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HOACHUTEJBHAA 3AIINCKA

[IporpaMmMa 1O XuUMUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHuUs
pazpaboTraHa Ha ocHOBe deaepabHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii @enepaunmny», TpeOOBaHMA K pe3yJibTaTaM OCBOCHUS
dbenepabHOl 00pa30BaTENbHONW MPOrpaMMbl  CPEIHEr0 O0HIEro 0O0pa3oBaHUs
(®OIT  COO), mnpeacraneHHbIx B DeaepanbHOM  TOCYAAPCTBEHHOM
oOpazoBarenbHoM crangapre COO, ¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro npeamera «XuMmHs» B 00pa3oBaTeNIbHbIX OpraHu3auusx Poccuiickoii
Oenepaniv, PeATU3YIOLMIMX OCHOBHBIE 00pPa30BATEIBHBIE MPOTPaMMbI, W
OCHOBHBIX MOJNOXKEHUH «Crpareruv pa3BUTHs BOCHMTaHUus B Poccuiickoi
Oenepann Ha nepuoa Ao 2025 roga» (Pacnopsbxenue [lpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOTrpaMMbl MO XWMHUH, K OMPEIACIICHUIO
oOwiei ctparerun 00y4YeHMsl, BOCIMTAHUS U Pa3BUTHs 00YYArOIIUXCS CPEACTBAMHA
y4yeOHoro npeamera «Xumusy aus 10—-11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIH
KoHentyanbHeie nojoxkenuss GI'OC COO o B3auMOOOYCIIOBJIEHHOCTH LENCH,
COJICpKaHUs, PE3YJIbTATOB OOydYeHWUs W TPEOOBAHWI K YPOBHIO MOATOTOBKH
BBIITY CKHUKOB.

XHAMHAYECKOE oOpa3oBaHue, N0JTy4aeMoe BBIITY CKHIKAMH
001e00pa3oBaTe/IbHON  OpraHu3aliu, SBASETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpa3oBaHHOCTH. OHO CIY)KHUT 3aBEPIIANOLIMM  3TAllOM peali3aldd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX LEHHOCTEH, MPHCYLIMX
LEIOCTHOW CHCTEME XHMHUYECKOr0 OOpa3oBaHUs. OTH ILCHHOCTH KAacaroTCs
NO3HAHUS 3aKOHOB MPUPOBL, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIBTYPHI
YeJIOBEKA, a TaKKE DSKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO M NPUPOAHON cpene. Peanmsyercs XuMuueckoe 0Opa3oBaHHE
o0yyarommxcs Ha YPOBHE CpeaHEro oduiero o0pa3oBaHus CPEeACTBAMHU YU€OHOTO
npeaMera «XHUMUsS», COACPKAHME W TMOCTPOCHUE KOTOPOrO OMNPEACIEHBl B
nporpaMMe MO0 XUMHHU C YYETOM CHEHM(PUKKA HAYKHM XWUMUHU, €€ 3HAUCHUS B
NO3HAHUM MPUPOJBl U B MATECPHATBHOM >KU3HM OOINECTBA, A TAKXKE C YUYETOM
o0umx 1ened M NPUHLIUINOB, XaPAKTEPH3YIOIIMX COBPEMEHHOE COCTOSIHHC
CUCTEMBI CpeaHEro 001ero oopazoBanus B Poccutickoii deaepaivu.

XHAMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MIPAcT 0COOYIO POJb B
COBPEMEHHOM LMBUIM3ALMHN, B CO3JAHAMA HOBOH 0a3bl MATCPUAIBHON KYJBTYPBL
OnHa BHOCUT CBOW BKJaJ B (POPMHUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHUE LEJOCTHOTO MPEACTABICHHS 00 OKPY’KAIOIIEM MHUPE KAK O €AMHCTBE
OPUPOJABI M YEJIOBEKA, KOTOPOE (POPMUPYETCS B XMMHUM HA OCHOBE MOHMMAHHS
BEIIECTBEHHOIO COCTAaBA OKPYKAIOLIETO MHpPA, OCO3HAHMS B3aMMOCBSI3H MEKIY
CTPOEHHMEM BEILECTB, X CBOMCTBAMH M BO3MOKHBIMHU O0JIACTSMU TPUMEHEHUSI.



TecHO B3auMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMH HAyKAMH, XUMUS CTana
HEOTHEMJIEMON YaCThEO MUPOBOH KYJIBTYPbI, HEOOXOAMMBIM YCIOBUEM YCIIEITHOTO
TPyJa M SKU3HW KaXA0ro 4ieHa oOmectBa. COBpPEMEHHAs XHMMHsS Kak HayKa
CO3WAATEIbHAS, KaK HayKa BBICOKMX TEXHOJOTMI HaNpaBieHA HA PELICHUE
IOOATBHBIX  MPOOJEM  YCTOMYMBOTO PA3BUTHSL UYEIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOH, SKOJIOTMUYECKONH O€30MACHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ oOmWMMHM LEMIMA M TMPUHLOUOAMH CPEIHETO OOIIETO
oOpa3zoBaHus coacpxkanue npeamera « Xumus» (10—-11 kmaccel, 6a30BbIH YPOBEHb
W3YUYCHHSI) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIBTYPHYO MOATOTOBKY
o0ydarmmxcs, HEOOXOAUMYK) WM JJii  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, VCHEIIHOTO BKJIKOYEHHS B JKM3Hb COLUMYMA, NPOAOLKCHUS
00pa30BaHKs B PA3TUYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisiroIMA ~ IpeAMETa  «XUMUSD»  ABIAIOTCS  0a30BbIE  KYpChl —
«Oprannueckas xumus» W «OOmas M HEOPraHW4ecKas XWUMUs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI OA30BOM HAYKH. CHCTEMA
3HAHWIA M0 HEOPTaHWYECKOW XUMUM (C BKIIFOUEHUEM 3HAHWH M3 OOIIEH XUMUN) U
opraHn4eckoil xumuu. GOPMUPOBAHNE JAHHOW CHCTEMBI 3HAHWW NPU U3YUYCHUU
npeaMera 00ecrneunBacT BO3MOXKHOCTh PACCMOTPEHUsT BCETO MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIUX MOHATHIA, 3aKOHOB M TCOPHIA XUMHUH.

CtpykTypa coacpxkaHus KypcoB — «Opranundeckas xumus» U «OOmas u
HEOPraHMYECKass XUMHs» CPOPMUpOBAHA B MPOrpaMMe MO XWMHHA Ha OCHOBE
CUCTEMHOI0 TOAXOJAa K W3YYCHHUIO Y4eOHOro Marepuaiia u OOyCIOBIICHA
UCTOPUYECKM  OOOCHOBAHHBIM  PA3BUTHUEM  3HAHWHA HA  ONPEACIEHHBIX
TEOPETUYECKMX YPOBHAX. Tak, B Kypce OPraHMyecKod XWUMUM BELIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOW TEOPUM CTPOEHHS OPraHUYECKUX
COCIMHEHWI, a TaKKe HA YPOBHE CTEPEOXMMHYECKUX U DIEKTPOHHBIX
NPEACTABICHU O CTpOCHMHM BewmecTB. CBeaeHWs 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUHU — OT YTTIEBOJOPOAOB 0 CIHOXKHBIX OMOJIOTMYECKA
AKTUBHBIX COCAMHCHWNA. B Kypce OpraHmyeckod XWMUHU MOJMYYAOT Pa3BUTHE
c(hOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOWIIEr0 0O0pa3oBaHUsl MEPBOHAYAIBHBIC
NPEACTABICHHUS O XMMHYECKON CBS3H, KJIACCU(PMKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XMMHUYECKON PEaKLIUH.

[Ton HOBBIM yIJIOM 3peHUs B HOpeaMere «XuMus» 0a30BOr0 YpOBHS
paccMaTpUBAETCs WM3YUYEHHBIA Ha YPOBHE OCHOBHOIO OOHIEr0 0Opa3oBaHUs
TEOPETUYECKUII Marepual W (PAKTOJOTMYECKME CBEICHUS O BEIIECTBAX M
XUMUYECKOWH peakumu. Tak, B 4acTHOCTH, B Kypce «OOmmas ¥ HEOpraHu4ecKas
XUMUS» O0y4aromMMCsT TPEIOCTaBISAETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE
NEPUOANYECKOTO 3aKOHA ¢ OOIIETEOPETHUECKUX M METOAOJIOTHUYECKUX MO3ULHH,



IyO)Ke€ TMOHATH MCTOPHYECKOE W3MEHEHHME (YHKOMH STOro 3aKkoHa — OT
o0o0maromiel 10 0OBACHAIOIIEH U MPOTHO3UPYOLIEH.

Enunas cuctema 3HaHWil 0 BXHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHUH, & TAKXKE O XUMHUYECKMX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMPOTEKaHWs JOmonHseTcs B Kypcax 10 wm 11 kmaccos
AJIEMEHTAMH COJECP)KAHUsS, HMMCKOIIMMHU KYJIBTYPOJIOTHYECKANA W MPUKIIAIHOM
XapakTep. OTW 3HAHUS CHOOCOOCTBYIOT MMOHUMAHUIO B3aUMOCBSI3U XUMHH C
APYTHMH HAayKaMHW, PACKPBIBAOT €€ pOJIb B IMO3HABATEIBHOW WM TMPAKTUUYECKON
JESATENIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKECHHS K MPOLECCY
TBOPYECTBA B OOJIACTM TEOPHUM M MPAKTHYECKUX MPUIIOKEHUN XUMHH, TOMOTar0T
BBIYCKHUKY OPHUEHTUPOBATbCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0yieMax, CBI3aHHBIX C XMMUEH, KPUTUYECKHM OCMBICIMBATh WH(OPMALKIO H
OPUMEHATh €€ M TONOJHEHWS 3HAHWM, PEIICHUS WHTEIUICKTYaJIbHBIX W
AKCIEPUMEHTAIIBHBIX MCCIIEA0OBATENBCKUX 3a4a4. B nemom coaepxkanue y4eOHOro
npeaMera  «XuMUs)  JAHHOTO  YPOBHSL  M3YUYEHUS OPMEHTHPOBAHO  HA
(opMupoBaHKE Yy OOYYArOMIMXCS MUPOBO33PEHYECCKOW OCHOBBI JJISi TTOHMMAaHUS
¢unocopckux HIACH, TaKMX KaK. MATePUAIbHOE E€AMHCTBO HEOPraHMYECKOTO M
OPraHMYECKOTO0 MHpa, OOYCJIOBICHHOCTb CBOWCTB BEUICCTB MX COCTaBOM W
CTPOCHHEM, MO3HABAEMOCTh MPHUPOJHBIX SIBJICHUN MyTEM SKCICPUMEHTA W
pPELICHUST MPOTUBOPECUYMI MEXKAYy HOBBIMA (akTaMM M TEOPETHUYECKUMH
NPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHH B PELICHUH 3KOJIOTUUYECKUX MPOOIiEM, a
TaKkke NpoOseM COECPEIKEHUST SIHEPTETHUECKUX PECYPCOB, CHIPBS, CO3/IaHUSI HOBBIX
TEXHOJIOTHA U MAaTEPUAIOB.

B nmnnaHe pemeHus 3amad  BOCHWTAHMS, PA3BUTHUS W COLMAIM3ALUM
00y4arIMXCcsl TPUHATBIE TPOrPAMMOM MO XUMHUM TOAXOAbl K OMNPEIACIICHUIO
COJNEP)KaHUST M TOCTPOCHUS MPEeAMETAa MPEAyCMATPUBAOT  (POPMUPOBAHKE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBHI, uMeommx 0a30BOC 3HAYEHHE IS
pPa3MuYHBIX BHJOB JACATEIIBHOCTH: PEHICHWS NpoOJseM, NOWCKA, aHauu3a W
00paboTKn nH(popMaLKK, HEOOXOIUMBIX I MPUOOPETEHHUS OMBITA MPAKTUYECKON
U WCCIIENOBATENIbCKON NEATENBHOCTH, 3aHUMAIOLIEH Ba)KHOEC MECTO B MO3HAHWUU
XUMUM.

B npakthke npenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU ONMPEACITICHAN
COJIEPKATENIBHON XapPaKTEPUCTUKKA UEJNCH W3Y4YECHUsS NPEIAMETA HAMPABICHHEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJAULUMOHHO MNPU3HAETCA (POPMUPOBAHHE OCHOB
XUMUYECKOH HAyKH KaK OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHWS, MPAKTUYECKOM
JESATENIBHOCTH YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTypel. C
METOAUYECKON TOYKHA 3PECHMUS TAKON IMOAXOH K ONPENCIICHUIO LEICH H3YUYCHUS
NpPEeIMETA SBJISETCS BIOJHE OMPABAAHHBIM.



CornmacHoO NaHHOHM TOYKE 3pEHHS TTABHBIMHM LIETSIMH W3YUYCHHS MPEAMETA
«Xumust» Ha 06a30BoM ypoBHe (10 —11 Ki1.) SBIISIFOTCS:

e (opmupoBaHME CHUCTEMBI XUMUYECKUX 3HAHWUHA KAk  BaKHEHUICH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOMl
JIeKAT KIKOYEBBIEC MOHATUS, (YHAAMEHTATBHBIE 3aKOHbI U TECOPHH XWMHH,
OCBOCHHUE S3bIKA HAYKH, YCBOCHHUE W MOHUMAHWE CYIIHOCTH JOCTYIHBIX
0000MEHNIT MUPOBO33PEHUYECKOIO XapaKTePa, O3HAKOMIICHUE C UCTOPHUEM
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opmHpoBaHUE W PA3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMHWUYECKHX PEaKUMH, HEOOXOOUMBIX [UIsl TPHOOPETEHUS
YMEHWA OpPUEHTUPOBATBCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHMIA,
MUMEIOIUX MECTO B MPUPOAEC, B MTPAKTUYECKOMN W MOBCEIHEBHON KU3HU;

e Pa3BUTHE YMEHHUH U CIOCOOOB ACIATETBHOCTH, CBA3AHHBIX C HAOIIOAEHUEM 1
OOBACHEHUEM XHMHYECKOTO OSKCIEPUMEHTA, COOMIOJCHUEM  TPaBHI
0€30MacHOro 0OPAIIEHUS ¢ BEIIECTBAMH.

Hapsiny ¢ 3tiM, comepkarenbHas XapakTepUCTUKA LENCH W 331a4 U3YUYEHHS
npeaMeTa B MPOrpaMMe MO XMMHAM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHU
C HOBBIMU MPHOPUTETAMHU B CHCTEME CPeNHEro oouero oopazoBanus. CeroaHs B
OpenojaBaHUM  XUMUM B OOJBIICH  CTENEHW  OTHAETCS  MPEANOYTEHHE
NPAKTUYECCKOH KOMIIOHEHTE COACpXKaHWs OOyYEHHs, OPUCHTHPOBAHHOH Ha
NOATOTOBKY BBIMMYCKHHUKA OOIICO0pa30BaTEbHON OpraHU3aliy, BIAACIOIICTO HE
Ha0OpOM 3HaHWH, a (PYHKUMOHAIBLHOW TI'PAMOTHOCTBIO, TO €CTh CIOCO0aMU W
YMEHUSIMU AKTUBHOTO TMOJTYYEHUsS 3HAHWNA M MPUMEHEHUS MX B PCaJbHOW >KU3HU
JUTS PELICHUS] TPAKTUYECKUX 3a7ay.

B cBf3u ¢ 3TUM TOpH HM3YYEHUM MNpPEAMETa «XUMUS» JOMUHHUPYIOLIEE
3HAQUEHUE MPUOOPETAIOT TAKKUE LIETHN U 3a]1a4H, KAK:

ananranus o0ydJaronmxcs K yCJIOBHSM JWHAMHUYHO Pa3BUBAKOLIETOCS MHUPA,
(OpMUPOBAHKME  MHTEIUICKTYAJbHO  PA3BUTOH  JIMYHOCTH, TOTOBOH K
camM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY NPHHITHIO TPaMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CUTYyalMsX, CBA3aHHBIX C BELICCTBAMM U UX
NPUMCHECHUEM,

(¢opmMupoBaHuEe y OOY4YarOUIMXCS  KJIKOYEBBIX HABBIKOB  (KIFOUYEBBIX
KOMIIETEHIWI ), MMEIOMMX YHUBEPCAIBHOEC 3HAYCHHE JUIsl PA3IMUYHBIX BUOB
JESATENIBHOCTH: PELICHUs MPOOJIeM, TIOUCKA, aHaM3a U 00paboTKu MH(POPMALUH,
HEOOXOMMMBIX JUIsi NPUOOPETEHHS OMNbITA ACIATEIBHOCTH, KOTOpas 3aHUMAcT
BA)KHOE MECTO B TMO3HAHWM XUMHHM, a TaKXKe I OLCHKH C MO3ULMN
SKOJIOTMYECKOH O€30MacHOCTH XapakTepa BIHSHHS BEHIECTB W XUMHUYECKUX
NPOLECCOB HA OPraHW3M YEJIOBEKA U MPUPOJHYIO CPEy;



pa3BUTHE TO3HABATECIbHBIX MHTEPECOB, MHTEUIEKTYATbHBIX U TBOPUECKUX
CHOCOOHOCTEN 00yUarommXxcs: ClOCOOHOCTH CAMOCTOATENBHO MPHUOOPETATH HOBBIC
3HAHUS IO XUMUM B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSAMU, UCTIOJIb30BATh
COBPEMEHHBIC MH(POPMALMOHHBIE TEXHOJIOTUH [JIs MOUCKA U aHaiu3a y4eOHOW U
HAYYHO-MIONYJISPHOM MH(pOPMAIIMKM XUMUYECKOTO COJIEPIKAHHUS,

(bopMHUpPOBAHKE U PA3BUTUE Y OOYUAIOIIUXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBILIEHUS, HAOII0JATEIBLHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHMM M MPOBEACHUU XUMHUYECKOTO
AKCIEPUMEHTA,

BOCIHUTaHHE Yy oOydaromuxcs YOESKIEHHOCTH B T'YMAaHHCTHYECKOM
HANpPaBJICHHOCTH XUMHM, €€ BAKHOW pOJM B PEIICHUM TJ00AbHBIX MPOOIEM
PaLMOHATILHOTO TPUPOONOJIB30BAHMS, MOMOJIHEHUS SHEPTETUUECKUX PECYPCOB U
COXPaHEHMsI MPUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOJMMOCTH OEpPEKHOTO
OTHOLIEHUWS] K TPUPOJEC W CBOEMY 3J0POBbIO, a TAKXKE MPUOOPETEHMs OMbITa
UCMOJIb30BAHUsl TMOJYUEHHBIX 3HAHWWA Ui TMPUHITHAS TPAMOTHBIX PELICHUH B
CUTYAIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM mmaHe cpeaHero oOmiero o0pa3oBaHUs MPEAMET «XUMUSD
0a30BOr0 ypOBHS BXOJAUT B COCTaB MPEAMETHON 001acT «ECTECTBEHHO-HAY YHbIC
OPEIMETBIY.

OO01wee Yucito 4acoB, OTBEAEHHBIX U U3YUEHUS] XUMHH, HA 0a30BOM YPOBHE
cpenHero oduiero odpazopanusi, cocrapiser 68 yacos: B 10 knacce — 34 yaca (1
yac B Heemo), B 11 kimacce — 34 vaca (1 4ac B HEENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPT'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHH4eCKOH XUMHH

[IpeaMeT OpraHUyYECcKOil XUMUK: €€ BOBHUKHOBECHUE, PA3BUTHE U 3HAUYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. Te€opHs CTPOEHUS OPraHUYECKUX
coenquHeHuit A. M. ByTiiepoBa, €€ OCHOBHBIE MONOXKEHHS. CTPYKTYpHBIE POPMYJIBI
OPraHMYECKUX BEIIECTB. [OMONOrMsi, W30MEpUs. XUMHWUYECKas CBSI3b B
OPraHUYECKAX COCAMHEHUIX — OIMHAPHBIE U KPATHBIC CBSI3H.

[Ipeacrapnenune o Kiaccupukanuu OpraHMYECKUx BelecTB. Homenknartypa
OPraHMYECKAX COCAVHCHHUN (CUCTEeMAaTWyecKas) W TPUBUAIBHBIE HAa3BaAHUs
BOKHEHIINX ITPEACTABUTEIECH KIIACCOB OPraHNYECKUX BEIECTB.

OKCIIEPUMEHTAJIBHBIE METOABl M3YUYEHHWs BEUICCTB M WX TNPEBPALICHUN:
O3HAKOMJICHME ¢ 00Opa3laMu OPraHMYeCKMX BEIIECTB W MaTrephajaMM Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OPraHMYECKHX BEHIECTB, HAOMIOACHHE W
OMHCAHUE IEMOHCTPALMOHHBIX OMBITOB MO MPEBPALLIECHUIO OPraHUYECKNX BEIICCTB
NPY HarpeBaHWH (TUIaBJIEHUE, OOYTIIMBAHUE U TOPEHUE ).

Yraesogopoasl

AJKaHbl: COCTaB M CTPOCHUE, TOMOJIOTMUECKHWA psaa. MetaH w 3TaH —
OPOCTEHIINE TPEACTABUTENN AJKAHOB. (DU3WYECKME W XHMHUUYECKHUE CBOKCTBA
(peakumMy 3aMElICHUsT W TOPEHHs), HAXOXKIACHWE B MPUPOAC, MOJYYEHUE U
NPUMEHEHUE.

AJIKEHBI. COCTaB U CTPOCHHE, TOMOJIOTHYECKHAN psifl. DTWICH U MPOTWIEH —
OPOCTEHIINE TPEACTABUTENN AJKCHOB. (DU3WYECKUE W XHMHYECKHUE CBOKCTBA
(peakuMyM TUAPUPOBAHUS, TAJOTCHUPOBAHWS, THIAPATALAWA, OKUCJICHUS W
NOJIMMEPH3ALINHN ), TIOJTYUYEHUE U TPUMEHCHHE.

Ankaguensl. OytammeH-1,3 u metmnOyranmeH-1,3: CTpoeHue, BaKHEHIIWE
XUMHYECKHE CBOWCTBA (peakuusi momumepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4yKa U PE3UHBIL.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUAN psill. ALICTUATIEH
— TPOCTEHIIMNA NPEACTABUTENL AJIKWHOB. COCTAB, CTPOCHUE, (PU3MYECKHE W
XUMHUYECKHE CBOMCTBA (PEaKkLMK TMAPUPOBAHMS, TaJIOTCHUPOBAHUS, TUAPATALIH,
TOPEHMS ), TOJTYYEHUE U IPUMEHEHHE.

Apenbl. benson: cocra, cTpoeHHME, (PU3HUECKHE M XMMHUYECKHE CBOMCTBA
(peaKkuuy rajoreHMpPOBaHKMS U HUTPOBAHUS ), TIOJYUYEHUE W MPUMEHEHHE. 10/1y0I1:
cocmas,  cmpoenue,  Quzuyeckue U Xumuyeckue — ceolicmeda  (peaxyuu
2ANI02eHUPOBANUSL U HUMPOBANUsL), nodyyenue U npumernenue. TOKCHYHOCTB
apeHoB. ['eHeTMdyecKas CBs3b MEXKAY YIVIEBOAOPOJAMH, NPUHAMICKAUMA K
Pa3IMYHBIM KJIACCaM.



[IpupoaHblE MCTOYHMKHM YTJIEBOAOPOAOB. [IpUponmHBIA ra3 W MONyTHBIE
He(dTsaHbie Ta3el. Hedre m €€ mpoucxoxaeHne. CnocoObl nepepaboTkn HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKWI, KaramuTUdeckuii), nuponu3. [IpomykTel
nepepaboTki He(PTH, X MPUMEHEHUE B MPOMBILUICHHOCTH U B ObITy. KaMeHHbINH
YTOJIb B TPOAYKTHI €70 MEPEPAOOTKH.

OKCIIEPUMEHTAIIBHBIE METOABl M3YUYEHHWs BEUICCTB M WX MPEBPALICHUN:
O3HAKOMJICHME C o00pasnamMu IJ1acTMacC, KAaydyKOB M PE3WHBI, KOJUICKIHMH
«Heptb» ®  «Yroib», MOACTUPOBAHWUE  MOJIEKYJ  YIJIEBOJOPOIOB W
raJTIOT€HONMPON3BOAHBIX, MPOBEICHUE NPAKTUYECKON PabOThI: MONyUYeHHUE STHIICHA
1 U3YYEHUE €r0 CBOUCTB.

Pacu€THbIe 3a1a4u.

BrlunciieHuss mo ypaBHEHMIO XWMMUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEUICCTBA WM MPOAYKTA PEAKLUHU MO U3BECTHBIM MAcCe,
00BEMY, KOMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIHA MPOAYKTOB PEAKLIUN ).

Kuciopoacoaep:xkamue oprann4ecKue CoeANHEHHs

[IpenenbHple OQHOATOMHBIE COUPTBI. METAHOI M 3TaHON. CTPOCHUE,
(U3AYECKUE W XMMUYECKME CBOHCTBA (PEAKUMM C AKTHBHBIMA METAJUIAMH,
TaTOTEHOBOJOPOAAMH, TOPEHHUE), TMPUMEHEHHE. BOaOpomHbIE CBS3M MEXKIY
MOJIEKYJIAMH CIIMPTOB. JlefCTBHE METAHOIA M STAHOJIA HA OPTaHKU3M YeJIOBEKa.

MHOroaTOMHbBIE ~ COMPTHL. OTWICHIJIMKOAbL W [JIMIEPUH.  CTPOCHUE,
(U3AYECKNE W XHMHYECKHE CBOMCTBA (B3aUMOJCHCTBME CO  IIEIOYHBIMHU
METAJIAMHU, KAQUECTBCHHAs PEAKIMS HA MHOTOATOMHBIE CIUPTHI). JlelcTBHE HaA
OpraHm3M 4esoBeka. [[puMeHeHre MrunepruHa i STUIICHTJIAKOJISL.

@DeHON: CTPOCHHE MOJICKYJIbl, (U3MYECKHE W XHMHYECKHE CBOMCTBA.
TokcnunocTs penomna. [Ipumenenne penona.

Anpaeruapl U Kemonvi.  DOPMANBACTHA, aUCTANBACTHA. CTPOCHUE,
(U3NYECKNE W XUMHUYECKUE CBOMCTBA (PEAKLMM OKHCIEHUS W BOCCTAHOBIICHUS,
KAUECTBEHHBIC PEAKIIMH ), TOJYUYECHUE U TPUMEHEHHE.

OOHOOCHOBHBIE MpeAcnbHBIE KapOOHOBBIE KHUCJIOTHL ~MypaBpuHas W
YKCYCHAsl KUCJIOTBI. CTPOEHUE, (PU3NUECCKHE W XMMHUYECKHAE CBOMCTBA (CBOICTBA,
olOume s Knacca KHCIOT, Peakuus 3Tepu(uKalnm ), MOTyYEHHE U TPUMECHEHHUE.
CreapriHOBass M OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENM BBICHIMX KapOOHOBBIX
KHCTOT. MbIJ1a KaK COJIM BBICIIMX KapOOHOBBIX KACIIOT, UX MOIOLICE AEHCTBHE.

CnoxkHble >QUpbl Kak MNPOU3BOAHBIE KapOOHOBBIX KMCHOT. ['maponus
clI0kHBIX 3(pupoB. XKupsl. ['maponus sxkupos. [IpumeHenne skupoB. buonornueckas
POJIb XKHUPOB.

YrneBoabl:  CcocTaB, KlacCH(pUKaUMs  YIJIEBOAOB  (MOHO-, [HU- H
nonucaxapuasl). ['Jroko3a — npocreiimmii MOHOCaXapua: 0COOCHHOCTH CTPOCHHUS
MOJIEKYJBI, (U3AYECKHE W XUMHUYECKHE CBOWCTBA (B3aMMOJACHCTBHE C




ruapokcugom Menu(Il), okucieHne aMmMuayHbiM pacTBOpoM okcuia cepeopa(l),
BOCCTAHOBJICHUE, OPOXKEHHWE TJIFOKO3bl), HAXOKIACHHE B MPUPOJE, MPUMEHEHUE,
ouosoruueckas posib. ®otocuHTe3. DpyKTo3a KaK M30MEP TITHOKO3HI.

Kpaxman u nemmono3a Kak NpupoaHble momuMepsl. CTPOEHUE Kpaxmalia
HEUTON03bl.  DU3AYECKHE M XMMHUYECKME CBOMCTBA Kpaxmana (TUApPOJIH3,
KAQUECTBEHHAs PEAKLUS C HOJIOM).

OKCIIEPUMEHTANIBHBIE METOABl M3YUYEHHS BEUICCTB M WX MNPEBPALICHUN:
NPOBEICHUE, HAOMIOJCHUE W ONMUCAHWUE JEMOHCTPALMOHHBIX OIBITOB. TOPECHHE
CIUPTOB, KAYECTBEHHBIE PEAKIMM OJHOATOMHBIX CHOUPTOB (OKHCIECHUE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBUE TIIHIICPUHA C
ruapokcuaoM meau(1l)), anpaernioB (OKMCICHHE aMMUAYHBIM PACTBOPOM OKCHAA
cepebpa(l) m ruppokcuaom memu(ll), B3aUMOIEHCTBME Kpaxmana € HOJOM),
NPOBEJCHUE MPAKTUYECKOM pabOTHI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacu€THble 3a1a4u.

BrlunciieHuss mo ypaBHEHMIO XUMUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEHICCTBA WA MPOAYKTA PEAKUMHU MO U3BECTHBIM MAaccCe,
00BEMY, KOMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOAYKTOB PEAKLIUN ).

A30TconepKAIME OPraHUYECKUE COCTMHECHHSI.

AMHHOKHUCIIOTHL KaK aM(POTEpHbIE OPraHUYECKUe COCAMHEHHS. DU3NYECKUE
Y XMMHYECKHAE CBOMCTBA AMWHOKHCIIOT (Ha MpUMeEpe MMuuHA). buomormyeckoe
3HAQUYEHUE aMUHOKUCIIOT. [lenTuapl.

benkn kak mpUpOIHBIE BBICOKOMOJIEKYJISIPHBIE COeauHEHMs. [lepBuuHas,
BTOPAYHAS W TPETHYHAS CTPYKTypa O€nKOB. XWMHWYECKHE CBOMCTBA OCIKOB:
THAPOJIN3, ACHATYPALUsI, KAYECTBEHHBIE PEAKIIMA HA OCITKH.

OKCIIEPUMEHTAJIBHBIE METOABl M3YUYEHHWS BEUICCTB M WX MNPEBPALICHUN:
HAOJIFOICHUE W OMHMCAHUE JEMOHCTPALMOHHBIX OMBITOB: ACHATYpalys OCIKOB PH
HarpeBaHWy, LIBETHBIE PEAKIIUA OCITKOB.

BoicokomosieKy/sipHbIe COeIMHECHHUS

OCHOBHBIE TIOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COCAMHEHUNA: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOIMMEPU3ALAN, CPEIHSS MOJICKYJISIPHAS
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHCHHA —
NOJIMMEPHA3ALINS U MOJIMKOHICHCALIHS.

OKCIIEPUMEHTAIIBHBIE METOABl M3YUYEHHs BEUICCTB M WX NPEBPALICHUN:
O3HAKOMJICHUE ¢ 00pa3laMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
KAy 4yKOB.

MeKnpeIMETHBIE CBA3H.

Peanuzanus MEXITPEIMETHBIX CBSI3€H MPU U3yUECHUN OPraHUYEeCKOW XUMUU B
10 Kimacce OCYWIECTBISETCS 4YEPE3 HMCIOJNB30BAHME KaK OOLIMX €CTECTBEHHO-



HAyYHBIX TOHATHM, TaK W MOHATHM, SBISIOIIMXCS CUCTEMHBIMM JJIsi OTIACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKIIA.

OO61mue ecTeCTBEHHO-HAYYHbIC MTOHATHS: SBJICHUE, HAYUHBIN (DaKT, TMmoTe3a,
3aKOH, TEOpHS, aHAJIU3, CUHTE3, KIacCU(UKALMS, MEPUOJMYHOCTh, HAOIIOACHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE.

dusuka: MaTepus, OSHEPrus, Macca, aroM, DJJIEKTPOH, MOJIEKYyJa,
SHEPreTUYECCKU YPOBEHb, BEIIECTBO, TENNO, OOBEM, arperarHoe COCTOSHHE
BEIIECTRA, (PU3NUECCKUE BETUIMHBI M €TUHUIIBI UX U3MEPEHUSI.

buonorus: kneTka, opraHusM, Ouocdepa, 0OMEH BEUIECTB B OPraHU3ME,
¢oToCHHTE3, OMOIOTMYECKM AaKTUBHBIC BeliecTBa (O€NKH, YTJICBOIBI, >KUPHI,
(PEPMEHTHI).

['eorpadus: MuHEpasbl, TOPHBIC MOPOIbI, MOJIE3HBIE WCKOMAEMbIe, TOTUIHBO,
PECYPCHI.

TexHONorus: MWINEBbIC MPOAYKTHI, OCHOBBI PAIMOHANIBHOTO THUTAHMS,
MOTOIINE CPECTBA, JIEKAPCTBEHHBIC M KOCMETUUECKUE MpEnapaThl, MaTEpUasIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPITAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKUH BieMeHT. ATOM. Sapo aroma, HM30TONBL. JIEKTPOHHAS
000JI04Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHHA. ATOMHBIE opOuTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacnpeleicHHs SJIEKTPOHOB MO OpOUTAlsIM B aroMmax
3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAS KOH(QUTYypaLMs ATOMOB.

[Tepuoanueckuit 3akoH U [lepuoanyueckas cucTeMa XUMHUYECKUX HJIEMEHTOB
J. K. MenpaeneeBa. CBsi3b NMEPUOAMYECKOTO 3aKOHA M [IeprOaMYECKON CUCTEMBI
XUMHYeCKUX dreMeHTOB JI. M. MenneneeBa ¢ COBPEMEHHON TEOpPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOMCTB XMMHWYECKHUX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJOKHBIX BEUICCTB MO TpynmnaM M IMEPUOaM.
3HAYECHHE NMEPUOAUYECKOTO 3aKOHA B PA3BUTHHU HAYKH.

CtpoeHue BemiecTBa. XWUMHYECKAs CBiI3b. BUABI XUMHUYECKOW CBS3H
(KOBAJICHTHAsT HEMOJSIPHAs W MOJISIPHAS, MOHHAS, METaUIMYecKas). MexaHu3Mbl
0o0pa3oBaHKWsl KOBAJCHTHOH XWMWYECKOW CBs3M (OOMEHHBIHA M JOHOPHO-
aKuenTopHelid). BomoponHas cBsidb. BaJleHTHOCTB. DJNEKTPOOTPULATENBHOCTb.
Crenenb okucieHus. MOHbI: KATUOHBI U AHUOHBI.

BemecrBa  MOJIEKYJISPHOTO M HEMOJEKYJISPHOIO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTABA BEIECTBA. THIbI KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT THUIA KPUCTAUIMYECKON PEIIETKH.

[ToHATHE O AMCHIEPCHBIX CHUCTEMAX. MICTUHHBIE M KOJJIOMIHBIE PACTBOPHI.
MaccoBast 10J1 BEILIECTBA B paCTBOPE.



Kiaccupukanms HEOPraHUYECKUX COCIUHEHUH. Homenkiatypa
HEOPraHWYECKUX BEIIECTB. ['€HETHYecKas CBA3b HEOPraHWYECKUX BEILECTB,
[PUHAJIEKAMX K Pa3IMYHBIM KJIaccaMm.

Xumuueckas — peakuus.  Kiaccnukanmss  XMMUYECKMX — PEeakUuuii B
HEOPraHUYEeCKOM M OPraHMYECKOW XMMHUHM. 3aKOH COXPAHEHUS MACChl BEILIECTB,
3aKOH COXPAHEHUS U IIPEBPALLECHUS SHEPTUH IPYU XUMUYECKUX PEAKLIMSAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMy4HbIX (akTopoB. OOpaTuMbIe
peakimu. XuUMHUYECKOe paBHOBecHe. DaKTOpbI, BIUAIOMIME HA COCTOSHHE
XUMH4ecKoro paBHoBecus. [Ipunumn Jle [arense.

OnekrponuTryueckas aucconuanus. CUabHbIC U ci1adble 3JIEKTpouThL. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KUCIIasd, HEUTpalIbHA, IIEJI0YHAas.

OKHCIIMTENBEHO-BOCCTAHOBUATEIILHBIE PEAKIUU.

OKCIEPUMEHTAIBHBIE METOABl M3YYEHUS BEIIECTB M WX MPEBPALICHUIA:
nemoHcTpaums Tabmun «[lepponuyeckas cuctemMa XUMHUECKUX 3yieMeHToB [, .
MenpeneeBa», U3yUYEHUE MOJENCH KPUCTAUTMYECKUX PEMIETOK, HAOMIOJCHUE W
OMHCAHUE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPOJA B IPUCYTCTBUU KaTa3aTopa, ONPEACIICHUE CPEAbl pACTBOPOB BELLECTB
C TMOMOLIBI YHUBEPCAIBHONO HMHAMKATOpPA, PpEaKIMd HMOHHOrO0 OOMEHA),
NPOBEICHUE MPAKTUUECKON paboTel « BiusHue paznuiHbIX (GakTOPOB HA CKOPOCTH
XUMHAYECKON PEAKIIUN .

PacuérHbie 3anauu.

Pacuétel 1O ypaBHEHUsSIM XUMHYECKHX pEaKUMid, B TOM  YHUCIIE
TEPMOXUMHYECKUE PACYETHL, PACUYETHl € MCIOJIB30BAHUEM IOHATHSA «MaccoBas
JIOJISL BELECTBAY.

Heopranuveckast xuMust

Hemeramuiel.  Ilomoxxenne HemetauioB B llepuoamueckoit  cucrteme
xumuueckux saemMeHtoB J[. M. MenaeneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB.
OU3NYECKUE CBOMCTBA HEMETAUIOB. AJUIOTPONMUS HEMETAUIOB (HA MPUMEPE
KUCJIOPOJa, cephbl, ocdopa u yrieposaa).

XUMUYECKUE CBOWCTBA BAKHEHIMX HEMETA/UIOB (rajlOr€HOB, CEPHI, a30Ta,
dochopa, yrmepoga W KPEMHMS) M MX  COCIMHCHUNA  (OKCHJIOB,
KHCIIOPOACOACPKAIIUX KMCIIOT, BOAOPOIHBIX COCAMHEHUN ).

[IpuMeHeHne BOKHENIINX HEMETAIIJIOB U UX COCIUHEHU.

Meraubl. 1lonoxxkenne MetamioB B lIepuoaMYecKOil CHCTEME XUMHUYECKUX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JIOYEK
aTOMOB MeTa/uioB. O0mue Quanveckue CBOHCTBA METaLUIOB. CIUIaBbl METAIIOB.
DNEKTPOXUMHUYECKUI PAJT HANPSHKEHUI METAIIIIOB.

XUMHUYECKUE CBOWCTBA BAXXHEHIINX METAUIOB (HATPUH, KM, KaJbIWi,
MarHui, aJllOMUHUH, IITHK, XPOM, 5KEJIE30, MEJb) U KX COCTUHCHHUIA.



OO0wue cnocoObl MOMy4YeHUs METAUIOB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

OKCIIEPUMEHTANIBHBIE METOABl M3YUYEHHWs BEUICCTB M WX MPEBPALICHUN:
U3yUYCHHE KOJUIeKIMA «MeTauibl W CIUIaBb», 00pa3loB HEMETAIOB, PELICHHE
SKCICPUMEHTAIIBHBIX 3a/1a4, HAOMIOACHHE W ONWUCAHUE JCMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE TMAPOKCUAA ATOMUHHUS C PACTBOPAMH
KHCJIOT W IIEN0YEH, KAUECTBEHHBIE PEAKIIMM HA KATHOHBI METAJLIIOB).

Pacu€THble 3ana4n.

Pacuétel Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BCIIECTBA, MAacCce WIH 00bEMY OJHOTO W3 YYaCTBYKOIIMX B PEAKIHMU BEIIECTB,
pacuéTel Macchl (00bEMA, KOJIMYECTBA BEWIECTBA) MPOAYKTOB PEAKLIMH, €CIIA OJTHO
U3 BELIECTB UMEET MPUMECH.

XUMUS U KU3Hb

Ponap xumum B 00€CEYEHUM HKOJIOTMYECKOM, SHEPreTHUCCKOW M MUIIECBOM
0€30MaCHOCTH, pPa3BUTUM MEAWLMHBI. [IOHATME O HAy4HBIX METONAX MO3HAHWUS
BEIIECTB U XUMUYECKUX PEAKLIMIA.

[Ipeacrapnenuss 00 OOMMX HAYYHBIX MNPUHOUNAX MPOMBILUICHHOTO
NOJIyYEHHUS] BAKHENIIINX BEILICCTB.

YenoBek B MUPE BEIIECTB M MAaTCPUAIOB. BAKHECHINWE CTPOUTENIBHBIE
MaTepHUabl, KOHCTPYKLMOHHBIE MATEPHAbl, KPACKH, CTEKJIO, KEpPaMHUKa,
MaTEPHAJIbl 7Sl JIEKTPOHUKH, HAHOMATEPHAIIbl, OPraHUYECKUE U MUHEPATIbHBIC
ya00pEHU .

XWMHAS W 370POBBE YEIOBEKA: MPABHJIA WCIHOJB30BAHUS JIEKAPCTBEHHBIX
NPEnapaToB, MpaBuia 0€30MaCHOT0 MCMOJIB30BAHUS MPENapaToB ObITOBON XUMHU
B MIOBCEIHEBHON JKU3HMU.

MeKnpeIMETHBIE CBA3H.

Peanuzanmss MEXKNPEeAMETHBIX  CBSI3¢H MNpU  M3yYCHUM OOWIEH W
HEOPraHMYECKON XUMUK B 11 Kmacce OCYIIECTBISIETCS YEPE3 UCTOIb30BAHUE KaK
oOUMX €CTECTBCHHO-HAYYHbBIX TMOHATHH, TaK W TOHATHH, SBISIOLIMXCS
CUCTEMHBIMU JIJIsl OTAENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIAKIIA.

OO1pre €CTECTBEHHO-HAYYHbIE TOHATHS: HAYUYHBIA (PAKT, TMUMOTE3d, 3aKOH,
TECOpUs, AaHAM3, CHUHTE3, KIacCu(puKauusa, TEPUOAUYHOCTh, HAOIIOIEHUE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPCHUE, SIBIICHHC.

du3nka: MaTepusi, SHEPTUs, Macca, aToOM, SJIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOI, PAANOAKTHBHOCTh, MOJIEKYJIA, SJHEPTETUUECKUH YPOBEHD, BEIIECTBO, TEIIO,
00BEM, arperatHoe COCTOSIHME BEIIECTBA, (PU3NUECCKUE BEIMYMHBI U €IUHULBL X
U3MEPEHUS, CKOPOCTb.

buonorusi: kneTka, oOpraHm3Mm, SKOcuCTeMa, Ouwocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEILECTB B OPraHU3ME.



['eorpadus: MuHEpaAsbl, TOPHBIE MOPOBI, MOJIE3HBIE UCKOMAEMBIE, TOTUIMBO,
PECYPCBL.

TEeXHONMOrus: XUMUYECKass MPOMBILUIEHHOCTb, METAJUTYPIUsl, TPOU3BOACTBO
CTPOUTEIBHBIX MATEPUAIOB, CENBCKOXO3SMCTBEHHOE NPOU3BOJACTBO, MUIICBAs
OPOMBILIIEHHOCTh,  ()apMAlleBTHUYECKAss  MPOMBIIIEHHOCTh,  ITPOU3BOJCTBO
KOCMETHYECKUX MPENaparoB, NPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEPUAIIOB,
BIEKTPOHHAS MPOMBILIIIEHHOCTh, HAHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA
JIMUHOCTHBIE PE3YJIbTATBI

dI'OC COO ycraHaBavBacT TpeOOBaHWS K Ppe3yjbTaTaM OCBOECHUS
o0yyaromuMucs MporpaMM CpeaHero oOmero oOpa3oBaHusl (JIMUHOCTHBIM,
METANPEIMETHBIM M MPEeAMETHbIM). HayuHo-MeTommyeckold OCHOBOM  Juis
pa3paboTKH TUIAHUPYEMBIX PE3YJbTAaTOB OCBOCHHS MPOrpaMM CPEAHEro O0MIEero
00pa30BaHus SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO.

B coOTBETCTBMM € CHCTEMHO-AEATENIBHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJBTATOB OCBOCHUS MpEAMETa «XHMHsS» HA YPOBHE CPEIOHETO
o0mero 00pa3oBaHus BBIICIEHBI CJIETY FOIIME COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUHCKONW TIPAKIAHCKOW HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH W CAMOOIPENCTICHHIO,

HAJIMYME MOTHUBALMU K 00y YECHHIO;

LIETICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCIKACHHUIA JTUYHOCTH HA OCHOBE
KITFOUEBBIX LIEHHOCTEH M HCTOPUYECKUX Tpaaulnii 6a30BOH HAYKH XUMUU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYAKOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JESATENIBHOCTH LEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMH LETOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYME MPABOCO3HAHMS SKOJOTHUYECCKON KYJIBTYPhl H CIOCOOHOCTH CTaBUTh
LEH U CTPOUTH KU3HCHHBIE TJIAHBI.

JIMYHOCTHBIE PE3YJBTATHl OCBOEHUS MpeAMETa «XUMHs» AOCTUTAKOTCS B
€AMHCTBE Y4YeOHOH W BOCHUTATENILHOM JEATEIbBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJCATAMH POCCUICKOTO TPAKAAHCKOTO OOWIECTBA, MPUHATHIMH B OOLIECCTBE
HOpMaMW M MpaBWJIaMM  TOBEACHHUSA,  CIOCOOCTBYIOIIMMH  MPOLECCaM
CaMOIIO3HAHUs, CaMOPAa3BHTUS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00y 4arommxcsi.

JIMYHOCTHBIE pPE3yJbTATBl OCBOCHUS MpeaMeTa «XUMHS»  OTPaXKaroT
C()OPMUPOBAHHOCTb OMNBITA MO3HABATEIIBHON M MPAKTUYECKOW AEATEIbHOCTH
00y 4arImMXCcs M0 pean3aliy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YUCIIC B
YaCTH:

1) rpazknaHCKOr0 BOCIUTAHUSA .

OCO3HAHUsI OOYYAIOUIMMHKCS CBOMX KOHCTUTYLIMOHHBIX TTPAB U 00S3aHHOCTENH,
YBOKECHHS K 3aKOHY W TIPABONOPSIKY

NPEACTABICHUS O COLMAIBHBIX HOPMax M NPAaBHIAX MEKIMYHOCTHBIX
OTHOLICHUH B KOJUJIEKTUBE;



TFOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPU CO3JAHUH
y4E€OHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M MO3HABATENIBHBIX 33]a4, BBIMOJTHCHHH
XUMHYECKUAX SKCTIEPUMEHTOB,

CHOCOOHOCTH TMOHUMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMeHThI IPYTUX MPH AHATIU3E PA3IMYHBIX BUAOB YUEOHON ACITENbHOCTH,

2) NaTpHOTHYECKOT0 BOCIIUTAHUSA

LEHHOCTHOTO OTHOIICHUS K MCTOPHYECKOMY M HAy4YHOMY HACJIECAHIO
OTCUYECTBECHHOM XMMHUH,

YBAKEHHUS K TPOLECCY TBOPYECTBA B OOJACTH TECOPUM M NPAKTHUYECKOTO
NPUMCHECHUSI XHUMHHU, OCO3HAHWS TOrO, YTO JOCTHXKEHUS HAYKW €CTh pe3yjbTar
JUIATENBHBIX ~ HAOJIOJACHUN, KPONOTIMBBIX  HKCHEPUMEHTAIBHBIX  MOWCKOB,
IIOCTOSIHHOT'O TPY/J1a YYCHBIX U NPAKTUKOB;

WHTEPECA W TO3HABATEILHBIX MOTHBOB B TMOJNYYEHHHM W TMOCIEAYIOLIEM
aHan3e MHPOPMAUKN O MEPEAOBBIX JOCTHKCHHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3TUUYECKOTO MOBEICHUS,

CHOCOOHOCTH OLICHMBATh CUTYALIMU, CBI3aHHBIC C XUMUYECCKHUMH SIBICHUSIMM,
Y NIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMbI H LEHHOCTH,

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M MOCTYNKHM CBOMX TOBAPULICH C
NO3ULMI HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHWUE MOCIEACTBHMA ATHX
NOCTYIIKOB;

4) popmMupoBaHusi KyJbTYpPbI 310POBbSI:

NOHMMAHWsI LEHHOCTEH 3I0poBOr0O M Oe3omacHoro obpasa >KHU3HW,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (PU3MYECKOMY W
NICUXHYECKOMY 3/10POBBIO;

coOmoicHus MpaBujl O€30MacHOr0 0OpalieHuss ¢ BEUIECTBAMU B OBITY,
ITOBCEIHEBHOM JKA3HU U B TPYAOBOM AEATEIBLHOCTH,

NOHMMAHWSI LEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUICKTHBHOTO
0€30MacHOT0 MOBEACHUS B CUTYALUsX, YTPOKAIOIIMX 3J0POBBIO U KH3HU JIFOJIEH;

OCO3HAHWsI MOCJEACTBUIA W HENPUSITHS BPEAHBIX MPUBBIUEK (YMOTPEOICHHUS
AJIKOTOJ1s1, HAPKOTUKOB, KypEHU ),

S) Tpy10BOTO BOCIMTAHUS:

KOMMYHMKAaTUBHOW  KOMIETEHTHOCTM B Y4eOHO-MCCIEAO0BATEIBCKOM
JESATENIbHOCTH, OOLIECTBEHHO TOJIE3HOH, TBOPYECKOH M JIPYrMX BHJAX
JESATENBHOCTH,

YCTAaHOBKM HA AaKTUBHOE YYaCTHE B PCIICHUM MPAKTUYECKUX 3a4a4
COIMAJIbHON HAMPaBJIECHHOCTH (B paMKax CBOETO KJiacca, HIKOJIbI),



MHTEPECA K MPAKTUUYECKOMY M3YUYEHHUIO TPO(ECCHii pa3imyHoOro poja, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH,

YBa&KEHUS K TPYAY, TIOJSM TPyJa U pe3yabTaTaM TPYA0BOH AEATECIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOPY HWHAMBUAYAIBHOH TPACKTOPHUH
oOpazoBanusi, Oyaymed npodeccuu W peanusanud COOCTBEHHBIX >KU3HEHHBIX
NJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U
noTpedHOCTER 001IeCTBa;

6) 3K0JI0THYECKOr0 BOCIIUTAHUS :

SKOJIOTHYECKH LENIECO00PA3HOr0 OTHOIWICHUS K MPUPOAC, KAK HCTOYHHMKY
CYUIECTBOBAHUS KU3HU HA 3EMJIE,

NOHMMAHUs TJIOOATBHOTO XapaKTepa 3KOJOTMYECKUX MNPOOJIEM, BIIHSHHS
3KOHOMHUYECKHAX ITPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBbHOM CPEBI,

OCO3HAaHWsI HEOOXOAMMOCTH WCHOJIb30BAHUS JNOCTI)KCHUHA XUMUU  JUIs
PELIEHKS BONPOCOB PALIMOHAIIBHOTO MTPAPOJOIIOIB30BAHUS,

AKTUBHOTO HEIPUATHAS JOECWCTBUMA, TMPHHOCAIIAX BpPEX OKPY KaroLIEn
OPUPOHOM Cpelie, YMEHUSI MPOTHO3MPOBATH HEONArOMPUATHBIE SKOJIOTHYECKHE
MOCJIEACTBHS PEANPUHUMAEMBIX ACHCTBUI U TPENOTBPALIATH UX;

HaJIMYMS PA3BUTOTO SKOJIOTUYECKOTO MBILICHUS, SKOJIOTUYECKON KYJIBTYPBL,
OMbITa NEATENBHOCTH 3KOJIOTUYECKON HaITPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATECA WUMH B IO3HABATEIIbHOW, KOMMYHUKATUBHOW W COLMATBHON
NPAKTUKE, CIOCOOHOCTM M YMEHHsS AaKTMBHO MPOTUBOCTOATH HACOJIOTHA
xemodooun;

7) UEHHOCTH HAYYHOI 0 NIO3HAHUSL:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKM;

NOHMMAHWs CINCUM(PUKM XHMHM KaKk HAyKH, OCO3HAaHUS €€ POIHd B
(OpPMUPOBAHMM PALMOHATBHOIO HAYYHOI'O MBIINUIEHUS, CO3AAHUU LIETOCTHOTO
NPEACTABICHHUS 00 OKPYKAKOLIEM MUPE KaK O €IUHCTBE MPHUPOIBI U YETIOBEKA, B
NO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEHICHHH NPoOJIEM COXPaHCHHS
MPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUM JJIs  COBPEMEHHOMA
LMBWINA3ALMU. B €€ T'YMAHUCTUYECKOM HAIMPABIECHHOCTM M BAXKHOM POIM B
CO3[aHMU HOBOM 0a3bl MaTEpUAIBHON KYJIbTYPbI, PEIICHUN M00ANBHBIX MPOOIEM
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPIETUUYECKON, MUILIEBONA U
AKOJIOTHYECKOH O€30MACHOCTH, B PA3BUTHH MEAMLMHBI, OOECIICUCHUM YCIOBHIA
YCOEIIHOTO TPyJa M 3KOJOTMYECKM KOMQPOPTHOW >KM3HM KDKIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TIOHMMAHHWS CYLIHOCTH METOJI0B
NO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



NOJIy4aeMble 3HAHMS JUIs aHAIW3a U OOBICHEHUS SIBJICHHUN OKPYXKArOLIEro MUpa v
NPOUCXOJAIIMX B HEM U3MCHEHUN, YMEHHS IeTIaTh OOOCHOBAHHBIC 3aKIOUYCHHUS HA
OCHOBE HAy4HbIX (JAKTOB W HMCIOIIMXCS MAHHBIX C UEJIbK MOJYyYCHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO MCIOJIB30BaTh XWMWYECKUE 3HAHUS JUIs
pelIeHus Tpo0OJIEM B PEAIbHBIX KU3HEHHBIX CUTYALUSX;

WHTEPECA K MO3HAHUIO M HUCCIIEA0BATENBCKON NEATEIbHOCTH,

FOTOBHOCTH M  CIOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IMIOJIYYCHHIO HOBBIX 3HAaHWI 01O XWUMUU B
COOTBETCTBUM C KU3HEHHBIMH NMOTPEOHOCTSMHU,

MHTEPECa K OCOOCHHOCTSM TpyJa B PA3IMUHBIX chepax mpodeccrnoHaIbHOM
JESATEIHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MeranpeaMeTHBIE PE3yabTaThl OCBOEHUSI YUEOHOTO MpeaMeTa « XuMHs» Ha
YPOBHE CPEAHETO 00IIEr0 00Pa30BaHUS BKIIFOUAKOT:

3HaUMMble Uil (OPMHpPOBAHMS ~ MHPOBO33PEHHS  OOYYAROIIMXCS
MEXAMCUUTIIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHBIC TOHSITHS, OTPAKAKOIINAEC
LEIOCTHOCTh HAYYHOW KapTHMHBI MHpPa M CcOeuu(puKy METOAOB MO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (Marepus, BELIECTBO, SHEPIUs, SBIICHUE,
NPOLECC, CUCTEMA, HAYYHBIM (paKT, TPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOPUs, UCCIICAOBAHNE, HAOTIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEPCATIbHBIE YUYEOHbIE ACHCTBHS (ITO3HABATENBHBIE, KOMMYHHUKATHBHBIC,

PETYJIATUBHBIE), 00ecneYnBaroIIne (opmMupoBaHue (YHKIMOHATBHON
IPAaMOTHOCTH M COLIMAJIBHON KOMITIETEHIMU 00YYarOIUXCs,
CIOCOOHOCTh o0yJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXAMCUUTIIMHAPHBIC, MAPOBO33PEHUECKHAE 3HAHKS M YHHBEPCAIbHBIC yUYEOHBIC
JEUCTBHS B IIO3HABATEIILHON U COLMAIBHOMN ITPAKTHKE.

MeranpeaMETHBIE PE3YJIBTATEl OTPAKAKOT OBJIAJACHUE YHHUBEPCAJIBHBIMU
y4eOHBIMH  TIO3HABATEIIbHBIMM, KOMMYHHUKAaTHBHBIMH W PETYJSATUBHBIMH
JEUCTBUSIMU.

OBjanenue YHUBEpCAJIbHbIMH y4eOHbIMH MO3HABATEILHBIMH
AefiCTBUAIMM:

1) 6a3oBbIe JIOTHYECKHE 1CITICTBUS:

CaMOCTOSITENIbHO  (POPMyIMpOBaTE W aKTyaJM3WpoOBaTh  MPoOIEMy,
BCECTOPOHHE €€ paccMaTpuBaTh,

ONPENETATh LENU JNCATEIBHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUH HX
JOCTHKEHHUS, COOTHOCHUTE PE3YJIBTATHI AEATEIIBHOCTH C MIOCTABIICHHBIMU LIEJISIMU,

HCIIOJIB30BATh IIPA OCBOCHWH 3HAHUN IPUEMBI JIOTUYECKOI'O MBIIMUICHUS —
BBIJICIIATE XApPaKTEPHBIE MPU3HAKKU MOHATHW M YCTAHABIMBATHL UX B3aMMOCBSI3D,



MCIOJIb30BATh COOTBETCTBYOIIMUE MOHATHS ISl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBJICHUI

BBHIOMpPATh OCHOBAaHUS W KPUTEPUM MO KIACCU(UKAUMK BEUIECTB M
XUMHAYECKUX PEAKIINI,

YCTaHABJIMBATh TMPUYMHHO-CICACTBEHHBIE CBSI3M MEXKIY HW3y4YacMbIMH
SBJICHUSIMU,

CTPOMTh JIOTHUYECKHE PACCYXKIACHHUS (MHIYKTUBHBIC, NEAYKTHBHBIE, TIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B PACCMATPUBACMBIX
SBIICHUAX, POPMYIMPOBATH BBIBOJBI U 3aKITFOUEHUS,

NPUMEHSTh B MPOLECCE MO3HAHUS, UCTIOIB3YEMBIC B XUMUN CUMBOJIMYECCKHE
(3HAKOBBIE) MOJETH, MPEOOPA30BBIBATH MOACTBHBIC MPEACTABICHUS — XUMUYECKHIA
3HaK (CMMBOJ) D3JIEMEHTA, XUMHU4YecKas (opMysa, YpaBHEHHUE XHUMHUYECKOM
peaKkuuu — MpU PEIICHWM YYEOHBIX MO3HABATEIBHBIX W NPAKTHYECKHAX 3a/ad,
NPUMCEHSTh Ha3BaHHBIE MOJEJIBHBIE MPEACTABICHUS ISl BBISBICHUS XapaKTEPHbBIX
NPU3HAKOB U3yYaEMbIX BEIIECTB M XUMUYECKUX PEAKIIHIA.

2) 6a30BbIC UCCJICNOBATE/ILCKHE 1CHCTBHS:

BJIAJCTh OCHOBAMH METOAOB HAYYHOrO TMO3HAHMS BEIIECTB M XUMHUYECCKUX
PEaKIHNiA;

(OopMyJIMPOBATH LENH U 3a4a4M UCCIICAOBAHUS, UCIIOJIb30BATh MOCTABJICHHBIC
U CAMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI U1l (JOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHIIBHOCTH
BBICKA3bIBAEMbIX CY>KICHMIA,

BIAJCTh HABBIKAMHM CAMOCTOSITENIBHOTO IJIAHUPOBAHUS W MPOBEACHUS
YUYCHUUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATE YMEHUS HAONIOAATh 33 XOJI0M
NPOLECCA, CAMOCTOATENBHO MPOTHO3MPOBATh €ro Pe3ysbrar, (HOpMYJIMpPOBATH
0000EHNS ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIICAOBAHNUS,
COCTaBJIATE OOOCHOBAHHBIM OTYET O MPOJEIIAHHOM padoTe;

npuoOpeTaTy ONBIT YYCHHUYECKOH HMCCIEAOBATENbCKOM W MPOEKTHOM
JESATENIBHOCTH, MPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaAMOCTOSITEIIBHOMY
NOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]a4, MPUMECHCHUIO Pa3TU4HbIX
METOJIOB TTO3HAHMSI.

3) pa0dora ¢ nuapopmanmeii:

OPUEHTUPOBATBCS B PA3IMYHBIX MCTOYHMKAX HWH(popManmu (Hay4dHO-
NOMyJIsIPHAs JIUTEPATypa XUMHUYECKOrO COACPXKaHMS, CIPABOYHBIE MOCOOMS,
pecypcel MHTEpHETA), aHATM3UPOBATh MH(POPMALMIO PA3IMYHBIX BHAOB U (hopm
NPEACTABIICHHUS, KPUTHUYECKH OLICHUBATH eé JOCTOBEPHOCTD "
HEMPOTUBOPEUYUBOCTB,



(OopMyJIMPOBATh 3aMPOCHl U MPHUMEHATHh PA3JIMYHBIC METOJBI MPH MOWCKE U
otOope wmH(poOpMauuMK, HEOOXOMUMOW 1 BBINOJHEHUS Y4YeOHBIX 3a1ad
OOpeACACHHOrO TUIIA,

npruoOpeTaTs OMBIT WCHOJB30BaHUS WH(OPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHI M Pa3JIMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIBHYK)  (OpPMYy  TPEACTABJICHHUS
uH(popManum (CXeMsl, rpauku, TuarpaMmmel, TaOIULBL, PACYHKU U APYTHUE),

UCIOJIb30BATh HAYYHBIA SI3bIK B KAYECTBE CpeACTBA Npu paboTe cC
XUMUYECKOH WH(POpPMaUUEH: TPUMEHATh MEXKOPEAMETHBIE ((DU3NYECKUE W
MaTEMATUYECKHE ) 3HAKA U CUMBOJIBL, (POpMyIibl, aDOpeBHATY Pbl, HOMEHKIATYPY,

UCIONIb30BAaTh M NPEOOPa3OBbIBATH 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HaIJISTHOCTH.

OBy1ageHNe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JCHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYMIECTBY 00CYKIAaeMOil TEMbI B XOJ€ auanora u/uiu
JUCKYCCHM,  BBICKAa3bIBATh  WJEH, (OPMYJIMPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBIIOJIHEHUS TIPEUIOKEHHOHN 3a1a4K;

BBICTYIIATh C MPE3CHTAUMEH PpE3yJIbTATOB IMO3HABATEIBHON NEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BBIOJTHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW PadOTHI MO MCCIEAOBAHUIO CBOMCTB
M3YYaCMBIX BEILECTB, PEATU3alui YUYEOHOrO MPOEKTa U (POPMYIMPOBATH BHIBOIBI
N0 pe3yjpTaraM NPOBEAEHHBIX MCCICIOBAHWA MyTEM COIIACOBAHHMS MO3ULUI B
X0J1¢ 00CY>KIEHUSI 1 OOMEHA MHCHUSIMU.

OBy1ageHne YHUBEPCAJIbHBIMH PEryJ/JsiTHBHBIMU 1CHiCTBUSIMM:

CaMOCTOSITENIbHO TUIAHAPOBATh M OCYIIECTBISATH CBOI IMO3HABATEIIBHYIO
JESATENIBHOCTh, OMpPEaeisas €€ UeMM W 3a7aud, KOHTPOJMPOBAaTh W MO MEPE
HEOOXOIMMOCTH KOPPEKTUPOBATh TMPEATIAracMblii  aJrOpUT™M  ICHCTBUI  TipH
BBIMIOJTHEHUM YYEOHBIX M HMCCIICIOBATENIbCKUX 337a4, BbIOMpaTe Haubosee
3(hPeKTUBHBIA €MOCO0 WX PEUICHHS C YYETOM MOJIYYEHHMs HOBBIX 3HAHWUH O
BEIIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYUIECCTBIISATE CAMOKOHTPOJIb CBOEH ACIATEIPHOCTH HA OCHOBE CaMOaHAIM3a
Y CaMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI
10 KUIACC

[IpeameTHble  pe3ysbTaTel  OCBOCHHS Kypca «OpraHuyeckas XuMUsD
OTPAXKAKOT:

C(hOPMUPOBAHHOCTh  MPEACTABJACHUNA O XUMHYECKOU  COCTaBISIOMIEH
€CTECTBEHHO-HAYYHOH KApTUHBI MHpa, POJIM XUMUM B TIO3HAHUM SIBICHHMN
Opupoabl, B  (QOPMHPOBAHMM MBILUICHAS W KYJBTYPbl JHMYHOCTH, €€
(YHKIMOHATIBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl PEIIEHUS MPAKTHYECKUX 3314



U 3KOJIOTUYECKHM OOOCHOBAHHOIO OTHOILICHUS K CBOEMY 3J0POBBIO M MPHUPOIHOM
cpene;

BIAJCHAEC  CUCTEMOH  XUMWYECKMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIArarOIME TOHATHS (XUMHYECKHIA 3JIEMEHT, aTOM, JJEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTD, JIEKTPOOTPHLIATEIBHOCTD, XUMUAYECKAsT
CBS3b, CTPYKTYpHas (opmysa (pa3BEpHyTas W COKpAILIEHHAs), MOJIb, MOJISpHas
Macca, MOJISIpPHBIA OOBEM, YITIEPOAHBIA CKENET, (PYHKIMOHAIbHAS TpyMIa,
panvKall, I30MEPHS, U30MEPBI, TOMOJIOTHYECKHANA PSl, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCJIOPOA M a30TCOJEPKALINE COCIUHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCMHEHHUS ), TCOPUU U 3aKOHBI (TEOPHSI CTPOCHHS
opranuueckux BewmecTB A. M. ByTnepoBa, 3aKkOH COXpaHEHUS MACChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XWMHWHW, MHUPOBO33PCHUCCKHE 3HAHMS,
JeXale B OCHOBE TOHUMAHHSI MPUUYMHHOCTH M CHUCTEMHOCTH XHUMUYECKHUX
ABJICHUH, (DAKTOJIOTUYECKUE CBEACHHMS O CBOMCTBAX, COCTaBE, NOJYYECHUH H
0€30MaCHOM HKCIOJIb30BAHWM BAKHECHIIMX OPraHUMYECKHX BELIECTB B OBITY W
NPAKTUYECKOHN JAEITEIbHOCTH YENTOBEKA,

c(OPMUPOBAHHOCTb YMEHHMH BBISBJISATh XapAKTEPHBbIC MPU3HAKU TOHSITUH,
YCTaHABJIMBATh WX B3aMMOCBS3b, WCIOJIB30BATH COOTBETCTBYIOLIME MOHSITHS MPH
OMHCAHWM COCTaBA, CTPOCHMSI M MPEBPALUEHNI OPraHNnYECKIX COCTMHEHMIA;

c()OPMUPOBAHHOCTb YMEHHWH HCHOJIb30BATH XUMWUYECKYK) CHMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHONA)
GopMya  OpraHMYECKMX BEIIECTB M YPAaBHEHUN XUMHUYECKUX  PEaKIMid,
W3rOTABIIMBATH MOJAEIN MOJIEKYJ OPraHWYECKUX BEIIECTB UIsl MJUTFOCTPALMM WX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHUPOBAHHOCTh YMEHUN YCTAHABJIMBATH MPUHAMTIECIKHOCTh H3YUECHHBIX
OPraHMYECKAX BEIIECTB MO KX COCTABY M CTPOCHUIO K ONPEACIEHHOMY
KJIACCY/TPyNne COEAMHECHUH (YTJI€BOAOPOABI, KHCIOPOA M a30TCOAECPIKAIIHME
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COCAWHECHHMsI), JaBaTb MM HA3BaHUS MO
cucrematuueckoii Homenkiatype (IUPAC), a Takke MpPUBOAUTH TPUBUAIbHBIC
HA3BaHMs OTACIIBHBIX OPraHMYECKUX BELIECTB (3TWJIEH, MPOMMJIEH, AlCTUJIEH,
ATWICHIJIMKOJb, TIALEPUH, (PeHOos, (QOopManbICrui, aneTaabAcTu, MypPaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJICMHOBAasl KMCIIOTA, CTEAPUHOBAS KHCIOTA, TIIFOKO034,
(pyKTO3a, KpaxMaJl, [eJUTI0JI03a, TJIUIINH);

c(OPMUPOBAHHOCTh YMEHHUS ONPEACHSATh BUJbl XUMHUYECKOM CBA3U B
OPraHUYeCKUX COENMHEHUSIX (OJAMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH MOJIOKEHUS TEOPUM CTPOCHUS
opraHnueckux BemectB A. M. bymiiepoBa Ui 00bSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTABA M CTPOEHUS; 3aKOH COXPAHEHHU ST MACCHI BELECTB,;



C()OPMUPOBAHHOCTb ~ YMEHWM  XapakTepu30BaTb  COCTaB, CTPOECHHE,
(u3nUECKNE M XMMHYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3THJIEH, MPOIMMWJICH, AllCTUJIEH,
OytamueH-1,3, MetunOytanueH-1,3, OC€H30JI, METAHOJ, 3TaHOJ, ITHJICHIJIMKOJb,
[IIMUEPHAH, (EHON, aUETAIBACTH, MypPaBblHAs W YKCYCHAsh KMCJIOTHI, TJIHOKO3Q,
KpaxmaJl, HEJUTIJI03a, AMUHOYKCYCHAs KHCIIOTA), MJUTFOCTPUPOBATh TEHETHUECKY O
CBSI3b MEXKIY HUMHM YPABHECHUSIMM COOTBETCTBYIOLIMX XUMHWYECKHX PEAKUUil ¢
MCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c()OPMUPOBAHHOCTb YMEHUS XaPAKTEPU30BATH UCTOYHUKH YTJIEBOJOPOIHOTO
Chippst  (HE(Th, TPUPOIAHBIA Tra3, yroub), COOCOOBI WX NEPEpabOTKA W
NPAKTUYECKOE TPUMEHEHUE TPOAYKTOB NEPEPaAOOTKH,

Cc()OPMUPOBAHHOCTh YMEHHI MPOBOJWTH BBIYMCICHUS 10 XUMHYECCKHM
YPaBHEHHSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEMICCTBA WM MPOAYKTA
peaKuMu MO HM3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO W3 HMCXOAHBIX
BEIIECTB MJIM MPOAYKTOB PEAKLIMH ),

c(hOPMUPOBAHHOCTh YMEHWI BJIAACTh CUCTEMON 3HaHUW 00 OCHOBHBIX
METOJIaX HAYYHOrO MO3HAHUS, UCIIOJIB3YEMbIX B XUMHUH NTPH W3YUYEHHH BEIIECTB U
XUMUYECKUX SIBJICHUHA (HAOJFOJCHHUE, U3MEPEHUE, SKCIEPUMEHT, MOACIIMPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIE XUMUYECCKUE 3HAHWs [UIsl TPUHATHS PEUICHHNA B
KOHKPETHBIX JKU3HEHHBIX CHTyalMsX, CBSI3aHHBIX C BCIIECTBAMHM M MX
NPUMECHEHUEM,

c(OPMUPOBAHHOCTh YMEHUI COOMIOAATh MTPaBUIIA MOJIb30BAHUS XUMUYECCKON
nocy1ol W J1adopaTopHBIM O0OPYIOBAHMEM, a TaKKE NpaBwia OOpalleHus ¢
BEIIECTBAMM B COOTBETCTBHM C MHCTPYKLHSIMH IO BBIIOJHEHUIO JA0OPATOPHBIX
XUMHUYECKHUX OTBITOB;

Cc()OPMUPOBAHHOCTh YMEHWH [UIAHUPOBATh M  BBIMOJHATh XHUMHYECKHAN
AKCIEPUMEHT (ITPEBPALLEHHUS OPraHNYECKUX BEILECTB IPA HAIPEBAHUM, MOJTYUYEHHUE
STWICHA W W3YYECHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKUMU OPraHUYECKUX
BEIIIECTB, ACHATypaius OCJIKOB MPU HArpeBaHWM, IBETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBUM C MpaBWIAMH TEXHUKH O€30MacHOCTH TMpu OOpalEHUH ¢
BCIIECTBAMM M J1a0OPATOPHBIM 00OPYJOBAaHWEM, NPEIACTABIIATH PE3YJIbTATHI
XUMHUYECKOTO SKCIIEpUMEHTa B (POpPME 3alKMCH YPaBHEHHWI COOTBETCTBYFOLIMX
peakuuii 1 GOPMYIMPOBATH BBIBOJABI HA OCHOBE 3THUX PE3YJIbTATOB,

C()OPMUPOBAHHOCT YMEHUH KPUTHYECKH AHAIM3UPOBATH XHUMHUYECKYIO
WH(}OPMALMIO, TOJYYaeMyK) M3 Pa3HbIX MCTOYHMKOB (CPEACTBA MaCCOBOW
uH(popmanuu, MHTEpHET U ApyTHX),

c(hOPMUPOBAHHOCTh ~ YMEHHMI  cOONIOAATh  MpaBWa  SKOJIOTHYECKH
1enecoo0pa3Horo MoBEACHUS B OBITY M TPYJOBOW JACATEIBHOCTH B LEMSAX
COXPAHCHHUsI CBOETO 3J0POBbS W OKPY KAMOIICH MPUPOJHON Cpeabl, OCO3HABATH



ONACHOCTh BO3JCHCTBHS HA JKUBBIE OPraHU3MBI ONPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAs cMbIich mokazarens [1/IK, mosicHATe Ha mpumepax CcrnocoObl
VMEHBIIEHU W MPEIOTBPALCHUS WX BPEIHOrO BO3JAEHCTBUSA HA OPraHu3M
YEI0BEKa,;

JUsl 00YYaroUIMXCs ¢ ONPAaHUYCHHBIMH BO3MO>KHOCTSIMHM 3/IOPOBBS. YMEHHE
NPUMEHITh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHWS BELIECTB W
XAMUYECKUX SIBJICHUN;

JUISL  CJIETIBIX M CJIA0OBHAAINMX OOYy4YaroIUXCs: YMEHHE MCIOIb30BaTh
penbe(PHO-TOUECUHYIO CUCTEMY 0Oo3HaueHui JI. bpalins mis 3anucu XUMHYECKUX
bopmy .

11 KIIACC

[IpeameTHble pe3ynbTarhl OCBOEHUS Kypca «OOmas W HeopraHuveckas
XUMHS» OTPAKAKOT:

C(hOPMUPOBAHHOCTh  MPEJACTABJACHUNA: O XUMHYECKOH  COCTaBISIOMIECH
€CTECTBCHHO-HAYYHONW KapTUHBI MHpA, POJM XWMWH B IIO3HAHWUW SBJICHUN
Opupoabl, B  (OPMUPOBAHWUM  MBINUICHUS W KyJbTYPhl  JIMYHOCTH, €€
(YHKIMOHATIBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl PEIIEHUS MPAKTHYECKUX 334
¥ SKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO M MPUPOTHOMN
cpere;

BJIAJICHUE  CHACTEMOM  XUMHMYECKMX  3HAHUW, KOTOpas  BKJIFOYACT:
OCHOBOIOJIAraOIUe MOHATUS (XMMUYECKUI SJIEMEHT, aroM, M30Tom, S-, p-, d-
ANIEKTPOHHBIE OPOWTAIM AaTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJIECHTHOCTb, DJIEKTPOOTPULATENBHOCTD, CTENEHh OKUCICHUS, XUMHAYECKas CBA3b
(KOBAJICHTHAs!, HOHHAS, METATMYECKAs], BOAOPOIHAS ), KPUCTAUTMYECKAs PEIIETKA,
TANBl  XUMHWYECKUX  pPEaKUMi, pacTBOp, OJIEKTPOJIMTHL,  HEDIEKTPOJIUTHI,
DIEKTPOIUTHYECKAs AUCCOLMALNA, OKHUCIIATENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOH PEAKIUU, XUMUYECKOE PABHOBECHE), TCOPUM W 3AKOHBI (TEOPHS
BJIEKTPOJIMTHYECKON auccouumanuu, nepuoauueckuii 3axkon J[. M. Menneneesa,
3aKOH COXPAHEHMs MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPIUHA
OPA XMUMHYECKHAX PEAKUMUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHHA SI3BIK XHMHH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITOHMMAHUA NHPUYMHHOCTH H
CUCTEMHOCTH XUMHWYECKUX SBICHHNA, (PAKTOJIOTMYECKUE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYCHUH U OE€30MACHOM MCIOJB30BAHUN BAKHEHIIIMX HEOPraHUYECKUX
BEUICCTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIOBEKA,

c(hOPMUPOBAHHOCTh YMEHHI BBISBIISATh XAPAKTEPHBIC MPHU3HAKA TMOHSTHH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUH HEOPraHWYECKUX BELIECTB U UX ITPEBPALLECHHUI;

Cc()OPMUPOBAHHOCTb YMEHHMI HCHOJIb30BATh XUMWUYECKYK) CHMBOJIMKY JUIS
cocraBiicHuss (OPMYJI BEIIECTB M  YPABHECHUH  XHMHYECKHX  PEaKIMIA,



cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBHaibHbIE HA3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BEIICCTB (YrapHblil ra3, YIJIEKHCIBIA ra3, amMMHaK, raméHas
U3BECTh, HErAEHAS U3BECTh, MUTHEBASI COAA, TUPUT U APYTHUE),

c()OPMUPOBAHHOCTh YMEHUN OMPEACHATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHAX BJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ XUMUYECKOM
CBsI3M (KOBAJICHTHAsS, MOHHAS, METAJIMYECKAs!, BOJOPOIHASL) B COCAMHEHUSIX, THII
KPUCTAINTMYECCKOA PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJEKYJIsIpHas,
WOHHAsI, METAJJIMYECKAS ), XapaKTEP CPelbl B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIMHECHUM,

c(OpPMHUPOBAHHOCTh YMEHUMA YCTaHABIMBATh MPUHAIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HMX COCTaBY K OMNPEACIEHHOMY KJIacCy/rpymre
COCIMHEHUH (MPOCTHIE BEHIECTBA — METAUIBI U HEMETAILIBI, OKCU/IbI, OCHOBAHHS,
KHCIIOTBI, aM(QOTEPHBIE TUAPOKCUBI, COJIH ),

c()OPMUPOBAHHOCTb YMEHUI PACKPBIBATH CMBICI IEPHOAMYECKOTO 3aKoHa [l
H. Menaeneera n IEMOHCTPUPOBATE €r0 CUCTEMATH3UPYIOILYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHUYECKYIO (PYHKINN,

Cc()OPMUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX JJIEMEHTOB 14 mnepuonoB Ilepruoamyeckoil CHCTEMBI
xumudeckux ayeMeHtoB J[. M. MenaeneeBa, ucnonb3ysi MNOHATHS «S-, p-, d-
BIEKTPOHHBIE opouTanmy, «OHEPreTUYECKUE YPOBHWY, OOBSCHSATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCAMHECHUA
1o nepuogaMm u rpynnam [ IepruoandecKkoi CUCTEMbI XUMUYECKUX 31eMEHTOB [, .
Menaeneena,

c()OPMUPOBAHHOCTh ~YMEHMW  XapaKTepu30oBaTh (OMHCHIBATH)  OOHIME
XUMUYECKAE CBOWCTBA HEOPraHUYECKMX  BELICCTB  PA3NMYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE TCHETUYECKON CBSI3M MEXKIY HEOPTraHUYECKMMU
BEILIECTBAMH C IOMOILBK YPABHEHUI COOTBETCTBYOIINX XUMUUECKUX PEAKLIMIA,

c()OPMUPOBAHHOCTh YMEHUS KIACCHPUIMPOBATH XMMUUYECKUE PEAKLIAU TIO
PA3IMYHBIM TPU3HAKaM (YKMCIIy W COCTaBY PEarupyrolluX BEUIECTB, TEIIOBOMY
3 dexTy peakiuuu, U3BMEHEHHUIO CTETICHEH OKUCICHUS SJIEMECHTOB, OOPaTUMOCTH
PEAKIMH, YUACTUIO KaTaanu3aTopa),

c()OPMUPOBAHHOCTb YMEHWH COCTABIIATH YPABHEHUS PEAKUMH Pa3TU4HbBIX
TUIOB, TIOJIHBIE U COKPAIIEHHBIC YPABHEHHS PEAKIIUII HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHIA,

C()OPMUPOBAHHOCT YMEHUH TPOBOAMTH PEAKUUH, MOATBEPKIAOIINE
KQUECTBEHHBI COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BEIUECTB, PACIO3HABATH
ONBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHWUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHMH  pacKpblBaTh  CYLIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBHUTENBHBIX PEAKIMIA MOCPEACTBOM COCTABJIECHUS JIEKTPOHHOrO OanaHca
OTAX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUH OOBICHSATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH
PEAKIMKU OT Pa3InYHbIX (PAKTOPOB; XAPAKTEP CMELICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHEUIHETo Bo3aekcTBus (npunuun Jle [Hlarense);

c(OPMUPOBAHHOCTh YMEHUH XapakTepU30BaThb XUMHUECKHE MPOLECCHI,
JeKallue B OCHOBE MPOMBIIIJICHHOTO MOJyYE€HUS! CEPHON KUCIIOTHI, aMMHaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABACHUNA 00 OOMIMX HAYYHBIX NPUHIMMNAX U
AKOJIOTUYECKUX MPOoOsieMax XMMUYECKOTO TPOM3BOJICTRA,;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOJUTH BBIUYMCIIEHUS C HCMOJIb30BAHUEM
MOHATUS «MACCOBas J0Jisl BELIECTBA B PAaCTBOPE», OOBEMHBIX OTHOLICHUI ra3oB
OpU XUMUUYECKUX PEAKIIMIX, MACChl BELIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe WM O00BEMY OJHOTO W3 YYACTBYIOLIUX B PEAKIUU
BEUIECCTB, TEIJIOBOrO 3 eKTa peakiuuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIICCTB, MPEBPALICHUS U COXPAHEHUSI SHEPTUHY;

c(OpMHUPOBAHHOCTh YMEHUI COOMIONATh MPpaBUia MOJb30BAHUS XUMUYECKOH
noCcy1I0l W J1aboOpaTopHBIM O0OPYJIOBAHMEM, a TaKKE NpaBwia OOpalleHUs ¢
BELICCTBAMU B COOTBETCTBMM C MHCTPYKLHUSMHU MO BBHIMOJHEHUIO JA00PAaTOPHBIX
XUMHYECKUX OTBITOB,;

c(OPMHUPOBAHHOCTh YMEHHUI TMJAHUPOBATH U BBIMOJIHATH XUMHUYECKUH
AKCIEPUMEHT (Pa3jio’KEHUE MEPOKCHUIA BOJOPOJa B MPUCYTCTBUM KaTalu3aropa,
OMpPENETICHUE Cpelbl PACTBOPOB BEIIECTB C TMOMOLIbIO  YHUBEPCAILHOTO
WHAUKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOHN peakiui,
peaKkuu MOHHOTO OOMEHA, KAYEeCTBEHHBIC peakuuu Ha Cyibdar-, kapOoHaT- u
XJIOPUA-aHUOHBI, HA KATMOH aMMOHMS, PELICHUE SKCIEPUMEHTABHBIX 3a/4ay 10
temam «Metamiby U «HemeTauiby) B COOTBETCTBUM C MpaBUIaMHU TEXHHUKH
0€30MacHOCTH PKU OOPAIICHHAN C BEIIECTBAMM M J1a00PAaTOPHBIM 000PYJOBAHHEM,
OPEJCTABIATh PE3yJIbTaThl XMMHUYECKOTO J3KClEepuMeHTa B (opme 3amucu
yPaBHEHUI COOTBETCTBYIOIIMX pPeakiuii U (OPMYJIMPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aAHAIM3UPOBATH XUMHUUECKYIO
WH(}OPMALMIO, TOJYYaeMyK M3 pPa3HbIX MCTOYHMKOB (CPEACTBA MacCOBOW
KOMMYHUKAIUK, THTEpHET U IPYyTHX);

c(hOPMUPOBAHHOCTh ~ YMEHHMI  cOONIOAAQTh  MpaBWa  SKOJIOTHYECKH
1enecoo0pa3Horo MoBEACHUST B OBITY M TPYJOBOW JACATEIBHOCTH B LEMSAX
COXPAHEHMsI CBOETO 3JI0POBbS M OKPY KAIOLIEH MPUPOIHONW Cpeabl, 0CO3HABATH
OMACHOCTh BO3ACHUCTBUS HA YKUBBIE OPraHU3Mbl ONPEACIEHHBIX BEILIECTB, MOHUMAsI



cmbicn nokazarenss [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIIEHUS W
MPEIOTBPALIECHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEI0BEKA,

JUIsl OOYYaroUMXCcss ¢ OrPAaHUYCHHBIMH BO3MO>KHOCTSIMHM 3/I0POBBS. YMEHHE
NPUMEHITh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHWS BELIECTB W
XUMHUYECKUX SBJICHUIL,

JUISL  CJICTIBIX M CJIA0OBHAAINMX OOYy4YaroIUXCs: YMEHHE HCIOJIb30BaTh
penbe(PHO-TOUYECUHYIO CHUCTEMY 0Oo3HaueHui JI. bpalins mis 3anucu XuMHYECKUX

dbopmy.



TEMATUYECKOE INMNJIAHNPOBAHWE
10 KNTACC

KonnyectBo yacoB
HaunmeHoBaHWe pa3fieNloB U TEM

Ne n/n KOHTpO/ibHbIE MpakTnyeckune
nporpamMmmbl Bcero
paboThl paboThl

Pasgen 1.T60p8TI/I‘-IECKI/Ie OCHOBBbI OpFaHI/I‘-IECKOI\/JI XNMUN.

MpeaMeT OpraHN4eckom Xummu.
11 Teopuna CTPOEHUA OpraHMYeckKnx 3
coefinHeHnin A. M. byTneposa.

MToro no pasgeny 3

Pa3gen 2.Yrnesopopopbl.

- MpeaenbHble YrNeBOAOPOAbl — )
' anKaHbl.

29 Henpe,u,eanble yrnesonopoabl: 6 1
. alKEHbIl, aflKagneHbl, aTKNHBbI.

2.3 ApomMaTnyeckune yrnesofopofbl. 2

ONeKTPOHHbIE (LN POBLIE)
obpasoBaTenbHble pecypchbl

bubnunoteka LOK
httDs://lesson.edu.ru/mv-school/

bubnunoteka LOK
https://lesson.edu.ru/my-
school/lesson/258ddc06\

bunbnunoteka LOK
https://lesson.edu.ru/my-
school/lesson/6abf1680-4eb5-
46f2-8ea5-

bubnunoteka LOK

https://lesson.edu.ru/my-
school/lesson/d86d7d00-d5b4-


https://lesson.edu.ru/my-school/
https://lesson.edu.ru/my-
https://lesson.edu.ru/my-school/lesson/6abf1680-4eb5-46f2-8ea5-
https://lesson.edu.ru/my-school/lesson/6abf1680-4eb5-46f2-8ea5-
https://lesson.edu.ru/my-school/lesson/6abf1680-4eb5-46f2-8ea5-
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-

”4 MpupOAHbIE UCTOUYHUKM 3
' yrneBofoOpoOAOB U UX nepepaboTKa.

MToro no pasgeny 13

Pasgen 3.KucnopoacogepXxal,ne opraHMuyeckne coeuHeHns

3.1 Cnuptbl. ®eHon. 3

3.9 Anbperngbl. Kap6oHOBbIE KUCAOTHI. ;
' CnoXxHble 3hupsbl.

3.3 Yrnesopgsbl. 3

491d-aded-
c3ddal9feef4?backUrl=https://urok

buébnunoteka LOK
https://lesson.edu.ru/my-
school/lesson/99557a5e-2221

bubnunoteka LOK
https://lesson.edu.ru/my-
school/lesson/649883b8-7c5f-4f16-
896e

bubnunoteka LOK
https://lesson.edu.ru/my-
school/lesson/8664b319-0ba3-
4945-b076-
cb7ae5858b907?backUrl=

bubnunoteka LOK
https://lesson.edu.ru/my-
school/lesson/709ce43a-deb6-
4281-963b-


https://urok
https://lesson.edu.ru/my-school/lesson/99557a5e-2221
https://lesson.edu.ru/my-school/lesson/99557a5e-2221
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl

MToro no pasgeny.

Pasgen 4.A3oTcofepXXal e opraHMUYecKue CoOeiIMHEHNS.

4.1 AMUHbI. AMWUHOKWNCNOTbI. Benku.

MToro no pasgeny.

Pa3gen 5.BbICOKOMOIEKY/IAPHbIE COELVHEHUSA.

5.1 Mnactmaccel. Kayyykun. BonokHa.

NToro no pasgeny

13

01d2e212d4d0?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/0c608a59-4c69-
4481-839e-
9205f201b73e?backUrl=

bunbnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/d7681e62-c311-
48e9-935e-
fb3c59299c91?backUrl=


https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KJTACC

HanmeHoBaHue pasfenos n Tem
nporpaMmmeil

Ne n/n

Pa3pgen 1. TeopeTuyecKue OCHOBbl XUMUMN.

CTpoeHune aTomMOB. [MepuoagnMYECcKnin 3aK0H
11 nMepnopmnyeckas cuctemMa XMMnUYECKUX
anemeHTOB . N. MeHaeneesa.

12 CTtpoeHue BewecTea. MHoroobpasue
' BeL|ecTs.

1.3 XNMUYECKME peakLunn.

MToro no pasgeny

Pa3pgen 2.HeopraHnyeckaa xmmuns.

2.1 MeTannsl.

KonnyectBo yacoB

Bcero

13

KOHTpO/IbHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHbIE

pecypcbl

bubnnoteka LLOK
httDs://lesson.edu.ru/mv-
school/lesson/20b 1df2e-
6ce4-435b-b6dc-
5155d30a45fa?backUrl=

bubnnoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/a9c9a61l e-
e387-4ffe-bcfb-
aca9c7241b21?backUrl=

bubnnoteka LLOK
httDs://lesson.edu.ru/mv-
school/lesson/75637222-
d397-4bla-810a-
cc7bca9e8alc?backUrl=

bubnnoteka LLOK

httDs://lesson.edu.ru/mv-


https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl

school/lesson/e7ff8162-
0d4d-40f8-b9f7-
422c3e710750?backUrl=

buénmnoteka LLOK
https://lesson.edu.ru/my-
school/lesson/2390h83e-

2.2 HemeTannsbl. 9 1 1 a935-4c96-bd3a-
25f26d9c1139?backUrl=

bubnmnoteka LOK
https://lesson.edu.ru/my-

23 CBA3b HEOPraHMYeCKUX N OpraHnYecKnx ) school/lesson/029ee9f3-
' BelecTs. 6675-4682-9bas-
7fcabcal8277?backUrl=
MToro no pasgeny 17

Pasgen 3. XuMnA N XN3Hb.

buénmnoteka LLOK
https://lesson.edu.ru/my-
school/lesson/b8e4d657-

3.1 XUMUSA N XN3Hb. 4 2cc7-4860-8583-
9f76edc8a59f?backUrl=

MToro no pasgeny 4


https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
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NOYPOYHOE NMNJTIAHNPOBAHNE

10 KJTACC
No KonnyecTtBo yacoB
ONeKTPOHHbIe LN POBbIE
n/ Tema ypoka Bcer KOHTpPONbHBLI MpakTnyecku flaTta nsyyeHusn
o6pasoBaTesibHble pecypchl
n 0 e paboTsbl e paboThbl
bubnunoteka LOK
Mpeamer httDs://lesson.edu.ru/mv-
OpPraHNYecKon XuMmu, school/lesson/a9f3d191-5ele-
1
€& BO3HUKHOBEHMUE, 4e24-ac02-
pasBUTME U 3HAUYEHMUE. efbl6fad9f6a?backUrl=
Teopwus cTpoeHUd Bubnuoteka LLOK
OpraHMuecKknx httDs://lesson.edu.ru/mv-
coeanHenmii A. M. 1 school/lesson/c935a58c-ab0e-
ByTnepoga, eé 4¢59-9dcf-
OCHOBHBIE MO/OKEHUS. 20517ae4b52e?backUrl=
MpencrtaBneHune o
Knaccugukaumum Bubnuoteka LLOK
OpraHn4eckux httDs://lesson.edu.ru/mv-
BELW ECTB. 1 school/lesson/726ee099-el1a9-
HomeHknatypa 410f-b8be-
(cuctematnyeckas) u b4cbh589aeadl?backUrl=

TPpuBNaNbHbIE
Ha3BaHUA


https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl

OpraHnyeckKkux
BELWECTB.

bubnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/4038171e-4158-
4bd1-ae98-
18dc1cfb9399?backUrl=

A/KaHbl: cOCTaB U
CTpOeHue, 1
roMOOTNYecKnii psag.

MeTaH 1 aTaH —

npocTeiwme 1
npeacTaBuTenu
afnKaHoB.
bubnunoteka LOK
httDs://lesson.edu.ru/mv-
ANKeHbI: COCTaB 1 school/lesson/05ab5925-ba8e-
CTPOEHMe, CBOICTBA. 499e-840b-
70b5e8db71ae?backUrl=
3TUneH v Nponunex
— npocTeiwune 1
npeacTaBuTenu
a/IKeHOB.

bubnunoteka LOK
MpakTuyeckasa paboTa httDs://lesson.edu.ru/mv-
Ne 1. «MonyyeHue school/lesson/53cd2379-2a45-

1 1
3TU/IeHa N U3yyeHwne 43b1-9167-
ero CBOMNCTB». 7ebcdaf03ce0?backUrl=
AnKagneHbl. 1 bubnunoteka LOK

bytagneH-1,3 u


https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl

10

11

12

13

14

mMeTunbytagmneH-1,3.
MonyuyeHune
CMHTETNYECKOTO
KayuyKa 1 pesunHbl.

ANKUHBI: COCTaB M
0cobeHHOCTU
CTpOeHus,
rOMOMOTNYECKUI pAL.
ALeTUneH —
npocTeinii
npeacTaBUTENb
aNnKWHOB.

BbluncneHusa no
ypaBHeHUo

XUMUYECKOIA peakuynn.

ApeHbl: 6eH301 U©
TONyon. TOKCUMUYHOCTb
apeHoB.

eHeTnyeckas cBA3b
yrneBoLOpoOAOB,
npuHagnexawmnx K
pasnuyHbIM Knaccam.
MpupoaHble
MCTOYHUKM
yrneBo0poOL0B:
NPUPOLHLINA Tas un

httDs://lesson.edu.ru/mv-
school/lesson/6df23393-6f08-
4b9f-ae01-
a983h95b854a?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/05¢9a929-6741-
4d7c-84b5-
009a92468356?backUrl=

buébnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/d86d7d00-d5b4-
491d-aded-
c3ddal9feefd4?backUrl=

bubnunoteka LOK

httDs://lesson.edu.ru/mv-
school/lesson/99557a5e-2221-


https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl
https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl
https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl
https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl
https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl
https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl

15

16

17

18

19

NMoOMyTHble He(pTAHbIE
rasbl, He()Tb U
NPOAYKThHI eé
nepepaboTku.
MpupogHble
MCTOYHUKM
yrnesojopoAoB:
NPUPOAHBINA ras u
NMOMyTHble HeTAHbIE
rasbl, He()Tb U
NPOAYKTbI eé
nepepaboTKu.

KoHTponbHaa paboTa
no pasgeny
«YTNesoLoOpOAbI».

MpepenbHble
O4HOATOMHbIE CNUPTHI:
MeTaHO/ U 3TAHON.
BopgopogHas cBAsb.

MHOroatomMmHble
CAnpThbI:
3TUNEHTNNKONbL U
rNNLEPUH.

deHON: cTpOeHMe
MONEKYbI,
husmyeckue un
XUMUYECKNe CBOINCTBA,

43e0-97b8-
983de535c44d?backUrl=

bubnunoteka LOK
https://urok.apkpro.ru/&token=
00d3c187bded0129a

bubnunoteka LOK
https://lesson.edu.ru/my-
school/lesson/461 aa9c8-c0ef-
4827-a8e5-
d12a0bedc826?backUrl=

bubnunoteka LOK
https://urok.apkpro.ru/&token=
00d3c187

bubnunoteka LOK
https://lesson.edu.ru/my-
school/lesson/649883b8-7c5f-
4f16-896e-


https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl
https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl
https://urok.apkpro.ru/&token=00d3c187bded0129a
https://urok.apkpro.ru/&token=00d3c187bded0129a
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl
https://urok.apkpro.ru/&token=00d3c187
https://urok.apkpro.ru/&token=00d3c187
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl

20

21

22

23

24

25

npumeHeHne.

Anbpernibl:
thopmanbgerng v
auetanbgerung.
AULETOH.

OLHOOCHOBHbIE
npeaenbHble
Kapb6OHOBbIE KUCNOThI:
MypaBbUHas u
yKCyCHas.

MpakTuyeckasa paboTa
Ne 2. «CBolicTBa
pacTBopa yKCYCHOIA
KUCNOTbI».

CrteapuHoBas u
ONIENHOBAA KUCNOThI,
KaK npeacTaBuTenm
BbICLINX KapbOHOBbIX
KWUCNOT.

Mbifia Kak conu
BbICLWINX KapbOHOBbIX
KWUCNOT, UX MOk L ee
feicTBueE.

CnoxHble apupbl Kak

10a2278b08f1l?backUrl=

buébnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/8664b319-0ba3-
4945-h076-
cb7ae5858b90?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/b4feaa04-3438-
4b57-a3ec-
ba0f9fe63c0d?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/71 ac43f2-a0d4-
4945-a0eb-
1e59cd5f4d9f?backUrl=

bubnunoteka LOK
httDs://urok.aDkDro.ru/&token=
00d3c187hde


https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl
https://urok.apkpro.ru/&token=00d3c187bde
https://urok.apkpro.ru/&token=00d3c187bde

26

27

28

29

30

NMPOn3BOLHbIE
KapbOoHOBbIX KUC/IOT.
MMApPONN3 CNOXHBIX
aupos.

Xwnpbl: rugponuns,
npuMeHeHue,
6uonornyeckas posb
XUPOB.

Yrnesofbl: COCTas,
Knaccugukayms.
BaxHeliwue
NpeACTaBUTENN:
rnoKosa, Gpykrosa,
caxapos3a.

Kpaxman u uenntwonosa
KakK NpupofgHble
nonvMepbl.

KoHTponbHasa paboTa
no pasgeny
«Kucnopogacogepxaty,
ne opraHuyeckune
COeANHEHUNS».

AMWHbI: MeTUNaMUH 1

bubnunoteka LOK

httDs://lesson.edu.ru/mv-
school/lesson/709ce43a-deb6-
4281-963b-
01d2e212d4d0?backUrl=

buébnunoteka LLOK
httDs://urok.aDkDro.ru/&token=
00d3c187bded0129a

bubnunoteka LOK


https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://urok.apkpro.ru/&token=00d3c187bded0129a
https://urok.apkpro.ru/&token=00d3c187bded0129a

31

32

33

34

aHUNNH.

AMUHOKUCNOTHI Kak
am@oTepHble
opraHuyeckue
COeJUHEHUSA, NX
6uonornyeckoe
3HadeHue. MNenTuasbl.

Benkn Kak npupogHble
BbICOKOMOJIEKYISPHbIE
COEfMHEHNS.

OCHOBHble MOHATMUA
XUMUK
BbICOKOMOEKYNAPHbIX
COeUHEHNA.

OCHOBHbIe MeTOAbl
CUHTE3a
BbICOKOMONEKYNAPHbIX
COeIUHEHNIA.
MnacTtmacchl, Kayyykwu,
BOJIOKHA.

OBLW EE KONMNYECTBO
YACOB NO NPOrPAMME

httDs://lesson.edu.ru/mv-
school/lesson/0c608a59-4c69-
4481-839e-
9205f201b73e?backUrl=

buébnunoteka LLOK
httDs://lesson.edu.ru/mv-
school/lesson/c2f2f3d7-43d1-
4873-ace0-
78eca6009628?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/d7681e62-c311-
48e9-935e-
fb3c59299c91?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/1600e4a4-d259-
4ba9-9632-
994faed4ce366?backUrl=


https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl
https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl
https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl
https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl

11 KJTACC

Ne
n/ Tema ypoka
n

XNUMNYECKUIA 3NEMEHT.
ATOM. D/IeKTpPOHHaA
KOH(Urypaumsa atomos.

Mepuognyeckunini 3aKoH K
Mepuopunueckasa cucrtema
XUMWUYECKNX 31EMEHTOB
O. N. MeHpeneesa, nx
CBSi3b C COBPEMEHHOWA
TEeOpuen CTpoeHuns
aToMOB.

3aKoOHOMepHOCTU
N3MEHEHWNS CBOMNCTB
XUMUYECKUX 3NEMEHTOB "
NX COeAWHEHWUIA NO
rpynnam v nepuopam.
3HauyeHwue
NepuognuyYecKoro 3akoHa u
CUCTEMbl XUMUYECKUX
anemeHTOB [.U.
MeHpeneesa B pa3BuTuu

KonnyectBo yacos

KoHTponb
MpakTunyeckue
Bcero Hble
pa6oThbl
paboThl

Jarta
N3yyeHus

ONeKTPOHHbIE LN pPOBLIE
o6pasoBaTenbHble pecypchl

bubnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/20b 1df2e-6ce4-
435b-bh6dc-
5155d30a45fa?backUrl=

buébnunoteka LOK

httDs://lesson.edu.ru/mv-
school/lesson/e7d48881-055d-
49da-a49c-
7375c¢3d033e9?backUrl=

buébnunoteka LOK
httDs://urok.aDkDro.ru/&token=
00d3c187bded0129a346anlaff
aaba9e375blc


https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl
https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl
https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl
https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl
https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c
https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c
https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c

HayKu.

CTpoeHMe BelecTBa.
Xumunyeckas cBdsb, eé
BUAbl; MEXaHN3MbI
ob6pasoBaHus
KOBaNeHTHOW CBS3N.
BopopopHasa cBA3b.

BaneHTHOCTb.
O/IeKTPOOTPULATENIBHOCTL
.CTeneHb oKuUcneHus.
BeuwecTBa
MONEKYNAPHOTO U
HEMOTIEKYNAPHOTO
CTPOEHMUS.

MOHATNE O AUCNEPCHbIX
cucTemax. MICTUHHbIE 1
KONNOWAHbIE PacTBOPI.
MaccoBas [0/ BelecTBa
B pacTBope.

Knaccupukauums n
HOMEeHKaTypa
HeopraHM4yecKnx
COeANHEHWA.
[CeHeTnyeckan cBA3b
HEOpPraHM4YecKnx
BEL,ECTB, Pa3/IMYHbIX
K/1accos.

Knaccutukayus
XUMUYECKNX peakLuunin B

buébnunoteka LLOK
httDs://lesson.edu.ru/mv-
school/lesson/2859ec02-8ecd-
4cd8-8531-
edad962608fb?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/12bfc348-007f-
4796-bcda-
180fc6b720fe?backUrl=

buébnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/a9c9a61 e-e387-
4ffe-bcfb-
acag9c7241b21?backUrl=

buénunoteka LOK


https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl
https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl
https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl
https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl
https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
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11

12

HEOpPraHM4yecKon u
OpraHM4ecKoi XuMum.
3aKOH COXpaHeHUs Macchl
BELLeCTB; 3aKOH
COXpaHeHma un
npeBpaLLeHnsa aHeprum
MpU XMMUYECKUX
peakumsax.

CKopoCTb peakunu.
Ob6paTumblie peakumu.
XnmMunyeckoe paBHoBecue.

MpakTnyeckas paboTta Ne
1. «BnuaHune pasnmyHbiX
(haKTOpPOB Ha CKOPOCTb
XUMWUYECKOW peakunum».

QNeKTponmMTuyeckas
avnccounaunsa. NMoHaTMe o
BOJOPOAHOM MoKasaTene
(pH) pacTtBopa. Peakuun
MOHHOTO 06MeHa.
Fnaponns opraHNYeckKmnx
M HEOPTaHWYEeCKMNX
BELLEeCTB.

OKuUcnnTenbHO-
BOCCTAHOBUTE/IbHbIE

https://lesson.edu.ru/mv-

school/lesson/75637222-d397-

4bla-810a-
cc7bca9e8alc?backUrl=

bubnunoteka LOK
https://lesson.edu.ru/mv-

school/lesson/fOcb5def-307e-

4575-89d0-
86041b603655?backUrl=

buébnunoteka LOK

https://lesson.edu.ru/mv-

school/lesson/0e41e568-0a2b-

4605-bb92-
35d1ab69f9ba?backUrl=

buébnunoteka LLOK
https://lesson.edu.ru/mv-

school/lesson/237cdb54-2787-

4817-8330-
6e027b075645?backUrl=

buébnunoteka LLOK


https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl
https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl
https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl
https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl
https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl
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14

15

16

peakuuu. MoHaTue 06
31eKTpO/in3e pacnnaBoB u
pacTBOpPOB COMeil.

KoHTponbHasa pa6oTa no
pasaeny «TeopeTuyeckue
OCHOBbI XUMUU».

MeTansnbl, UX NOMOXEHUNE
B Mepuogunyeckoi
CUCTEME XUMMUYECKUX
anemeHTOoB 4. .
MeHpeneesa u
0CO6EHHOCTMN CTPOEHMUS
atomoB. O6uine
thm3nyeckne cBoincTBa
MeTasnnos.

CnnaBbl METaN/OB.
DNEeKTPOXMMUYECKNIA pag
Hanps>KeHWii MeTannos.

XunmMunyeckue cBoincTea
Ba)XKHEMWMX mMeTanioB
(HaTpwui, Kanuii, KanbLUWi,
MarHui, antoMUHUA) U NX

httDs://lesson.edu.ru/mv-

school/lesson/8f219cef-7a8a-

44d5-b58a-
b3d1b2eeb237?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/9adf8229-876b-

4907-868e-
1d43bf90855c?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/a0d5bd16-683e-

4ale-8073-
70c604e9c862?backUrl=

buébnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/2390b83e-a935-

4c96-bd3a-
25f26d9c¢1139?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/e7ff8162-0d4d-

40f8-b9f7-


https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl
https://lesson.edu.ru/my-school/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl
https://lesson.edu.ru/my-school/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl
https://lesson.edu.ru/my-school/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl
https://lesson.edu.ru/my-school/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
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18

19

20

21

COeUHEHWIA.

XumMunyeckue ceolictea
Xpoma, Mean u ux
COeUHEHWA.

XumMmunuyeckue ceolictea
LMHKa, Xenesa n nx
COeUHEHWA.

MpakTnyeckas pa6oTta Ne
2. "PeweHune
3KCMepUMeHTaNbHbIX
3afiay no teme
«MeTannbi»".

Hemetannsl, nx
NonoXeHne B
Mepunoguyeckoi cucteme
XUMUNYECKUX 3NIEMEHTOB
0. . MeHgeneesa n
0CO6EHHOCTU CTPOEHUSA

aToOMOB.

®dun3nyeckune ceoiicTaa
HemeTannos. AnnoTponus
HeMeTannos (Ha npumMmepe

422c3e710750?backUrl=

buébnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/e7ff8162-0d4d-

40f8-b9f7-
422c3e710750?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/e7ff8162-0d4d-

40f8-b9f7-
422c¢3e710750?backUrl=

bubnunoteka LOK

httDs://lesson.edu.ru/mv-

school/lesson/6545ec44-34c5-

43f6-826b-
a648d7d6fef7?backUrl=

buébnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/2390b83e-a935-

4c96-bd3a-
25f26d9c1139?backUrl=

buébnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/cfb70c37-2784-


https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl
https://lesson.edu.ru/my-school/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl
https://lesson.edu.ru/my-school/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl
https://lesson.edu.ru/my-school/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl
https://lesson.edu.ru/my-school/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl
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24

25

26

27

Kucnopoga, cepbl,
thocopa u yrnepopga).

Xumunyeckue ceolictea
ranoreHoB, Cepbl U UX 1
COeANHEHWA.

XuMunyeckune cBoiicTBa
asoTa, hocodpa u nx 1
COeANHEHWA.

XuMmnyeckue ceolictea
yrnepoja, KpeMHUS U UX 1
COeANHEHWA.

MpumMeHeHWe BaKHEMWNX
HEeMEeTannoB n ux 1
COeANHEHWA.

O606ueHNE 1
cnucTeMaTmM3auuna sHaHuUM
no teme «Hemetannol».
BbiuncneHnsa no
ypaBHEHUAM XUMUYUYECKUX
peakumin un
TEPMOXUMUYECKUME
pacyéTsl.

MpakTuyeckaa pabota Ne
3. «PeweHne
3KCMEepUMeHTaNbHbIX
3afiay no Teme

4c66-be05-
b0966dffb673?backUrl=

buébnunoteka LOK
https://lesson.edu.ru/my-
school/lesson/7¢19b0ba-7815-
4db3-86f4-
d0ac5b740b3b?backUrl=

bnébnunoteka LLOK
https://lesson.edu.ru/my-
school/lesson/aled8cOe-7cld-
4ed6-8fe0-
5185cc132628?backUrl=


https://lesson.edu.ru/my-school/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl
https://lesson.edu.ru/my-school/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl
https://lesson.edu.ru/my-school/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl
https://lesson.edu.ru/my-school/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl
https://lesson.edu.ru/my-school/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl
https://lesson.edu.ru/my-school/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl
https://lesson.edu.ru/my-school/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl
https://lesson.edu.ru/my-school/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl
https://lesson.edu.ru/my-school/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl
https://lesson.edu.ru/my-school/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl

28

29

30

31

32

"HemeTannbl"».

KoHTponbHasa paboTa no
TeMam «MeTannsl» u
«HemeTannbl».

HeopraHunyeckue u
OpraHnM4yecKkue KncnoThbl.
HeopraHuuyeckue u
opraHmyeckne ocHoBaHMA.

AM®poTEpPHbIE
HeopraHnyeckue u
opraHuyeckue
coefjHeHMs.
eHeTuyeckas cBA3b
HeopraHMyeckKnx u
OpraHnYecKnX BeLLEeCTB.

Ponb xumunn B
obecneyeHum
3KO/IOTMYECKOW,
3HEPTreTMYECKON 1
nMuLeBon 6e30MacHOCTH,
pPasBUTUN MEAULMUHDI.

MpepcTtaBneHusa o6
06WMX HAYUHbIX
npuHUMNax
NMPOMBILIJIEHHOTO
NOMYYEHUS BAXKHENLINX
BELLeCTB.

buébnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/58903722-79bc-

4h22-b276-
114fab0dd141?backUrl=

buénunoteka LOK

httDs://lesson.edu.ru/mv-

school/lesson/46b429e4-931c-

43fb-a2ba-
be9eObbeddef?backUrl=

bubnunoteka LOK

httDs://lesson.edu.ru/mv-

school/lesson/029ee9f3-6675-

4682-9ba8-
7fcabcal8277?backUrl=

bubnunoteka LOK
httDs://lesson.edu.ru/mv-

school/lesson/f5999557-18c8-

4853-83a0-
588bf830407a?backUrl=


https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl
https://lesson.edu.ru/my-school/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl
https://lesson.edu.ru/my-school/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl
https://lesson.edu.ru/my-school/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl

23 UenoBeK B MUpPe BELLECTB
M MaTepuanos.

34 XnMua n 340poBbe
YyenoBseka.

OBW EE KONMNYECTBO
YACOB MO NPOrPAMME

34

buébnunoteka LOK
httDs://lesson.edu.ru/mv-
school/lesson/acd826cf-ba2d-
49db-b216-
ef7c26a84728?backUrl

Buonuoteka LLOK
httDs://lesson.edu.ru/mv-
school/lesson/b8e4d657-2cc7-
4860-8583-
9f76edc8a59f?backUrl=


https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI /IUIA YYEHUKA

» Xumus, 10 knace/ 'abpuensn O.C., OOmecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO « IPODAY; AkunonepHoe 00mecTBo «M3marenscTBo
«ITpocsemenue»,2020

» Xumus, 11 knace/ 'abpuensn O.C., OOmecTBO ¢ OrpaHUYCHHOK
OTBETCTBEHHOCTHIO «J[PODAY; AkimonepHoe o0imecTBo «M3narenbcTBo
«IIpocsemenuer,2021

METOJUYECKHUE MATEPUAJIBI JIJIAA YUUTEJIA
BeeauteXumus. 10 kinace. Mertoaudeckoe nmocodue kK yueonuky O.C.
I'abpuensna, C.A. Cnagkos- M.: JIpo¢a,2018

KonTponeHO- n3amepurtenbHbie Matepuansl. Xumus. 10 kimacce/coct. E.H.
CrpenbankoBa- M.: BAKO,2019

KonTponeHO- n3amepurenbHbie Matepuansl. Xumus. 11 kimacce/coct. E.H.
CrpenpanikoBa- M.: BAKO,2021

3agaunuk mo xumun: 10 Kace: il yyammxcs 001eo0pa3oBaTe/IbHbIX
yupexnenuii/ H.E. Ky3nenosa, A.H. JIékun- M.: Benrtana- ['pag, 2019
3agaunuk mo xumuK: 11 kiace: it ydammxces 001eo0pa3oBaTe/IbHbIX
yupexnennii/ H.E. Ky3nenosa, A.H. JIéBkun- M.: Benrana- ['pad,

2018 manarnie



NUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bubnuoteka [{OK-https://urok.apkpro.ru/#

Poccuiickas snekTponHas nikona-https://resh.edu.ru/

BupryaneHbie 1a00paTopHbIE H MPaKTHYECKUE pabOThl HA YIITyOJICHHOM
YPOBHE OCHOBHOIO 0011ero odpaszoBanus-https://content.edsoo.ru/lab/
MeTtoandeckue KeHChl A1 OCHOBHOTO 00IIEro 00pa30BaHUS: CIIOKHBIC

BOITPOCHI TPENoiaBanus yueOHbIX NpeaMeToB-https://content.edsoo.ru/case/


https://resh.edu.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/case/
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