPAKTUYECKONH pPabOTHI:
MOJIy4eHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMA, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJIHBIX BELECTB WM IPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs

[IpenensHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAaHON: CTPOCHUE, (U3NYECKHE H
XUMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
IpUMeHEeHHEe. BogopoHbIe CBSI3U MEXAY MOJIEKYJIaMHU CIUPTOB. JleHCTBHE METAHONIA U 3TAHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHOroaToOMHBIE CHUPTHL. OJTWICHTJIUMKOJIb U TIUIEPUH: CTpOeHHe, (u3nueckue Hu
XMMHUYECKHE CBOMCTBA (B3auMOJeHCTBUE CO MIETOYHBIMHI METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHbIe cHupThl). JleficTBue Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riauuepuHa u
STUJICHIJIUKOJIS.

@DeHoII: CTPOCHUE MOJICKYJIBI, PU3NUECKHE K XMMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anpnerunsl U kemonvl. DopManbIeTuA, aneTaIbICTHI: CTPOCHUE, (QHU3HUECKUEe W
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS U BOCCTAaHOBJCHMs, KAayeCTBEHHBIE DPEaKLUu),
IIOJIy4EHHUE U IIPUMECHEHHUE.

OnHOOCHOBHBIE NIpefieibHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
sTepudUKalMM), MoldydyeHue M mnpuMeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IIPEJICTABUTENIN BBICIINX KapOOHOBBIX KMCIOT. MblIa Kak COJIM BBICIIUX KApOOHOBBIX KHUCJIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. I'naponus xupos. [IpumeHnenne xupoB. buongornyeckas posb KUpoB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIMs YyriaeBoJoB (MOHO-, TU- U moymcaxapuisl). [mokosa —
OPOCTEHIINKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumoierictBue ¢ ruipokcuaoM meau(1l), okucnenne aMmmuaduHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHUE TJIOKO3bl), HaXOXJICHHE B IPHUPOJE, MPUMEHEHHE,
Ouonorudeckas posib. @otocunre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemironosa kak npupofssle noiauMepsl. CTpoeHue Kpaxmajla U LEeJUIFOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxmMaJa (FHMApoJn3, KaueCTBEHHAs peaKlus ¢ HOJOM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MNPEBPALICHUI: INPOBEICHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaueCTBEHHBIE
peaKkIMM OJHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHosna okcujaoM Meau(Il)), MHOroaromMHbIX
cnupToB (B3aumopelctBue rmuepuHa ¢ ruapokcugoMm menu(ll)), anbpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u runpoxkcunom meau(Il), B3anmonaeiicTeie kpaxmana
C MOJIOM), IPOBEICHNUE MTPAKTUUECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHbie 3a1a4u.

Boblunicnenuss mo ypaBHEHMIO XHMHMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKILIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

A3oTcozeprKalie OpraHn4eckiue COeTMHEHN.

AMUHOKHUCIOTHI Kak aM(pOoTepHbIe OpraHnueckre coequHenus. dusnueckue u XuMHYECKHe
CBOWCTBA AaMHHOKUCJIOT (Ha NpuUMepe TIIUIMHA). buojoruueckoe 3Haue€HHE aMHHOKHUCIIOT.
IlenTmaer.

benku kak mpUpogHBIE BBICOKOMOJIEKYJIApDHBIE COeIMHEHMs. llepBuyHas, BTOpHYHAs U
TpeTuyHasi CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONIN3, JeHATypalus,
Ka4eCTBEHHBIE pEaKIIUU Ha OEJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEeHMsI BEUIECTB M HX MPEBpALIeHU: HAOMIOACHHE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWU, I[BETHHIC
peakiuu OeIKOB.

BbicokoMoO/IeKYJISIPHBIE COEIMHEHHU S

OCHOBHBIE TIOHATHS XMMHMHM BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMED, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKyJspHass Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — TOJIMMEPU3ALUS U MIOJTUKOHACHCAIUS.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHHS BEIIECTB M MX NPEBPAIECHUN: 03HAKOMIJIEHHE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MeXnpeaMeTHBIE CBA3H.




Peanu3zanus MeXIpeIMETHBIX CBSI3el MpU M3y4EeHUM opraHmdeckord xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU /ISl OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOue ecTeCTBEHHO-HAay4YHble IOHATHUS: SIBJICHHWE, HAY4HbIM (akT, Tumoresa, 3aKoH,
TEOpHsl, aHaIM3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: mMatepusi, SJHEPrHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPI€TUYECKUIN YPOBEHD,
BEILIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKUE BEJIMUMHBI U €IMHUILIBI UX
U3MEpEHMUS.

buonorus: kierka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

["'eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuueBble TPOAYKTHI, OCHOBBI PallMOHAIBLHOTO MUTaHMsI, MOIOIINE CPEJCTBA,
JIEKaPCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUA

TeopeTruvyeckue OCHOBbI XUMHMHU

XuMuyeckuit snemMeHT. AToM. Sapo aroma, U30TOMNBI. DJIEKTpPOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacrpeieieHusi SJIEKTPOHOB MO OpOUTANISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuii 3akoH u llepuoamyeckas cucrema XUMHYECKHX DJIEMEHTOB /I.
N. MenpneneeBa. CBsi3b MEepUOAUYECKOTO 3akoHa W [leprmonuyueckoi CHUCTEMbl XUMHUYECKHUX
sanemenToB JI. U. MenneneeBa ¢ COBpeMEHHOW TeOopuUel CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIECTB
0 TPYIIaM U Nepruoaam. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabpl xumudeckod CBsI3U (KOBaJIeHTHAast
HEeMNoJIsIipHasl W TOJspHas, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa30BaHUsS KOBaJICHTHOU
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKUCIIeHUs. VIOHbI: KaTHOHBI U @aHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH TOCTOSIHCTBA COCTaBa
BElIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

ITonsaTue o nucnepcHsIX cucremax. ICTUHHBIE M KOJUIOUIHBIE PAaCTBOPBI. MaccoBas 10y
BEIIIECTBA B PACTBOPE.

Knaccudukanus Heopranndeckux coequHeHnil. HomeHkmarypa HeopraHuueckux BEIeCTB.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIIMX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas peakius. Kiaccupukanuss XUMHUECKUX PEaKIUil B HEOPTaHUYECKOW U
OpPraHMYEeCKOW XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3InyHbIX (akTopoB. OOpaTHUMble peaKIuu.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [latensbe.

DnekTponuTnueckas auccouuaius. CuinbHbie U ciabble 37eKTpoiuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaAJIbHAS, IIEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METO/IbI U3YUEHHUS BEIIECTB M UX MPEBPAILECHUN: JEMOHCTPALUS
tabmun «[lepuonndeckas cucrema xumuaeckux 3eMeHToB [1. 1. MenaeneeBay, n3ydeHue




MoJIeNIel KpUCTAIUTMYECKUX PEeIETOK, HAOIIOICHHE U ONMCaHUEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3oKEHUE MEPOKCHIA BOJAOPOa B IPUCYTCTBUU KaTaau3aTopa,
OIIpEJIETICHUE CPELIbl PACTBOPOB BELIECTB C IOMOILIBI0 YHUBEPCAIBHOIO NHIMKATOPA, PEAKIIUU
MOHHOT'O 00OMEHA), MPOBEJICHUE MPAKTUYECKOM paboThl «BiusiHie pa3anyHbIX (JaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

PacuérHble 3a1auu.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIs BEILIECTBAY.

Heoprannveckass xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB. (DU3HUECKHE CBOWCTBA HEMETAJUIOB.
AJoTponust HeMeTauIoB (Ha IpUMepe KUCIopoia, cepbl, hocdopa u yriepoaa).

XVWMUYECKUE CBOWCTBA BaXHEHINIMX HEMETAUIOB (TaJOTCHOB, Cephl, a3ora, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. Ionoxenue meramios B [lepuoandeckoil cucteMe XUMUYECKUX 2J1€MEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTaiioB. Oobuiue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEeHUH
METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWUM, KaJlui, KajdbllUd, MarHui,
ATIOMUHUM, HIUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHECHHIHA.

OO6mme crocoObI MoTyYeHusI MeTaJUIoB. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHMs] BEIIECTB W MX NPEBPAICHUN: H3y4YECHHE
KOJUIeKIIMK «MeTalibl U CIUIaBbl», 00pa3LioB HEMETAIUIOB, PELICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HaOJIIOIGHWE U OMHCAHUE JEMOHCTPAIlMOHHBIX M J1a0OpaTOPHBIX OIBITOB (B3auMoJeicTBHE
TUIPOKCUIA ATIOMHHMSI C paCTBOPaMH KHUCJIOT U IeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHBI
METaJlIoB).

PacuérHeble 3a1aum.

Pacuétsl Macchl BemiecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
W1 00bEMY OJTHOTO U3 yYaCTBYIOIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xumuu B 00ecrieueHUH 3KOJIOrMYECKON, SHEPreTHUECKO U MUIIeBOi 6e301MacHOCTH,
pa3BUTUU MeAMIMHBL. [IoHATHE 0 Hay4YHBIX METOJaX MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBienus 06 0OMIMX HAYYHBIX TPUHIMIIAX TPOMBIIIJICHHOTO MOTYyYeHUs BaKHEHIIINX
BEIECTB.

YenoBek B MHUpE BELIECTB M MaTEpUAIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTEpUAJIbL,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpaJIbHBIE YI00pEHUsI.

XuMHS ¥ 370pOBbE YEJOBEKa: IMpaBuja HCIOJb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
IpaBuIIa 6e301acHoro MCII0JIb30BaHUs IIpenapaToB OBITOBO XUMHH
B MMOBCEHEBHOM )KU3HM.

MeXnpeaMeTHbIE CBS3H.

Peanuzarus MexnpeIMeTHbIX CBSI3€l PU U3y4eHUHU 00I1Iel 1 HeopraHuyecKoi Xxumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHATHH, TakK
U TIOHSTHUH, SBISIOIUXCS CUCTEMHBIMU JJISi OTAENBHBIX INPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO61re ecTeCTBeHHO-HAYUYHbIE TIOHATHS: Hay4HbIH (PaKkT, rUnoTe3a, 3aKOH, TEOPHs, aHaJIH3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHUE, SBJICHHUE.




®dusnka: marepus, dHEpPrusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUil YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBa, PU3NUICCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorust: XuMuuecKasi IpOMBIIIUIEHHOCTb, METAJUTYPrUsl, POU3BOJICTBO CTPOUTEIBHBIX

MaTCpHraJIoB, CEBCKOXO03SHCTBEHHOE IMpOU3BOJICTBO, nuiieBas MMPOMBIINIJICHHOCTD,
q)apMaLleBTI/IquKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIMOHHBIX MaTcpuraios, OJICKTPOHHAas IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMbLI 110 XHMMHWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS OO0YyYaroIIMMMCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
pOrpaMM CpeAHEro o0IIero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOIXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeIMeTa « X MMHs» Ha YPOBHE CPEeHEro 0011ero 00pa3oBaHus BbIIEICHBI
CJICIYIOIIIE COCTABIISIOIIHE:

0CO3HaHHE OOYYAIOIMMHCS POCCUMCKON TIpa)IaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPAJUIUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOEH JESTEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTro
o0Opa3zoBaHus;

HaJIMYMe MPABOCO3HAHMS HKOJOTHYECKOM KyJIbTyphl M CHOCOOHOCTH CTaBUTh LEJIU H
CTPOWTH )KM3HEHHBIC TJIAHBI.

JIMuHOCTHBIE PE3y/IbTAaThl OCBOCHUS MTpeaMeTa « XUMUS» JOCTUTAIOTCS B €AMHCTBE yueOHOM
U BOCIIUTATEIIBHOMN JIEATEIILHOCTH B COOTBETCTBUU C TYMaHUCTHYECKHUMH, COIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSMU U HJEaJaMH POCCHUHCKOTO TI'pa)KJIaHCKOTO OOIIECTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH W TMPAaBHJIAMU TMOBEICHHS, CIIOCOOCTBYIOIIMMHU MpoIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHS Y HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUaIOIIUXCS.

JIM9HOCTHBIE PE3yAbTATHl OCBOCHHSI MpEeaMeTa «XUMHS) OTPaKarT cHOpPMUPOBAHHOCTH
OTIbITA [T03HABATEIHHON U MPAKTUYECKOH AEATEIbHOCTH 00YUYaIOIIMXCS IO PeaTH3aliiy IPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HAHMSI O0YJAFOIIUMHUCS CBOUX KOHCTUTYITMOHHBIX MPaB M 00sS3aHHOCTEH, YBaKECHUSI K
3aKOHY U MPaBOIOPAIKY;

NPEJCTaBICHUS O CONMAIBHBIX HOPMax M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHWHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEIBHOCTH MPU CO3/IaHMM Y4EOHBIX IPOEKTOB,
pelIeHnH y4yeOHBIX M MO3HABATEIbHBIX 33/1a4, BHITOJTHEHUN XUMHUECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apIyMEHTBI IPYIUX
IIpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NEesITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMS:



LIEHHOCTHOTO OTHOIIEHHS K HCTOPHUYECKOMY M HAy4HOMY HACJIEJUI0 OTEUYECTBEHHOU
XUMUH;

YB@KEHHsSI K TPOLIECCY TBOPYECTBA B 0OOJACTH TEOPHHM M MPAKTUYECKOTO MPUMEHECHHS
XMMHH, OCO3HAHUS TOTO, YTO JAOCTHIKEHMsI HAyKH €CTh pe3yJbTaT [UINTENIbHBIX HAOJIIOJICHUH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;

MHTEpeca M II03HABATEJIbHBIX MOTHMBOB B IIOJIyYCHHH U IOCIEIYIOIIEM aHaJIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CHOCOOHOCTH  OLIEHMBAaTh CUTYyallMd, CBS3aHHbIE C XUMHUYECKUMH  SIBJICHUSMH,
U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIICHMBAaTh CBOE IIOBEJIEHHWE U TIOCTYNKM CBOMX TOBApUIIEH € MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIIEACTBUN ITUX ITOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPHI 3/10POBbI:

IOHUMAaHMs LIEHHOCTeH 310poBoro M Oe3omacHoro obpasza XHU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuIto/IeHHs MpaBuil 0€30MacHOro oOpalleHHsl ¢ BEIeCTBAMU B OBITY, IOBCEIHEBHON
YKU3HU U B TPYJLOBOM J€ATEIBHOCTH;

[NOHUMaHMs LEHHOCTH IPaBUJI MHIUBUAYAJBHOIO U KOJUIEKTUBHOIO 0€3011acHOro
MIOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI TOCIEACTBUI M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTPEOIECHHUs aJKOroJs,
HapKOTHUKOB, KYPEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCJIEI0BAaTEIbCKONW JI€ATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTU€ B pEIIEHUU MPaKTUYECKUX 3a7ad COILHAIbHON
HaIlpaBJIEHHOCTH (B PAMKax CBOET0 KJlacca, MIKOJIbl);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3ynbTaTaM TPYAO0BOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MH/ANBUYAIbHOM TPAeKTOPUU 00pa3oBaHUsl, OyTyiei
npodeccuu u peanusalnnuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMHMHU, MHTEPECOB U OTpeOHOCTeH 00111ecTBa;

6) IK0JIOrH4€eCKOr0 BOCIUTAHUS

HKOJIOTHYECKH 11€JIECO00Pa3HOT0 OTHOIIEHUS K MPHUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHHMS TJI00AJBHOT0 XapakTepa KOJOTHUECKUX MPOoOIIeM, BIHUSHUS SKOHOMHUECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbl;

0CO3HAHMSI HEOOXOAUMOCTH HMCIIOJIb30BAHMS JOCTHIKEHUM XMMHUU JIJIs1 pEIIeHHUs] BOIIPOCOB
paIoHaIbLHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOTO HENPUATUS JNEHUCTBUMN, MPUHOCSILUX BpE OKPYKAIOLIEH NPUPOIHON Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MpPeITpPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYUSl Pa3BUTOrO HSKOJOTUYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTHBOCTOSATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;



MOHWMAHUS CHENMUPUKH XUMHH KaK HayKd, OCO3HaHHUS €€ poiau B (HOpMHpPOBAHHUH
paIrMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEJIOCTHOTO MPECTaBICHUS 00 OKpYKaroIeM
MHpPE KaK O €IMHCTBE IMPHUPOJbI U YEJIIOBEKA, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEU H
pEIIeHUHU TIPOOJIEM COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAUMMOCTH XHMHHU I COBPEMEHHOH IMBUIIM3AIUU: B €&
T'YMaHUCTUYECKON HaIPaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMM HOBOM 0a3bl MaTepuaabHOM
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecreYeHn: yCIOBHA YCIICITHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO ICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: I[IOHMMAaHUs CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIB30BATh IMOyYaeMbIe 3HAHUS IS
aHajan3a U OOBSICHEHUs SBJICHUW OKPYXKAIOLIEr0 MUpa U MPOUCXOASIIHUX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIINXCS TaHHBIX
C LEJBIO MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHMS JUISl PEIICHHS ITpoOieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AESTeIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYyY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B PA3IMYHBIX cdepax mpoPecCHOHATbHON 1eATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOGHHS Y4eOHOro mpeamera «XUMHs» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUST OOYUAIOMIMXCS MEXKIUCIUILTHHAPHEIE
(MexXmnpenMeTHbIe) OOlLIeHayUHbIe IOHATHS, OTPAKAIOLINE LIEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIE0OBaHNEe, HAOII0IeHNE, N3MEPEHNE, SKCIIEPUMEHT H JPYyTHE);

yHUBEpcaJbHble  ydyeOHble  JeiicTBuA  (TMO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
perynsTuBHble), oOecreunBarone (GopMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAIBHOW KOMMETEHIMH 00yJaroIuxcs;

CIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIOJIb30BaTh  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON NPAKTHKE.

MertamnpenMeTHble Pe3yJibTaThl OTPAXKAIOT OBJIAJACHUE YHHMBEPCAJIbHBIMU YUEOHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATHBHBIMH 17§ PeryISITHBHBIMU JEHCTBUSMHU.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘leﬁﬂblMPl INo3HaBaTeC/JIbHbIMU ﬂeﬁCTBHﬂMH:

1) 6a3oBble JJOrMUYeCKHUE IeHCTBUS:

CaMOCTOSITENILHO (D OPMYIHpPOBaTh W AaKTyadU3UpPOBAaTh NPOOJIEMYy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsATh ILeNU JACSITeNIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHLHOCTH C MIOCTABICHHBIMU IEJISIMU;

HCIIOJIB30BaTh IIpU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOTI'O MBIIIJICHUSA — BBIACIATH
XapakTepHbIEe TPU3HAKKM TIOHATHH M yCTaHABIWBAaTh WX B3aMMOCBS3b, HCIIOIB30BAThH
COOTBCTCTBYHOIINEC MOHATHUA [JIA 06’I>SICH6HI/IH OTACIIBbHBIX (I)aKTOB )41 HBHeHHﬁ;

BBIOMPATh OCHOBAHUS W KPUTEPHUH TS KITAaCCH(UKAIINK BEIIECTB M XUMHYECKUX PEAKIIHIA;

yCTaHABIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YyYaeMbIMH SIBJICHUSMU;



CTPOUTH JIOTUYECKHE PACCYXKACHUSI (MHAYKTUBHBIE, IETyKTUBHBIE, 110 aHAJIOTUN ), BBISIBIISITH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U
3aKJIF0YEHHUS;

IPUMEHATh B MPOLECCE MMO3HAHMS, MCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOH peakluu — MpU peleHUH Y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPECTABICHUS [
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIINI;

dopMmynupoBaTh 1MW M 3aJa4d  HCCICAOBAHUS, WCIOIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIHO c(hOPMYyJIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJCTh HAaBBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHMUSA M IPOBEIEHUS YYCHMUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IPOIECcCa, CaAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O00OOLIEHHS M BBIBOABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHOU
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOA0B [TO3HAHUSI.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX uHGpopManmu (HAYYIHO-TIOMYISpHAS
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAIM3UPOBATh MH(POPMAIIMIO PA3IUYHbIX BUI0B U (HOPM MPEICTABIECHUS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYNBOCTH;

dbopMynupoBaTh 3ampochl U TMPUMEHATh pPA3IUYHbIE METOJbl NIpPU TOUCKE U OTOOpE
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI yUeOHBIX 3a7ay ONpeeEHHOTO THIIa;

pUOOpETaTh ONBIT MCMOIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIBbHYIO (hOpMy IpescTaBiIeHHUs] MH(GOpMALUU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IpU paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecKue M MaTreMaTU4yecKue) 3HaKu U
CUMBOJIBI, (hopMyIIbl, a0OpEBHATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JeHMCTBUSIMM

3aJjaBaTh ~ BOMPOCHI IO  CYIIECTBY OOCYXKJaeMOod TeMbl B  XOJe JHajiora
W/WIA JUCKYCCHUHU, BBICKA3bIBaTh HIEH, (POPMYIHpPOBATH CBOW MPEUIOKEHHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TTPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TPE3CHTAllMeH pPe3yNbTaTOB MMO3HABATEIHHOU AESITENbHOCTU, MOTYYCHHBIX
CaMOCTOSTCIIBHO nJIn COBMECTHO Cco CBepCTHI/IKaMI/I HpI/I BBITIOJIHCHUMU XHUMHYCCKOI'O
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO WCCICIOBAHHIO CBOIMCTB W3y4aeMbIX BEIECTB,
pea3anuu y4eOHOTO MPOEKTa 51 dbopMyIHpOBaTH BBIBOJIBI
0 pe3ybTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM COTIIACOBAHUS MMO3UIINI B X0/ 00CYKIESHUS
1 0OMeHa MHEHHUSIMU.

OBgi1ajieHHe YHUBEPCAJIbHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh W OCYIIECTBJISATh CBOKO TO3HABATEIBHYIO JIEATEIHHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblid aITOPUTM JICWCTBUN TIPH BBITIOJHCHHH YUEOHBIX M HCCIICOBATCILCKUX 3ajad,



BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX pPEIICHHs ¢ YYETOM IMOIyYSHHsI HOBBIX 3HAHHN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;
OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH J1eSTEIbHOCTH HAa OCHOBE CAaMOAHAJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsD OTPAXkKakoT:

c(hOpPMUPOBAHHOCTH NIPEJCTABICHUN 0 XUMHUYECKON COCTABIISIFOIICH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpA, POJIU XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpELIE;

BJIQJICHUE CHCTEMOW XHMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATaroIINe
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JICKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBI O00BEM, YITICPOAHBIA  CKEJIET,
dbyHKIIMOHAIbHAS TPYMIMa, pauKan, H30MEpHUsi, W30MEpbl, TOMOJIOTUYECKUN psiji, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHUYECKUX
BemectB  A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUs, JEXKAllUEe B OCHOBE MOHHUMAaHUs
MPUYMHHOCTU U CUCTEMHOCTU XMMHUYECKUX SBJICHUM, (DAaKTOJOTMUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, MOJMy4YeHUHU M 0€30MaCHOM MCIOJIB30BAHUN BXHEHIIINX OPraHUYECKUX BEUIECTB B OBITY
Y NMPAKTUYECKOU JIESITETbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTAaHABIMBATh
WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTABA, CTPOCHUS U
MIpEBpAICHUI OPraHNYEeCKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOIH30BaTh XUMHUYECKYIO CHMBOJIHUKY IS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOPMYNl OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHUUYECKUX PEAKIW, U3rOTABIMBATh MOJEIN MOJEKYJ OPraHUYECKUX BEILECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh U3YUECHHBIX OPTraHUYECKHUX
BEIIECTB MO0 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/TpylIe COeTuHEHUN
(YrJIieBolOpOabl, KHUCIOPOJ M  a30TCOJACpXAIUE  COEAUHEHHUs, BBICOKOMOJEKYISIPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHusa Mo cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke
MPUBOANTH TPUBHAJIBHBIE HA3BAHMS OTICIBHBIX OPTAaHMYECKUX BEIIECTB (ITHIJICH, MPOIHJICH,
alleTUIICH, STWICHIJIUKONb, TIUIEpUH, (QeHod, GopManbAeruja, ameTaabIeruil, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAsT KUCIIOTa, TIIFOK03a, (PyKTO3a,
KpaxmaJ, 1eJITI0103a, TJIULHH);

c(hOPMUPOBAHHOCTh YMEHHUS OMPEIEIATh BHUIABl XUMHUYECKON CBSI3M B OPTraHUYECKHUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH TMOJOXKEHUS TEOPUHM CTPOCHHSI OPTaHMYECKHX
BerecTB A. M. byTiiepoBa /s 00BsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UIUUYECKUE W
XUMUYECKHE CBOMCTBA TUIIMYHBIX MIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIraHMYECKUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWIEH, alneTwieH, OyraaueH-1,3, mermnOyramauen-1,3, OeHsodn,
METaHOJ, ITaHOJ, ATHJIEHTJIMKOIb, TIUIEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCyCHas
KHUCIJIOTBI, TJIIOKO3a, KpaxMmaj, UeJIl003a, aMUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMHU YPABHEHUSMH COOTBETCTBYIOIMX XUMHUYECKHUX PEAKLUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;



c(OPMHPOBAHHOCTh yMEHHSI XapaKTepU30BaTh HCTOYHHUKH YIJIEBOJOPOIHOTO CHIPbHS
(HedTh, MPUPOAHBIA Ta3, yrojib), CHOCOOBI HMX MEPEePadOTKHU M MPAKTUUECKOE NPHUMEHEHUE
IPOJYKTOB EPEepadOTKHU;

c(OpPMUPOBAHHOCTh YMEHHMH MPOBOJAUTH BBIYMCICHUS IO XHMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA WJIN POLYKTa PEAKIIUU 10 U3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILECTB
WM IIPOJYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
[IO3HAHMS, MCIONb3YEMbIX B XHMHUU @PU M3YYEHUM BEIIECTB U XUMHUUYECKHMX SIBJICHUI
(HaOnrofieHne, UW3MEpPEHUe, OSKCIEPUMEHT, MOJCIMPOBAaHKE), HCIOJIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOIATh MPaBWIa TOJb30BAHUS XUMUYCCKOU TOCYION H
n1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUU T[JIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BELECTB IIPU HarpeBaHUM, MOJYyYEHHE 3THIIEHA U U3YyUYEHHE €ro
CBOICTB, KAUYECTBEHHBIE PEAKIIMH OPIraHUYECKUX BEIIECTB, IeHATypallys OeKOB PU HarpeBaHUH,
[BETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C IMPABUJIAMU TEXHUKHU 0€3011aCHOCTH IPU 00paIlleHUN
C BeIIeCTBAaMH U JAOOPaTOpPHBIM OOOPYJOBAaHHEM, MPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alMCH YPAaBHEHUH COOTBETCTBYIOIIMX PEAKIUi U (OPMYITHPOBATH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMaIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHpopmaruu, IHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMUYECKH LEeIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi U
OKpYy’Karollled MPUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3/JECWCTBUS HA JKHMBBIE OPraHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [I/IK, moscHaTe Ha
npuMepax crocoObl YMEHBUICHHUS ¥ MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIsl 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMHU 370POBbsl: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIIENIBIX U CJIA0OBUAALIMX 00YYarOIMUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins nist 3anucu Xxumuueckux Gopmy.

11 KIIACC

[IpeameTHBIC pE3yNbTaThI OCBOEHUS Kypca «O0Ias 1 HeopraHudecKass XUMHUS OTPAKAIOT:

c(OpMUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUECKON COCTABIISAIOINIEH €CTeCTBEHHO-HAYTHON
KapTUHBI MHPA, POJIM XUMHUHU B TMO3HAHUU SIBICHHUU MPUPOJIBI, B ((OPMUPOBAHUM MBIIUICHUS U
KYJIbTYPbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW sl peIIeHuUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
MPUPOJHOM CpeliE;

BJIAJICHUE CHCTEMOM XMMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOMOJIATAONIUe
MOHATHUS (XMMUYECKHUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJTMYECKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIUTHI,
HEBJICKTPOJIUTBI, JJIEKTPOJUTHYECKAS] JUCCOLUMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMUYECKON PeaKIui, XHMUUECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHS AJIEKTPOIUTUUECKON
auccouranuu, nepuoandeckuii 3akon JI. M. MeneneeBa, 3akOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXPAaHCHMsI W TPEBPAIIECHUS DHEPTUU TPHU XUMHUYCCKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM S3BIK XMMHWH, MHPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMaHUSA



NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHUH, (aKTOJIOrMYECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUN M Oe3011aCHOM MCIIOJIb30BAaHMM BAXKHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY U IPAKTHUYECKOMN AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKHUX
BELICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIONb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS
dopMyn BelIECTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeLECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas M3BECTb, HErall€Has W3BECTb, NIUTbEBAs COJA, NUPUT U
JpyrHe);

c(OPMHUPOBAHHOCTb YMEHUH OINPENeNIATh BaJICHTHOCTh U CTENIEHb OKMCICHHUS XUMHUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3JIM4YHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NPUHAIJICKHOCTh HEOPraHUYECKUX BELIECTB
IO UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIe BEIIeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCH/JIbl, OCHOBAHHUS, KUCIIOTbI, aM()OTEPHBIE TUAPOKCUBI, COJIH);

cOPMHPOBAHHOCTh ~ YMEHHUH  PACKphIBaTh  CMBICH  MepUOAMuYecKoro 3akoHa [Jl.
U. MenneneeBa u JEMOHCTPUPOBAaTh €ro CHUCTEMATHU3HPYIOILYIO, OOBSCHUTEIBbHYIO U
HPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTb J3JEKTPOHHOE CTPOEHUE aTOMOB
XUMHUUYECKHX 31eMeHTOB 1—4 nepuonos Ileproauueckoil cUCTEMbl XMMHUYECKHUX 3J€MEHTOB /l.
U. MenzeneeBa, MCHONB3ysl TOHATHS «S-, P-, O-2J€KTpOHHBIC OpPOUTAINY, «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUHN 10 mepuojam u rpynmnaM l[leproandeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /.
H. Menpeneena;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTeprU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKUE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3JINMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I€HETHUECKON
CBSA3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C IIOMOILIBIO YpaBHEHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XUMHUYECKHE PEAKLUUU IO Pa3IUYHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuH,
M3MEHEHHUIO CTENICHEN OKMCIIEHMsSI 3JIEMEHTOB, 0OPaTUMOCTH PeaKIuy, y4acTHIO KaTalnu3aTopa);

c(OpPMHPOBAHHOCTh YMEHH COCTABIIATh YPAaBHEHHSI PEAKLIUI pa3IMYHbIX TUIIOB, ITOJIHBIE U
COKpaIIEHHbIE YPAaBHEHUS peaKlMii MOHHOTO OOMEHa, YYUTBIBas YCJIOBHUS, NMPU KOTOPBIX ITU
peaxKuy UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, TOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaTh ONBITHBIM HYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYHUIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaKkIH OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuun Jle Hlarense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh XUMHUUECKHE MIPOLIECCHI, JIEIKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TIOJYYEHUSI CEpHOM KHCJIOTHl, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npeacTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIAX U IKOJOTHYECKUX MpodiieMax XMMHUYECKOIO
IIPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS C HCIOIb30BAaHUEM IOHATUSA
«MaccoBasi JI0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XMUMHUYECKHX



peaKIMAX, MacChl BeIIeCTBA MM 00bEMA Ta30B 110 U3BECTHOMY KOJIMUYECTBY BELIECTBA, MACCE MU
00BEMY OJTHOIO U3 YYacCTBYIOIIMX B pEaKIMM BELIECTB, TEIUIOBOro 3ddekra peakuuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MAaCcChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS IHEPIHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJAaTh IpaBUiIa MOJIb30BaHUS XMMHUUYECKON MOCYAOH u
71a00paTOPHBIM 000PYIOBAaHHUEM, A TAKXKE IPaBHJIa OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATh XUMHUYECKHHA HSKCHEPUMEHT
(pa3noxkeHue IMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAETICHUE Cpeibl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaklMd HOHHOrOo OOMEHA, KAaueCTBEHHbIE pEaKkIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3agau 1o Ttemam «Mertamiel» U «Hemeramib») B COOTBETCTBUM C IpaBWJIAMH TEXHHUKH
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMH U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEACTABIAThH
pe3yibTaThl XMMHUYECKOrO SKCIIepUMEHTa B (opMe 3alMCH YpaBHEHHH COOTBETCTBYIOIIMX
peakximii 1 GopMyIHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XUMHMUYECKYI0 HH(POpPMALHIO,
M0JIy4aEMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTE yMEHHUH cOOII0AaTh MpaBHia SKOJIOTMYECKH LEJIeco00pa3Horo
NOBE/EHUS B OBITY M TPYAOBOH [EATENbHOCTU B LEJISIX COXPAHEHHS CBOETrO 3/0POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
onpeAeNEéHHBIX BELIECTB, MOHMMAs cMblca nokasarens [IJIK, noscHATe Ha nmpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAILECHUS UX BPEJHOTO BO3IECHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsL 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMHU 370POBbsl: YMEHHUE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIS CIIENBIX M CIAa00BUAAMIMX O0YJAIOIUXCs: YMEHUE HCII0JIb30BaTh PEIbe()HO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins nis 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KosimyecTBO 4acoB

Ne HavMmeHoBaHUe pa3/iesioB U TeM NPOrpaMMbl
n/n Bcero

Pasaen 1. TGODETH‘leCKI/le OCHOBBI opraﬂnquKoﬁ XUMHUH

1.1 IlpemgMeT opraHnyeckou XuMuu. Teopusa cTpoeHUs 3
opraHuyeckux coeguHeHu A. M. BytsiepoBa

HToro no pasgeny 3

Paszpgeu 2. YriieBoaopoabl

2.1 IlpepenbHble yrieBOLOPOAbI — AJKAHBI 2

2.2 HemnpegesibHble yrJIEBOAOPOAbI: aJIKEHBI, 6
aJIKaiMeHbl, aJIKUHbI

2.3 ApomMaTuyeckue yrjieBoL0po/bl 2

2.4 IlpupozHble MCTOYHUKH YIJI€BOLOPOLOB U UX 3
nepepaboTka

HToro no pasgeny 13

Paszpgen 3. Kuciopoacoaep:xamuye opranmyecKue coeJUHeHUs

3.1 Cnuptsl. ®eHon 3

3.2 Anbaeruzibl. Kap6oHOBbIe KUCIOThI. C102KHbIE 7
3dupsnl

3.3 YrueBojbl 3

Hroro no pasgeny 13

Paszzgen 4. A3oTcoaepxKauye opraHmyecKye coeJuHeHus
4.1 AMuHBI. AMUHOKHUCJOTHIL besku 3

KoHTpoJibHBIE
paboThI

[IpakTH4ecKue
paboThI

J/1eKTpoHHbIE (11U POBLIE)
obpasoBaTesIbHble PeCypChI

Bubnuoteka
LLOK https://myschool.edu.ru/

Bubnuoteka
LLOK https://myschool.edu.ru/

BbubnnoTteka
LLOK https://myschool.edu.ru/

bubnunorteka
LLOK https://myschool.edu.ru/

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

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

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

bubnunorteka
LLOK https://myschool.edu.ru/

bubnnoTteka
LOK https://myschool.edu.ru/



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

Ne HauMeHoBaHuUe pa3/iesioB U TEM NPOTPAMMBbI KosmyecTBO yacoB J1eKTpoHHbIE (11U POBLIE)

n/m Bcero KoHTpoJsibHBIE [IpakTHyeckue 06pasoBaTe/IbHbIE PeCYpChI
paboThI paboThI
HToro no pasgeny 3
Pa3zpe1 5. BbicOkoMoOJIeKy/IIpHbIE COeJUHEHUS
5.1 [Ilnactmaccel. Kayuyku. BosiokHa 2 Bubnnoteka
LLIOK https://myschool.edu.ru/
HToro no paszeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 2
11 KJIACC

Ne HaumMeHoBaHUe pa3ziesioB U TeM NIPOrpaMMbl KosinuecTBo yacoB JdJiekTpoHHbIE (LUPPOBLIE)

n/m Bcero KontposbHble  IlpakTuyeckue 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
Paszpges 1. TeopeTnyecKkue OCHOBbI XUMUH
1.1 CrtpoeHue aToMOB. [lepruoariyecKkrui 3aKOH U 3 Bubnunoteka
lleprouueckas cucTeMa XMMHYeCcKuX 3eMeHToB /. U. LIOK https://myschool.edu.ru/
MeHpeeeBa
1.2 CrpoeHue BelecTBa. MHOroo6pasue BellecTB 4 Bubnunoteka
LOK https://myschool.edu.ru/
1.3 XuMuH4yecKHe peakuu 6 1 1 Bubnuoteka
LOK https://myschool.edu.ru/
HToro no pasgeny 13
Pa3zpgen 2. Heopranuyeckass XumMusa
2.1 Metasnibl 6 1 Bubnuoteka
LOK https://myschool.edu.ru/

2.2 Hemertasuibl 9 1 1 Bubnunoteka

LIOK https://myschool.edu.ru/



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

Ne HaumMeHOBaHUe pa3zesioB U TeM NPOrpaMMbl KosinuectBo yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero KonHTposbHble  [IpakTuyeckue 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
2.3 (CBsA3b HEOPraHUYECKHUX U OPraHUYEeCKHX BellleCTB 2 Bubnunoteka
LOK https://myschool.edu.ru/
HToro no pasgeny 17
Paspaen 3. XuMUA U )KU3Hb
3.1 XuMUA U KU3Hb 4 Bubnuoteka
LOK https://myschool.edu.ru/
HToro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2 3
INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosinyecTBOo 4acoB [JaTa JJ1IeKTpOHHbIE IUPpPOBbIE
n/m Bcero KontposibHble IlpakTuyeckue H3YyI€HHUA 06pasoBaTe/IbHbIE PECYPChI

1 IlpeameT opraHMYeCcKOU XMMHH, €é
BO3HHWKHOBEHMeE, pa3BUTHE U 3Ha4YeHUe

2  Teopwud cTpoeHUsI OpraHUYECKUX coeIMHEHUH A. M.
ByTnepoBa, eé OCHOBHBI€ N10JIOXKEHUSA

3  llpeacraBsieHue o ka1accuPUKaLMU OpraHUYeCKUX
BellecTB. HoMeHk/1aTypa (cucTeMaTUdeckas) U
TPUBHA/IbHbIE HA3BAHUs OpraHWYeCcKHX BeleCcTB

4  AJsikaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUU P/

5 MeraH 1 3TaH — NpocTellIre npeJcTaBUTeNN
aJIKaHOB

6 AJIKeHBI: COCTaB U CTpO€EHHue, CBOMCTBA

paboThI paboThI

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

bubnunorteka
LLOK https://myschool.edu.ru/

bubnunorteka
LLOK https://myschool.edu.ru/

bubnunorteka
LLOK https://myschool.edu.ru/

bubnnoTteka
LOK https://myschool.edu.ru/
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rJIMOEepHUH

Ne Tema ypoka KosinyecTBO yacoB Jara JJIEeKTpOHHbIE LUPPOBbIE
n/m Bcero Kontposibhbie [lpakThyeckue H3YyH1EHHA 06pasoBaTesIbHbIE PECYPCEI
paboThI paboThI
7  JTWJIEeH U IPOINUJIEH — NPOCTeHIlIne Bubnuoteka
npefCTaBUTENHU aJIKEHOB LOK https://myschool.edu.ru/
8  IlpakTuyeckas pabota N2 1. «[losnyyeHue aTUIEeHa U 1 Bubnuoteka
HW3y4YeHUe ero CBOUCTB» LIOK https://myschool.edu.ru/
9  Ankaauensl. byraguen-1,3 u meTun6yTtaaueH-1,3. Bubnnoteka
[TosiyyeHre CHHTETUYECKOTO KaydyKa U Pe3UHbI LIOK https://myschool.edu.ru/
10 AJKMHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS, Bubnunoreka
rOMOJIOTUYECKHH pAJl. AlleTH/IeH — NMPOCTeNIIMH LIOK https://myschool.edu.ru/
npeJjCTaBUTEb aJIKUHOB
11 Bplyuc/ieHUd 10 YpaBHEHUIO XUMUYECKOM peaKLi i1 Bubnunoreka
LLOK https://myschool.edu.ru/
12 ApeHbl: 6eH30J1 ¥ TOJIY0JI. TOKCUYHOCTb apeHOB Bubnunoreka
LLOK https://myschool.edu.ru/
13 T'eHeTuveckas CBA3b yrJaeBOLOPOLOB, Bubnnoteka
NpUHaJAJeXalUX K pa3/IMYHbIM KJIaccaM LIOK https://myschool.edu.ru/
14 TIlpupojHble UCTOYHUKH YIJIEBOLOPOJOB: BubnunoTteka
NIPUPO/HBIN ra3 U NONyTHbIe HepTAHbIE Ta3bl, LOK https://myschool.edu.ru/
HedTb U IPOAYKTHI €€ epepaboTKH
15 TIlpupojgHble UCTOUHUKHU YTJIEBOLOPOJOB: Bubnuoteka
NPUPOAHBINA ra3 U NONyTHbIE HePTAHbIE Ta3bl, LIOK https://myschool.edu.ru/
HedTb U IPOAYKTHI €€ epepaboTKu
16 KonTposibHas paboTa 1o paszesny «YraeBoA0poJbI» 1 Bubnuoteka
LIOK https://myschool.edu.ru/
17 TlpepenbHble OHOATOMHbIE CIUPThI: METAHOJ U Bubnuoteka
3TAaHOJI. BOﬂOpO,ﬂHaﬂ CBSI3b LOK https://myschool.edu.ru/
18 MHoroaToMHble CIUPTHI: 3ITUJIEHTJIMKOJb U Bubnuoteka
LOK https://myschool.edu.ru/
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Ne Tema ypoka KosinyecTBO yacoB Jara JJIEeKTpOHHbIE LUPPOBbIE

n/m Bcero Kontposibhbie [lpakThyeckue H3YyH1EHHA 06pasoBaTesIbHbIE PECYPCEI
paboThI paboThI

19 ®@eHos: cTpOEHUE MOJIEKYJIb], PU3UUECKUE U 1 Bubnnorteka

XUMHUYECKHE CBOHCTBA, MPUMEHEHHE LIOK https://myschool.edu.ru/
20 Anpaerupapl: popMasibJeru/ v aleTalberus. 1 BubnuoTteka

AneToH LIOK https://myschool.edu.ru/
21 OpHOOCHOBHBIE NpeJie/ibHble KAPOOHOBbIE 1 Bubnunoreka

KUCJIOTBI: MypaBbUHAaA U YKCYCHas LIOK https://myschool.edu.ru/
22 llpakTunueckas padora Ne 2. «CBo¥cTBa pacTBopa 1 1 Bubnunoteka

YKCYCHOM KMCJIOTBI» LIOK https://myschool.edu.ru/
23 CreapuHOBas U 0JIEMHOBAsA KUCJIOTHI, KaK 1 BubnunoTeka

npe/iCTaBUTE/IU BBICUIMX KAP6OHOBBLIX KMC/IOT LIOK https://myschool.edu.ru/
24  Mbplia KakK COJIM BBICIIMX KAPOOHOBBIX KHUCJIOT, UX 1 Bubnuorteka

Molollee JefCTBUE LIOK https://myschool.edu.ru/
25 CyoxkHble 3QUPbI KaK MPOU3BOHbIE KAPOOHOBBIX 1 BubnuoTeka

KUCJIOT. FI/IApOJ'II/IS CJIOYKHBIX 3(1)PIpOB LLOK https://myschool.edu.ru/
26 Kupbl: ruiposiu3, npuMeHeHue, 6UoJioruyecKas 1 Bubnuoteka

POJIb )KUPOB LIOK https://myschool.edu.ru/
27 YrJjieBoAbl: COCTaB, KJ1accudukanus. Baxkuenmue 1 Bubnnorteka

npe/ICTaBUTEJIM: TVII0K03a, pPYyKTO3a, caxaposa LIOK https://myschool.edu.ru/
28 KpaxmMas ¥ 1eJ1110J103a KaK IPUPOJHBIe OJIUMepPhI 1 Bubnnoteka

LIOK https://myschool.edu.ru/

29 KoHTposibHasi paboTa 1o pasjeny 1 1 Bubnuoteka

«Kucnopoaconepxkaiiue opraHudecKre LIOK https://myschool.edu.ru/

COeJIUHEHUSI»
30 AMMHBI: METUJIAMUH U aHUJIMH 1 BubnunoTeka

LIOK https://myschool.edu.ru/
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Ne Tema ypoka KosinyecTBO yacoB Jara JJIEeKTpOHHbIE LUPPOBbIE

n/m Bcero Kontposibhbie [lpakThyeckue H3YyH1EHHA 06pasoBaTesIbHbIE PECYPCEI
paboThI paboThI
31 AMHHOKHUCJIOTBI Kak aMpOoTepHble OpraHU4YecKue 1 Bubnunoteka
COeIMHEHHS, UX OMOJIOTMYECKOE 3HAYEHHE, LUOK https://myschool.edu.ru/
[lenTHabI
32 DbeJsky Kak IpUpOJHbIe BBICOKOMOJIEKYJIAPHbIE 1 Bubnunoteka
CoeIMHEeHUS LOK https://myschool.edu.ru/
33 OcHOBHbIE IOHATHUA XUMHUH BBICOKOMOJIEKYIAPHBIX 1 Bubnnoteka
coeIMHEeHU LOK https://myschool.edu.ru/
34 OcHOBHBIE MeTO/Ibl CHHTE3a BBICOKOMOJIEKYIAPHbIX 1 Bubnuoteka
coeuHeHMH. [l1acTMacchl, KaydyyKH, BOJIOKHA LIOK https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 2
11 KJIACC
Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero KouTposibHbie IlpakThueckue H3Yy1€HHA o6pasoBaTesIbHbIE PECYPCEI
paboThI paboThI
1  XuMHYeCKHH 3/1eMeHT. ATOM. DJIeKTPOHHasA 1 Bubnnorexa
KOH(UTYpAIH aTOMOB LOK https://myschool.edu.ru/
2  Ilepuopuveckny 3akoH U [leproauyeckas cucreMa 1 Bubnuoteka
XUMHUYeCKUX 371eMeHTOoB /|, . MeH/je/1eeBa, UX CBSI3b C LIOK https://myschool.edu.ru/
COBpEMEHHOM TeOpHUer CTPOEHUS aTOMOB
3  3aKOHOMEPHOCTHU MU3MEHEHUS CBOUCTB XUMHYECKHUX 1 Bubnunoreka
3JIEMEHTOB U UX COeJMHEHHWH 110 rpyNIaM u nepruoJam. LIOK https://myschool.edu.ru/

3HayeHHe NepUoaUYeCKOro 3aKOHA U CUCTEMbI
XUMUYecKux anemeHToB /[I.U. MeHiesieeBa B pa3BUTHU

HayKHU
4  CtpoeHue BeljecTBa. XUMHYECKas CBA3b, €€ BUJbI; 1 BubnuoTteka
MeXaHM3MbI 06pa30BaHUs KOBAJEHTHOM CBA3H. LIOK https://myschool.edu.ru/

BopopoaHas cBsI3b
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10

11

12

13

Tema ypoka

Ba/leHTHOCTB. D/1eKTPOOTpHULLATENbHOCTDb. CTeneHb
OKMC/eHUA. BelljecTBa MoJIeKyJISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUA

[ToHsTHE O AUCIIEePCHBIX cucTeMax. UcTUHHbBIE U
KOJIJIOU/IHbIE pacTBOPBL. MaccoBas 10151 BelllecTBa B
pacTBope

Knaccudukanus 1 HoMeHKJ/IaTypa HeOpraHU4yeCcKUx
coeMHeHUH. ['eHeTHYecKas CBSAI3b HEOPraHUYeCKUX
BellleCTB, pa3/IMYHbIX KJIACCOB

Knaccudukanys XuMU4eCKUX peaKliui B
HeOpraHW4eCKOU U OpraHU4eCcKOr XMMHUU. 3aKOH
COXpaHeHHs MacChl BellleCTB; 3aKOH COXpaHEeHHUS U
npeBpalleHNs JHEPTUU IPU XMMUYECKHUX peaKIuax

CxopocTb peakuuy. O6paTUMble peakiud. XUMHUYeCcKoe

paBHOBecCHE

[IpakTuyeckas pabota N2 1. «BiussHue pa3uyHbIX
$aKTOpPOB Ha CKOPOCTb XUMHUUYECKOHN peaKIuu»

JJIeKTpoJIMTHYeCcKas Aucconyanus. [lonsTue o
BoJlopoZHOM noka3aTeJie (pH) pactBopa. Peakuuu
MOHHOT0 06MeHa. ['MApoIN3 oOpraHuYecKrx u
HEOpraHUYeCKUX BEIeCTB

OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIHH.
[ToHsiITHE 06 3JIEKTPOJIM3€ PaACIJIaBOB U PAaCTBOPOB
coJiei

KoHTpoJibHasA paboTa mno paszeny «TeopeTudyeckue
OCHOBbI XUMHUU»

KosimyecTBo 4acos

Bcero KonTposibHble IlpakThueckne H3Yy1€HHA

paboThl

paboThl

JlaTa

dneKTpoHHbIe [UPOBLIE
obpa3oBaTesIbHbIE PECYPCHI

Bunbnuoteka
LIOK https://myschool.edu.

ru/

bnbnunoteka
LOK https://myschool.edu.

ru/

Bubnuoteka

ru/

LIOK https://myschool.edu.

Bbubnunoteka
LOK https://myschool.edu.

ru/

Bunbnuoteka
LOK https://myschool.edu.

ru/

Bunbnuoteka
LIOK https://myschool.edu.

ru/

bnbnunorteka
LIOK https://myschool.edu.

ru/

bnbnunorteka
LOK https://myschool.edu.

ru/

Bubnuoteka
LIOK https://myschool.edu.

ru/
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15

16

17

18

19

20

21

22

23

24

Tema ypoka

MeTaJibl, ux nosiokeHue B [lepruoaryeckon cucteme
XUMUYecKUX ajieMeHTOoB /. U. MeHe/neeBa u
0COOEHHOCTH CTpoeHHUs aToMOB. 061Me prU3HUUecKUe
CBOMCTBa METaJIJIOB

CryiaBbpl MeTaIJI0B. JJIEKTPOXUMUYECKUH P,
HaNps>KeHUU MeTaslJIoB

XuMHUYecKHe CBOMCTBA BaXKHENLIMX MeTaJ/lJIOB (HaTpUH,
KaJIMM, KaJIbIJU{, Mariui, a;JIOMUHUM ) U UX
coeJUHEHHU U

XuMHUYecKre CBOMCTBA XpOMa, MeJIU U UX COeJUHEHU I

XuMHU4YecKHe CBOMCTBA IIMHKA, XKeJe3a U UX
coeJUHEHUH

[IpakTuyeckas pabora N2 2. "Penienue
3KCIepUMeHTa/NbHbIX 33/1a4 110 TeMe «MeTaJsibI»"

HeMeTaJs/bl, UX MOJIOKEHHE B Hepylom/lqecxoﬁ CucremMe

XUMUYeCKUX a1eMeHTOoB /[l. 1. MeHe/neeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

dusnyeckre CBONCTBA HEMETAJJIOB. AJIJIOTPOMNHS
HeMeTaJlJIOB (Ha NIpuMepe KUCJI0poAa, cepbl, ochopa u
yrjepoza)

XuMHUYecKre CBOMCTBA raJIoT€HOB, Cepbl U UX
coeJMHEHU U

XuMuHuyeckure CBOMCTBA a30Ta, pocodpa U ux
coeJUHEHU U

XuMHUYecKre CBOUCTBA yIiepoia, KpeMHHUS U UX
coeJUHEeHUH

1

paboThl

KosinuecTBo 4yacoB
Bcero KonTposibHble IlpakThueckne H3Yy1€HHA

paboThl

dneKTpoHHbIe [UPOBLIE
obpa3oBaTesIbHbIE PECYPCHI

Bunbnuoteka
LIOK https://myschool.edu.

ru/

Bubnuoteka
LIOK https://myschool.edu.

ru/

Bubnuoteka
LIOK https://myschool.edu.

ru/

Bbubnunoteka
LOK https://myschool.edu.

ru/

Bubnuoteka
LIOK https://myschool.edu.

ru/

bnbnunoteka
LIOK https://myschool.edu.

ru/

bubnunorteka
LOK https://myschool.edu.

ru/

Bubnuoteka
LIOK https://myschool.edu.

ru/

Bubnuoteka
LOK https://myschool.edu.

ru/

Bubnuoteka
LIOK https://myschool.edu.

ru/

Bbubnnorteka
LIOK https://myschool.edu.

ru/
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n/mo

25

26

27
28
29

30

31

32

33

34

Tema ypoka

[IpyMeHeHUe BaXKHENILIUX HEMETAJLJIOB U UX
CoeJIMHEHU U

0600611eHMEe ¥ CHUCTEMATH3aLMA 3HaHUH 110 TeEMe
«HeMeTasibl». BeluncieHus o ypaBHEHUSAM
XUMUYECKUX PeaKIMH U TePMOXUMHYECKHE PACYEThI

[IpakTryeckas paboTta N2 3. «Pewrenue
3KCIlepUMeHTaJIbHbIX 33/1a4 110 TeMe "HemeTasnabl"»

KoHTpoJibHas paboTa no TeMaM «MeTaslibl» U
«HemeTasnnibr»

HeOpI‘aHI/I‘IeCKI/Ie N OpraHru4eCKHre KHCJIO0ThI.
HeOpI‘aHI/I‘IeCKI/Ie U OpraHrM4eCKrue OCHOBAHHA

AMdoTepHble HEOpTraHUYECKHE U OpTaHUYEeCKHUE
coenuHeHUs. [eHeTHYeCKast CBSI3b HEOPTraHUYECKHUX U
OpraHUYECKUX BellleCTB

PoJib XMMHHU B 06ecliedeHHH 3K0JI0TUYECKOH,
3HEepPreTHYECKOH U MUIEeBON 6€30MaCHOCTH, Pa3BUTHH
MeULIHbI

[IpeacTaBieHMs 06 OGLIMX HAYYHbBIX IPUHIIUMIIAX
IPOMBIILJIEHHOTO MOJyYeHUs BaXKHEUILHUX BeIleCTB

YesioBeK B MHUpe BEIECTB U MaTE€PHUaAJIOB

XvMUS ¥ 3[10pOBbe YesJ0BeKa

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

Bcero KonTposibHble IlpakThueckne H3Yy1€HHA

34

KosimyecTBo 4acos

paboThl

paboThl

JlaTa

dneKTpoHHbIe [UPOBLIE
obpa3oBaTesIbHbIE PECYPCHI

Bunbnuoteka
LIOK https://myschool.edu.

ru/

Bubnuoteka
LIOK https://myschool.edu.

ru/

Bbubnunoteka
LOK https://myschool.edu.

ru/

Bubnuoteka
LIOK https://myschool.edu.

ru/

bnbnunoteka
LIOK https://myschool.edu.

ru/

bnbnunoteka
LOK https://myschool.edu.

ru/

Bunbnuoteka
LIOK https://myschool.edu.

ru/

Bubnuoteka
LOK https://myschool.edu.

ru/

Bubnuoteka
LIOK https://myschool.edu.

ru/

bnbnunorteka
LIOK https://myschool.edu.

ru/
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YYEBHO-METOJANYECKOE OBECNEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Xnmus, 10 knacc/ MabpuensH O.C., OctpoymoB W.I'., Cnagkoe C.A., AKUMOHEpPHOEe 06LLECTBO
«M3patenbcTtBO «[lpocBeLyeHne»

Xumns, 11 knacc/ MabpuensH O.C., OctpoymoB W.I'., Cnagkos C.A., AKLUMOHEPHOE 0OOLLIECTBO
«M3patenbcTtBO «[pocBeLleHne»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. O.C.MabpvensH, I.l.JIeicoBa «Xummss Metoanyeckoe nocobme - 6a3oBbiii ypoBeHb» - M.:
Opoda 2022 roa.

2. O.C.lrabpuensH, N.I.OctpoymoB, «Obuwas XxMMns B TeCcTax, 3agadax, ynpaxHeHuax. 11
knacc» — M.: poda, 2023 rog.

3. O.C.lrabpuensH, N.H.bepe3sknH, A.A.YwakoBa «Xnmums 11 knacc: KOHTpPOsbHbIE U
npoBepoYHble paboTbl K yuebHuky». — M.: Apoda, 2021 .

4. O.C.lN'abpuensH, I'.l'.JlbicoBa, A.l.BBeaeHckasa «Xnummsa 11 knacc: HactonbHas KHura ans
yuntens». Yactb 1 — M.: Opoda, 2019 roa.

5. O.C.labpuensgn, I'.I.JIbicoBa, A.l.BBegeHckas «XuMusa 11 knacc: HactonbHas kHura ans
yuntena». Yactb 2 - M.: Opoda, 2022 roa.

6. O.C.lN'abpuensH, MN.B.Pewetos, N.I.OcTpoyMoBa «3aga4yun rno XmMMnm n cnocobol nx
peweHus» - M.: «poda», 2021roa.

7. B.l'. deHncoBa «Xmmms 11 knacc noypoyHble nnanbl no yuyebHmnky O.C.MabpuensHa,
I.[.JleicoBon» - Bonrorpag» Yuutenb 2018roa.

8. M.A.Psi6boBa, Y.HO.HeBckas, P.B.JIMHKO «TecTbl No xmmmmn 11 knacc», - M.: DK3aMeH,
2019r.

9. 9. O.C.lrabpuensH, N.I.octpoymoB «XMMNUYECKMUN SKCNEPUMEHT B WKosne 11 knacc»; - M.:
Opoda. — 2019 roa. _

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETH

HUHTEPHET

http://www.chemnet.ru MNaserta «XumMua» n cant gnsa yumtens <54 nay Ha ypok XMMUmn»
http://him.1september.ru EgnHasa konnekumsa LLOP: MNMpeameTHaa konnekums «XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4Hble 3KCMEPUMEHTbI:
xumums. Konnekuymsa Poccuinckoro obuieobpasoBaTtenbHOro noprana
http://experiment.edu.ru AJIXUMUK: canT J1.10. Annkbeposon

http://www alhimik.ru Bcepoccuitickas onnmnumaga LWKOJAbHMUKOB MO XUMUK
http://chem.rusolymp.ru OpraHnyeckas XMMus: 3NeKTPOHHbIN y4ebHUK Ansa cpeaHen WKOosbl
http://www.chemistry.ssu.samara.ru OCHOBblI XMW SNEKTPOHHbIN y4ebHUK

http://www hemi.nsu.ru OTKpbITbIV KOeoK: Xnumus

http://www.chemistry.ru JuctaHuMoHHas onnMnuaga no XMMmMKN: TeNeKOMMYHUKaLMOHHbIN
obpaszoBaTesibHbIN NPOEKT



