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HOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa 1Mo XUMHUM HA YPOBHE CpEIHEro o01ero oopazoBanus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpa3oBanuu B Poccuiickoi
®denepaunn», TpeOOBaHMI K pe3yiabraTaM OCBOeHHS (deaepanbHON 00pa3oBaTeNbHOM
nporpammsel cpennero oduiero oopazoanust (OOII COO), npencrasienHsix B denepanbHoM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctaHmapte COO, ¢ yuérom Konmenmuu mpemnogaBaHus
yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peann3yronIMX OCHOBHbIE 00PAa30BaTEIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX MOJOXKEHUN «CTpareruu
pa3Butus BocniuTanus B Poccuiickort ®deaeparuu Ha nepuoya ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKE NpOrpaMmbl MO XHWMHH, K OMNPEACICHHUIO OOIIen
cTpareruu oOy4eHHsI, BOCIUTAHUS U PA3BUTUA O0YYaIOUIUXCS CPEACTBAMU YYEOHOTO MpenMera
«Xumusa» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUJIM KOHILIETITYaJdbHBIC TOJIOXKEHUS
®I'OC COO o0 B3aMMOOOYCIOBIEHHOCTH LENEH, COmepkKaHUs, PpEe3YyJIbTaTOB OOy4YeHUS U
TpeOOBAHMI K YPOBHIO ITOITOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHHE, TMOJy4yaeMO€  BBIMYCKHUKaMH  OO0IIe00pa3oBaTeNbHOM
OpraHu3alliM, SBIAECTCS HEOTBEMJIEMOM 4YacThl0 HX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAOIIMM 3TAllOM pEeau3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XUMHUYECKOro O0Opa3oBaHUs. IJTH IIEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPUPOAbI, (hOPMUPOBAHUS MHUPOBO33PEHHUS M OOIIEH KYJIbTYpbI
YEeJIOBEeKa, a TaKXKEe DSKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe o0pazoBaHre 00y4yarolUXCsl HA YPOBHE CPETHETO
o01ero oOpa3oBaHus CPEACTBAMHU y4E€OHOro mpeaMera « XUMHsD, COACPKAHUE U MOCTPOEHUE
KOTOPOTO OINpEAEIECHbl B MPOrpaMMe MO XHUMHH C YY4E€TOM CHEHU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MATEPUAIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1esleil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro OOIIEro
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHSI KaK 3JEMEHT CUCTEMBbI €CTECTBEHHBIX HAYyK UTPAET 0COOYIO0 POJb B COBPEMEHHOMN
MBWIN3ALMK, B CO3JJaHUU HOBOM 0a3bl MarepualibHOW KyJabTypbl. OHa BHOCHUT CBOM BKJIAJ B
(bopMHpOBaHUE PALIMOHAIBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE LIEJIOCTHOTO MPEICTABICHUS
00 OKpyKaroleM MHUpPE KaK O €IMHCTBE MPUPObI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMUU
Ha OCHOBE NIOHMMAaHHs BEIIECTBEHHOIO COCTAaBAa OKPYKAIOIIET0 MUPA, OCO3HAHMS B3aMMOCBSA3U
MEXIY CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH OOJIACTIMU MTPUMEHEHUS.

TecHO B3aMMONEWCTBYSl C JIPYTMMU €CTECTBEHHBIMM HayKaMH, XHUMHUS cCTajna
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KyIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyda U
XKU3HHU Kaxa0ro wieHa oduiectsa. CoBpeMEHHAsi XUMHs KaK HayKa CO3MAATeNbHas, KaK HaykKa
BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha pelieHHe I00ajJbHbIX MPOOJeM YCTOWYMBOIO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTMYECKOM O€30MacHOCTH U
OXpaHbI 37]0pOBbSI.

B coorBercTBUM ¢ OOUIMMHU LEISIMH W NPUHLUIIAMH CpPEAHEro oOIero oOpa3zoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YPOBEHb U3YUYEHHS) OPUEHTUPOBAHO
NPEUMYILECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOIUMYIO UM JJIs
BbIPA0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHHUS B JKHU3Hb COLUYMA,
IPOAOKEHHUST 00pa3oBaHUS B PA3jIMYHBIX OO0JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C
XUMUEHN.

CocraBimsOmMUMHI  TIpeaMeTa «XUMUS» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeopraHuyeckasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COZAEPKaHUs KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUM 110 HEOPTaHUYECKON XMMUH (C BKIFOUCHUEM
3HaHUN U3 00IIe XMMUU) U OopraHudeckorl Xxumuu. opMHUpPOBAHUE JAHHOW CUCTEMbl 3HAHUU
IpU U3YYEHUHM TpenMeTra o0ecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCErO0 MHOro00pas3us
BEILIECTB Ha OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckast Xumusi» u «O0mas 1 Heopranuyeckas
XUMUs» cHOpMUpPOBAHA B MPOrpaMMe MO XMMHUHM Ha OCHOBE CUCTEMHOTO MOAXO0JAa K U3YUYEHHIO
y4eOHOro Marepuana u OOyCJIOBJIE€HAa HMCTOPUYECKM OOOCHOBAHHBIM DPA3BUTHEM 3HAHUN Ha
ONpEeNeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHUU BEIIECTBA



pacCcMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHSI OPTaHUYECKUX COCIUHEHHM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AIEKTPOHHBIX MPENCTABIECHUNA O CTPOEHUU BEIIECTB.
Ceenenust 00 M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOJOB JO
CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeNMHEHUH. B Kypce opraHmdeckod XUMHUH MOTy4aroT
pa3BuTHE C(OPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 00mHIEro oOpa3oBaHWs MEPBOHAYAIBHBIE
IPEJCTABICHUS O XUMHUECKOH CBSI3H, KiIacCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBONCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yIIOM 3peHHsI B mpeaMmere «XuMHs» 0a30BOro ypOBHS pPaccMaTpHBAETCS
U3yUYEHHBI HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHMS TEOPETUYECKUNA MaTepHal u
(akTOIOTHUECKUE CBEICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HeopraHu4eckass XuMHUs» O0yUYaroIIUMCS TPEIO0CTABISETCS BO3MOKHOCTh 0CO3HATh
3HAYEHUE MEPUOJIHYECKOrO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX MO3ULHUH,
IyO’Ke TOHSITh HCTOPHUYECKOE H3MEHEHHe (YHKIMM 3TOro 3akoHa — OT 00o0Imaromei 10
OOBSCHSIOIIEH W MPOTHOZUPYIOIICH.

Ennnas cucrtemMa 3HaHUMM O BAXKHEWIIIMX BEHIECTBAX, UX COCTABE, CTPOCHHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKKE O XUMUYECKHX PEAKLHUSX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcs B Kypcax 10 m 11  kjmaccoB asreMeHTamMu  COAEpKaHUS, HMEIOIIUMHU
KyJAbTYPOJOTUYECKMI M TNPUKIAJHOM Xapakrep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XHMHHM C JPYTMMH HayKaMHU, DPAacKpbIBalOT €€ pojib B I[IO3HABATEIBHON U
NPAKTUYECKON JESATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIMTAHHUIO YBAXEHUS K MpPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OpUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh UH()OPMALIMIO U TPUMEHATH €€ JJIs1 OTOJHEHUSI 3HAHUH, peleHus
WHTEIJUIEKTYAIBHBIX U DKCIIEPUMEHTAJIBHBIX HMCCIEI0BATEIbCKUX 3a7ad. B memom conep:kaHue
y4eOHOro npeaMera «XUMHUsS» JaHHOTO YPOBHS M3YUEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHYECKON OCHOBBI JJIsI TOHUMaHUS (HI0co(CKUX UAEH, TAKUX KaK:
MaTepUAIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOTO MHpa, OOYCIOBIEHHOCTh CBOICTB
BEUIECTB HMX COCTABOM M CTPOEHUEM, I[I03HABAEMOCTh MPUPOAHBIX SIBIEHUN MyTEM
HKCIIEPUMEHTAa M pEUICHUS MNPOTUBOPEUMI MEX]Iy HOBBIMU (DaKTaMHd M TEOPETUYECKUMU
NPENNOChUIKAMHU, OCO3HAHHME POJM XHMHHM B PEIICHHH 3KOJOTMYECKUX MpoOieM, a TaKkKe
npoOieM cOEpekeHUsT HPHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHUUA M
MaTepHUasoB.

B mnnaHe pemeHus 3anad BOCHUTAHMS, Pa3BUTHS M COLMANIM3aUMU  OOYyYarOIIUXCS
OPUHATHIE MPOTPaMMOIl MO XMMHUH TOIXOAbl K OIPEAENICHUIO COIEpkKaHUS U IMOCTPOCHUS
npeaMeTa MpeaycMaTpuBatoT (OPMUPOBAHNE YHUBEPCATbHBIX YUEOHBIX NEUCTBHUM, UMEIOIINX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHs MPoOIeM, OUCKa, aHaln3a
U 00paboTku HHGPOpMALUU, HEOOXOAUMBIX MJII TPUOOPETEHHUS OIbITa MPAKTUYECKON U
MCCIIE0OBATENBCKON IESITENBHOCTH, 3aHUMAIOIIEN BaKHOE MECTO B IIO3HAHUN XUMHH.

B npakTuke npenojaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOT'O OOILIET0 00pa3oBaHUs, TaK U
Ha YpPOBHE cpeAaHero ooOmero oOpa3oBaHUs, MpPHU ONPEACICHUH  COIEPKAaTeIbHOU
XapaKTEPUCTUKU LEJIeW W3y4EHUs NPEIMETa HANPABICHUEM IEPBOCTENEHHOW 3HAYUMOCTH
TPaAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XMUMHUYECKOM HayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHMSI, NMPAKTUYECKOW IEATEIIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KyJAbTypbl. C METOIMYECKOW TOYKM 3pEHHs TAKOW IOAXOH K
ONPENEIICHUIO LIETIEH N3YUYEHHUS MPEIMETA SIBISETCS BIIOJIHE ONPABIAHHBIM.

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

e (GopMHUPOBAaHME CHUCTEMbl XHUMHUYECKHUX 3HAHMM KakK BaKHEHIIEH CcoCTaBIsIONIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOM JI€XKAT KIIIOUEBBIC MOHATHUSA,
(GyHlaMEeHTAJIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAHHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (QopmMupoBaHHMe U pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOAAX MO3HAHHUS BELIECTB U
XUMUYECKUX peakUuid, HeOOXOAUMBIX NIl TPUOOPETEHUs] YMEHU OPHUEHTHPOBATHCS B



MUpPE BEIIECTB U XUMUYCCKUX SBIICHUI, UMEIOIINX MECTO B MPUPOE, B MPAKTHICCKON U
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HaONIOACHUEM W
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TpaBHI OE30MacHOTO
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ M, copepxxarenbHas XapakTepUCTUKa LElIed U 3a7ad U3ydeHUs MperMeTa B
nporpaMMe Mo XMMUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMU
B CHUCTeMe cpeaHero obOmiero oOpa3zoBanusi. CerofgHss B MNPENOJaBaHUM XUMHUHM B OOJbIIEH
CTeMeHH OTHAETCs MPENNOYTEeHHE MPAKTHUECKOM KOMIIOHEHTE COJepKaHUs OOydeHus,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 00I1€00pa30BaTebHOM  OpraHu3alluu,
BJIAJICIONIETO HE HAOOpPOM 3HaHMM, a (PyHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHHS UX B PEATbHOW KU3HU I PEIICHUS
MPaKTUYECKUX 3ajay.

B cB3m Cc 3TUM Tpu U3ydYeHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKUe MU U 33/1a4H, KaK:

amanrtaius  oOy4yaromuxcs K  yCIOBHSM JAWHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMupOBaHUE WHTEIJICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTCIIbHOMY TPUHATHIO TPAMOTHBIX pEIMIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopmMupoBaHue y OOYy4alOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIUH),
UMEIONINX YHUBEPCATBbHOE 3HAUCHUE IS PA3TUYHBIX BUAOB JEATEIBHOCTU: PEIICHHS MPoOiIeMm,
MOUCKa, aHaimu3a W o0paboTku wuHPOpMAIMK, HEOOXOAMMBIX Jii NPUOOPETEHHS OIbITa
JESITEIbHOCTH, KOTOpash 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TAK)KE JJST OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMHYECKHUX
MPOIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPEY;

pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEH
00y4aroIuXcs: CHOCOOHOCTH CAMOCTOSITENBHO NPHOOpPETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMHU, UCTIOIB30BATH COBPEMEHHBIEC HH(POPMAIIHOHHBIE
TEXHOJIOTUH JJIs TTOMCKA M aHan3a yueOHON U HayYHO-TIOMYJISIPHON HHPOpPMALIU XUMHYECKOTO
COJIEpIKaHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIUXCS ACCOLUATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HaOIIONATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TNIAHUPOBAHUH M TIPOBEICHUN XUMUYECKOTO IKCTIEPUMEHTA,;

BOCIIUTaHHE Yy OOyYarommxcsi yOeKIEHHOCTH B TyMaHHUCTHYECKON HampaBIeHHOCTU
XUMHH, €€ BaXHOW pOIM B  pEIICHUH [OOANBHBIX  TPOOJIEM  palloHaIbHOTO
MIPUPOJIOTIONIB30BaHNS, TOIMOJHEHUSI YHEPTETUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K TPUPOAEC M CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHUS OTBITA UCIIOIB30BAHUS TOTYYCHHBIX 3HAHUN ISl IPUHSATHUS
TPAMOTHBIX PEIICHUH B CHUTYAIUAX, CBI3aHHBIX C XUMHUYCCKUMHU SIBJICHUSMU.

B yueOHOM miaHe cpegHero ooOmiero oOpa3oBaHUs MpeaMET «XUMUsS» 0a30BOr0 YpPOBHS
BXOJIUT B COCTaB MPEAMETHOM 0bmacTn «EcTecTBeHHO-HayYHbIE TPEAMETHI.

OO1mee yuCIO 4acoB, OTBEAEHHBIX U M3yUEHUs XMMHUHU, Ha 0a30BOM ypOBHE CPEIHETO
obmiero obpazoBanus, coctarisieT 68 vacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11
KJ1acce — 34 yaca (1 qac B HEJIETIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMHUHU

[IpenmeT oprannyeckoil XuMuu: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B MOIYUYCHUU
HOBBIX BEILECTB W MaTephalioB. Teopusi CTPOEHUS OpraHWyYecKuX coeauHeHud A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
['omonorus, nzoMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJUHApHbBIC U
KpaTHbIE CBA3H.

[IpencraBinenne o0  KiIacCH(pUKAUU  OpraHUYecKux  BemiecTB. HomeHkmarypa
OpraHUYEeCKUX COCIUHEHMM (CUCTeMaTH4ecKas) W TPUBUAIBHBIE Ha3BaHMUS BaKHEHIIMX
Ipe/ICTaBUTEIeN KJIaCCOB OPraHUYECKHUX BEIIECTB.

DKCHEepUMEHTAIbHBIE METOJIbI M3YYECHHS BEUIECTB M UX MPEBPAIECHUN: O3HAKOMJICHHUE C
oOpa3liaMy OpraHMYeCKUX BEIIECTB W MaTepHuallaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHWYeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHHME JEMOHCTPAIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MPU HarpeBaHuW (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHI psAd. MeTraH W 3TaH — MPOCTEUIINE
MPEICTAaBUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEICHUS U
TOPEHUs ), HAXOXKJIEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKHUM PsAll. DTUJIEH U MPOIUIIEH — MPOCTEUIINE
MPEICTABUTENN AJIKEHOB: (PU3MUYECKHUE U XMMHYECKHME CBOMCTBa (peakuuu THIPUPOBAHMUS,
raJIOTeHUPOBAHUS, THApATAIlUU, OKUCJICHUS U MOJIMMEPU3AIUN ), TOTYyYECHUE U IPUMEHEHHE.

Anxanuensl: Oyranauen-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEUIIINE XUMUYECKHUE
CBOICTBA (peakius noauMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUIINI TPEICTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBA (peakUuu TUAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATAIlUU, TOPEHUS), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apensl. benson: cocrta, crpoeHue, (puzmyeckre W XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/m) MOJIyYEHUE W NpUMEHEHHue. lonyon: cocmas, cmpoeHue,
Qu3suuecKkue u xumuyecKue ceotcmea (peaKyuu 2an02eHuposanus U HUMpo8aHus), noiyyeHue u
npumenenue. 'TOKCMYHOCTH apeHOB. [eHeTnueckas CBsI3b MEXAY YITIEBOAOPOIAMH,
MIPUHAJICKANTUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YIIIEBOAOPOIOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEDTIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnaenue. CrnocoObl mepepabOTKu HePTH: TeperoHka, KpeKUHT
(TepMuYeCKUil, KaTaIuTUIECKui), muponus. [IpoaykTel nepepadoTku HEPTH, X MPUMEHEHUE
B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHBII yroib ¥ MPOAYKTHI €r0 mepepadoTKH.

DKCIEpUMEHTAJIbHBIE METO/bl U3yUEHHS BEIIECTB U MX MPEBPAILICHUI: 03HAKOMIICHHE C
oOpasiaMu IIacTMace, KayqykoB U pe3uHbl, Kojuiekiuu «Hedtb» u «Yromwy, monenupoBanue
MOJICKYJI YTJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, MPOBEACHNUE NPAKTHYCCKOW PaOOTHI:
MOJTyYEHHE STUJICHA U U3yUYECHHUE €TI0 CBOMCTB.

PacuérHbie 3anaun.

Brluucinenuss mo ypaBHEHHIO XUMHUYECKOM peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucsopoacoaep:xamme oprannyeckue coeIUHEHUs!

[IpenenbHbIE OJHOATOMHBIC CHUPTHL. MeTaHON W 3TaHON: CTpOCHHE, (DU3UYECKHUE U
XUMUYECKHE CBOMCTBA (pEaKUUH C aKTUBHBIMH METAJJIAMH, TAJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoaHbie CBSI3M MEXAy MOJIEKYJaMH COUpTOB. JleMcTBME MeETaHOna |
ATaHoJa Ha OPTaHU3M YEJIOBEKa.

MHoroaTtoMHbI€ CHHUPTHI. OTWICHINIMKOIb W TIUIEPUH: CTpOeHue, (U3M4ecKue u
XUMUYECKHE CBOMCTBA (B3aMMOJEICTBHE CO IIEIOYHBIMA METAJUIAMH, KAYECTBEHHAsI PEaKIUs




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

@deHo: CTPOCHHE MOJICKYNbl, (U3MYECKUEe W XUMHYECKHE CBOMCTBA. TOKCHMYHOCTH
(denona. [Ipumenenue denona.

Anpaerunbl U kemowusi. DopManbAeTH], aleTadbIeTHl: CTpPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIUM),
NOJTy4YEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeiebHbIe KapOOHOBBIE KUCIOThI. MypaBbuHAs U YKCYCHAsI KUCIIOTHI:
CTpoeHue, (pU3MYecKue M XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kjacca KHUCIOT,
peakius dTepuduKanum), norydeHue u npuMmenerre. CTeapuHoBasi M OJIEMHOBAsI KUCJIOTHI Kak
IPEICTAaBUTENIM BBICIINX KaApOOHOBBIX KUCJIOT. Mbllla Kak COJM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEe JIeHCTBHUE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX 3(DUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYreBobl: cocTaB, KiaccuduKalys yrieBoaoB (MOHO-, TU- U TIoJucaxapusl). [Troko3a —
NpOCTEUIINKA MOHOCAXapua: 0COOCHHOCTU CTPOCHUSI MOJICKYNbI, PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoMm meau(ll), oxucieHue aMMHaYHBIM PACTBOPOM
okcuga cepeopa(l), BoccraHOBIICHHE, OpOKEHHE TIJIIOKO3bI), HAXOXKJICHHE B TMPHUPOJEC,
npuMeHeHue, onosnorudeckas poiib. @orocunTe3. OpyKkTo3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemmtonosa kak npupogHsie noiuMmepbl. CTpoeHne Kpaxmaia U eJITION03bI.
duznueckre 1 XUMUYECKUE CBOMCTBA KpaxmMasia (THUIPOIu3, Ka4YeCTBEHHAs PEAKIIMsI C HOIOM).

OKCHEepUMEHTAIbHBIE METOAbl W3YYCHHS BEIIECTB M MX MPEBPAIICHUN: MPOBEICHUE,
HaOJIIOJICHUE W OINHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KaueCTBEHHbBIC
pEeakiMy OJHOATOMHBIX CHUPTOB (OKUCIeHUE dTaHona okcugoMm wmeau(ll)), MHOrOaTOMHBIX
cupToB (B3auMojielicTBHe TuilepuHa ¢ rujapokcuaom menu(ll)), anpaerunoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcuna cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga C HOJOM), MPOBEICHUE NPAKTHUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3amaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peaknuu (Maccel, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM NPOAYKTA PEAKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3zoTconepkaline OpraHnyeCcKiue COeTUHEHUS.

AMMHOKHCIIOTBI Kak amM(pOTepHbIe OpraHuYecKue coeauHeHus. Duznyeckue W
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha TpuMepe IuiuHa). buonmornueckoe 3HaveHHE
aMUHOKHCIOT. [lenTubr.

benku kak mpupoHBIE BBHICOKOMOJICKYNISpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPyKTypa OenkoB. XUMHYECKHE CBONCTBAa OEJKOB: THIIPOJIN3, JEHATypaIus,
Ka4eCTBEHHBIE PEaKIUU Ha OEJIKU.

OKCepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M MX TpEBpaIeHUi: HaOIIoneHue 1
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OEJIKOB MpPU HArpeBaHUH, IIBETHHIC
peakIu OeIKOB.

BrbicokoMoJieKy/IsipHbIE COeTUHEHM S

OcCHOBHBIE TIOHSTHS XUMHHU BBICOKOMOJICKYJSIPHBIX COCIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb MOJMMEPHU3AINH, CPEIHssT MoJieKyispHas Mmacca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJIIPHBIX COSTMHEHUH — TTOJIMMEPHU3AITUS U TIOJUKOH ICHCAIIHS.

DOKCTEpUMEHTAIBHBIE METOMbI M3YYCHHS BEIIECTB U WX MPEBPAICHU: 03HAKOMIICHUE C
oOpa3iiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanust MeXnpeaMETHBIX CBA3EH MpPU U3YyYEHHHM opraHuydeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HCIOb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK H
MOHSITUH, SIBISIFONINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SIBJIEHWE, HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TeOpws, aHaldW3, CHUHTE3, Kiaccudukamus, NEePUOAUIHOCTh, HAOIIONCHNE, W3MEpPEHNE,
AKCIIEPUMEHT, MOJICTTHPOBAHNE.



dwuzuka: Marepusi, JHEPIrHs, Macca, aroM, OIIEKTPOH, MOJIEKyJa, SHEPreTUYCCKHUil
yYpPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSTHAE BEIIeCTBa, (PU3NIECKUE BETHUMNHBI U
SIMHUIBI UX U3MEPEHUSI.

buonorus: knetka, opraHm3Mm, 0mocdepa, 0OMEH BeIIECTB B OpraHu3Mme, (HOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIleCcTBA (OCIKU, YIIIEBOIBI, KUPBI, (DEPMEHTHI).

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

TexHONOTHsI: MUIIEBIE MPOTYKTHI, OCHOBHI PAIlMOHAILHOTO MATAHUsI, MOIOIIINE CPEICTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IIpemapaTbl, MaTepuaibl H3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHUM

XuMHUUECKUM 31eMeHT. ArtoMm. Sapo aroma, H30TOMBL. IEKTPOHHAs O0O0O0JIOUKA.
DHEpreTUYeCKUe YPOBHH, TOyPOBHUA. ATOMHBIC OpOUTANIH, S-, P-, d- ameMenThl. OCOOeHHOCTH
pacipeiesIieHus: JIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTypalHsi aTOMOB.

Ilepuonnueckun 3axkoH u Ilepuonnueckas cucrema XxumMuueckux siaemeHToB 1. .
MenneneeBa. Cps3pb nepuonuueckoro 3akoHa W Ilepuoandeckoil cHUCTEMbl XHUMUYECKUX
anemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH TMPOCTBIX M CIIOXKHBIX
BEILIECTB [0 TPyNIlaM U repuoaaM. 3HaueHHE NEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasl CBsI3b. BuAbl XUMHYECKOW CBA3U (KOBaJIeHTHAs
HETOoJIApHAs U TOJsipHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl 00pa30BaHMs KOBaJECHTHOM
XUMHUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-AaKIENTOpHBIN). BogopoaHas cBsa3s. BajaeHTHOCTS.
DNeKTpoOoTpUIATENBHOCT. CTeneHb OKUCIEeHUs. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MONEKYISPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. TUIBI KPHUCTAJUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PELIETKHU.

ITonsTue 0 nucnepcHBIX cucTemax. VICTUHHBIE U KOJUTOWIHBIE pacTBOPBI. MaccoBas A0
BEIIECTBA B PacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuil. HomeHknarypa HeopraHWYeCKHX
BelecTB. [ eHeTnyecKkass CBsI3b HEOPTraHMYECKUX BELIECTB, MPUHALJIEKAINX K Pa3IMYHbIM
KJIaccam.

Xumnueckas peakiusi. Kiaccupukamuss XUMUYECKHX pPEaklMid B HEOPraHUYECKOW u
OpraHUYeCKOM XUMHUH. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPaICHUS
SHEPIruM MPU XUMUYECKUX PEAKIHUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pas3WyHBIX (akTopoB. OOpaTUMbIE pPEaKIIHH.
Xumunueckoe paBHoBecue. DakTopel, BIMSAIOIIAE HA COCTOSHUE XMMHYECKOTO PAaBHOBECHS.
[Tpunnun Jle [larense.

Onexrponutudeckas auccouuanus. CuiibHbIe U cinaOble 2eKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BELIECTB: KUCJas, HEUTpaJibHAas, IEJIOYHAs.

OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METO/bl U3Y4YE€HUSI BEUIECTB U UX IMPEBPAILCHUI: JEMOHCTpALIMs
tabmun «llepuonnueckas cucrema xumuueckux sneMmeHtoB [[. M. MenneneeBa», mzydeHwue
MoOJZleTiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BEUIECTB C IMTOMOILIBI) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), TPOBEJEHNE MPAKTUYECKON padoThl «BnusHue pa3znuuHbIX (PakTOpoB Ha
CKOPOCTb XUMUYECKOU pEAKIUN.

Pacuérnbie 3anaun.

Pacu€Tpl 10 ypaBHEHHSIM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXUMHUUYECKUE
Pacy€Thl, PACYETHI C UCTIOJIBb30BAHUEM IOHITHUS «MACCOBAS JOJISI BELLIECTBAY.

Heoprannuyeckasi xumust



Hemeramnbr. Ilonoxkenne HemerayoB B llepuoguueckord CHUCTEME XHUMHUYECKUX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHsS aroMoB. DuU3MUECKHUE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETa/IoB (rajloreHoOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUsS)) M HX COCIUHEHHMM (OKCHIOB, KHCIOPOJICOACPKAIMUX KHCIIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprmMeHeHne BAXKHENUIIIUX HEMETAIIOB U UX COCAMHECHUH.

Mertastbl. [Tonoxkenne metauioB B [lepruogudeckoit cUCTEME XUMUYECKHUX AIIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOCHHS EKTPOHHBIX 000J104YeK aToMOB MeTasuioB. OO1ue
¢dbusnyeckue cpoiicTBa MeTauioB. CIJIaBbl METAJUIOB. DNEKTPOXUMHYECCKHUIN DSl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX METAJUIOB (HATpHM, Kajauid, KalbIMi, MarHuw,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSAUHEHUM.

OG61ue crocoOsl MojydeHus: MeTaJuIoB. [IpruMeHeHne MeTaJIoB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U HMX NPEBPAICHUN: H3YYEHUE
KOJIIEKIIMU «MeTaibl ¥ CIUIaBbl», 00pa3Il0oB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTAIbHBIX
3aja4, HaOIIOJCHWE M ONHUCAaHWE JEMOHCTPAllMOHHBIX ©  JIAOOPATOPHBIX  OIBITOB
(B3auMOJICMCTBHE THUIPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIIEJIOYEH, KaueCTBEHHbIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemecTBa WM o0bEMa Ta30B IO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMM BEIIESCTB, Pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) IIPOYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIICCTB MMEET IPUMECH.

XUMHA U KU3HD

Ponp xumMun B 00eCTICUCHUH DKOJIOTHYECKOM, YHEPTeTUUECKOM U TTUIIIEBON O€30IMacHOCTH,
pa3BuThuu MeauuuHbl. [loHATME O HaAydyHBIX METOAAX IIO3HAHUSA BEIIECTB M XUMHYECKHUX
peaKIuu.

[Ipencrapmennss 00 OOHMIMX HAyYHBIX MPHHIUMIIAX MPOMBIIUICHHOTO ITOJYyYCHHS
Ba)XKHEHUIIINX BEIICCTB.

YemoBek B MHpE BEIIECTB M MATEPUATIOB: BAXKHEUIIME CTPOUTEIIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpaMuKa, MaTepHajbl IS 3JIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHUYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHsL ¥ 310pPOBbE YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBmJIa 0€30IMaCHOTO MCIOJIB30BaHUS MPEnapaToB OLITOBOM XHMHH B TTIOBCETHCBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzarus MeXIpeAMETHBIX CBsI3€H MPU U3yUYECHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE Kak OOIMX eCTeCTBEHHO-HAYyUHbIX
MOHSATHM, TaK W TIOHATHUM, SBISAIOMIMXCS CUCTEMHBIMHA JUISI  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mue ecTecCTBEeHHO-HAyYHbIC IIOHATHS: HaydHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HaOJIIOICHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaIMoOaKTUBHOCTD, MOJICKYJIa, SHEPTETUUCCKUN YPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHUE BeIeCcTBa, (PU3NUCCKUE BEIMUYMHBI M SAMHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHu3M, 3KOoCHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BHUTaMUHBI, 0OOMEH BEIICCTB B OpPraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHUYECKas MIPOMBIIICHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTEepHUaJIOB, CEJILCKOXO3IHUCTBEHHOEC IIPOU3BOJICTBO, MTUIIEBas
MIPOMBIIIJICHHOCTh, (hapMalleBTHYECKass MPOMBIIIICHHOCTh, IMPOU3BOJICTBO KOCMETHYECKUX
MpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€PUANIOB, JIEKTPOHHAS MTPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJabTaTaM OCBOECHUS OOYYarOIIMMUCS
IIpOrpamMM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM il pa3pal0OTKU IUIAHUPYEMBIX pE3ylIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 001Iero 00pa30BaHus ABISIETCS CUCTEMHO-/IEATEIHHOCTHBIN MOIXO/.

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

OCO3HAHWE OOYYAIOIIMMUCS POCCUUCKON TPaXTAHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEICHUIO;

HaJU4he MOTUBALIUU K O0YUYEHUIO;

L[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKHUX TPpaJAULIMiA 0a30BOM HAyKH XUMHH;

TOTOBHOCTbh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCA B CBOEU JIESTEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4he MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTD KU3HEHHBIEC TIJIaHbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUSA MpeaAMeTa «XHUMHs» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM W BOCIHTATEIbHON JESATEIBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKHMH,
COLIMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJAEAJIaMH POCCUHCKOTO
IPaKJAHCKOTO OOIECTBAa, MPUHATHIMU B OOIIECTBE HOPMaMU M IpPaBUJIAMU IOBEICHMS,
CHOCOOCTBYIOUIMMHU ~ MPOLECCAM  CaMOIIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOIO
CTAHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3YIBTATH OCBOCHUS MpeaAMeTa « XUMUD) OTPaXxaroT C(hOPMUPOBAHHOCTD
OMbITa TMO3HABATEIIbHOM M MPAKTUYECKOW MAESATENBbHOCTH OOYYalolIMXCS IO pealu3alnuu
MPUHSATHIX B 00IIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpa:KaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBAXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPENCTABICHUS O COLMAJIbHBIX HOpPMax M MPAaBWIIAX MEXKIMYHOCTHBIX OTHOILIECHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESATENbHOCTH NPH CO3AAHMM y4eOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHbIX M TIO3HABATEIBHBIX 3aJ]la4, BBIMNOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

COCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U apryMEHThI
JAPYTHUX MPU aHAIU3€ PA3JIMYHbBIX BUJIOB YU€OHOH JESTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIIECHHUSI K MCTOPUYECKOMY M HAyYHOMY HACIIEIUIO OT€YECTBEHHOMU
XUMUH;

yB)XEHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIONECHUIH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX MOMCKOB, MOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

UHTEpEcCa W TIO3HABATEIIBHBIX MOTHBOB B IIOJYYEHUM M IIOCIEAYIOUIEM aHaJu3e
MH(}OpMAIK O NEPENOBBIX TOCTUKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBE/ICHNUS;

COCOOHOCTH OLEHUBATh CHUTYallUM, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs], OPUEHTUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE IIOBEACHUE U IOCTYNKH CBOMX TOBAPHUILEU C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4) popMHUpPOBaHUSA KYJIbTYPbI 310POBbSI:



MOHMMAaHUs IEHHOCTEW 370pOBOrO M 0Oe30macHoro olpas3a >KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 370POBBIO;

coOmroneHns mpaBuil 6€30MacHOT0 OOpaIeHusl C BEMIECTBAMU B OBITY, MTOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIESITEIBHOCTH;

MOHUMAHUS TICHHOCTH TMPaBWUJ WHIWBHIYAIBHOTO W KOJUIGKTMBHOTO O€30TacHOTO
MOBEJICHUSI B CUTYAIIUSX, YTPOKAIOIIUX 37I0POBbIO U KU3HU JIHOJICH;

OCO3HAHMS TOCJEACTBUNA U HENPHUATHS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS aKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbLCKON NESITEIBbHOCTH,
0O0I11I€CTBEHHO TOJIE3HON, TBOPUECKOUN U IPYTUX BUAAX JIEATCIBHOCTH;

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

MHTEpeca K MPAKTHUECKOMY U3YyUEHHUIO MPOQECCHil pa3IMyHOTO poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHUS MTPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaKEHHUS K TPYAY, JIOASIM TPYAa U pe3ylbTaram TPYIOBOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHHOW TPAaeKTOPUH OOpa30BaHUA,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB M MOTPEOHOCTEM 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[ENIECO00pa3HOr0  OTHONICHUS K  MPUPOJE, KaK  HUCTOYHHUKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

MOHMMAaHUSl  [IOOAJIBHOTO  XapakTepa  SKOJIOTMYECKUX  mpoOjeM,  BIUSHUS
HSKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM Cpeabl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTWXKEHUM XUMUU [JI1  pELICHUS
BOIIPOCOB PAllMOHAIBHOTO MTPUPOAOIIOIH30BAHUS;

AKTUBHOTO HEMNPUATHUS JNCUCTBUM, MPUHOCSIIIUX BPEN OKPYXKAIOIICH MPUPOTHON Cpere,
YMEHUSI IPOTHO3UPOBATH HeOIaronpusiTHbIE AKOJIOTUYECKUE MOCJEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NMPEIOTBPALIATH UX;

HaJIMYUs Pa3BUTOTO JKOJOTHYECKOTO MBIILIICHUS, YKOJIOTUUYECKOW KYIBTYpPbhl, OIbITa
NEATEIbHOCTH  DKOJIOTMYECKOM HaANpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM MPaKTUKE, CIIOCOOHOCTU M yMEHUs
AKTUBHO MIPOTHUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

MOHMMAaHUS CHeUU(PUKH XUMHHM Kak HayKd, OCO3HaHMs €€ poii B (POPMHUPOBAHUU
palMOHANIBHOIO HAYYHOIO  MBIILIEHUS, CO3JaHUM LEJOCTHOTO MpENCTaBileHUus 00
OKpYXKalIIeM MHUpE KaK O €IWMHCTBE MPUPOJbI U 4YeJIOBEKa, B TO3HAHWUU MPHUPOAHBIX
3aKOHOMEPHOCTEU U pelIeHUH Mpo0IeM COXpaHEHUsI MPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JJI COBPEMEHHON NUBWIM3AIMHU: B €&
I'YMaHUCTUYECKON HAMpaBIE€HHOCTH M BaXHOM POJIM B CO3JJaHUU HOBOM 0a3bl MaTepUaibHOU
KYJIBTYpbl, PEHICHUU TI00aIbHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM U HKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU
MEJIUIINHBI, 00ECTICUCHUH YCJIOBUHN YCIICIIHOTO TPY/a M AKOJIOTHYECKH KOM(OPTHOHN >KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBCHHO-HAyYHOW TI'pPaMOTHOCTH: TIOHUMaHUS CYIIHOCTH METOAOB IIO3HAHMUS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCMOJB30BaTh MOJy4acMble 3HAHUS
JUIS aHalu3a U OOBSICHEHMS SIBJICHHM OKPYXKAIOIIEr0 MHpa M IPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHHS JejaTh OOOCHOBAHHBIC 3aKJIIOUCHMs] HA OCHOBE HAyyHBIX (DaKTOB U
MMEIOITUXCS JaHHBIX C LEJIbI0 TTOJIYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENIBHO HCIOJb30BaTh XUMHUYECKHE 3HAHMUS IS PelIeHUs
po0JIeM B peIbHBIX KU3HEHHBIX CUTYaIIHIX;

MHTEpECa K MO3HAHUIO U HCCIIE0BATENbCKOM €SI TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHMIO U CAMOOOPA30BAHMIO, K
AKTUBHOMY TIOJyY€HHUIO HOBBIX 3HAHUM MO XHMHH B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTIMU;



MHTEpeCca K OCOOCHHOCTSIM Tpyla B pa3IMyHbIX cdepax mnpodeccunoHanbHON
TESTETPHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIE Pe3yabTaThl OCBOCHHUS Yy4eOHOro mnpeamera «XuUMHUS» Ha ypOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCUUILTUHAPHbBIC
(MexXTpeaMeTHbIe) OOIICHAYUYHbIE MOHSATHUS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHOM KapTUHBI
MUpa U cneluduKy METOIOB MO3HAHUS, HUCIOIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus,
BEIIECTBO, DHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, Hay4yHbId (aKT, MPUHIIMI, TUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENOBaHUE, HAOMIONEHNEe, U3MEPEHUE, YKCIEPUMEHT U
Jpyrue);

yHUBEpCalibHble  ydyeOHble  JelcTBHS  (IIO3HABAaTelIbHbIE,  KOMMYHHUKAaTHUBHBIE,
perylaTuBHbIC), obOecnednBaroniue (opMupoBaHue (PYHKIIMOHAIBHOM TIPaMOTHOCTU H
COLIMAIbHON KOMITETEHIIMH 00Yy4arOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIIMXCS  UCIOJIb30BaTh  OCBOEHHBIE  MEXKIUCUUILTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIC JCHCTBUS B IMO3HABATEIHHOU U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAJIbHBIMU YYCOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiaeHne yHHBePCAJIbHBIMHU Y4eOHbIMU MO3HABATEILHBIMHU ACHCTBUSIMH:

1) 6a3oBble JJOrHYecKHe JIeiCTBUSI:

CaMOCTOSTENIbHO (DOPMYIIUPOBATh W aAKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarh;

ONPENEIATh LENH JESITENIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTHUKEHUS,
COOTHOCHUTB PE3YJbTAThl IEATEIHLHOCTU C MTOCTABICHHBIMU LEISIMU;

UCIIOJIB30BaTh MPU OCBOEHWUU 3HAHUN NPHUEMBI JIOTMUECKOTO MBIIIJIEHUS — BBLACISTH
XapakTEepHblE NPU3HAKKA TMOHATHI M YCTaHABIMBATh HX B3aMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOIIUE TOHITHS 1JI1 O0BSICHEHUS OTIENbHBIX (DAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHMSI M KPUTEPUU IJs1 KJIaCCU(UKAIMU BEIIECTB M XUMHUYECKHX
peaKuuii;

YCTaHAaBIIUBATh IPUYHMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUAX, (DOPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUECHHS;

IPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIETI, TPEOOpPa3OBBIBATh MOJCIbHBIE MPEACTABICHUS — XWMHUYECKHH 3HaK (CHMBO)
DIIEMEHTa, XHUMHUYecKash (opmyna, ypaBHEHHE XHMHUYECKOW pEakiMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKUX 3aj]ad, MPUMEHSTh Ha3BaHHBIE MOJICTBHBIC
MPEACTABICHUS [JIs BBISBICHUS XapaKTEPHbIX MPU3HAKOB H3y4aeMbIX BELIECTB W
XUMHUYECKUX PEAKIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHS:

BJIaJ€Th OCHOBAMH METOJIOB HAYYHOIO MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINIA;

dbopMynupoBaTh 1€MW W 3aJaud HWCCJICIOBAaHUS, WCIIOIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO C(HOPMYITMPOBAaHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU,

BJIaJ€Th HABBIKAMU CAMOCTOATENIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUYEHUYECKHUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBATH yMEHHS  HaOMIOmaTh 3a  XOJOM  Tpoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €r0 pe3yibrar, (HopMynrpoBaTh O0OOOIICHHUS W BBIBOIBI
OTHOCUTETTFHO JOCTOBEPHOCTH pE3YJITaTOB HCCIENOBAaHUS, COCTaBISATH OOOCHOBAHHBIM
OoTY€T O MPOJIEITAaHHON paboTe;

MpuOOpETaTh OMBIT YYEHUUYECKOW HCCIIENOBATEIbCKOW U TMPOEKTHON JESTEIBHOCTH,
MPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB DEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHECHHUIO PA3JIMYHBIX METOAOB TO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOUYHUKAX HHPOpMAIMK (HAYYHO-TIOMYJIApHas
JUTepaTypa XUMHUYECKOTO COJIEpXKaHHs, CIpaBOYHble mocobus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBATh HHPOPMALMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYNBOCTD;

dopmMynupoBaTh 3ampochl U MPUMEHATHh Pa3IUYHbIE METONbl MPU TMOHCKE W OTOOpE
uH(pOpMaI, HeOOXOTUMOM TSI BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT UCTIOIB30BAHMS HHPOPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUNA U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QOopMy MpeacTaBieHus WHGOpMAIIH
(cxemsbl, rpauKu, AUATPaMMBI, TAOIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAay4YHbId S3BIK B Kaue€CTBE CpPEACTBA MpHU padoTe C XHUMHYECKOU
uHpOpMaIUEl: MPUMEHATh MEXIpeIMeTHbIe ((PpU3NYecCKne M MaTeMaThdecKue) 3HaKd |
CUMBOIIBL, (hOpMYIIbl, aO0OpeBHATypbl, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIVISTHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY [eHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCY Ia€MOM TEMBbI B XO/I€ TUAOra U/WIN JUCKYCCHUH,
BBICKA3bIBaTh HJieH, (HOPMYIUPOBATh CBOM TMPEIAJIOKEHUS OTHOCUTEIBHO BBITIOJTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIILHON AESATENbHOCTH, MOTYYEHHBIX
CaMOCTOSATEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBINOJIHEHHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3auud yueOHOro mpoekTa U (OpMyIUpOBaTh BBIBOABI MO PE3YyJbTaTaM MPOBEIEHHBIX
HCCIIEIOBAaHUN MyTEM COIIACOBAHMS TO3ULIUM B X0/1€ 0OCYXKJIeHUsI 1 OOMEHA MHEHUSIMU.

Osgi1aieHHe YHHBEPCAJIbHBIMH PeryJIsiTUBHBIMH e CTBUSIMU:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYHIECTBISATH CBOIO MO3HABATENIbHYIO JI€ATEIbHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUMPOBATh U M0 MEPE HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeIaraeMblid alTOPUTM JEHCTBUI TPU BBHITTOJHEHUU YUYE€OHBIX M UCCIIEAOBATEIbCKHUX 3a]1ad,
BbIOMpATh Hanbosee 3(hPEKTUBHBIN CITOCOO X PEHICHUS ¢ YYETOM MOTyYE€HHs] HOBBIX 3HAHHMA
O BEIIECTBAX U XUMHUYECKHUX PEAKIIHIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIECH €CTECTBEHHO-
HayyHOW KapTHUHBI MHpA, POJUM XUMHHU B TMO3HAHWUU SIBIICHUM TPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJABTYPbl JUYHOCTH, €€ (PYHKIIMOHAJIBHOM TPaMOTHOCTHU, HEOOXOAMMOM ISt
pelieHnsT TPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

BJIQJICHUE CHUCTEMOM XHWMHUYECKHMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XUMHUYECKUH DJIEMEHT, aroM, OJJIeKTpOHHAs 000JoYkKa aToMa, MOJIeKYya,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUUYECKas CBSI3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpaiiéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIM 00BEM, YIIIEpOIHBIN
ckelneT, (DyHKIIMOHANbHAsI TPYIINA, pagukal, U30MEpHs, HU30MEpbl, TOMOJIOTHYECKUN Ppsij,
TOMOJIOTH, YIJIEBOJAOPO/bI, KUCIOPOJ M a30TCOAEpKAIIUE COCTUHEHUS], MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU W 3aKOHBI (TEOpus
CTpOECHHUs OopraHuveckux BemiecTB A. M. BytnepoBa, 3akOoH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK XMMHHU; MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIHUE B
OCHOBE MOHUMAHUSI IPUUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SBJICHUH, (PaKTOJIOTUUECKUE
CBEJICHUSI O CBOMCTBAxX, COCTaBe, MOJYYCHUH M OE€30MaCHOM HCIIOIb30BAHUM BaKHEUIINUX
OpTraHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOMN JEATETLHOCTH YETIOBEKa,



cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHbIE  MPU3HAKH  MOHATHUH,
YCTaHABIMBaTh UX B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS MPU OMHUCAHUU
COCTaBa, CTPOCHMS U NIPEBPALICHUN OPTaHUYECKUX COECIUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHUI HMCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUISI COCTaBICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpami¢HHON) (OpMyn OpraHu4ecKux
BEIIECTB W YPAaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHMYEeCKHUX BEIIECTB I WUIIOCTPAMM HX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpPMUPOBAaHHOCTh ~ YMEHUW  yCTaHaBIUBaThb  MPUHAMJICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpeneiaEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COEAMHEHUs), JaBaThb KM Ha3BaHUS IO CHCTEMAaTUYECKOU
Homenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBUAIBHBIE HAa3BaHUS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (ITHJICH, MPOMUIICH, alleTUIICH, STUICHIIIUKOINb, TIUIEPHUH, (EHOI,
dbopManbierua, aneradbAeTHi, MypaBbUHAs KUCJIOTA, YKCYCHas KHCJOTa, OJIEMHOBAs
KHCIIOTa, CTEApUHOBAs KUCIIOTA, IJII0K03a, (PPyKTO3a, Kpaxmal, HeJUIioa03a, IUIIH);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENEATh BHABI XUMUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHMS NMPUMEHSATH MOJIOKEHHUSI TEOPUH CTPOCHUSI OpPraHUYeCKHX
BemiecTB A. M. bytnepoBa 1j1s1 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MaCChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHI XapakTepU30BaThb COCTaB, CTPOEHUE, (U3UYECKUE U
XUMUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTEICH pPA3IMUYHBIX KJIACCOB OPTraHUYECKUX
BelecTB (METaH, 3TaH, ATWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTmiOyramuen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
VKCYCHasl ~ KHCIJIOTBL, DJIIOKO3a, Kpaxmal, LeJUI0i03a, aMUHOYKCYCHas  KHUCJOTa),
WUTIOCTPUPOBAaTh TEHETHUECKYIO CBA3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKUIUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpU30BATh HCTOUHHMKHU YIJIEBOJOPOAHOTO ChIPbS
(HedTh, TPUPOAHBIN Ta3, yroib), CHOCOOBI UX MEPEPadOTKH M MPAKTHYECKOE MPUMEHEHHUE
MPOAYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHUI TPOBOAMTH BBHIYUCICHHUSI MO XUMUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIMH );

c(hOpMHUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX METOAaX
HAayYHOIO TMO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM IpPH H3YyYEHUHU BEIIECTB U XUMHUYECKHX
ABICHUA  (HaOMIOneHHe, U3MEpPEHUe, SKCIEPUMEHT, MOJECIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHbIE XHMMHUYECKHE 3HAHUS JUIsl NPUHATHS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYallMAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHU COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYAOBAaHHMEM, a TaKXKe TMpaBwia oOOpalleHUuss C BEUIECTBAMHU B
COOTBETCTBUM C MHCTPYKIHUSIMH I10 BBITIOJTHEHHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJIHATH XUMHYECKUU SKCIEPUMEHT
(npeBpallleHnsT OpraHUYeCKUX BEIECTB MPHU HATPEBAaHUH, MOJYUYEHHUE STUJIEHA M U3y4YEHHUE
€ro CBOWCTB, Kaue€CTBEHHBIC PEAKIIMM OPraHUYECKUX BEIIECTB, AeHaTypalus OeIKOB Mpu
HarpeBaHWM, LIBETHbIE pEaKIUK OEJKOB) B COOTBETCTBMM C MpaBWIAMHU TEXHUKU
O0e3omacHOCTH TMpu OOpalleHWH C BeleCTBAaMHM M JaO0OpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucd YpaBHEHHU
COOTBETCTBYIOUIUX PEAKIUI U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUI KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYIO MH(MOPMAIIHIO,
MOJIy4aeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmauuu, WHTEpHET u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUH COONIONaTh MpaBUjla SKOJIOTHYECKH 11eJ1ecO00pa3HOro
MOBEACHUSI B OBITY M TPYAOBOW AEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOEro 370POBbA U
OKpY>Karolen MpupoaHON Cpeibl, 0CO3HABATH OMACHOCTh BO3ACHCTBUS Ha KUBbIE OPTraHU3Mbl
ONpeAeNEHHbIX OPraHUYeCKUX BeLIECTB, MOoHUMas cmbich nokaszarens [IJIK, noscHsth Ha



npuMepax CHocoObl YMEHBIICHHS M TPEJOTBPAIICHUS HX BPEIHOTO BO3IEHCTBUS HA
OpraHU3M YEJIOBEKa;

U O0Y4arOIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE NMPUMEHSThH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBIICHUM;

JUTSL CHETBIX W CAAa0OBHAAINX OOydYarONIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins nis 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE pE3ynabTaThl OCBOECHHUS Kypca «OOIIass W HeOpraHuyeckass XHUMHs»
OTPAKAOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O XUMHYECKOH COCTaBISIONICH €CTEeCTBEHHO-
HAy4YHOM KAapTHHBI MHpA, POJIM XMMHUU B TO3HAHWM SIBICHUN MPUPOABI, B (POPMHUPOBAHUH
MBIIUICHUS] U KYJIBTYPhl JTUYHOCTH, €€ (PYHKIMOHAIBHON TpaMOTHOCTH, HEOOXOTUMOM IS
pElIeHUs] MPaKTUYECKHX 3aJad M SKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0POBBIO U IPUPOIHOU CpELE;

BIIQJICHUE CHCTEMOM XHMMHYECKMX 3HAHHW, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XMMHYECKUH IJIEMEHT, aToM, W30ToIl, S-, P-, - BIEKTPOHHBIC OpOMTAU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJSIPHBIA 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb
OKHUCJIEHUSI, XHMHYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAss pEeUETKa, THUIBI XHUMHUYECKUX PEaKLMi, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJEKTPOIUTHUECKASL JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEID, CKOPOCTh
XUMUYECKOM  peakluu, XHMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKOM auccoluanny, nepuoandeckuid 3akoH [[. WM. MengeneeBa, 3akoH
COXPAaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMS W MPEBPAICHUS SJHEPTUU NPU XUMUYECKHUX
peaKlMsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBICHHIA,
(aKTOJIOTMYECKHUE CBEJIEHHA O CBOMCTBax, COCTaBe, IOJY4YEHHMHM M  O€30MacHOM
WCIIOJIb30BAHUM  BAKHEWIIMX HEOPraHWYECKUX BEUIECTB B OBITY U IPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKA,;

c(hOPpMHPOBAaHHOCTh ~ YMEHUW  BBISIBISTH  XapaKTEpHbIE  MPU3HAKU  TOHSTHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIOJI30BATH COOTBETCTBYIOLME MOHSTHS MPU ONMHUCAHUU
HEOPTraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(pOpMUPOBAHHOCTH YMEHHi HCIOIB30BATH XUMUYECKYIO CHMBOJINKY JUIS COCTABIICHIS
?JopMyn BEIIECTB M YPaBHEHUU XUMHUYECKHX PEAKLMd, CHUCTEMaTHYECKyI0 HOMEHKJIATypy

IUPAC) 1 TpuBHaibHble Ha3BaHWs OTIENbHBIX HEOPTaHMYECKMX BELICCTB (YrapHbId ras,
VIJIEKUCIBIA Ta3, aMMHaK, raméHas U3BeCTb, HEram€Has U3BECTh, MMUThEBAs COAA, MUPUT U
IpyrHe);

c(hOpMUPOBAaHHOCTh YMEHUW OIpEAENATh BAJICHTHOCTb MW CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XHMHUYECKOM CBSI3U
(KoBaJIeHTHAsA, UOHHAs, METAJUTMYECKAs, BOAOPOJHAs) B COEAUHEHUAX, TUIl KPUCTAIUTNYECKOM
pEmIETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJIspHas, HMOHHasg, MeTajuinyeckas),
XapakTep cpelibl B BOAHBIX PACTBOPAX HEOPIaHUUYECKUX COCTUHEHUN;

c(hOpMUPOBAaHHOCTh YMEHUM yCTaHABIMBaThb NPUHAMJIEHKHOCTh HEOPTaHUYECKHUX
BEIECTB 10 UX COCTABY K OMPEEIEHHOMY KJIacCy/TpyIine cCoequHEHUH (POCThIE BEIIECTBA —
METaJUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUSI, KUCJIOThI, aM(POTEPHBIE TUAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHMH pacCKphIBaTh CMBICI TMepuoandeckoro 3akona JI. .
MengeneeBa W JEMOHCTPUPOBaTH €r0  CHUCTEMATHU3HUPYIOUIYI0, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX AJIeMeHTOB 1—4 nepuonoB lleproanueckoil cucteMbl XUMUYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa, UCNONb3ys TOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATHNY», «IHEPTETUUCCKHE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U MX
COEIMHEHUH M0 TiepuoaaM u rpymnmnam llepuoanyeckor CUCTEMbl XUMUYECKHUX 3JIEMEHTOB /1.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBAa HEOPTaHWYECKHX BEILECTB PA3NMYHBIX KJIACCOB, MOATBEPkKIATh CYIIECTBOBAHUE



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

c(hOopMHPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU IO PA3THIHBIM
Mpu3HakKaM (YHCIIy W COCTaBy pEarupyrolldx BEIIECTB, TEIUIOBOMY 3(PGhEKTy peakiiuw,
W3MCHCHHUIO CTCTICHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH  PEAaKIUW, YYaCTHIO
KaTain3aTopa);

c(hOpMHPOBAaHHOCTh YMEHUW COCTABISATh YPAaBHCHHUS PEAKIUA pPa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHa, YYWTHIBAs YCJIOBHS, MPH
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,

c(hOpMHPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, TOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pa3JINYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM TYTEM HWOHBI,
MIPUCYTCTBYIOITUE B BOIHBIX PACTBOPAX HEOPTAaHUIECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUU pacKpbIBaTh CYILLHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHCca 3THX
peaKkuu;

c(hOpMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTDh CKOPOCTH XUMHUYECKOW PEAKITUU
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEMICHHS] XUMUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUECKHE MPOLECCHI, JIeKaIUe B
OCHOBE  TMPOMBIIUICHHOTO  TOJYyYEeHHs] CEpPHOM  KHUCJIOThI, aMMHaka, a Takke
c(hOpMUPOBAHHOCTh TPEACTABICHUM 00 OONMX HAYYHBIX NPUHIUIIAX MU DKOJOTHUUECKUX
pooIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM TMOHSATHUSA
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHWWU Tra30B MPU XUMHUUYECKUX
peaKIuaX, MacCchl BEIlleCTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE
Ui 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MPEBPAIICHUS U COXPAHECHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOAATH MTPABUIIA TIOJIb30BAHUS XUMUYECKON MOCYION U
7a0opaTopHbIM  OOOPYIOBAaHUEM, a TakKXKe IMpaBwia oOpalleHus C BeleCTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU MO BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUU TUIAHUPOBATh W BBIMOJHATH XUMUUYECKUU IKCIIEPUMEHT
(pa3nokeHHe NEepoKcHAa BOAOPOAA B NPHUCYTCTBUM KaTalau3aTopa, OIpPENesICHUE Cpeibl
pPacTBOPOB BEIIECTB C TMOMOIIBI0O YHUBEPCAIHHOTO WHAMKATOPA, BIUSHUE Pa3TUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, kKapOOHAT- W XJIOPUI-AaHUOHBI, HAa KAaTHOH aMMOHMUS, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metamb»y U «HeMetamib») B COOTBETCTBUM C
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIeCTBAMH U J1abOpaTOPHBIM
0o00OpynoBaHUEM, MPEJCTABIATh PE3ylIbTaThl XUMUYECKOTO JKCIEepUMEHTa B (popMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuid U (POpMYJIHPOBATH BHIBOALI HAa OCHOBE JTHX
PE3YABTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYIO MH(pOpMAIUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM KOMMYHUKaluu, VHTEpHET u
JPYTHX);

c(hOpMHPOBAaHHOCTh yYMEHHUH COONIONaTh MpaBUia SKOJIOTHYECKH LEeIeco00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>KaroIlel MpUPOTHON Cpefibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBbI
ONpEACIEHHBIX BEUIECTB, MOHMMAass cmbica Tmokazarens [IJIK, moscHAT, Ha mnpumMmepax
CrOCOOBbl YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OpPraHU3M
YeJI0BEKa,

JUIsl 0OYYaroIMXCs C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBbS: YMEHUE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHMS BEIIECTB U XUMUUYECKUX SIBJICHU;

JUISL CIICTIBIX W CJIA0OBHJSIIIMX OOYYarOIIUXCS: YMEHHE HCIIONIb30BaTh pelibedHO-
TOYEUHYI0 cucTeMy oOo3Hauenuit JI. bpaiinsg s 3andcu  XuMHYecKux  (opMmyd.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppOBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e paboThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannueckoit xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! YA CIP 3 Bu6nmorexa [IOK https:/myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHble YIIIEBOJOPOIbl — AJKaHbI 2 bubmuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl yE HOPOR A 6 1 bubaunoreka [IOK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaTHuecKHe yriIeBOI0POAbI 2 bubnuorexa L{OK https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKHN YIIIEBOIOPOJIOB U HX
2.4 PHpOX A HOPOA 3 1 bu6moreka [1OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pazgen 3. Kuciiopoaconep:xamue opranudeckue coeJMHeHUs
3.1 Cnuptsl. denon bubmuotexa IIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBblie kuciaoTsl. CioxxHbIe 3(pUpb 1 bubnuorexa L{OK https://myschool.edu.ru/
3.3 YrneBoabl 1 bubaunoreka IIOK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMUHBI. AMHHOKHCITOTBI. benkn 3 bu6moreka [1OK https://myschool.edu.ru/
Wroro no pazneny 3
Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnuorexa LJOK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM (ppPOBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Konrpoabusl | Ilpakruuec
n/n Bcero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernueckue 0CHOBbI XMMHUH
Ctpoenue atoMmoB. [leprnoanueckuii 3akoH 1
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6mmoreka [1OK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB bubmuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6moreka LIOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6moreka [IOK https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi xummst
2.1 Merauibl bubnaunoreka IIOK https://myschool.edu.ru/
2.2 HemeTamsr 1 bu6mmoreka [1OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuorexa L{OK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa IIOK https://myschool.edu.ru/
Paznen 3. Xumusi v ;Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubaunoreka [TOK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N Kosmmuects 3
e JIEKTPOHHBIEe UG poBbIE
Tema ypoka 0 42COB p uugp
n/n Jara o0pa3oBareJibHbIE pecypchl
Bcero
1 [Ipeamer oprannueckoil XuMuHU, €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 1 bubmuoteka L{OK https://myschool.edu.ru/
Teopus crpoenns opranndeckux coenuHeHn A. M. byrnepoBa, eé
2 P P P yIIep 1 bubauoreka LIOK https://myschool.edu.ru/
OCHOBHBIE ITOJIOXKEHUS
[IpencraBnenue o knaccudukanum opraHuueckux Beniects. Homenknarypa
3 p ¢ p P 1 bubauoreka LIOK https://myschool.edu.ru/
(cucremaruueckas) ¥ TPUBHAIbHBIC HA3BaHUS OPraHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — NPOCTEHIINE NPEACTABUTEIN aJIKaHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE MPEACTABUTEIN AIKEHOB 1 bubmuoteka IIOK https://myschool.edu.ru/
8 [IpakTuueckas pabora Ne 1. «IlonyueHue sTuaeHa u U3y4yeHUE €ro CBOMCTBY 1 bubnuotexa IIOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metminOyraguen-1,3. Ilonydenue
9 YT YA v 1 bu6mmoreka I{OK https://myschool.edu.ru/
CUHTETHUYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUN PAI.
10 L. P pAA 1 bu6mmoreka IIOK https://myschool.edu.ru/
AleTuieH — MpOoCTEeHIINM MpeICTaBUTENb AIKUHOB
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/
['enetnueckas cBs3b YIIIEBOAOPOAOB, IPUHAICKAIIMNX K Pa3IMYHBIM
13 A HOPOA pHHal = P 1 bubmoreka I1OK https://myschool.edu.ru/
KJ1accam
[IpupoaHble NCTOYHUKH YITIEBOJOPOAOB: MPUPOIHBIN I'a3 U MOIIYTHBIE
14 PHpOA E AOPOA . prpoa vt 1 bubmmoreka I1OK https://myschool.edu.ru/
He(TsiHBIC Ta3bl, HEPTh U MPOAYKTHI €€ mepepadoTKH
[IpuponHbie HCTOYHUKY YIIIEBOJOPOAOB: IPUPOAHBIN I'a3 U MOMYTHBIE
15 prpon & HOpOA PHPOI It 1 bubmuoreka L1OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HePTh U MPOAYKTHI €€ mepepadoTKU
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16 KonTpomnpHas paboTa mo pasaeny «YIieBoIopOab» 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 MHOroaroMHbl€ CIIUPTHI: FTUICHIJIMKOIb U TIIMIEPUH 1 bubnuoreka L1OK https://myschool.edu.ru/
@DeHoJI: CTPOCHUE MOJIEKYIbI, PU3NUECKUE U XUMUUECKUE CBOMCTBA,

19 P yet, 1 BuGnnorexa 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 I{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 MPEJICTaBUTEIN BBICIIUX

23 P pedl 1 bubmuoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpbuia Kak CoJiu BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOILEE IeHCTBHE 1 bubnuotexa LIOK https://myschool.edu.ru/
CrnoxHbIe 2QUPHI KaK TPOU3BOIHBIE KApOOHOBEIX KHCIOT. [ maponms

25 $up POHSEOX P P 1 Bu6nmoreka [TOK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoJoruueckas poib KUPOB 1 bubmuotexa IIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxxHelle npeacTaBuTeNN: TIIIOK03a,

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

28 Kpaxmai u nenntonosa kak NpupoIHbIE TOJIMMEPHI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponbHas padora no pasaeny «Kucinopoacoaeprxaiine opraHuuecKue

29 P P PasAeNy POACONCPKAIHE Op 1 bu6mmoreka I{OK https://myschool.edu.ru/
COETMHEHUS»

30 AMUWHBI: METHJIAMUH U aHWTHH 1 bubmoreka I1OK https://myschool.edu.ru/
AMMHOKHUCHOTHI Kak aM(OTepHbIe OPraHUUECKUE COCTMHEHUS], UX

31 Qorep P s 1 bubmmoreka I1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

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

33 OCHOBHBIE TOHATHUSI XMMUHU BBICOKOMOJIEKYIISIPHBIX CO€ANHEHUN 1 bubmoteka [{OK https://myschool.edu.ru/
OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYIIIPHBIX COSIMHEHUH.

34 A YAp A 1 bubmoreka I1OK https://myschool.edu.ru/
[IimacTmaccsl, kKaydyku, BOJIOKHA

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

KoanuecTnB Jlata
Ne DJIeKTPOHHBIe M (poBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XUMHYECKUN ATEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIus aTOMOB 1 bubmuoreka LIOK 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
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX

3 COCIMHEHUH M0 IrpyIaM U nepruojaM. 3Ha9YeHUE NEPUOANYECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
cucTeMbl XUMHUYeCcKuX 3emeHToB .M. MenneneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XUMHUECKas CBA3b, €€ BUbl; MEXaHU3MbI

4 p . ’ ’ 1 Bbubnuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBAJIEHTHOU cBs3U. BogopoaHas cBs3b
Banentnocts. DnekTpoorpunareabHocTh. CTeneHnp okucieHnus. Bemecrsa

5 POOIP 1 bubmuoreka LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS
[TonsiTHe o aucnepcHbIX cuctemMax. MICTUHHBIE U KOJIJIOUTHBIE PACTBOPBI.

6 P P P 1 bubmuoreka [1OK https://myschool.edu.ru/
MaccoBas 10715 BellecTBa B pacTBOpe
Krnaccudukanus u HoMeHKIaTypa HEOPTraHUYECKUX COSIUHEHUH.

7 ¢ P P 1 bubnuorexa LIOK 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 bubnuotexa IIOK https://myschool.edu.ru/
IPEBPALLEHHS] SHEPTUU IPU XUMHUYECKHUX PEAKIHIX

9 CkopocTts peakiun. OOpaTuMbie peakIui. XUMAYECKOe PaBHOBECHE 1 bubmotexa IIOK https://myschool.edu.ru/
[Ipaxtuyeckas pabora Ne 1. «BnusiHue pa3nuyHbX (HakTOpOB HA CKOPOCTh

10 P . P P ¢ P P 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMUYECKON peaKkum»
OnexTponutuyeckas aucconuanys. [lIoHsTHe 0 BOZOPOAHOM MOKa3arese

11 (pH) pactBopa. Peakunu nonHoro ooMena. [ maponus opraHMYecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKHCTUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. [lonarue o0 snexTponuse

12 . P P 1 bubmmoreka [1OK https://myschool.edu.ru/
pacIIaBoB U pacTBOPOB COJIEH

13 KontponpHas padota no paszneny «TeopeTnueckne 0CHOBBI XUMUM 1 bubnmoreka ITOK https://myschool.edu.ru/
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Mertamel, ux nojoxxenue B [lepruoguyeckoit cCHCTEME XUMHYECKHUX

14 anemeHToB /. 1. MenneneeBa u 0coOEHHOCTH CTpOeHUS aToMOB. O01IHe 1 bubmmoreka [1OK https://myschool.edu.ru/
(bu3HYEeCKre CBONCTBAa METAIIJIOB

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

16 ' : . (HaTpi, ’ ’ 1 Bu6morexa LIOK https://myschool.edu.ru/
Mar"ui, aJIIOMUHUN) U KX COCTMHCHUI

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

18 XUMHYCCKHE CBOMCTBA IIMHKA, Kejie3a U MX COCAUHCHUN 1 bu6mmoreka IIOK https://myschool.edu.ru/
IIpaxtrueckast padbora Ne 2. "Pemienne skcrepuMEHTAIBHBIX 3a/1a4 I10 TEME

19 P " P P 1 bubmnuoreka IIOK https://myschool.edu.ru/
«Metanb»
Hemeraisl, ux nonoxxenue B [leproanueckoii cucteMe XMMUYECKUX

20 ’ P 1 bubmuoreka LIOK https://myschool.edu.ru/
anemeHToB /. 1. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB
®dusnyecKre CBONCTBA HEMETAUIOB. AJIJIOTPONUSI HEMETAJIOB (Ha IpUMEpe

21 P (1a npiniep 1 Bu6morexa LTOK https://myschool.edu.ru/
KHCIIOpofa, cepbl, pocdopa u yriepoaa)

22 XHMHYECKHE CBOMCTBA IAJIOTEHOB, CEPBI U UX COEIMHEHUN 1 bubnuotexa LIOK https://myschool.edu.ru/

23 XuMHYeCKre CBOMCTBA a30Ta, (pocodpa U UX COeAUHEHUN 1 bubmuotexa LIOK https://myschool.edu.ru/

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

25 [IpumeneHne BaXHEUIINX HEMETAJUUIOB U UX COEIMHEHUN 1 bu6mmoreka IIOK https://myschool.edu.ru/
O0001eHne U cucTeMaru3aysa 3HaHui 1o reme «HeMmeraisy.

26 Bpluncienus no ypaBHEHUAM XUMUUECKUX PEAKIUN U TEPMOXUMHUUECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacué€Thl
ITpaktrnueckas padora Ne 3. «PemieHne skciepUMEHTAIBHBIX 3a4a4 110 TEME

27 " P " P P 1 bubmoreka LIOK https://myschool.edu.ru/

Hewmeranns"»

28 Kontponbhas padora o remam «Metamnsi» 1 «HemeTtannsn» 1 bubnuorexa LHOK https://myschool.edu.ru/
Heoprannueckue u opranndyeckue kuciotel. Heoprannueckue u

29 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHUS
AM{QoTepHbIe HEOPraHMYECKHUE U OPTaHUYECKHE COCTUHEHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnyeckas cBsI3b HEOPraHUUECKUX U OPTAHUUYECKUX BEILIECTB
Poss xuMun B 00ecIieYeHNH DKOJIOTMYECKON, DJHEPTETUYECKON 1 TUIIEBON

31 > SHCEP 1 bubmoreka [1OK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTUN MEIULIUHBI

32 [IpencraBnenust 00 0OUMX HAYYHBIX MPUHIIMITAX TPOMBIIIUICHHOTO 1 bubnmoreka [TOK https://myschool.edu.ru/
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IMOJIy4CHUA BaKHEHIITNX BE€IICCTB

33 UenoBek B MUPE BEIIECTB U MaTEpUaJIOB 1 bubmoteka I{OK https://myschool.edu.ru/
34 XUMHUS U 37J0pPOBbE YEJIOBEKA 1 bubnmuoreka LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'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., OO1IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe obmiectBo «M3marensctBo «IIpocBemenuey

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

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

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: lpoda, 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 kmacc: HacrtonbHas kHura s
yautessi». Yacts 1 — M.: JIpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHast KHUTa 715
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, 2021ro.

7. B.I. lenucoBa «Xumus 11 knacc noypounsle miansl o yueonuky O.C.['abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuntens 2018ro.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensiz, U.I.ocTpoymM0OB « XuMHUYECKHI SKCTIEpUMEHT B 1mikosie 11 kmacey; - M.

Hpoda. — 2019 ron.

MU P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutenanusiehttp://www.chemnet.ru I"azera «XuMus» ¥ caT a1 yautens «5 uay
Ha YPOK XHUMHUUNY

http://him.1september.ru Enunas xomtekuus LIOP: TIpeameTHas KoMIeKIUs « XUMHUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIICPUMEHTHI:

xumust. Komnekuust Poccutickoro o61ieo0pa3oBarebHOTo mopraia



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

http://www alhimik.ru Beepoccuiickast onuMmmmana MKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Oprannueckast XuMusi: MEKTPOHHBIA YI4EeOHUK AJIsl CPETHEH IIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHII KOIEIK: XUMUS

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

00pa3oBaTeNbHbINA TPOEKT
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