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HOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa o XuMuM Ha ypOBHE CpeHero o0uiero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoi
@deneparun», TpeOOBaHMA K pe3yldbraTaM OCBOEHHUS QenepalbHOl  00pa3oBaTeIbHON
nporpammsel cpennero odmero oopazoanust (OOII COO), npeacraBinenHsix B denepaibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctanmapte COO, ¢ yuérom Konmenmuu mpemnojaBaHus
yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peanu3yroIMX OCHOBHBIE 00pa30BaTe/IbHbIE POTPAMMBI, U OCHOBHBIX MOJI0KeHUN «CTparerun
pa3Butus BocniuTanus B Poccuiickort ®deaeparuu Ha nepuoya ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MNOAXOAOB K pa3pabOTKE NOpOorpaMmbl MO XHWMHH, K ONPEACICHHUIO OOIIen
cTpareruu oOy4YeHus, BOCOUTAHUS U Pa3BUTHUS O00y4arolMXCs CPEACTBAMHU y4eOHOIO mpeamera
«Xumusa» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUJIM KOHIIENITyaJdbHBIC TOJIOXKEHUS
®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IENEH, comepkKaHUs, pe3yJIbTaTOB OOy4YeHUs U
TpeOOBAHMI K YPOBHIO MTOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe oOpa3oBaHUE, IMOJIYy4aeMO€  BBITYCKHHKaMU  00IIe00pa3oBaTebHON
OpraHu3alliM, SBJIAECTCS HEOTHEMJIIEMOM 4YacThl0 HUX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAOIIMM 3TAallOM pEaM3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IEHHOCTEH, MNPUCYIIMX LEJOCTHOW CHUCTeME XHUMHUYECKOro 00pa3oBaHUsl. OTH I[EHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MPUPOAbI, (hOPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYpbI
YEeJIOBEeKa, a TaKXKe DSKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
npUpoaHoH cpene. PeanusyeTcs xumuueckoe oOpazoBaHue 00y4darOIIMXCsl HA YPOBHE CPEIHETO
oO1rero oOpa3oBaHMs CPeICTBAMM y4E€OHOro mpeaMera « XUMHs, COACPKAHUE U MOCTPOCHUE
KOTOPOTO OINpEAENICHbl B MNPOrpaMMe MO XHUMHH C YYE€TOM CHEHU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIbI M B MATEPUAJIBHON KU3HHU OOIIECTBA, a TAaKXKe C YUETOM OOIIMX
Heseil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSSHUE CUCTEMBI CPEIHEro OOIIEero
oOpazoBanus B Poccuiickoit @enepanumu.

XUMHSI KaK 3J€MEHT CUCTEMBbI €CTECTBEHHBIX HAYyK UTPAaeT 0COOYIO POJb B COBPEMEHHOMN
IMBWIN3ALMK, B CO3JJaHUU HOBOM 0a3bl MarepualbHOW KynbTypbl. OHA BHOCHUT CBOW BKJIAJ B
(dbopMHpOBaHUE PALIMOHATBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE 1IEJIOCTHOTO MPEICTABICHUS
00 OKpyKaroleM MHUpPE KaK O €IMHCTBE MPUPOMBI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXAY CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOKHBIMU OOJIACTSIMU TPUMEHEHUSI.

TecHO B3aMMONEWCTBYSl C JIPYTMMHU €CTECTBEHHBIMM HayKaMH, XHUMHUS CTajna
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KyIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyda U
AKU3HHU Kaxa0ro wieHa obduiectsa. CoBpeMEeHHAsi XUMHs KaK Hayka CO3MJiaTelbHasi, Kak HayKa
BBICOKMX TEXHOJIOTHH HallpaBjieHa Ha pelieHre I00ajJbHbIX MPOOJIeM YCTOWYMBOIO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTHYECKOM O€30MacHOCTH U
OXpaHbl 3I0POBbS.

B coorBercTBUM ¢ OOLMMHU MLENSIMH W MNPUHLMIIAMH CpPEAHEro oOiiero oOpa3zoBaHUs
conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUYEHHS) OPUEHTUPOBAHO
IPEUMYIECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOIUMYIO UM JJIs
BBIPAOOTKH MHMPOBO33PEHUECKUX OPHUEHTUPOB, YCIEIIHOTO BKIIIOYEHHUS B JKM3Hb COLMYMA,
IPOAOKEHHUST 00pa3oBaHUs B PA3jIMYHBIX OO0JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C
XAMUEH.

CocraBinsOmMUMH  TIpeaMeTa «XUMHUsS» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeopraHuyeckasi XMMHs, OCHOBHBIM KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMa 3HAHUI 110 HEOPTraHUYECKOM XUMHUU (C BKIIFOUEHUEM
3HAHUN U3 OOIIEH XUMUK) U opraHudeckor xumuu. opMupoBaHUe TaHHOW CUCTEMbl 3HAHUU
IpU U3YYEHHHM IpeaMera 00ecredyrMBaeT BO3MOXXHOCTh PACCMOTPEHHUsI BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHATUN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckas XuMmusi» U «O011as 1 HeopraHuyeckas
XUMUS» CPOPMUpOBaHA B MPOrpaMMe M0 XMMHH Ha OCHOBE CUCTEMHOTO MOAXO0Ja K U3YUYECHHIO
y4eOHOro Marepuana u OOyCJIOBJIEHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONPENENIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHUHU BEIIECTBA



pacCcMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHSI OPTaHUYECKUX COCAUHEHHM, a
TAaKXXE€ Ha YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX NPEACTABICHUNA O CTPOCHMM BELIECTB.
Ceenenust 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOJOB JO
CJIIOXKHBIX OHOJIOTMYECKH aKTUBHBIX COEIMHEHHMH. B Kypce opraHM4eckol XMMHUH MOIY4arOT
pa3BuTHE C(OPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO O0IIEro oOpa3oBaHUs IEpBOHAYaIbHBIC
MPECTABICHUS O XUMHUECKOM CBSI3U, KIACCU(UKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBONCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yIIOM 3peHHsI B mpeamere «XuMHs» 0a30BOr0 ypOBHS pPaccMaTpHUBAETCS
U3YYCHHBII HAa YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHHsA TEOPETUUYECKH Marepuan u
(akTOIOTHUECKUE CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HeopraHu4eckass XuMHUs» O0yUYaroIIUMCS TPEIO0CTABISETCS BO3MOKHOCTh 0CO3HATh
3HAYEHUE MEPUOJIMYECKOrO 3aKOHA C OOIIETEOPETHYECKHX M METOHOJOTMYECKUX IMO3ULIHM,
IyO’Ke TOHATh HCTOPUUYECKOE W3MEHEHHe (YHKIMM 3TOr0 3akoHa — OT 00o0Imaromei 10
OOBSCHSIOIIEH W MMPOTHOZUPYIOIICH.

Ennnas cucrteMa 3HaHMM O BOXKHEWIIIMX BEHIECTBAX, UX COCTABE, CTPOECHHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAK)KE€ 0 XUMUUECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nononHsieTcs B Kypcax 10 m 11  kjmaccoB 3reMEHTaMu  COAEpKaHUS, HMEIOINIUMHU
KyJAbTYPOJOTUYECKMH M TNPUKIAJHON Xapakrep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XUMHH C JAPYTMMH HAayKaMH, PACKPBIBAIOT €€ pPOJb B ITO3HABATEIBHOU H
PAKTUYECKON JEATENBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K MPOLECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIIOKECHUM XUMUU, TOMOTalOT BBIMTYCKHUKY
OpUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKU OCMBICIMBATh WH(POPMALIUIO U MPUMEHSTh €€ /Jis MOMOIHEHUS 3HAHUM, pelIeHUs
WHTEIJUIEKTYAIBHBIX U DKCIIEPUMEHTAJIBHBIX HMCCIEI0BATEIbCKUX 3a7ad. B memom comep:kaHue
y4eOHOro npeaMera « XUMHUsS» JaHHOTO YPOBHS M3YUEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIMXcsi MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMaHUS (PriIocOoCKUX UAEH, TAKUX KaK:
MaTepUaJIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUuYeCKOTO MHpa, OOYCIOBIEHHOCTh CBOICTB
BEIIECTB HMX COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTb NPUPOAHBIX SBIECHUW NYyTEM
DKCTIEPUMEHTAa W PEIICHUS MPOTHUBOPEUMA MEXTY HOBBIMU (PakTaMu M TEOPETUUYECKUMHU
NPENNoChUIKAMU, OCO3HAHHME POJM XHMHHM B PEIICHHH SKOJOTMYECKHX MpoOieM, a TakKkKe
npoOieM cOEepekeHUs HHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHUUA M
MaTepHUasoB.

B mnnane pemeHuss 3anad BOCHUTAHMS, PAa3BUTHS M COIMAIU3ALMM  OOy4YarOIIMXCS
MPUHATBIE TPOTPAMMOM IO XMMHUHU TOAXOAbl K OMPEACICHUIO COACPKAHHUS M TMOCTPOCHUS
npenMeTa MpeaycMaTpuBatoT (OPMUPOBAHNE YHUBEPCATbHBIX YUEOHBIX EUCTBHM, UMEIOIIUX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHs MPoOIeM, OUCKa, aHaln3a
U 00paboTku uWHGOpMALUH, HEOOXOMUMBIX MJIsi NPUOOPETEHHsS] ONbITA NPAKTUYECKOM U
MCCIIEN0BATENBCKON IESITENBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B MIO3HAHUN XUMHH.

B npakTuke npenojaBaHus XMMHUH Kak Ha YPOBHE OCHOBHOT'O 00ILIEr0 00pa3oBaHUs, TaK U
Ha YpOBHE cpeAaHero ooOmero oOpa3oBaHMs, TPU  ONpPEIEICHUU  COAEpKATeIbHOU
XapaKTEPUCTUKU LEJIe W3Y4YEHUs NPEIMETa HAMPABICHUEM IIEPBOCTENEHHOW 3HAYUMOCTH
TPAAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XMUMHUYECKOM HayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHMSI, NMPAKTUYECKOW IEATEIIBHOCTH YEJIIOBEKA M Kak OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KyiIbTyphl. C METOIWYECKOW TOYKH 3pEHUS TakoW TOIXOod K
ONPENEIICHUIO LIETIEH N3YUYEHHUS MPEIMETA SIBISETCS BIIOJIHE ONPABIAHHBIM.

CormacHO TaHHOW TOYKE 3PEHUS INIABHBIMU LEISMH M3YYEHHUs MpeaMera «XUMHsD Ha
6a3zoBoM ypoBHe (10 —11 kJ1.) siBASIFOTCS:

e (opMHpOBaHHE CHUCTEMbl XHUMHUYECKHX 3HAHMM KaK BaKHEHIIeH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIE MOHATHS,
(dyHlaMEeHTAJIbHbIE 3aKOHBl M TEOPUM XHUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHMMaHUE CYUIHOCTH JOCTYIHBIX O0OOOLIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHHUE C UCTOPUEN UX PA3BUTHS U CTAHOBIICHHUS;

e (opmMupoBaHHe U Pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX pPEaKIUi, HEOOXOIUMBIX IJIsi PUOOPETeHHs] YMEHUNW OpPHUEHTHPOBATHCS B



MUpPE BEUIECTB U XUMUYECKUX SIBICHHUM, UMEIONUX MECTO B MPUPOJIE, B MPAKTHUCCKON U
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHUW U CIOCOOOB [EATEIHLHOCTH, CBSI3aHHBIX C HAOMIONCHWEM U
OOBSICHEHHMEM XHMHUYECKOTO SKCIIEPHUMEHTa, COONIOACHUEM TMpaBWil 0e30MacHOro
oOparreHus ¢ BEIeCcTBaMHU.

Hapsiny ¢ aTum, copepxarenbHasi XapaKTepUCTUKa LIeJel M 3a7ay U3yuyeHus MperMeTa B
porpamMme Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHH C HOBBIMH TIPUOPUTETAMHU
B CHUCTeMe cpeaHero obOmiero oOpa3zoBanusi. CerofgHss B MPENOJaBaHUM XUMHUHM B OOJbIIEH
CTeNeHW OTHAETCSA TPEANOYTEHHE MPAKTUYECKONM KOMIIOHEHTE COAEpXKaHUS OOydYeHUs,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 00II€00pa30BaTeIbHOM  OpraHu3alluu,
BJIAJICIONIETO HE HAOOPOM 3HaHMM, a (PyHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMHU U
YMEHUSIMU aKTUBHOTO TIOJYYCHHs 3HAHUW M MPUMEHEHHSI UX B PEAIbHOW JKU3HM VIS PEIICHUS
MPAKTUICCKUX 3a]1ad.

B cB3m Cc 3TUM Tpu UW3ydYeHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKUe MU U 331341, KaK:

amanrtaius  OoOydyaromuxcs K  yCIOBHSIM  JAWHAMUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHUE WHTEIUICKTYalbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K CamM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TMPUHSATHIO TPAMOTHBIX pENICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopMupoBaHue y OOYy4alOIIMXCS KIIOYEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETCHIIUH),
UMEIOINX YHUBEPCATBHOE 3HAYCHUE TSI PA3IMYHBIX BUIOB JACATEIHHOCTH: PEIICHUS TIPOOIIeM,
MOUCKa, aHaimu3a W o0paboTku wuHPOpPMAIMK, HEOOXOAMMBIX Jii NPUOOPETEHHS OIbITa
NEeATETLHOCTH, KOTOPasi 3aHMMAeT BaXHOE MECTO B MO3HAHWW XWMHH, a TAKXKE JJIS OIEHKH C
MO3UIIMKA  JKOJIOTHYECKONW O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB W XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TTO3HABATENHHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH
00y4aroIuXcs: CHOCOOHOCTH CAMOCTOSITENBHO NPHOOpETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHH C JKU3HEHHBIMH TIOTPEOHOCTIMH, HCIIOIH30BaTh COBPEMEHHBIE WH()OPMAITMOHHBIE
TEXHOJIOTHH IS TIOMCKA M aHalIn3a YIYCOHOW W HAyYHO-TIOMYIIPHON HHPOPMAITUA XUMUIECKOTO
COZIepIKaAHUS;

dbopMHUpOBaHUE U PA3BUTHEC Y OOYUAIOMINXCSI ACCOIMATUBHOTO M JIOTHYECKOTO MBITTUICHHSI,
HAOIIONATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAMMEBI, B
YaCTHOCTH, MPH TUTAHUPOBAHWHU U TIPOBEICHUN XHMHUYECKOTO AKCIICPUMEHTA,;

BOCIIUTaHUE Yy OOydYaromMXCcs YOSKIEHHOCTH B TYMaHHCTHYECKOW HAMpPaBICHHOCTH
XUMUH, €€ BaXHOH pOIMM B  PEIICHWH TIJI00ATbHBIX TPOOJIIEeM  paIrMOHAIBHOTO
MIPUPOJIOTIONIE30BAHMS, TTOMIOJIHEHHSI YHEPTETHUCCKUX PECYpCOB M COXPaHEHHUS MPHUPOITHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeKXHOTO OTHOUICHUS K TPUPOAEC M CBOEMY
3JI0POBBIO, a TAK)KE MIPUOOPETCHUS OIBITA MCIOIL30BAHUS TTOYICHHBIX 3HAHUHN JUTST TIPHHITHS
I'PaMOTHBIX PEIICHUNA B CUTYAITUIX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMHU.

B ydyeOHOM miaHe cpeaHero oOriero oOpa3oBaHus MpeaAMET «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00macTn « EcTeCTBeHHO-HAyYHBIE TPEAMETHI.

OO1mee yuCiIO 4acoB, OTBEACHHBIX IS U3yUEHHUS XMMHUHU, Ha 0a30BOM ypOBHE CpPEIHETO
obmiero obpazoBanus, coctarisieT 68 yvacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11
kiacce—34yaca(lyacBHenento).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMUU

[IpeqMeTr opraHMYeCcKOM XUMHH: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B MOJIYYECHUU
HOBBIX BEIIECTB W MarepuanoB. Teopus CTpPOEHUSI OpraHMYECKuX coeauHeHuid A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
T'omonorus, n3omepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIWHEHUSX — OJIHMHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o0  KiIaccU(pUKAUM  OpraHUYEcKUX  BemiecTB.  HomeHkmarypa
OpraHUYEeCKUX COCIUHEHMH (CUCTeMaTHdecKas) W TPUBUAIbHBIE Ha3BaHMUS BaKHEHIIMX
MIPEACTABUTENEHN KJIACCOB OPTAHUYECKUX BEIIECTB.

DKCIIEpUMEHTAJIbHBIE METO/Ibl U3yUYEHHS BEIIECTB U UX MPEBPALICHUI: 03HAKOMIICHHE C
oOpasliaMy OpraHMYeCKUX BEIIECTB U MaTepuallaMU Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHWYEeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB IMpPU HarpeBaHuM (IUTaBlieHHE, OOYIJIMBaHUWE U
TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHI psAd. MeTraH W 3TaH — MpOCTEUIINE
MPECTAaBUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUs ), HAXOXKJEHUE B IPUPOJIE, OTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PsAll. DTUJIIEH U MPOMUJIEH — MPOCTEUIINE
MPENCTABUTENN AJKEHOB: (PU3NYECKHE U XMMHYECKHME CBOMCTBAa (peakuuu THIPUPOBAHMS,
raJIOTeHUPOBAHUS, THAPATAIIUU, OKUCIICHUS U TIOJMMEPU3AIUN ), TOTyYCHUE U TPUMEHEHHE.

Anxanuensl: Oyranguen-1,3 u metunOyTtagueH-1,3: cTpoeHne, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius moauMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUIINI TPEICTABUTENIb AJIKWHOB: COCTaB, CTPOEHUE, (PU3NUYECKHE U XUMHUYECKHUE
CBOMCTBA (peaKkUMU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOIyUYEHUE U
MIPUMEHEHUE.

Apenbl. benson: cocrtaB, crpoenHue, (pumyeckre M XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/IH) IIOJIy4YEHHUE W NPUMEHEHHE. lonyon: cocmas, cmpoeHue,
Qu3suuecKkue u xumuyeckue ceotcmea (peakyuu 2an02eHUpoOsanUs U HUMpo8anus,), noiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. [eHernueckas CBsI3b MEXAY YIVIEBOAOPOLAMH,
MPUHAJICKAITUMHA K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie HUCTOYHUKHU YIIIEBOAO0POnOB. [IpupoaHbIil Ta3 U MonyTHBIE HEDTIHBIC Ta3bl.
Hedtr u e€ mnpoucxoxnenune. CrnocoObl miepepabOTKM He(TH: TEeperoHkKa, KpPEeKUHT
(TepMUYeCKUi, KaTaIUTUYECKUH), muponus. [IpoaykTel nepepadoTku HEPTH, X MPUMEHECHUE
B IIPOMBITIIUICHHOCTH U B ObITY. KaMEHHBIH yroibh ¥ MPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3yUEHHS BEIIECTB U MX MPEBPAICHUI: 03HAKOMIICHUE C
oOpasiamMu TIacTMace, KayqykoB U pe3uHbl, Kojutekiuu «Hedtb» u «Yromwy, MmonenupoBanme
MOJICKYJI YTJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, TPOBEACHNUE NPAKTHYCCKOW PaOOTHI:
IIOJIyYEHHE DTUJICHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Beluucienuss mo ypaBHEHHIO XUMUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIH).

Kuciiopoacoaepxamme opranu4eckue coeJUHEHU

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAHOM: CTpPOEHUE, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (PEAKUMU C aKTUBHBIMU METAJJIaMH, FaJOr€HOBOAOPOJAMHU, TOPEHUE),
IIpUMEHEHUE. BomoponHble CBA3M MEXAY MOJIEKYlIaMu CHUPTOB. /[lelicTBME MeTaHOna W
ATaHOJIA HA OPTaHM3M YEJIOBEKA.

MHoroaTtoMHbBIE CHHUPTHL. OTWICHIIMKOIb W TJIUIEPHH: CTpoeHue, (U3UYEeCKue u
XUMHUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE CO LIEJIOYHBIMUA METAJIaMH, KAU€CTBEHHAs! PeaKLUs




Ha MHOroaToMHble cnupThl). JleiicTBUEe Ha opraHu3M uesoBeka. [IpuMeHeHue mivuepuHa U
ATUJIEHIJIUKOJIA.

®deHo: CTPOCHHE MOJIEKYNbl, (U3HUYECKME U XHUMHYECKHUE CBOMCTBAa. TOKCHMYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunbl U xemowusl. DopMmanbAeTuj, aleTadbIerull: CTpPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIUM),
NOJIyYEHUE U PUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (pU3MYecKue W XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kiacca KHUCIOT,
peakius dTepuduKanumn), norydeHue u npuMmerHerre. CTeapuHoBasi U OJIEMHOBAsI KUCIOTHI KaK
IPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOLIEE NEHCTBHE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupoB. buonornyeckas poJib ) KUPOB.

VYrneBoabl: cocTaB, Kilaccu(UKalys yIiIeBOI0B (MOHO-, TU- U MoJincaxapuabl). [roko3a —
IPOCTENIINI MOHOCaxapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYJbI, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa (B3ammopeiicTBue ¢ ruapokcuaoM Mmeau(ll), okucieHue aMMuauyHBIM PacTBOPOM
okcuna cepedpa(l), BoccraHOBIEHHE, OpOXKEHHE IJIIOKO3bl), HAXOXJAEHHWE B MPHUPOJE,
pUMEHEeHue, Ouonoruyeckas poib. PorocuHTe3. Opykro3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemmono3a kKak npupoaHbie noaumepsl. CTpoeHue KpaxMalia U LEJITI0I03bI.
dusnyecKkue 1 XUMUUECKUE CBOMCTBA KpaxMaia (THIPOIN3, KaYECTBEHHAs! PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3YyYEHMsI BEIIECTB M WX MPEBPAILLECHUMN: IPOBEICHUE,
HAOJIOIEHUE M ONMCAHHUE JIEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIUPTOB, Kaue€CTBEHHBIE
peakuuu OJHOATOMHBIX CIUPTOB (OKHCIeHUE 3TaHona okcuaoM Meau(ll)), MHOroaroMHbIX
cnupToB (B3aumojeiicTBue mmuepuHa ¢ ruapokcunom menu(ll)), anpaernnoB (okucieHue
aMMUa4HbIM pacTBopoM okcuya cepebpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajla ¢ HOJIOM), IMpOBEAEHHE NPAKTUYECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuétnrle 3agaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOW peakimuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEUIeCTBa WJIM NPOAYKTa PEaKIUH MO0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB MM IPOAYKTOB PEAKIIHH).

A3oTconepKaline OpraHn4eCcKue COCTUHEHUS.

AMUHOKHUCIOTBl Kak aM(pOTEepHble OpraHuyeckue coenuHeHus. dusznueckue u
XUMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mNpuMmepe IHuMHA). buonoruueckoe 3HaueHHE
aMUHOKHCIOT. [lenTubr.

benkn kak mpuUponHbIE BBICOKOMOJEKYISIpHbIE coeAuHeHus. [lepBuuHasi, BTOpUYHas U
TpeTHYHasl CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBAa OEJKOB: THIPOJIHM3, JEHATypalus,
KaueCTBEHHbIE pEaKIIUU Ha OEJIKu.

OKCIepUMEHTAJIbHbIE METOJbl M3Y4YEHMs BEIIECTB M MX MpPEBpalLICHU: HAOMIOICHHE U
OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HArpEeBaHWM, IIBETHHIC
peaKIu OSIKOB.

BbicokoMoIeKy/IsIpHbIE COeIUHECHUS

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJSIPHBIX COEAVMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE€ 3BEHO, CTENEHb IOJIMMEPU3ALNH, CPEIHsAsl MOJIEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHHUI — MTOJIMMEPU3ALUs ¥ MOJIUKOHICHCALIHS.

DKCEpUMEHTAIBHBIE METO/Ibl M3YYEHHS BELIECTB M UX NPEBPALLECHUN: O3HAKOMJIEHUE C
oOpa3amu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexXIpeaMeTHbIe CBA3H.

Peanuzanus MexnpeaIMeTHbIX CBS3€l MPU U3YYEHUH OpraHudeckord xumuu B 10 kiacce
OCYIIECTBIISIETCS Y€pe3 HCIOJIb30BaHHWE KAaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK H
MOHATUH, SBISIFONIMXCS CUCTEMHBIMHM [UISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
[UKJIA.

OO1ue ecTecTBEHHO-HAy4HbIE TMOHATHUS: SIBJICHHE, HAy4HbIH (akT, TUIOTE3a, 3aKOH,
TEOpus, aHalIu3, CHHTE3, KilacCU(UKAIMs, TePUOJUYHOCTh, HAOMIONEHNE, HU3MEPEeHHE,
DKCIIEPUMEHT, MOJIEIIMPOBAHHUE.



®dwus3uka: Marepusi, JHEPIrHs, Macca, aroM, OJIEKTPOH, MOJIEKyJla, SHEPreTUYECKHUi
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHAE BEIIEeCTBa, (PU3NIECKUE BETHMUNHBI U
SIMHUIBI UX U3MEPEHUSI.

buonorus: knmerka, opraHu3M, Ouocdepa, oOMEH BEIICCTB B OpraHu3Mme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BEIleCcTBA (OCIKU, YIIIEBOIBI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMEBIE, TOTUTUBO, PECYPCHI.

TexHOMOTHSI: MUIIEBHIE MPOTYKTHI, OCHOBHI palliOHAILHOTO TTUTAHUSI, MOIOIIHE CPE/ICTBA,
JICKapCTBEHHbIE W KOCMETHYECKHE IIpemapaTbl, MaTepuaibl H3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMUM

XuMHuueckud aieMeHT. ArtoMm. Sapo aroma, H30TOMBL. JIEKTPOHHAs OOO0JIOUKA.
DHepreTUYeCKUe YPOBHH, MOYPOBHU. ATOMHBIC OpOUTANH, S-, P-, 0- ameMenTsl. OCOOEHHOCTH
pacrpeiesIieHus: JIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs KOH(UTypaIHsi aTOMOB.

Ilepuonnueckut 3axkoH u Ilepuonnueckas cucrema xumuueckux syemeHtoB J[. H.
MenneneeBa. Cpsi3b nepuoauyeckoro 3akoHa M Ilepuoanyeckoil CUCTEMBI XHUMHUYECKHUX
anemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMMH TMPOCTHIX M CIIOXKHBIX
BEILIECTB [0 TpyNIiaM U repuoaaM. 3Ha4€HUE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHYECKas CBs3b. BHIIBI XUMUYECKONW CBSI3U (KOBaJIEHTHAs
HETOJIIpHAas W TOJsipHAsi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOU CBSI3U (OOMEHHBIN U IOHOPHO-AKIENITOPHBIN). BogoponHas cBsa3s. BaneHTHOCTS.
DneKTpooTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AaHUOHBI.

BemiectBa MONEKYASPHOTO M HEMOJIEKYIISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. TUIBl KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIMA
KPUCTAJUINYECKON PEIIETKHU.

ITonsTre 0 nUCHepCHBIX cucTemMax. MICTUHHBIE U KOJUTOUIHBIE pacTBOPbI. MaccoBas A0
BEIIECTBA B PacTBOPE.

Knaccudukamus Heopranudeckux coeauHeHuil. HomeHknarypa HeopraHWYecKHX
BelecTB. [ eHeTnuecKkas CBs3b HEOPraHUYECKUX BEIIECTB, NMPUHAMICKAINMX K Pa3IUYHBIM
KJIaccam.

Xumnueckas peakius. Knaccudukarumss XUMHUUECKUX PEaKIMid B HEOPTraHWYECKON H
OpraHUYECKOM XUMHUU. 3aKOH COXPaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBpaIlCHUs
SHEPIUH NPU XUMHUUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3UyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumnueckoe paBHOBecre. DakToppl, BIUSAIOMIME HAa COCTOSIHUE XMMHUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle [larense.

Onexrponutudeckas aucconuanus. CuibHbIe U ciadble AMeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BELIECTB: KUCJasl, HEUTpaJIbHAs, IIETOUYHAS.

OKUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METO/bl U3YUYEHUS BEUIECTB U UX MPEBPAILCHUI: JEMOHCTpAIIM
tabmui «llepuonnueckas cucrema xumuueckux sneMmeHToB [[. WM. MenneneeBa», mzydeHmue
MoOJieTiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe M ONHCAaHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BELIECTB € MTOMOILIBI0 YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MPOBEIECHUE MPAaKTUYECKOW paboThl «BiusHue pa3nuyHbiX (PaKTOpoB Ha
CKOPOCTb XUMHUYECKON PEAKIIUNY.

Pacuérnsle 3anaun.

Pacu€Tel 10 ypaBHEHHSM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXHUMHUUYECKHE
pPacy€Thl, PACYETHI C UCMOJIB30BAHUEM MOHITHUS «MACCOBAS JOJISI BELLIECTBAY.

Heopranuyeckasi xXumms



Hemeramnbr. Ilonoxkenue HemerayoB B Ilepuogudeckoil CHUCTEME XUMHUYECKHX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHsS aroMoB. DU3MUECKHUE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOITUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoa, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETa/IOB (rajJoreHOB, cepbl, a3oTa, docdopa,
yoiepoga W KpPEeMHHUsS) M WX COCIUHEHHMM (OKCHIOB, KHCJIOPOJCOACPKAIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprumMeHeHne BAXKHEHIIIUX HEMETAIIOB U X COCAUHECHUH.

Mertasbl. [Tonoxkenne metauioB B [lepruogudeckoit cUCTEME XUMUYECKUX IIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOCHHS IIEKTPOHHBIX 000JIOYEK aroMOB MeTayuioB. OOmue
¢dbusnyeckue cpoiicTBa MeTauioB. CIjlaBbl METAUIOB. DIEKTPOXUMHYECCKHUHN DSl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XHEHIIMX METAJUIOB (HATpHM, Kajauil, KaJblMi, MarHum,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJIb) U UX COSAUHEHUM.

OG61ue crocoObl MOMyUYeHUST MeTAITOB. [I[puMeHeHne MEeTaJIIOB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U MX MPEBpAICHUN: H3y4YCHUE
KOJUIEKITMH «MeTalljibl U CIUIaBbl», OOpa3lloB HEMETAILIOB, PEIIEHHE 3KCIIEPUMEHTAIBHBIX
3aa4, HaOIIOJACHHWE M  OINHUCAHHWE JEMOHCTPAllMOHHBIX U JIAOOPATOPHBIX  OIBITOB
(B3auMOICCTBHE THIAPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIIEJIOYEH, KaueCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemiecTBa MM 0o0bEMa Ta30B IO HU3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacu€éThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIICCTB UMEET IIPUMECH.

XHUMHA U KU3HDb

Ponp xumun B 00ecTicueHHH YKOJIOTHYECKOM, SHEPreTHUECKON U MUIIEBOM OE3011aCHOCTH,
pa3BuTuu MeauuuHbl. [loHATHE O HaAydyHBIX METOJIaX MO3HAHMUS BEIIECTB U XUMHYECKHX
peaKIui.

[IpencraBmennss 00 OONIMX HAyYHBIX NPHHIUMIIAX MPOMBIIUICHHOTO  ITOJYYCHHS
Ba)KHEHUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB W MATEPUATIOB: BAXKHEWUIIME CTPOUTEIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKHU, CTEKJIO, K€pAMHUKA, MaTepuajbl Ui SJIECKTPOHUKH,
HaHOMaTepHaJjbl, OPraHUYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHsSL M 310pPOBbE 4YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBuJIa 0€30MMaCHOTO MCIOJIb30BAaHUS MPEMapaToB OBITOBOM XMMHH B TTIOBCETHCBHOM KU3HHU.

MexnpenmMeTHbIE CBA3U.

Peanuzanus MeXIIpeAMETHBIX CBSI3€W MPU U3yUYECHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 MCHOIb30BaHME Kak OOIMX €CTeCTBEHHO-HAYyYHBIX
MOHSITHUM, TaK W TIOHATHUM, SBISAIOIMIMXCS CUCTEMHBIMHA IS  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4HbId (aKT, THUNOTE3a, 3aKOH, TEOpHf,
aHaaus, CHUHTE3,  KiaccuduKaIus, MIEPUOIMYHOCTD, HAOJIIONECHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusznka: Marepusi, SHEPrus, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, HU30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, JHEPTETUYCCKUI YPOBEHB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BeIeCcTBa, (PU3NUCCKUE BEIMUYMHBI M SAMHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHum3M, 3KOocHUCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BHUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHoorus: XUMHYECKasA MIPOMBIIUIEHHOCTb, METaJUTyprus, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTepUaoB., CEJILCKOXO3IHUCTBEHHOE MIPOU3BOJICTBO, MMUIIEBas
MIPOMBITIICHHOCTh, (DapMarieBTU4YecKasi MPOMBIIIICHHOCTh, MPOU3BOACTBO KOCMETHYECKHUX
MpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€PUANIOB, JIEKTPOHHAS MTPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COQO ycranaBnuBaeT TpeOOBaHUSI K pe3yjabTaTaM OCBOEHUS OOYyYarOMIMMUCS
IIporpamM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U PEIMETHBIM).
HayuyHo-mMeTonnueckoil OCHOBOM il pa3paldOTKU IJIAHUPYEMBIX PpE3YyIbTaTOB OCBOEHMS
MPOrpaMM CPETHETO 00IIero 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIHbHOCTHBIN MOIXO/.

B COOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yJAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHUS
BBIJICJICHBI CJIEYIOIINE COCTABIISIOLIHE:

OCO3HAHHWE O00YyYarOIUMUCS POCCUICKON I'pakIaHCKOW MACHTUYHOCTU — TOTOBHOCTHU K
CaMOPA3BUTHIO, CAMOCTOSTENBHOCTH H CAMOOIPEIETIEHUIO;

HaJM4he MOTUBALIUU K O0YYEHUIO;

L[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIAECHUN JTUYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH U UCTOPUYECKHUX TPaaAULIMiA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCA B CBOEU JIESITEIIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4Khe MPaBOCO3HAHUS IKOJIOTUYECKOW KYJAbTYphl U CIIOCOOHOCTM CTAaBUThH LIEJIU H
CTPOUTD KU3HEHHBIEC TIJIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUSA MpeaMeTa «XHUMHsD» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM W BOCIHTATEIbHON JESATENIBHOCTH B COOTBETCTBHM C T'yYMaHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHU M HJ€AJIaMH POCCUKCKOTO
IPaXKJAHCKOrO0 OOIlEeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMU M TpPaBUIAMU TOBEICHMS,
COCOOCTBYIOUIMMHU ~ MPOLECCAM  CaMOIIO3HAHUS, CaMOpPAa3BUTHUS W HPABCTBEHHOTO
CTAHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PEe3yNbTATHI OCBOCHUS MpeaMeETa « XUMUSD» OTPakaroT C(hOPMUPOBAHHOCTh
OMbITa MO3HABATEIIbHOW M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalollMXCsl MO pealu3aluuu
MPUHSATHIX B 00IIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpaKaaHCKOr0 BOCIIMTAHUSA:

OCO3HaHUS 00YYaIOLIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBaXKEHUS
K 3aKOHY U IPABOMOPSAKY;

MPEICTABICHUS O COLUMAJbHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOILICHHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATENbHOCTH NPHU CO3JAAHMM y4EOHBIX
MIPOEKTOB, PEIICHUH Y4E€OHbIX U TO3HABATENbHBIX 3aJla4, BBIMNOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

COCOOHOCTM TOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
JPYTHUX MPHU aHAINU3€E PA3IMYHbBIX BUJIOB YU€OHOH JESTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

LEHHOCTHOTO OTHOIIECHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEUI0 OTEUEeCTBEHHOU
XUMUH;

YBaXEHUSI K MPOLIECCY TBOpPUYECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTHXKEHMSI HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIONECHUH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX MOMCKOB, MOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

UHTEpECa W TI03HABATEJIbHBIX MOTHBOB B IIOJYyYEHUM W IOCIEIYIOLIEM aHAJIA3€
UH(GOPMALIMK O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUeCTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallUM, CBSI3aHHbIE C XUMHUYECKUMH SIBICHUSIMU, U
NPUHUMATh OCO3HAHHBIE PEUIECHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE ITOBEJCHHUE M IMOCTYNKM CBOHUX TOBApHUIIEH C MO3ULIMIA
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBUI ITUX MMOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:



MOHMMAaHHUs EHHOCTEeW 370pOBOrO M 0€30MacHOro oOpasza KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NYECKOMY U TICUXUIECKOMY 370POBBIO;

coOmroneHnst mpaBuil 6€30MacHOTO OOpaIeHus] C BEMIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIESITEIHHOCTH;

MOHUMAHUS IICHHOCTH TPaBUJ WHIWBUAYAIHHOTO ¥ KOJUIEKTMBHOTO O€30TacHOTO
MOBEJICHUSI B CUTYAIIUSAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS TOCNEICTBUA W HEMPHATHS BPEIHBIX MPHUBBIYCK (YHMOTPEOIICHUS aJIKOTOJI,
HapKOTUKOB, KypEHHUS);

5) Tpy1oBOro BOCHIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEI0BATEILCKON JI€SITEIHHOCTH,
0O0I11I€CTBEHHO TOJIE3HOM, TBOPUECKOUN U IPYTUX BUAAX JIEATCIIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3aJlad COIMAIbHOMN
HaIIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeCa K MPAKTUYECKOMY M3YUYEHUIO Npo(ecCHil pa3IM4HOIo poAa, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaKEHUSI K TPYAY, JIOASIM TpyAa U pe3ylnbTaraM TPYIOBOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYaJbHOM TPAeKTOpUU OOpa30BaHMS,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX IUJIAHOB C Yy4€TOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB M MOTPEOHOCTEM 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[EJIECO00pa3HOr0  OTHOIICHUST K  TOpUPOAE, KaK  HCTOUYHHKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI  [JMOOAJIBHOTO  XapakTepa  HKOJOTMYECKUX  MOpoOsiieM,  BIUSHHS
HSKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM Cpeabl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTWXKEHUM XUMUHU [JIl pELICHUS
BOIIPOCOB PAllMOHAIBHOTO MPUPOAOIIOIH30BAHUS;

AKTUBHOTO HETPUATHUS JCUCTBUNA, MPUHOCSIIUX BPEI OKpYKalollel MpUpoaHON cpere,
YMEHUSI POTHO3UPOBATH HeOIaronpusiTHbIE AKOJIOTUYECKUE MOCJIEICTBUS
MPEINPUHUMAEMBIX I€MCTBUH 1 MPEIOTBPALIATH UX;

HaJIMYUs Pa3BUTOTO DKOJOTHYECKOTO MBIILICHUS, YKOJIOTUYECKOU KYJIBTYphl, OIbITa
NEATEIbHOCTH  SKOJOTHYECKOM HampaBICHHOCTHU, YMEHHUS PYKOBOJACTBOBAaTbCSI HWMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM MpPaKTUKE, CIIOCOOHOCTU M yMEHUs
AKTUBHO MIPOTHUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

MOHMMAaHMS CHENU(PUKH XUMHM KaK HayKd, OCO3HaHMs €€ poii B (POPMHUPOBAHUU
palMOHANIBHOTO HAYYHOIO  MBIIUIEHUS, CO3JaHUM LEJOCTHOTO TMpelCTaBieHUus 00
OKpYXKalIlleM MHpEe KaK O €JAUMHCTBE IMPHUPOJbl M 4YeJOBEKa, B IMO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pellIeHUH Mpo0ieM COXpaHEeHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJIi COBPEMEHHOM IUBWIM3AIMHU: B €&
I'YMaHUCTUYECKON HaNpaBIE€HHOCTH M BaXKHOM POJIM B CO3JJaHUU HOBOM 0a3bl MarepuaibHOU
KYJIBTYpbl, PEIICHUU TJI00ANbHBIX MPOOJIEeM YCTOMYMBOTO Ppa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM U IKOJOTMYECKOM OE30MacHOCTH, B Pa3BUTUU
MEJIUIINHBI, 00ECTICUCHUH YCJIOBUHM YCIICIIHOTO TPY/a M SKOJIOTHYECKH KOM(OPTHOMN >KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBCHHO-HAyYHOW TI'pPaMOTHOCTH: TIOHMMAHHUsl CYIIHOCTH METOIOB TO3HAHUSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJy4YaeMble 3HAHUS
JUIsl aHaiu3a W OOBSCHEHHUS SIBICHHM OKpPYXXAIONIEr0 Mupa M MPOUCXOIAIIUX B HEM
U3MEHEHMM, yMEHHUs Jiejarb OOOCHOBaHHBIE 3aKIIIOUEHUSI Ha OCHOBE Hay4HBIX (DaKTOB U
MUMEIOIIUXCS TaHHBIX C LIEJbIO MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XMMHUYECKHWE 3HAHMS [UJISl pEeLIeHUs
npo0JieM B peaibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpEca K MO3HAHUIO U HCCIIE0BATENbCKOM 1€ TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHU K HENPEPHIBHOMY OOpa30BaHMIO UM CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUM IO XUMHHM B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTIMU;



WHTEepeca K OCOOCHHOCTSIM Tpyla B pa3IUyHbIX cdepax mnpodeccunoHambHON
TESITETbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yabTaTbl OCBOCHHS Y4E€OHOro mnpeamera «XuUMHUS» Ha YpOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIEC ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCUUILITUHAPHbBIC
(MexXnpeaMeTHbIe) OOIICHAyYHbIE MOHSATHUS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHOM KapTHHBI
MUpa U cneluduKy METOIOB MO3HAHUS, UCIOIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEIIECTBO, DHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, Hay4yHbId (aKT, MPUHIIMI, TUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENOBaHUE, HAOMIONEHNEe, U3MEPEHUE, YKCIEPUMEHT U
Jpyrue);

yHUBEpCalibHble  ydyeOHble  JielicTBUS  (IIO3HABAaTENbHbIE,  KOMMYHHKATHBHBIE,
pEerylaTuBHbIC), obOecneunBaroniue (HopMupoBaHue (PYHKIIMOHAIBHOW TIPaMOTHOCTU H
COIIMAIbHON KOMITETEHIIMH 00Yy4arOIINXCS;

CIIOCOOHOCTh ~ OOYYaOIIMXCS  UCIOJB30BaTh  OCBOEHHBIE  MEKIUCIUITMHAPHBIE,
MHPOBO33PEHYECKHE 3HAHUSI U YHHBEpCAJIbHbIC y4eOHbIE ICHCTBUS B IO3HABATEIBHOW U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAJIbHBIMU YYEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiajeHne yHNBepCaJIbHbIMHU Y4eOHbIMH MO3HABATEILHBIMU ACICTBUAMM:

1) 6a3oBble JJOrHYecKHe JeiCTBHS:

CaMOCTOSATENIbHO (HOPMYIIUPOBATh M aAKTyaJIU3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMarpuBarh;

ONpENEATh LN JESITENIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTUIKEHUS,
COOTHOCHUTB PE3YbTaThl IEATEIIbHOCTH C TOCTABICHHBIMU LEISIMU;

WCIIOIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUSI — BBIICIATH
XapakTepHble NPU3HAKKM TMOHATHA M YCTaHABIMBATh HX B3aWMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOIIUE TIOHITHS I O0BSICHEHUS OTIENbHBIX (DAKTOB U SBIICHUIA;

BBHIOMPATh OCHOBAHUS M KPUTEPUU I KIacCU(PHUKAIMK BEHIECTB U XUMHUYECKHX
pEaKLNiL;

YCTaHABJIMBATh TPUUUHHO-CJIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYyKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX, (DOPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUECHHS;

MIPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHUU CUMBOJINYECKUE (3HAKOBBIE)
MOJIETI, TIPEOOpPa3OBBIBATh MOJCIBbHBIC MPEACTABICHUS — XWMHUYECKUH 3HaK (CHMBO)
DJIEMEHTa, XUMHUYEcKash (opmyrna, ypaBHEHHE XHMHUYECKOW pEaKIMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]ad, MPUMEHSTh Ha3BaHHBIE MOJICTHHBIC
NPEACTABICHUS JJIs BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4yaeMbIX BELIECTB W
XUMHUYECKUX PEAKIUN.

2) 6a3oBbIe MCCJIEI0BATEILCKIE AeiiCTBUSI:

BJIaJIETh OCHOBAMH METOJ/IOB HAyYHOTO MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIN;

dbopMynupoBaTh IEIW W 3aJa4d WCCIEAOBAHMS, WCIOIB30BaTh TOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYITMPOBAaHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TIO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

BIIAJIETh HABBIKAMH CAMOCTOSITEJILHOTO TUIAHUPOBAHUSI W TPOBEACHUS YYEHUUYECKUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHS  HAOMIOmaTh 3a  XOJAOM  IIpoliecca,
CaMOCTOSITEIbHO TIPOTHO3UPOBATH €r0 pe3yibrar, (HopMynrpoBaTh OOOOIICHHUS W BBIBOIBI
OTHOCHUTEITFHO JOCTOBEPHOCTH pE3YJIBTATOB HWCCIEAOBAHMS, COCTABISAThH OO0OCHOBAHHBIN
OTYET O MPOJIETaHHOI padoTe;

MpUOOpETaTh OMBIT YUYEHUUYECKON HCCIENOBATEIbCKOW W TMPOEKTHON JESITEIBHOCTH,
MPOSIBIIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMUYHbIX METO/IOB MTO3HAHUS.

3) pabora ¢ unpopmanmei:



OPUEHTHPOBATHCA B PA3IMYHBIX HMCTOUYHUKAX HHPOpMAMK (HAYYHO-TIOMYJIApHas
JUTepaTypa XUMHUYECKOTO COJEpXKaHHs, CIpaBOYHble mocolOusa, pecypchl HWHTepHeTa),
aHAJIM3UPOBATh HHPOPMALIMIO PA3TUYHBIX BHJIOB U (POPM MPEACTABICHUSA, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYNBOCTB;

dbopMynHpoBaTh 3ampoCchl U MPUMEHSTHh PA3IUYHbIE METONAbI MPU TOHCKE W OTOOpE
uH(pOpMaIH, HeOOXOTUMOM ISl BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

npUOOpETaTh OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QopMy TMpenctaBieHus UHGOpMAIH
(cxemsbl, rpauKu, AUArPaMMBbI, TAOIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAayYHbId SA3BIK B Kaue€CTBE CpPEACTBA MpU pabdoTe C XHUMHYECKOU
uHpOpMAIUEl: TMPUMEHATh MEXIpeaMeTHbIe ((PU3NYecKne M MaTeMaTU4YecKue) 3HAKu H
CUMBOJIBL, (hOpMYIIbl, aO0OpeBHATypbl, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAVISITHOCTH.

OBiageHne yHMBepCcaJbHbIMM KOMMYHUKATHUBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOW TEMbI B XOJE€ AUAJIOra U/WIH TUCKYCCUH,
BBICKA3bIBATh HJEH, (OPMYJIUPOBATh CBOM MPEAJIOKEHHUS OTHOCHUTEIBHO BBITOJIHEHUS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIbHOM AESATENbHOCTH, MOITYYEHHBIX
CaMOCTOSTEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHM IIPU BBINOJIHEHHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOMCTB HM3yYaeMbIX BEILECTB,
peanu3auud y4eOHOro mpoekTa U (OpMyIUpOBaTh BBIBOABI MO PE3YyJbTaTaM MPOBEIEHHBIX
HCCIIEIOBAaHUN MyTEM COIIACOBAHMSI TTO3ULIUM B X0/1€ 0OCYXKJIeHHUSI 1 00OMEHAa MHEHUSIMU.

OBiaieHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATENIbHO ITUIAHUPOBATh U OCYUIECTBISATh CBOIO IMO3HABATENbHYIO JIEATEIbHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeajaraeMblid aJITOPUTM JEHCTBUIA MPU BBIMOJTHEHUH YYEOHBIX U UCCIEA0BATEIbCKHUX 3a/1a4,
BbIOMpATh Hanbosee 3(pPEeKTUBHBIN CIIOCOO X PEHICHUS ¢ YYETOM MOTyYE€HHs] HOBBIX 3HAHHM
O BEILIECTBaX U XMMUYECKHUX PEAKLUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH [JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[TpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XMMUs OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIECH €CTECTBEHHO-
HayyHOW KapTUHBI MHpA, POJU XUMHHU B TMO3HAHWUU SIBIGHUM TPHUPOJbI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJABTYPbl JUYHOCTH, €€ (PYHKIIMOHAJIBHOM TPaMOTHOCTU, HEOOXOIUMOM IS
pelieHnsi MPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPELE;

BJIAZICHUE CHUCTEMOM XHWMHWYECKUX 3HAHUK, KOTOpPAS BKIIKOYAET: OCHOBOIIOJATAIOIINE
MOHATUS (XUMHUYECKUM DJIEMEHT, aroM, OJJICKTpOHHas o00o0J04Yka aToMa, MOJIeKyIa,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpaliéHHasi), MOJb, MOJISIpHAsE Macca, MOJSPHBINM 00BEM, YIIIEpOIHBIN
CKeJIeT, (PyHKIMOHAJbHAs Tpymmna, pajukaji, HU30Mepus, HU30MEpPbl, TOMOJIOTUYECKUU P,
TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA U a30TCOAEpKallUe COCIUHEHUsI, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYISIPHbIE COEIMHEHMs); TEOPUHM M 3aKOHBI (Teopus
CTpOeHMsI oprannueckux BemecTB A. M. BymiepoBa, 3akoH COXpaHEHHsI MACChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SA3BIK XMMHHU; MUPOBO33PEHUYECKUE 3HAHUS, JICKAILKUE B
OCHOBE MOHUMAHMSI PUYUHHOCTU U CUCTEMHOCTH XMMUUYECKUX SBJICHUM, (DAKTOIOTHYECKUE
CBEJICHUS O CBOWCTBAX, COCTaBe, MOJYYEHUHU U OE30MaCHOM HCIIOIb30BAHUU BaXKHEHIINX
OpraHUYeCKUX BEUIECTB B ObITY U MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;



chOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHblE  TMPU3HAKH  TMOHSATHUH,
YCTaHABIMBAaTh UX B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS MPU OMHUCAHUU
COCTaBa, CTPOCHHMS U IPEBPALICHUN OPTaHUYECKUX COCIUHEHNM;

c(hOpMUPOBAHHOCTh YMEHHUI HMCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpami¢HHON) (OpMyn OpraHu4ecKux
BEIIECTB W YPAaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHMYEeCKUX BEIIECTB JUI1 WUIIOCTPALlMM HMX XHWMHYECKOIO M MPOCTPAHCTBEHHOIO
CTPOCHHS;

cOpMUPOBAaHHOCTh ~ YMEHUW  yCTaHaBIUBaThb  MPUHAMICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OMpeneiaEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COCAMHEHMS), JaBaTb KM Ha3BaHMS [0 CHCTEMAaTUYeCKOU
Homenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBUAIBHBIE HAa3BaHHUS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (ITHJICH, MPOMUJIICH, alleTUICH, STUICHIIIUKOIb, TIUIEPHUH, (EHOT,
dbopmanpaerua, aueTaidbAerull, MYypaBbHHAas KHUCJIOTa, YKCYCHas KHCIOTa, OJICMHOBAA
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIIIOK03a, (PpyKTO3a, Kpaxmall, [EeJUTI0I03a, [NIULHH);

c(hOpMHPOBAHHOCTh YMEHHUS OMNPENENATh BUIbl XUMUYECKON CBSI3M B OpPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHMS NMPUMEHATH MOJOXKEHUS TEOPUU CTPOEHUS OPTraHUYECKHX
BemiecTB A. M. bytnepoBa 1j1s1 00bsiCHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MaCChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHMI XapakTE€pU30BaTb COCTaB, CTPOEHUE, (U3HYECKUE U
XUMUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENEH pA3NIMUHBIX KJIACCOB OPraHHYECKUX
BelecTB (METaH, 3TaH, ATWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTwiOyTamuen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
YKCYCHasl ~ KHUCJIOTBI, [JIIOKO3a, Kpaxmaji, IeJUIl0J03a, aMHUHOYKCYCHas  KHUCJIOTa),
WUTIOCTPUPOBAaTh TEHETHUYECKYIO0 CBA3b MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HMCTOYHHMKHU YIJIEBOJOPOAHOIO ChIPbS
(HedTh, TPUPOAHBIN Ta3, yrojb), COOCOOBI UX MEPEepadOTKU M MPAKTUYECKOE NMPUMEHEHHE
MPOAYKTOB MepepadoTKu;

c(hOpMHPOBAHHOCTh YMEHHUI NPOBOAMTH BBIYMCICHHUS MO XUMUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB UIU MPOAYKTOB PEAKILINHN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOM 3HAaHMM OO0 OCHOBHBIX MeETOAaX
HAayYHOIO MO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM IpPH H3YyYEHUHU BEIIECTB M XUMHUYECKHX
ABJICHUM  (HaOIomeHue, W3MEpPEHUe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BATh
CUCTEMHbIE XWMHUYECKHE 3HAHUS JUIsl MPUHATHUS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallMAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYJAOBaHHMEM, a TaKXKe TMpaBuiia oOOpallleHuss C BeIIEeCTBAMH B
COOTBETCTBUH C UHCTPYKIHUSMH I10 BHITIOJTHEHUIO TAOOPATOPHBIX XUMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHnsT OpraHUYeCKUX BEIEeCTB MPHU HArpeBaHUH, MOJYUYEHUE STUJIEHA M U3y4YEHHUE
€ro CBOICTB, KaueCTBEHHBIC PEAKIIMM OPraHUYECKUX BEUIECTB, AeHATypalus OENKOB MpU
HarpeBaHWM, LIBETHbIE pEaKIUU OEJKOB) B COOTBETCTBMM C MpaBWIAMHU TEXHUKU
O0e3omacHOCTH TMpu OOpalleHWH C BelEeCTBAaMHM M JaOOpaTOpHBIM  00OPYIOBaHUEM,
IPEACTABIATh PE3YIbTaThl XMMHUYECKOTO OJKCIEPUMEHTa B (OpME 3alluCU YpaBHEHHI
COOTBETCTBYIOLINX Peakuil U (pOpMYIUpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YNBTATOB;

c(OpPMUPOBAHHOCTh YMEHUM KPUTHUUECKH aHAIM3UPOBATh XUMHUECKYI0 MH(POpMAIHIO,
NOJYy4YaeMyl0 U3 Ppa3HbIX HCTOYHHMKOB (cpencTtBa MaccoBo uHpopMmanuu, HHTepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHMI COOJIONATh MpaBUiIa SKOJIOTUYECKU LEIECO00pPa3HOro
HOBEJIEHUSI B OBITY M TPYIOBOM NEATEIBHOCTU B ILIENIAX COXPAHEHMsI CBOErO 370POBbs U
OKpY>Karoled IPUPOIHON CPEbl, 0CO3HABATH OMACHOCTh BO3ACUCTBUSA HA KUBbIE OPraHNU3MBbI
ONpENENEHHBIX OPraHUYECKUX BEIIECTB, NOHMMas cmblca nokasarena IIJIK, noscHiTe Ha



npuMepax CHocoObl YMEHBIICHHS M TPEJOTBPAIICHUS HX BPEIHOTO BO3IEHCTBUS HA
OpPraHH3M YEJIOBEKA;

U1 O0Yy4aroIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI: YMEHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

U1 CIENBIX M cHaboBUAALIMX OOYyYaroIUXCS: YMEHHE MHCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE peE3ynbTaThl OCBOEHHS Kypca «OOIas W HeopraHuyeckass XHUMHs»
OTpaXkaloT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XHUMHUYECKOH COCTaBISIONICH €CTEeCTBEHHO-
HAy4YHOM KAapTHHBI MHpA, POJIM XMMHUU B TO3HAHHWM SIBJICHUN MPUPOABI, B (POPMHUPOBAHUH
MBIIUICHUS] U KYJIBTYPhl JTUYHOCTH, €€ (PYHKIMOHAIBHON TpaMOTHOCTH, HEOOXOTUMOM s
pelIeHus] MPaKTUYECKUX 3a7ad M SKOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHUSI K CBOEMY
3I0pPOBBIO M IPUPOJHOM CpEIE;

BIIQJICHUE CHCTEMOM XHMMHWYECKMX 3HAHHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XMMHYECKUH IJIEMEHT, aToOM, W30ToIl, S-, P-, d- BIEKTPOHHBIC OpOUTAU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O0BEM, BaJIEHTHOCTh, 3JEKTPOOTPHULATEIEHOCTD, CTEIECHb
OKHUCJIEHUSI, XHMHYECKasi CBA3b (KOBAaJICHTHAas, HWOHHAs, MeETaJUIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAss pEeUETKa, THUIBI XHUMHUYECKUX PEaKLMi, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJEKTPOIUTUUECKAs AUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peakluu, XHMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKOM auccoluanny, nepuoandeckuid 3akoH [[. WM. MengeneeBa, 3akoH
COXPAaHEHMsI MacChl BEUIECTB, 3AKOH COXPAHEHMS U MPEBPAIICHUS SJHEPTUU NPU XUMUYECKUX
peaKkiMsiX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMHUH, MHPOBO33PEHUECKUE 3HAHMS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHUI,
(aKTONOTrMYECKUE CBEJIEHUd O CBOWCTBax, COCTaBe, IOJY4YeHHMHM M  0O€30MacHOM
WCIIOJIb30BAHUM  BAXKHEWILMX HEOPTaHMYECKUX BEIIECTB B OBITY U IPaKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa;

c(hOPMHPOBAaHHOCTh ~ YMEHUW  BBISIBISTH  XapaKTEpHbIE  MPU3HAKU  TOHSATHUH,
YCTaHABJIMBaTh UX B3aMMOCBS3b, UCIOJIB30BATH COOTBETCTBYIOLIME MOHSTHS MPU ONMHUCAHUU
HEOPTraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(pOpMHPOBAHHOCTH YMEHHil HCIOIB30BATh XUMUYCCKYIO CHMBOJIHUKY JUIS COCTaBICHHS
?nopMyn BEIIECTB M YPaBHEHUU XUMHUYECKHX PEAKLMd, CHUCTEMaTUYECKyI0 HOMEHKJIATypy

IUPAC) 1 TpuBHaibHble Ha3BaHWs OTIEIbHBIX HEOPTaHMYECKMX BELICCTB (YrapHbId ras,
VIJIEKUCIBIA Ta3, aMMHaK, raméHas U3BeCTb, Heram€Has U3BECTh, IUThEBAs CONA, MUPUT U
IpyrHe);

c(hOpMHPOBAaHHOCTh YMEHUW OIpEAeNATh BAJICHTHOCTb UM CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XHMHUYECKOM CBSI3U
(KoBaJIeHTHAs, UOHHAs, METAJUTMYECKas, BOAOPOJHAS) B COCIMHEHUSX, TUIl KPUCTAILITNYECKOM
pEemIETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJIspHas, HMOHHasg, MeTajuimyeckas),
XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX COCTUHEHUN;

c(OpMHPOBAaHHOCTh YMEHUM yCTaHaBIMBAaThb MPUHAIJICKHOCTH HEOPraHUYECKUX
BEIIECTB 10 UX COCTABY K ONpPeNeIEHHOMY KIIAcCy/TpyIiNe COeAMHEHUH (MPOCThIE BEIIECTBA —
METaJUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUSI, KUCJIOThI, aM(POTEPHBIE TUAPOKCUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHMH paCKphIBaTh CMBIC]I TMepuoandeckoro 3akona JI. U.
MenzeneeBa U JEMOHCTPUPOBaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO H
IPOTrHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHYECKHUX A1eMeHTOB |—4 nepuonos llepuonnueckoid CUCTEMbBI XUMUYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa, UCNONb3ys TOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATNY, «IHEPTETUUCCKHE
YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U MX
COEMHEHUH IO neprogaM u rpynnam l[lepuonnueckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB /.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATH CYLIECTBOBAHUE



TCHETHYECKOW CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIIBIO ypPaBHEHHM
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUUYECKHUE PEAKIIUU TI0 PA3TUIHBIM
MpU3HaKaMm (YHCIIy W COCTaBy pEarupyrollux BEMIeCTB, TEIUIOBOMY 3(GhEKTy peakium,
W3MCHCHHUIO CTCTICHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH PEAaKIUW, YYaCTHIO
KaTaiu3aTopa);

c(hOPMHPOBAHHOCTh YMEHUW COCTABIATh YPAaBHCHHUS PEAKIUA Pa3IUIHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS PEAKIMid MOHHOTO OOMEHA, YYUTHIBAS YCJIOBHSI, TIPH
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIMH, TOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTaHWYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM MyTEM HWOHBI,
MIPUCYTCTBYIOITHE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHU PacKpbIBaTh CYILHOCTb OKHCIIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHHUS 3JIEKTPOHHOIO OajlaHCa 3THX
peaKkuui;

c(hOpMUPOBAHHOCTh YMEHUU OOBSACHITH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKIuu
OT pa3JInUHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XMMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUYECKHE MPOLIECCHI, JIeKAIIUE B
OCHOBE  IPOMBINUIEHHOTO  TOJYYEHHS  CEpPHOM  KHUCJIOThl, aMMHaKa, a  TaKkKe
c(hOpMUPOBAHHOCTh TPEACTABICHUNU 00 OONUMX HAYYHBIX NPUHIHUIAX U IKOJOTHUYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUMCICHUS C HCHOJIb30BAHUEM IOHSATHUS
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUWW Ta30B MPU XUMUYECKHUX
peaKIuaX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACcCe
Ui 00BEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO d(P(eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MaCChl BEIIECTB, MPEBPAILCHUSA U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHU COOTIOAATH MTPaBUJia MOJb30BaHUS XUMUYECKOMN MOCYION U
7a00paTopHbIM  OOOpYIOBaHUEM, a TakKXKe IMpaBwia oOpalleHus C BelecTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU MO BBIMOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATh W BBIMOJHITH XUMHYECKUN SKCIEPUMEHT
(pa3nokeHue TMEpPOKCHIa BOAOPOJAa B MPUCYTCTBUU KaTallu3aTopa, OMNpEIETICHUE Cpeabl
pPacTBOPOB BEIIECTB C IIOMOIIBK) YHHUBEPCAIBHOTO HWHAWKATOPA, BIUSHUE Pa3TUUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, KapOOHAT- W XJIOPUI-AaHUOHBI, HAa KAaTHOH aMMOHMUS, PEILICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metamb»y U «HeMetamnb») B COOTBETCTBUM C
MpaBWJIaMM TEXHUKH O€30MaCHOCTH MpU OOpallleHUH ¢ BEIIeCTBAMH U J1abOpaTOPHBIM
000pynOBaHUEM, MPEJCTABISTL PE3YyIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu
YpPaBHEHUH COOTBETCTBYIOIIMX peakiuid M (OpMYJIMpPOBaTh BHIBOALI Ha OCHOBE JTHX
pEe3yIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HMH(MOpMAIIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelICcTBA MAacCOBOM KOMMYHUKaluu, MHTepHeT u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAaTh TMpaBWIa JKOJOTHUECKU IIeJIe€CO00Pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIEJISAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Karollel MPpUPOAHOMN Cpe/lbl, 0CO3HABATH ONACHOCThH BO3JCHCTBUS HA JKUBBIC OPTraHU3MBbI
ONpPEACIEHHBIX BEUIECTB, MOHUMAs cMbica Tokazarens I[I/IK, moscHsATh Ha npuMmepax
crocoObl YMEHBILIEHUS W TPEeNOTBpAIllEHUs] HMX BPEAHOTO BO3ACHCTBUS HA OpraHUu3M
YEJI0BEKA;

JUtsi 00y4aroIIMUXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUISL CHENbIX W CIabOBUAAIIMX OOy4YalOIIMXCS: YMEHHE HCIONb30BaTh pelibeHOo-
TOUYEUHYI cucTeMy o0Oo3Hadenuid JI. bBpaiins s 3anucu  XuUMUYeckux  (Hopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/ieJioB U TeM MPOrpaMMbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannueckoit xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! YA CIP 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. bytneposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHble YIIIEBOJOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl yE HOPOR A 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 Apomarnyeckue yrieBoa0pOIbl 2 bu6mmoreka LIOK https://myschool.edu.ru/
[IpuponHbIe HCTOYHUKH YTIICBOJOPOIOB U UX
2.4 PHpOl e HOPOA 3 1 bu6mmoreka 1{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Paznen 3. Kuciopoaconep:kauiue oprannyeckue coenHeHust
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6oHoBbie kucaoTsl. CiiokHbIE 3)UPHI 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 YrneBobl 1 bubaunoreka [1OK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMUHBI. AMHHOKHCITOTBI. benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
Utoro mo pazgeny 3
Pasnen S. BeicokoMoJieKy /IsipHbIe COeIMHEHHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM(ppoBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Kontpouabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproauueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6mmoreka IIOK https://myschool.edu.ru/
Meuneneesa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB bubmuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka [OK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka [OK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumus
2.1 Merauibl bubmuoreka [1OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N Kosmmuects 3
e JIEKTPOHHbIE U (PPOBbIE
Tema ypoka 0 JacoB P i pp
n/n Jara o0pa3oBaTeJibHbIE pecypchl
Bcero
1 [IpenMer opraHnyeckor XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE 1 bubnmoreka IIOK https://myschool.edu.ru/
Teopust ctpoeHus opranndyeckux coequnennii A. M. Bytieposa, eé
2 P P P A yIIep 1 bubauoreka IIOK https://myschool.edu.ru/
OCHOBHBIE ITOJIOXKEHUS
[IpencraBnenue o knaccudukanum opraHuueckux Beniects. Homenknarypa
3 peit Puican p o P 1 bubauoreka IIOK https://myschool.edu.ru/
(cucremaruyeckas) ¥ TpPUBHAIbHBIC Ha3BAaHUSI OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuotexa LIOK https://myschool.edu.ru/
5 MeraH ¥ 3TaH — IPOCTEUIINE NIPEICTABUTEIN AJIKAHOB 1 bubmuotexa LIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 bubmuotexa LIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE MPEACTABUTEIN AIKEHOB 1 bubmmoteka IIOK https://myschool.edu.ru/
8 [IpakTuueckas pabora Ne 1. «IlonyueHue sTuaeHa u U3y4yeHUE €ro CBOMCTBY 1 bubnuorexa LHOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metminOyraguen-1,3. Ilonydenue
9 yral yral v 1 bu6mmoteka 1{OK https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa U PEe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN PSII.
10 L. p pAA 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlleTHIIEH — MPOCTEHTIHNI MPEICTABUTEIb aJIKUHOB
11 Bpluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEaKLUU 1 bubnuoreka IIOK https://myschool.edu.ru/
12 Apensbl: 6eH30:1 U ToNTyoJl. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
I'eneTnyeckas CBsI3b YIIEBOJOPOIOB, TPUHAIICIKAITUX K PA3THUHBIM
13 A HOPOA pHHal = P 1 bubmoreka [1OK https://myschool.edu.ru/
KJlaccam
[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOOB: IPUPOIHBIN T'a3 U MOMYTHHIE
14 PHp T HOPOI . PHPO T 1 bubmuoteka 1HOK https://myschool.edu.ru/
He(TsAHBIE ra3bl, He(Th U MPOIYKTHI €€ MepepadoTKU
[IpuponHbie HCTOUHHUKY YITIEBOAOPOJAOB: IPUPOAHBIN ra3 U MOMYTHHIE
15 pupon yr HOpOA PHPOI yr 1 bubmuoreka LIOK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ nepepadoTKu
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16 KontponpHas paboTa mo pasaeny «YTIieBoI0pOIbI» 1 bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenbHble OIHOATOMHBIE COIUPTHI: METAHOJ U ATaHoJI. BogoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: ITUIICHIJIMKOJIb U TIITUIEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
@DeHoJI: CTPOCHUE MOJIEKYIbI, PU3NUECKUE U XUMUUECKUE CBOMCTBA,

19 P yet, 1 BuGnuorexa LIOK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpreruapl: GopMaIbAeTul U aueTanbaerua. AeToH 1 bubnmuoreka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeeNibHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 A pelt P P 1 bu6mmoreka 1{OK https://myschool.edu.ru/
YKCyCHast

22 [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCTIOTHI» 1 bubmuotexa LIOK https://myschool.edu.ru/
CreaprHOBas U OJICMHOBAsA KUCJIOTHI, KaK MPEACTaBUTEIMN BBICILIUX

23 P pedt 1 bubnuoreka L1OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpbuta KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICUCTBUE 1 bu6mmoreka 1{OK https://myschool.edu.ru/
CrnoxHbIe 2QUPHI KaK TPOU3BOIHBIE KApOOHOBEIX KHCIOT. [ maponms

25 itp POHSBOHEIE Kap P 1 Bubmorexa LIOK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoIoruueckas poiib KUpPOB 1 bubmuoreka LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxxHelle npeacTaBuTeNN: TIIIOK03a,

27 A Purcan pedt 1 bubmuoreka L1OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxmai u nenirono3a kak IpupoIHbIE MOJIUMEPHI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponbHas padora no pasaeny «Kucinopoacoaeprxaiine opraHuuecKue

29 P p pasaeiy POACOREPHAtL p 1 bubnuoreka IIOK https://myschool.edu.ru/
COCTMHECHU S

30 AMUWHBI: METHIAMUH U aHUJIUH 1 bubauoreka IIOK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTEepHbIE OPraHUYECKUE COCTMHEHUS], UX

31 Gorep P s 1 bubnuoreka IIOK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npupoaHbIE BBICOKOMOJIEKY/ISIPHBIE COCAUHEHUS 1 bubnuoreka IIOK https:/myschool.edu.ru/

33 OCHOBHbBIE TOHATHUSI XMMUHU BBICOKOMOJIEKYIIIPHBIX COSIUHEHUN 1 bubmmoteka [IOK https://myschool.edu.ru/
OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYIIIPHBIX COSIMHEHUH.

34 A YAp A 1 bubmoreka [1OK https://myschool.edu.ru/
[InacTmaccel, kKaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XUMHYECKUN ATEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIus aTOMOB 1 bubnmoreka ITOK https://myschool.edu.ru/
[Teproanueckuii 3akoH U [lepuonnueckast cucteMa XUMUYECKUX JIEMEHTOB

2 P P ! 5 1 Bu6miorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, UX CBI3b C COBPEMEHHOM TEOPUEN CTPOCHHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX

3 COCIMHEHUH MO rpynnaM U nepuojaM. 3HadeHUe NePUOANUECKOTO 3aKOHA U 1 bubmmoteka [IOK https://myschool.edu.ru/
cucTeMbl XUMHUYeCcKuX 3emeHToB .M. MenneneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XUMHUECKas CBA3b, €€ BUbl; MEXaHU3MbI

4 p . ’ ’ 1 bubmuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBAJIEHTHOU cBs3U. BogopoaHas cBs3b
Banentnocts. DnekTpoorpunarenbHocTh. CTeneHs okuciaeHus. Bemecra

5 POOTP 1 bubnuoreka L1OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS
[TonsiTHe o nucnepcHbIX cuctemMax. MIcTUHHbBIE U KOJIJIOUHBIE PACTBOPBI.

6 P P P 1 bubnuoreka L1OK https://myschool.edu.ru/
MaccoBas 10114 BelllecTBa B pacTBOpe
Krnaccudukanus u HoMeHKIaTypa HEOPTraHUYECKUX COSIUHEHUH.

7 ¢ P P 1 bubmoreka I1OK https://myschool.edu.ru/
I'enetnueckas cBsA3b HEOPraHUYECKUX BELIECTB, PA3IMYHBIX KJIACCOB
Knaccudukarus XuMHuueckux peakiyii B HEOpraHMueCcKoi 1 OpraHuYecKoil

8 XUMHH. 3aKOH COXPaHEHHS MACcChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuorexa LHOK https://myschool.edu.ru/
IPEBPALLEHHS] SHEPTUU IPU XUMHUYECKHUX PEAKIHIX

9 CxopocTts peakiun. O0paTuMble peakini. XUMAYeCKOe PaBHOBECHE 1 bubmmoteka IIOK https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1. «BrnusiHue pa3nuyHbIX (PakKTOPOB Ha CKOPOCTh

10 P . P P ¢ P P 1 bubnuoreka [1OK https://myschool.edu.ru/
XUMHYECKOMN peakLum»
OnexTponutuyeckas aucconuanys. [lIoHsTHe 0 BOZOPOAHOM MOKa3arese

11 (pH) pactBopa. Peakuuu nonHoro ooMeHa. [ uaponau3 opraHuuecKux 1 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakuuu. [lonarue o0 anexTponuse

12 . p P 1 bub6muoteka 1HOK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB COJIEH

13 Kontponbshas padota no pasaeny «Teopernyeckre OCHOBBI XUMHUK» 1 bubnuorexa LHOK https://myschool.edu.ru/



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

Mertamnel, ux nojoxxenue B [leppuoandyeckoi cucteMe XuMHIECKUX

14 anemenToB /. 1. MenneneeBa u 0coOEHHOCTH CTpOeHUS aToMOB. O01IHe 1 bubmoreka [1OK https://myschool.edu.ru/
(bu3HYeCcCKre CBONCTBAa METAIIJIOB

15 CnuiaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Pl HAIPSKEHUN METaJIJIOB 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HAaTPHUH, KAJIUH, KaJbIIUU

16 ' ; : (arpurii ’ ’ 1 Bu6muorexa LIOK https://myschool.edu.ru/
Mar"ui, aJIIOMUHUN) U KX COCTMHCHUI

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U KX COCTUHEHUI 1 bu6mmoreka 1{OK https://myschool.edu.ru/

18 XUMHYCCKHE CBOMCTBA IIMHKA, Kejie3a U MX COCAUHCHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
[IpakTiueckas padora Ne 2. "Pemienne 3xkcriepuMeHTaIBHBIX 3a1a4 10 TEME

19 P " P P 1 bubnnoreka LIOK https://myschool.edu.ru/
«Metanb»
Hemeraiel, ux nonoxxenue B [leproanueckoi cucteMe XUMHUYECKUX

20 ’ P 1 bubnuoreka L1OK https://myschool.edu.ru/
anemeHToB /. 1. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB
du3nyecKrne CBOMCTBA HEMETALUIOB. AJUIOTPOIIHS HEMETAIIIIOB (Ha IpUMeEpe

21 P (12 pinep 1 Bu6morexa LIOK https://myschool.edu.ru/
KHCIIOpofa, cepbl, pocdopa u yrieposa)

22 XUMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M UX COSAMHEHUI 1 bu6moreka 1{OK https://myschool.edu.ru/

23 XuMHUYECKHEe CBOMCTBA a30Ta, pocodpa U UX COSTUHEHUN 1 bubmuoreka LIOK https://myschool.edu.ru/

24 XHUMHUUYECKUE CBOMCTBA YIIIEPOJa, KPEMHUSA U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 [IpumeneHne BaXKHENUIINX HEMETAJUIOB U UX COCIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
O0001eHne U cucTeMaru3aysa 3HaHui 1o reme «HeMmeraisy.

26 Bpruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKIUN U TEPMOXUMHUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacué€Thl
ITpaktnueckas padora Ne 3. «PemeHne sxCiepUMEHTAILHBIX 3a4a4 110 TEME

27 " P " P P 1 bub6nanoreka IIOK https://myschool.edu.ru/

Hewmeramne"»

28 KontponbHas padora o remam «MeTamisi» 1 «HemeTtannsn» 1 bubmuoteka LIOK https://myschool.edu.ru/
Heopranuueckue u opranuueckre KuciaoTel. Heopranuueckue u

29 P P P 1 bubmuoreka L1OK https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHUS
AmboTepHbIe HEOPTaHUYECKUE U OPTaHUYECKUE COSTMHEHHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnyeckas cBsI3b HEOPraHUUECKUX U OPTAHUUYECKUX BEILIECTB
Ponp xumun B 00ecrieueHn YKOJIOrNYECKOM, DHEPTETUYECKON 1 ITUIIIEBON

31 > SHCEP 1 bubmoreka [1OK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTHUN MEIULIUHBI

32 [IpencraBnenust 06 0OMMX HAYYHBIX MPUHIIUIIAX TPOMBIIUIEHHOTO 1 bubnuorexa LHOK https://myschool.edu.ru/
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IMOJIy4CHUA BaKHEHIITHX BC€IICCTB

33 UenoBek B MUPE BEIIECTB U MaTEpUaJIOB 1 bubmmoteka IIOK https://myschool.edu.ru/
34 XUMHUS U 37J0pOBbE YEJIOBEKA 1 bubnuoreka I{OK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

* Xumus, 10 xknace/ I'abpuensa O.C., OGIIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBIO «[IPODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AxtmonepHoe obmiectBo «M3marenbctBo «IIpocBerienue»

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus MeTtoaunueckoe nocooue — 6a30BbIi yPOBEHBY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O0111as XuMus B TECTax, 3aja4ax, ynpaxkHeHusax. 11 kimacc»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MIpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kimacc: HacronbHas kHUTa 115
yuutens». Yacte 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 xnacc: HacTonpHast kKHUTa 115
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu mo XuMUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021rox.

7. B.I. lenncoBa «Xumus 11 kinacc noypounsie riansl no yueouuky O.C.I'abpuensna,
I".T"JIbicoBoi» - Bonrorpan» Yuutens 2018rog.

8. M.A.Ps60oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t

9. 9. O.C.I'abpuensa, U.I.ocTpoyMOB « XUMHUUYECKHUI SKCTIEpUMEHT B mikosie 11 kmacey; - M.

Hpoda. — 2019 ron.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutemanuniehttp://www.chemnet.ru I"azeta « XuMus» 1 caldT st yuutens «5 uay
Ha YPOK XHUMHH»

http://him.1september.ru Enunas xomtekuus L{OP: TIpeameTHas KOMIEKIUS « XUMUSD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIC SKCIIEPUMEHTHI:

XUMMUL. KOJIJIeKHI/ISI Poccuiickoro O6H_I606p8,30BaTCJ'II>HOFO nmoprajia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukGepoBoii

http://www alhimik.ru Beepoccuiickast onuMmnmana MKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranmueckast XuMusi: IEKTPOHHBIA YIeOHUK AJIs1 CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: IIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMHUS

http://www.chemistry.ru JlucraHiroHHas OJIMMITHA/IA TI0 XHMHHU: TEIICKOMMYHHUKAITMOHHBIN

00pa3oBaTeNbHbINA TPOEKT






