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COJAEP)KAHUE OBYYEHUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopeanecmle OCHOBBI OpFaHI/I‘leCKOﬁ XUMHUHU

[Ipeamet oprannueckoit XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B TIOJYYEHUH HOBBIX
BEIIIECTB U MaTepuayioB. Teopusi CTpoeHUs1 opranndeckux coeaquuenuit A. M. bytneposa, eé
OCHOBHBIE MOyIokeHHsI. CTPYKTYpHBIE (POPMYIIBI OPraHuYeCKUX BemecTB. [ oMonorus,
nu3oMepusi. XuMu4eckas CBsI3b B OpraHMYeCKUX COSIMHEHUSIX — OJJMHAPHBIE U KPATHbBIE CBSI3U.

ITpencrasienue o kinaccuuKaluy OpraHMyeckux BemecTB. HoMeHkIaTypa opraHnueckux
COEIMHEHUH (cucTeMaTHyecKas) U TpUBUAIbHbIC HA3BaHUs BKHEHILINX MpeicTaBUTENEeH
KJIACCOB OPraHUYECKUX BELIECTB.

3KCHepI/IM€HTaJII>HI>Ie MCTO/Ibl U3YUCHU A BCUICCTB U UX npeBpameHHﬁ: O3HaKOMJICHUEC C
06pa3uaMH OpraHuYCCKUX BCHICCTB U MaTCpHaIaMU Ha UX OCHOBEC, MOJACIMPOBAHUC MOJICKYIJI
OpTraHN4Y€CKUX BCIICCTB, Ha6JHOIICHI/Ie 1 OITMCAHUC JCMOHCTPALMOHHBIX OIIBITOB ITO
MMPCBPAICHHUIO OPIraHUYCCKUX BCHICCTB IIPHU HAaIrpCBaHHUH (HJ'IaBJ'ICHI/IC, O6er'II/IBaHI/Ie n ropeHHe).

Yri1eBogopoabl

AJKaHBI: cOCTaB U CTpPOCHHC, TOMOJIOTHYECKUI pAa. MerTaH u 3TaH — HpOCTCfIIlIPIG
MpeaACTaBUTECIIN AJIKAHOB! (1)I/IBI/I‘I€CKI/16 1 XUMHYECKHE CBOMCTBA (peaKHI/II/I 3aMCUICHHUA U
FOpeHI/IH), HaXOXKIACHUC B IPUPOAC, ITOJTYUCHUC U ITPUMCHCHUC.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHH psifl. DTUIIEH U NMPONUJIEH — pOocTeiIne
IPEJCTaBUTENN AJIKEHOB: (pU3MUYecKre U XUMHUYECKHEe CBOMCTBA (peaKLuu THAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIYyYeHUE U IPUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u MmetunOyraaueH-1,3: cTpoeHne, BAXKHEUIIINE XUMUYECKHE
cBoiicTBa (peakius noauMepusanuu). [lodydeHne CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOSHUS, TOMOJIOTUYECKUH psill. ALIETHIIEH — IPOCTEHIINI
IIPEJICTaBUTEIb AJTKUHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA (peakluu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINN, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHHE.

Apensbl. benzon: cocras, cTpoeHue, PU3NUECKUE M XUMUUYECKHE CBOMCTBA (peaKInu
TaJIOTEHUPOBAHUS U HUTPOBAHUS ), TOJIy4eHUE U MpUMeHeHue. Toryomn: cocTas, CTpOCHHE,
buznyecKkrue 1 XuMUYeCKHe CBOMCTBA (peaKliy TaJOreHUPOBAaHUS M1 HUTPOBAHUS ), TOJTyYEHHE U
npuMeHeHre. TOKCUYHOCTh apeHOoB. [ 'eHeTnueckas CBsi3b MEX/Y yII€BOJA0POIAMH,
MMpUHAJIC)KANIUMHA K pa3INYHbIM KJIaCcCaM.

[TpupoaHbIe UCTOUHUKH YTIeBO10poAoB. [IprpoaHbIii ra3 u nonyTHble HEPTsIHBIE Ta3bl. HepTh
u e€ npoucxoxaenue. CriocoOsl nepepaboTKu He(hTH: ePEeTrOHKa, KPEKUHT (TEPMUYECKUH,
KaTaJquTHueckuit), nuponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yroib ¥ MPOYKTHI €ro nepepadoTKH.



DKCIEepUMEHTaIbHbIE METO/IbI U3YUEHHUS BEIIECTB U MX MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3iamu 1iacTMacc, KaydykoB U pe3uHbl, kKoyekuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJI YTII€BOJOPO/IOB U TaJIOr€HONPOU3BOIHBIX, IIPOBEICHHE MTPAKTUYECKON pabOTHI:
MOJIyYeHHUE STUJICHA U U3YYECHHE €ro CBOMCTB.

PacuéTHble 3aqaun.

Brraucnenus no YpaBHCHHIO XHUMHYCCKOM pc€aKuuu (MaCCBI, O6’béMa, KOJIMYECTBA UCXOAHOT'O
BCIICCTBA WJIM MMPOAYKTA PCAKIIUHA 110 U3BECTHBIM MAcCCC, OGLéMy, KOJIMYCCTBY OJJHOI'O U3
HNCXOJHBIX BEIICCTB UKW IIPOJYKTOB peaKI_[I/II/I).

Kucaopoacoaep:kamme oprannyeckue coelMHeHUs

[TpenenpHbIC OJHOATOMHBIE CIIUPTHL. METAHOI ¥ 3TAHOI: CTPOCHHE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA (PEAKIMU C AKTUBHBIMU METaJIaMH, FaJIOT€HOBOIOPOIaMH, TOPEHHUE), IPUMEHEHHUE.
BonoponHbie cBs3u MeXy MOJIeKylaMH cliupToB. JleiicTBre MeTaHoJIa ¥ 3TaHOoJIa HAa OPraHu3M
4eJI0BeKa.

MHoroaToOMHEIE CIINMPTHI. OTHJICHTIINKOJIb U TJIMOCPHUH: CTPOCHUC, (I)I/ISI/I‘IGCKI/IG Hn XUMHNYCCKHEC
CBOMCTBaA (B3aHMOHCﬁCTBHC CO IICJIOYHBIMU MCTAJUIaMU, KAQYE€CTBCHHAA PCaKI A Ha
MHOI'OQTOMHBIC CHI/IpTBI). HCI‘/’ICTBI/IG Ha OpraHru3M 4C€JI0BCKaA. HpI/IMeHeHI/Ie rimmaepruHa u
OTHUJIICHT JIMKOJIA.

deHout: CTpOCHHE MOJICKYITbI, (PU3NUECKUE U XUMUYECKHE CBOHCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpreruasl M KeToHbl. DopManbAeTu, aeTalbIeTu: CTPOCHHE, PU3NUECKUE U XUMUIECKHE
CBOMCTBA (PEaKIMU OKHCICHUS U BOCCTAHOBJICHU S, KAUECTBEHHbIE PEAKIIMN), TOJyYCHUE U
IIPUMEHEHUE.

OnHOOCHOBHBIE NpeieNibHbIE KApOOHOBbIE KUCIOTh. MypaBbUHAsI U YKCYCHAs KUCIIOTHI:
cTpoeHue, (pu3ndeckre 1 XMMUYECKHE CBOMCTBA (CBOMCTBRA, OOIIHE TSI Kilacca KUCIOT, PeaKIIus
sTepu(UKALNN), TTOTydeHUE U TpuMeHeHue. CTeapuHOBask U OJICMHOBASI KUCIIOTHI KaK
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIjia KaK COJU BBICHINX KAPOOHOBBIX KUCIOT,
nX MOIOIIee JIEHCTBHUE.

CrnoxHble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['aponn3 cinoxHbIX 3¢(pupoB. XKupsl.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posb KUPOB.

VYrieBonpl: cocTa, KiacCU(pUKaIUs yriIeBOA0B (MOHO-, IU- U TIoJmcaxapuibl). [mroko3a —
IPOCTEUIINIA MOHOCAaXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbl, (PU3NYECKUE U XUMHUECKUE
cBoiicTBa (B3aumozeiicTaue ¢ runpokcuaom menu(ll), okucnenne aMMruadyHbIM pacTBOPOM
okcunaa cepedpa(l), BocctaHoBIeHUE, OPOKEHHE TIIFOKO3bI), HAXOXKIEHUE B IPUPOJIE,
npuMeHeHue, onosornyeckas posib. ortocuHTe3. PPyKTO3a KaK M30MEP TITFOKO3HI.

Kpaxman u nemironosa kak npupoaHble nojaumepbl. CTpoeHHre Kpaxmaiia U 1eJUTH0JI03bI.
dusndeckue 1 XUMHYECKUE CBOMCTBA KpaxMaa (THIPOIu3, KaueCTBEHHAs PEaKIUs C HOJ0M).

DKCrepuMEHTAJIbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLEHUI: TPOBEICHNE,
HaOJII0IeHNE U ONMCAHKUE JEeMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbIE
peaKuy OJHOATOMHBIX CIIUPTOB (OKHUCIIeHUe 3TaHosa okcuaoM mean(Il)), MHOoroaToMHbIX
cnupToB (B3aumo/eiicTBue riuuepuna ¢ ruapokcugom meau(Il)), anpaernaos (okucinenue



aMMMa4YHBIM pacTBopoM okcuza cepedpa(l) u runpoxcunom meau(Il), B3aumoseiicteue
Kpaxmajsa ¢ HOJIOM), TPOBEJACHHUE MPAKTUIECCKON pabOThI: CBOKWCTBA pacTBOpa YKCYCHOMH
KHUCJIOTBI.

PacuérHbie 3agayn.

Brraucnenus mo ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO
BEILIECTBA MJIM NPOJYKTA PEaKILUMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
MCXO/HBIX BEILECTB WM IIPOJYKTOB PEAKLIUN).

A30Tcoz[ep>1<amne OpTraHU4YC€CKUEC COCIUHCHUS.

AMHMHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHu4YecKrue coeTMHEHU. PU3NUECKUE U XUMUUYECKHE
CBOMCTBAa aMMHOKHCJIOT (Ha MpUMepe TIIMlnHA). buojgornyeckoe 3HaueHne aMUHOKHCIIOT.
IlenTunaer.

benku kak mpupoHbIe BBICOKOMOJIEKYISIpHbIE coeinHenus. [lepBuunas, BTopudHas u
TpETUYHAs CTPYKTypa 0eKOB. XMMHYECKUE CBOMCTBA OCJIKOB: THAPOIHN3, ACHATYpAIus,
KaueCTBEHHbBIE PEeaKIMK Ha OETKU.

3KCHepI/IM€HTaHLHLIC MCTOABI U3YYCHUS BCUICCTB U UX HpeBpaHIeHI/H\/JII Ha6JIIOI[€HI/Ie " OIIMCaHHuC
JACMOHCTPAMOHHBIX OIIBITOB: ACHATYpalUsd 0eIKOB I[IpHU Harp€BaH1uu, IBETHBIC pCAKIIUU OEJIKOB.

BBICOKOMOHeKyJIﬂprIe COCIMHCHUA

OCHOBHBIE IOHATHUS] XUMHH BEICOKOMOJIEKYJIIPHBIX COETUHEHNI: MOHOMED, IIOJIUMED,
CTPYKTYpPHOE 3B€HO, CTENIEHb ITOJIMMEPU3ALIUH, CPEAHSS MOJIEKYIsipHas Macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — IMOJIMMEepU3alus U NOJUKOHICHCAIUS.

3KCHepI/IM€HTaHBHBIC MCTOABI U3Y4YCHUA BCUICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHHUEC C
O6p&3].[aMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAyYYKOB.

Me;xnpez[MeTHHe CBs3H.

Peanmuzanus MCKIIPECAMETHBIX CBs3EH Ipu U3YyUCHUU OpraHI/IquKOI\/’I xumuu B 10 kacce
OCYHICCTBJIIACTCA YCPE3 NCITIOJIb30BAHNEC KAK O6HII/IX C€CTCCTBCHHO-HAYUYHBIX HOHﬂTHﬁ, TaK U
HOHHTHﬁ, SABJIIFOINUXCSA CUCTEMHBIMUA JIST OTHACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KIacCU(PHUKAIUS, TIEPUOIUIHOCTD, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJETUPOBAHUE.

®du3uka: MaTepus, YHEPTUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NYECKUE BETUYMHBI U €IUHULIBI

UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocgepa, oOMeH BeliecTB B OpraHu3Me, POTOCHUHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIMBO, PECYPCHI.



TexHoJjiorus: NuIleBbIe IMPOAYKTBI, OCHOBBI paAllTMOHAJIBHOI'O IMTUTAHUS, MOIOIIUC CPCACTBA,
JICKAPCTBCHHLIC U KOCMCTHUYCCKUC ITPEIapaThbl, MaTCpUajibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUA
Teopernueckne 0CHOBBI XUMUH

XUMHYECKUH dJIeMEeHT. ATOM. SIpo aTroma, M30TOoMbl. DJIEKTPpOHHAsT 000109Ka. DHEPreTHIECKUE
YPOBHH, OJYPOBHH. ATOMHBIE OpOHTAIH, S-, P-, d- 2meMeHThl. OCOOCHHOCTH pacipeaeICHuUs
3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaX AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DICKTPOHHAS
KOH(HUTypamus aTOMOB.

[Tepuoanueckuii 3akoH u llepnoanueckas cucrema xumudeckux ieMeHToB [l. 1. Menneneesa.
CBs13b epuoanyYecKoro 3akoHa u Ilepuonnyeckoii cucteMbl XUMHUECKUX 31aemMeHToB 1. 1.
MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHYECKHX 2JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIIaM H
nepuoaaM. 3HaueHue NepUOJINYECKOro 3aKOHa B Pa3BUTUU HAYKH.

CtpoeHnue BemiecTBa. XuMudeckas cBsi3b. Bupl XuMHueckoi cBsi3u (KOBAJICHTHAsI HEMOJSIpHAS
U TIOJISIPHASI, MOHHAS, METAJUTNYeCcKast). MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHON XUMHUYECKOM
cBs3M (OOMEHHBIN U TOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b. BanieHTHOCTS.
DNeKTpooTpUlIaTeTbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MONEKYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BelIeCTBA. TUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BELIECTB OT TUIIA
KPUCTAJUIMYECKON PEIIETKH.

[ToHsiTHE O MUCTIEPCHBIX cHcTeMaX. MICTHHHBIE M KOJIOUIHBIE pacTBOphl. MaccoBast 101t
BEILIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeiMHeHnid. HoMeHkiaTypa HeOpraHn4eckux BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAMIECKAIIUX K PA3IIMUHBIM KIIACCaM.

XuMuueckas peaKknusi. KJ'IaCCI/I(i)I/IKaLII/I}I XUMHNYCCKHUX peaKLII/Iﬁ B HeopraHqucxoﬁ u
OpFaHHHGCKOﬁ XUMUU. 3aKOH COXpaHCHHUA MACChl BEHIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUA
SHEPTHUHU IMPU XUMHUYICCKUX PCAKIUAX.

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3InYHbIX PakTopoB. OOpaTuMble peakluu.
XuMuueckoe paBHOBecHe. DaKTOPBI, BAUSIOLUINE HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.

[Tpunnun Jle HlaTense.

OnektponauTrueckas auccoruanus. CuibHble U ciaadble 3JeKTpoauThl. Cpea BOIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIeJI0YHasl.

OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC PpCaKkmumn.



DKcrepuMEeHTATbHbIE METO/IbI U3YUEHUS BELIECTB U MX MPEBPALICHUNA: JEMOHCTpALUs TaOInIl
«ITepuognueckas cucrema xumuueckux 3yemeHToB [1. 1. MenneneeBay, uzydeHue Moaeen
KPUCTAIIMYECKUX PELIETOK, HAOJII0IEHUE U ONTMCAHUE IEMOHCTPALIMOHHBIX U JJAOOPaTOPHBIX
OTBITOB (Pa3JI0’KEHUE TIEPOKCHIA BOJAOPO/Ia B MPUCYTCTBUU KaTaau3aTopa, ONpeaeIiCHUE CPeabl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO HHIUKATOPA, pEaKIIMA HOHHOTO 00MEHa),
MIPOBEICHHUE MPAKTUIECKON paboThl «BiusHue pa3audHbix (aKTOPOB HA CKOPOCTh XMMUYECKOMN
peaKIrm.

Pacuérnbie 3agaun.

Pacuérbl 1o ypaBHEHUSAM XUMUYECKUX PEAKLIUN, B TOM YKCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

HeopraﬂnquKaﬂ XUMHUA

Hewmerannsl. [Tonoxenne HemeTtamwioB B [lepuoanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
W. MeHnneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. PU3NYECKUE CBOWCTBA HEMETAJLIOB.
AJUTOTpOTIUSl HEMETAUIOB (Ha MPUMEpPEe KUCI0poia, cepsl, (hocdopa u yrieposa).

XVMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAIOB (TAJIOTCHOB, Cephl, a30Ta, Gocdopa, yriepona u
KPEMHHSI) M UX COCTUHCHUH (OKCHJIOB, KHCIOPOICOACPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHU).

HpI/IMeHeHI/IC BaKHEHIIIMX HEMETAJIJIOB U X COGI[HH@HHIZ.

Metannel. [lonoxenne metamioB B [leproanueckoit cucreMe XuMU4eckux 3jeMeHToB [, 1.
MemnpeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UEK aTOMOB MeTaiuioB. O0riue
¢dusznveckue cBoiicTBa MeTauioB. CIUTaBbl METAJJIOB. DJIEKTPOXUMUYECKHUN Pl HAITPSHKCHUI
METaJLIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KaJIU, KaJIbIIUA, MarHUH, aJIFOMUHUH,
LUHK, XPOM, €J€30, ME/Ib) U UX COCTUHEHUM.

OO61ure criocoObl Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

3KCHCpI/IM€HTaHBHBI€ MCTOABI U3YUYCHUS BCUICCTB U UX HpeBpameHHﬁ: HN3YUYCHUC KOJUICKIINUH
«MeTansl U CIUIaBbl», 00PA3IIOB HEMETAIIOB, PEIICHUE IKCTIEPUMEHTANIBHBIX 33/1a4,
HAOJTI0/ICHUE ¥ ONTUCAHKE JICMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX ONBITOB (B3aUMOJICHCTBUE
TUAPOKCHUIA aJTIOMUHUS C PACTBOPAMH KUCIOT U IIEN0Ye, KaYeCTBEHHbIE PeaKIIMK Ha KATHOHBI
METaJlIoB).

Pacuérurle 3amaun.

Pacuétel Macchl BemecTBa Uil 00bEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIECTBA, MACCEe WU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, PACUETHI Macchl (00bEMa, KOJTMYECTBA
BEILECTBA) MPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMUA 4 KUA3HDb

Ponp xumun B o0ecriedeHur IKOJIOTHIECKOM, SJHEPTETUIECKON 1 MUIIEBON 0€3011acCHOCTH,

pa3BUTHU MeIUUHHBL. [[OHATHE O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMUUECKUX
peaKkui.



[IpencraBienus 00 OOMMX HAYYHBIX MPUHIUIIAX IPOMBIIUIEHHOTO OTYYEeHUS BaKHEHIINX
BEILLECTB.

Yeosek B MHPE BEIIECTB U MaTCPHAIOB: BayKHEHIIINE CTPOUTCIIBHBIC MAaTCPUAJIbI,
KOHCTPYKIIMOHHBIC MAaTCPUAJIbI, KPACKH, CTCKJIO, KCPAMHKA, MAaTCPpHUAJIbI JJIA 3JICKTPOHUKH,
HaHOMATEpUaJIbl, OPraHu4CCKNC U MUHCPAJIbHBIC y,I[06peHI/IH.

XUMHUS U 3J0POBBE UEIOBEKA: MPaBUIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MIPENapaToB, IpaBuiia
0e301acHOTO UCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUHU B MOBCETHEBHON KU3HHU.

Me)KHpe,I[MCTHBIe CBA3U.

Peanuzamus MexXnIpeIMETHBIX CBSA3CH MPU M3y4EeHUHU O0IIel N HeOpraHWn4ecKon XumMuu B 11
KJIACCE OCYIIECTRIISIETCS Yepe3 UCIIOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSITHIH, TaK
Y TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMH JIJIS1 OTAENBbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHAJIU3,
CUHTE3, KIIaCCH(UKAIIHS, IEPUOJUIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE,
W3MEPEHHUE, SIBJICHUE.

®dusnka: MaTepusi, JHEPTUsl, Macca, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII,
PaauoaKTUBHOCTb, MOJICKYJIA, SHEPTETUUYECKUM YPOBEHbB, BEIIECTBO, TEJI0, 00BbEM, arperaTnoe
COCTOSIHME BEIIECTBA, PU3HMYCCKUE BETUYMHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHCTEMa, OMocdepa, MaKpo- 1 MUKPOIJIEMEHTHI, BATAMHHBI,
0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILNIUBO, PECYPCHI.

TexHomorus: XuMH4ecKas MMPOMBINIJICHHOCTH, MECTAJUIYPTHd, HPOU3BOACTBO CTPOUTCIIbHBIX
MaTcpuraiosB, CEIbCKOXO03HCTBEHHOC IMPOMU3BOJACTBO, MUIICBAA ITPOMBIIIJICHHOCTD,
q)apMaL[eBTI/ILICCKaSI MPOMBIINIJIICHHOCTD, IPOU3BOACTBO KOCMETHUYCCKUX ITPCTIApaToOB,
MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBAHUS K pe3ybTaTaM OCBOCHHS OOYJAIOIITUMHUCS ITPOTpaMM
cpeaHero od1iero oopa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IIpeAMeTHbIM). HayuHo-
METOMYECKOW OCHOBOH /17151 pa3pabO0TKH MJIAHUPYEMbIX PE3YJIbTaTOB OCBOSHUS MPOTrpamMm
CpeaHero o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-AESTEILHOCTHBIIN MOIXO/.



B cooTBeTcTBHM € CUCTEMHO-AESATEILHOCTHBIM MOAXO00M B CTPYKTYPE TUYHOCTHBIX
PEe3yJIbTaTOB OCBOCHMSI MPEAMETa «XHUMHUS» Ha YPOBHE CpPEeTHEro 001Iero o0pa3oBaHUs
BBIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIME!

0CO3HaHHE 00YUYAIOIUMUCS POCCHICKON IPaKTAHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4YHuC MOTHBAILIMHU K O6y‘leHI/IIO;

[[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKIECHUH IMYHOCTU HA OCHOBE KITFOUEBBIX
IIEHHOCTEH M UCTOPUUYCCKUX TPAAULINA 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh 00YUAIOIIUXCSI PYKOBOJICTBOBATHCS B CBOCH JESATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIMUMH [IETIOCTHON CHUCTEME XUMUYIECKOTO
o0Opa3zoBaHus;

HaJIM4YHUC ITPaBOCO3HAHUS 9KOJIOTUYECKOM KYJbTYPBI U CIIOCOOHOCTH CTAaBUTh HCJIU U CTPOUTD
JKHN3HCHHBIC ITJIaHBbI.

JIMuHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTa « XUMHUS» TOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHOM IEATEIBHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKUMH, COUUOKYIIBTYPHBIMH,
JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH U UJI€aIaMU POCCUHCKOTO I'PakJaHCKOI0 00I1IeCTBa,
IPUHSITHIMU B O0IIECTBE HOPMaMU U NpaBUJIaMU [TOBEAECHUS, CIOCOOCTBYIOLMMU POLIECCaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MpeaAMeTa « XUMHSD» OTPaxatoT chOPMUPOBAHHOCTD OIIbITA
M03HABATEJILHOMN U IPAKTUYECKON AESITEIbHOCTH 00YyUYaOLIUXCsl 110 pealu3alii PUHATHIX B
o0111eCTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHUS 00y4YarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEN, YBAXKEHUS K
3aKOHY U IIPaBOIOPSIKY;

MPEACTaBJICHHUA O CONUAJIBHBIX HOpMAaXx U MpaBujiax MCKJINIHOCTHBIX OTHOIIIEHUH B KOJITICKTUBCEC;

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTHU ITPHU CO3JIaHUHN y‘IC6HLIX ITPOCKTOB,
pPEeIICHUN y‘I€6HI>IX 1 ITO3HABATCJIbHBIX 3a7a4, BBIITOJHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHUMATh U MNPpUHHUMATHh MOTUBBI, HAMCPCHUS, JIOTUKY U apT'YMCHTHI APYTUX IIPU
AHaJIN3€ Pa3JIMYHbIX BUJ0OB y‘IG6H0ﬁ JACATCIIBHOCTH,

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOLIEHUS K NCTOPHUYECKOMY M HAyYHOMY HACJIEIUIO OT€UYECTBEHHON XUMUU;
YBa)KEHHs K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO PUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3yJbTaT AJIUTENbHBIX HAOII0ICHUH,

KPOMIOTJIUBLIX OKCIICPUMCHTAJILHBIX ITOUCKOB, ITIOCTOAHHOI'O TPYyJda y‘{éHBIX " IIPAKTUKOB;

HHTEPCCA U MO3HABATCIIbHBIX MOTHUBOB B IMOJIYYCHHUU W MTOCIICAYIOMIEM aHAJIIN3C I/IH(I)OpMaI_II/II/I )
NEPCA0OBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTEUYCCTBCHHOM XHUMUU,



3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:
HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'O IMTOBCACHNA,

CIIOCOOHOCTHU OLICHUBATL CUTYyalluH, CBA3AHHBIC C XUMUYCCKHUMU SABJICHUSIMU, U IPUHUMATD
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPaBCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLIEHUBATH CBOE MOBEAEHUE U MOCTYIIKM CBOMX TOBAPHILEH C MO3ULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUIN 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

IIOHUMAaHUusA HCHHOCTeﬁ 310POBOIO U 0e30macHoro 06pa3a KHU3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMy (I)I/ISI/I‘ICCKOMY U IICUXHUYCCKOMY 310POBbIO;

coOroeHust paBuil 0€301acHOro 00pallleHus ¢ BEIIeCTBaMU B OBITY, TOBCEIHEBHOM KU3HH U B
TPYAOBOM JEATEIBbHOCTH;

MMOHUMAaHH HEHHOCTHU IMPaBUJI HHAUBHUAYAJIbHOI'O U KOJJICKTUBHOI'O 0e3011acHOro IIOBCJICHUSA B
CUTyalUsX, YIPOXKAOIUX 3MJ0POBbIO 1 JKU3HU J'IIOI[Cﬁ;

OCO3HAHMSI IOCTIE/ICTBUI U HENPHUATHS BPEIHBIX IPUBbIUEK (YIIOTpeOICHUS aJIKOT0JI,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B yU€OHO-HMCCIIEI0BATENbCKOM 1€ TEIbHOCTH,
0OLIECTBEHHO I0JIE3HO, TBOPUYECKOM U IPYrUX BUAAX AESITEIbHOCTH;

YCTAaHOBKHU HAa daKTHUBHOC Y4aCTHUEC B PCHICHUUN MPAKTUYCCKUX 3aaa4d COHI/IEU'II)HOI\/JI HAITpaBJICHHOCTHU
(B paMKax CBOCTO KJiacca, IJ_IKOJ'IBI);

UHTEpeca K IPaKTUYECKOMY U3YyUEHHIO TPO(ECCH pa3InyHOro pojia, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS NPEMETHBIX 3HAHUH 0 XUMUH;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH JI€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUYAILHOM TpaeKTOpuM 00pa3zoBaHus, Oyaymieit
npodeccuu 1 peanuszai COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JTUYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, MHTEPECOB U MOTPEeOHOCTEN 00I11eCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eTIeCO00Pa3HOT0 OTHOIICHUS K TIPUPO/IC, KAaK NCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHUS TJI00ATEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS IKOHOMUIECKIX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHUuA HGOGXOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKEHUN XUMUM IS peuicHus BOIIPpOCOB
panroOHAJIBHOI'O MPUPOAOIIOIE30BAHMA,



AKTUBHOT'O HENPUATHUS ACUCTBUH, IPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOSHON CPEAEC, YMEHUS
IIPOTHO3UPOBATh HEOIArONPHITHBIE YKOJOTMUECKUE ITOCIEACTBUS MPEANPUHUMAEMbIX JeHCTBUI
U IIPEIOTBpAIIaTh UX;

HaJIN4Ms Pa3BUTOTO HKOJIOTMYECKOTO MBILIIECHUS, YKOJIOTUYECKON KYJIbTYpPBbI, OIIbITA
JEATEIIBHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH, YMEHHS PyKOBOJCTBOBATHCSI UMH B
MI03HABATEJbHOM, KOMMYHHKATUBHOM U COIMAIbHON MPAKTUKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
HIPOTUBOCTOATH UJICOJIOTMU XeMOpOOuH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU ¥ OOLECTBEHHOW NIPAKTUKU;

MOHUMAaHUA crienuUKU XUMHUH KaK HayKH, OCO3HAaHUA €€ posid B HOpMHUPOBAHHUH
PALMOHATILHOTO HAYYHOT'O MBIIIEHUS, CO3/IaHNHU 1IEJIOCTHOTI'O IIPEJICTABICHUS 00 OKPYXKarOIIeM
MUpE KaK O €JUHCTBE MTPUPO/IbI U YEIOBEKA, B TO3HAHUU NIPUPOIHBIX 3aKOHOMEPHOCTEN U
pelIeHny MpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAYUMOCTH XUMHH JIJIsSi COBPEMEHHOM IIMBUIIM3AIIUU: B €€
TYMaHHUCTUYECKOW HAMIPABIEHHOCTH U BAYKHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOM
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHSI YEIOBEUCCTBA — CHIPHEBOM,
SHEPIreTHYECKOM, MUIIEBON M IKOJIOTMYECKON 0€30IMaCHOCTH, B PA3BUTHH MEIUIIMHBI,
00€ecCIeueHUH YCIOBHM YCIIEUTHOTO TPYAa M SKOJIOTMYECKH KOM(DOPTHOM KU3HU KaXKIOTO YIeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOJIOB ITIO3HAHMUS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MOJIY4aeMble 3HAHUS JUIsSl aHAJIN3a U
00BsICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JIeaTh
000CHOBaHHbIE 3aKJIIOYEHHS HA OCHOBE HAYYHBIX (PAKTOB U UMEIOLIUXCS TAHHBIX C IIEJIbI0
MIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO MCITOIb30BaTh XUMHUYCCKUE 3HAHUS JJId pCIICHUA HpO6J’ICM B
PCAIbHBIX KU3HCHHBIX CUTYaAlUAX;

HWHTEPECA K IMO3HAHWIO U HCCJIeI0BATEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMO00pa30BaHUIO0, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUH M0 XMMHUU B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM TPYZa B PA3JIMUHbIX cepax NpodhecCnOHATBHOM e TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe Pe3yIbTaThl OCBOCHHS yUEOHOTO MpeaMeTa « X UMHUs» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMBbIe 1)1 (POPMUPOBAHMSI MUPOBO33PEHHSI 00YUAIOIIMXCSl MEXKIUCIUTUIMHAPHBIE
(MexmpeMeTHbIe) O0IIeHayYHbIe TOHATHS, OTPaKaIOIINE 1IeIOCTHOCTh HAYyYHOW KapTUHBI MUPa
U crielupHUKy METOJI0B TTO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO,



SHEprus, sIBJICHUE, MPOIIeCC, CUCTeMa, HayYHbIN (haKT, MPUHIIUII, THITOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBaHNE, HAOMIOCHUE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHE);

YHHBEpCaJIbHbIC yueOHbBIC JeUCTBUS (TT03HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETyISATUBHBIC),
obecnieunBaromue GopMupoBaHue (PyHKIIMOHATHHON TPAMOTHOCTH U COLMATBHON KOMIIETCHITUH
00ydJaromuxcs;

CHOCOOHOCTh 00YYaIOLIMXCS UCII0JIb30BaTh OCBOCHHBIE MEXINCIUIINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIe IEHCTBUS B TIO3HABATEILHON U
COLIMAJILHON ITPAKTHUKE.

MeTaHpeHMGTHHG PE3YIbTAThI OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMHA yT-I€6HBIMI/I
MMO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMHA U PCrYJIITUBHBIMUA HeﬁCTBHHMH.

OBj1aieHHe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /Il CTBUSIMH:
1) 6a30Bble JJOrMYeCKHE AeHCTBUS:

CaMOCTOATENIFHO (POPMYIIMPOBATH U aKTYaJIHM3UPOBATh MIPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPCACIIATh LHECINU ACATCIbHOCTH, 3aaBas IapaMETPbl U KPUTCPUU UX JOCTHIKCHUS, COOTHOCUTD
PE3YIbTATHI ACATCIBHOCTH C IIOCTABJICHHBIMHA LCIISIMU,

HCII0JIB30BATh IIPHU OCBOCHHUU 3HAHUI HpI/IéMI)I JJOTHUYCCKOI'O MBIIIIJICHUSA — BBIACIIATH
XAPAaKTCPHBIC ITPU3HAKHU MOHSATUH U YCTaHaBJIMBATh UX B3aMMOCBA3b, UCITIOJIB30BATH
COOTBCTCTBYIOIIHUEC MOHATHUA [JIA 00BICHECHHUS OTACIBbHBIX q)aKTOB n ﬂBJICHI/II\/JI;

BLI6I/IpaTL OCHOBAaHUA U KPUTCPUUN AJIA KJ'IaCCI/I(l)I/IKaI_II/II/I BC€IICCTB U XUMHUYCCKHUX peaKHHﬁ;
YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSAMU,

CTPOUTB JIOTUYECKHUE PACCYXIEHUS (MHAYKTUBHBIE, IeAYKTUBHBIE, 10 AaHAJIOTHN), BBISBIISAThH
3aKOHOMEPHOCTH U ITPOTUBOPEYUS B paCCMaTPUBAEMBIX SBJICHUSAX, ((OPMYIHPOBATH BHIBOIBI U
3aKJIIOUEHNS,

IPUMEHSTH B [IPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNU, TPe0OPa30BbIBATH MOJEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) SJIEMEHTA,
XuMHueckas popmyna, ypaBHEHHE XMMHUECKOIN peakluy — IPU peLUIeHUH y4eOHbIX
[IO3HABATEJIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIC IIPEICTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe UCCJIeI0BaTEIbCKUE IeHCTBUS

BJIaACTb OCHOBAMH METOJI0B HAYYHOTI'O IMO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKuHﬁ;
dbopMyITHUpOBaTh IENH U 33]]a41 UCCIIEIOBAHMS, UCIIOJIb30BaTh MTOCTABICHHBIC U CAMOCTOSITETTLHO
C(l)OpMy.]'II/IpOBaHHI)Ie BOITPOCHI B KAYCCTBEC UHCTPYMCHTA IMO3HAHUA 1 OCHOBBI JJISA

(I)OpMI/IpOBaHI/IH THUIIOTE3BI 110 MPOBCPKE MPAaBUIIbHOCTU BBICKA3bIBACMBIX CY)KI[CHI/II\/'I;

BJIAZICTb HABBIKAMU CAMOCTOATCIILHOT'O IIJIAHUPOBAHUA U ITPOBEACHU S YUCHUYCCKUX
SKCIICPUMCHTOB, COBEPIICHCTBOBATL YMCHUA Ha6J'IIO)IaTI) 3a XO0A0M IIponecca, CaMOCTOATCIIBHO



IPOTHO3UPOBATH €0 pe3yabTar, GOPMYIHUPOBATH 0O0OIIEHHS U BEIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICAOBAHMS, COCTABISTh 00OCHOBAHHBIM OTUYET O MPOCIAaHHON
pabore;

IIPUOOPETATh OIBIT YUEHUYECKOU NCCIIEI0BATENBCKON U IPOEKTHON JESTENbHOCTH, IPOSBIIATh
CHOCOOHOCTh M TOTOBHOCTbD K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PELICHUS PAaKTUUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOA0B II03HAHMUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHGOPMAIUH (Hay4YHO-TIOMYJIIpHAs JINTEpaTypa
XUMHUYECKOTO COZIepKaHUsl, CIIPaBOUYHbIE TOcOOUs, pecypchl HTepHETa), aHATM3UPOBATh
MH(OPMAILIMIO Pa3IMYHBIX BUIOB U (HOPM Ipe/ICTaBICHUS], KPUTHYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

(bopMyIUPOBATH 3aIIPOCH U IPUMEHSTH PA3JIMYHbIE METO/IBI IIPH IMOUCKE U 0TOOpE
uH(pOopMaIii, HEOOXOAUMOI /71 BBIMOTHEHUS YUeOHBIX 3a/1a4 ONPeAeaEHHOTO TUTIA;

HpI/IO6peTaTb OIIBIT MCIIOJIb30BAaHUA I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHbIX TEXHOJIOTUH U
PA3JIMYHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBLHYIO (POpPMY IpeicTaBiIeHHs] HHPOPMAIHK (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUILI, PUCYHKHU U JIPYTHUE);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPH paboTe C XUMHUECKOW HHPOpMaLIneit:
HPUMEHSTh MEXIPEeIMETHbIC ((PU3NUECKUEe U MATEeMAaTHUECKHE) 3HAKH U CUMBOJIBI, ()OPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpeO6pa30BBIBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATTIAJHOCTH.
OBJIaIleHI/Ie YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JeliCTBUSIMM

3a/1aBaThb BOIIPOCHI IO CYHICCTBY O6CY)K,Z[8.6MOI\/’I TEMBI B XO0A€C Auajaora W/ M JAUCKYCCHUH,
BBICKA3bIBaTh UJICH, (1)OpMy.]'II/Ip0BaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHU A
HpeHHOX(eHHOﬁ 3aJa4du,

BBICTYIIATh C MPE3EHTALMEN PE3YIbTATOB [IO3HABATEIBHON IEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBIMOJHEHUH XUMUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM paObOTHI M0 UCCIEAOBAHUIO CBONCTB H3y4aeMBbIX BEIIECTB,
peanuzanuu y4eOHOTOo MPoeKTa U (OPMYTUPOBATH BBIBOJIBI IO pe3yJIbTaTaM IPOBEIEHHBIX
MCCIICTOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHHBEPCAJbHBIMH PEryJsiITHBHBIMU JACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBAThH M OCYILLECTBIISITH CBOIO MO3HABATENBHYIO AESTENbHOCTD,
ornpenenss e€ 1eiIH U 3a7a4, KOHTPOJIUPOBATh U 110 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aIrOpPUTM ASUCTBUNA MPU BBIOJHEHUH YUeOHBIX U HCCIEA0BaTENbCKUX 3a/ad,
BbIOMpaTh Hanbosee F3PPEeKTUBHBIN CIIOCOO UX PELICHUs ¢ YIETOM MOTyYSHHsI HOBBIX 3HaHUH O
BEIIECTBaX U XUMUYECKUX PEAKLUsX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOEH AeATEIbHOCTH HAa OCHOBE CaMOaHaIn3a U CaMOOIICHKH.



INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

HpC,I[MCTHBIe PE3YyabTaThl OCBOCHUA KypCa «OpraHqucxa}I XUMUA» OTPAKAKOT!:

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XHMHUECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B [IO3HAHUU SIBICHUH NPUPOABI, B POPMUPOBAHUN MBILIUICHUS U
KYJBTYPBI JINYHOCTH, €€ (PYHKIIHOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM IS peLIeHUs
MPAKTUYECKHX 33724 U SKOJIOTUYECKH 00OCHOBAHHOTO OTHOLICHHSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpask BKJIIFOYAET: OCHOBOIIOJIATAOIINE ITOHATHUS
(XMMHUECKUI 37IeMEHT, aTOM, 3JIEKTPOHHAsl 000JI04YKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, XUMUYECKAs CBSA3b, CTPYKTypHas (popmyina (pa3BEpHyTas U
COKpalléHHast), MOJb, MOJISIpHAsl Macca, MOJIIPHbII 00BEM, yIIIepoHbII CKeNeT,
(GyHKIMOHAIbHAs TPYIIa, paAuKall, U30MEpUs, U30MEPbI, TOMOJIOIMYECKUN Psijl, TOMOJIOTH,
YIJIIEBOIOPOABI, KUCIOPO U a30TCOIEPKALINE COEAUHEHNS, MOHOMED, IIOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOEHUSI OPraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aK0oH COXpaHEHHsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHMS, JIEKALIUE B OCHOBE IIOHUMAHUS
HNPUYMHHOCTU M CUCTEMHOCTU XUMHUYECKUX SABJICHUN, (aKTOIOIMYECKHE CBEACHUS O CBOWCTBAX,
cocCTaBe, MOJy4yeHUHU 1 0€301aCHOM MCIOJIb30BaHNU BaXKHEUIINX OPraHU4YEeCKUX BEIIECTB B OBITY
U IIPAKTUYECKOH JEATENBHOCTH YEI0BEKA;

C(i)OpMI/IpOBaHHOCTI) YMCHI/II\/’I BBISABJITH XapaKTCPHBIC IPU3HAKU HOHHTHﬁ, YCTaHAaBJIMBATDh UX
B3aUMOCBA3b, UCITIOJIB30BAaTh COOTBETCTBYIOIIHEC IMOHATHSA ITPU OIMMCAHUN COCTaBa, CTPOCHHUA U
HpeBpaH_IeHI/Iﬁ OpraHu4YCeCKux COC,Z[I/IHCHHI‘;I;

c(OpMHUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (hOpMysT OpraHMYECKUX BEIIECTB
U YpaBHEHUI XUMUYECKUX PEaKI1il, N3rOTaBINBATH MOJIEIN MOJIEKYJ OPraHUYECKUX BEILECTB
JUISL AJUTFOCTPALIMU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUSI;

c(OpMHPOBAHHOCTh YMEHUH yCTaHABJIMBATh MPUHAUIEKHOCTh U3YUEHHBIX OPraHMYECKUX
BEILIECTB 110 UX COCTABY M CTPOCHUIO K ONPENEIEHHOMY KJIACCY/TPyIIe COeAUHEHUI
(YraeBoZopobl, KUCIOPO] U a30TCOIEPIKAIINE COSTUHEHHS], BHICOKOMOJIEKYIISPHBIE
COEIMHEHUS ), TaBaTh UM Ha3BaHUs 1o cucteMarnyeckoit HomeHkiarype (IUPAC), a Takxke
IIPUBOJUTH TPUBUAJIbHBIE HA3BAHUS OTJIEIbHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, POIHIIEH,
aleTHIIEH, 3TUJICHIJINKOJIb, TIUIEpUH, peHo, popManbaeru, aueTanbIerui, MypaBbuHas
KHCJIOTa, YKCYCHAsl KUCJIO0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KMCIIOTA, TIII0K03a, GPYyKTO3a,
KpaxMaJl, [IeJUTI0JI03a, TIHUIHH);

c(OPMHUPOBAHHOCTb YMEHUS ONPEIEIATh BUIbl XUMUYECKOH CBA3H B OPIraHUUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);



C(I)OpMI/IpOBaHHOCTB YMCHUS MPUMCHSATH IOJIOKCHUS TCOPHUU CTPOCHUS OPIraHUYCCKUX BCUICCTB
A. M. bytneposa st 00BsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHSI;
3aKOH COXPaHEHUs MacChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh COCTAB, CTPOCHHE, (DU3MUECKUE U XUMUYECKUE
CBOMCTBA TUITMYHBIX MMPEJACTABUTEICH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEIICCTB (METaH,
9TaH, TWICH, IPONHIICH, alleTUJIeH, Oyraauen-1,3, meTunOyraaues-1,3, 6eH3011, METaHOII,
9TaHOJI, STUJICHIJIMKOJIb, TIIMIICPUH, PEHOJ, alleTalIbJICT /I, MypaBbHUHAs M YKCYCHAsI KUCIIOTHI,
TIIF0K03a, KpaxMaJl, IEJUTI0I03a, aMUHOYKCYCHAsI KUCIIOTA), WILTIOCTPHPOBATH TEHETUIECKYIO
CBSI3b MKy HUMHU YPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIMHA C UCIIOJIb30BAHUEM

CTPYKTYPHBIX (OPMYII;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh HCTOYHUKH YIIIEBOAOPOIAHOTO ChIphs (HE(DTH,
NPUPOIHBII ra3, yroJib), CocoObl UX MepepaboTKH U MPAKTUYECKOE TPUMEHEHHUE MPOYKTOB
nepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUMCICHHS 10 XUMUYECKUM YPaBHEHUSIM (MaCChI,
00BbEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA UJIU MIPOIYKTA PEAKIIMHU 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MIPOJYKTOB PEAKIUN);

Cq)OpMHpOBaHHOCTb YMGHI/Iﬁ BJIaACTb CHCTEMOM 3HaHUN 00 OCHOBHBIX METOdaX HAYYHOI'O
IMMO3HaHMs, UCITI0JIb3YCMbIX B XUMHUH ITIPHU U3YUCHUHN BCHICCTB U XUMHWYCCKUX SIBJICHUI
(Ha6J’II-OI[eHI/Ie, HU3MCPCHHUC, DKCIICPUMCHT, MO,Z[GJ'II/IpOBaHI/IC), HUCII0JIB30BaTh CUCTCMHBIC
XUMHWYCCKUC 3HAHUA OJId IPUHATUA pCIHeHHfI B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUsAX, CBA3AHHBIX
C BCHICCTBAMU U UX ITPUMCHCHUCM

c(OpPMHUPOBAHHOCTh YMEHU COOJIFO/IaTh MPABUIIA TIOJI30BAHUS XUMHUYECKOW TTOCYION U
nabopaToOpHBIM 000PYI0BAaHUEM, a TAK)KE ITpaBujIa OOpaIleHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TUIAaHUPOBATH U BBIMOIHATH XUMUYECKHI SKCTIEPUMEHT
(MpeBpalleHus OpraHMYECKUX BEIIECTB MPU HarpeBaHUM, OJTYYEHUE STUIIEHA U H3YYEHHE ero
CBOICTB, KAUECTBEHHBIE PEAKI[MN OPTaHUYECKUX BEUIECTB, IeHATypalus OEIKOB Mpu
HarpeBaHUH, LIBETHbIE pEaKIIUU OCJIKOB) B COOTBETCTBUU C ITPABUIAMH TEXHUKU OE€30MaCHOCTH
IpH 0OpaIleHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYAOBAHUEM, IIPEJCTABIIATH PE3YJIbTAThI
XMMHUYECKOT0 KCIIEpUMEHTa B (hopMe 3amKcy ypaBHEHUH COOTBETCTBYIOLIMX PEAKIUi 1
(GbopMyIHMpOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUUECKU aHAIM3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUI COOJI01aTh MPaBUIIa SKOJIOTMUYECKH 11€7€CO00Pa3HOT0 MOBEICHHS B
OBITY U TPYAOBOH EATEIBHOCTHU B IIEJIIX COXPAHEHUS CBOETO 3710POBbs U OKPYXKArOIIeH
MIPUPOJHOM Cpe/bl, 0CO3HABATH OMTACHOCTh BO3JICHCTBHSI HA JKUBBIE OPTaHNU3MBbI OIIPENEIEHHBIX
OpPraHUYeCcKUX BEIIeCTB, MOHUMast cMbIci nokazatens [1/IK, mosicHaTh Ha mpuMepax crocoOb
YMEHBLIEHUS U MIPEAOTBPALIEHUS X BPEIHOIO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIA 06yqafom1/1xcs1 C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3JOPOBb. YMCHUC IPUMCHATb 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX METO/JIaX IMMO3HAaHHWA BCHICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUTSI CTITIBIX M CTTA00BUISAIINX O0YYAIOMINXCs: YMEHHE UCII0JIb30BaTh Pellbe(hHO-TOYSUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anucu xumudeckux Gopmys.



11 KUIIACC

HpC,I[MCTHBIe PE3yabTaThl OCBOCHUA KypCa «O61ua>1 1 HCOPraHUYCCKasA XUMMS) OTPaAXKarOT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O XUMHUECKOI COCTaBIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHH B [IO3HAHUU SIBJICHHUH IPUPOBI, B POPMUPOBAHUN MBIIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PyHKIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM ISl pEeLICHUS
MPAKTUYECKHX 337249 U SKOJIOTUIECKU 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
MIPUPOAHON Ccpelie;

BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUH, KOTOpask BKIIFOYACT: OCHOBOIIOJIATAFOIINE TIOHITHS
(XMMHYECKUI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIIN ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIM 00BEM, BAJIGHTHOCTD, DJICKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS,
XUMHNYCCKas CBSI3b (KOBaJICHTHaH, HWOHHAas, METaJIJIMYCCKasd, BOI[OpOIIHaﬂ), KpuctaJsiIn4eCKas
peméTKa, TUIIBI XUMUYECKHUX PEaKIIUi, PaCTBOP, AIEKTPOJIUTHI, HEIJIECKTPOJIUTHI,
AIEKTPOIUTUYECKAS TUCCOIUAINS, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON
peaKIiy, XUMUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TCOPHS IICKTPOIUTHUCCKON
Juccouranuu, nepuoguyeckui 3akon /1. 1. MeneneeBa, 3aKOH COXpaHEHUSI MACChI BELIECTB,
3aKOH COXPAHCHUS U MPEBPAIECHUS SHEPTHH ITPYU XUMUYCCKUX PEAKITUX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHHU, MUPOBO33PCHYCCKUEC 3HAHWS, JIC)KAIIMEC B OCHOBC ITIOHUMAaHUA
MPUYHMHHOCTH U CHCTEMHOCTH XMMHUYECKUX SBJICHUH, ()aKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM HCIIOJIb30BAHUH BAXKHEUIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEIHbHOCTH YETIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepPHbIE IPU3HAKYU MOHATUH, YCTAHABIUBATbh UX
B3aUMOCBS3b, UCIIOJb30BATh COOTBETCTBYIOLIUE ITOHATHS IIPU ONMCAHUU HEOPTAHUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUH UCNOIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIsSl COCTaBJIEHUs (hOPMYII
BEIIECTB M YPAaBHEHUH XMMUYECKUX peakiuii, cucremarnyeckyto HoMeHkaTypy (IUPAC) n
TPUBHUAJIbHbIE Ha3BaHUS OTAEJIbHBIX HEOPIraHUUYECKUX BEIECTB (YrapHbIii ra3, yrileKMCIbli ras,
aMMMaK, raiéHas U3BeCTh, HerauéHas U3BeCTb, MUThEBAs COJA, TUPUT U JPYTHUE);

c(OPMHPOBAHHOCTh YMEHUH ONpeAessATh BaJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBAa, BUJ XUMUYECKOM CBSI3U (KOBaJICHTHAsI, NOHHAs,
METAJIJIMYECKast, BOAOPOHAs) B COEIMHEHUSAX, TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aATOMHasl, MOJIEKYJISIpHAsl, HOHHAs, METAJUIMUECKast), XapaKTep CpeJlbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEILIECTB M0 UX
COCTaBY K OIpe/IeIEHHOMY KJIACCY/TpyIINe COeAMHEHUH (IIPOCThIe BEIIECTBA — METAUIBI U
HEMEeTaJlIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBbIE TUAPOKCHbI, COJIH);

c(hopMUPOBAHHOCTh YMEHUM PAaCKpBIBATh CMBICI TTepuoandeckoro 3akona JI. 1. Menneneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYIO0, OObSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(hopMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh FJCKTPOHHOE CTPOCHHUE aTOMOB XHMHUYECKUX
sanemeHToB 1—4 nepuoaos Ilepuoanueckoil cuctemMbl XuMuueckux snemeHTos /. U.



MeHeneeBa, UCIOJb3YsI MOHSTHUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETUICCKHE
YPOBHUY», 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX AIEMEHTOB U UX
COEMHEHUH N0 IIepuoaam U rpymnmam llepuoguyeckoit cCuCTEMbl XUMHUYECKUX AieMeHToB []. U.
MeHnpeneena;

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMKUCHIBATH) OOIINE XUMUYECKUE CBOKWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXKIY HEOPraHUYECKMMHM BEUIECTBAMU C MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUN;

c(hOpPMUPOBAHHOCTH YMEHUS KIACCH(PUIIMPOBATH XUMUIESCKUE PEAKIIUU TI0 PA3TMYHBIM
IpHU3HaKaM (YUCIIY U COCTaBy pearupyrolux BeleCcTB, TEIII0BOMY 3P PeKTy peakiuu,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKLUU, YHaCTHIO KaTaJln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABJIATh YPABHEHUSI PEAKIIUi pa3InYHbIX TUIIOB, TOJHbBIE U
COKpaIIEHHBIC YPAaBHEHUS pPEaKIiii HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, IPH KOTOPBIX ITH
peakLUMu UIYT 10 KOHLA;

Cq)OpMHpOBaHHOCTb YMGHI/Iﬁ MMPOBOANTDL PCAKIMH, ITOATBCPIKAAOIINUC KadyeCTBECHHBINA COCTaB
PA3JIMYHBIX HCOPraHNYCCKHUX BCUICCTB, paCliO3HaBaTh OIIBITHBIM HYTGM HOHBI, IPHUCYTCTBYIOIINUC
B BOAHBIX paCTBOpax HCOPraHM4YCCKUX BCIICCTB;

c(OpPMHUPOBAHHOCTh YMEHUI PAaCKPBIBATH CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBHTEIBHBIX
peaKiuii MOCPEICTBOM COCTABIICHHUS 3JICKTPOHHOr0 OajlaHca STHX PeaKIunii;

c(hOpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUH OT
pa3sTUYHBIX (DAKTOPOB; XapaKTep CMEIIECHUSI XHMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (nmpuniun Jle [llarense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTepU30BaTh XUMUUYECKHE MPOLIECCHI, JIeKAIllUEe B OCHOBE
IIPOMBIIIJIEHHOT'O MOJIyYEHUSI CEPHOM KUCIIOThI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTD
npecTaBiIeHnit 00 OOIMX HAYYHBIX MPUHIMIIAX U YKOJOTHUECKUX MPoOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUIN IPOBOJANUTH BBIUHCIICHUSI C UCIIOJIb30BAHUEM MOHATHS «MacCcOBast
JIOJIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH ra30B MPU XUMHUUYECKHUX PEaKIIUSIX, MacChl
BElIeCTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE WM 00BbEMY OJHOTO
U3 y4acTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOrO A deKTa peakiiMi Ha OCHOBE 3aKOHOB
COXpaHEHMsI MaCChl BELLIECTB, PEBPAILIEHUSI U COXPAaHEHUS YHEPTHH;

c(OpMUPOBAHHOCTh YMEHUH COOIIOIaTh IPABHIIA TOJIB30BAHUS XUMUYECKOU MOCYAON U
nmabopaTopHBIM 000PYI0BaHUEM, a TAK)Ke MTpaBUiIa OOpAIIeHHs C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMHPOBAHHOCTh YMEHUH MJIAHUPOBATH U BHIMOJIHATH XUMHUECKUI SKCIIEPUMEHT
(pa3noxxkeHue nepokcua BOAOPOa B IPUCYTCTBUM KAaTAIN3aTOPa, ONPEAEICHNUE CPEIb
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAILHOTO HHANKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XUMUYECKON PEaKI1H, peaKlui HOHHOTO 0OMEHa, KaYeCTBEHHbIE PEaKIIMK Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUSI, PEILICHUE YKCTIEPUMEHTAIBHBIX
3aja4 1o reMaM «Metamib» U «Hemerannel») B COOTBETCTBUH € IPABHIIAMU TEXHUKH
0€30MacHOCTH ITpU OOPAIIEHNH C BELIECTBAMH U J1a00paTOPHBIM 000pyI0BaHUEM, NTPEJICTABIIATh



pe3ybTaThl XMMUYECKOTO SKCIIEPUMEHTA B (hOpMe 3alHcy ypaBHEHUH COOTBETCTBYIOIINX

peaxuii ¥ GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO0 HH(OpMaIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBAa MAaCCOBOM KOMMYHHKaluu, UHTepHeT 1

JPYTHX);

c(OPMHPOBAHHOCTb YMEHUI COOII01aTh MPaBUIIa 3KOJIOIMUYECKH 11€71€CO00pa3HOro MOBEICHHS B
OBITY U TPYZIOBOM JIEATEIBHOCTH B LIEJSAX COXPAHEHUS CBOETO 3/I0POBbS U OKPY’KaIOLIEH
IIPUPOIHOM Cpebl, OCO3HABATh ONTACHOCTH BO3/IEHCTBUS Ha JKUBBIE OPraHU3MBbI ONIPENEIEHHBIX
BEIIECTB, MOHUMasi cMbIci okaszaresst [1/1K, mosicHATh Ha mpuMepax crocoObl YMEHbIICHUS U
IIPEIOTBPALICHNS UX BPEIHOTO BO3ICHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIA O6yanOH_II/IXCSI C OrpaHUYCHHBIMH BO3MOXKXHOCTAMU 3JO0POBbA: YMCHHUC IPUMCHATDH 3HAHU A
00 OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHHWA BCHICCTB U XUMHNYCCKHUX ﬂBHeHHﬁ;

JUTSL CTICTIBIX M cTIa00BUISAIINX O0YYaIONINXCs: YMEHHE UCII0JIb30BaTh Pelibe()HO-TOYCUHYIO
cucrteMy o6o3Hauenuit JI. bpaiins mis 3anvcu XuMudeckux Gopmyd.

TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
Hanmenoanune| KoimuecTBo yacos
Ne 1/n] Pa3neoB H TeM K n DJIeKTpOHHbIe (LM (ppoBbIE)
> p Beero KoHTPouIbHBIE ITpakTiieckne 06PA30BATETBHBIE PECYPCHI
NporpamMmel padoThI padoThI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
IIpenmer
OPraHUYEeCKOU
xumun. Teopus Bubioreka

1.1 | crpoemna 3 LIOK https://myschool.edu.ru/
OpPraHMYECKHUX
coeuHEHUN A.
M. byrneposa

Hroro no paszneny 3

Pa3nes 2. Yraesogopoasl
HpeneisHre bubnnoreka

2.1 | yrnesonopoz! 2 LIOK https://myschool.edu.ru/
— aJIKaHbI
Henpenenbusie
YIIEBOIOPOIBIL: bubnuoreka

2.2 AJIKCHEL, 6 1 LIOK https://myschool.edu.ru/
aJIKa/INEHBI,
AJIKNHBI

23 Apomaruyeckue 5 bubnuoreka

' YTJI€BOAOPOABI LIOK https://myschool.edu.ru/
24 [Ipuponusie 3 1 bubnuoreka
' HUCTOYHUKHU ITOK https://myschool.edu.ru/
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YIJIEBOJOPO/IOB
U UX
nepepaboTka

Wtoro no pazneny 13

Paszgea 3. Kucaopoaconepskamnue oprannyeckue coeiuHeHust

bubanoreka
> Crupret. Genon| 3 LIOK https://myschool.edu.ru/
AJBIerunsl.
KapOoHoBsie
3.2 KHMCJIOTEI. 7 1 bubnuoreka
CoXHbBIE LIOK https://myschool.edu.ru/
3¢upsl
3.3 | YrneBoasl 3 1 bubnuorexa
LIOK https://myschool.edu.ru/
Wroro no pazgeny 13

Pasznea 4. A3oTcoaeprkamiue 0j

PraHn94eCKue COCAMHCHUSA

AMUHBIL.
4.1 AMUHOKHCIOTEL| 3 bubnmnorexa
| ‘ LIOK https://myschool.edu.ru/
benku
Wroro no pasgeny 3

Paspnen S. BeicOkoMOJIeKYIsIpHBIE COCAUHEHHUS

ITimacTtMmaccnl.
Kayuyxu.
Bonokna

5.1 2

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

Hroro no pasacity

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

11 KUIIACC

HanmenoBanue

KoJsnuyecTBo 4acoB

Ne n/n| pa3znesioB u Tem

NPOrpaMMmblI Beero

KonTtpoabHsbie
padoTbI

IIpakTH4eckne
padoThbI

DuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTebHbIC PeCypPChl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

Ctpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
ITepnonnueckas
cucrema
XUMHYECKHAX
snemenTos /I. W.
MenneneeBa

11

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

Crpoenue
BEIIECTBA.

1.2

bubnuoreka
IHOK https://myschool.edu.ru/
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Mmuoroo6pa3ue
BEIIECTB
13 XuMu4yecKue 6 1 1 bubnuorexa
peakiuu I{OK https://myschool.edu.ru/
Htoro mo pazneny 13 BH6HHOTeK_a
I{OK https://myschool.edu.ru/
Pa3nes 2. Heopranmueckasi XuMust
bubnuorexa
2.1 Meranet 6 1 ITOK https://myschool.edu.ru/
2.2 | Hemerans: o ! 1 Epgﬁﬁgsglmyschool.edu.ru/
Cas3b
23 HEOpraHH4ecKnx| ., bubnuoteka
U OPraHUYECKUX HOK https://myschool.edu.ru/
BCIIICCTB
Uroro no pazgeny 17 BH6HHOTeK_a
IHOK https://myschool.edu.ru/
Pa3znen 3. Xumus v :Ku3Hb
bubnuorexa
31 Xumust v kusHb | 4 I{OK https://myschool.edu.ru/
Wroro no pazneny 4
OBILEE
KOJIMYECTBO
YACOB I10 34 2 3
[TPOTPAMME
MOYPOUYUHOE ININTAHUPOBAHUE
10 KJIACC
KouunyecTBo|
Ne il Tewa yposa otpasomarene pecypes
Bceero HMara
||t a2 oo
SHAYCHIE ’ OK https://myschool.edu.ru/
2| coommonti A M. Bytnepora. ot | 1 Buborera
OCHOBHBIE IOOKEHI ’ OK https://myschool.edu.ru/
[IpencraBnenue o kinaccuduxanum
3 OpPTaHMYECKUX BEIIECTB. 1 bubnmroreka

Homenknarypa (cuctemarudeckas)
Y TPUBHAIbHBIC HA3BaHHS

OK https://myschool.edu.ru/
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OpTaHU4YCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,

Bubnnoreka

4 TOMOJIOTHYECKUH PsI ITOK https://myschool.edu.ru/
5 MeraH u 3TaH — npocTenIne bubnuoteka
NPEICTaBUTEIIN AIKaHOB ITOK https://myschool.edu.ru/
5 AJIKEHBI: COCTaB U CTPOEHHUE, bubnmnoreka
cBOIicTBa LIOK https://myschool.edu.ru/
OTUJIEH U IPONUJIEH — EuGanorexa
! HPOCTCHIIIE MPEACTaBHTEH HOK https://myschool.edu.ru/
AJIKEHOB
[TpakTuueckas padota Ne 1.
8 «[lomyuenue sTuICHA U U3yUCHHE brbmmorexa
. LIOK https://myschool.edu.ru/
€ro CBOMCTBY»
Ankanuensl. byranuen-1,3 u
9 MeTwioyramuen-1,3. [Tomydaenue bubnuorexa
CHUHTETHUYECKOTO Kay4yKa U IIOK https://myschool.edu.ru/
pEe3UHBI
AJIKUHBI: COCTaB U 0OCOOEHHOCTHU
10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. bubnuorexa
AUeTHIICH — TPOCTEeUIINN IIOK https://myschool.edu.ru/
MIPEJICTABUTENb AJTKHHOB
11 Brrurcnenus o ypaBHEHHUIO bubnmnoreka
XUMHYECKON peaKIuu ITOK https://myschool.edu.ru/
12 ApeHbl: OEH3011 ¥ TOTYOIL. bubnmnoreka
TOKCHYHOCTH apEHOB IHOK https://myschool.edu.ru/
['enetnyeckas cBs3b
13 YTIIEBOAOPOIOB, IPHHAIEKAIITIX brbmorexa
’ IIOK https://myschool.edu.ru/
K pa3JIMyYHbIM KJ1accaM
[TpupoaHbIE HCTOYHUKH
14 YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U bubnmnoreka
NIONTyTHBIE HEPTSAHBIE Ta3bl, HEPTH LIOK https://myschool.edu.ru/
Y IPOAYKTHI €€ nepepaboTKu
[TpupoaHbIE HCTOYHUKH
15 YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U bubnmnoreka
NIONTyTHBIE HETSAHBIE Ta3bl, HEPTH LIOK https://myschool.edu.ru/
Y IPOAYKTHI €€ nepepaboTKu
16 KonTponbHas pabora no pasaeny bubnmnoreka
«YTIIEBOIOPOJIBI» IHOK https://myschool.edu.ru/
| omer
PTBL: ’ OK https://myschool.edu.ru/
Bonopoanas cBs3b
18 MHOroaToMHsbI€ CIIUPTHI: bubnuoreka
ATHJICHTIIUKOJb U TJIMIEPUH ITOK https://myschool.edu.ru/
19| dursnacone w e ubmiorera
. HOK https://myschool.edu.ru/
CBOICTBa, MPUMEHEHHE
20 Anpaeruapl: GopManbaeTuI U bubnunoreka

alcTalabaCTU . AI_ICTOH

ITOK https://myschool.edu.ru/
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OnHOOCHOBHBIE NPEEIbHBIE
21 KapOOHOBBIE KUCIIOTHI: 1 bubmorexa
P ) LIOK https://myschool.edu.ru/
MypaBbHUHAS U YKCYCHAasI
[IpaxTuueckas padora Ne 2.
22 «CBolicTBa pacTBOpa YKCYyCHOU 1 bubmotexa
p pa Yrey IIOK https://myschool.edu.ru/
KHCIIOTBI»
CreapuHOBas U OJICMHOBAS
23 KHCJIOTBI, KaK MPeJICTaBUTENIN 1 bubmorexa
’ el IOK https://myschool.edu.ru/
BBICHINX KapOOHOBBIX KHCIIOT
Mpbl1a Kak COJIU BBICIIAX
24 KapOOHOBBIX KUCIIOT, UX MOIOIIEE 1 bubsmotexa
" ’ LIOK https://myschool.edu.ru/
JieicTBrE
CrnoxHble 3(hUpHI Kak
o5 NIPOU3BOIHBIE KaPOOHOBBIX 1 bubmuoteka
KUCTOT. [ Maponu3 CloKHBIX HOK https://myschool.edu.ru/
2upoB
26 JKupbr: ruaponu3, npuMeHeHHE, 1 bubnmoteka
Ouosornyeckas posib KHPOB IHOK https://myschool.edu.ru/
YrieBoasl: cOCTaB,
97 kinaccupukanus. Baxueiimme 1 bubnmoteka
NPECTaBUTEIIN: TII0KO03a, OK https://myschool.edu.ru/
bpykTO3a, caxaposa
o8 Kpaxman u nemnoinosa kak 1 bubnmnoreka
MPUPOJIHBIE MTOJIUMEPHI 1{OK https://myschool.edu.ru/
o | Kot omeny | o
p p HOK https://myschool.edu.ru/
OpPTaHUYECKHUE COCTUHEHUS
30 AMUHBI: METWJIAMUH U aHWIWH 1 bubsmotexa
' LIOK https://myschool.edu.ru/
AMUHOKHCIIOTBI KaK aM(pOTEpHBIC
31 OpPTaHWYECKHUE COCTUHEHUS, X 1 bubnmoreka
OMOJOTHYECKOe 3HAYCHHE. OK https://myschool.edu.ru/
ITentuaer
I R P
yip OK https://myschool.edu.ru/
COCJTMHEHUS
OCHOBHBIC TIOHSTUS] XUMHH
33 BBICOKOMOJICKYJISIPHBIX 1 bubsmorexa
SKYIP OK https://myschool.edu.ru/
COCTUHEHUIT
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJICKYIISIPHBIX 1 bubnuroreka
coenuuenuil. [Imactmacchl, OK https://myschool.edu.ru/
Kay9IyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
ITPOI'PAMME
11 KJIACC
Ne i/m| Tema ypoxka KosnuuectBo

4acoB

Jlara

DJIeKTpOHHBIe NN (ppoBbIE
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Bcero

HU3y4eHus|

o0pa3oBaTesbHbIC PeCypChl

XUMAYECKUH DJIEMEHT. ATOM.
DeKTpOHHAs KOHPUTYpaLHS
aTOMOB

bubnuorexa
IOK https://myschool.edu.ru/

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa, nx CBS3b C
COBPEMEHHOM TeopHueH
CTPOCHHUS ATOMOB

Bbubmanoreka
HOK https://myschool.edu.ru/

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U UX COCIMHEHUN
0 TPYIIAaM U IIEpUoaam.
3HaueHue NepruoIMIECKOro

3aKOHa U CUCTCMbI XUMHNYCCKHNX

anemenToB .M. Menaeneena B
pa3BUTUU HAYKH

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

CTpoeHue BellecTBa.
XuMudeckas CBSI3b, €€ BHIHI,
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

bubmmoreka
HOK https://myschool.edu.ru/

BaneHTHOCTE.
DIIEKTPOOTPULIATENLHOCTb.

Creneun okucieHud. Bemrecrsa

MOJICKYJIAPHOTO
HEMOJICKYJIAPHOTO CTPOCHUA

bubnmmoreka
OK https://myschool.edu.ru/

[TonsiTue 0 AUCTIEPCHBIX
cuctemax. UCTUHHBIE U
KOJJIOUJHBIE PACTBOPBI.
MaccoBas 1015 BEIIeCTBA B
pacTBope

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

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHMYECKUX COCTUHEHUH.
['eneTnueckas cBA3b
HEOPraHMYECKUX BEIIECTB,
pa3IMYHbBIX KJIACCOB

bubnmmoreka
OK https://myschool.edu.ru/

Knaccudukanust xumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHMYEeCKOW XUMHH. 3aKOH
COXPAHEHHUSI MACChI BEILECTB;
3aKOH COXPaHEHHUs 1
MIPEBPALLECHUS YHEPTUU [TPU
XAMHYECKHUX PEAKIUAX

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

CxopocTb peaxiuu.
OO6paTuMble peakitu.

bubmmoreka
ITOK https://myschool.edu.ru/
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XHUMHYECKOE PABHOBECHE

[IpaxTuueckas padora Ne 1.
«BnusHue pa3nuaHbIX

Bbubanoreka

10
(bakTOpOB HA CKOPOCTH HOK https://myschool.edu.ru/
XUMUYECKON PEaKITUN»
DIEKTPOAUTHYECKAS
nucconmanus. [lonsTue o
BOJIOpoIHOM Tokazatene (pH
11 af:[Tlfo Ha Peakiun I/IOHH(E?O : bubmorexa
P pa- HOK https://myschool.edu.ru/
oOMeHa. ['mapoinus
OpTraHUYECKUX U
HEOPTraHWYECKUX BEIECTB
OxucnurenbHo-
12 BOCCTAHOBHUTEJIHHBIC PEAKIIHH. bubnuoreka
[ousTre 06 31eKTpOsIH3E OK https://myschool.edu.ru/
pacIuIaBoB M pacTBOPOB COJICH
KonTponbsHas padora mo
13 a3nerJ)1 «Teo pemqecxne bubmorexa
p y p OK https://myschool.edu.ru/
OCHOBBI XUMHH)
MeTtamisl, UX ITOJIOKEHHE B
[Tepuoanueckoii cucreme
XUMHUYECKUX 3jieMeHToB 1. 1.
14 MeneneeBa 1 0COOEHHOCTH Brbmiorexa
LIOK https://myschool.edu.ru/
cTpoeHust aromoB. Oomrre
(bu3UYEeCKHEe CBONCTBA
METaJIOB
CruiaBbl METAJIIOB.
15 DIEKTPOXUMUUECKUN PSI bubmaorexa
POXIM p ITOK https://myschool.edu.ru/
HaIPsHKEHUH METaJJIOB
XHUMHYECKHE CBOMCTBA
BaYKHEHUIITNX METAIIOB
16 (HaTpWid, KaJIWHA, KaJTbITHHA Brbmiorexa
Py, - ’ OK https://myschool.edu.ru/
MarHui, allOMUHUN) U UX
COE€IUHEHUI
XHUMHUUYECKHUE CBOMCTBA XpOMa, bubnuotexa
17 N )
MEJIM ¥ UX COCTMHCHHI I{OK https://myschool.edu.ru/
XUMHUYEeCKHE CBOICTBA ITUHKA, bubmnoreka
18 M .
Kele3a M UX COCIMHCHHI ITOK https://myschool.edu.ru/
[TpakTiueckast pabora Ne 2.
19 "Pemenue bubnuoreka
9KCIIEPUMEHTATBHBIX 33714 110 OK https://myschool.edu.ru/
Teme «MeTamibi»"
HemeTtannsl, BX I010KEHHC B
Ilepnoamueckoii cucreme
20 xmlf)mqjelcm/lx anemenTtoB JI. bubmorexa
o OK https://myschool.edu.ru/
MenneneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB
21 dusnyeckue CBOMCTBA bubnuoreka

HEMETAJJIOB. AJUIOTPONHS

I{OK https://myschool.edu.ru/
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HEMETaJUIOB (Ha IpuMepe
KHCJIOpOJIa, cepbl, hocdopa u
yriiepojia)

XUMHYECKUE CBOUCTBA

Bubnunoreka

22 raJIOr€HOB, CEPhI M MX
» °°P IOK https://myschool.edu.ru/
COCTMHEHUI

23 XnMHYecKre CBOMCTBA a30Ta, bubmnoreka
docodpa 1 UX coeTUHCHUI I{OK https://myschool.edu.ru/
XUMHUYECKUE CBOWCTBA

24 JIepoia, KpEMHUS U UX bubmotexa
yrepoaa, ¥p IOK https://myschool.edu.ru/
COCTMHEHUI
[IpumeHeHne BaXKHEUIINX bubnmoreka

25 . .

HEMETAJJIOB U MX COCAMHEHHI ITOK https://myschool.edu.ru/
O06o0011eHNEe U CHCTeMAaTH3aIINS
3HaHui 1o TeMe «Hemeramnsn.
26 Breranciienus 1mo ypaBHEHHSAM bubamorexa
ypas IIOK https://myschool.edu.ru/
XUMHUYECKHUX PEaKIHii 1
TEPMOXUMHYCCKHE PACUETHI
[IpakTrueckas padora Ne 3.

27 «Pemenne bubnuoreka
9KCIEPUMEHTAIBHBIX 3124 10 OK https://myschool.edu.ru/
teme "Hemeranmas"»

o8 KonTponbHnas pabora no remam bubnmnoreka
«Metauibi» 1 «Hemerambsiy ITOK https://myschool.edu.ru/
Heopranunueckue u

29 OpPTaHWYECKHUE KHCIIOTHI. bubnmoreka
Heopranuueckue u OK https://myschool.edu.ru/
OpTaHWYECKHUE OCHOBAHUS
AMoTepHbIe HEOpraHUYECKHe
Y OPTraHUYECKUE COCTUHEHHUSI.

30 Fe}?eTquCKasl CB?ISB)I bubsmotexa

LIOK https://myschool.edu.ru/
HEOPraHUYECKUX U
OpPTaHWYECKUX BEIICCTB
Ponb xumun B obecrieyeHuH
AKOJIOTUYECKOH,
31 SHEPreTHYECKON U MUILEBON bubmorexa
P OK https://myschool.edu.ru/
0€30MacHOCTH, pa3BUTUHU
MEIUIIIHBI
[IpencraBnenws 06 oOmMUX
HAyYHBIX TPUHITATIAX bubnmmroreka

32 .

HPOMBIIIJICHHOTO MOJTyYEHHS LIOK https://myschool.edu.ru/
BaKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U bubnmnoreka
MaTepHaiOB ITOK https://myschool.edu.ru/

bubnuoteka

34 X¥MHUS U 30pPOBBE UEIOBEKA

ITOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME
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