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s ooygaromuxcs 10-11 kmaccos

Cpoxk peanmzanuu: 2 roaa

Yebokcapsl, 2023



IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpeIHEro olIiero oopa3oBanus pa3padboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (efepalibHOM 00pa30BaTENbHOM NMpOrpaMMbl CPEIHErO
obmero o6pazoBanus (POIl COO), mpencraBieHHbix B DenepasbHOM TroCyIapCTBEHHOM
obpazoBatensbHOM cTa”gapre COO, ¢ yuérom Konuenuuu npenonaBaHusi yd4eOHOro Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoii @Denepanuu, peagn3yOLINX
OCHOBHBIE 00pa30BaTelbHbIC MPOIPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpareruu pa3BUTHA
Bociutanust B Poccwiickoit ®epepanmu Ha mnepuox o 2025 roma» (Pacmopspxenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3padOTKe MPOrpaMMbl 1O XUMHH, K ONPEICICHUI0 o0OIei
cTpaTeruy oOy4eHMsl, BOCHIUTAHUSA M Pa3BUTUS OO0YYaIOLIUXCS CPEACTBAMH Y4EOHOTO IpeaMeTa
«Xumusa» st 10-11 kmaccoB Ha ©6a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJIbHBIEC IOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IICJICH, COACpP)KaHUs, PE3yJIbTAaTOB OOYy4YCHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, IOJy4aeMO€ BbIIYCKHUKaMH  001eo0pa3oBaTebHON
OpraHM3alM, SBISIETCd HEOThEMJIEMOW YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpIIAIOIIMM 3TAallOM PEAlM3alUid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LIEHHOCTEH, NPUCYLIUX LIEJOCTHOM cHUcTeMe XMMHYECKOro o0pa3oBaHMs. OTH LIEHHOCTHU
KacaloTcsl TIO3HAHUSI 3aKOHOB INPHUPOJIbL, (POPMUPOBAHHMS MHUPOBO33PEHHS M OOLIEH KyJIbTYypbl
YeJlOBEKa, a TaKKe OJKOJOTMYECKM OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 370pOBbIO U
IpUpOJHOH cpene. Peanusyercst xumuyeckoe oopazoBaHue 00yJaroIUXCcs HA YPOBHE CPEIHEro
obmiero oOpa3oBaHUsI CPEACTBAMH y4eOHOTo mpeamera «XHMHS», COJACpKAHUE U TOCTPOCHUE
KOTOPOI'O ONpeAeeHbl B MporpaMMmMe IO XHMHUHU C Y4€TOM crHeuu(pUKd HayKM XUMHH, €€
3HA4YCHUs B MIO3HAHHUH MPHUPOJIBI U B MATEPHAIBHOM )KU3HM OOIIECTBA, a TAKKE ¢ YIETOM 0OLIHX
LeJiel U MPUHIUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEeIHEro OOIIero
obpasoBanus B Poccuiickoit denepanuu.

XUMHsI KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT 0coOyl0 pojb B COBPEMEHHOMH
LIMBUIN3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepHallbHON KyiabTypbl. OHa BHOCHUT CBOH BKIaJ B
(dopMHpOBaHKE PALIMOHAILHOTO HAYYHOT'O MBILIUIEHHS, B CO3JJaHHUE LIEJIOCTHOTO MPEACTaBIECHUS
00 OKpYy’KarollleM MHUpe KaK O €IUHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHHUs BELIECTBEHHOI'O COCTAaBA OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBS3U
MEX/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST € JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHsS CTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KyJIbTYphbl, HEOOXOJMMBIM YCJIOBHEM YCHELIHOTO TpyAa U
KHU3HM KaXJoro wieHa obmectBa. CoBpeMeHHass XMMUsS Kak HayKa cO3MJaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTM HaIlpaBJIeHa Ha pelleHue I00albHbIX MpoOJeM YCTOWYMBOIO pa3BUTHUS
YeJIOBEYECTBA — CBIPbEBOM, JHEPreTUYECKOl, MUIEBOM, 3KOJOrMUeCKOW O€30MacHOCTH |
OXpaHbl 37J0POBbSI.

B cooTBeTcTBHM C OOIIMMU LENAMHU U IPUHIUIIAMU CpeHEro odIero oopa3zoBaHus
coaepkanue npeamera «Xumusi» (10-11 kimacchl, 6a30BbIi yPOBEHb M3YYCHHSI) OPUCHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOATOTOBKY OOYYarOLIMXCS, HEOOXOIUMYIO UM IS

BbIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMA,
NPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.
CocrapngomuMu peaMeTa «XuUMHS» SBISIOTCA 0a30Bble Kypchl — «Opranuyeckas
xuMus» U «OO0I1as 1 HEOpraHMYECcKasi XMMHUsS», OCHOBHBIM KOMITOHEHTOM COZEP>KaHUSI KOTOPBIX
SIBJIIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUM 110 HEOPTraHWYECKOW XUMUH (C BKIIIOUEHUEM
3HaHUI U3 o0IIel XUMUHN) U opranuyeckoi xumuu. GopMupoBaHUe JTaHHOH CHUCTEMbl 3HAHUIN
IpU U3YYEHUHU IpeaMeTa 00ecredynBaeT BO3MOXHOCTh PaCCMOTPEHUSI BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOIINX MOHATHA, 3aKOHOB M TEOPUI XUMUH.

CrpykTypa conepxaHusi KypcoB — «Oprannueckas xumusi» u «OO0I1ast 1 HeopraHudecKas

XUMHUsD» c(HOPMHUPOBAHA B MPOTrpaMMe IO XUMHUHM HAa OCHOBE CHCTEMHOIO MOJX0/1a K U3yYEHHUIO



yuyeOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUU Ha
OnpefeNIEHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKON XHMMHUH BellecTBa
paccMaTpuBalOTCsl HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHEHHM, a
TaK’kK€ Ha YpOBHE CTEPEOXHMHUYECKUX M BJIEKTPOHHBIX MPEJCTaBICHUNA O CTPOCHHH BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B KypCE€ BEIIECTBAX IAIOTCS B PAa3BUTUU — OT YIJICBOJIOPOIOB JIO
CIIO)KHBIX OMOJIOTMYECKH AaKTHUBHBIX COEAMHEHHMH. B Kypce opraHuueckoil XMMHUU MOTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MIPEJICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUH.

[Ton HOBBIM YIJIOM 3peHusi B IMpeaMere «XUMHUs» 0a30BOr0 ypOBHSI paccMaTpUBaeTCs
W3y4YEHHBII Ha YPOBHE OCHOBHOTO OOHIEro 0Opa3oBaHUs TEOPETUUYECKUM Marepuanl u
(bakToNoruuecKrue CBEACHHs O BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTHU, B Kypce
«OO01masi 1 HeopraHuveckass XUMUs» O0yUJaIOUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaYEHUE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUYECKHMX U METOJIOJIOTUYECKUX TMO3UIIUMI,
riy0Ke TMOHATh HCTOPUYECKOe H3MEHeHHe (DYHKIMA 3TOro 3akoHa — OT 00oOmaromen 10
OOBSCHSIIONIEH U TPOTHO3UPYIOIIICH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)Ke 0 XUMHUYECKUX PEAKIHUIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nononmusiercs B kKypcax 10 m 11 kjaccoB aineMEHTaMH — COAEp)KaHUS, HMEIOIUMH
KYJIbTYPOJIOTHYECKHM M TMPUKIAAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAacKpbIBaIOT €€ pojib B TI03HABATEILHOW W
MPAKTUYECKON JEeSATENIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHSI K IPOIECCY
TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XHUMHUU, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl MOMOJIHEHUS! 3HAHUM, peleHus
MHTEJUIEKTYalIbHBIX U KCIEPUMEHTAIbHBIX MCCIEeI0BATENbCKUX 3a/ad. B 1enoM conepikanue
yaeOHOro mpenMera « XuMUs» JaHHOTO YPOBHS U3YYCHHUs OPUCHTHPOBAHO HA ()OPMUPOBAHUE Y
00y4aroIuxcsi MUPOBO33PEHYECKON OCHOBBI ISl MOHUMaHUs (pumocockux uuel, Takux Kak:
MaTepHUaIbHOE SAMHCTBO HEOPTAHUYECKOTO M OPraHUYeCKOro MUpPa, 00YCIIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHHEM, IT0O3HABAEMOCTb NMPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYUN MEXIYy HOBBIMU (aKTaMH U TEOPETUUYECKUMH MPEANOCHIIKAMH,
OCO3HaHHE POJIM XUMHUH B PEIICHUH IKOJIIOTUYECKUX MPOOIIeM, a Takke MmpodiieM cOepekeHus
SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHAIIOB.

B mane pemenust 3amad BOCHHMTAHHUSA, Pa3BUTHS W COIMAIM3AINUA  OOyYaroIIUXCs
MPUHATBIE TPOTPAMMON IO XUMHUHU TOAXOABl K OIPEACIICHUIO COJACPNKAHUS W TMOCTPOCHUS
mpeaMeTa mpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BO€ 3HAUCHUE NJIs1 PA3JIMYHBIX BUOB JICATEILHOCTH: pElIeHUs pobiieM, TOUCKa, aHalln3a 1
00paboTku HMHPOpPMAINK, HEOOXOMUMBIX JJs NPUOOPETEHHs] ONbITa MPAKTUYECKOW U
HCCTIE0BATENIbCKOM NeITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUHN XHUMUH.

B nmpakTuke npenoiaBaHusi XUMHH KaK Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TaK U
Ha YypOBHE cpemHero oOmero oOpa3oBaHHs, TPU  ONPEIACICHUH  COJACPKATEIHHOM
XapaKTEPUCTUKUA LEJIeHd H3y4YeHHs] NpeaMeTa HaIlpaBiIC€HUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPAIUIIMOHHO TpU3HAETCA (OPMHUPOBAHHWE OCHOB XHMMHYECKOM HAyKH Kak OO0JacTh
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKOW JIEATEbHOCTU 4YEJIOBEKa M KakK OJHOro W3
KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKOM TOYKM 3pEHUS TAaKOM MMOAXOJ K
OMpEICTCHUIO LIeNIeH N3YUEHUS MIPEAMETA SIBISETCS BIIOJIHE ONPAaB/IaHHbBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMU WM3y4YeHUs TpeaMera «XUMHUs» Ha
6azoBom ypoae (10 —11 ki1.) ssBiIsIFOTCS:
¢ (opMHpOBaHHE CUCTEMBI XUMHUYECKHUX 3HAHUN KaK BaKHEHIIIEH COCTABISIONIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpA, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIC MOHATHS, (yHIaMEHTAIbHBIC
3aKOHbl M TEOPUU XUMHUHU, OCBOCHHE S3blKa HAyKH, YCBOCHHME M NOHUMAHUE CYIIHOCTHU
JOCTYITHBIX O0OOIIEHWI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJICHHE C HCTOpHUEH WX
Pa3BUTHS U CTAHOBJICHUS;



¢ (dopMHpOBaHHE M Pa3BUTHE IMPEJICTABICHUM O HAyYHBIX METOJaX IO3HAHUS BELIECTB H
XUMHUYECKUX peaklUui, HeOOXOIUMBIX NJsi MPUOOPETEHUs YMEHUN OpPHEHTHUPOBATHCA B MHpE
BEIIECTB W XHMHMYECKHX SBJICHHH, HMEIOIIMX MECTO B NPUPOZAE, B TPAKTHUYECKOH H
TOBCETHEBHON KU3HU;

® Dpa3BUTHE YMEHUH U CIIOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U OOBSICHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0IEHUEM MPaBUil 0€30acHOro 00pallleHus ¢ BelleCTBAMHU.

Hapsiny ¢ atuMm, conepkarenbHas XapakTepUCTUKA LIeJeil U 3a7a4 U3ydeHHUs MpeaMeTa B
[porpamMMe 1o XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH IPHUOPHTETAMH
B cucTeMe cpefHero oobmiero ooOpazoBanus. CeroaHs B MNpenoJlaBaHUM XUMHUU B OOJbIIEH
CTETIEHH OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJIEpKaHUSA OOy4YeHHS,
OPUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIIYCKHHMKA 0OLIe00pa30BaTeIbHOM  OpraHu3allu,
BIIQJICIOIIETO HE HAOOPOM 3HAHWMU, a (DYHKIMOHATHLHOW I'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHUSIMH aKTUBHOTO MOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B pealbHOW KU3HU IJIs pPellieHus
MPAKTUYECKHX 3a/1a4.

B cBs3u c STUM nOpu U3YYEHHH IMpenMeTa «XHUMHUS» JTOMUHHUpYIOIIee 3HaueHue
MpUOOPETAIOT TaKKUE LIEIH U 33/1a4H, KaK:

ajanrtanus OOydJaloIIUMXCsS K  YCIOBUSM  JUHAMHYHO  PAa3BUBAIOLIETOCS  MHDA,
(dbopMHpOBaHHE WHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aM00OOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHATUIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHECHUEM;

dbopMupoBaHue y OOy4arOUIMXCA KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH),
MMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUTSI PA3JIMYHBIX BUIOB JIEATEIBLHOCTH: PELICHHUS MpoOiIeM,
MOMCKa, aHaimu3a W o00paboTku uHMOpPMAIMK, HEOOXOMUMBIX I TMPUOOPETCHHS OIBITA
JESTeIbHOCTH, KOTOpasi 3aHUMAaeT BA)XKHOE MECTO B TO3HAHUHM XMMHUH, a TAaKXKe IJIS OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHU3M YeJIOBeKa U MPUPOTHYIO CPEaY;

pa3BUTHE MMO3HABATENIBHBIX UHTEPECOB, HHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcs: CHOoCOOHOCTH CaMOCTOSITEIBHO INPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH JIJIS TIOUCKA M aHAINM3a YIeOHOH ¥ HayYHO-TIOMYJIIPHON MHPOPMAIIUU XUMUIECKOTO
COJIepKAHUS;

(dbopMHpOBaHKE U PA3BUTHE y 00YYAIOUIMXCS aCCOI[MATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOII0AAaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HeOoOXOIUMBbI, B
9aCTHOCTH, NTPH TUTAHUPOBAHHUH U TIPOBEJICHUH XHMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHHE Yy oOOydJaromuxcs YOexIEHHOCTH B TYMAaHUCTHUECKOW HaIpaBICHHOCTU
XUMHHM, €€ BaXHOM poOJM B  pELIEHUH TJI00aNbHBIX MpOOJEM  palloHaIbHOIO
IIPUPOJIOTIONB30BaHNS, MOIMOJHEHHUS] SHEPreTUYECKHX PECYpCOB U COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeXHOTO OTHOIIEHHS K TPUPOAEC U CBOEMY
3JI0pOBbIO, a TaK)Xe MPUOOPETEHUS ONBITA MCIIOJIL30BAHMS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATUSA
TPaMOTHBIX PEIICHUH B CUTYAIHUSX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSIMHU.

B yueOGHOM mutane cpefHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUsA» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 00acTn «EcTecTBeHHO-HAyYHBIE TPEIMETHI.

OO11ee yuClIO YacoB, OTBEAEHHBIX I M3YUYEHUS XMMHUHU, HAa 0a30BOM YPOBHE CPEIHETO
obmiero obpazoBaHusi, coctaBisger 68 yacos: B 10 kmacce — 34 yvaca (1 yac B Henemo), B 11
knacce — 34 daca (1 gac B Hefento).



COJAEPKAHUE OBYUYEHMUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHM4YeCKOM XUMHUM

[Ipenmer opraHndeckoi XMMHUH: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJTYYECHHUH
HOBBIX BEIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e¢ ocHOBHBbIE TONOXKEHUs. CTpyKTypHbIEe (OPMYIBl OPraHUYECKUX BelIeCTB. | omonorus,
n3oMmepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o  kimaccuukanMm — OpraHMYeckux  BemiectB.  Homenknarypa
OpraHMYECKUX COEIMHEHUN (cucTeMarhyeckas) W TPHUBHAIbHbIE Ha3BaHUA BaKHEUIINX
IIpeICTaBUTENEN KJIACCOB OPTaHUYECKUX BEILIECTB.

DKCHepUMEHTAIbHbIE METO/bl U3YUYEHHS BEIIECTB U UX MPEBpPALICHUN: O3HAKOMJICHUE C
o0pa3iaMu OpraHMYECKUX BEIIECTB W MaTepHajaMH Ha WX OCHOBE, MOJIEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEIECTB, HAOMIOJCHHE U ONUCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALICHUIO OPTAaHUYECKUX BELLECTB IPU HarpeBaHUM (IU1aBJIEHUE, O0YTIIMBAHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, I'OMOJIOTMYECKMH psAx. MertaH W 3TaH — npocreniue
MPEJICTAaBUTENIM aJKaHOB: (DU3MUECKHEe W XUMHYECKHE CBOWCTBA (peakiHMH 3aMElIeHUus U
TOpPEHMS), HAX0XKIEHUE B IPUPOJIE, TOIYUEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psAll. DTUIIEH U NPONUJIEH — NPOCTEHIINE
MPEJCTaBUTENIN AJKEHOB: (U3NYECKHE W XUMHUYECKHE CBOMCTBA (pEaKkIMW TUAPUPOBAHHS,
raJloreHUPOBAHUS, THIPATALIUU, OKHCICHUS U MOJIUMEPHU3aIUH ), TOJIy4eHUEe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyranauen-1,3: cTpoeHne, BaKHEHIINE XUMHYECKUE
cBOicTBa (peakius nojauMmepusanuu). [lonydeHre CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTUYECKUH psia. ALETUIEH —
NPOCTEUIINN MPEICTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHe U XUMUYECKHE CBOMCTBA
(peakuuy rUIpUPOBAHUS, TAIOT€HUPOBAHUS, TUAPATAIIM, TOPEHMS ), TOJyYE€HUE U IPUMEHEHHE.

Apensl. benzoun: cocra, cTpoeHue, GU3NUECKUE U XUMHUECKUE CBOMCTBA (peakluu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), TIOJyYeHUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolucmea (peaxkyuu 2ai02eHupo8aHus U HUMpO8anus), noayyeHue u
npumeHnenue. TOKCUYHOCTh apeHOB. ['eHeTHyeckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MIPUHAUICKAIMMHU K Pa3INYHBIM KJIACCaM.

[IpupoaHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHbIil ra3 u nmonyTHble HEQTAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaOboTkM He(TU: TMeperoHka, KpeKUHT
(TepMUUECKU, KaTadUTHUECKUi), nupoau3. [IpoaykTel nepepaboTku He(TH, UX IPUMEHEHHUE B
MIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yTroJib U POIYKTHI €r0 NepepadoTKH.

DKcriepuMEHTAIbHbIE METOJIbl M3YYEHHs BEIIECTB U MX MPEBpAIlCHU: 03HAKOMIIEHHE C
o0pa3laMu MmjIacTMacc, KaydykoB U pe3uHbl, Kojulekunu «HepTb» u «Yromasy, MoaennpoBaHue
MOJIEKYJT YIJIEBOAOPOJOB M TaJOreHONPOU3BOJIHBIX, IPOBEACHHE NPAKTUYECKOW pabOTHI:
IIOJIy4E€HHUE ITUIIEHA U U3YYEHHE €TI0 CBOMCTB.

Pacuérneie 3anaun.

BbluuciieHuss 1Mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIeCTBA WM MPOAYKTAa pPEaKUHUHU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOHBIX BELIECTB MJIM MPOJYKTOB PEAKIINN).

Kucnopoacoaepxanye oprannyeckue coelMHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTBL. METaHON W ATAHOJ: CTpOeHHE, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (peaklUMH C aKTHUBHBIMU MeETallJIaMH, TajoreHOBOAOPOJaMH, TOpEeHuE),




npuMeHeHne. BomopoiHbie CBA3M MEXly MOJIEKyJIaMu cnupToB. [leiicTBue MeTaHoa M 3TaHOJa
Ha OpPTraHu3M YeJIoBeKa.

MHoOroaToOMHBIE CHHUPTHL. OTHJICHIVIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KaUeCTBEHHAs! peakius Ha
MHOT'0aTOMHBIE cnupThl). JleiicTBUe Ha opranusMm uenoBeka. [IpuMeHeHHE TIIMIepUHA WU
STUJICHTJIUKOJIS.

@deHoM: CTpPOCHHE MOJEKYNbl, (PU3MUECKHe M XUMHUYECKHe CBOICTBAa. TOKCHYHOCTDH
(denona. [Ipumenenne GeHona.

Anpneruasl M KemoHwvl. DPOpManbIErHj, aueTadbACTHA: CTpOCHHUe, (usnueckue u
XUMHYECKHE CBOWCTBA (PEakIMM OKHCIEHUS U BOCCTAaHOBJICHHUS, KaYECTBEHHBIC PEaKIUH),
II0JIyYE€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJiebHbIE KapOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHasi KUCIOTBHI:
cTpoeHue, (pu3nuecKue 1 XMMUYECKHE CBOICTBA (CBOMCTBA, OOIIHE I KJlacca KHCIIOT, PeaKIus
sTepuukanyu), mnoiayuyeHue u npuMmeHeHue. CTeapuHOBas M OJEHMHOBAas KHUCIOTBHI Kak
MIPEJCTaBUTENN BBICIINX KapOOHOBBIX KMCIOT. MpUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
WX MOIOIIEee JIeHCTBUE.

Crnoxuable 3pupbl Kak TPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIHM3 CIOXHBIX (HPOB.
Kupsl. 'maponus xupos. [Ipumenenue xxupoB. buonornueckas posib KUPOB.

VYTIeBobl: COCTaB, KIIACCH(HUKAINS YIIIEBOAOB (MOHO-, TU- U TIOJMcaxapuabl). [ mroko3a —
MPOCTEHIINIT MOHOCaXapu: OCOOCHHOCTH CTPOEHUS MOJEKYINbI, (PU3UYECKHEe U XHUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne amMmuauHbIM PAacTBOPOM
okcuga cepebpa(l), BoccraHOBICHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJICHHE B TPHUPOJEC,
npuMeHeHue, ouosiornueckas poib. Dorocunres. OpykTo3a Kak H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak npupoaHbie nonuMepsl. CTpoeHHe Kpaxmala U LEJUTIONI03bI.
duznyeckue U XMMUYECKUE CBOMCTBA Kpaxmaiia (THAPOIIN3, KAUEeCTBEHHAs peakus ¢ HOJ0OM).

DKCrepuMEHTANIbHBIE METObl W3Y4YeHHs BEIIECTB M HMX IMPEBPAIEHUI: MPOBEICHUE,
HAOJIOZCHNE W ONKMCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CHUPTOB, KAYECTBEHHBIC
peaKkMM OJIHOATOMHBIX CIUPTOB (OKUCIIeHHe 3TaHoia okcujaoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3auMoaelcTBue muuepuHa ¢ ruapokcuaoM Mmenu(ll)), anbpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuna cepedpa(l) u runpokcugom menu(ll), BzaumoneiictBue
KpaxMaja C HWOJOM), MPOBEJIEHUE TMPAKTHUYECKOW paOOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnsie 3anaun.

Bbluuciienuss 1Mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa pPEaKLIMHU MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOHBIX BELIECTB WIIM MPOJYKTOB PEAKIIUN).

A3oTconepikaliie opraHui4eckue COeJUHEHUS.

AMHUHOKHCIOTBl Kak aMm{QoOTepHble OpraHudeckue coeauHeHus. Pusuueckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe INMLKHA). buonoruueckoe 3HaueHue
aMMHOKHUCIOT. [TenTumpl.

Benku kak mpupoIHBIE BHICOKOMOJEKYJSPHBIC coeauHeHus. [lepBuyHasi, BTOpHYHAS U
TPETHUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHbIE PEAKIMHN Ha OEJIKH.

DKcIepUMEHTAIbHBIE METOABl M3YUEHHs BEIIECTB M WX MpPEBpallleHUH: HaOII0JeHue U
OIMCaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypamus OEJIKOB MpH HArpeBaHWH, IBETHHIE
peakiuu OenKoB.

BbicokomouiekysipHbIe cOeINHEHUsI

OCHOBHbBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHH: MOHOMEp, IOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IOJMMEpPHU3alUuU, CPEeIHss MoJjeKkyisipHas Macca. OCHOBHbIE
METObI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSIMHEHUI — MOTMMEPHU3aLHs U MOJIUKOH/IEH AU



DKCrepuMEHTAIbHBIE METObI U3YYCHHUS BEIIECTB U WX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.
MexnpeaMeTHbIe CBA3U.
Peanu3zanus MeXNpeIMETHBIX CBSI3EH MPU M3YyUYEHUHU Opranndeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.
OO0mmue ecTecTBEeHHO-HAYYHBIC TMOHSTHUS: SBICHHE, HAYYHBIH (DAKT, THIOTE3a, 3aKOH,
TeOpus, aHalu3, CHUHTE3, KiIaccupuKalusg, TM[ePUOJUYHOCTh, HAOIIOJEHUE, HN3MEpPEeHHE,
HKCHEPUMEHT, MOJICTTHPOBAHUE.
®duszuka: Matepusi, SHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJI1a, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U EIHMHUIIBI
UX U3MEPEHUS.
buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3me, (pOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCcTBA (OCIIKH, YIIEBOABI, JKUPHI, PEPMEHTHI).
I'eorpadus: MuHEpasibl, TOPHBIC MOPOMBI, MOJE3HBIC HCKOIMAEMbIC, TOILIUBO, PECYPCHI.
TexHonorus: nuieBbie TPOAYKTHI, OCHOBBI PAIMOHATLHOTO MUTAHUS, MOIOIINE CPECTBA,
JICKapCTBCHHBIEC M KOCMETHYECKHE MTPETapaThl, MATEPHUAIIBI U3 UCKYCCTBEHHBIX U CHHTCTHUCCKUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckune 0CHOBbI XMMHMH

XuMudeckuil aneMeHT. AToMm. Sapo aroma, wu30TONBL. OIEKTpOHHAsE 000JIOUKA.
DHepreTHUECKUe YPOBHHU, MOJYPOBHH. ATOMHbIC OpOHTAlH, S-, P-, O- 31eMenThl. OcOOCeHHOCTH
pacnpeziesieHus: 3JEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOIOB.
DJeKTpoHHast KOH(PUTYpaLus aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepmogmueckas cucremMa xumuuyeckux osnemeHtoB J[. N.
MenpneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemenToB J[. . MenzaeneeBa ¢ COBPEMEHHOI TeOpHell CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHMsI CBOMCTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyHIam U rnepuojam. 3HaueHne NePUOANYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XHUMHMYecKass CBs3b. Buabl XMMUYeCKOHl CBs3M (KOBaJeHTHas
HEeMnoJisipHasi U TOJspHas, MOHHAas, Merauindeckas). MexaHusmsl oOpa3oBaHMsI KOBaJIEHTHOMU
XUMUYECKON CBsI3M (OOMEHHBIM M JIOHOPHO-aKLIENTOpHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DnexTpooTpuuaTenbHOCTh. CTeneHnb OKuciaeHus. IoHbI: KaTHOHBI U AHUOHBI.

BemecTBa MONEKYISIPHOIO M HEMOJEKYJSIPHOIO CTPOEHMS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THUIIA
KPUCTAIIMYECKOMN PEIIETKH.

[TonsTHe 0 AUCHEpCHBIX cucTeMax. MICTMHHBIE M KOJJIOMIHBIE pacTBOPBL. MaccoBas 1ouist
BEILIECTBA B pacTBOpE.

Knaccudpukanus Heoprannyeckux coenuHeHuil. HomeHkmatypa  HeopraHudeckux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPraHMUYECKUX BEUIECTB, NPUHAICKAIIUX K pPa3INYHBIM
KJIacCaM.

Xumuueckass peakuus. Knaccupukanus XUMHUYECKUX peakUuil B HEOpPraHHMYeCKOW u
OpraHWYEeCKON XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUs U IPEBPAILCHUS
SHEPTUU NPU XUMHUUYECKUX PEAKLIHAX.



CkopocTb peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTuMble peakUuu.
Xumuyeckoe paBHOBecHe. DakKTOpbI, BIMAIOIIUE HA COCTOSHUE XMMHYECKOTO PABHOBECH.
[Tpunnun Jle Hlarense.

Onexrponautuyeckas aucconuanus. CuiibHble M cnabble 37eKTposnThl. Cpefa BOAHBIX
pacTBOPOB BEILLECTB: KUCIas, HEUTpaJIbHAs, IIEJI0OYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKClepUMEHTAJIBHBIE METO/bl M3YyUEHUS BEIIECTB U UX IPEBpAILLEHUI: JEMOHCTpalus
tabmuy «llepuonnueckas cucrema xumuueckux viemMeHtoB JI. W. MenneneeBa», usyueHue
MoJleNIell  KPUCTAUTMYECKUX PpeIIETOK, HaOMIOJCHHEe W ONHCAHHE JEMOHCTPAI[MOHHBIX H
71a00paTOPHBIX OMNBITOB (Pa3OKEHHE IEPOKCUAA BOAOPOAAa B IPHUCYTCTBUU KaTalu3aropa,
OIIpE/ICJIEHUE CPENIbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIbHOIO MHAMKATOPA, PEAKIIUU
HMOHHOI0 OOMEHa), IpOBEJIEHHE IpaKTHYecKol paboThl «BiusHue pa3nuuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMUYECKOW pEaKLun».

Pacuérnble 3anaun.

Pacu€rbl o ypaBHEHUSM XUMHUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
Pacu€Thl ¢ UCIOJIB30BaHUEM IIOHATHS «MAcCOBasl JOJIs BELIECTBAY.

Heoprannueckas xumusi

Hewmeramnsl. Ilonoxenue HemerauioB B llepuonnueckoil cucremMe  XMMHUYECKHX
anementoB J[. W. MenneneeBa u OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBOWCTBa
HEMEeTaJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha IPUMepe KUCIopoa, cepsl, pochopa u yrieposa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJUIOB (TaJOreHOB, Cephl, a30Ta, ¢ocdopa,
yriiepojia U KpeMHHMsSI) U UX COCTUHEHUH (OKCUA0B, KUCIOPOJICOAEPKALINX KUCIOT, BOAOPOAHBIX
COCJIMHEHHIN).

[IpumeHeHne BaXHENIINX HEMETAJNIOB U UX COCIMHEHUM.

Meramnsl. [lonoxxenne meramios B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
U. MenpeneeBa. OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000JI04eK aToMOB MeTayuioB. OOmue
¢usnveckne cBoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIIl HANPSHKSHUH
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEUIIMX METAIIOB (HATPHUM, KaJuid, KalabIlMd, MAarHuu,
AIFOMUHUM, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O6mue ciocoObl nomy4yeHust MetauioB. [I[pumeHeHre MeTamioB B ObITY M TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOABl H3Y4YEHMsI BEIIECTB M HX IIPEBpALICHUI: H3y4eHUE
KOJUIEKIIMM «MeTauibl M CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIIEHHE SKCIEepUMEHTAIbHbIX
3aa4, HaONIOJEHHME W  ONHMCAHUWE JIEMOHCTPAI[MOHHBIX U  JIAOOPATOPHBIX  OMBITOB
(B3auMoielicTBUE TUAPOKCHIA ATIOMUHUS C PACTBOpPAMM KHCIOT M IIEJIOYel, KaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnsie 3anaun.

Pacuérel Macchl BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi o0bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacu€rbl Macchl (00BEMA,
KOJINYECTBA BEILECTBA) MPOAYKTOB PEAKIIMH, €CIIH O/IHO U3 BEIIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Ponb xuMuu B 0O6ecriedeHnr SKOJIOTHYECKO, SHEepreTHYecKol 1 MUIEeBOM 0e30macHoCTH,
pazBuTund MenuuuHbL. [loHSTHE O Hay4YHBIX METOJaX IMO3HAHMS BEIIECTB M XHUMHUYECKHX
peaKuu.

[IpencraBnenust 00 0OIMX HaydyHbIX MPHUHLUINAX T[POMBIIUIEHHOTO MOJIyYEHUs
BAXKHEMIIMX BEILIECTB.

YenoBek B MHUpE BEHIECTB U MaTEpUajoOB: Ba)KHEHIINE CTPOUTENBbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KEpaMHKa, MaTepHajbl JUIsl 3JIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHM4ecKle U MUHEpaIbHbIEe y100pEHUSI.

X¥UMHA M 3I0pOBbE YEJIOBEKA: IPaBHJIAa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
npaBmia 6€30MacHOr0 UCIIOIb30BaHUSI TPENapaToB ObBITOBOM XMMUU B IIOBCEAHEBHON KU3HU.



MexnpeaMeTHbIe CBA3U.

Peanuzarust MexXnIpeIMETHBIX CBS3CH MPU M3yYEHUN OOIIEH W HEOPTraHWYECKON XUMHH B
11 xmacce ocymiecTBIIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHIA,
TaK U MOHATUH, SIBJISIOLIMXCS CUCTEMHBIMM Ul OTAEIbHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOIO
LUKJIA.

OOwe ecrecTBEHHO-HAay4yHbIE IOHSTHA: HAaydHbIH (aKT, TUIOTE3a, 3aKOH, Teopus,
aHanM3,  CUHTE3,  KiIacCH(pUKAIUs,  MNEPUOJUYHOCTb,  HAOIIOJCHHE, AKCIIEPUMEHT,
MOJICJINPOBAaHHUE, U3MEPEHUE, SABIICHHE.

®dusuka: Marepusi, dHEprus, macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, HM30TOII,
PalMOAaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKU YpOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEIMYMHBI U €IUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHus3M, 3KocHcTeMa, Ouocdepa, Makpo- M MHKpPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPTaHU3ME.

I'eorpadus: MuHepaiibl, TOpPHbIE IOPOABI, I0JE3HbIE UCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorua:  XuMuYeckass  IPOMBILUIEHHOCTb,  METaJULyprus, IIPOU3BOJICTBO
CTPOUTEIIbHBIX MaTepHajoB, CEJIbCKOXO035HCTBEHHOE POM3BO/ICTBO, NUIIeBas
IIPOMBIIIJIEHHOCT, (papMaleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPErapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, 3JIEKTPOHHAS IPOMBIIIJIEHHOCTb,
HAaHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycraHaBimMBaeT TPeOOBAHHUS K pPE3ylbTaTaM OCBOCHHUS OOYYaIOIIMMUCS
IIpOrpaMM CpeIHero oO0Iero oopazoBaHHs (JINYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meTronnueckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOEHHUS
IIPOrpamMM CpeAaHEro o0IIero 00pa3oBaHus SIBJISETCS CUCTEMHO-AESITEIbHOCTHBIM MOIXO/.

B coOOTBETCTBHMH C CHUCTEMHO-IESTEIHHOCTHBIM IIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMS IpeaMeTa «XUMHS» Ha YpOBHE CpEIHEro ooOuero oOpa3oBaHMs
BBIJICJICHBI CIIETYIONTNE COCTABIISIONINE:

OCO3HaHME OO0YYaIOUIMMMCS POCCUHCKONW Tpa)KAaHCKOM HAEHTHYHOCTH — T'OTOBHOCTHU K
CaMOPa3BHUTHIO, CAMOCTOSTEITLHOCTH M CAaMOOIIPEIEIICHUIO;

HaJIN4Me MOTUBAIMM K 00yUEHHUIO;

I[EJICHAPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHHU JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEW U MCTOPUYECKUX TpaJuIMii 6a30BOM HAyKH XUMHUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS B CBOCH JIEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, MPUCYLIIUMH IIEJIOCTHOW CHUCTEME XHUMHYECKOTO
o0Opa3zoBaHUs;

HAJIMYME TMPaBOCO3HAHMS 3KOJOIMYECKOH KYJIbTYpbl M CHOCOOHOCTH CTaBUTh LENU U
CTPOWTH )KM3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS TpeaAMeTa «XUMHs» JOCTUTalOTCS B E€IMHCTBE
y4eOHOH ¥ BOCTHTATENFHOW JEATEIHHOCTH B COOTBETCTBHM C T'YMaHHCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JITyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH M HUJeaJaMU POCCHICKOro
rpaXIaHCKOTO OOMIecTBa, TPUHATHIMH B OOIIECTBE HOPMaMH W TPaBWIAMH TOBEICHHS,
CIOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTaHOBJICHUS
JTUYHOCTH 00yUaIOIIHUXCH.



JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpEAMETa «XUMUS» OTPAKAIT CHOPMUPOBAHHOCTH
OIbITa TIO3HABATEIILHOM M TPAKTHYECKOW JCSATEIBHOCTH OOYYAIOMIMXCS TI0 pealn3aluu
MIPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaskaaHCcKOro BOCIHUTAHMS:

OCO3HaHUs 00YYAOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKCHUS K
3aKOHY U MPABOIOPSIKY;

MIPEJICTABJICHHSI O COLUATBHBIX HOPMaX U MPABHIIAX MEXKITMYHOCTHBIX OTHOIICHHI B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH NEATEILHOCTH MPHU CO3/IaHUU YICOHBIX MMPOCKTOB,
peleHrH y4eOHBIX ¥ TO3HABATEIIBHBIX 3a/1a4, BBIMOJIHEHUH XUMHYECKIX YKCIIEPHMEHTOB;

CIIOCOOHOCTH TIOHMMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI JIPYTUX
MIPH aHAJTU3€ Pa3JIMYHBIX BHJIOB YUCOHOH JEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY W HAYYHOMY HACJCIUI0 OTEYECTBEHHOMN
XMMUH;

YBKEHHsI K TPOIECCY TBOpYECTBA B OOJIACTH TEOPHHM M IMPAKTHYECKOTO MPUMEHCHUS
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKH €CTh Pe3yNIbTaT JUTUTCIBHBIX HAOIIONCHHM,
KPOIIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPY/a YUEHBIX U IIPAKTUKOB,;

WHTEpeca H TI03HABATCIIbHBIX MOTHBOB B TMIOJIYYCHHHM U TOCICAYIOIIEM aHAJN3e
MHGOPMAIIMHU O TIEPEIOBBIX JTOCTHIKCHUAX COBPEMEHHOMN OTCUECTBEHHOM XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYCCKOTO MIOBE/ICHUS;

CIIOCOOHOCTH OIIGHWBATh CUTYalldd, CBSI3aHHBIC C XWMHUYCCKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUCHTUPYICh Ha MOPaJbHO-HPABCTBCHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TOBEJACHUWE M TOCTYIKH CBOUX TOBApHINEH C TO3HMIIUN
HPABCTBCHHBIX M ITPABOBBIX HOPM U OCO3HAHUE TIOCTICJICTBHIA ITUX MOCTYIIKOB;

4) ¢popMHUPOBaAHMS KYJIbTYPHI 3/10POBbSI:

MMOHUMAaHMsI 1IEHHOCTEW 370pOBOro M 0e30MmacHOro odpasa >KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOJTr0IeHUsI paBHII 6€30MacHOTO 00paIeHus ¢ BEIECTBAMHU B OBITY, TOBCETHEBHOM
KU3HU U B TPYJIOBO JEATEIBHOCTH;

MOHVMAHHUS [IEHHOCTH TIPAaBWJI WHAMBHAYAILHOTO M KOJUICKTUBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOKAIOIIUX 3A0POBBIO U KU3HU JTHO/ICH;

OCO3HAHUS MMOCJICJICTBUI M HETPUATHUS BPEIHBIX MTPUBBIYCK (YITOTPEOJICHUS aJTKOT OIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATENbCKONW JEeSTENbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX JIEATCIIEHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B pEIICHUM MPAKTHUECKUX 3aJad COLHUaIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQECCHil pa3TuvYHOrO poja, B TOM 4YHCIE Ha
OCHOBE TIPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XHMHH,

YBXKEHUSA K TPYIY, JIIOASIM TPYAa U pe3yiabTaTaM TPYJOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYaTbHOW TpPaeKTOpPHH OOpa3oBaHMS,
Oymyuieit mpodeccuu U peann3auil COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUSI:

9KOJIOTHYECKH IIeJIECO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3emIie;



MOHUMAHUS TJI00AILHOTO XapaKTepa YKOJIOTHUYECKUX MPOOJIeM, BIHMSHHS SKOHOMHUYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COIMATIBHOM CPEJIbI;

OCO3HaHUS HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKCHHUI XUMHHU JJIsT PEIICHUS BOITPOCOB
palMOHAIBHOIO MPUPOAOIIOIb30BaHNS;

AKTUBHOIO HENPUATHS JECUCTBUW, MPUHOCAIIMX BpEI OKPYXKAIOLIEH MPUPOAHON Cperne,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMUYECKUE IMOCIEICTBUS MPeIpUHIUMAEMbIX
JENCTBUN U NIPEAOTBPALLATD UX;

HaJU4Musl PA3BUTOIO SKOJOTMYECKOI'O MBIIUICHHS, 3KOJIOTMYECKOW KYJbTYpPbI, OIbITa
JEATEIIBHOCTH  3KOJIOTMYECKOM HANpaBJICHHOCTH, YMEHHMS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHUS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMOo(poOu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKH;

MOHVMAHHS CHEHU(PUKA XHMHUA KakK HayKW, OCO3HaHHA e poiau B (HOPMHUPOBAHHH
paIMOHaIBLHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUH LEIOCTHOTO MPEICTaBICHUsI 00 OKPYKaIOIIEM
MHpE KaK O €IMHCTBE MPHUPOJbl M YEIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEU M
pelIeHrny TpodiieM COXpPaHEeHUs MIPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO0O 3HAYMMOCTH XUMHUM JJII COBPEMCHHOW IMBHIM3AlUU: B ¢
T'YMaHUCTHYECKOW HAIMpPaBIEHHOCTH U BAXKHOM pPOJIM B CO3JaHMM HOBOM 0a3bl MaTepHaIbHOM
KYJBTYPBI, PEIICHAH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEeBOM M HKOJOTMYECKOH O€30MacHOCTH, B PAa3BUTUHU MEIULIMHBI,
o0ecrieueHNN YCIIOBUN YCIICITHOTO TPY/la H YKOJIOTHYSCKHA KOM(POPTHON JKU3HH KaXKIOTO YeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHUMAHHS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTU HCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHanM3a M OOBSICHEHUS SIBJICHUN OKPYKAIOUIETO MUPa U MPOUCXOMAIIUX B HEM H3MEHEHUH,
YMEHHUS JIeaTh 000CHOBAHHbBIE 3aKIIFOUEHUSI HA OCHOBE HayUHBIX (DAKTOB U MMEIOIIUXCS JaHHBIX
C LEJBIO MOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA JUIsl peUIeHHs IpobiieM
B PEATHHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpPa30BaHUIO, K
AKTUBHOMY T[IOJYYE€HHUIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUHU C >KM3HEHHBIMU
MOTPeOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyda B pa3iauuHbiXx cdepax mpodeccuoHaTbHOM
JEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble pe3yibTaThl OCBOEHHUS Y4EOHOro IpeaMeTra «XUMHs» Ha YpPOBHE
cpemHero o0Imero oopa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIUCLUUIUIMHAPHBIE
(MexmpenMeTHbIe) oOlLIeHayYHbIE TIOHATHS, OTPaXKaroIlKe [ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U cneuru(uKy MEeTO/I0B O3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBJICHHUE, MPOLECC, cUCTeMa, Hay4YHbIH (haKT, MPHUHIIMII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHe);

yHUBEpcaJbHble  y4yeOHble  JeWcTBUS  (TO3HaBaTeJIbHblE,  KOMMYHUKAaTHUBHBIE,
perynatuBHble), oOecredynBaroniye (GopMUpoBaHHE (PYHKIMOHAIBHOM T'PAMOTHOCTH H
COLIMAJIEHOW KOMITETEHIIMN 00y4aroIuxcs;



CIOCOOHOCTh ~ OOYHYAIOLIMXCS ~ HMCIOJNB30BaTh ~ OCBOGHHBIE  MEXIMCLUUIUIMHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAHWS W YHUBEpPCAlbHble YyueOHble IEHCTBUS B I103HABATEIbHOM H
COLIMAJIBHOM ITPAKTHKE.

MeramnpegMeTHble pe3ysbTaThl OTPAKAIOT OBJIAJACHUE YHHUBEPCAJIbHBIMH y4EOHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JE€HCTBUSMHU.

OsJaieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMH A€l CTBUSIMH

1) 6a3oBbIe JJOTHYECKHUE T€iiCTBUS:

CaMOCTOSITENILHO (DOPMYyJIUpPOBaTh M aKTyaJM3UpPOBaTh HpOOJIEMy, BCECTOPOHHE €&
paccMmaTpuBarh;

OIpeNeNIATh LENN JAEATEJbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX JIOCTUKEHUS,
COOTHOCHUTB PE3YJIbTaThl ACSITEIBHOCTH C IIOCTABICHHBIMU LENISIMY;

UCIOJb30BaTh MPU OCBOCHUM 3HAHUHA MPUEMBI JIOTMUECKOTO MBIIUICHUSI — BBIICIAThH
XapaKkTepHble TPU3HAKK IOHATHM W yCTaHaBIMBAaTb HUX B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOLIHME MTOHITUA AJIs1 OObSICHEHUSI OT/IEJIbHBIX (PAaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU()UKAIIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBaTh NPUYMHHO-CJIEICTBEHHbIE CBSI3U MEK/Y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTb JIOTUYECKUE PpACCYKICHHUS (MHIYKTHBHBIC, JACIyKTHUBHBIE, IO aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH M IPOTUBOPEUMs B PACCMATPUBAEMbIX SBJICHUSAX, (POPMYJINPOBATH
BBIBOJIbI U 3aKJIFOUYEHHUS;

IPUMEHATHh B Ipolecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJINYECKUE (3HAKOBBIC)
MO/IEINH, IPEOOPA30BBIBATH MOCIBHBIC MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOI) AJIEMEHTA,
XUMUYecKas (opMyna, YypaBHEHHE XHMHUYECKOM peakuuu — TpU pPElIeHUH Y4eOHbIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJEIbHBIE IPEACTABICHUS
JUIs BBISIBJICHUS XapaKTEPHBIX MIPU3HAKOB N3Y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a30BbIe HCCIE0BATEILCKHE I€HCTBUS:

BJaJIeTh OCHOBAaMHM METOJIOB HAy4YHOTO I103HAHMS BEIIECTB M XMMHUYECKHX peaKIuii;

(GbopMyIHpOBATH LENU U 33Ja4d UCCIIEAOBAHMS, UCIIOIB30BATh IMOCTABICHHbBIC H
CaMOCTOSITENILHO c(hOPMYITUPOBAHHBIE BOIPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 GOPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXIACHMUIA;

BJIAJIETh HABBIKAMH CAMOCTOSTEIBHOIO IUIAHWPOBAHMSI M IIPOBEICHUS YUYEHUYECKHX
AKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOII0JaTh 32 XOJIOM IMpOIlecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTb OOOOLIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEA0BAaHUS, COCTABIATE OOOCHOBAHHBIM OTUET O MPOJIETAHHON
pabore;

MpUOOpETaTh ONBIT YYEHHUYECKON MCCIIeI0BAaTEIbCKOW M MPOEKTHON JesTeNIbHOCTH,
IPOSIBJISITh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHHS
MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JIUYHbIX METOI0B MIO3HAHMUSI.

3) padora ¢ uHpopmanueii:

OPUEHTHPOBATHCS B pA3IUYHBIX HCTOYHUKAX MHpopManuu (HaydHO-TIOMYJIIpHas
aUTepatypa XHMMHUYECKOIO COJEpXaHHWs, CIpaBOuHble Mocobus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBaTh HH(GOPMALIMIO Pa3MYHBIX BHUIOB U (OpPM TNPEACTaBICHUS, KPUTHUECKU
OLIEHHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

(dbopMynrpoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOABbl NpHU IOUCKE U O0TOOope
nHpopManuu, HeoOXOAUMOM IS BBIOJIHEHHs YUeOHbIX 3ajay ONpeaeIEHHOIO THUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (hOpMY MpencTaBieHHs] HHPOpMAIUH (CXEMBI,
rpaduKy, TUarpaMMsl, TaOIHIIbI, PUCYHKH U JPYTHE);

HCIOJIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa Mpu paboTe € XUMUYECKOU
uHbopMalMel: MPUMEHATh MeXNpeaAMeTHble ((u3nYeckue M MaTeMaTHYecKue) 3HAKU H
CUMBOJIBI, hOpMyIIbl, a0OpeBHATYpPbI, HOMEHKIIATYPY;



UCIOJIb30BATh M IPe0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATIISIIHOCTH.

OBJj1aieHHe YHNBEPCAJIbLHBIMUI KOMMYHUKATHBHBIMU JeiiCTBHSIMU:

3aJaBaTh BOMPOCHI 10 CYIIECTBY OOCYXJIaeMOW TEMBI B XOJI€ JAUAIOra W/WIN JAUCKYCCHUH,
BBICKA3bIBaTh HJCH, (OPMYIUPOBATH CBOM MPEUIOKCHHUS OTHOCHTEIBHO  BBITOJHEHUS
MPEJI0KEHHOM 33/1a4u;

BBICTYNIaTh C MpE3EHTalell pe3yJlbTaTOB IO3HABATEIHHON AEATEIBHOCTH, IOJyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
IKCIIEPUMEHTA, TPAKTUYECKOW pPabOTHl IO HCCIECAOBAaHHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanu3anu y4eOHOro IMpoekTta U (OpMYJIHpPOBATh BBIBOJBI IO pPE3yIbTaTaM MPOBEIEHHBIX
UCCIIeJOBAaHHUH MYTEM COTIIACOBAHUS MMO3UIUH B X0/1€ 00CYK/IEHHS 1 00OMEHAa MHEHUSIMH.

OgJ1ajieHNe YHUBEPCAIbLHBIMH PeryJasTUBHBIMH AeiiCTBUSIMH:

CaMOCTOSTENILHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENbHYIO JESTEIHHOCTS,
ompenensas e€ Heau U 3aJadd, KOHTPOJIMPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
npeayaraeMblii aJrOPUTM JSHCTBHH TP BBHIITOJHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 33714,
BbIOMpaTh Hanboee 3(h(HEeKTUBHBINA CITOCOO MX pPEIIeHHs ¢ YUETOM IMOydeHHsS] HOBBIX 3HAHHUN O
BEILIECTBAX U XUMUYECKUX PEAKIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JICATENBHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATBI
10 KJIACC

[IpeameTrHsie pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckass XuUMHUS» OTPAKaOT:
c(hOPMHUPOBAHHOCTD TMPEACTABICHUNH O XMMHUYECKOW COCTABJISAIONICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MUpPA, POJIM XWMHU B TO3HAHWW SIBJICHHHA TPHUPOIBLI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpPbl JTUYHOCTH, €€ (PYHKIHMOHAJIHLHOM TpaMOTHOCTH, HEOOXOIUMOMW MJIs
pelleHrs TPaKTHUYECKUX 3alad U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY

3J0POBbIO U MPUPOIHOMN CPEAE;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHWUW, KOTOpas BKIIOYAET: OCHOBONOJIATrarolIve
MOHATHS (XUMUYECKUH DJIEMEHT, aTOM, JJIEKTPOHHAasi 000JI04YKa aToMa, MOJIEKYyJa, BAJIEHTHOCTD,
AJEKTPOOTPHUIIATEILHOCTh, XHWMHUYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas u
COKpamiéHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBI 00BEM, YIIEpOIHBIH  CKeNeT,
(yHKIMOHANBHAA TPyIMNa, pajuKal, W30MEpHUs, HU30MEphbl, TOMOJIOTHUYECKUN psJl, TOMOJIOTH,
YIJIEBOJAOPOBL, KUCIOPOA U a30TCOAEPIKAIINE COCAUHEHUS, MOHOMED, IOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUH M 3aKOHBI (TEOPHUS CTPOCHUS OPTaHUYECKUX
BemectB A. M. byriepoBa, 3aKOH COXpaHEHMSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHAN SI3bIK XMMHUHW; MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE IMOHHMAaHHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U 0€3011aCHOM UCIOJIb30BAHWN BAKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY
U NPAKTUYECKOU IESITENBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEPHBIC TPU3HAKHU TMOHATHM, YCTAaHABINBATh
HX B3aWMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOLINUE MOHATHS IPU ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHU;

c(hOpPMUPOBAHHOCTh YMEHHI HUCIOIH30BaTh XUMHUYECKYIO CHMBOJHUKY JIJISI COCTaBIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOMN) (POPMYTT OpraHUIECKUX BEIICCTB
Y YpaBHEHUN XMMHUUYECKUX PEAKLUN, U3rOTABIMBATh MOJEIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTFOCTPALIMKM MX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHH yCTaHABIMBATH MPUHAAIEKHOCTh U3YYCHHBIX OPTraHUYEeCKUX
BEIIIECTB 110 UX COCTaBY M CTPOCHHIO K ONMPEACIEHHOMY KJIacCy/TpyIie COeIuHEHUN



(yrieBomopoapl, KHCIOpPOA M  a30TCOAEpXAIIME COEAMHEHMS, BBICOKOMOJEKYJSPHBIE
COEJIMHEHUs), JaBaTh MM Ha3BaHus 1o cucremarnueckoir HomeHkmarype (IUPAC), a Taxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIISCTB (ITHIICH, NMPOMHIICH,
alleTUJICH, STWICHIJIUKOJb, TIULEpUH, (eHo, (opManbAeruj, aleTaablerull, MypaBbUHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsl KUCIIOTA, TII0K03a, QPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIIUIUH);

c(OPMUPOBAHHOCTh yYMEHHS OINPEACTSATh BHIbI XUMHUYECKOW CBS3M B OPTaHHMYECKHUX
COE€TMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHSI TPUMEHSATH IOJOXKCHHS TECOPUU CTPOCHUS OPTaHHMYECKHX
BeuiectB A. M. byrinepoBa st 00bsICHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEILLECTB;

chOpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMUHbBIX KJIACCOB OPraHMYECKUX BEIECTB
(MeTaH, 3TaH, JTWICH, TNPONWICH, aleTwieH, OyraaweH-1,3, merunOyragueH-1,3, OeHszom,
METAHOJI, STAaHOJ, STHWJICHTIUKOIb, TIUICPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmal, LeJI003a, aMHHOYKCYCHAas KHUCIIOTa), WJUIIOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEKIYy HUMH ypPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEaKIUN C
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEePH30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTh, TPUPOIHBIA Ta3, yroib), CIHOCOOBI MX MEPepadOTKU U MPAKTHUECKOE MPUMEHEHHE
IIPOJYKTOB IIEPEPadOTKH;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIECHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEéMa, KOJMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOAYKTA PEAKIHMH IO HW3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIIUH);

c(hOpMHUPOBAHHOCTh YMECHHI BJIaJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIONB3YEMbIX B XHMHHA TMPH HM3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUUN
(naOnrofeHue, HW3MEpPEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE), UCIOJIb30BaTh CUCTEMHbIE
XUMHYECKHUE 3HAHUS [T IPUHATHS PEIIeHU B KOHKPETHBIX JKU3HEHHBIX CUTYaIIUAX, CBI3aHHBIX
C BEIIECTBAMH U MX IPUMCHCHUEM;

c(hOpMHUPOBAHHOCTh YMEHMI COONIONATh MpaBujla MOIb30BAHUS XUMUYECKOW MOCYI0H U
abopaTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MPaBHIIa OOPAIIEHUS C BEIECTBAMU B COOTBETCTBUH C
WHCTPYKILHUSMU MO BBITOTHEHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBIIOJHATh XUMHYCCKHHA AIKCIICPUMCHT
(mpeBpallieHrs OPraHUYeCKNX BEIIECTB MPH HArpEeBaHUU, MOMyYEHUE HTHIICHA U U3YUYCHHE €ro
CBOMCTB, KaueCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JEHATypalus OEIKOB MpHu
HarpeBaHuM, I[BETHbIC PEaKIUU OEIKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH 0€30MacHOCTH
pu oOpallleHuu ¢ BEIIeCTBaMU U JIabOpaTOPHBIM O0OpYIOBAaHUEM, MPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCTepuMeHTa B (opMe 3amucd YpaBHEHHMH COOTBETCTBYIOIIMX pEAKIUi H
(hopmMynupOBaTh BHIBOIBI HA OCHOBE ITUX PE3YJILTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(MOpMAIIUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi nHpopMaluu, IHTepHeT u Apyrux);

chOpPMUPOBAHHOCTh YMEHHI CcOOMIOaTh TMpaBHiIa JKOJOTUYECKH IEeTIeCO00pa3HOTo
MOBEJIEHNsT B OBITY M TPYJAOBOM JESATEIBHOCTH B IIEJISIX COXPAHEHHS] CBOETO 3/I0POBBS W
OKpY’Karoleld MPUPOTHON Cpellbl, OCO3HABATh OMACHOCTH BO3JCUCTBHUS HA KUBHIE OPTaHU3MBI
OTpeNeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbIca mokasarens I[IJIK, mosicHaTh Ha
npuMepax crocoObl YMEHBIIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeNoBeKa;

JUIsE OOYYaIoUUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE TPUMEHSTH
3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHUYCCKHX SBJICHHIA,

JUIS  CIIETIBIX H  CJIA0OBUAAIIMX OOYYaIOIUXCs: YMEHHE HCIOJIb30BaTh pelbedHo-
TOYEYHYI0 cucteMy obo3HaueHuit JI. bpaitng i 3anucu XumMuueckux Gopmy.



11 KJIACC

[IpenMeTrHbie pe3ynabTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas XUMHUS»
OTPaXKaroT:

cOpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTaBISIIOIICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MUpPA, POJIM XWMHUU B TO3HAHWUW SIBJICHHNA TPHUPOJIBLI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIHMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOW s
pelIeHusT TPAKTUYEeCKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpEneE;

BJIAJICHUE CHUCTEMOM XHMMYECKMX 3HAaHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIArarollne
MOHATHS (XMMHUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEeKTPOHHBIC OPOUTAIH ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSPHBIA O00BEM, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENCHb
OKHUCJICHUS, XHMHYECKas CBsi3b (KOBAJICHTHAs, HWOHHAs, MeETa/NInyecKkas, BOJOPOIHAA),
KPUCTAJUIMYECKAs]  PEIIETKA, THUMBl XUMUYECKHX  PpPEAKUHM, pacTBOpP, DJIECKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJNEKTPOJIUTUYECKAs JAMCCOLUALMS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH
XUMUYECKOM  pEaKIMH, XUMHUYECKOE paBHOBECHE), TEOPUHM M  3aKOHBI  (TEeOopHs
3IIEKTPOIUTHYECKON AucconManuu, nepuoandyeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpPAaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS M IPEBPALICHUS SHEPIrUHM MPU XUMHUYECKUX
peaKnusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHWS,
JeXalMe B OCHOBE IMOHMMAHMUS TPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(bakToNornuecKue CBEIEHUsI 0 CBOMCTBAX, COCTaBe, MOJYyYEHUU U OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JESITEIIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIC MPU3HAKU MOHSTUN, YCTAaHABIMBATD
WX B3aMMOCBSI3b, UCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATHS IPU OMHCAHWUA HEOPTaHUYECKHX
BEILIECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCT YMEHHU HCIIOJIB30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHHSI
dbopMyn BellecTB U YpaBHEHUUW XMMHUYECKUX PEAKIUH, CHCTEMAaTHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHalbHBIC Ha3BaHHs OTICIbHBIX HEOPraHUYECKUX BeIeCTB (YrapHbIid Tras,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas M3BECTb, HETalll€Has W3BECTb, NMUTHEBAs COJA, MUPUT U
IpyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTh M CTENIEHb OKUCIICHUS XUMHYECKUX
3JIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MOHHA,
MeTaJTn4ecKasi, BOJOPOJAHAS) B COCTUHEHUSIX, TUI KPUCTAITUYECKONW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COECTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPUHAJIC)KHOCTh HEOPTAHMUECKUX BEIIECTB
M0 X COCTaBY K OMpeAeIEHHOMY KIIAcCy/TpyIIe CoelnHEeHUH (IPOCThIe BEUIECTBA — METAIUIBI U
HEMETaJUTbl, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzaeneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYI0, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;

cOpPMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX AeMeHTOB 1—4 nepuonos lleproaudeckoil cucTeMbl XUMHUECKHUX 31eMeHToB /1. 1.
MenzeneeBa, HCHONB3Ys TOHATHS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY», <«IHEPTETHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHs CBONCTB XHMHUYECKHUX OJJIEMEHTOB U UX
COEAMHEHMH 1Mo nepuoAam u rpynnam llepuognyeckoil cuctemMbl XUuMHYeCKux dnemeHToB 1. U.
Menneneena;

cOpPMUPOBAHHOCTh YMEHUU XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIKME XHUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEILECTB Pa3JUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBaHUE



TEHETUYECKOM CBS3M MEXJIYy HEOPraHMYECKMMHU BEIECTBAMU C TIOMOIIbIO ypaBHEHUM
COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XMMHUYECKHE PEAKLUHU I10 Pa3TUYHBIM
IpU3HaKaM (YUCIly M COCTaBy pearupyroluX BeLIeCTB, TeIloBoMy 3(ddekry peakuuu,
M3MEHEHHIO CTETICHEH OKMCIICHUS 2JIEMEHTOB, 00paTUMOCTH PEaKIUH, YYaCTHIO KaTaln3aTopa);

Cc(OPMHUPOBAHHOCTb YMEHHMI COCTABIIATh YPABHEHMsI PEAKLUN Pa3IMYHbIX TUIIOB, [1OJIHbIE
U COKpAalllEHHbIE YPaBHEHMs pEaKLIMi MOHHOIO OOMEHA, YUHUTHIBAasl yCIOBHS, IIPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCT, YMEHHUI TPOBOAUTH PEAKIUH, MOATBEPXKIAIOIINE KadeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEUICCTB, pACHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH PAaCKpBIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIHii TOCPEICTBOM COCTABICHUS JEKTPOHHOTO OajlaHCca STUX PEaAKIIUi;

Cc(OPMHUPOBAHHOCTb YMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIMU OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO pPaBHOBECHS B 3aBHCUMOCTH OT
BHeIHero Bo3zeiicTeus (nmpuuuui Jle [larense);

c(OPMHPOBAHHOCTh yMEHHUH XapaKTepU30BaTh XWMHUYECKHE TIIPOLECCHI, JISKAIIHEe B
OCHOBE ITPOMBILIEHHOT'O MOJYYEeHUsI CEPHOM KHMCIOThI, aMMHAKa, a Takke cOPMUPOBAHHOCTh
IpeCcTaBiIeHU 00 OOIMX Hay4YHBIX NPUHLUIIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yYMEHHUH MPOBOAUTH BBIYMCIECHUS C MCIIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0Jsl BEIIECTBa B pacTBOpe», OOBEMHBIX OTHOUIEHHMH TIa30B MPU XUMHYECKUX
peakusax, Macchl BELIECTBA WM 00bEMaA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO U3 YYaCTBYIOIMX B PEaKLUM BEILIECTB, TEIUIOBOro 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUSI SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COOJIIOATh MPAaBUiA MOJIb30BAHUS XMMUYECKON MOCYION U
n1a00paTOpPHBIM 000PYAOBaHUEM, A TAK)KE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMU 110 BBIOJHEHHIO JJAOOPAaTOPHBIX XMMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U BBIIOJHATh XUMHYECKUH HKCIEPUMEHT
(pa3noxeHne TMepoKcHIa BOJOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OMNpEeAeTeHHE Cpelbl
PacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (AKTOPOB
Ha CKOPOCTb XUMHUYECKOW pEaKIMH, peaklMy HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKLIMU Ha
cynbgaT-, KapOOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIBHBIX
3ajau no TemaMm «Metamisl» M «HemeTtannasl») B COOTBETCTBUM C TNPABWIIAMH TEXHUKH
0€30MacHOCTH MpHU 00pallleHNH ¢ BEIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3yabTaThl XUMHYECKOTOo HSKCIIepUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOILUX
peakuuii 1 GopMyIUPOBAThH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATH XUMHUECKYIO HH(POPMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeICTBAa MAacCOBOM KOMMYyHHKauuu, MHTEepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHI cOOJI0aTh IMpaBMila SKOJOTHYECKH IIeJIecO00pa3HOro
MOBEJCHUsI B OBITY M TPYAOBOH JEATENBHOCTH B ILEJISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpYy’Karollled IpUPOHON cpenbl, OCO3HaBaTh OMACHOCTh BO3AECUCTBUS Ha >KUBbIE OpraHU3MBbI
OIpeIeIEHHBIX BEIIECTB, MOHUMasi cMbIca noka3atens [TIK, moscHsaTe Ha nmpumepax crocoObl
YMEHBIIEHUS U MPEJOTBPAIICHHS UX BPEIHOTO BO3/IEUCTBUS HAa OPTaHU3M YEJIOBEKa;

Ul 00Yy4YaloUIMXCSl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 370POBBS: YMEHUE NPHUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEIECTB U XUMHUYECKHX SBJICHHIA;

Ui CJENbIX U CcAa0OBHIAMIMX OOyYaroIMXCs: YMEHHE MCIIONb30BaTh penbedHo-
TOYEYHYI0 cucTeMy obo3HaueHuit JI. bpaitng i 3anucu XuMuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KosunvecTBO 4acoB JIeKTPOHHBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne ni/m P Kontponbubl | IpakTuueckue (mucpp )
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
e padoThbl padoThI
pecypchl
Pa3nen 1. Teoperuueckue 0CHOBbI OPraHUYeCKO XUMHH
I[Ipeamer opranuueckoii xumuu. Teopust PO _
11 CTPOEHHUS OPTaHUYECKUX COCAMHEHUN A. 3 https://resh.edu.ru/subject/29/10/
bubnunoreka [{OK:
M. bytseposa https://lesson.edu.ru/04/10
Hroro no pazneny 3
Pa3nen 2. YriaeBogopoasl
POIILL:
- https://resh.edu.ru/subject/29/10/
2.1 [IpenenbpHbIE YIIIEBOAOPOIBI — ANKAHBI 2 BiGmiorexa LLOK:
https://lesson.edu.ru/04/10
POIIL:
HemnpezenbHbie yrieBOAOPOIBI: AKEHBI, https://resh.edu.ru/subject/29/10/
2.2 6 1
AIKAJIUECHBI, AIIKUHBI bu6mmoreka [{OK:
https://lesson.edu.ru/04/10
POIIL:
https://resh.edu.ru/subject/29/10/
2.3 ApoMaTudeckue yriaeBo10pobl 2 Bu6morexa LOK:
https://lesson.edu.ru/04/10
POIIL:
[Ipupo/iHbIe HCTOYHUKH YTIIEBOIOPOJIOB https://resh.edu.ru/subject/29/10/
24 3 1
U UX nepepadoTka bubmmoteka L{OK:
https://lesson.edu.ru/04/10
Hroro 1o pasneny 13

Paznen 3. Kuciaopoacoaep:xkamme opranndeckne coeTuHeHus1




POILL:
https://resh.edu.ru/subject/29/10/

3.1 Cruptel. denon 3 BuGiorexa LLOK:
https://lesson.edu.ru/04/10
POII:

Aunbaerunpt. KapOOHOBBIC KUCTOTHI. https://resh.edu.ru/subject/29/10/

3.2 7

Crnoxuble 3¢upbl bu6munorexa [{OK:
https://lesson.edu.ru/04/10
POII:
https://resh.edu.ru/subject/29/10/

3.3 YIIEBOb! 3 Bbubmnoreka ITOK:
https://lesson.edu.ru/04/10

Htoro no pazneny 13

Pa3nen 4. AzoTconep:kaniye opraHu4ecKue CoeHHEeHUs
POIILL:

41 AMIHBL AMAHOKHCIOTEL Betkit 3 https://resh.edu.ru/subject/29/10/
Bbubnuoreka L{OK:
https://lesson.edu.ru/04/10

Hroro o pazneny 3

Pa3nen 5. BoicokoMoJieKy/IsIpHbIE COeIMHEHH S
POIIL:
https://resh.edu.ru/subject/29/10/

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Br6morexa LOK:
https://lesson.edu.ru/04/10

Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB 110 34

[TPO'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM undposbie
Ne ni/m P Konrtpoabnsie | IlpakTuuyeckn (dpp )
NporpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI e padoThbl
pecypchl
Pa3nen 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepronnuecknii 3akoH POIIL )
https://resh.edu.ru/subject/29/11/
1.1 u [lepuoanueckas cucteMa XUMUYECKUX 3
- bubnmnoreka [{OK:
smementos JI. . Menzeneesa https:/lesson.edu.ru/04/11
POIIL:
19 Crtpoenue BemectBa. MHOrooOpaszue 4 https://resh.edu.ru/subject/29/11/
' BEILLIECTB Bubnuoreka [1OK:
https://lesson.edu.ru/04/11
POIIL:
https://resh.edu.ru/subject/29/11/
1.3 XUMHYECKUE PEAKIIUN 6 1 1 BuGmiorexa LIOK:
https://lesson.edu.ru/04/11
Hroro o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMus
POLLL
https://resh.edu.ru/subject/29/11/
2.1 Meraer 6 1 bubmmoreka ITOK:
https://lesson.edu.ru/04/11
POILL:
29 HeMeTaint 9 1 1 https://resh.edu.ru/subject/29/11/

bu6bnunorexa [{OK:
https://lesson.edu.ru/04/11



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

CBs3p HCOPraHN4YCCKUX U OPraHNu4CCKUX

POIILI:
https://resh.edu.ru/subject/29/11/

2.3 BeIIeCTB 2 bubunoreka [JOK:
https://lesson.edu.ru/04/11
Hroro no pazneny 17
Pa3znen 3. Xumus u )KM3Hb
POIIL:
https://resh.edu.ru/subject/29/11/
3.1 XUMMUS U )KHU3Hb 4 Butmorexa LIOK:
https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBo 4acoB 1 3 N
ara JIEKTPOHHbIE HU(POBbIE
Nen/m | Tema ypoka Konrpoabhsie | IIpakTuyeckue P P
Bcero u3ydeHus| oOpa3oBaTesibHbIE peCypChl
padoThI padoThI
[IpenmeTt opraHuyecko XMMuu, )
1 p ! P 1 PDILI: https://resh.edu.ru/subject/29/10/
¢ BOSHHKHOBCHHUC, PasBiTHC 1 bubmmoreka ITOK: https://lesson.edu.ru/04/10
3HAYEHUE
Teopus cTpoeHUSI OPraHUYECKUX ,
5 COeMHEHI A. M. BVIIenoBa. 8 1 POII: https://resh.edu.ru/subject/29/10/
g - Vi DYLIepoBa, bubmmoreka IIOK: https://lesson.edu.ru/04/10
OCHOBHBIE TTOJIOKECHUS
IIpencrasnenue o
KJIacCU(UKALIUK OPTaHUYECKUX
3 BemecTB. HoMenknarypa 1 POIII: https://resh.edu.ru/subject/29/10/
(cucremaTnueckasi) u bubmoreka LIOK: https://lesson.edu.ru/04/10
TPUBHAJIbHBIC HA3BaHUS
OpraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1 POII: https://resh.edu.ru/subject/29/10/
TOMOJIOTHYECKUU PSJL bu6moreka I{OK: https://lesson.edu.ru/04/10
5 MeraH 1 3TaH — NpocCTEeUIINE 1 POIII: https://resh.edu.ru/subject/29/10/
MPEACTABUTEIIA AITKAHOB bubnmnoreka LIOK: https://lesson.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOECHHUE, 1 POUI: https://resh.edu.ru/subject/29/10/
CBOMCTBa bubmuorexa ITOK: https://lesson.edu.ru/04/10
7 DTWIEH U TPONUIEH — 1 POUI: https://resh.edu.ru/subject/29/10/

IIPOCTENIINE IPEICTABUTEIN

bubnmnoreka LIOK: https://lesson.edu.ru/04/10
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AJIKCHOB

[TpakTrueckas padota Ne 1.

POII: https://resh.edu.ru/subject/29/10/

8 «HOquUeHHe JTHIICHA HHSYHCHHE bubmuoteka LIOK: https://lesson.edu.ru/04/10
€ro CBOWCTB»
Aunkanuensl. byranuen-1,3 u

9 meTtunOyraauen-1,3. [lonyuenue POIL: https://resh.edu.ru/subject/29/10/
CUHTETHYECKOTO KayuyKa 1 bu6moreka LIOK: https://lesson.edu.ru/04/10
PE3UHBI
AJKUHBI: COCTaB U 0OCOOEHHOCTH

10 CTPOEHUSA, TOMOJIOTUYECKUI PSI. POUI: https://resh.edu.ru/subject/29/10/
ALleTHIIEH — NPOCTEUILNN bubmotreka LIOK: https://lesson.edu.ru/04/10
IIPEICTaBUTEND aJIKUHOB

11 Beruncnenus no ypaBHeHHUIO POILI: https://resh.edu.ru/subject/29/10/
XUMHUYECKOHN peakiuu bubmuorexa ITOK: https://lesson.edu.ru/04/10

12 ApeHbl: 6EH30I1 ¥ TOTYOII. POIII: https://resh.edu.ru/subject/29/10/
TokCcHYHOCTH apEeHOB bubmoreka LIOK: https://lesson.edu.ru/04/10
I'enernueckas cBs3b

13 yII€BOAOPOOB, POII: https://resh.edu.ru/subject/29/10/
MIPUHAUIEKALUX K Pa3INYHBIM buGnmoteka L{OK: https:/lesson.edu.ru/04/10
KJlaccam
[IpupoiHBIE NICTOYHUKHT

JIEBOJOPOAOB: ITPUPOIHBIN ra3
14 fn I HHEI HH @TEHEI i . POILI: https://resh.edu.ru/subject/29/10/
OTYTHPIC HE "e asel, butGmoreka [TOK: https:/lesson.edu.ru/04/10

HE(PTH U IPOAYKTHI €€
nepepadoTKu

15 [IpupoHbIE HCTOYHUKHI POIII: https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

YIII€BOJOPOAOB: IPUPOIHBIN a3
Y TIONTyTHBIE HE(PTAHBIC Ta3bl,
HEPTH U IPOAYKTHI €€
nepepaboTKH

Bbub6mmoreka ITOK: https://lesson.edu.ru/04/10

KonTponbhas pabota o pasaeny

POII: https://resh.edu.ru/subject/29/10/

16 «YTHEBOJIOPOIBI» Bbu6mmoreka LIOK: https://lesson.edu.ru/04/10
[IpenenbHble OJHOATOMHBIE

17 bl ] A POIII: https://resh.edu.ru/subject/29/10/
CHHUPTRL: METAROJ 1 STaHO. bubaunoreka LIOK: https://lesson.edu.ru/04/10
Bonopoanas cBs3b

18 MHOroaToMHbIE CIIUPTHI: POUI: https://resh.edu.ru/subject/29/10/
STUJICHTJIMKOJIb U TJIULIEPUH bubmmoreka [TOK: https://lesson.edu.ru/04/10
DeHOJI: CTPOCHUE MOJIEKYJIBI, ]

19 o P Y POIL: https://resh.edu.ru/subject/29/10/

mfmecme 1 XHMITIECKHIe bubaunoreka [IOK: https://lesson.edu.ru/04/10
CBONCTBA, IPUMEHEHUE

20 Anbreruasl: GopMaIbaAerul 1 POIL: https://resh.edu.ru/subject/29/10/
areraabIerua. AeToH Bu6mmoreka LIOK: https://lesson.edu.ru/04/10
OIHOOCHOBHBIE NTPEENIbHbBIE .

91 A 6 pel ) PDILI: https://resh.edu.ru/subject/29/10/
KaPOOHOBLIC KHCIIOTHL: bubmuorexa ITOK: https://lesson.edu.ru/04/10
MYypaBbUHAas U YKCyCHast
[TpakTryeckas padora Ne 2. .

99 Croi . POII: https://resh.edu.ru/subject/29/10/
(BOHCTEA pacTBOPa YKCYCHOH bubaunoreka [IOK: https://lesson.edu.ru/04/10
KHUCJIOTBD)

CreapuHoBas U 0JIEMHOBAsI

93 P POIL: https://resh.edu.ru/subject/29/10/
KHCTIOTBL, KaK NPEACTaBITEIH bubnuoreka LIOK: https://lesson.edu.ru/04/10
BBICIITUX KapOOHOBBIX KUCIIOT

24 Mpbuia KaKk COJId BBICIINX PO https://resh.edu.ru/subject/29/10/
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KapOOHOBBIX KUCIIOT, UX MOIOLIEE
JIENCTBUE

Bbubmmoreka [TOK: https://lesson.edu.ru/04/10

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX

POUI: https://resh.edu.ru/subject/29/10/

25 KUCIOT. ['uaposin3 CIOXKHBIX Bbub6mmoreka ITOK: https://lesson.edu.ru/04/10
3¢upos

%6 Kupsl: ruaponn3, npuMeHeHue, POUI: https://resh.edu.ru/subject/29/10/
OMoJIOTNYeCcKast POJIb KHUPOB bu6mmoreka LIOK: https://lesson.edu.ru/04/10
VrieBoasl: COCTaB,

97 kiaccudukanus. Baxxuenmme POIII: https://resh.edu.ru/subject/29/10/
MPECTaBUTENM: TIIHOKO03a, bubmmoreka [TOK: https://lesson.edu.ru/04/10
bpykTo3a, caxaposa

28 Kpaxman u nemnroiosa kak POIII: https://resh.edu.ru/subject/29/10/
MIPUPOIHBIE MIOJTUMEPBI buGmmoteka L{OK: https://lesson.edu.ru/04/10
KonTponbHas pabota mo pazaen .

29 K P P pasAcity PDILI: https://resh.edu.ru/subject/29/10/
(RHICITOPOACONCIRATIIE bubaunoreka [IOK: https://lesson.edu.ru/04/10
OpraHUYECKUE COCTUHEHUSI

30 A . POILL: https://resh.edu.ru/subject/29/10/

MUHBL: METHITAMIH 1 aHIIH bubmuorexa ITOK: https://lesson.edu.ru/04/10
AMHMHOKHUCIIOTHI Kak aM()OTEepHBIE

31 OpraHUYeCKHUE COCTUHEHUS, UX PDII: https://resh.edu.ru/subject/29/10/
OMOJIOTHYECKOE 3HAYCHHE. bubnumoreka LIOK: https://lesson.edu.ru/04/10
Ilenrtuabl
benku kak npupoiHbIe

prpo POILI: https://resh.edu.ru/subject/29/10/
32 BBICOKOMOJIEKYJIIPHBIE

COCIUHECHUA

bubmuorexa ITOK: https://lesson.edu.ru/04/10
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OCHOBHBIE ITOHATUS XUMHUU .

33 1 POIL: https://resh.edu.ru/subject/29/10/
BHCOKOMOHnyMpHHX bubmumoreka LIOK: https://lesson.edu.ru/04/10
COEIMHEHU I
OCHOBHBIE MECTOJbI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX 1 POIII: https://resh.edu.ru/subject/29/10/
coenuHenuit. [lmactmaccsl, bubaunoreka [IOK: https://lesson.edu.ru/04/10
Kay4yyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34 5 9
[TPOI'PAMME
11 KIIACC
KoanuectBo yacoB
Ne Aara DJIeKTpOHHbIe HU(POBBIE
Tema ypoxka KoHTpo/bHBbI IIpakTnuyeckue | H3Yy4
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoThlI padoThI eHHA
XUMHUYECKUH JIEMEHT. ATOM. )
1 DMeKTpOHHAs KOHGHrypaITHs 1 POIII: https://resh.edu.ru/subject/29/11/
HIeKTp ypan bubmunoreka LIOK: https://lesson.edu.ru/04/11

aTOMOB
Ilepuoanueckuii 3aKOH 1
Ilepnonnueckas cucrema

5 XUMHYECKHnX 3y1eMeHToB J[. 1. 1 POIII: https://resh.edu.ru/subject/29/11/
MenneneeBa, uX CBS3b C bubmuoreka ITOK: https://lesson.edu.ru/04/11
COBPEMEHHOM TEOPUEHN CTPOECHUS
aTOMOB

3 3aKOHOMEPHOCTH U3MECHECHUS 1 POIIL: https://resh.edu.ru/subject/29/11/
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CBOICTB XMMHYECCKHUX 3JICMCHTOB U
UX COEJIMHEHUH I10 Tpynrnam 1
nepuojiaM. 3HaueHHe
MEePUOIUYECKOro 3aKOHA U
CHCTEMBI XMMHYECKUX DJIIEMEHTOB
.. MenneneeBa B pa3BUTHH
HayKH

bubmuorexa ITOK: https://lesson.edu.ru/04/11

Crpoenue BeniecTBa. XUMHYECKast
CBA3b, eé BUbI; MEXaHU3MbI
00pa3oBaHus KOBAJCHTHOM CBSI3H.
BonopoHas cBs3b

POUI: https://resh.edu.ru/subject/29/11/
bubmuoreka ITOK: https://lesson.edu.ru/04/11

BaneHTHOCTb.
DIIEKTPOOTPULIATENLHOCTb.
Crenens okuciaenns. Bemiectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

POUI: https://resh.edu.ru/subject/29/11/
bubaunoreka ITOK: https://lesson.edu.ru/04/11

[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOUTHBIE
pactBOpbl. MaccoBast 1015t
BEILIECTBA B PACTBOPE

POUI: https://resh.edu.ru/subject/29/11/
Bbubauoreka ITOK: https://lesson.edu.ru/04/11

Knaccudukanus 1 HOMEHKIAaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'emeTnyeckas CBA3b
HEOPraHWYECKUX BEIIECTB,
Pa3JIMYHBIX KJIACCOB

POUI: https://resh.edu.ru/subject/29/11/
bubmmoreka ITOK: https://lesson.edu.ru/04/11

Knaccugukarus XuMruuecKux
peakuuii B HEOPraHUYECKOU U

POUI: https://resh.edu.ru/subject/29/11/
bubmuoreka ITOK: https://lesson.edu.ru/04/11
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OpraHUYECKON XUMUH. 3aKOH
COXpaHEHHUS MacChl BEILIECTB;
3aKOH COXPaHEHUS U MPEeBpaICHUS
SHEPTUU MPU XUMUUECKUX
peakimsx

CxkopocTtsb peakiuu. O0paTumMblie

POUI: https://resh.edu.ru/subject/29/11/

d peaKiuy. XumHieckoe bubmunoteka LIOK: https://lesson.edu.ru/04/11
paBHOBecHE
ITpakTrueckas padora Ne 1.

10 «BnusHue paznuyHbIX GaKTOpoOB POII: https://resh.edu.ru/subject/29/11/

Ha CKOPOCTh XMMUYECKOU bu6nuoteka LIOK: https://lesson.edu.ru/04/11
peakIum»

DIEKTPONUTHYECKAS

nuccormanus. [lonsitue o

11 BOIOpoHOM ToKazarene (pH) PDIII: https://resh.edu.ru/subject/29/11/
pactBopa. Peakiiuu noHHOTO bubmunoreka LIOK: https://lesson.edu.ru/04/11
oOMeHa. ['uaponu3 opraHuyecKux
Y HEOPTaHUYECKUX BEIICCTB
OKHUCIUTENBHO-

12 BOCCTAHOBUTEJIbHBIE PEAKLIUU. POUI: https://resh.edu.ru/subject/29/11/
[TonsiTue 06 smeKkTpoan3e bu6mmoteka LIOK: https://lesson.edu.ru/04/11
pacIuiaBoB M pacTBOPOB COJIEH

13 KoHnTtponbHas pabota 1o pazueny POUI: https://resh.edu.ru/subject/29/11/
«Teopernueckre OCHOBbI XUMHUU» bubmunoreka [IOK: https://lesson.edu.ru/04/11
M )

CTAILIEL, MX H?H())KeHHe B PBII: https://resh.edu.ru/subject/29/11/

14 [Meproamueckoii cucreme

XUMHYECKHX 31eMeHToB [l. H.

bubmuoreka ITOK: https://lesson.edu.ru/04/11



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

MennieneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O0mmue
(u3HyecKre CBOMCTBA METAIIIOB

CruraBbl METAIJIOB.

POUI: https://resh.edu.ru/subject/29/11/

15 9HeKTpOXHBqueCKHH P bubmuoreka ITOK: https://lesson.edu.ru/04/11
HanpspKeHUH METAIIIOB
XHMHYECKHE CBOMCTBA

16 BaXHEHIIINX METAINIOB (HATPUH, POUI: https://resh.edu.ru/subject/29/11/
KaJIni, KaJbI[Ui, MarHui, bubnuoreka ITOK: https://lesson.edu.ru/04/11
ATIOMUHHN ) U UX COSAMHCHUI

17 XUMHYECKUE CBOKMCTBA XpPOMA, PDIII: https://resh.edu.ru/subject/29/11/
MEOU U UX COCOUHEHUN bubmuoreka ITOK: https://lesson.edu.ru/04/11

18 XuMHUYECKHe CBOMCTBA IIMHKA, PDIII: https://resh.edu.ru/subject/29/11/
JKeJie3a U X COESTMHEHMI bubmuoreka ITOK: https://lesson.edu.ru/04/11
[TpakTrueckas padora Ne 2. )

19 ,,Pp P PBII: https://resh.edu.ru/subject/29/11/

CHICHHE KCICPHMEHTATbHRIX bubaunoreka ITOK: https://lesson.edu.ru/04/11

3a7a4 no teme «Metamib»"
Hewmeranmnbl, X 1mojgoXxeHue B
[Tepunoguueckoi cucreme

20 proa u POILL: https:/resh.edu.ru/subject/29/11/
XAMIHCCKHX SIICMCHTOB /2. L bubauoreka IIOK: https://lesson.edu.ru/04/11
MeHeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21 ®dusndeckue CBOMCTBA POIIL: https://resh.edu.ru/subject/29/11/

HEMETAJUIOB. AIIJIOTPOIHUS
HEMETAIIOB (Ha puMepe
KHCIIOPOJia, cephl, pocdopa u

bubmmoreka ITOK: https://lesson.edu.ru/04/11
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yriepojia)

XHUMHUYeCKre CBOMCTBA I'aJIONCHOB,

PDIII: https://resh.edu.ru/subject/29/11/

22 Cepbl U UX COCIMHEHUN bu6munoteka LIOK: https://lesson.edu.ru/04/11

93 XuMHUYECKHE CBOMCTBA a30Ta, PDIII: https://resh.edu.ru/subject/29/11/
dbocodpa 1 ux coequHEHUN bu6mmoteka LIOK: https://lesson.edu.ru/04/11

24 XUMHUYECKUE CBOKCTBA YIIIEPO/a, PDIII: https://resh.edu.ru/subject/29/11/
KpPEMHUS U UX COSTMHEHUI bubmuoreka ITOK: https://lesson.edu.ru/04/11

o5 [IprumeHeHne BaxHEUInX PDIII: https://resh.edu.ru/subject/29/11/
HEMETaJIJIOB U UX COCIUHCHUHU bubmuoreka ITOK: https://lesson.edu.ru/04/11
O000I11IeHNE U CUCTEMATU3ALUS
3HaHUM 110 Teme «HeMeTamsn.

26 B POUI: https://resh.edu.ru/subject/29/11/

PIAMCIICHIT O ypaliHeHMM bu6mmotreka LIOK: https://lesson.edu.ru/04/11
XUMUYECKUX PEaKLUUi U
TEPMOXUMHYECKUE PACUETHI
ITpakTrueckas padora Ne 3. )

97 lf P POII: https://resh.edu.ru/subject/29/11/
(FCIICHAC IRCTICPUMCHTATILHBIX bubmuoreka IIOK: https://lesson.edu.ru/04/11
3a7a4 no teme "Hemeranasr"»

28 KonTponbHas paboTa no reMam POIII: https://resh.edu.ru/subject/29/11/
«Metamnel» u «Hemeranms» Bbubauoreka ITOK: https://lesson.edu.ru/04/11
Heopranuueckue n oprannyeckue

2 P o P PALLL: https://resh.edu.ru/subject/29/11/
KHCTIOTBL HICOPTafHaccrie 1 bubmmoteka LIOK: https://lesson.edu.ru/04/11
OpraHUYECKHE OCHOBAHUS
AMoTepHbIe HeopraHuyeckue u

30 OpPraHUYECKUE COCTUHEHHUS. POUI: https://resh.edu.ru/subject/29/11/

I'eneTnyeckas CBS3b
HCOPTaHUYCCKUX U OPraHNuYCCKUX

bubmmoreka ITOK: https://lesson.edu.ru/04/11
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BCIICCTB

Ponp xumuu B o0ecieueHun
JKOJIOTUYECKOH, JHEPreTUUECKON U

PDIII: https://resh.edu.ru/subject/29/11/

31 MUIIEBON 0€30MacHOCTH, PA3BUTHH . bubmunoreka [IOK: https://lesson.edu.ru/04/11
METUTTAHBI
[TpencraBnenus 06 oOmMUX

32 HAy4YHbIX MPUHLIMIIAX 1 PDIII: https://resh.edu.ru/subject/29/11/
IIPOMBIIUIEHHOT'O MTOJIY4Y€HHUS bu6mmoteka LIOK: https://lesson.edu.ru/04/11
BOKHCUIIINX BEIICCTB

33 YenoBek B MUpPE BEUIECTB U 1 PDIII: https://resh.edu.ru/subject/29/11/
MaTepualioB bubmunoreka LIOK: https://lesson.edu.ru/04/11

34 X 1 POUI: https://resh.edu.ru/subject/29/11/

HIMITH 310POBRE HETOBCka Bbubauoreka ITOK: https://lesson.edu.ru/04/11
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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