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[Iporpamma 1Mo XuMuM Ha YPOBHE CPEIHET0 OOIIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS (eaepabHOW 00pa3oBaTelbHOI MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumusi» B 00pazoBaTeNbHBIX opranm3anusax Poccuiickoit denepanuu, pean3yonx OCHOBHBIC
o0Opa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY IIOJIX0/10B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OIPEACTICHUIO 00IIEH CTpaTerun
00yuyeHMsl, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIUXCs CPEeICTBAMM y4eOHOro npeamera «XuMHus»
it 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyabHbIe monoxenuss @PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COAep KaHus, pe3yJIbTaTOB 00y4eHUs U TPeOOBaHUN K YPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe 00Opa3oBaHHE, IIOJy4aeMO€  BBIMIYCKHUKaMH  001L1e00pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpILIAIOIIMM 3TalloM peau3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHMsl. DTU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPOBI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHOM Cpelie.
Peanusyercs xmmuueckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEIHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
OlpesieNieHbl B IPOrpaMMe MO0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHWUHU TIPUPOABI U B MAaTEPUAIBHOMN KM3HM OOIIECTBA, a TaKXkKe C y4EToM OOMmMX Iened u
IOPUHIUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
UBWIN3AIUH, B CO3JaHUM HOBOW 0a3bl MaTepHabHOW KyJabTypbl. OHa BHOCHUT CBOH BKIaJa B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIECTBEHHOIO COCTaBa OKPYXKAIOUIETO MHUPA, OCO3HAHMS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3auUMOZIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOTbEMIIEMON
4acTbI0 MUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCIOBUEM YCIIEIIHOTO TpyAa M >KM3HU KaXA0ro
yjneHa oOmiectBa. CoBpeMeHHass XUMHsS KaK HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTMIl HalpaBjJ€eHa Ha pelleHHe [I0OANbHBIX NpoOJieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUIIEBOH, IKOJIOTHIECKOM 0€30MacCHOCTH U OXPAHBI
3/10pPOBBA.

B coorBercTBHM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi yPOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIuMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu  ipefMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeopraHuyeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHUEM
3HaHUH U3 001el XUMUK) U OpraHruyeckoi xumun. PopMUpOBaHKE JaHHOHN CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU TpeaMeTa obecredrBaeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCETO MHOTOOOpa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xxumus» u «O011as 1 HeopraHudeckas
XUMHUA» chOpMUpOBaHa B MPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3YUYEHUIO



ydqeOHOro Marepuaia W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUM Ha
OIPEIEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUH BEIIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs IE€pPBOHAYaIbHbIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yrJOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpPOBHS pacCMaTpHUBACTCS
U3y4yeHHBII Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHMs TEOPETHUECKUI MaTepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XUMHUsA» O0y4aroIUMCs MIPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaYCHUE NEPUOJUYECKOr0 3aKOHAa C OOIIETCOPETHYECKUX U METOAOJIOTHYECKHX ITO3UIUH,
riy0xe MOHATh HCTOPUYECKOe H3MEHeHHE (DYHKIMH 3TOro 3akoHa — oT oOoOmarouiei 1o
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XMMUUYECKUX PEAKIUIX, UX CYLUTHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUS, MMEIOIUMU
KYJBTYpPOJOTHYECKH M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBA3M XMMHHM C JpPYIMMHM HayKaMM, PacKpbIBalOT €€ pPOjJb B II03HABATEIbHOU U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHS K IIPOLIECCY
TBOpYECTBA B 00JIACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaXx, CBSI3aHHBIX C XHMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO ¥ MPUMEHSATh €€ Ul MONOJHEHUs 3HAHUM, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIEN0BATEIbCKUX 3a7ad. B 1enom coaepxaHue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YEHHs OPUEHTHUPOBAHO Ha (hopMupoBaHue y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMaHUS (HUIOCO(PCKUX MIeH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH MyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHIA U MaTEpUAJIOB.

B nutane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COITMANIN3ALMN 00yUYarOINXCs IPUHSATHIE
IIPOrpaMMOl MO XUMHHM TNOJAXOABI K ONPEIEICHHUIO COJAEP)KAaHUS M IIOCTPOEHUs IpenMera
IpelycCMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCANbHBIX YYEOHBIX AECWCTBUN, MMEIOLUX 0a30Boe
3HaYeHHE JUIg PA3JIMYHBIX BUJOB JIEATENBHOCTH: pELIeHHs MpoOseM, IMOMCKa, aHaluu3a |
0o0paboTkn HHPOpMaMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenosaBaHus XMMHH KaK Ha YpOBHE OCHOBHOT'O 00IIer0 00pa3oBaHus, TaK U
Ha YpOBHE CpEAHEro o011ero oopa3zoBaHus, IpH ONPEEICHUN COIEPKATENbHON XapaKTepUCTUKU
Hene W3ydeHus IMpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TPAJUIMOHHO
npu3Haércst (OpPMHpPOBAHHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMUSI, PAKTUYECKON I€ATEIbHOCTHU YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJIbTypbl. C METOAMYECKON TOYKHM 3PEHMsI TaKOM IOJAXOJ K ONPEIEICHMIO LEeJel U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO N1aHHOM TOYKE 3pEHUs TJIABHBIMM LIEJIAMH HU3Y4EHHMsS IpeaMmeTa «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCS:

(GbopMHpPOBaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK Ba)XKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT KJIIOYEBbIe MOHATH, (yHJAaMEHTalbHbIE
3aKOHBI U TEOPUH XMMHH, OCBOEHHE A3bIKa HAYKH, YCBOEHUE U TOHUMAHNE CYITHOCTHU JOCTYIHBIX



0000MIeHNHT MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIGHHE C HWCTOpPUEH WX pa3BUTHUS U
CTaHOBIICHUS;

dbopMUpOBaHHE W pPa3BUTHE NPEICTABICHHUNA O HAYYHBIX METOAAaX IMO3HAHUS BEIICCTB H
XUMHUYECKHX Peakluid, HeOOXOJUMBIX JJisi MPUOOPETCHUS YMEHUN OPHEHTHUPOBATHCS B MUPE
BEIIECTB U XUMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIC, B IIPAKTUIECKOH U MOBCETHEBHOMN
KU3HU;

pa3sBUTHE YMEHHUH M CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOTF0ICHUEM MTPaBHII 0€301acCHOT0 00pAICHHS C BEIIECTBAMH.

Hapsany ¢ atuM, comepikarenbHasi XapakTepUCTHUKA eJIel U 3a/1a4 U3Y4eHUs IpeaMeTa B
porpaMMe 10 XUMHH YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMHU IPUOPHTETAMH B
cucTeme cpeaHero odmiero oopasoanus. CeroHs B MPENojaBaHUU XUMHH B OOJBIICH CTEIICHU
OTHAETCsl MPEANOYTCHUE TPAKTUICCKON KOMIIOHEHTE COJIepPIKaHusl 00yUYCHHUsI, OPUCHTUPOBAHHOM
Ha TOATOTOBKY BBIMYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3aluy, BIAACIONIET0 HE HaOOpOM
3HaHWH, a (YHKIMOHAJIHLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMU M YMECHHSMHU aKTHBHOTO
MOJTyYeHUs] 3HAHUN U TIPUMEHEHUS MX B PEATbHOM KU3HU JJIs1 PEIICHUS IPAKTHYECKUX 3a/1a4.

B cBA3M C 3THUM TpH U3yYCHHH NpeaMeTa «XUMEs» JIOMHHUPYIOIICe 3HAYCHUE
nproOpeTaroT TaKKUe LENU U 33a9H, KaK:

aJianTanus 00yJaronuxcs K yCIOBHSIM TUHAMAYHO Pa3BUBAIOIETOCS MUpa, JOPMHPOBAHUE
MHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamM0O00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUICCTBAMH H UX IIPUMEHEHHEM,

dopMmupoBaHHE y OOYYAIOIIUXCS KIIOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIINN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE [T PA3JIMYHBIX BUJIOB JIESATEIBLHOCTH: PEUICHHUS MpoOiIeM,
MOMCKA, aHanmu3a W o00paboTKu HHGOpPMAIMU, HEOOXOIUMBIX JUIsI NMPUOOPETEHUs OIbITa
JEeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B MO3HAHWUHU XMMHH, a8 TAKXKE JUII OLEHKHU C
MIO3UIIUN YKOJIOTHYECKOM O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHHu3M YeJIOBEeKa U MPUPOJHYIO CpPey;

pa3BUTHE MMO3HABATEIIBHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oy4aromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTh HOBBIE 3HAHHUA [0 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH(OPMAaIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJIepKaHUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HAOMIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH IUIAHUPOBAHUH U MPOBEJICHUN XUMHYECKOTO IKCTICPUMEHTA;

BOCIHTAaHKE Y 00yJarOIUXCs YOKAEHHOCTH B TyMaHUCTUYECKOW HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pONM B PEUICHHH TJIO0ANBbHBIX MPOOJIEM paIMOHATBHOTO MPUPOAONOIB30BAHNUSA,
TIOTIOJTHEHHS YHEPTETHYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PAaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpeHOT0 OTHOIICHUS K IPUPOJIE U CBOEMY 3[I0POBbIO, a TAKXKe MPHUOOpPETEHUS
OTIBITA WCITOJIE30BAHUS TIONYUYECHHBIX 3HAHWH JUTSI TPUHSITHS TPAMOTHBIX PEIICHUN B CHTYAIIHSIX,
CBSI3aHHBIX C XUMHUYECKUMU SIBICHUSIMHU.

B yueGHOM miaHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee 9nCIio 9acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oobpazoBanus, coctaBiuser 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11
Kyacce — 68 "acoB (2 yaca B HEJENIO).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKASA XUMUA



TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHenuii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomouorus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay OpraHun4eckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeMHEHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIaCCOB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHHUs BEIIECTB U UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUM (IUIaBJI€HUE, 0OYTIIMBaHUE U TOPEHNUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPECTaBUTEINN ATKAHOB: (PU3MYECKIE M XUMUYECKUE CBOWCTBA (PEaKIK 3aMEICHHsI K TOPEHUS),
HaXO0XJICHUE B IPUPOJIE, TOIYUCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
IPOCTEHIINN NPECTaBUTEND aJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuy ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, crpoeHHe, (U3NYECKUE M XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUpOBAaHUS W HUTPOBAHUSA), MOJIyde€HHE M TNpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUuPO8anus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOpOJOB. IIpuposHblii ra3 U nmonyTHbIe He(TIHbIE ra3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETrOHKA, KPEKUHT (TEPMHUUECKUH,
KaTtaluThuueckuil), mmponau3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ NPOIyKThI €ro NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, NPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MOJIy4YEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XUMHYECKHE CBOWCTBA (PEAKLUMU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHre. BogopoiHeie cBsI3u MeXAy MOJIEKYJaMHi COUpTOB. JlelficTBIe MeTaHOIa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKA.

MHoroaromHble CHUPTHI. OJTWICHIVIMKOIb W TJIMLEPHH: CTPOECHME, (U3HUECKUe U
XMMHUYECKHE CBOMCTBA (B3auMOJIEHCTBHE CO IMIETOYHBIMHU METaJlJIaMU, Ka4eCTBEHHAsI peaKiiys Ha
MHOTOaTOMHBIE CHUPTHI). JleficTBue Ha opraHu3M uesnoBeka. [IpuMeHeHue TIMUEpUHA U
STUJICHTJIUKOJISL.




®DeHoIT: CTPOCHHUE MOJICKYJTbI, (PU3NYECKHUE U XUMUUYECKHE CBOMCTBA. TOKCHYHOCTH (peHOoIIa.
[Tpumenenue penona.

Anpaeruapl U kemouwl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAaYECTBEHHBIC PEAKIUM),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
TepudUKaNMK), ToNydyeHHe U mnpuMeHeHue. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, UX
MOIOLIEE NEUCTBHE.

CrnosxHble 2Gupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHneHue )xupoB. buonoruyeckas poJib )KUPOB.

VYrneBoabl: cocTaB, Kjlaccu(pUKalus yrieBoJoB (MOHO-, AU- U Tojucaxapuabl). [moko3a —
OPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoeiictBue ¢ ruipokcuaoM meau(ll), okucnenue aMMuadHbIM PaCTBOPOM OKCH/JIA
cepebpa(l), BoccraHoBieHue, OpoKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. @otocunrtes. PpyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemiono3a kak npupojiHble noiaumepbl. CTpoeHue Kpaxmasina U LEUTI0I03bL.
Ouznyeckue U XUMUIECKHE CBOMCTBA KpaxMaJa (THAPOIIN3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpALICHMI: NpPOBEACHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, Ka4eCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaom wmeau(ll)), mMHOroaroMHbIX
CrupTOB (B3amMojielicTBHe TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (OKuCIIeHHE
aMMuaydHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MOJIOM), IPOBEICHNUE MTPAKTUYECKON pabOTHI: CBOMCTBA PacTBOPa YKCYCHOU KHCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOI'O BEIIECTBA WIIM IPOAYKTA PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
U3 UCXOJHBIX BEIECTB WIH ITPOJYKTOB PEAKIUN).

A3oTconepkaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTH Kak aM(pOTepHbIe OpraHndeckue coequHeHus. Duznueckrue U XUMHUECKHe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe IHIMHA). buojormueckoe 3HaueHHE AMMHOKHCIIOT.
Ilentuasbl.

benkn kak nmpupoaHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKclepUMEeHTalbHbIE METOJbl M3YYEHHUs BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONMCAaHNE JAEMOHCTPALIMOHHBIX ONBITOB: JEHATypanusi OEIKOB IpHU HArpeBaHUU, I[BETHHIE
peakiuu 6eIKoB.

BbicokomouiekyasipHbIe COeJUHEHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPHU3ALUS U MTOJIMKOHICHCALINS.

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBA3€H NPU U3YYEHHH OopraHumdeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSITUH, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOmue ecTecTBEHHO-HAYYHbIC MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIAaCCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICIIUPOBAHUE.

dwusmKa: MaTepus, YHEPTUs, Macca, aTOM, HIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUH YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHIE BELIECTBA, (U3MYECKHE BETMYMHBI U €INHHIIBI KX
U3MEpEHUsl.

buonorus: kinerka, opranusM, O6uocdepa, oOMeH BelIeCTB B OpraHusme, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAeMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MPEnapaThl, MaTePHAaIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHM

XuMuyeckuit sneMeHT. AToMm. Sapo aroma, HU30TOIBI. JJNEKTpoHHass 000J0vYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anmemenTbl. OCOOCHHOCTH
pacrpeziefieHusl 3JEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas! KOH(DUTYpaLKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoaunueckass cuctema XuUMUYecKUx 3yeMeHtoB [[. .
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBPEMEHHON TEOPUEU CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
10 TPYIIaM U IepuoaaM. 3HauYeHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMNoJIsipHasl W TOJSpHas, MOHHAs, MeTajindeckas). MexaHu3mbl 00pa30BaHUS KOBaJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTH CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve 0 nucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas 10
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHudecknx coeinHeHuid. HomMeHkmaTypa HeopraHu4eckux BEeIIecTB.
['eneTnyeckas cBsI3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KJIaccaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUi B HEOPraHMYeCKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUHU MPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuibHble M cinadble 37eKTpoauTsl. Cpeaa BOIHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaibHas, IIeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCrepUMEHTAIbHBIE METO/bl M3YyUEHUS BEIIECTB U UX MPEBpallleHUil: JIeMOHCTparus
tabmun «llepuonuueckass cucrema xumudeckux snementoB Jl. M. MengeneeBa», u3ydyeHue
MoJielIe KpPUCTAJUIMYECKUX pEelETOK, HaOJII0JAeHHe M ONKWCaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joXKeHWe MNEepOKCHIAa BOJOpOJa B MPUCYTCTBUH KaTalu3aTopa,



omnpeAesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHIMKATOPA, PEAKIIUU
HMOHHOTO0 OOMEHa), MPOBEACHHE MPAKTHYECKOW paboThl «BiusHue pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTbh XUMUYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCCOBast J10JIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannst. [Tonoxenue HemetawioB B [lepronueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
. U. MeHneneeBa U OCOOCHHOCTH CTpOEHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yIJepoJia U KPEMHUS) U UX COCIMHEHHM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoil cucteme XMMHUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢dusznveckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUIN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAKHEHUINIMX METAUIOB (HATPWH, KaJWid, KajabIMid, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJ/Ib) U UX COCIMHECHUMN.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UX NPEBPAIICHUN: HW3YYCHUE
KOJUICKIIMU «MeTaJlJIbl U CIIIaBBI», 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 337124,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUJIPOKCHUIA aJTFOMUHUS C paCTBOpPaMU KHUCJIOT U IEJI0YEeH, KaYeCTBEHHbBIE PEaKIIMK Ha KaTHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuérel Mmaccrl BenecTBa miM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIINH BEIIECTB, pacyEThl Macchl (00bEMaA, KOMMYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIUH, €CITU OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHUS U KM3Hb

Ponp xuMun B 00ecnie4eHNH SKOJIOTHYECKOM, SHEPTETUUECKON U MUIEeBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M1 XUMHUECKUX PEAKIIUM.

[IpencraBnenust 06 00X HAYUYHBIX TPUHITUIIAX TTPOMBITINIEHHOTO TIOJTYYESHUSI BaKHEUIITUX
BEIIIECTB.

UenoBek B MHpe BEHIECTB W MAaTEPUAIOB: BAXKHEHIIINE CTPOUTEIBHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIIbHBIC yI0OPEHHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS TIPEMapaToB OBITOBOM XMMUU B TTIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpH W3YyYEHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xmacce ocyliecTBIsETCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMU JJIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHNUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
HU3MEpPEHHE, SIBJICHHE.

®dusnka: Marepus, dHEpPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKU YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIeCTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTD.



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

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHoMoTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJUTYPIUsl, TPOU3BOJCTBO CTPOUTEIIBHBIX

MaTCpHraoB, CEBCKOXO03SIHCTBEHHOE IMpOU3BOACTBO, numieBas IIPOMBIINIIICHHOCTD,
(I)apMaLleBTI/IquKaSI IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaT€puraiosB, QJICKTPOHHAsA IIPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
IpOoTpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTPaMM CPEAHEr0 O0IIEro 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MTOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IIOJXOJOM B CTPYKTYpPE JHUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» HA YPOBHE CPEIHET0 00111Ero 00pa30BaHUs BbIJIEIECHbI
CJIEIYIOILINE COCTABISIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMyue MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOCH AESITENHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS 3KOJIOTUYECKOW KYyJIbTYpbl U CIOCOOHOCTH CTaBUTh LEAH U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JInuHOCTHBIE PE3yabTAThl OCBOCHHUS NPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C I'yMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJAEaJaMH POCCUHCKOTO TIpa)KAAaHCKOro OOIIEecTBa,
OPUHATBIMH B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHHUS NMpeaMeTa «XHUMHUS» OTpaXkaroT C(OPMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MTPaKTUUECKON e TEIbHOCTH 00yUYaIOUMXCs M0 pealn3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI O0YYAIOLIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 003aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHnn y4yeOHbIX U TO3HABATENbHbIX 33/1a4, BHIOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH N€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUU;



YBa)XKEHUsI K TPOIIECCy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSSHHOT'O TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpECA M MO3HABATEIbHBIX MOTHMBOB B TOJYYEHHM M MOCIEAYIOIIEM aHaIu3€e
uH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBSI3aHHbBIE C XUMUUYECKUMU SIBICHUAMU, U TPUHUMATh
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYIKHM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUMA 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus MmpaBuil O€30MacHOro OOpalleHUs] ¢ BeUIeCTBAaMH B OBITY, MMOBCEAHEBHOMN
JKU3HHU U B TPYAOBOU JIEATETLHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIbCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 337a4 COLHAIBHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJiacca, MIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHUIO MPOQECCUil pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIAMBUAYATbHON TpaeKTOpUU 00pa3zoBaHusl, OyayIien
npoQeCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) ’K0JIOrMYeCKOro BOCTIUTAHUA:

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

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS TOCTHXKEHUN XUMUM ISl PEIIEHUs] BOTIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIled MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JEUCTBUN U NPENOTBPALLATD UX;

HaJIM4YWs PA3BUTOrO HKOJOTHYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJbTYPhI, OIbITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATIBHON MPAKTUKE, CIIOCOOHOCTH W YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUSA CHENU(PUKA XWMUU KaKk HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIEM



MHUpEe KaK O €IMHCTBE IPUPOAbl M 4YEJIOBEKa, B MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH M
peLeHn: mpoodIeM COXpaHeHHs! IPHPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHUMHUHM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH POJIM B CO3/aHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJBTYpPBl, PEIIEHUH IT100aIbHBIX IPOOJIEM YCTOHUMBOIO pa3BUTHs YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHH MEIHUIIMHBL,
00ecreyeHn! YCIIOBUM yCIIEIIHOTO TPYyAa U 3KOJIOIMYECKH KOM(POPTHOM )KU3HU KaKJOr0 YJeHa
o0I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTM: IIOHMMAaHMUsA CYIIHOCTM METOJIOB IIO3HAHU,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BATh MOJydaeMble 3HAHUS /IS
aHau3a U OOBSACHEHMs SIBICHHHM OKpYKAIOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS 1e7aTh 000CHOBaHHBIC 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIbIO MOJIyYEHUS! IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs IpoOieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
HOTpPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JINYHBIX cepax MpoecCHOHATBHON AeITEeTbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUIS (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUTUIMHAPHBIC
(MexmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE [[EJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIC0OBaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYyTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MI03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMH.

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOATENILHO (POPMYNIHPOBaTh M aKTYaIM3MpPOBAaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENENATh 1NN AESTEIbHOCTH, 3a7aBas MapaMeTPbl M KPUTEPUU WX JTOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

HCIIOJIB30BaTh IpHU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBIINUJICHUS — BBIACISATH
XapakTepHble TMPHU3HAKK TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MMOHATHA 1A 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHGHI/Iﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECTB U XUMUUCCKUX PEAKIIHI;

YCTaHABJIIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTHUECKUE PACCYKICHUS (MHYKTUBHBIC, ¢ TyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKIIIOYCHUS;



INPUMEHSTh B IpOLIeCCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IeINU, TPe0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) 2JIEMEHTA,
xumMuueckass (¢GopmMylia, ypaBHEHHE XHMHYECKON peakuud — TMpU PEIIeHUHd Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4a€MbIX BEUIECTB U XUMUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0OB HAyYHOI'O ITO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIMIi;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIbHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAQJIETh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIECcca, CaMOCTOSTEIbHO
MPOrHO3UPOBATh €ro pe3ylbTaT, (OopMYyIUpOBaTh OOOOLIEHUS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJOB pElICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMaUuu (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBATH HH()OPMAITUIO PA3TUYHBIX BUAOB U (POPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbI IpPU IOHCKE U O0TOOpe
uH(pOopMaIii, HEOOXOAUMOI /171 BBIIIOJHEHUS YU4eOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IpUOOpPETaTh OIBIT HUCIOJB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U PeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMHU el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOU TMPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAlMeil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYEeCKONW paboOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekta U (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM HpPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0JI€ O0CYXICHHSI 1 OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBIMOJHEHUM Y4EOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI



10 KJIACC

[TpenMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(OPMHPOBAHHOCTb IIPEACTABICHUH O XUMUYECKOM COCTaBIISIIOIIEH €CTECTBEHHO-HayYHOU
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMON [UId peLIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIOINe
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJISIpHBIH  00BEM, YIJICpOIHBIA  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIUE COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUSA, JIeXKAllUe B OCHOBE IOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOIMUECKUE CBEJCHUS O CBOICTBaX,
COCTaBe, OJyYEeHUH U 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY
U MIPaKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MMOHATHS IIPU ONUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYI0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (POPMYII OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMMUYECKMX PEAKIMH, N3roTaBIMBaTh MOJEIU MOJIEKYJ OPraHUYECKUX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEUIECTB II0 MX COCTaBy U CTPOEHHUIO K OINpeAeNEHHOMY KIacCy/Tpylie COeAMHEHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAlllde COEIMHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoir Homenkimatype (IUPAC), a Taxke
IOPUBOJNUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUAbl XUMHYECKOM CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHWYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTb COCTaB, CTPOCHHE, (QHU3NYECKUE U
XUMHUYECKHE CBOWCTBA TUIIWYHBIX NIPEICTABUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJI, STaHOJI, STHWJICHTINKOIb, TJUIEPUH, (EHOI, aleTalbIerH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTIJIEBOJAOPOJHOTO CHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE MpPUMEHEHHE
IPOAYKTOB EPepadOTKH;



c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(mMaccel, 00bEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA MITH IIPOAYKTA PEAaKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIOJb3yeMbIX B XWUMHUHM IPU H3YYEHUH BELIECTB M XHUMHYECKUX SBICHUU
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpPaBHUJIa MOJIb30BAHUS XUMHUYECKON MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XWMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIIUU OPTaHUYECKHUX BEIIECTB, ICHATYpaLUs OSJIKOB [P HarpPEeBaHHH,
[[BETHBIE peakliy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BEILIECTBAaMH U JIAOOPaTOpPHBIM 00OPYJOBaHHMEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHI COOTBETCTBYIOUIMX peakiuil ¥ (opMyIHUpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 HHGOpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOJIHOM Cpellbl, 0CO3HABATh OMACHOCTh BO3JECHCTBHS HA YKUBBIE OpraHU3MBbI
ONpeAeNEéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHaTh Ha
npuMepax crocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YEJI0BEKa;

JUIsE 00OY4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHUE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUISL CJIETIBIX U CIIA0O0BUIAIIMX 00yUarOIIUXCsl: YMEHUE HCIIOIb30BaTh PEIbe(HO-TOUECUHYIO
cucrteMy o0o3nauenuii JI. bpaitns nyis 3anucu XuMudeckux Gopmyi.

11 KJIIACC

[IpeameTHBIEC PE3yNbTaTHl OCBOCHHS Kypca «O0Ias u HeopraHu4ecKas XUMHs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMHUECKOM COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTI/IHBI ana, pOJ'II/I XUMHUHU B ITIO3HAHUUN ﬂBHeHI/Iﬁ HpI/IpO)II)I, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
IIPUPOJHON Cpene;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJICHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  peIETKa, THIIBI XHMHYECKUX  pEaklMil, pacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLUALUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHUYECKON PeaKIui, XHMUUECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHS AJIEKTPOIUTUUECKON
auccouranuu, nepuoanueckuii 3akoH /. M. MenaeneeBa, 3aK0OH COXpaHEHHs] MACChI BEILECTB,
3aKOH COXpaHEHUs U TMpEeBpallleHUs SHEPruu MPU XUMHUYECKHX PEeaKlusixX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHUH, MHPOBO33PEHUYECKUE 3HAHUs, JICKAIIUE B OCHOBE ITOHUMAaHUsA
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX HBHGHHﬁ, q)aKTOJ'IOl"I/IIIeCKI/Ie CBCIICHUA O CBOﬁCTBaX,



COCTaBe, MOJYYEHUU M O€30M1aCHOM MCIIOJIb30BaHMM Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY M IPAKTHUYECKON JEATEIbHOCTH YEIOBEKA,;

c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTE€PHbIC IPU3HAKK [TOHATUH, yCTaHABIMBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IMOHATUS NPU ONMCAHUU HEOPTraHMYECKHX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJHKY JUISl COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMalibHBIC Ha3BaHHUS OTICIBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIid Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAasl COJa, NUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUHN ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3JIM4YHOIO COCTABa, BUJ XUMUYECKOU CBSI3U (KOBAJIEHTHAs, MOHHAS,
METaJUIN4YeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHM;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPIraHUYECKUX BEILECTB
IO UX COCTaBY K ONpPeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpblBaTh CMBbICI Iepuoaundeckoro 3akona J[. W.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKILINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX IeMEHTOB 1—4 nepuonos [lepuonnueckoii cucTeMbl XMMUYECKHX 3i1eMeHTOB JI. M.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepruoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKUX 1eMeHTOB Jl. .
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBOHCTBA
HEOPraHMYECKUX BELECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIECTBOBAHUE I€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpaBHEHUI COOTBETCTBYIOILIUX
XUMHUYECKHUX PEAKIIUIA;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUs peakluii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH pPEAaKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKUX BEIIECTB, pAcClO3HaBaThb ONBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHUIHOCTb OKHCIINUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS IEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3anyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKalII[1e B OCHOBE
IPOMBIIIJICHHOTO TOJY4YE€HUS] CEpHOM KHCIOTHI, aMMHaka, a Takxke C()OpMUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYMCIEHUS C MCIOIb30BAHUEM MOHSTHUS
«MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMMHUYECKHX



peaxIusix, Macchl BellecTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, TETIOBOTO 3P (eKTa peakiiui Ha OCHOBE
3aKOHOB COXPaHEHUs MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSMH T10 BBITIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEIEIIEHUE CpPEJibl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOIO MHAUKATOPA, BIMSHUE Pa3IHYHbIX (aKTOPOB
Ha CKOpPOCTb XMMHYECKOM pEeaKIMH, PEeaKIMu HMOHHOrO OOMEHA, KaueCTBEHHBIC pPEaKIMu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3aMau o temam «Mertamisly u «Hemeramibl») B COOTBETCTBUM C MpaBUJIAMU TEXHHUKHU
0e30MacHOCTH MpU 0OpallleHUH C BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHHEM, MPEACTABISAThH
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hOpMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peaxuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYH HH(OpMaIHIo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IPYTHUX);

c(OPMHUPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIA SKOJIOTUYECKH IIeJIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IENSAX COXPAHEHUS CBOETO 3[0POBBS U
OKPY>KaIOIIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATH OMACHOCTh BO3JICHCTBHS HA JKHMBBIE OPraHU3MBI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbIich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBIIEHUS 1 IPEAOTBPAIICHUS X BPEIHOTO BO3JICHCTBHUS HA OPTraHU3M UYEJIOBEKA;

JUIsE 00y4YaroIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSThH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBICHUN;

JUTSL CTICTIBIX U Ca00BUASIINX O0YJAIOIIMXCS: YMEHHUE UCTIOIb30BaTh PeIbeHO-TOUCUHYIO
cucreMy o6o3nauenuii JI. bpaitns nyis 3anucu xumudeckux Gpopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacoB  Ji1eKTPOHHBbIE
Ne ni/n HanmenoBanue pa3aeiios u (uudposbIe)
B TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
pecypcsl
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
i Teopun erpost BuGmoter
1.1 ‘ p P . 8 IIOK https://myschool
OpPraHMYECKUX COSAMHEHUN A.
.edu.ru/
M. bytieposa
Hroro mo paszneny 8
Pa3nea 2. Yriaesogopoasbl
[IpenenbHbIE YyTIEBOAOPOABI brbmorexa
2.1 ped yr AOPOA 4 LIOK https://myschool
— aJIKaHBbI
.edu.ru/
Henpenenbubie bubnuoreka
2.2 YTIEBOJIOPOJIBI: AJIKEHBI, 11 LHOK https://myschool
ANIKaueHbl, ATKMHBI .edu.ru/
ApomaTtuyeckue bubamorexa
2.3 P 5 LIOK https://myschool
YTIE€BOI0POABI 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/

IIpupoHbIE HICTOYHUKHU

bubauoreka

2.4 YIIIEBOAOPOIOB U HX 4 IIOK https://myschool
nepepaboTKa .edu.ru/
Uroro no pazneny 24
Paznen 3. Kucsiopoacoaep:xainiue oprannyecKue coeuHeHust
bubanoreka
3.1 Crouptel. DeHon 6 LIOK https://myschool
-edu.ru/
Anpaeruapl. KapOoHOBBIS Bubmioreia
3.2 13 LIOK https://myschool
KUCHOTHL. CIIOXKHBIE AHUPHI
.edu.ru/
bubanoreka
3.3 VYriaeBoasl 5 LIOK https://myschool
-edu.ru/
Hroro no pazueny 24
Pa3znen 4. A3oTcoaepskaniue opraHnyecKkue coeIuHeHus
AMuHBI. AMPHOKHCIIOTEL. bubnnorexa
4.1 7 LIOK https://myschool
benku
.edu.ru/
Hroro no pazneny 7
Paspen 5. BeicOKOMOJIeKY I pHbIE COCIUHEHUS
[Tnactmaccel. Kayayku. bubmmorexa
51 5 LTOK https://myschool
Bomaokna
.edu.ru/
bubnnoreka
Hroro no pazneny 5 IIOK https://myschool
.edu.ru/

Pa3nea 6. IloBTopenue u 00001eHNe Kypca OPpraHnyeckoi XbMMHUHU

**TloBTOpeHue u obodmeHue ** 0

OBIIEE KOJIMYECTBO YACOB I10 68
[TPOT'PAMME



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

11 KUIIACC

KoauuecTBoO JIeKTPOHHbIE
No ni/nt HanmeHoBaHMe pa3e/ioB U TeM 4acoB (uudgposbie)
- MPOrpamMmbl oOpa3oBaTe/ibHbIE
Bcero pecypesr
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuognueckuit EuGanorexa
11 3akoH u llepuoanueckas cucrema 6 ITOK https://mysch
XHUMHYECKHX dj1eMeHToB 1. 1. HHp=.AyEen
ool.edu.ru/
MenpaeneeBa
Crtpoenue BemiecTBa. MHOrooOpasue bubmmorexa
1.2 8 ILHOK https://mysch
BCIICCTB
ool.edu.ru/
Bubmnoreka
1.3 XUMHYECKUE PeaKIuu 11 LIOK https://mysch
ool.edu.ru/
Wtoro no pazneny 25
Paznen 2. Heoprannuyeckasi XumMusi
bubnnoreka
2.1 Merauibl 13 HOK https://mysch
ool.edu.ru/
bubnuoreka
2.2 Hemeraiisl 15 IIOK https://mysch
ool.edu.ru/
CBs13b HEOPraHUYECKUX U bubmmorexa
2.3 8 IIOK https://mysch
OpPraHWYECKUX BEIIECTB ool edu.ru/
Hroro no pazneny 36
Pa3nen 3. XuMus u :KU3Hb
3.1 XUMUS U )KU3HDb 7
Uroro no pazneny 7



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

INOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

KonuyectBo
Ne Tema ypoka YACOB DJIeKTpoHHbIe Hu(pOBbIE
n/n o0pa3oBaTe/ibHbIE PeCypchbl
Bcero
[Ipenmer oprann4eckon Xumuu, €€ bubnuoreka
1 1 )
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYCHHE LTIOK https://myschool.edu.ru/
Teopus cTpoeHUsI OPraHUYECKUX bubnuoreka
2 coeaunenuii A. M. bytieposa, eé 1 LIOK https://myschool.edu.ru/
OCHOBHBIE TTOJIOKEHUS
Teopus cTpoeHUE OPraHUYECKUX bubnuoreka
3 coeaunenuii. A.M.bytieposa, ee 1 LIOK https://myschool.edu.ru/
OCHOBHBIE TTOJIOKEHUS
Teopus cTpoeHUE OPraHUYECKUX bubnmoreka
4 coequnenuii. A.M.Bytneposa, ee 1 ITOK https://myschool.edu.ru/
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenne o knaccudukanum bubnuoreka
5 OpraHuveckux Bemiects. HomeHkmarypa 1 ITOK https://myschool.edu.ru/
(cucTemaTnyeckas) U TPUBUAIBHBIC
Ha3BaHUs OPraHMYECKUX BEILECTB
IIpencraBienue o Ki1accupuKaum bubnuoreka
5 opranuveckux Bemiects. HomeHkmarypa 1 LIOK https://myschool.edu.ru/
(cuctematuyeckasl) U TPUBHANIbHBIC
Ha3BaHUS OPraHMYECKUX BEIECTB
IIpencraBieHue o Ki1accupuKaum bubnuoreka
; opranuveckux Bemiects. HomeHkmarypa 1 LIOK https://myschool.edu.ru/
(cuctemaTuyeckasi) U TpUBHAJIbHBIE
Ha3BaHUS OPTaHMYECKUX BEIECTB
[IpencraBnenue o KiaccupuKauu bubnuoreka
8 oprannyeckux BeriecTB. HomeHknarypa 1 LIOK https://myschool.edu.ru/
(cucTemaTuyeckasl) U TpUBUAIBHEIC
Ha3BaHUs OPraHMYECKUX BEILECTB
9 AJKaHBI: COCTaB U CTPOEHHUE, 1 bubnuoreka
TOMOJIOTHYECKHUH PSIJT LIOK https://myschool.edu.ru/
AJKaHBI: COCTaB U CTPOEHHUE, bubnuoreka
10 . 1 )
TOMOJIOTUYECKUH PSIJT IIOK https://myschool.edu.ru/
11 MertaH u 3TaH — npocTenIne 1 bubnuoreka
IPE/ICTABUTEITN AJIKAHOB LIOK https://myschool.edu.ru/
MertaH u 3TaH — npocTenIne bubnuoreka
12 1 )
IPE/ICTABUTEITN AJIKAHOB LIOK https://myschool.edu.ru/
13 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 brbmorexa
’ ITIOK https://myschool.edu.ru/
14 AJIKEHBI: COCTaB U CTPOEHUE, CBONWCTBA 1 bubmmorexa
’ ITOK https://myschool.edu.ru/
15 OTUJIEH U IPONUJIEH — MPOCTEUIINE 1 bubnuoteka

MPEACTAaBUTCIIN AJIKCHOB

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

OTUJIEH U NPONUIIEH — MpOoCTEIIne

bubauoreka

16 NPEJCTaBUTEIIN AJIKEHOB LTOK https://myschool.edu.ru/
17 [TpakTuueckas padota Ne 1. «Ilonyuenue bubnuoteka
ITUJICHA U U3YYCHHE €r0 CBOUCTBY LIOK https://myschool.edu.ru/
Ankanuensl. byraauen-1,3 u Bubnuoreka
18 meTunoyraauen-1,3. [Momyuenue LTIOK https://myschool.edu.ru/
CHHTETUYECKOTO Kay4yKa M Pe3UHbI
Ankanuensl. byranuen-1,3 u bubanoreka
19  wmerunOyramuen-1,3. [lonyyenue LIOK https://myschool.edu.ru/
CHUHTETHUYECKOTO Kay4yyKa M Pe3UHbI
AJIKWHBI: COCTaB U 0COOEHHOCTH bubnmoreka
20 CTPOCHUS, TOMOJIOTUYCCKHUU PSII. LIOK https://myschool.edu.ru/
A1eTunaeH — npocTenImii
NPEICTaBUTEIb AJIKUHOB
AJIKMHBI: COCTaB U OCOOEHHOCTH bubnmoreka
21 CTPOCHUSI, TOMOJIOTUYCCKHUI PSII. IIOK https://myschool.edu.ru/
AuetuieH — npocreimuni
NPEICTaBUTEIb AIKHHOB
29 BbruuciieHust o ypaBHEHHIO XUMHUYECKON bubnmoreka
peaKiuu LIOK https://myschool.edu.ru/
23 Brruncnenus no ypaBHEHHIO XUMHYECKOU bubnuoreka
peakiuu IIOK https://myschool.edu.ru/
24 Apenbl: 6eH3011 U TOnyoJl. TOKCHYHOCTh bubnuoreka
apeHoB IIOK https://myschool.edu.ru/
o5 ApeHbI: 0€H301 1 TOIY0J. TOKCHYHOCTh bubnmoreka
apeHoOB LIOK https://myschool.edu.ru/
26 I'eneTnyeckas cBs3b yriieBOJOPOJIOB, bubnuoreka
NPUHAISKAIINX K Pa3IMYHBIM KJIaccam ITOK https://myschool.edu.ru/
7 ['eHeTHUeCKas CBS3b YIIIEBOJOPOIOB, bubnmoreka
NpUHAUISKAIINX K PA3IMYHBIM Klaccam LIOK https://myschool.edu.ru/
28 I'eneTnveckas cBs3b yriieBOJOPO/IOB, bubnunorexa
NPUHAISKAIINX K Pa3IMYHBIM KJIaccam ITOK https://myschool.edu.ru/
[TpupoHBIE HCTOYHHUKH YTIIEBOAOPOIOB: bubnmoreka
29  mpUpPOJHBIN ra3 v MOMYTHBIC HEPTIAHBIC LIOK https://myschool.edu.ru/
ra3sl, HeTh ¥ MPOJYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOUHUKH YTIICBOIOPO/IOB: bubnunorexa
30  mpupoaHBIH ra3 ¥ NOMYTHBIC HEPTIHBIC LIOK https://myschool.edu.ru/
ras3el, HeQTh U MPOJIYKTHI € mepepaboTKH
31 KonTponbHas pabora no pasaeny bubnuoreka
«YTJIeBOJOPOIBI» LTOK https://myschool.edu.ru/
32 [IpenenbHbIe 0THOATOMHBIC CITUPTHI: bubnmorteka
METaHOJI ¥ 3TaHo1. BomopoiHas cBsi3b ITOK https://myschool.edu.ru/
33 IIpenenbHbIE OTHOATOMHBIE CITUPTHI: bubnuoreka
METaHOJ 1 3TaHoJ. BomopoaHas cBs3b ITIOK https://myschool.edu.ru/
34 MHOroaTOMHBIE CITUPTHI: ITUIICHTITUKOIb bubnmorteka

U TJIIMLOCPHUH

LIOK https://myschool.edu.ru/
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MHoroaroMHbIe CIIUPTLIL: 3TUJICHTJIMKOJIb

bubauoreka

35 U TJIHLEPUH LTOK https://myschool.edu.ru/
DeHO: CTPOEHUE MOJIEKYJIbI, bubnuoteka
36 bu3nUecKrue 1 XUMHYSCKHE CBOMCTBA, LIOK https://myschool.edu.ru/
pUMEHEHHE
DEeHOJ: CTPOEHUE MOJIEKYJIbI, bubnuoTeka
37 bu3nUecKrue 1 XUMHYCSCKHE CBOMCTBA, LIOK https://myschool.edu.ru/
pUMEHEHHE
38 Anpreruasl: GopManbIeTHa U bubnuoreka
aneTanbaerun. AIeToH ITOK https://myschool.edu.ru/
39 Anpaeruapl: GopManbaeru u bubanoreka
areTaabIeru/. AIETOH LIOK https://myschool.edu.ru/
OHOOCHOBHBIC MTPE/ICIIbHBIC bubnuoreka
40 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U LIOK https://myschool.edu.ru/
yYKCYyCHasl
OIHOOCHOBHBIE TIPEIETbHBIC bubnuoteka
41  kapOOHOBBIE KHCIIOTHI: MypaBbUHAS U LIOK https://myschool.edu.ru/
yKCYyCHast
42 [TpakTudeckas padora Ne 2. «CBoiicTBa bubnuoteka
pacTBOpa YKCYCHOM KHCIIOTBD» IIOK https://myschool.edu.ru/
CreapuHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK bubnuoteka
43 NPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX [IOK https://myschool.edu.ru/
KHCJIOT
44 Mpbuia Kak coJii BBICIIMX KapOOHOBBIX bubnuoreka
KHCJIOT, X MOIOIIIEE JIEHCTBHE ITOK https://myschool.edu.ru/
45 MbL1a Kak COJH BBICIIMX KapOOHOBBIX bubanoTeka
KHCJIOT, UX MOIOIIIEE ICHCTBHE LIOK https://myschool.edu.ru/
16 MBpb11a Kak coJId BBICIINX KapOOHOBBIX bubnuoreka
KHCJIOT, UX MOIOIIIEee JCHCTBHE LIOK https://myschool.edu.ru/
CnoxHble 3(QUpbI KaK POU3BOTHBIE bubnmoreka
47  kapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX LIOK https://myschool.edu.ru/
3pUpoB
CrnoxHble 3(QUpPBI KaK MPOU3BOTHBIE bubnmoreka
48 KapOOHOBBIX KUCIIOT. ['UAPOJIH3 CIIOKHBIX LIOK https://myschool.edu.ru/
3pHpoB
49 XKupbr: ruaponus, mpuMeHeHHE, bubnuoreka
Ononormyeckas poib JKHPOB LIOK https://myschool.edu.ru/
50 JKupbl: ruapon3, MpUMEHEHHE, bubnmoreka
OMOJIOrHYECKasi POJIb KHUPOB LIOK https://myschool.edu.ru/
YrieBosbl: cOCTaB, KiacCU(pUKAITHSI. bubanorexa
51 Bakneiimue npencTaBUTeNN: TIIIOK03a, LIOK https://myschool.edu.ru/
bpykTo3a, caxaposa
YrieBosbl: coCTaB, KiacCUpUKAITHSI. bubanorexa
52 Bakneiimue npencTaBuTeNN: TITIOK03a, LIOK https://myschool.edu.ru/

bpykTo3a, caxaposa
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Kpaxman u niemutono3a kak mpupoaHbIe

bubauoreka

53 IOJIUMEPBI 1 LTOK https://myschool.edu.ru/
54 Kpaxman u niemnrono3a kak mpupoHbIe 1 bubnuoteka
MOJIUMEPBI LIOK https://myschool.edu.ru/
KonTtponbHast pabota o pasaeny bubnmoreka
55 «Kucnopoacoaepskarire opraHndeckme 1 IIOK https://myschool.edu.ru/
COCIMHCHUS
56 AMUHBI: METUJIAMUH U aHUJIHH 1 bubmorexa
LIOK https://myschool.edu.ru/
o7 AMWHBI: METWJIAMUH U aHWJIUH 1 buGimotexa
ITOK https://myschool.edu.ru/
AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC bubnmoreka
58 OpPraHUYeCKUEe COSAUHEHUS, UX 1 LIOK https://myschool.edu.ru/
Ouosiornyeckoe 3HaueHue. [lentumapt
AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC bubnmoreka
59 OpPraHUYeCKUEe COSAUHEHUS, UX 1 LIOK https://myschool.edu.ru/
Ouosiornyeckoe 3HaueHue. [lentumapt
60 benku xak npupoaHbie 1 bubnuoTeka
BBICOKOMOJICKYJISIPHBIC COCTHHCHUSI LIOK https://myschool.edu.ru/
61 benku xak npupoaHbie 1 bubnuoTeka
BBICOKOMOJICKYJISIPHBIC COCTHHCHUSI LIOK https://myschool.edu.ru/
62 benku xak npupoaHbIe 1 bubnuoreka
BBICOKOMOJICKYJISIPHBIE COCTUHEHHSI ITOK https://myschool.edu.ru/
63 OCHOBHBIC TIOHSTUS] XUMHH 1 bubnmoreka
BBICOKOMOJICKYJISIPHBIX COCIMHEHHIA LIOK https://myschool.edu.ru/
64 OCHOBHBIE TIOHITHSI XUMHH 1 bubnuoteka
BBICOKOMOJICKYJISIPHBIX COCTMHCHUI ITOK https://myschool.edu.ru/
OCHOBHBIEC METOJIbI CHHTE3a bubnmoreka
65  BBICOKOMOJICKYJISIPHBIX COCTHHCHHIA. 1 LIOK https://myschool.edu.ru/
[TnacTmacchl, KaydyKH, BOJIOKHA
OCHOBHBIC METOJIbI CHHTE3a bubnmoreka
66  BBICOKOMOJICKYJISIPHBIX COCTHHCHHIA. 1 LIOK https://myschool.edu.ru/
[TnacTmacchl, KaydyKu, BOJIOKHA
67 [ToBTOpEeHue u 06001IEHNE Kypca 1 bubnuoreka
OpraHUYeCKOi XHUMUH LIOK https://myschool.edu.ru/
68 [ToBTOpenue n o6o0IIEeHNE Kypca 1 bubnuoreka
OpPraHUYeCKO XHMMHUH LIOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KUIIACC

° Komriecrso JJIeKTPOHHBbIE HU(PPOBHIE
n/-r[ Tewa ypoxa Aren oﬁpasol:saTenLHI:,le [E)ecypcbl
Bcero
1 XUMUYECKUH AJIEMEHT. ATOM. 1 bubnuoTeka
DJeKTpOHHAs KOH(DUTYpaIKs aTOMOB LIOK https://myschool.edu.ru/
5 XUMUYECKUH AJIEMEHT. ATOM. 1 bubnuoteka
DJeKTpOHHAs KOH(DUTYpaIKs aTOMOB LIOK https://myschool.edu.ru/
Ilepnonnueckuit 3akoH u Ilepuonnueckas bubnuoreka
3 CHCTEMAa XMMHYECKHX dieMeHTOB 1. 1. 1 IIOK https://myschool.edu.ru/
MeHnpeneesa, HX CBS3b C COBPEMEHHOM
TeOopHel CTPOCHHS aTOMOB
[Tepuonuueckuii 3akon u Ileprnoanueckas bubanoreka
4 crcTeMa XUMHUYECKUX AieMeHToB J]. 1. 1 LIOK https://myschool.edu.ru/
MemneneeBa, UX CBA3b C COBPEMEHHOM
TEOpPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB bubnuoteka
XAMHYECKHUX DJIEMEHTOB U UX COEIUHEHUN ITOK https://myschool.edu.ru/
5 110 Tpynnam U rnepuojam. 3HaueHue 1
MEPHOIUYECKOI0 3aKOHA U CHCTEMBI
XUMHUYECKUX djiemeHToB J[. 1.
MeHieneeBa B pa3BUTUH HAyKH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB bubnunoreka
XUMHYECKHX 3JIEMECHTOB U UX COCIMHEHUI LIOK https://myschool.edu.ru/
5 0 TPYIIaM U NiepruoiaM. 3HauUCHHE 1
MIEPHONICCKOTO 3aKOHA U CHCTEMBI
XAMUYeCcKuX 3yemenToB J[. 1.
MenpeneeBa B pa3BUTHU HAYKH
CrtpoeHue BeniecTBa. XUMUYECKast CBSI3b, bubnmoreka
7 e€ BU/IBI; MEXaHH3MBI 00pa30BaHHMSI 1 LIOK https://myschool.edu.ru/
KOBaJICHTHOM CBsi3U. BogopoaHas cBs3b
CrtpoeHnue BeniecTBa. XUMUYECKast CBSI3b, bubnmorteka
8 e€ BU/IBI; MEXaHH3MBbI 00pa30BaHHMSI 1 LIOK https://myschool.edu.ru/
KOBaJICHTHOH CBsi3U. BogopoHas cBsi3b
BaneHTHOCTB. DNEKTPOOTPHUIIATETFHOCTb. bubnmoreka
9 Cremnens okucieHus. Bemecrsa 1 LTIOK https://myschool.edu.ru/
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHHUS
BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb. bubnuoreka
10 Crenens okucnenus. Bemecrsa 1 LIOK https://myschool.edu.ru/
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHHS
[ToHsTHE O NUCTIEPCHBIX CUCTEMAX. bubnmorteka
11  HcTuHHBIC U KOJUIOU/IHBIC PACTBOPHI. 1 LIOK https://myschool.edu.ru/

MaccoBas 1011 BellleCcTBa B pacTBOpC
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IlonsTue o AUCTICPCHBIX CUCTCMAX.

bubauoreka

12 HWcTtuHHBIE U KOJUTOMIHBIE PACTBOPHI. LIOK https://myschool.edu.ru/
MaccoBasi 107151 BEIIeCTBa B pacTBOpE
Krnaccudukanus 1 HOMEHKIAaTypa bubnunoreka
13 HEOPraHUYECKUX COETUHEHHUI. IIOK https://myschool.edu.ru/
['eHeTH4ecKkas CBs3b HEOPraHUYECKUX
BEIIIECTB, PA3IMYHBIX KJIACCOB
Kraccudukaius 1 HOMEHKIaTypa bubnnoreka
14 ~ HEOPramuuecKux COC/IMHCHUH. LIOK https://myschool.edu.ru/
['eHeTHYecKas CBSA3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB
Kiaccudukanus XuMuaeckux peakii B bubanoreka
HEOPraHW4eCKOW M OPraHNYECKON XHUMUHU. LIOK https://myschool.edu.ru/
15  3akoH COXpaHEHHUsS MACChI BELIECTB; 3aKOH
COXpaHEHHS U MPEBPALICHUS SHEPTUU [TPU
XHUMHYECKHX PEaKIniX
Kraccudukarus XUMAYECKUX PeaKiiii B bubnaunoreka
HEOPraHU4eCKOW M OPraHMYECKON XMMUHU. LIOK https://myschool.edu.ru/
16  3aKkoH COXpaHCHHUS MACChI BEIIECTB; 3aKOH
COXpaHEHHS ¥ MPEBPALICHUS SHEPTUU ITPU
XHUMHYECKHX PEaKIIUsIX
Ckopocth peakiui. OOpaTHMbIC PEAKIIHH. bubanoTeka
17 _
XMMHYECKOe paBHOBECHE LIOK https://myschool.edu.ru/
CxopocTts peakunu. OOpaTuMbie peaKiiuu. bubnuoteka
18 _
XUMHUYECKOE PaBHOBECHE IIOK https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1. «BnusHue bubnuoreka
19  pa3nuuHbIX (HaKTOPOB HA CKOPOCTH LIOK https://myschool.edu.ru/
XMUMHYECKON pEaKInny
DNEeKTPOTUTHYECKAS TUCCOIIAAIIHS. bubnunoreka
[TousiTrie 0 BogopoaHOM mokasatese (pH) IIOK https://myschool.edu.ru/
20  pacrBopa. Peakuuu nOHHOTO OOMEHA.
I'uaposu3 opraHuyYecKux u
HEOPraHWYeCKUX BEIIECTB
DNEeKTPOTUTHYECKAs TUCCOIIAAIIHS. bubnunorexa
[MTousiTre 0 BogopoaHOM mokasatese (pH) IIOK https://myschool.edu.ru/
21  pacrBopa. Peakuuu noHHOTO OOMEHA.
I'uaposu3 opraHuyYecKux u
HEOPraHWYeCKUX BEIIECTB
DNEeKTPOTUTHYECKAs TUCCOIIAAIIHS. bubnunoreka
[TousiTrie 0 BogopoaHOM mokasatese (pH) IIOK https://myschool.edu.ru/
22  pacrtBopa. Peakunyn noHHOTO OOMEHA.
'uaposn3 OpraHuyYecKux u
HEOPraHWYeCKUX BEIECTB
OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE bubnuoreka
23 peakuuu. [TonsTre 00 snexTponnze LIOK https://myschool.edu.ru/

pacIuIaBOB U PacTBOPOB COJEH
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OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC

bubauoreka

24  peakuun. [TousTre 00 37eKTpOIH3E IIOK https://myschool.edu.ru/
pacIuiaBoB U paCTBOPOB COJIEH
KonrtponsHas pabota no pasaeny bubnuoreka
25 )
«TeopeTnyeckre OCHOBBI XUMHUH LTIOK https://myschool.edu.ru/
MeTtannel, UX MMOJIOKESHHUE B bubanoreka
[Teproanyeckoii cucTeMe XUMHUYECKHX LIOK https://myschool.edu.ru/
26 snemenTtoB JI. 1. Menzaeneena u
0COOCHHOCTH CTpOeHUs aToMOB. Ob1ue
(bU3UYEeCKre CBONCTBAa METAJIIOB
Meraiibl, UX MOJIOKEHHE B bubnuoreka
[lepuoanveckoil cucTeMe XMMUYECKHX IIOK https://myschool.edu.ru/
27 anemenTtoB JI. 1. Menpeneena u
0COOEHHOCTH CTpoeHus aroMoB. O01mue
(hu3nUecKre CBOMCTBA METAINIOB
Mertannisl, UX IMOJIOKSHHUE B bubnnoreka
[Teproaudeckoii CUCTEMe XMMHUCCKHUX ITOK https://myschool.edu.ru/
28 anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpoeHus aroMoB. O01me
¢du3nvecKre CBOMCTBA METAIJIOB
CrnnaBel METaIOB. DJIEKTPOXUMUYECKUI bubnuoreka
29 N .
PSI HATIPSDKCHUH METaJIOB IIOK https://myschool.edu.ru/
CmuiaBbl METALIOB. DJIEKTPOXUMUYECKUMA bubnuoTeka
30 N )
PSLI HALTPSDKCHUI METAJIOB LIOK https://myschool.edu.ru/
XHMUYECKHE CBOMCTBA BAXKHCHIITHIX bubnnoreka
31 METaJJIOB (HATPHMA, KaJIui, KaJIbIIUH, ITOK https://myschool.edu.ru/
MarHui, aJJlOMUHUN) U UX COSUHEHUN
XHMHYECKHE CBOMCTBA BaXKHEUIITNX bubnuoreka
32 METaJUIOB (HATPUH, KA, KaabIHiA, LTIOK https://myschool.edu.ru/
MarHui, aJlOMAHAN) ¥ UX COSTUHEHUI
XHUMHUYECKHE CBOWCTBA XPOMa, MEAU U UX bubnuoreka
33 . )
COeIMHEHU I ITOK https://myschool.edu.ru/
34 XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX bubnuoreka
COeIMHEHU I LIOK https://myschool.edu.ru/
XHMHYECKHE CBOMCTBA [IUHKA, XKelle3a 1 bubnuoreka
35 . )
UX COCIMHEHUI LTIOK https://myschool.edu.ru/
[IpakTuueckas padbora Ne 2. "Pemienue bubnuoreka
36 IKCIIEPUMEHTAJIBHBIX 337124 110 TeMe ITOK https://myschool.edu.ru/
«MeTamie"
37 OO6o0meHre 1 cucTeMaTr3aIys Mo TeMe bubnuoreka
"MeTamsr". ITOK https://myschool.edu.ru/
" " bubnuoteka
38  KonTtposbHas padoTa 1mo Teme "MeTaibl LIOK https://myschool.edu.ru/
HewmeTamiel, UX MOJI0KEHUE B bubnuoreka
39 [MTeproanyeckoit cucTeMe XUMUYECKIX LIOK https://myschool.edu.ru/

anemeHTOB /1. I. Menaeneena u
0COOEHHOCTH CTPOEHHUSI aTOMOB
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Hemeramisl, ux monoxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX

bubnuoreka
IIOK https://myschool.edu.ru/

40
anemeHToB /1. . Menaeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyecKre CBOMCTBAa HEMETAILIIOB. bubnuoteka

41  Amnorponusi HeMETaJUIOB (Ha IpuMepe LIOK https://myschool.edu.ru/
KHCJIOpOJIa, cepbl, hocdhopa u yriepoia)
®du3nyecKre CBOMCTBAa HEMETAILIIOB. bubnuoTeka

42  Amnorponusi HeMETaJUIOB (Ha IpUMepe LIOK https://myschool.edu.ru/
KHCJIOpOJIa, cepbl, hocdhopa u yriepoia)
XUMHUYECKUE CBOMCTBA rajJOT€HOB, CEPBI U bubnuoreka

43 . .
UX COEIMHEHUIN ITOK https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPbl U bubnuoTeka

44 . .
UX COCAMHEHHUI LIOK https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA raJOr€HOB, CEPHI U bubnuoTeka

45 . .
HUX COEOUHEHUN ITOK https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u bubnuoTeka

46 . .
UX COCAMHEHUI LIOK https://myschool.edu.ru/
XHWMHYECKUE CBOMCTBA yIiIepo/a, bubnuoreka

47 . .
KPEMHHUS U UX COCTUHCHHIM ITOK https://myschool.edu.ru/
XHUMUYECKUE CBOMCTBA YIJIEPOJa, bubnmmoreka

48 . .
KPEMHHUS U UX COCTUHCHHIM ITOK https://myschool.edu.ru/
[IpuMeHeHne BAXKHEUIIINX HEMETAIIIOB U bubnuoTeka

49 . .
UX COCAMHEHUI LIOK https://myschool.edu.ru/
O0o001IeHre U cHCTeMaTU3alus 3HaHUH 110 bubnmmoreka

5o Teme «Hemeramasly. Beraucienus 1mo LIOK https://myschool.edu.ru/
YPaBHCHHUSIM XUMHUYECKHUX PEAKIHHA 1
TEPMOXUMHUYECKHE PACUETHI
O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110 bubnuoTeka

5] Teme «Hewmeramasly. Beraucienus mo LIOK https://myschool.edu.ru/
yYpaBHEHUSM XUMHUYECKUX PEaKIUN U
TEPMOXUMHUYECKHE PACUETHI
[IpakTnueckas padora Ne 3. «Pemienue bubnuoreka

52 IKCIIEPUMEHTAJIBHBIX 337124 110 TeMe ITOK https://myschool.edu.ru/
"Hemertanmsr'"»

53 KonTponbhas padota no teme bubnuoreka
«Hemeramib» LIOK https://myschool.edu.ru/
Heoprannueckue u opranndeckue bubnuoreka

54  xucnotsl. Heopraundeckue n LIOK https://myschool.edu.ru/
OpraHHYECKHUE OCHOBAHUS
Heoprannueckue u opranngeckue bubnuoreka

55  kuciaotsl. Heopranudeckue u LIOK https://myschool.edu.ru/
OpraHHYECKHUE OCHOBAHUS
Heoprannueckue u opranngeckue bubnuoreka

56  kuciaotsl. Heopranuyeckue u LIOK https://myschool.edu.ru/

OpPraHu4€CKUC OCHOBAHHA



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/
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/

AMpoTepHbIC HEOpPraHUYEeCKHEe U
OpraHu4ecKue coeJuHeHMs. | eHeTnaeckas

bubnuoreka
IIOK https://myschool.edu.ru/

>7 CBSI3b HCOPTaHMUYECKUX U OPraHHMYECKUX 1
BEIICCTB
AMdoTepHBIC HEOpraHUYECKHE U bubnuroreka
5g  OPTaHMuECKHE COCNMHCHN. ['eHeTrueckas 1 LIOK https://myschool.edu.ru/
CBSI3b HEOPraHUYECKHX U OPTaHUYCCKUX
BCILICCTB
AMpoTepHbIe HEOPraHUYECKHUE U bubnuoreka
59 opraHudeckue coeauHeHus. I'eneTrnueckas 1 IIOK https://myschool.edu.ru/
CBSI3b HCOPTaHMUYECKUX U OPraHHMYSCKUX
BEIICCTB
AMpoTepHbIe HEOPraHUYECKHUE U bubnuoTeka
60 opraHudeckue coeauHeHus. I'eneTrnueckas 1 IIOK https://myschool.edu.ru/
CBSI3b HCOPTaHMUYECKUX U OPraHHYSCKUX
BEIIICCTB
AMdoTepHbIC HEOpPraHUYECKHE U bubnunoreka
g1  CPraHMYECKHE COS/MHEHUS. ['eneTrueckas 1 LIOK https://myschool.edu.ru/
CBSI3b HEOPraHUYECKHX U OPraHUYCCKUX
BCILICCTB
Posab xumun B obecrieueHUN bubnmmoreka
62 AKOJIOTUYECKOM, SHEPTeTUUECKOH U 1 IIOK https://myschool.edu.ru/
MUIIEBON O€30MaCHOCTH, PA3BUTHH
MEUITTHBI
[IpencraBienust 06 OOIMIMX HAYYHBIX bubanoreka
63  NPUHIUIAX MPOMBIIUICHHOTO MOTYYCHHUSI 1 LIOK https://myschool.edu.ru/
BOKHCHIINX BEIICCTB
[IpencraBienust 06 OOIMIMX HAYYHBIX bubanoreka
64  NPUHIUIAX MPOMBIIUICHHOTO MOTYYCHHS 1 LIOK https://myschool.edu.ru/
BOKHEHIIINX BEIIECTB
65 UYetoBek B MUpE BEIIECTB U MATEPUAIIOB 1 brbmorexa
LIOK https://myschool.edu.ru/
66  YesnoBek B MHUpe BEIIECTB U MaTepHaIOB 1 bubmmorexa
LIOK https://myschool.edu.ru/
67 XuMHs ¥ 370pOBBE YeIIOBEKa 1 bubmaorexa
LIOK https://myschool.edu.ru/
68 XuMHs ¥ 370pOBBE YeIIOBEKa 1 Bubmorexa
ITOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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