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oIpeieIeHHOMY Y4eOHOMY MpEAMETY .

Pabouas nmporpamma yuebnoro npenmera sisisiercs yactbio OOIT COO, onpenenstomei:

- COZIep KaHUE;

- IJJTAHUPYEMBIE PE3YJIbTaThl (JINYHOCTHBIE, METANIPEAMETHBIE U IIPEAMETHBIE);

- TeMaTUYEeCKOE IUIAHWPOBAHHME C y4yeTOM paboueill MporpaMMbl BOCHUTAHHUS U BO3MOXHOCTBIO
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Annomauusn K paboueii npozpamme
y4eOHOro npeaMera « XUMHUSD)

PabGouas mnporpamma yyeOHOro mpeamera «XuMHUS» 00s3aTENIbHON MpeAMETHON o0sacTu
«EcTecTBEeHHOHayuUHbIE NpPEAMETH» pa3zpaboTaHa B COOTBETCTBUMM ¢ INyHKToM 18.2.2 ®I'OC COO wu
peanmusyetcs 2 roaa B 10- 11 knaccax.

Pabouas mporpamma paszpaboTaHa rpynmnoi y4urtesieil B COOTBETCTBUHU C TOJOXKEHHEM O pabovmx
mporpaMMax M ONpeNeNsieT OpraHu3aluio 00pa30oBaTENIbHON JEATEIbHOCTH YUYUTENs B IIKOJIE [0
OIpeICIIECHHOMY Y4eOHOMY IPEIMETY.

Pa6ouas mporpamma yduebHoro npeamera sipisercs yactero OOIT OO0 onpenensroniei:

- COJIEPIKAHUE;

- IJTAaHUPYEMbIE Pe3yJIbTaThl (JIMYHOCTHBIC, METANPEAMETHBIE U MTPEIMETHBIC);

- TEMaTHYECKOE IJIAHWPOBAHUE C Y4YETOM paboyeil MporpaMMbl BOCHHUTAHUS W BO3MOKHOCTBIO
ucnoib3oBanus DOP/IIOP.

Pabowas mnporpamma oOCyXkIeHa ¥ TPHUHATA PEIICHHEM METOJMYECKOro OOBEIUHEHUS U
COIJIacOBaHa 3aMECTHUTENIeM AUPEKTOpa Mo yueOHo-BocnuTarenbHoit pabote MBOY COII Nel3
Hara: 29.08.2023

HOACHUTEJIBHAA 3AIIUCKA

Pabouast mporpamma mo xumMuu Ha ypoBHe cpemHero obOmero 10-11 xmaccoB (6a30BOro ypoOBHSI)
MBOY «COHI Nel3 umenu I'epos Coserckoro Coroza WU.b. Katynuna» ropoma bpsiHcka oOpa3oBaHus
pa3zpaborana Ha ocHOBe DeepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBAaHUN K pe3ysibTaTaM OCBOCHHUS (efepanbHON 00pa3oBaTENbHON MPOrpaMMbl CPEIHETO
obuiero oopazosanus (POIT COO), npencraBnenHbix B @enepaabHOM rocyapcTBEHHOM 00pa30BaTEIbHOM
crannapre COO, ¢ yuérom KoHnuenuuu npenoaaBanus yueOHOro npeamera «XuMus» B 00pa30BaTEIbHbBIX
opranuzanusx Poccuiickoit ®Denepannu, peaau3yomUX OCHOBHBIE O0pa3oBaTelIbHBIE MNPOTPAMMBI, U
OCHOBHBIX NosiokeHuM «Ctpaterun pa3Butus Bocnutanus B Poccuiickoit ®denepauuu Ha nepuox no 2025
roga» (Pacnopsikenue [IpaButenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MporpaMmbl MO XHUMHH, K ONpeIeNeHUI0 oOmell cTpareruu
oOydeHusl, BOCIUTAHUS U Pa3BUTHUs oOydaroluxcs cpeAcTBaMH ydeOHoro mpenmera «Xumush» st 10-11
KJJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM  KOHIentyainpHble mnojoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJAepXaHMs, pe3yJbTaToB o0O0y4deHHss M TpeOOBaHUIl K YpPOBHIO
MOATOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe 00pa3oBaHHUE, IMOTYyYaeMO€ BBITYCKHUKAaMU OO0Ie00pa30BaTeIbHON OpraHU3allNH,
SIBIIIETCS. HEOTHEMJIEMON YacThI0 UX 00pa3oBaHHOCTU. OHO CIIYKHUT 3aBEPIIAIOIIMM TANlOM pealn3alui Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIOYEBBIX LEHHOCTEH, MPUCYLIUX IEJIOCTHOM cHUcTeMe
XUMHUYECKOT0 00pa3oBaHMs. DTH IEHHOCTH KacaroTCsl TMO3HAHUS 3aKOHOB MPUPOJBI, (HOopMHpOBaHUS
MHPOBO33pEHUsI U OOIIEH KyJIbTYpbl YEJIOBEKa, a TAaKKE SKOJIOIMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K
CBOEMY 3JI0POBBIO U MIPUPOJIHON cpene. Peannsyercs xumudeckoe oOpa3oBaHue 00yYarOIMIUXCS HA YPOBHE
cpenHero oOmero o0pa3oBaHUs CPEJCTBAMH YUeOHOTO TpeameTa «XUMUs», COACepKaHWE U TOCTPOCHHUE
KOTOpPOTO OIpe/AeNieHbl B MPOrpaMMe MO XUMUU C y4€TOM crneuu(uky HayKu XUMHH, €€ 3HaueHUs B
MO3HAHUM MPUPOABI U B MaTePUAILHOM JKU3HM OOIECTBA, a TakKe ¢ YY4ETOM OOUIMX Lieded U MPUHIIUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpellHero obmero obpazoBaHus B Poccuiickoit
denepanuu.

XuUMHS Kak »JJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HWIpPaeT oco0ylo pojb B COBPEMEHHOH
[UBWJIN3AIIMK, B CO3JaHUM HOBOW 0a3pl MaTepHalbHOW KynbTyphl. OHa BHOCHT CBOM BKJIaa B
(dbopMHpOBaHHE PALMOHATBHOTO HAYYHOTO MBIIIICHUS, B CO3JaHUE IIEJIOCTHOTO IPEJICTaBICHHUS 00
OKpYy’KarollleM MHpe KaKk O €IMHCTBE MPUPOJBI U YeloBeKa, KOTopoe (OpMUPYETCs B XMMHH Ha OCHOBE
IIOHMMAaHUsl BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpPa, OCO3HAHMS B3aUMOCBS3U MEKIY CTPOECHUEM
BEUIECTB, NX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMHU MPUMEHEHUSI.

TecHO B3aUMOJENCTBYsI C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja HEOTHEMJIEMOW YacCThIO
MHUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJAa U KU3HM KaKJIOro 4ieHa oOuiecTBa.
CoBpeMeHHast XMMUsl KaK HayKa cO3UAaTelIbHasl, Kak HayKa BBICOKMX TEXHOJIOTHMM HAMpaBlieHa Ha pPEIICHUE




JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPhEBOW, DHEPrEeTUYECKOM, MHUIIEBOMH,
HKOJIOTUYECKOM 0€30MacCHOCTH U OXPaHBI 3J0OPOBbSI.

B cooTtBeTcTBUM ¢ 00IIMMHU LEISIMU U MPUHIUIIAMH CPEJHETro o0Iero odpazoBaHUsl COACpKAHHE
npeamera «Xumus» (10—11 xmaccel, 6a30BbIl YpOBEHb M3yUEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaroluxcs, HEOOXOIUMYI0 UM Jii BBIPAaOOTKH MHPOBO33PEHUYECKHX
OPUEHTUPOB, YCIEHIHOTO BKIIOYEHHS B KHU3Hb COLUYMA, MPOAOIDKCHHS OOpa3OBaHHMS B Pa3IMYHBIX
0011acTaX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsromuMy  rpeaMera «XUMHsD SABISAIOTCA 0a3oBble Kypchl — «OpraHuueckas XUMHS» H
«OO0u1asi © HEOpraHuyeckas XUMHUSD», OCHOBHBIM KOMIIOHEHTOM COJIEP)KAHUS KOTOPBIX SIBISIFOTCS OCHOBBI
0a30BOl HAYKH: CUCTEMa 3HAHHI 10 HEOPTAaHMUYECKON XUMUU (C BKIIOYCHHEM 3HAHUN M3 OOIIeH XUMUU) U
oprannyeckoil xumun. dopmMupoBaHue AAHHONW CUCTEMbl 3HAHUUM MPH U3YUYEHUU MpeAMeTa O0O0ecreurnBaeT
BO3MO>XHOCTh PACCMOTPEHHUSI BCETO MHOT0OOpa3us BELUIECTB HA OCHOBE OOIMX MOHSITUN, 3aKOHOB U TEOPUI
XUMUHU.

CrpykTypa comepxanusi KypcoB — «Opranudeckas xumus» u «OO0Ias U HEOPTaHUYECKasT XUMHUSD)
chopMupoBaHa B MporpaMme o0 XUMUU HAa OCHOBE CHUCTEMHOT0 MOJAX0/a K U3YyYEHHUI0 yueOHOro Marepualia
U 00yCllOBJIeHA HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHUEM 3HAHUM Ha OMNPENENEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpPraHMYECKOM XMMHUHU BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCUYECKOU
TEOpUU CTPOCHUS OPraHUYECKUX COEIMHEHUH, a TakK€ Ha YPOBHE CTEPEOXMMHYECKHX M AJIEKTPOHHBIX
IPEeJCTaBICHUN O cTpoeHuH BeuecTB. CBeieHUs 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCA B Pa3BUTUU —
OT YIJIEBOJOPOJIOB JI0 CJIOXHBIX OMOJOIMYECKM aKTUBHBIX COelMHEHUH. B Kypce oprannyeckoil xumuun
MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HAa YpOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI NEPBOHAYAIbHBIE
NPEJCTABICHUS O XUMHUYECKOW CBS3H, KIACCH()MKAIMOHHBIX IMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHMsI B IIpeIMeTe «XUMUs» 0a30BOr0 ypOBHS paccMaTpUBAeTCsS M3YUYECHHBIN Ha
YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMsI TEOPETUUECKHH Marepuanl U (aKTOIOTHYECKHE CBEICHUS O
BELIECTBAaX W XMMMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHUuYecKas XUMUS»
oOydarolmuMmcsi TMPEJOCTaBIsAETCS] BO3MOXKHOCTH OCO3HAaTh 3HAUYEHHE IEPUOJAMYECKOTO 3aKOHa ¢
O0IIETEOPETUIECKUX M METOJOJIOTHICCKUX TO3UIUH, TITy0XKe MOHATh HCTOPHYECKOE M3MEHEHHE (DyHKIHiA
3TOr0 3aKOHA — OT 0000IIaroIIel 10 00BACHSIONIEH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMN O BaXKHEWUIINX BEUIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH,
a TaKKe 0 XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKAHUS JOMONHsEeTCA B Kypcax 10
n 11 kyaccoB 3neMEHTaMH COJAEpPKaHUs, UMEIOIIUMHU KYJIbTYpPOJOTUYECKUN U MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSI3M XMMHHU C JIPYTMMHU HayKaMH, PacKpbIBaloT €€ poJib B
MO3HABATEIbHON U NPAKTUYECKON MAESITEeIbHOCTH YeNOBEKa, CHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K
Ipoleccy TBOPYECTBA B 00JACTU TEOPUHU U MPAKTUUYECKUX MPUIOKEHUH XHMHUH, OMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAYMMBIX MTPOOJIEMax, CBA3aHHBIX C XMMHEH, KpUTUUECKU
OCMBICIMBATh WH(GOPMALMIO U MPUMEHATh €€ Ul MOMOJHEHUS 3HAHWH, PELICHUs WHTEJUIEKTyalbHbIX U
SKCIIEPUMEHTAJIBLHBIX HCCIIEOBATEIbCKUX 3aad. B 1enom conepkaHue ydeOHOro mnpeamera «XuMUs»
JAHHOTO YPOBHSI W3YYEHHUS OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Yy OOYYAIOUIUXCS MHPOBO33PEHUYECKOMH
OCHOBBI JJIsi TOHUMaHUS (UIOCOPCKUX HIEH, TaKMX Kak: MaTepUaJIbHOE €IMHCTBO HEOPraHWYECKOro U
OpPraHUYeCcKOro MHUpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHEM, MO3HABAaeMOCTb
MPUPOJIHBIX SIBICHUN IMyTEM SKCIEPUMEHTa W pELIEHUS MPOTUBOPEUUIl MEX]Iy HOBBIMU (DaKTaMH H
TEOPETUYECKUMHU TPEANOChUIKAMU, OCO3HAHUE POJIM XMMHHU B PEIICHUH HKOJOTUYECKUX MPOOJIeM, a TaKKe
npo0ieM cOepeKeHHs SIHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpUaJIOB.

B nmnnane pemeHus 3agay BOCIUTAHMSA, Pa3BUTHS M COLMATM3AIMU OOYYAIOUIMXCS HPUHATHIE
MIPOrpaMMOil IO XUMHUH MOIXObI K OMPENEICHHUIO COJAEPKAHUS U IOCTPOCHUSI MPEAMETA MPEAyCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX YUEOHBIX ACUCTBUM, MMEIOMNX 0a30BO€ 3HAUEHUE /ISl pa3IMYHBIX BHUJOB
NeSITeIbHOCTH: pelleHus MpoOjeM, MOUCKa, aHaiu3a M 00paboTKM HH(OpMAIMH, HEOOXOIHWMBIX JUIs
pUOOPETEHHUs ONBITA MPAKTUUECKOM U UCCIEeI0BATEIbCKON JesITeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MO3HAHUU XUMUH.

B npaxTuke npenogaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOT'O 00IIEro 00Opa3oBaHus, TaK U Ha YPOBHE
cpeaHero oémero odpa3oBaHHUs, MPH ONPENEICHUU COJEPIKATENbHOW XapaKTePUCTUKU LeJed H3ydeHHs
IpeJMeTa HallpaBJIEHUEM MEePBOCTENIEHHON 3HAYMMOCTH TPAJUIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKOH HAayKH Kak 00JacTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, IPAKTUUECKOM eATeIbHOCTH YeJIOBEeKa U



Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbhl. C METOIMYECKONW TOYKH 3PEHUS] TAKOM MOAXOJ K

OIIPEEIIEHUIO LIEJIEH N3YUEHNUs ITPEIMETA SIBIISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHO JaHHOM TOYKe 3pEHHs TJIABHBIMM LIETSMU H3Y4YEeHUs MpeaMera «Xumus» Ha 0a30BOM
ypoBHe (10 -11 ki1.) sBisiroTCS:

(hOpMUPOBaHHE CHCTEMBl XUMHUYECKMX 3HAHUN KaK BaKHEHIIEH COCTaBISIONIEH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa, B OCHOBE KOTOPOW JIeXkaT KIIOYEBbIE MOHSATHS, (QyHIAaMEHTAlbHbIE 3aKOHBI U
TEOPUH XHWMHUH, OCBOCHHE S3bIKA HAyKH, YCBOCHHE M TOHUMAaHHME CYIIHOCTH JOCTYIHBIX 0000IIeHUI
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJIEHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBJICHHS;

(dbopMHUpOBaHKE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB M XUMUYECKUX
peakuui, HeoOXOAUMBIX JIJIsI IPUOOpPETEHUS] YMEHUN OPUEHTHUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX
SIBJIEHUM, UMEIOIIMX MECTO B IPUPOJIE, B IPAKTUUYECKOM U IMOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHHM M CIIOCOOOB JEATEIbHOCTH, CBSI3AHHBIX C HAONIOJEHHEM U OOBSICHEHHEM
XMMHYECKOT0 3KCIIEPHUMEHTA, COOIIOIEHIEM MTPaBUI 0€301acHOr0 00pAIIeHUs C BEIIECTBAMH.

Hapsiny ¢ atuMm, conepxaTenbHas XapaKTEepUCTHUKA 1I€JIEW U 3a1a4 U3YUYEHUs IIPEeJMETa B MPOrpaMme
10 XMMHUH YTOUYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMM IPUOPUTETAMU B CUCTEME CPEIHETO
obmiero o6pazoBanus. CerofHsi B MpernoJaBaHUU XUMUHU B OoJblleil cTeneHU OTAAETCA MpPearnoyYTeHUE
[IPAKTUYECKOH KOMIIOHEHTE COJepKaHusi OOy4eHHs, OpPHUEHTUPOBAHHOM Ha IIOATOTOBKY BBIIyCKHHKA
o0mieo0pa3oBaTenbHOW  OpraHU3alliy, BIAJCIONIET0 HE Ha0opoM 3HAaHUW, a (YHKIUOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMU aKTUBHOTO IOJYYEHMs] 3HAHUM W NPUMEHEHUS UX B
peanbHOM KU3HU AJI PEUICHUS] TPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM Npu M3ydeHUM NpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe 3HaUeHHUE MPUOOPETal0T Takue
LEH U 337]a41, KaK:

amanTanus OOyYaroIIuXCs K YCIOBHSIM JMHAMUYHO pPa3BUBAIOIIErocss Mupa, (popMmupoBaHue
UHTEJJIEKTyallbHO ~ PA3BUTOM  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHUIO,  COTPYJIHUYECTBY,
CaMOCTOSITEJIbHOMY IMPHUHSTHIO TPAMOTHBIX PELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

dopmupoBanre y O0OydYarOMMXCsl KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOMINX
YHHUBEpPCAIbHOE 3HAYEHUE IS Pa3MYHBIX BHUJOB JAESITEIBLHOCTU: PEIIeHUs MpoOsieM, TOUCKa, aHAIHu3a U
00paboTku HHGpOpPMAIMK, HEOOXOAWMBIX Ui MPHOOPETEHUS OMbITa JNESTEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B IO3HAHMU XUMMH, a TAKKE JUISI OLEHKM C TO3MLIUH SKOJIOTHYECKOH Oe30MacHOCTH
XapakTepa BIMSHUSA BEIIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M 4YE€JI0BEKA U IPUPOIHYIO CPENLY;

pa3BUTHE IMIO3HABATENBHBIX MHTEPECOB, HWHTEUIEKTYaJbHBIX UM  TBOPYECKHX CIIOCOOHOCTEH

o0yyaroluxcs: COCOOHOCTH CAMOCTOATEIBHO NMPUOOpETaTh HOBbIE 3HAHMS IO XMMHMHM B COOTBETCTBHH C

KM3HEHHBIMU TOTPEOHOCTSIMU, MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTUH Ul TIOUCKA U

aHaJIn3a y4eOHOM 1 HayYHO-MOMYJIIPHON HHPOPMAIIMN XUMHUYECKOTO COJIEP KAHNUS;

dbopMHupoBaHHE M Pa3BUTHE Yy OOYYAIOUIMXCS AaCCOLMATHUBHOIO M JIOTHYECKOTO MBIIUICHUS,
Ha0JI10/1aTeIbHOCTH, COOPaHHOCTH, AKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJMWMBI, B YaCTHOCTH, IpPH
IJIAHUPOBAHUM U IIPOBEJIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIUTaHME Yy OOydyarommxcs yOeKIEHHOCTH B T'YMaHUCTHUECKOW HANpaBICHHOCTH XHUMHH, €€
BOXHON pOJM B PELIEHUH TJI00aNbHBIX MPOOJEM pPalMOHAIBHOIO MPHUPOIONOIb30BAHUS, MOMOJIHEHHS
SHEPreTUUECKUX PECYPCOB U COXPAHEHUS MPUPOIHOIO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OEPEKHOTO
OTHOIIEHMS K MPHUPOJIE U CBOEMY 3/10pOBBIO, a TAaKXKe MPUOOPETEHHsI ONbITa MCIOJIb30BAHMS MOTyUYEeHHBIX
3HAHUU VIS IPUHSTHUS TPAMOTHBIX PEHICHUN B CUTYAlIUSIX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yuebHOM m1aHe cpeaHero o0Iiero oopazoBaHHs NpeaMeT «XHUMHS» 0a30BOrO YPOBHS BXOAWUT B
COCTaB MpeIMETHON 00s1acTh « ECTeCTBEHHO-HAYYHBIE TPEIMETHIY.

OOmiee 4MciIO 4YacoB, OTBEAEHHBIX IS M3YYEHHS XUMHH, Ha 0a30BOM YpPOBHE CPEIHEro OOIIEero
oOpa3zoBanusi, coctaBinseT 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Henenio), B 11 knacce — 34 gaca (1 gac B
HEJIENIO).

Lesn u 3aga4mn N3yyeHusi XHMHH HA CTyIIeHU CPeJHEro oouero 06pa3oBaHms:

e (HOpMHUPOBAHHE CHCTEMBl XUMUYECKUX 3HAHWM KaK BOXKHEWINECH COCTAaBJISAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KJIIOUeBbIE MOHATHSA, (PyHAAMEHTAJIbHBIE 3aKOHBI U TEOPHH
XUMHH, OCBOEHHE S3bIKa HAyKH, YCBOGHHE M TOHUMaHHE CYIIHOCTH JOCTYIHBIX 0000IIeHni
MHUPOBO33PEHUYECKOr0 XapaKkTepa, 03HAKOMIIEHHE C MCTOpUEH UX pa3BUTUSA U craHoBieHus; XM
(FA3OBBII YPOBEHb). 10—11 kmacchr



e (opmupoBaHUEe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX TMO3HAHMS BEHIECTB M XUMHYECKHX
peakmuii, HEOOXOIUMBIX JJISI PUOOPETCHHSI YMEHUH OPUEHTUPOBATHCSA B MUPE BEIIECTB M XUMHYECKUX
SIBJIEHUM, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUYECKOM U MMOBCEAHEBHOM KU3HH;

® pPasBUTHUC }’MeHI/Iﬁ A CcHoco0oB JACATCIIBHOCTHU, CBA3aHHBIX C Ha6J'IIOI[eHI/IeM 1 OOBSICHEHHEM
XUMHYECKOI'O OKCIICPUMCEHTA, CO6J'IIO,Z[€HI/ICM IMpaBUJI 0e301macHOro O6paH_ICHI/I${ C B€IIECCTBaAMU.

Hapsiny ¢ atuM conepikarenbHas XapakTepUCTUKa Lieled U 3a/ad M3yuyeHHUs IpeaMeTa B Mporpamme
YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMH B CHUCTEME OOLIETO CPEIHEro
oOpazoBanus. CerogHss B IMpenojaBaHUM XUMUU B Oonbllel CcTeneHu OTAAéTCca MpeArnoYTeHUe
MPAKTUYECKONH KOMITOHEHTE COJAEp)KaHHs OOydeHUs, OpPUEHTHPOBAHHOW Ha IOATOTOBKY BBITYCKHUKA
IIKOJIbI, BJIQJCIONIEr0 HE HA0OpOM 3HAHMM, a (PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSMH AKTHUBHOTO IIOJIyY€HUs 3HAHUM M IPUMEHEHMs] UX B PEAIbHOM JKM3HUM M PEUICHUS
MPAKTUYECKUX 3anad. B 9Toil CBS3M Npu H3y4YeHUU TMpeAMeTa «XUMHUS» JOMUHUPYIOLIEe 3HAYCHHE
NpUOOPETAIOT TaKKME LU U 3a/1a4H, KaK:

e ajanTanMs oOyyaroIluXcs K YCIOBHMSIM JMHAMUYHO pa3BHBAIOLIErocss Mupa, (OpMHUpPOBaHUE
UHTEJUIEKTyaJlbHO ~ pPa3BUTOM  JMYHOCTH, TOTOBOM K  CaMOOOpa30BaHHUIO, COTPYIHUYECTBY,
CAMOCTOSITEJIbHOMY IPHUHATUIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM,;

e (¢opmupoBanue y OOYyYArOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETCHIWH), HWMEIOMINX
YHHUBEpPCAIbHOE 3HAYCHUE [T Pa3IMYHBIX BUIOB ACSITEILHOCTHU: PEIICHUs IPOoOieM, IOUCKa, aHAIH3a U
00paboTky MHPOPMALIMU, HEOOXOAUMBIX /ISl IPHOOPETEHHS OTBITA JESITEIBHOCTH, KOTOpask 3aHUMAeT
BaXHOE MECTO B TMO3HAHMM XUMHUH, a TAaKXK€ Ui OLEHKU C MO3MUIMI KOJOTHYECKOW 0e30MacHOCTH
XapakTepa BIMSHUSA BELIECTB U XMMUYECKUX IIPOLECCOB HA OPraHU3M YE€JI0BEKA U IIPUPOJIHYIO CpENy;

® Da3BUTHE II03HABATENbHBIX HHTEPECOB, MHTEJUICKTYalbHbIX M  TBOPYECKMX  CIIOCOOHOCTEH
00yYaroImuXxcs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUS 110 XMMUU B COOTBETCTBHH
C JKU3HEHHBIMU NOTPEOHOCTSAMH, MCIOJb30BaTh COBPEMEHHbIC MH()OPMALMOHHBIE TEXHOJIOTHUH IS
MOKCKA U aHaJIn3a y4eOHO! 1 Hay4YHO-TIOMYJIIpHOW HH(OPMALINKA XUMHUYECKOTO COJEPKaHUS;

e (¢opMHpOBaHHE W pa3BUTHE Y OOYYAIOIIMXCA AaCCOIMATUBHOIO U JIOTUYECKOTO MBIILIICHUS,
HaO0II0IaTENBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0OCOOCHHO HEOOXOMUMBI, B YaCTHOCTH, MIPH
IJTAHUPOBAHUU U MPOBEJICHUU XUMHUYECKOTO SIKCIIEPUMEHTA;

e BoCHUTaHHe y oOyyarommxcs yOekIEHHOCTH B TYMaHUCTUYECKOW HAMpPaBICHHOCTH XUMHH, €€ BaXKHOU
poJii B PEMICHHH TJOOATBHBIX TPOOJIEM pPAIMOHAIBHOTO TPUPOJIOTIONIB30BAHUS, TTOMOJHEHUS
HHEPreTHUECKUX PECypCcOB M COXpAaHEHHS MPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH
OEpEeKHOTO OTHOIICHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHS OIBITA UCIIOTH30BAHUS
MOJYYEHHBIX 3HAHUW JUIsl NPUHATHS TPAMOTHBIX PELIEHUN B CUTYalLMSAX, CBSA3AHHBIX C XMMHUYECKUMHU
SIBJICHUSIMU.

PaGouas nporpamma OpuCHTUPOBAHA HAa UCIIOJIB30BAHUC CIICAYIOINX yLIe6HI/IKOB 151 y‘-Ie6HLIX TOCOOMIA:

10 xnacc — Epémun B.B. Xumus: 10 knacce: yueOnuk: 6a3oBbiii yposenu / B.B. Epémun, H.E. Ky3pmenko,
A.A. JIpoznos, B.B.JIynun; non pen. B.B.JIynuna - 9-e uzn., crep. - M.: [IpocBemenue, 2022.-204 c.

11 xnacc — Epémun B.B. Xumus: 11 xnacc: yuyeOHuk: 6a3oBbiii ypoBenu / B.B. Epémun, H.E. Ky3bpmenko,
A.A. [Ipo3nos, B.B.JIynun; ox pen. B.B.JIyauna - 9-e u3j., crep. - M.: [Ipocsemenwne, 2022.-223 c.



Pabouast mporpamma cooTBeTCTBYeT KajeHaapHomy ydeOHomy rpadpuky MBOY «COII Nel3 umenu
I'eposi Coserckoro Coroza M.b. Karynuna» ropona bpsiHcka, paccuntana Ha 34 yueOHble Henenu B 11
kimacce u 35 yueOHpIXx Henenb B 10 Kjmacce W COOTBETCTBYET OCOOCHHOCTAM Y4YeOHOTO IIIaHa
o0pa3oBaTeNbHON OpraHU3alMM, TJe Ha M3y4YeHHE XUMHUH (Ha 0a30BOM YpPOBHE) OTBEICHO CIEIyoIlee
KOJIMYECTBO YacOB:

[Tokazaresnn/Ki1acchl 10 xnacc | 11 kmacc
KoyimuecTBo 4acoB o nporpamme 34 34
KonnyecTBo yacoB no y4eOHOMY IIaHY IIKOJIbI 34 34
KonngecTBO KOHTPOJIBHBIX padoT 2 3

Temaruueckue TUIAHUPOBAHUS BKJIIOYAIOT 4Yachl HA MPOBEACHHE MPOMEKYTOYHOH AaTTecTaluu
YYAIUXCA.

[TpoMexyTouHass aTTecTalus YyYalIMXCs MPOBOAUTCA B cOOTBeTcTBHH C llonoxkeHumem o Qopmax,
MOPSIJIKE TEKYIIETr0 KOHTPOJIS M MPOMEKYTOYHOM aTTeCTAIlUU 00yJarOIUXCS.

[Ipu ompeneneHUy KOIUYECTBA KOHTPOJIBHBIX, MPOBEPOYHBIX, TUATHOCTHUECKUX Pa0OT, BHITOTHSIEMBIX
BCEMHU O0YYAIOIIMMUCS B KJIacce, yYTeHbI PeKoMeHIaIuu JijIsi CUCTEMBI 00Iero o0pa3oBaHMsl 110 OCHOBHBIM
noaxomaM K (QopmupoBaHWIO TrpaduKka MPOBEIEHUS OIECHOYHBIX MPOIEAYp B 00pa3oBaTEIIbHBIX
opranm3anusx B 2021/2022 yuebHoM roay (coBmectHoe nuchbMo Munmnpocerienust Poccun Noe CK-228/03
ot 06.08.2021 r. u Poco6puamzopa Ne 01-169/08-01 ot 06.08.2021 1.)

Pabouas mporpamma cocTaBieHa ¢ y4ETOM IENeBbIX MPUopuTeToB [IporpaMMbl  BocnUTaHUs
MBOY COII Ne 13 umenu I'epost CoBerckoro Coro3a W.b. Katynuna r. bpsiHcka, a UMEHHO:

1- chopmupoBaTh OTHOLIEHHE K CEMbE KaK IJIaBHOW OMOpPE B JKU3HHM YEIOBEKAa M MCTOYHHUKY €ro

CYACTh4;

2- chopMUpOBaTh OTHOILIEHHE K TPYAY Kak OCHOBHOMY CIOCOOY IOCTHXKEHHUS >KHU3HEHHOTO
ONaromoy4rs 4eNoBeKa, 3aJOTy €ro YCIEIIHOTO NPOo(EeCCHOHATBLHOTO CaMOONPEACICHHUS U OILyIICHHS
YBEPEHHOCTH B 3aBTPALIHEM JHE;

3- copmupoBaTh oTHOIIECHHE K cBoeMy OTedecTBy, CBOei Maioi 1 0onbinol PoauHe kak MecTy, B
KOTOPOM YEJIOBEK BBIPOC M IO3HAJI NEPBbIE PaJOCTU W HEyJIayu, KOTOpas 3aBelllaHa €My MpeJKamMHu U
KOTOPYIO HY>KHO O0Oeperarsb;

4- copMupoBaTh OTHOIIEHHE K NMPHUPOJIE KaK HCTOYHMKY >KM3HU Ha 3emile, OCHOBE CaMoOro ee
CYLIECTBOBAHMSI, HY>KJIAIOLIEICS B 3aIIMTE U TIOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKa;

5- chopMUpOBaTh OTHOIICHHE K MHUPY KakK TJIaBHOMY MPUHIHUITY YEIOBEYECKOTO OOIIEKHUTHS,
YCIIOBUIO KpPENKOM Jpy»xObl, Hala)KMBaHUS OTHOIIEHUN C KOJUleramMH Mo pabore B OyaylleM U CO3JaHus
0J1aronpUATHOIO0 MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbE;

6- chopmMHpOBaTH OTHOIIEHHE K 3HAHUSAM KaK WHTEIUIEKTYaJIbHOMY pecypcy, 00eclednBaroIeMy
Oyaylee yenoBeKa, Kak pe3ysibTaTy KpOIOTINBOT0, HO YBJIEKATEIbHOTO yUeOHOTO TPY/a;

7- chopmupoBaTh OTHOIIEHHWE K KYJbTYpe KaK JIyXOBHOMY OOrarcTBy OOIIECTBa U BaXKHOMY
YCIIOBHUIO OUIYIIEHUSI YEJIOBEKOM IOJTHOTHI MPOXKMBAEMOM JKHU3HHU, KOTOPOE AAIOT €My YTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIPAKEHUE;

8- copmupoBaTh OTHOLIEHHE K 3JOPOBBIO0 KaK 3aJ0Ty JOJTOM W aKTUBHOW >KM3HH YeNOBEKa, €ro
XOPOILIET0 HACTPOEHUS ONTUMHCTUYHOTO B3IJIsi[ia Ha MUD;

9- chopMupoBaTh OTHOIIEHHE K OKPY’KAIOIIMM JIFOJIM Kak 0€3yCJIOBHOM M aOCONIOTHOM LIEHHOCTH,
KaK paBHOIPABHBIM COLMAIbHBIM MapTHEPAM, C KOTOPHIMU HEOOXOIMMO BbICTpauBaTh J00pOKeTaTeNIbHbIE
Y B3aUMOIIOIIEPKUBAIOIIME OTHOIIEHUS, JAIOIIME YEIOBEKY pajocTh OOIIEHHS U MO3BOJIAIONINE H30eraTh
YyBCTBA OJIMHOYECTBA;

10- chopmupoBaTh OTHOILIEHHE K cCaMUM ce0e Kak X035eBaM CBOEH Cy/IbObl, CaMOONPEAEISIOIUMCS
U caMOpeaTn3yIOLUMCS JINYHOCTSAM, OTBEUYAIOUINM 32 CBO€ COOCTBEHHOE OyayIiee.

IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMLBI 110 XMMHMHM HA BA30BOM
YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI



OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYAIOIIMMUCS TMPOTPaMM
cpeanero obmero o0pa3oBaHus (TMYHOCTHBIM, METANPEIMETHBIM U MpeIMETHBIM). HayuHno-MeTomuueckoit
OCHOBO#1 /U1 pa3pabOTKU IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MIPOrPaMM CpPeIHEro odiero oopasoBanus
SABJISACTCS CI/ICTCMHO-[[GSITCJIBHOCTHLII;'I II0aAXO0M.

B cooTBeTcTBUU C CUCTEMHO-AESTENBHOCTHBIM IOAXOJAOM B CTPYKTYpE JHUYHOCTHBIX PE3yJIbTaTOB
OCBOGHUSI TMpenMera «XWUMHS» HAa YPOBHE CPEIHEr0 OOMIero OOpa30BaHWs BBIIEICHBI CIICIYIOIIHE
COCTaBJISIIOIIHE:

OCO3HaHHWE OOYYaIOIIMMUCS POCCUUCKON TpakIaHCKOH UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIPE/ICIICHHIO;

HaJIMYMe MOTHBALIUU K O0YUEHHUIO;

I[EeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOSXKICHUH JIMYHOCTH HA OCHOBE KJTFOUEBBIX [EHHOCTEH H
HCTOPUYECKHUX TPaauIUii 0a30BOI HAYKU XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCU ACSITENLHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMHU HEIOCTHONW CUCTEME XMMHUECKOro 00pa3oBaHMUs;

HaJIN4YUC IIPABOCO3HAHUA SKOJIOTHIECKOU KYJIbTYypbl H CIIOCOOHOCTH CTaBUTH e Mu CTPOUTH
KU3HEHHBIC TITAHBI.

JIngHocTHEBIE PE3YJIbTATBl OCBOCHHA MNPCIMCTA «XUMUs JOCTUTIaOTCA B CAUHCTBEC y‘-I€6HOI\/JI n
BOCIIUTATEIbHONW NEATEIbHOCTH B COOTBETCTBUU C T'YMAHHCTUYECKUMH, COLUOKYJIBTYPHBIMH, JTyXOBHO-
HPaBCTBCHHBIMU LEHHOCTAMU U UACATTaMU pOCCI/If/'ICKOFO TpaXJ1aHCKOIr'o 06III€CTB21, IIPUHATBIMU B O6HICCTBC
HOpPMaMu U TpaBUJIAMHU TOBEJIEHUS, CIOCOOCTBYIOLIUMH TpOIleccaM CaMOMO3HAHMS, CaMOPa3BUTHS U
HPAaBCTBCHHOI'O CTAHOBJICHU A JIMYHOCTHU O6y‘~IaIOHII/IXCﬂ.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS MpeaMera «XHUMHS» OTPakaloT cHOPMHUPOBAHHOCTH OIIBITA
IO3HABATEIbHOU U HpaKTH‘IGCKOI;'I ACATCIIbHOCTHU 06yqa}01111/1xcs1 o peajiu3aluu IPUHATBIX B O6HI€CTB€
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HaHHUs O0YYarOIIMMUCA CBOUX KOHCTUTYIIMOHHBIX MpaB U 0053aHHOCTEH, yBaXKEHUS K 3aKOHY U
MIPABOIIOPSIIIKY;

MPEJICTABJICHHSI O COLUATBHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIIIEHUN B KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOHN NEATEIBHOCTH IPU CO3/IaHUU Y4E€OHBIX MPOEKTOB, PELICHUU
y4eOHBIX M MO3HABATEIbHBIX 33/1a4, BHITOJHEHUH XUMUYECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M NPUHUMATh MOTHBBI, HAaMEPEHHUs, JIOTUKY M apryMeHTbl IPYIuX IpHU
aHallM3e pa3INYHbIX BUJOB YUeOHOU NesSTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUUYECKOMY M Hay4YHOMY HACJIEIUIO0 OTEUECTBEHHON XUMUM;

YBaXXCHUA K IIPOHECCY TBOPUCCTBA B oOyactn TCOpHUHU U HNPAKTHYCCKOTO MNPHUMCHCHHUSA XHWMHHU,
OCO3HaHHUS TOTO, YTO JOCTHKEHUS HAyKU €CTh pe3yJbTaT JIUTENbHBIX HAOTIOJEHHM, KPOMOTINBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOSAHHOI'O TPpyda y‘IéHI)IX U MPAKTUKOB;

MHTEpeca M TO3HABATENbHBIX MOTHUBOB B TOMYYEHHH W TMOCIEAYIOIIEM aHaimu3e HH(opMaiuu o
MEPCAOBBIX TOCTHIKCHUAX COBpGMCHHOfI OTEUECTBEHHOU XUMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPAaBCTBCHHOI'O CO3HAHUA, STHUYCCKOI'O IMTOBEACHUS,

CIIOCOOHOCTH OLICHUBATH CUTYyalluH, CBSI3aHHBIE c XUMUYECKUMU SIBIICHUSIMU,
U [IPUHUMATh OCO3HAHHBIE PELICHUs], ODUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHUBATH CBOE MOBEACHHUE W TIOCTYNKH CBOMX TOBApHINEH C MO3HUIIUNA HPABCTBEHHBIX U
IMPaBOBBIX HOPM U OCO3HAHUC HOCHG}ICTBI/Iﬁ OTHUX MMOCTYIIKOB,

4) popMHupPOBaHUSI KYJIbTYPbI 310POBbSI:

MMOHUMAHUS IIEHHOCTEH 370pOBOTO M O€30macHOr0 00pas3a >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

coOro/IeHnsT TIpaBuil 0€30MacHOTO OOpaIleHUsI C BEIIECTBAMH B OBITY, TTOBCEAHEBHON JKHM3HU U B
TPYJIOBOM IESATENBHOCTH;

IMOHUMaHWs HOCHHOCTU IIpaBUJI HHAWBUAYAJIBHOIO W KOJUICKTHBHOTO 0e301acHOro IIOBCACHUA B
CUTYAIIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHHUS TOCTEACTBUNA U HENPUATUS BPEIHBIX MPUBBIYEK (YHOTPEOJIEHUS aJKOTOJsl, HAPKOTHUKOB,
KypeHUs1);

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIIBCKONW JEATEIBHOCTH, OOIIECTBEHHO
IOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JESATEIBHOCTH;

YCTaHOBKM Ha aKTHUBHOE YYaCTHE B PEIICHUM MPAKTUUYECKUX 3aJlay COIMAIbHOM HAIpaBICHHOCTU (B
pamMKax CBOEro Kjacca, IIKOJIbI);

MHTEpEeCca K MPAKTHYECKOMY H3YyUEHHIO Hpodeccuil pa3iMyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUSI IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJAM TpyJa U pe3yJibTaraM TPYI0BOH JESITeIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBUIYaJbHOW TpaeKTOPUU o0OpazoBaHus, Oyayuiei
npodeccun W peanu3alil COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMUHU, MHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

9KOJIOTMYECKHU 11€JIECO00PA3HOT0 OTHONICHUS K MPUPOJIe, KaK UCTOYHUKY CYLIECTBOBAHMS JKU3HH Ha
3emie;

MMOHUMAaHUS TI100aJILHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE IPUPOJIHON U COLUAIBHOM CPEJIbL;

OCO3HAaHUS HEOOXOJMMOCTH HCIONb30BAaHUS JOCTMDKCHUM XUMHUHU I PEIIeHUs BOIPOCOB
palMOHAIBHOIO IPUPOI0IOIb30BAHUS;

AKTUBHOTO HEMPUATUSA JIEUCTBHUM, NPUHOCAIIUX BpEJ OKPYKAIOIIEH HPUPOJHON cCpelne, yMEHUs
MIPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTMYECKHE TMOCJIEICTBUS MPEANPUHUMACMBIX JIEUCTBUU U
[peA0TBpaLATh UX;

HaJU4MUsl Pa3BUTOrO HKOJOTHYECKOTO MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpPbl, ONBITA JCSITEIBHOCTU
9KOJIOTMYECKON HAIpPABJICHHOCTU, YMEHHS PYKOBOJICTBOBATHCS UMM B ITO3HABATENIbHOW, KOMMYHUKAaTUBHOM
Y COLMATBLHON TIPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO TIPOTHBOCTOSTH HJICOJIOTHH XeMO(hoOowH;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHUS

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHO! MPAKTUKH;

MMOHUMAaHUS CHeNUPUKN XUMHUH KaK HAayKd, OCO3HaHUs €€ posii B (OPMHUPOBAHUU PAlMOHATHHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBICHUS 00 OKpyXarolleM MUpE KaK O €IUHCTBE
MPUPOJBI U YEJIOBEKAa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEHICHUU MPOOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOeKXIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH [UJII COBPEMEHHOM IMBWIM3AIMU: B €8
TYMaHUCTHYECKOW HAMpPaBIEHHOCTH W BaXHOW POJM B CO3/IaHUU HOBOU 0a3bl MaTepUanbHOW KYJIbTYpBHI,
pelnieHuu TI00aTbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, HHEPTreTUUECKOM,
MUIIEBOW M SKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00ECIEUYeHUU YCIOBHM YCIEUTHOTO
TPYy/ia ¥ SKOJOTUYECKA KOM(POPTHOM XKM3HU KAKIOTO WiIeHa 00I11eCcTBa;

€CTECTBEHHO-HAyUYHOM TPaMOTHOCTU: MOHUMAaHUS CYIIHOCTH METOJOB MO3HAHUs, MCIOJb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydaeMble 3HAHMS Uil aHaIW3a W OOBSICHEHUS
SBIIGHUW OKPYXKAIOMIETO MHpa U TPOUCXOASAIMUX B HEM HU3MEHEHUH, YMEHHUs JelaTb OO0OCHOBaHHbBIC
3aKJIIOYEHUs] Ha OCHOBE HAy4YHBIX (DaKTOB M HMEIONIUXCS JaHHBIX C IIEJIbIO TOJIYYEHHUs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTbHO HCIOJIb30BaTh XMMHYECKUE 3HAHWUS ISl PEIICHUs MpoOJieM B
peanbHBIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HEMPEPBIBHOMY OOpa30BaHUI0O U CaMOOOpPAa30BAHMUIO, K AKTUBHOMY
MTOJTYYEHHUIO0 HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTIAMH;

HMHTEpeca K OCOOCHHOCTSIM TPyJAa B Pa3iIHuHbIX chepax mpodhecCHOHATBHON AesITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI



MeranpenMeTHbIe Pe3yJibTaThl OCBOCHHS yueOHOr0 mpeaMeTa « XMMHUs» Ha YPOBHE CPEIHEro 00IIero
00pa3oBaHMs BKIIOYAIOT:

3HAUYMMble  JUISI  (OPMHUPOBAHUS ~ MHPOBO33PEHHUS  OOYYAIOIIUXCA  MEKIAUCIHUIIMHAPHBIC
(MexmpeaMeTHbIC) OOIeHAYYHbIC TOHITHS, OTPAKAIOIINE IEIOCTHOCTh HAyYHOW KApTHHBI MHpa H
crieluKy METOJ0B MO3HAHHMS, MCIIOJIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHUs,
SIBJICHHE, MPOIECC, CHUCTeMa, HAy4yHbIH (DaKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
UcCcIeI0BaHKe, HAOMI0ACHUE, H3MEPEHHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaJIbHble y4eOHbIC JeicTBUs (MMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PErYJISTHBHBIC),
obecnieunBamoie (GopMUpOBaHUE (PYHKIMOHATIBHOW TIPaMOTHOCTH W COLMAIBHOH KOMIECTEHIIMH
o0yJaronuxcs;

CIIOCOOHOCTh OOYYAIOIIUXCS MCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE
3HAHUS M YHUBEPCAJIbHbIC YUCOHbBIC ICHCTBHS B IO3HABATEILHOM U COIMAILHON TPAKTHKE.

MeranpenMeTHbie  pe3ysbTaThl  OTPAKAIOT  OBJAJCHHUE  YHUBEPCATbHBIMU  YYCOHBIMH
[103HABATEIbHBIMH, KOMMYHHKATHBHBIMH U PETYJISTUBHBIMU JCHCTBHSIMH.

OBiaieHHe YHHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OMpENEATh I JCITCIbHOCTH, 3a/JaBas IMapaMeTpbl U KPUTEPUHU HMX JIOCTHKEHHUS, COOTHOCHUTH
PE3YIbTATBI ACATCIBHOCTH C IMTOCTABJICHHBIMUA LECIISAAMU,

HCIIOIb30BaTh MPU OCBOSCHWU 3HAHUU NMPUEMBI JOTHYECKOTO MBIIUICHUS — BBIACIATh XapaKTEPHbBIC
IIPpU3HAKN HOHATHH " YCTaHaBJIMBATbL HMX B3aMMOCBA3b, HMCIIOJIB30BATb COOTBCTCTBYIOIIUEC IMOHATHA JIA
O0OBSCHEHHS OTJICIbHBIX (DAKTOB M SIBJICHUH;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPUHN IJIA KJIaCCI/I(l)I/IKaIlI/II/I BCUICCTB U XUMHNYCCKUX peaKHHﬁ;

yCTaHABIMBATh NPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY N3YYaeMbIMU SIBICHUSIMH,

CTPOUTHL JIOTUYCCKHUEC PACCYKACHUA (I/IH[[YKTI/IBHI)IC, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBISABJISATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIUPOBATH BBIBOIBI U 3aKIIFOUCHUS;

MNPUMCHATH B IMPOLCCCC IMO3HAHHA, HCIIOJIB3YCMbIC B XMMHU CHUMBOJIMUYCCKUC (3H3,KOBI)I€) MOJCJIN,
MpeoOpa3oBbIBATh MOJICIbHBIE MPEJICTABICHUS — XHUMHUYECKHUH 3HaK (CHMMBOJ) d3JEMEHTa, XHUMHUYecKas
dbopmyna, ypaBHEHHE XUMHYECKOM PEaKIUU — MPH PEIICHUH y4eOHBIX MO3HABATENBHBIX U MPAKTHYECKUX
3a/a4, TMPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS [UIsl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 6azoBbIe HCCIeN0BaTEIbLCKHE IeliCTBHS:

BJIaZICTb OCHOBAMU METOJJ0B HAYUYHOI'O MMO3HAHUW BEHIECTB U XUMHWYCCKUX peaKuHﬁ;

dbopMynupoBaTh LETH M 3aJaYd UCCIEIOBAHUS, WCIOJIB30BaTh IMOCTABIEHHBIE W CAMOCTOSTEILHO
C(i)OpMy.]'II/IpOBaHHI)IC BOITPOCHI B KAYECTBC MHCTPYMCHTA MO3HAHUS U OCHOBBI JJIA q)OpMPIpOBaHI/Ifl TUIIOTEC3bI
0 MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIAZICTh HABbIKaMMU CAMOCTOSTCIBHOI'O IJIAHUPOBAHUA U MPOBCACHUA YUCHUYCCKHUX DKCIICPUMCHTOB,
COBEpIICHCTBOBATh yMEHHS HaOMIOAaTh 3a XOAOM IIPOLecca, CAMOCTOSTEIBHO IPOTHO3UPOBATH €ro
pe3ynbTaT, GopMmyiaupoBaTh OOOOIIEHHS W BBIBOABI OTHOCHUTEIBHO JTOCTOBEPHOCTH PE3YyJIbTATOB
UCCIIETOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOICTaHHON padoTe;

npuoOpeTaTh OMBIT YUYEHWYECKOW HCCIEAOBATEIbCKOM M TPOEKTHOM NESITEIbHOCTH, MPOSIBISITH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY TIIOMCKY METOJOB pELICHUS MPAKTUYECKUX 3ajad,
MPUMEHCHUIO PA3JIMYHBIX METOAOB IMTO3HAHMA.

3) pa6ora ¢ nungopmanmeii:

OpUEHTHPOBATLCS B PA3IUYHBIX MCTOYHUKAX HMHGPOpMAUK (HAy4YHO-TIOMYJIApHAs JIUTEpaTypa
XUMHYECKOTO COJIEp)KaHusl, CIpPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHamu3upoBaTh HH(OPMAIIUIO
Pa3IMIHBIX BUI0OB n q)OpM MMpEaACTaBJICHUA, KPUTHYCCKU OLCHUBATH eé AOCTOBEPHOCTDH )51
HEMPOTUBOPEUNBOCTE;

(dbopMynupoBaTh 3ampockl U MPUMEHSTHh Pa3IMYHbIE METOJbl MpH TOUCKE M oTOope HMHpopmanuu,
HE0OXOUMOM TSI BHITTOTHEHUST YUEOHBIX 3a/1a4 OMPeIeIEHHOTO THUIIA,

HpI/IO6peTaTI) OIIBIT HUCIIOJIb30BAHUS I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUH U Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;



CaMOCTOSATENILHO BBIOMPATh ONTHMAIBHYIO (HOpMY TMpeacTaBieHUss UHPOpManuu (CXeMbl, TpaduKH,
JarpamMmbl, TAOIHIIBI, PUCYHKHU U IPYTHE);

WCTIOJIb30BaTh HAyUYHBIH SI3BIK B KAaueCTBE CpEACTBa MpH padoTe ¢ XUMHUYECKOH WH(pOpMAaIHei:
MPUMEHSITh MEXKIpeAMeTHbIe ((QHU3MYecKkne ¢ MaTeMaTHYeCKHe) 3HAaKH U CUMBOJIBI, (OPMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPe0oOpa30BhIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATIISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU 1€CTBHUAMM:

3a/1aBaTh BOIIPOCHI o CYILIECTBY o0cyxaaemMon TEMBbI B Xo0Je Jauanora
W/WIHM TUCKYCCUU, BBICKA3bIBATh HJEH, (HOPMYJIHUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIIHHO BBIMOTHCHUS
MIPEAJIOKEHHOM 3a7a4u;

BBICTYIIATh ~ C  MPE3EHTALMENd  PE3yJbTATOB  ITO3HABATEIIBHOW  JIEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU IIPU BBIINOJHEHWH XUMHUYECKOIO SKCIEPHUMEHTA,
MPAKTUIECKON pabOTHI 1O UCCIECIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, Peallu3allii YYeOHOTrO MPOCKTa U
dbopMynupoBarthb BBIBO/IbI
0 pe3ybTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MTyTEM COTIIACOBAHUS MMO3UIIMNA B X0J1¢ 00CYKICHUSI 1 OOMEHa
MHEHHSIMU.

OgyajeHne YHHBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eCTBUAMM:
CaMOCTOSATENIBHO IIJIAHUPOBATh U OCYILECTBIIATh CBOIO IIO3HABATEIIbHYIO IEATENBHOCTD, OIPEEIAs €€
LeJIM M 33]a4d, KOHTPOJUPOBATh U MO Mepe HE0OXOAMMOCTH KOPPEKTHPOBATh Ipe/iaraeMblii alropuTM
JCWCTBUI TIpW BBIMOJHEHUH YYEOHBIX M HCCIEIOBATENbCKUX 3ajad, BBIOMpaTh Hamboiee 3(pQeKTHBHBIHN
CIOCO0 UX pelIeHUs ¢ yUETOM MOITy4YEeHHUSI HOBBIX 3HAHUM O BEIIECTBaX U XUMHUECKUX PEaKLUsX;
OCYIIECTBIATh CAMOKOHTPOJb CBOEH ACATEIbHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUA Kypca «OpraHnyeckast XuMHUs OTPAKAOT:

c(hOpMHUPOBAHHOCTh TIPEACTABICHUN O XUMHUYECKON COCTaBIISAIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI
MUpa, POJTU XUMUU B TTO3HAHUU SBJICHUN MPUPOABI, B GOPMUPOBAHUH MBIIIIICHUS U KYJIbTYpPbI JIMYHOCTH, €€
(YHKIIMOHATBFHOM TPaMOTHOCTH, HEOOXOJMMOW ISl PEHICHUS NPAKTUYECKUX 3a7ad U IKOJIOTHYECKHU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U PUPOJIHON CPEAE;

BJIAJICHUE CHUCTEMOM XHWMHWYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE MOHSTHUS
(XMMUYecKuil ~ DIEeMEHT, aToOM, OJJIGKTpOHHas ~ 00O0JOYKa  aToMa,  MOJIEKyJla,  BaJeHTHOCTH,
ANEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKAsl CBSI3b, CTPYKTypHas ¢dopmyna (pa3BépHyTass M COKpali€HHas),
MOJlb, MOJISIPHAs Macca, MOJSPHBIA O0BEM, YTIEpOAHBIN CcKeneT, (PyHKIHMOHAbHAs TpyNma, paaukal,
MU30MepHUsl, U30MEpbl, TOMOJOTUYECKHA PsJ, TOMOJIOTH, YTJIEBOAOPOJBI, KUCIOPOA M a30TCOJEp KallHe
COCTMHEHHS, MOHOMEpP, MOIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COCIUHEHHs); TEOpUU U
3aKOHBI (TEOpHUs CTPOCHMs OpraHnueckux BemecTs A. M. ByTiepoBa, 3akoH coXpaHEHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHH; MUPOBO33PEHUYECKUE 3HAHUSA, JIeXKallUe B OCHOBE
MMOHUMAaHUS MPUIUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (DaKTOJIOTUYECKHUE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJNYyYEHWHU W OE30MacHOM HCIONIB30BAaHWU BAKHEUIIMX OpPraHMYECKUX BEHIECTB B OBITY H
MPAKTUYECKOM JIeSITEIbHOCTH YEIOBEKA;

chOpPMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTepHbIE MPHU3HAKUA TMOHATHH, YCTaHABIMBATh HX
B3aUMOCB$3b, UCIIOJIB30BaTh COOTBETCTBYIOIIHNE MOHSATHS MIPHU ONMKMCAHUU COCTaBa, CTPOCHUS U MPEBPAILCHUN
OPraHMYECKUX COCIUHECHUM;

chOPMHUPOBAHHOCTh yMEHUH  HCMOJB30BaTh XUMHUYECKYIO CHUMBOJHUKY JJIi  COCTaBIICHHS
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpami€éHHON) (OpMyn OpraHuYecKuX BELIECTB H
YPaBHEHUW XUMHYECKHUX PpEaKIWil, H3roTaBIMBaTh MOJEIM MOJIEKYJ OpPraHWYEeCKUX BEHIECTB IS
WUTIOCTPALIMU UX XUMHUYECKOT0 U ITPOCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATh MPUHAITIC)KHOCTh H3yUYCHHBIX OPTAHMYECKUX BEIIECTB IO
WX COCTaBy M CTPOCHHMIO K ONPENCIEHHOMY KIACCY/TPYIe COSAUHEHUH (YTIIeBOJOPOJbI, KUCIOPOA H



a30TCoJiepKalllue COEAMHEHUS, BBICOKOMOJIEKYJIIPDHBIE COEAMHEHUs), JaBaTb MM Ha3BaHMs 110
cucremarnyeckol HoMeHkiatype (IUPAC), a Taxke NpUBOAUTH TpPUBUAIbHBIE HA3BaHMsI OTIEJIBHBIX
OpPraHUYECKUX BEILECTB (3TUJIEH, IPONMIIEH, alleTUIIEH, YTUICHIJIMKONb, [NIULEPHH, (PeHOI, GOopMaIbAETH,
alleTalbJEern], MypaBbUHasl KHUCIIOTa, YKCYCHas KHUCIIOTa, OJIEMHOBAas KHUCJIOTA, CTEAPUHOBAas KHCIIOTA,
IJII0K03a, PPYKTO3a, Kpaxmall, LeJJIrI103a, [IULHUH);

c(OPMHPOBAHHOCTh YMEHHS ONPEICIATh BHUIbl XMMHUYECKOW CBS3M B OPraHMYECKUX COCIMHEHHSIX
(omMHApHBIC U KPAaTHBIC);

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHATH MOJOKEHUS TECOPHUH CTPOSHHSI OPraHMYECKUX BEUIECTB A.
M. BytniepoBa ansi OOBSICHEHUS 3aBUCHMMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

C(OPMHPOBAHHOCTE YMEHMH XapaKTe€pU30BaThb COCTaB, CTPOEHHUE, (U3NYECKHE MU XUMHUYECKHE
CBOMCTBA TUIMYHBIX IPEICTABUTENEH PA3IUYHbIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STHJIEH,
IpONWIeH, aueTwieH, Oyraguen-1,3, merunOyraaueH-1,3, OG€H30J, METaHOJ, 3TaHOJ, 3TUJIECHIIUKOIIb,
TIUIEepUH, (EHOJN, aneTajabAern], MypaBbHHAas W YKCYCHAas KHCJIOTHI, TJIIOKO3a, KpaxMal, LeJUIII03a,
aMMHOYKCYCHas KUCJIOTA), WUIIOCTPUPOBATh TI'EHETUYECKYI CBSI3b MEXJAYy HUMH YpaBHEHHUSAMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHHA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb MCTOUYHUKU YTJIEBOJAOPOAHOTO ChIpbs (HE(DTH,
IIPUPOJIHBIH ra3, yroiib), CliocoObl UX NMEPEPadOTKH U MPAKTUUECKOE IPUMEHEHNE IPOAYKTOB IIepepaboTKu;

c(OPMHPOBAHHOCTh YMEHHMI MPOBOJAUTH BBIYMCICHUS IO XUMHUUYECKUM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIUH I10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 MCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHHH BIIa/IeTh CUCTEMOI 3HAHMH 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS,
UCMOJb3YEMBIX B XMMHUU IPU M3YUYEHUHU BEIIECTB M XUMHUYECKUX SBICHUH (HaOitoJeHHe, U3MEpEeHue,
9KCIIEPUMEHT, MOJEIIMPOBAHKE), UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJI IPUHATUS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

cOPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIa I[OJB30BAHUS XUMUYECKOW IOCYJIO0H U
71a00paTOpHBIM O0OpYZOBAaHMEM, a TaKXKe IpaBWwia OOpalleHHs C BELIECTBAMHU B COOTBETCTBUHU C
MHCTPYKLHSMHU IO BBIITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJIHATH XMMUYECKUH 3KCIIEPUMEHT (IIpEBpalLlCHHs
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUH, MOJyYEHUE ATHIIEHA U M3YyUYEHHE €ro CBOMCTB, KaueCTBEHHBIE
peaKkIMMu OpraHMYeCKUX BEILIECTB, JIEHATypalusi OCNKOB NpH HAarpeBaHUH, I[BETHHIE PEaKUUU OEIKOB) B
COOTBETCTBUM C IpPAaBHJIAMU TEXHUKHU O€30MACHOCTH IMpPH OOpaIleHUH C BEIIECTBAMHM U J1a0OpaTOPHBIM
000pyJIOBaHUEM, MPEJCTABIATh PE3yJIbTAaThl XMMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucH ypaBHEHH
COOTBETCTBYIOIIUX peaklnii U (OpMyJIMPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3UPOBATh XMMHUYECKYI0 MH(OpMAINIO, TOIydaeMyto
U3 pa3HbIX UICTOYHUKOB (CpesicTBa MaccoBoi nHpopManuu, MIHTepHeT u npyrux);

c(OPMHPOBAHHOCTh YMEHUH COOII0AATh MPaBUIIa HKOJOTHUECKH 11€TIECO00Pa3HOTO MOBEIECHUS B OBITY
U TPYJIOBOM AESITENBHOCTH B LIEISAX COXPAHEHHUs CBOErO 3[0POBBbS M OKpYXKarolled MPUPOTHOU Cpensl,
OCO3HABaTh OIACHOCTb BO3JCHCTBHS Ha JKUBBIE OPraHU3Mbl ONPEIECIEHHBIX OPraHUYECKUX BELIECTB,
noHumMast cMmbics nokasarens [IJIK, nmosicHaTe Ha nmpumepax crnocoObl YMEHBIIEHHUS U NMPEAOTBPAILEHUs UX
BPEIHOI0 BO3JCHCTBYS Ha OPraHU3M Y€JIOBEKa;

Ui 00yyaroluxcs C OrpaHMYEHHBIMH BO3MOYKHOCTSMM 3/I0POBBSI: YMEHHE HNPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJIaX IT03HAHUS BEUIECTB U XUMUUECKUX SIBJICHUI;

JUIS CIIENBIX U cIabOBUIAIIMX OOYYarOIIMUXCS: YMEHHE HCIOIb30BaTh Pelbe()HO-TOYEUHYIO CUCTEMY
obo3Hauenuii JI. bpaiiis 11 3anucu XuMHYecKux Gopmy.

11 KJIACC

[IpenmMeTHbI€ pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMHUs» OTPaKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUN: O XMMUYECKON COCTABISIONIEH €CTeCTBEHHO-HAYYHOH KapTHUHBI
MUpa, POJIU XUMUHU B NTO3HAHUU SIBJICHUH NPUPOABI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYpPbl TUYHOCTH, €€
(YHKIIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl pPELIeHHMs NPAKTUYECKUX 3a7ad U SKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS] K CBOEMY 3/I0POBBIO U MPUPOTHON CpELIE;

BJIQJICHUE CUCTEMOW XUMHYECKMX 3HAHUN, KOTOpas BKJIOYAET: OCHOBOIOJArarolIUe IOHATHUS
(XMIMHUYECKHUIl AJIEMEHT, aTOM, H30TOI, S-, P-, d- 3JeKTpOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,



MOJIApHBIA 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHUCICHHS, XUMHUYEcKass CBS3b
(koBaJieHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAsS), KPUCTAUIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakuui, pacTBOp, OAJIEKTPOJIUTHL, HEIJIEKTPOIUTHI, HIIEKTPOJIUTHYECKAsT TUCCOLMALUS, OKUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOW pPEaKIMM, XUMHUUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEopus
ANEKTPOIIUTUYECKON AMcconualiy, nepuoanueckui 3akon J[. M. MenzeneeBa, 3aKOH COXpaHEHHUS MAacChl
BEILIECTB, 3aKOH COXPAHEHHUS M TPEBpALICHUS SHEPIHMH MPU XUMUUYECKHX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XMMUU, MUPOBO33pEHUYECKUE 3HAHUS, JIe)KAlllMe B OCHOBE TOHMMAHUS MPUUYUHHOCTU U
CUCTEeMHOCTH XUMHUYECKUX SIBIICHUH, (DAKTOIOTUYECKHE CBEICHHUS O CBOMCTBAaX, COCTaBe, MOTYYCHHH WU
0€301MacHOM HCMOJIb30BaHUHU BAKHEUIITUX HEOPraHMUYECKUX BEUIECTB B OBITY U MPAKTUUYECKON JESATEIbHOCTH
YeJI0BEKA;

cOpPMUPOBAHHOCTh YMEHUU BBIABIATh XapaKTEpHbIC MPHU3HAKKA MOHATHH, YCTaHABIMBATh MX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSATHUS MPHU OMHMCAHUM HEOPTaHMYECKUX BEIIECTB U UX
MPEBPAILCHUI;

c(OpPMUPOBAHHOCTh YMEHUN HCIOJB30BaTh XHMHUYECKYI) CHUMBOJIUKY JUISI COCTaBJIICHUS (BopmMyT
BEILIECTB U YPABHEHUN XMMHUYECKUX peakiui, cucremarnieckyro HomeHkIatypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUA OTACJIbHBIX HEOPTraHUYECKUX BEUIECTB (yrapHbIi ra3, YIIIeKUCIbIM ra3, aMMHUak, raiéHasi u3BecTb,
HeraiméHasi U3BeCTh, IUThEBAsI CO/Ia, TUPUT U JIPYTHUE);

c(hOPMUPOBAHHOCTh YMEHUW ONIPEICIISTh BAIGHTHOCTh U CTEIICHb OKUCIICHUSI XUMUYECKHX JICMCHTOB
B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs, METaJJIM4ecKas,
BOJIOPOAHAs) B COCAMHEHUSX, THUIN KPUCTAUIMUYECKOW pEmETKH KOHKPETHOTO BeIlecTBa (aToMHas,
MOJIEKYJISIpHAsl, HOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOJHBIX PACTBOPaX HEOPraHUYECKUX
COCIMHCHHUI;

c(OpPMUPOBAHHOCTh YMEHUN YyCTaHABIMBATh MPHUHAJICKHOCTh HEOPraHWYECKUX BEIIECTB IO UX
COCTaBy K ONpEAETIEHHOMY KIJIACCY/TpPYIIe COeIWHEHHH (IIPOCThIE BEMIECTBA — METAUIBI M HEMETaJLIH,
OKCH/JIbI, OCHOBAHHUSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH pPACKpBIBaTh CMBICT Mepuoanydeckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PyHKIINY;

cOPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dSJCKTPOHHOE CTPOCHHUE AaTOMOB XHUMHYECKHX
sanemeHToB 1-4 mnepuonoB Ilepuonnueckoit cucrembl xumudeckux osnementoB JI. W. Menpeneesa,
UCTIOJB3YsT TIOHATHS «S-, P-, O-3J€KTPOHHBIE OPOUTANIN», «IHEPTETUYECKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB M UX COECIMHEHUU M0 Mepuoiam M rpyImiam
[Iepnonnueckoi cucteMbl XUMUYEeCKUX 351eMeHToB 1. 1. Menneneena;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEPKIATH CYIIECTBOBAaHUE TEHETUUECKOU CBSI3U MEKTY
HEOPraHUYECKHUMH BEIIECTBAMU C TOMOILBIO YPABHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHUS KJIACCH(PUIIMPOBATh XUMUUYECKHE PEAKIMHU 10 PAa3IUYHBIM MpPHU3HAKAM
(4ucity ¥ coCTaBy pearupyrolux BEIIeCTB, TEIIOBOMY dPPEKTy peakliuu, H3MEHEHHUIO CTeTIeHeH OKUCIICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

chOpPMUPOBAHHOCTh YMEHUN COCTaBISATh YypPaBHEHUS pPEaKIUil pa3NTUYHbIX THUIIOB, TOJHBIE U
COKpaIlI€HHbIC YPABHEHMS PEaKIIMii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, MIPU KOTOPBIX dTH PEAKIIUUA UAYT
710 KOHIIa;

c(hOpPMUPOBAHHOCTh yMEHUN TMPOBOAWTH PEAKIMH, TOATBEP)KIAIONINE KAYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM MyTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUH paCKpBIBATH CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKIUn
MOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKLnit;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PeaKIMy OT Pa3IUIHbIX
(hakTOpOB; XapakTep CMEIIEHUS XWMHUUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEITHETO BO3JACHCTBUS
(mpuntun Jle HlaTtense);

c(hOPMHUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XWMHUYECKHE TMPOIECCHI, JIekKAIINe B OCHOBE
MIPOMBIIIIJICHHOTO TTOJyYeHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a TakkKe cOPMUPOBAHHOCTD IMPEICTABICHHUI 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUUCICHUS C MCIOJb30BAHUEM TOHITHS «MaccoBasi JOJS
BEIIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMUYECKUX PEAKIMSIX, MACChl BEIIECTBA WIIH
o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM O0BbEMY OJHOTO W3 YYaCTBYIOIIMX B



peaKkIMM BELIECTB, TEIUIOBOro 3(p(eKkTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BELIECTB,
IIPEBPALLCHUS U COXPAHEHMSI SHEPTUU;

cOpPMUPOBAHHOCTh YMEHUH COOMIOAATh MpaBWiIa IMOJIb30BAHUS XUMHYECKOH TOCyAOH U
1a00opaTOpHBIM O0OPYZOBAaHMEM, a TaKXKe IpaBHia OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSAMU 110 BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTH YMEHHUH IUTAHUPOBATh M BBIMOJIHATH XUMHYECKHH SKCIEPUMEHT (pa3ioKeHue
IIEPOKCH/Ia BOJOPOJAa B IPUCYTCTBUM KaTalIW3aToOpa, ONpPEEIeHNe Cpelibl PACTBOPOB BELIECTB C ITOMOIIIBIO
YHHBEPCAIbHOTO WHAMKATOPA, BIUSHUE PA3TUYHBIX (JaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKINHU, PEaKIIuu
HMOHHOT0 0OMEHa, KaueCTBEHHbIE PEAKIMU Ha CyIb(at-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS,
pellIeHne SKCIEPUMEHTAIbHBIX 33/1a4 110 TeMaM «MeTais» 1 «HemeTamisl») B COOTBETCTBUU € IIPaBUIIaMU
TEXHUKU O€30MacHOCTH MpHU OOpaleHUH € BEIIECTBAaMM M JJa0OPAaTOPHBIM 00OPYJOBAaHUEM, NPEJCTABIAThH
pe3yabTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3almiCH YPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(GbopMyIMpOBATh BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKU aHAIM3UPOBATh XMMHYECKYI0 MH(OpMAIHIO, TOIYydaeMyro
U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKaluu, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTH YMEHUH COOIIOAATH MPAaBUIIA YKOJIOTHUECKH 1IETIECO00Pa3HOTO MOBEICHUS B OBITY
U TPYAOBOM JEATENHOCTH B ILIEJSAX COXPAHEHUs CBOETO 3[0POBbS M OKpY’KAIOLIEH NpUPOAHOHN cpenpl,
OCO3HaBaTh ONACHOCTh BO3JEHCTBUS Ha JKHUBBIE OPraHU3Mbl OIpPENEIEHHBIX BEIIECTB, MOHUMAsl CMBbICI
nokaszarenss IIJIK, moscHaTh Ha mpuMepax crocoObl YMEHbBIIEHHs M MNPEJOTBPALCHHUS WX BPEIHOTO
BO3/ICHICTBUS HA OPraHU3M YEJIOBEKA;

Uil 0Oy4YaroUIMXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3[I0POBbS: YMEHHME NPUMEHATh 3HaHUS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX [T0O3HAHUS BEIIECTB U XMMHUECKUX SIBJICHUN;

Il CJIETIBIX M CJIA0OBUIAIIMX OOYYaIOIUXCSA: YMEHUE UCIOJIb30BATh PEIbEPHO-TOYEUHYIO CUCTEMY
o0o3HaueHuii JI. bpaiins 11 3anucu XuMu4eckux GopMy!l.

Opraﬂmauuﬂ HpoeKTHOﬁ Hu yqeﬁﬂo-nccnenonaTe.nbcxoifl AEATCJIbHOCTH YYCHUKOB

Ne | Kimace | IIpumepHasi TeMaTHKa NPOEKTHO-MCCIeI0BATEIbLCKUX PadoT
n/n

1. | 10-11 | A30T B HalICH KU3HU.

AMboTepHOCTb COeIMHEHUH Oeprins

AHTHOUMOTHUKH — MOIIIHOE OPYKHE.

benku — ocHoBa xu3HU. M3yueHne 6e1KoB, (hepMEHTOB: B3Il XUMHKA,
ouosora, pusuka.

buoreHHbIE 2TIEMEHTHI.

buonornueckas 1 MEIUIIMHCKAS POJIb XUMUYECKHUX JIEMEHTOB.
buonornyeckne aceKTbl XUMUU 3JIEMEHTOB.

buonornueckue yacel, WM Kak MPOKUATH JOJITO.

bneck u cuia 310pOBBIX BOJOC (C TOUKH 3pEHUS] XUMHKA) .

B mupe nHamukaTopos.

ButaMuHBI ¥ UX POJIb B XKU3HEACSITEIBHOCTH YEIIOBEKA.

Biustnue 6uonornyecku akTUBHOM BOJIBI HA POCT PAaCTCHUH.
BiusiHue MUKpO3J1€MEHTOB Ha OPraHU3M PacTEHUH.

Bimstaue PH cpenbl Ha pocT pacTeHuid.

BnusiHre cOBpeMEHHBIX MOIOIIMX CPEJICTB Ha )KU3HECTTIOCOOHOCTh PAa3HbBIX THIIOB
BOJIOC.

BnusiHue cIMpTHHIX HAIMTKOB Ha JIEHATYPAIHIO OSJIKOB.
['uruennueckue 1 KOCMETUYECKHE CPEACTBA.

I'mruennyeckue CBOMCTBA HEKOTOPHIX MOIOIIMUX CPEICTB.

['pyniibr broreHHsbIX 3JIEMEHTOB.

J.1. Mennenees B I[lerepOypre.

JlaBneHue B OKPY’KaroIleM HaC MUpE.

Jeduuut 371eMEeHTOB U BHEITHOCTb.

JlneTndeckunii 3aMEHUTENb caxapa acrapTaM — TOKCUYHOE BEIECTBO.
JluHamuKa cofepkaHus XJI0pUAHOHOB B BOAHBIX cucteMax SAHAO.




JloManiHss anTedka.

Ena Ha nmone3y u BO Bpea.

Kenezo B Hamen xKU3HU.

XKerne3o u ero Omonoruueckasi pojb B OpraHu3Me 4eJI0BeKa.

3HaueHue OMOMOIUMEPOB B MEIULIMHE.

W3ydenue BnusHUE HEPTEIUIAMOBHA PACTCHHA.

Mo B Haeii sK13HN.

HckyccTBeHHBIE OpPraHbl.

Hcnonb30BaHre HEOPraHUYECKUX (M OPraHUYECKUX ) BEIIECTB B BOGHHOM JIEJI€.
HccnenoBanue npouecca pa3iokKeHUs: HEKOTOPIX OJUMEPOB.

HccnegoBanue npoueccoB TEPMUYECKOTO PA3I0KEHUS KOJUIOUMIHBIX PACTBOPOB
OKCH/JIOB XKeJle3a.

HccnenoBanue XMMUYECKOTO COCTaBa B COBPEMEHHBIX MOHETAX.
KauecTBeHHOE onpezeneHue BEIIECTB B COCTaBE Pa3HbIX BUIOB MOPOKEHHOTO.
KauecTBeHHbIE peakIi Ha MOHBI JIUTUS, HATPUS, KAIUsl, OEpUILINS, MAarHUS,
KaJIbIMS , CTPOHIHS U OapHsL.

KBaHTOBO-XMMHUYECKHE paCYEThl CTPYKTYP OPTraHUYECKUX KPUCTAILIOB.
Kucnotssle ocaaku: X Npupo/ia ¥ MOoCieICTBUS.

Kucnorel 1 0CHOBaHUSI B CBETE pa3IMUHBIX TEOPHIl.

Kucnotsl, ux cocras, CBOMCTBA U MPUMEHEHHE.

Koppekuus Beca. [IpruunHbI 1 BUABI TOBBIIIEHHUS MacChl T€Ja Y IIKOJIbHUKOB.
JlexapcTBEHHbIE PACTEHMSI KaK albTepHATHBA (apMalleBTUYECKUM IperapaTaM.
Jlerarouiue MeTaibl.

JlomoHocoBckue Mecta [lerepOypra.

Menauko OGuonorndeckoe 3Ha4YeHUE 3JIeMEeHTOB 3B rpymnisbl.

Menuko OMOIOTHYECKOE 3HAYEHUE 3JIEMEHTOB 4B rpymnmbl.

Menauko Guonorndeckoe 3Ha4YeHUE 3JIEMEHTOB 5B rpymibl.
Mennko-61onornyeckue 3HaueHus HaTpus,

MeTtoab1 04uCTKH TPYO OT HE(TEIIaMOB.

MexaHn3mMbl OMOJIOTHYECKH AKTUBHBIX 3JIEMEHTOB.

MuHnepaiibHble y100peHus.

Mun3apas npenynpexaaet: «KypeHue onacHo i Balero 310pOBbs» .
MopoxeHoe: ecTb WJIH HE eCTh?

Moronme u YuCTAIINe CPeICTBa.

HanoTtexHonmoruu B XuMuu.

He Tonbko B Bojie (BOAHBIE U HEBOHBIE PACTBOPHI).

OOHapy)KeHHe HUTPATOB B PAaCTEHUSIX.

OobHapysxeHue TSHKENBIX METAJUIOB B PACTEHUAX. BiusiHue TAXKENBIX METAIIOB
Ha POCT U pa3BUTUE IIPOPOCTKOB.

Onpenenenre HOHOB LIMHKA, KOOAJIbTa B CTOYHBIX BOJAX XMMHUYECKOM
IIPOMBIIIJIEHHOCTH.

Onpenenenne KayecTBa NPOAYKTOB MUTaHUS (KOPOBBETO MOJIOKA, CBEXKET0 MsCa,
HaTypaJbHOTO MENA).

Onpenenenre 00eCIEYeHHOCTH OpraHu3Ma MUKPO3JIEMEHTaMU U BUTAMUHAMH.
BuramunoaepuuuTHbIE COCTOSIHUS U 3a00J1€BaHUS

Ompenenenne PU3NKO-XUMUIECKUX TTOKa3aTeNIeld MOJIOKA.

Opranuyeckue y100peHusl.

OcHoBaHUsI: COCTaB, CBOMCTBA U IPUMEHEHHE.

[InacTukoBbIE OKHO. 3a ¥ IPOTHB.

[ToBpIIEHNE TPOTYKTUBHOCTH KUBOTHBIX C TOMOIIbIO CTUMYJISITOPOB POCTA,
CMeLUANTbHBIX KOPMOBBIX J00aBOK.

[TonuMepsl — COBpeMEHHbBIE KOHCTPYKIIMOHHBIE MaTE€PHAIIBL.

ITonmMepsl B IpUPOJIE U JKU3HU YEIIOBEKA.

[TonuMepsl: OT HaTYpaIBbHOIO KaydyKa J0 MOJIMMEPHOI0 AJIEKTPOJIUTA.

IlouBa — MCTOUHMK MMUTATENbHBIX BELIECTB JIJIsl PACTEHUM.




HpaKTI/I‘ICCKOG 3HAYCHHUEC XUMHUYCCKUX 3JICMCHTOB B MCIUIINHCE.

[Ipumenenue buononumepoB B MeAUIIMHE.

IIpumenenue [lamnanus B MegunuHe.

IIpuponHbIE HCTOYHUKH YIIIEBOLOPOAOB U NEPCIIEKTUBBI PA3BUTHS
HedTenepepadbaThIBAIOLICH MTPOMBIIICHHOCTH.

ITpon3BoACTBO MUHEPAIBHBIX MAKPO- U MUKPOYAOOPEHHH.
IIpoTuBOBUpPYCHBIE CPENCTBA.

ITpoTrBOMH(pEKIIMOHHBIE CPE/ICTBA.

Ponb nonuMepoB B COBpEMEHHOM MUPE.

CTPOUTENIbHOM MHAYCTPUH, HEQTE- U ra30100b14e) .
Posib XMuUM B I€U€HUH OHKOJIOIMUYECKUX 3a00J1€BaHUH.
CBoiicTBa BaXXKHEHIINX COCTUHEHUN OepHILINIA.

KHCJIOTaMH IEJI0YaMHu ).

Ha UX OCHOBC.

CoeauHeHNs IUTHS MarHus KaJabLMs B MEIUIHMHE.
Counu TUTaHA.

Comu: cocTaB, CBOMCTBA M IPUMECHECHHE.

CIuiaBbl B HaIllEH JKU3HU.

Cpencrta 11t 60pbOBI ¢ OBITOBEIMU HACEKOMBIMH.
CpenctBa yxoja 3a 3y0amu.

Tax i1 ”HEPTHBI HHEPTHBIE Ta3bI?

TokcuyHOCTh OepuiuIvs U Oapus

OYKMCTKH BOJBI U3 IPUPOJIHBIX HCTOYHUKOB.

DepMEeHTHI U UX UCTOJIb30BaHUE B OBITY M Ha MPOU3BOJICTBE.
durortepanus NpoTUB HapMaKoIOTHH.

XuMu3amus )KHBOTHOBOJICTBA.

XHUMHUYECKUE CPEACTBA 3ALUUTHlI PACTEHUM.

Xumusi OMOTIOTMMEPOB.

XuUMUS Ij19 JOMOXO035€EK.

XuMus ¥ TUTHEHA.

XHMHS U KpacoTa.

XHUMUSL KOMHATHBIX PACTEHUM.
XUMUA Ha KyXHE.
OneKTponus.

HpI/IFOTOBHeHI/IC MPOAYKTOB IMUTAHUA C TIOMOIIBIO JKUBBIX OPraHU3MOB.

Ponb nonuMepoB B COBPEMEHHOM CaMOJIETOCTPOSHUU (aBTOMOOUIIECTPOCHUH,

CBoiicTBa MPOCTHIX BEIIECTB: PEAKINH C KOPPOAUPYIOIIMMHU peareHTaMu (BOo10i

CuHTETHYECKHE BBICOKOMOJICKYJIAPHBIC COCANHCHUA U ITOJIMMEPHBIC MaTCPpHAJIbI

CpaBHI/ITCJ'IBHHﬁ aHaJIn3 > KCCTKOCTH BOJbI B BOAJOCMAX MypaBJ'IeHKO.

VYHukanbpHOe BemecTBo — Bojaa. Kakyto Boay mbl ibéM? [IpocTeiiime crnocoos

XUMHSA 1 XUMHUYECKasi TEXHOIOTHS B pPEeIICHUN HpO6J'IeM YCJI0BCUYCCTBA.

Cucrema OLIEHKH AOCTUKEHU S IUVIAHUPYEMbIX pe3yJbTaTOB c

MIPHUITOKCHUEM

KpHUTEepHeB OLIEHUBAHUA KAKIOTO BUAA PabOTHl 0OYYarOIIErocs, MOAJICKAIUX OICHUBAHHUIO (YCTHBIM
OTBET, KOHTPOJIbHAs paboTa, 1aboparopHas paboTa, TUKTAHT, TECT U TIp.)

Ne CnuCOK UTOTOBBIX IVIAHMPYEMbIX Pe3yJIbTATOB Cnoco0 ouenkun
n/n
1. K koniy 10 kiacca oOyyaronuiics HayquTes: OpOoHTAIBHBIN
— pasnuyarh U BBLIETSATh OCHOBHBIE MOHSTHS U 3aKOHBI OPraHUYECKON XUMHH: | ONpOC, YCTHBIN
TEOPUU XMMHYECKOIO CTPOEHUs, B3aUMOCBSI3U CTPYKTYpPbl BELIECTBA U €O | OTBET,
XMMHYECKUX CBOMCTB; pOJIM OpPraHMYecKOl XWMUU B (HOPMHPOBAHHU | KOHTPOJIbHAS
COBPEMEHHOM eCTeCTBEHHOHAYYHOM KapTHUHBI MHpPA; METOJaxX Hay4yHoro | pabora,




TTO3HAHMS, nabopaTopHas
paboTta, JIUKTaHT,

— OOBACHATHL XUMHYECKHUE SABJICHUSA,; ITPOBOAUTH XHUMHYCSCKHI SKCIICPUMCHT, TecT

MPOU3BOJUTh PACYETHl HA OCHOBE XUMHYECKHX (HDOPMYJ BEIIECTB U
YPaBHCHH XUMHUYECKMX PCaKIUHd C ydYacTHEM OPraHMYECKUX BEIIECTB;
00OCHOBBIBATh MECTO U POJIh XUMUYCCKUX 3HAHMIA 110 OPTAHUYECKON XUMUU B
MPAKTUYECKOW JIeATEIBbHOCTH JIIOJICH, Pa3BUTHU COBPEMEHHBIX TEXHOJIOTHH
(MenuIHA, OMOTEXHOJOTUH, OMOXHUMHS ),

— CaMOCTOATEIBHOTO0 MPHOOpeTaTh 3HAHUI B COOTBETCTBUU C BO3HUKIIUMU
KU3HEHHBIMH MOTPEOHOCTSMHU. BOCIUTAHUE YOEXKIEHHOCTH B MO3UTHBHOU
PO XUMUU B KM3HH COBPEMEHHOTr0 00lIecTBa, HEOOXOIMMOCTH XUMUUYECKH
rPAaMOTHOTO OTHOILIEHHUSI K CBOEMY 3JI0POBBI0 U OKpPYXKaIOIIEH Ccpeje;
NPUMEHEHHE T[OJIYYEHHbIX 3HAHUH W yMEeHHM ans  0e30macHoro
WCIIOb30BaHUSI BEIIECTB U MAaTEpUAJIOB B OBITY, CEIHCKOM XO3SMCTBE W Ha
MIPOU3BO/ICTBE;

— pemath NpPaKTUYECKUE 3a/aydl B TOBCEIHEBHOW JKU3HH, MNPEAYNpPEKIATh
SIBJICHUH, HAHOCSIIME BPE 3/J0POBbIO UEIOBEKA U OKPYXKAIOLIeH cpene

K konmy 11 xiacca oOyyarouiuiicss HayquTCs: ®poHTANIBHBIN
ompoc, YCTHBIN
OTBET,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabota, JIUKTaHT,
TECT

— pacKpeiBaTh Ha IpUMEpax pPOJb XUMHUU B (OPMHUPOBAHMH COBPEMEHHOM
HAyYHOM KapTUHbBI MHpPAa M B MPAKTHUYECKON JEATEIIBHOCTH 4YEJIOBEKa,
B3aUMOCBSA3b MEXAY XMMUEH U APYTMMHU €CTECTBEHHBIMU HAyKaMU;

— YCTaHaBJIMBATH NMPUYUHHO-CIICICTBEHHbBIE CBA3U MEXKIYy CTPOECHHEM AaTOMOB
XUMHYECKUX  DJIEMEHTOB W  IEPUOJUYECKMM  H3MEHEHHEM  CBOWCTB
XHMHUYECKUX 3JIEMEHTOB U MX COCJWHEHUM B COOTBETCTBHUM C IOJIOKCHUEM
XUMHYECKUX 3JIEMEHTOB B IIEPUOJUYECKOU CUCTEME;

— AHAJIM3UPOBATH COCTaB, CTPOCHUE M CBOWCTBA BEUIECTB, CTPOCHUS aToMma,
XUMHYECKOHN CBSI3H, JICKTPOJUTUUECCKON JUCCOIUAIIMU KUCIOT U OCHOBaHUI;

— YCTaHaBJIMBATh IPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKJIYy CBOMCTBAMH
BEILIECTBA U €r0 COCTABOM U CTPOCHUEM;

— TMPUMEHATHh NPaBUJIa CUCTEMATHUYECKON MEXKIYHAPOJHON HOMEHKJIATYPhl KaK
CpeICTBa pa3NuYeHHs] U UIACHTU(PUKAIIMM BEIIECTB IO WX COCTaBy U
CTPOCHUIO;

— COCTaBJISITh MOJEKYJISPHBIE M CTPYKTYpHBIE (OPMYIIbI HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB KaK HocUTeNed MH(OpPMAIlU O CTPOCHHUH BEIIECTBA,
€ro CBOMCTBAX U NMPUHAMICKHOCTH K OIIPEAEIEHHOMY KJIACCy COCAMHEHUM;

— OOBACHATH TPHUPOAY M CHOCOOBI O0pa3oBaHUS XWMUYECKOW CBSI3U:
KOBaJICHTHOMW  (TIOJISIPHOHM,  HEMOJSIPHOM), MOHHOHM,  METaJUIMYEeCKOM,
BOJIOPOJIHOM - € LIEJIbIO ONPEACIICHUS XUMHUYECKON aKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (U3MUYECKHUE CBOWCTBA HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILIECTB M YCTaHABIMBATh 3aBHCHUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT
THUIAa KPUCTAJUTMYECKOUN PEIIeTKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B HW3MEHEHHM XHUMHYECKUX CBOMCTB
MPOCTBIX  BELIECTB, BOJOPOJAHBIX COEAWHEHMM, BBICIIMX OKCHIOB U
TUIPOKCHUJIOB;

— TOPUBOAUTH NPUMEPHl XMUMHUUECKUX PEAKIUN, PACKPBIBAIOIIUX XapaKTEepHBIE
XMMHYECKHE CBOMCTBA HEOPraHWYECKUX M  OPraHUYECKHUX  BEIIECTB
M3YYCHHBIX KJIACCOB C IIENIbI0 MX HACHTU(UKAIUU U OOBSICHEHHs 00JacTu
MIPUMEHEHNS;

— OIpEeNensATh MEXaHU3M PEAKUHH B 3aBUCHUMOCTH OT YCJIOBHUW ITPOBEICHMUS
peaKUrH ¥ MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUA XUMUYECKUX PEaKIIMil
Ha OCHOBE THIa XUMHYECKOU CBSI3M U aKTUBHOCTH PEAareHTOB;

— YCTaHABJIHMBATh 3aBUCHMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPTaHHYECKUX
COEJIMHEHMH OT XapaKTepa B3aMMHOI0 BJIMSHUS aTOMOB B MOJIEKYJIaX C LEJbIO




IIPOrHO3UPOBAHMSI IPOAYKTOB PEAKIINH;

YCTaHaBJIMBATb 3aBUCHUMOCTH CKOPOCTU XUMHYECKOHN pakuuu U CMCIICHUA
XMMHUYECKOTO PAaBHOBECHUS OT PA3JIMYHBIX (PAKTOPOB C LTI ONpPEACIICHUS
OIITUMAJIBbHBIX yCJ'IOBI/If/'I MMPOTCKAHUA XUMHUYCCKUX ITPOLICCCOB,

YCTaHABJIMBATh TEHETHUYECKYIO CBSI3b MEXIY KilaccaMd HEOPraHWYECKHUX U
OpraHu4Y€CKUX BCLICCTB JIA 000CHOBaHM HpHHHHHI/IaJIBHOﬁ BO3MOXHOCTHU
IIOJlyYeHHUs] HEOPraHWYeCKUX U OpraHUYeCKUX COEAMHEHUH 3aJaHHOIo
COCTaBa U CTPOCHUS;

OIIpENIeNIATh XapaKTep Cpellbl B pe3ysbTaTe TI'MIPOJIM3a HEOPraHUYECKUX M
OpraHn4YC€CKUX BCHICCTB W MPHUBOJUTH HNPHUMEPBI THAPOJIN3a BCUICCTB B
IIOBCEJTHEBHOHN JKM3HU YEJIOBEKa, OMOJOrMYecKMX OOMEHHBIX Ipoleccax MU
MMPOMBIINIJIICHHOCTH

IPUBOANUTH TPUMEPBHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIMHA B
npupoac, NpoOU3BOACTBCHHBIX MMPOLECCAX U KUZHCACATCIILHOCTU OPraHU3MOB;
O00OCHOBBIBAaTb ~ IPAKTMYECKOE  KCIIOJIb30BAaHHME  HEOPraHUYECKUX U
OpPraHUYECKUX BEUIECTB U MX PEaKIil B IPOMBIIUICHHOCTH U OBITY;
BBINOJIHATE XMMHUYECKMHA SKCIIEPUMEHT IO PacllO3HABAHUIO U IIOJyYEHHUIO
HCOPraHNMYCCKUX W OPraHUYCCKUX BCIICCTB, OTHOCAIIMUXCA K pPa3IMYHbIM
KJlaccaM COEIMHEHHWH, B COOTBETCTBMM C IMpaBWJIaMM U IpUEMaMHU
0e3omacHOil pabOTBl € XHWMHUYECKHMH BEIIECTBAMH M JaOOpaTOPHBIM
000pyJIOBaHUEM;

I'padpuk KOHTPOJIBLHBIX MEPONIPUATHIH

Ne KonTtposbHoe meponpusitue Hara dopma
n/n NpoBeCHUs
10 k1ace
1. | KontponbHas pabora Ne 1 mo teme «YIJIeBOJOpPOIbI M HUX Tect
IIPUPOJHBIE HCTOUHHUKI
2. | KonrponpHast padora Ne 2 mo teme «Kucnopoconepxkaniiue Tect
OpPraHUYECKUE COCIUHEHNS M UX HAXOXKJICHHUE B JKUBOM PUPOAE»
11 kacc
1. | KontponbHas pabota Ne 1 mo reMaM «OCHOBHBIE 3aKOHBI XUMHUHU. Tect
CrpoeHue BeniecTBay.
2. | KonrponbHas padota Ne 2 o Teme « TUIIBI XUMHUYECKUX PEaKIIH» Tect
3. | KonrponbHas pabota Ne 3 mo remam « Mertamis», «HemeTambn Tecr
COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMU S
10 KJIACC
OPI'AHNYECKASA XUMUA
TeopeTnyeckne 0CHOBbI OPraHUYeCKOil XUMHH
[Ipenmer OPraHU4YeCcKOu XAMUH: eé BO3HUKHOBEHUE, pa3BuUTHE 5 3HaYCHUE

B TIIOJYUCHHH HOBBIX BCHICCTB U MATCPUAIIOB.

Teopust CTpo€HHS OpPraHUYECKUX COECIMHEHUN A.

M. BytnepoBa, €€ ocHOBHBbIE MONOKEHUsA. CTPYKTYpHBIE (OPMYIJIbI OpraHMYECKUX BellecTB. ['omonorus,
n3oMepurs. XUMHYECKasi CBA3b B OPraHNYECKUX COEMHEHUAX — OJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KiacCU(UKALUU OPraHUYECKUX  BEIECTB.

HomeHkiarypa oOpraHuyeckux

COeIMHEHUI (cucTeMaThdeckas) W TPUBHAIBHBIC HA3BaHUS BAXHEWIINX TIPEICTaBUTEICH KIIACCOB
OpPTraHUYECKUX BEIIECTB.
OKcliepUMEHTAITbHBIE METOIBl W3YYEHHUsSl BEIIECTB W MX MPEBPAIEHHH: O3HAKOMIIEHHE C 00pa3iaMu
OpPraHUYECKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJAEIMPOBAHNUE MOJIEKYJI OPraHUYECKUX BEILIECTB,
HAOJIOZICHWE W ONWCaHWE JEMOHCTPAIMOHHBIX OMBITOB IO IMPEBPAIIECHUIO OPraHHMYECKHX BEIIECTB IPH
HarpeBaHuu (IJIaBlieHUe, OOYTIMBAHUE U TOPEHUE).

YruaeBoaopoasl




AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsAA. MeTaH U 3TaH — MPOCTEHIINE MPEICTaBUTETN
aJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (PeaKkiuy 3aMEIeHHs] U TOPEHUs ), HAXOXKIEHUE B IPUPO/IE,
IIOJIyYE€HUE U IIPUMEHEHHE.

AJKeHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUH psiA. OTWIEH W NpPONWIEH — IpOCTEHIIne
IPEJCTaBUTEIN  QJIKEHOB:  (u3Mueckue W  XUMHYECKHME CBOilcTBa  (peakuuu  THIPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLiK ), T0JIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 u metunOyramueH-1,3: cTpoeHue, BOKHEUIINE XMMHYECKHE CBOMCTBA
(peakuus nonuMepusanun). [loydyeHne CHHTETUUECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKHH psiA. AUETHIIEH — MNPOCTEeHIINiA
MPEJICTaBUTEIb AJKHHOB: COCTaB, CTPOCHHUE, (PU3HUECKUE U XUMUYECKHE CBOMCTBA (peaKkIy THIPUPOBAHUS,
raJJOreHUPOBaHUS, TUIpaTallii, TOPEHU ), IOJYyUYCHHUE U IPUMEHEHHE.

Apenbl. beH3on: coctas, cTpoeHue, PU3NIECKIE B XUMUIECKIE CBOWCTBA (PEAKIIMH TajJOTeHHUPOBAHUS
U HUTPOBAHUsA), IOJIyu€HHE M IpUMEHeHHe. Tonyon: cocmas, cmpoenue, uauueckue u XumuyecKue
ceoticmea (peakyuu 2an02eHUpos8anus U HUMposauus), noayyenue u npumeHnerue. TOKCUUHOCTb apeHOB.
I'enernyeckas CBsA3b MEXAY YIVIEBOJOPOJAMH, IPUHAJIEKAIIUMHI K Pa3IMYHbIM KJIaccaM.

[TpupoHbIe HCTOYHUKH YTIeBOAOPOAOB. IIpupoanslii ra3 u nmonytHsle HedTsaHbIe Ta3bl. HedTh 1 €&
npoucxoxaeHue. CrnocoObl nepepaboTKH HEPTU: MEPEroHKa, KPEKUHI (TEePMHUECKUI, KaTaJIUTUYECKU),
nuposm3. [IpoaykTel mepepaboTku HedTH, UX NPUMEHEHHE B MPOMBIIUICHHOCTH U B ObiTy. KameHHBIH
yroJib ¥ MIPOAYKTHI €ro nepepaboTKH.

OKcliepUMEHTAIbHBIC METOBl W3YYEHUS BEHIECTB W WX NPEBPAICHHUN: O3HAKOMIIEHHE C 00pa3iaMu
IUIacTMacC, KaydyKoB U pe3uHbl, komnekuun «Hedts» u  «Yromb», MOJEIUpOBaHHE MOJIEKYII
YIJIEBOJIOPOAOB U TaJIOr€HONPOU3BOIHBIX, MPOBEICHNE IPAKTUUYECKONW DPAOOTHI: IOJIyYEHHE ATHIIEHA U
U3Y4YEHHE €r0 CBOMCTB.

Pacuérneble 3anaum.

Bbluucienuss mo ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIM TMPOAYKTAa PEAKIHWU IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucnopoacoaepxanue oprannieckue coeAuHeHUst

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHOI M 3TaHOI: CTPOEHHE, (U3NYECKHE U XUMHUYECKUe
CBOMCTBa (peakluu ¢ aKTUBHBIMU METaJIJIaMH, raJoreHOBOJAOPOIaMu, TOpEHUE), TpUuMeHeHue. BogopoaHsie
CBSI3M MEXY MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOA U ATaHOJIa Ha OPraHU3M 4eJIOBEKa.

MHoOroaroMHble CHUPTHL. DTUIEHIVIMKOAb M TIULEPUH: CTpOeHHE, (U3NYECKHEe M XHUMHUYECKHE
CBOWCTBa (B3aMMOJICHCTBHE CO IIEJIOYHBIMU MeTajulaMH, KadeCTBEHHas peaklMs Ha MHOI0aTOMHBIE
cnupThl). JlelicTBre HA OpraHu3M yenoBeka. [[puMeHnenune rauneprta U 3TUIEHTJTUKOIIS.

@deHoN: CTpOCHHE MOJEKYJbl, (QHU3MUECKHe M XUMHYeckhe cBoiicTBa. TokcuuHOCTh (heHoma.
[Ipumenenue denomna.

Anbnerunipl M kemonwl. DPoOpManbAErH]l, aleTalbJeTuA: CTpPOeHHE, (U3NYECKHEe U XUMHYECKUe
CBOMCTBA (pEeaKIMU OKUCICHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIUN), TOJIy4YeHUE U IIPUMEHEHUE.

O/HOOCHOBHBIE IpeJeNbHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAs M YKCYCHasl KHCIOTBI: CTPOEHHE,
¢u3nueckne U XMMUYECKHE CBOICTBa (CBOWCTBa, 0o0IIMe JUIsl Kjacca KUCJIOT, peakuus 3Tepudukaiim),
nojiyyeHue U npumenenue. CTeapuHoOBasi U OJEUHOBAs KUCJIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KHCIIOT. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBHUE.

CrnoxHble >(QUpBl KaKk MPOM3BOJHBIE KApOOHOBBIX KHUCIOT. ['MAponM3 CIOXKHBIX 3QHUpoB. YKupHI.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrneBoasl: coCTaB, Kiaccu(UKalUs yriaeBogoB (MOHO-, 1IU- W monucaxapujisl). [nmokoza —
MPOCTEHIINI MOHOCAaXapuJl: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYEeCKHe M XUMHYECKHE CBOWMCTBA
(B3aumopeiictBue ¢ rugpokcuaom meau(ll), oxucineHne amMMmuadyHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaXOKJIE€HHE B MPUpOJIE, MpPUMEHEHHE, OMOJIOTHYEecKass pOJib.
®dortocuHTe3. PpyKTO3a KaK U30MEP TIIHOKO3HI.

Kpaxman u nemntonosa kak npuponbie noaumepsl. CTpoeHne Kpaxmana U 1etoao3sl. Gusnueckue
Y XUMHYECKHE CBOMCTBA Kpaxmaiia (THAPOJIN3, KAUeCTBEHHAs! peaKIus C HOJIOM).

OKclepUMEeHTAIbHbIE METO/bl M3YYEHUs BEIIECTB U WX MPEBPAILICHUN: NMPOBEJCHNE, HAOII0AeHuEe U
OIMCaHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIIUPTOB
(oxucnenue »staHona okcuaoM Meau(ll)), MHOTOaTOMHBIX CHHMPTOB (B3aMMOJAEHCTBHE TJIMIEPHHA C
ruapokcuaom  Mmeau(Il)), ampmernnoB (OKHCIEHHME aMMHauHbIM pacTBOpoM okcuaa cepedpa(l) u




ruapokcuaom Menu(Il), B3amMozeiicTBHE Kpaxmala € HMOJOM), TMPOBEACHUE TMPAKTHYECKOW pPaOOTHI:
CBOMCTBA PacTBOPA YKCYCHOMN KUCIIOTBI.

PacuérHble 3agaun.

Bbrunciienuss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIM IPOAYKTAa PEAaKLMU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3zoTconeprKalie OpraHu4eckue COeINHEHUS.

AMUHOKHCIIOTHI KaKk am(oTepHbIe OpraHnyeckue coequHeHnss. Pu3ndyeckne 1 XMMUYECKHE CBOWCTBA
aMMHOKUCIIOT (Ha IIpuMepe IIuiKHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benku kak npupoaHbIE BBICOKOMOJIEKYJISIpDHbIE cOeqUHEHMs. [lepBuuHas, BTOpUYHAs U TpPETUYHAs
CTPYKTypa OenkoB. XMMHUYECKUE CBOHCTBA OENKOB: TMAPOJU3, JEHATypalus, KaueCTBEHHbIE PEaKLUU Ha
OemnKu.

OKcllepUMEHTAIbHbIE METOJIbl M3YyYEHHsl BELIECTB U MX MPEBPAICHUN: HAONIOJEHUE U OIMCaHME
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalus OEIKOB IPU HArpeBaHUU, IBETHBIC PEAKIH OCIIKOB.

BbicokomosiekyIsipHbIe COeJUHEHUA

OcCHOBHbIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3B€HO, CTENEHb IIOJIMMEPU3ALUM, CpelHsAs MoJIeKyJsipHas Mmacca. (OCHOBHbBIE METOABl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPHU3alUsl U MOJIUKOH ICHCALUS.

OKcliepUMEHTAIbHbIE METO/bl M3YYEHUS BEIIECTB U MX NPEBPALCHUN: O3HAKOMIIEHHE C 00pa3laMu
IIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHble CBA3H.

Peanuzanuss MexXnpeaIMEeTHBIX CBs3eM Mpu M3yyeHUM opraHuueckod xumuu B 10 kiacce
OCYILLECTBIISICTCS 4epe3 MCII0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, Tak U IOHSITHUH,
SIBJIIOILMXCS] CHCTEMHBIMU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIMKJIA.

OO1u11e ecTecTBEHHO-HAYUHbIE MOHATHUS: SIBJIICHUE, HAYUHBIH (aKT, MII0Te3a, 3aKOH, TEOPHsl, aHAJIH3,
CHHTE3, KJIacCu(pUKAIH, EPUOINIHOCTD, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT, MOACTUPOBAHHUE.

dusuka: mMatepusi, SHEPrHUs, Macca, aToM, IEKTPOH, MOJIEKYJIA, DJHEPT€TUYECKUI YPOBEHb, BELIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETMUMHBI M SMHULIBI UX U3MEPEHUSI.

buonorus: kierka, opranusM, Ouocepa, oOMEH BeLIECTB B OpraHu3Me, GOTOCUHTE3, OMOJIOTHUECKU
aKTUBHBIC BellecTBa (O€IKU, YTIEBOABL, KUPHI, HEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOILINBO, PECYPCHI.

TexHonorus: mnHIEBblE MPOIYKThl, OCHOBBI PpAlMOHAIBHOTO MHUTAHMS, MOIOIIME CPEACTBA,
JIEKapCTBEHHbBIE M KOCMETUYECKHUE MPENapaThbl, MaTepHalIbl U3 UCKYCCTBEHHBIX 1 CHHTETUYECKMX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI XMMHH

Xumuueckuil snemMeHT. AToMm. Slapo aroma, M30TONBI. DJIEKTPOHHAs 000J0YKa. DHEpreTHdecKue
YPOBHH, MOIYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AeMeHThl. OCOOCHHOCTH PACIIPE/ICICHHsI ICKTPOHOB
[0 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTypaIsi aTOMOB.

[lepuoanueckuii 3axoH u [lepuoanueckas cuctema xumudeckux anemenToB Jl. . MenneneeBa. CBsi3b
nepuoanueckoro 3axkona u llepuogmyeckon cucremsl xumudeckux osnemeHToB [I. WM. Menneneesa c¢
COBPEMEHHOM TEOPHUEN CTPOEHHUs aTOMOB. 3AKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XUMUYECKUX AJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TpylnaM M MepuojaaM. 3HAYeHHE NEepUOIUYECKOro
3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMUYECKas CBsI3b. BHUIbI XUMHUECKOW CBs3M (KOBaJICHTHAs HETOJISIpHAs U
MoJIApHasi, MOHHAs, MeTajuinyeckas). MexaHu3smMbl 00pa30BaHUS KOBAJIEHTHOM XUMHYECKOW CBS3H
(oOMeHHBIH M JIOHOPHO-AaKLENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATETBHOCTD.
Crenensb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIIPHOrO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA.
TuIbI KPUCTAINTNYECKHUX PEMIETOK. 3aBUCUMOCTBb CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsaTHe 0 nucnepcHbIX cucremax. MICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 10JI BELIECTBA B
pacTBope.

Knaccuukanuss HeopraHudeckux coenuHeHuid. HoMeHKmaTypa HEOPraHMYECKHX  BEIIECTB.
I'eneTnveckas CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAUICKAIINX K PA3JIUIHBIM KJIACCAM.



Xumuueckas peakinus. Kiaccudukanuss XMMUUECKHX pPeaklMii B HEOPTaHMYECKOW M OPTaHHYECKOM
XUMHH. 3aKOH COXPAaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUs YHEPTUU IPU XUMUYECKUX
peakusx.

CKkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTUMble peakiuu. XUMHUYECKOe
paBHOBecue. PaKTOPBI, BIUAIONINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Tpunuun Jle llarense.

Onexkrponutuyeckas aucconnanus. CuibHble U cladble MeKTpoiauThl. Cpena BOJHBIX PAaCTBOPOB
BEILIECTB: KUCasi, HEUTpabHas, EI0YHAas.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIepUMEHTANIbHBIC METOJIbl M3YYEeHMs] BEUIECTB M WX NPEBPAIICHUN: IEMOHCTpAIus TaOiuIl
«Ileppuoguyeckas cucrema xumudeckux onemeHtoB [JI. M. MenneneeBa», wu3ydeHHUE MOACIIEH
KPUCTAJUTMYECKUX PELETOK, HaOII0IeHuE
U ONHCAHWE JEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX ONBITOB (pa3joXKEeHHE TIEepPOKCHIa BOJOpOJIA B
MPUCYTCTBUM KaTaJIU3aToOpa, OIPEICICHUE CpeIbl PAcTBOPOB BEUIECTB C IOMOIIbIO YHHBEPCAIBHOIO
MH/IMKATOpa, pPEeakuy HOHHOTO OOMeHa), MpOBEeIeHHE INPAKTHUECKOW paboThl «BiusHUE pa3amyHBIX
(aKkTOpOB Ha CKOPOCTh XMMHYECKON peaKIInmy.

PacuérHpie 3a1a4u.

Pacuérel 1o ypaBHEHUSIM XUMHUUYECKUX PEAKIUI, B TOM YHUCIE TEPMOXUMHUUYECKUE PACUETHI, PACUETHI C
HCIOJIb30BAaHUEM TIOHATHUS «MACCOBAs A0Sl BEILIECTBAY.

Heopranuueckasi Xumms

Hemeramnsl. Ilonoxenune HemeramioB B Ilepmoandeckoil cucTeMe XUMHUYECKMX JJIEMEHTOB /.
W. MenneneeBa 1 OCOOGHHOCTH CTpPOCHHUS aTOMOB. (DU3NYECKHE CBOMCTBA HEMETAUIOB. AJTOTPOIHS
HEMETAJJIOB (Ha IpUMeEpe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMHUYEeCKHE CBOMCTBA Ba)KHEWUIINX HEMETAJUIOB (TajoreHoB, cepbl, a3oTa, (ocdopa, yriepona u
KPEMHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHne Ba)KHEUILINX HEMETAIIOB U UX COCUHEHUH.

Meramnsl.  [lonoxxenne wmeramioB B Ilepuogudeckod cucTeMe XMMHYECKUX dieMEHTOB /.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. O0mue (usndeckue
cBoiicTBa MeTaju1oB. CIuIaBbl METAJIOB. DJIEKTPOXUMHUUECKUN Psil HAIPSDKEHUN METalIoB.

XHWMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHM, KaJIMHA, KaJIbIIUA, MArHUH, aTIOMHUHHH, [IUHK,
XpOM, KeJie30, MEJIb) U UX COSIUHEHUHN.

OO6mre criocoObl oyyeHHst MeTayuioB. [IpuMeneHre MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YUYEHHUs BEIIECTB M WX MPEBpallleHUuN: H3yYeHUE KOJUIEKIIUU
«MeTtamibl U CIJIaBbD», OOpPa3llOB HEMETAJUIOB, PELIEHHE 3KCIEPUMEHTAIBHBIX 3aJad, HaOJoJeHHE U
ONMCAaHNE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OIBITOB (B3aUMOAEHCTBHE THJIPOKCHA AITIOMHHHS C
pacTBOpaMH KHMCIIOT U IesIoueil, KaueCTBEHHbIE peaKIMi Ha KaTHOHBI METAJJIOB).

Pacuérnble 3anaum.

Pacuérel Maccel BemiecTBa WM 0O0bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIUU BEUIECTB, pacy€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLIMH, €CIU OJHO U3 BELECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xuMuu B o0ecriedeHUH SKOJIOTHYECKOM, YHEPreTHUYecKO U MuIieBoil 0€30MacHOCTH, pa3BUTHU
MeauuHbl. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUi.

[IpencraBnenus 00 0OIMMX HAYYHBIX MPUHIUIIAX POMBIIUIEHHOTO MOJYYeHUs B)KHEHIIINX BEIECTB.

UYenoBek B MUpPE BEIIECTB U MAaTEPUAJIOB: BaKHEHIIINE CTPOUTEIbHbIE MaTEpHaIIbl, KOHCTPYKI[HOHHBIE
MaTepuaibl, Kpacky, CTEKJIO, KEpaMHKa, MaTepuaibl JUisl JJIEKTPOHUKH, HAHOMATEpUaibl, OpraHU4eCKHe U
MUHEpaIbHBIE YI00pEHUSI.

X¥UMHA ¥ 3/10pOBbE YEJIOBEKA: IpaBWIa MCIIOJIb30BaHMS JIEKApCTBEHHBIX IPENaparoB, IpaBuila
0€30macHOTO MUCIOJIb30BAHUS TIPENapaToB OBITOBOM XUMHUH B TTIOBCEHEBHOMN KU3HH.

Me:xnpeamMeTHbIE CBS3H.

Peanuszanus MexXnpeaMeTHBIX CBSI3el MpH M3ydeHuu oOuieil u Heopranudeckod xumuu B 11 kiacce
OCYILIECTBIISICTCS 4epe3 MCIIOJIb30BaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX MOHSATHHA, Tak U IOHSATHUH,
SABJIAIOINXCS] CACTEMHBIMHM JUIsI OTAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAayuyHbIM (aKT, TMUIIOTE3a, 3aKOH, TEOpUs, aHaJIN3, CUHTE3,
KJaccuukanus, NepuoAnIHOCTb, HaOJII0IEHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, U3MEPEHHE, SIBICHHE.




®usnka: Marepus, OHHEprus, Macca, aroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, WOH, H30TOIl,
PallMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUI YpOBEHb, BEILECTBO, TEIO, 00BEM, arperarHoe COCTOSHUE
BelIecTBa, (pU3NUecKe BETUYUHBI U €IUHULBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: kieTka, opranusM, sKocucrema, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH
BELLECTB B OPraHU3ME.

I'eorpadus: MuHEpabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorusa: XUMHUYECKas IMPOMBIIUIEHHOCTb, METAJULypIrus, IPOU3BOACTBO  CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOXO3AWCTBEHHOE IPOMU3BOJICTBO, IHIIEBAasi MPOMBIIUIEHHOCTh, (apMaleBTHUECKas
[IPOMBILIICHHOCTh, IIPOU3BOACTBO KOCMETHMYECKUX IIPENapaToB, IPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepHuasoB, JIEKTPOHHAs IPOMBIIUICHHOCTh, HAHOTEXHOJIOTUU.

TeMaTnyeckoe NJIAHNPOBAHUE

10 kaace
KoanuyecTBO Yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U KonTpoan IlpakTuye (undgposbie)
n/n TEM NPOrpaMmal Bcero HBIC CKHue oﬁpasonaTe.m)Hble
padoTbI padoThI pecypcnl

Pa3nen 1. Teopernueckue oCHOBBI opranuyveckoi xumum (2,3,4,5,7)

[Ipeamer opranuveckoit https://academy-
11 XuMud. Teopust CTpOEHHS 3 0 0 content.apkpro.ru/lesson/a9f
' OpPraHUYeCKUX COCTUHCHUI 3d191-5ele-4e24-ac02-
A. M. BytiepoBa efb16fa49f6a
Hroro no pazueny 3
Pazgen 2. Yraesogopoasli (3,4,5,7,8,10)
https://academy-
21 [penenbHbIC YTICBOAOPOIBI 2 0 0 content.apkpro.ru/lesson/25
' — aJIKaHBI 8ddc06-ec23-473c-b3d7-
ed82fcaddd02
Henpenenbibie https://academy-
29 JTIEBOIOPOEL: ATKEHbI 5 0 1 content.apkpro.ru/lesson/40
ATKATHCHbL, ATKHHI ’ 38171e-4158-4bd1-ae98-
’ 18dc1cfb9399
https://academy-
23 Apomatrueckue 2 0 0 content.apkpro.ru/lesson/d8
' YTICBOIOPOIBI 6d7d00-d5b4-491d-aded-
c3ddal9feefs
IIpupoaHbIE HCTOYHUKHU
2.4 YTJIEBOJIOPOJIOB M UX 3 1 0 https://lesson.edu.ru/04/10
nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucioponconep:kamme opranndyeckue coexnnenns(4,5,7,8,10)
https://academy-
content.apkpro.ru/lesson/54
3.1 Cnuprel. ®enon 3 0 0 39¢18b-7440-4b6f-bfa4-
c04fa471694f
https://academy-
3.9 Aunpaerunsl. KapooHOBBIC 7 0 1 content.apkpro.ru/lesson/86
' KUCHOTHL. CII0XKHBIE AP 64b319-0ba3-4945-b076-
cb7ae5858b90
https://academy-
3.3 YTIeBOzEI 3 . 0 content.apkpro.ru/lesson/70



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

9ce43a-deb6-4281-963b-

01d2e212d4d0

Hroro no pazaeny

13

Paznen 4. A3orconep:kauiue oprannueckue coequnenns(6,7,8,10)

AMUHBI. AMUHOKHCJIIOTEL.

https://academy-

content.apkpro.ru/lesson/Oc

41 Bemcn 3 0 0 608a59-4c69-4481-83%-
9205f201b73e
Hroro no pazueny 3
Paznen 5. BeicokomoliekyJisipablie coequnenus (6,7,8,10)
51 Inactmaccer. Kayuyiu. 2 0 0 https://lesson.edu.ru/04/10
Bonokna
Hroro no pazueny 2
OBHIEE KOJIMYECTBO YACOB 34 5 5
I10 TPOIT'PAMME
11 KJIACC
KosmuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U Kontponon  Tpaxriec (ungposbie)
n/n TeM NMPOrPaMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThl =~ KHe padoThbl pecypeni
Pazgen 1. Teopernueckue ocHoBbl xumun(2,3,4,5,7)
CtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 Iepuoauueckas cucremMa 3 0 0 https://lesson.edu.ru/04/10
XHMHUYECKUX dJIEeMEHTOR /1.
H. Menneneepa
1.2 XUMHUYECKUE PEAKIIHU 6 1 1 https://lesson.edu.ru/04/10
1.3 CTpocHHe BemecTsa. 4 0 0 https://lesson.edu.ru/04/10
MHoroo6pasue BeecTB
HTtoro mo pazneny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannyeckas xumusi(2,4,5,7)
2.1 MeTaiisl 6 0 1 https://lesson.edu.ru/04/10
2.2 HemeTtamis 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3b HCOPIaHMUECKHX 1 2 0 0 https://lesson.edu.ru/04/10
OpPraHUYECKUX BEIIECTB
HWtoro o pazaeny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u xu3nn(2,3,4,5,7,8,9,10)
3.1 XHUMHUS ¥ )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 2 3
1O TPOT'PAMME
KajileHgapHo-TeMaTHYeCKO0€E MJIAHMPOBAHUE
10 kiace
Ne KoumnuecTBo yacos DJIeKTPOHHbIE
Tema ypoka Aata uugposeie
n/ Beero  Kontpo Hpaxrua  H3ydenus o0pa3oBartejibHbIE
. JIbHBIE ecKue pecypeb



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[Ipenmet oprannyeckoit
XUMUH, €€

https://academy-
content.apkpro.ru/lesson/a

1 BO3HHKHOBEHHE, 9f3d191-5ele-4e24-ac02-
pa3BUTHE U 3HAUCHHUE efb16fa49f6a
Teopus cTpoeHus https://academy-
OpPraHUuYECKUX

9 coemmmenit A, M content.apkpro.ru/lesson/c
5 . 935a58c-ab0e-4¢59-9dcf-

YTJIEPOBA, €€ OCHOBHBIE 20517ae4b52e
IIOJIOKECHU S
IIpencrapienue o
KJ1accuUKaLK https://academy-
OpTraHU4Y€CKUX BCIICCTB.

3 Homeniarypa content.apkpro.ru/lesson/7

(cucTemaTaeCK) I 26ee099-e1a9-410f-b8be-
b4cb589aeadl
TPUBHUAJIBHBIC HA3BAHUA
OpPraHu4YCCKuX BCUICCTB
https://academy-
AJIKaHBI: COCTaB B

4 cTpocHue content.apkpro.ru/lesson/2

FOMOHOM’%CKHﬁ . 58ddc06-ec23-473c-b3d7-
Pt ed82fcaddd0?
MeTa 1 >TaH — https://academy-

5 boCTeHILIE content.apkpro.ru/lesson/2

D acaon 58ddc06-ec23-473c-b3d7-
pedl ed82fcaddd02
https://academy-

5 AJIKEHBI: COCTaB U content.apkpro.ru/lesson/4
CTpOCHUE, CBOICTBA 038171e-4158-4bd1-ae98-

18dc1cfb9399
OTHIIEH U MPOMUJICH —

7 npocTeime https://lesson.edu.ru/04/10
MMPEACTAaBUTECIIN AJIKCHOB
[pakTHueckas padora https://academy-

8 Ne 1. «ITonyuenue content.apkpro.ru/lesson/5
STHJICHA M U3yUYCHUE €ro 3cd2379-2a45-43b1-9f67-
CBOMCTBY» 7ebcdaf03cel
Ankanuensl. byraguen-

1,3 u meTunOyTaauen-

9 1,3. [ony4enue https://lesson.edu.ru/04/10
CHUHTECTHUYCCKOI'O
Kay4dyKa ¥ PE3UHBI
AJIKWHBIL: COCTaB B
0COOEHHOCTH CTPOCHMS,

10 | TOMOJIOTHHCCKUH pAL. https://lesson.edu.ru/04/10
AnernneHn —

MPOCTEUIIIAIN
MMPpEACTAaBUTCIIb AJIKHHOB
https://academy-
Breramciaenus 1o
11 ypaBHEHMIO XUMUYECKOT content.apkpro.ru/lesson/7
PO dada027-8448-418f-b416-
pearti fbaledd4ab6d
12 | ApeHbl: OEH301 U https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

TOIYyOJ. TOKCHYHOCTH
apeHoB

content.apkpro.ru/lesson/d
86d7d00-d5b4-491d-aded-
c3ddal9feef4

I'eHeTnueckas cBsI3b
YIJIEBOJAOPOJIOB,

13 https://lesson.edu.ru/04/10
NPUHAIISHKAIINAX K
pa3IMYHBIM KJ1accaM
[IpuponHbIE HCTOYHUKHU
YTJICBOJIOPOIOB:

14 | 'PHPOMIBIATA3 1 https://lesson.edu.ru/04/10
MOy THBIC HEPTAHBIC
ras3bl, HeQTh U MPOIYKTHI
e€ mepepaboTKu
[TpupoaHBIC HCTOYHUKH
YTIIEBOIOPOIOB:

15 ~ PHPOMHBIMTA3 I https://lesson.edu.ru/04/10
MOy THBIC HEPTSIHBIC
ra3bl, HeTh ¥ MPOIYKTHI
e€ mepepaboTKH
KonTtponpsHas pabora o

16 | pasgeny https://lesson.edu.ru/04/10
«YTIIeBOAOPOABD)

[penenbHbie https://academy-

17  OAHOATOMHBIC CTIMPTHL: content.apkpro.ru/lesson/5
METaHOJI M DTaHOJI. 439c18b-7440-4b6f-bf84-
Bomopoanas cBsi3b c04fad71694f
MHoroaroMHbIE https://academy-

R —— content.apkpro.ru/lesson/4
e ——— 61aa9c8-c0ef-4827-a8e5-

d12a0bedc826
deHout: cTpoeHUE https://academy-

19  MOVIEKYI®L, busnueckue content.apkpro.ru/lesson/6
1 XUMHUYECKHE CBOMCTBA, 49883b8-7c5f-4f16-896€-
pUMEHCHHE 10a2278b08f1

https://academy-
AJBIeruab!:

20  dopmanbaerum u content.apkpro.ru/lesson/8

aneTanbaeru. ALETOH 664b319-0ba3-4945-b076-
’ cb7ae5858hb90
OHOOCHOBHBIE https://academy-

o1 | TPenesbHbIe content.apkpro.ru/lesson/b
KapOOHOBBIE KUCIIOTHI: 4feaa04-3438-4b57-a3ec-
MypaBbHHAS U YKCYyCHas ba0f9fe63c0d
[TpakTuyeckas pabota https://academy-

29 Ne 2. «CBoiicTBa content.apkpro.ru/lesson/9
pacTBoOpa YKCYCHOM 8340408-386d-444a-8de3-
KHCJIOTBDY 7efba8b98cdb
CreapuHoBas u
OJIEMHOBAs KUCJIOTEHI,

23 | KaK MpeAcTaBUTETN https://lesson.edu.ru/04/10
BBICIINX KapOOHOBBIX
KHCIJIOT

o4  Mpina Kak comH BhiCIIHX https://lesson.edu.ru/04/10

KapOOHOBBIX KHCIIOT, UX



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MOIOIIee AeHCTBHUE
CrnoxHuble 3(upbl Kak hitps://academy-
MIPOU3BOTHBIC

25 KapBOHOBLIX KHCIOT. 1 content.apkpro.ru/lesson/7

THAPOH3 CHOSKHBIX lac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

3pupoB

Kupsr: ruapous, https://academy-

op  llpuMenerue, 1 content.apkpro.ru/lesson/7
Ouosornyeckas posb lac43f2-a0d4-4945-a0eb-
KHPOB 1e59cd5f4d9of
YTrieBodsl: COCTaB,

KaaccuuKarus. https://academy-

7 Baueiimime 1 content.apkpro.ru/lesson/7
PEeICTaBUTEIIN: 09ce43a-deb6-4281-963b-
TIII0KO03a, QPYKTO3a, 01d2e212d4d0
caxaposa
Kpaxwman u nemmosno3a

28  Kak NpUPOJHBIC 1 https://lesson.edu.ru/04/10
MTOJIMMEPBI
KoHTtposbHas padoTa mo
pazaeny

29  «Kucnopomacoaepkaiue 1 https://lesson.edu.ru/04/10
OpTaHHYECKUC
COEIMHEHU

https://academy-

30 AMUHBI: METHJIAMHUH H 1 content.apkpro.ru/lesson/0

AHHJIUH €608a59-4c69-4481-839%¢-
9205f201b73e

AMUHOKHUCIOTHI KaK

amdoTepHbIe https://academy-

3] | Obramuueckue 1 content.apkpro.ru/lesson/c
COEIUHEHHNS, UX 2f213d7-43d1-4873-ace0-
OMOJIOTHYECKOe 78eca6009628
3HaueHue. IlenTumnl

https://academy-
benku xak npupoHbIe

32 BEICOKOMONEKYTAPHBIE 1 content.apkpro.ru/lesson/c
JUSN——— 2f2f3d7-43d1-4873-ace0-

78eca6009628
OCHOBHBIE TTOHATHS

33 | xMun 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX
COeTUHEHNN
OCHOBHEBIE METOJIBI
CHUHTE3a

34 | BPICOKOMOJCKYTAPHBIX 1 https://lesson.edu.ru/04/10
COCIMHEHH.

[InacTmaccel, KaydykH,
BOJIOKHA
OBHIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

Kontpoabubl IlpakTuyeckue
e padoThI padoThI

Jlara
U3y4eHus!

DJIEeKTPOHHBIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

XUMHUYECKUN DIIEMEHT.
ATOM. DJIEKTPOHHAS
KOH(UTypaIysi aTOMOB

https://lesson.edu.ru/0
4/10

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHYECKUX AJIEMEHTOB
. . Menneneesa, ux
CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
N3MCHCHHS CBOMCTB
XHUMHYECKHUX IJICMEHTOB B
HUX COSIMHCHUM 110
rpyIIiaM U MEPUOIAM.
3HaueHue
MEepUOINYECKOT0 3aKOHA U
CHCTEMBI XUMHUYECKHX
anemenToB J.1.
MeneneeBa B pa3BUTHU
HayKu

CtpoeHue BelecTna.
XnuMuyeckas CBA3b, e&
BHU/JIbI; MCXaHU3MBbI
00pa3zoBaHMs KOBAaJIEHTHOMN
cBs13u. BopopoaHas cBsi3b

BanenTtHoCTb.
DNeKTPOOTPULIATETEHOCTb.
CreneHp OKUCIIEHUS.
BemectBa MonekysipHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10

[lonsTHE O AMCTIEPCHBIX
cucreMmax. MIcTuHHEIE 1
KOJUIOUJTHBIE PACTBOPBI.
MaccoBast 10115 BEllecTBa
B pacTBOpE
Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
COCTUHEHUN.
I'enernueckas cBA3b
HEOPTaHUYECKHUX BEIIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanus
XUMHYECKUX PEAKIUH B
HEOPraHUYeCcKou u
OpraHNU4YeCKON XUMHH.
3aKOH COXpaHEHHUs MaCChl

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

BELIECTB; 3aKOH
COXpaHEHUs U
IIPEBPALICHNS] SHEPTUU
MIPU XUMUYECKUX
peaxkuusax

CKopocThb peakIui.
OObpaTumble peakilii.
XUMHUYECKOE PABHOBECUE

https://lesson.edu.ru/0
4/10

10

[IpakTrueckas padota No
1. «BausiHMe pa3auuHbIX
(hakTOpOB Ha CKOPOCTH
XUMHYECKON PEAKIIUN»

https://lesson.edu.ru/0
4/10

11

DNeKTpoNUTHYECKAs
mucconnanus. [lonsrue o
BOJIOPOJIHOM ITOKa3aTesne
(pH) pactBopa. Peakuuu
HMOHHOTO OOMEHa.
I'uaposn3 opraHuvecKkux u
HEOPTaHMYECKUX BEIIECTB

https://lesson.edu.ru/0
4/10

12

OKHCIUTEIBHO-
BOCCTaHOBUTEJILHBIE
peakuuu. [lonstue 06
3JIEKTPOJIM3€E PACILIaBOB U
pacTBOpPOB COJIEH

https://lesson.edu.ru/0
4/10

13

KonTponbnas padora no
pazneny «Teoperuueckue
OCHOBBI XUMUHN»

https://lesson.edu.ru/0
4/10

14

15

16

17

18

19

MeTtamisl, UX HOJI0XKCHUE
B [lepuonnueckon
CUCTEME XUMHUYECKUX
anemeHToB /1. .
Menneneesa u
0COOEHHOCTH CTPOCHUS
atomoB. OO0mue
(du3nueckue cBOCTBa
METaJIJIOB

Cru1aBbl METAIIIIOB.
DNEKTPOXUMHUECKUN Psift
HanpsHKeHUH MeTaoB

XHMHUYECKHE CBOMCTBA
Ba)KHEHUIITX METAJJIOB
(HaTpuii, Kanuii, KaJIbLHH,
Mar"ui, aTroMUHUN) U UX
COEeIMHEHUI

XUMHUYECKUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COCTMHECHUN

XUMHUYECKHE CBOMCTBA
Xpoma, MEIU U UX
COE€TMHEHUH
[TpakTuueckas padora Ne
2. "Pemrenue
AKCIIEPUMEHTAIIbHBIX

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10
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3a7a4 10 TEME
«Metamias»"

20

21

Hemeramnsl, ux
IIOJIOJKCHUE B
[Tepuonuueckoit cucreme
XUMHYECKUX DJIEMEHTOB
M. . MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB

Du3nYECKUE CBOKCTBA
HEMETaJIOB. AJTIOTPOITHS
HEMETAJUIOB (Ha MpUMepe
KHCJIOPO/a, CePBI,
docdopa u yriaeposaa)

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10

22

XUMHUYECKUE CBOUCTBA
raJIOTCeHOB, CEPhI  UX
COCTMHEHUN

https://lesson.edu.ru/0
4/10

23

XHUMUYECKUE CBOKCTBA
azorta, ¢pocodpa 1 ux
COEAMHEHHI

https://lesson.edu.ru/0
4/10

24

XHUMHUYECKHUE CBOMCTBA
yraepoaa, KpeMHUS U X
COeTUHEHUN

https://lesson.edu.ru/0
4/10

25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJIJIOB U UX
COCIMHEHU I

https://lesson.edu.ru/0
4/10

26

O06006111eH1E U
cUcTeMaTH3aIus 3HaHUI
o Teme «Hemeramnsn.
Brerancnenus mo
YPaBHEHUSIM XUMUYECKHUX
peakuuii u
TEPMOXUMHUYECKUE
pacy€Thl

https://lesson.edu.ru/0
4/10

27

[IpakTuueckas padora Ne
3. «Pemrenne
IKCIIEPUMEHTAITLHBIX
3a7a4 10 TeMe
"HemeTaimib!"»

https://lesson.edu.ru/0
4/10

28

KonTponbHas padota no
TemMaM «MeTaJbly U
«HemeTamie»

29

30

Heoprannueckue u
OpPraHUYECKNE KUCIIOTHI.
Heoprannueckue u
OpPraHUYECKHUE OCHOBAHUS

AmpoTepHbIe
HEOpPTaHUYECKUE U
OpraHuyYecKue
COETMHEHUSL.
I'eneTnueckas cBs3b
HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB

https://lesson.edu.ru/0
4/10

https://lesson.edu.ru/0
4/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Ponp xumuu B

obecnieueHUH

9KOJIOTUYECKOM, https://lesson.edu.ru/0
31 > 1

SHEPreTUYECKOM U 4/10

MMHUIEBON O€30IIaCHOCTH,

Pa3BUTHUU MEIMIIMHBI

[Ipeacrarnenus 06 oOmuUx

HayHHBIX HPHHIHIIAX https://lesson.edu.ru/0
32  TPOMBIIUICHHOTO 1 4110

MOJyYEHUST BAXKHEHU X -

BEIIIECTB

YenoBek B MUpE BELICCTB https://lesson.edu.ru/0
33 1

1 MaTepHajoB 4/10

XUMHUSI 1 3J0POBbE https://lesson.edu.ru/0
34 1

YyeJIoBEKa 4/10
OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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