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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOrpaMMBbl CPETHETO
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAMMBbl, H OCHOBHBIX TIOJIOKEHUI «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MNpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeruul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpIIAONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOW CHCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (GOPMUPOBAHMSI MHPOBO33PEHHS M OOMIEH KyIbTYpPbI
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHOH cpene. Peanusyerca xuMudeckoe o0pazoBaHue 00ydarolUXcs Ha YPOBHE CPETHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIr'O OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKXKeE C Y4ETOM O0IIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOHl BKJIaja B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHN KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYyMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudecKkasi XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NP U3YYCHUH TMpeaMeTa o00ecleuynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOTO000pasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOTO Marepuaiga ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M IJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECCTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUsS IE€PBOHAYAIbHbBIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHsl TEOPETHYECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3HUIHM,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLIHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pAacKpbIBAIOT €€ poJib B IIO3HABATEIBHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (PMIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemieHus 3ama4 BOCHHTAHUS, Pa3BUTHS W COIUAIM3AINU  OOYJArOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pEIIeHUs MpoOiIeM, IOUCKa, aHaIu3a 1



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero o0Opa3oBaHUS, TpPU ONPEACICHUHM COACPIKATEIbHOM
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATEIEHOCTH YEeNOBEKAa M Kak OJHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6azoBom ypoBHe (10 —11 x1.) sBASIOTCS:

e (GOopMHUPOBAHME CHUCTEMbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(GbyHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEICTABICHUI O HAYYHBIX METO/axX IMO3HAHWS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUIECCKOH U
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENHHOCTH, CBS3aHHBIX C HAOJIOJIEHUEM W
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30TMacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuMm, coaep:karenpHasi XapakTepUCTUKaA LieJei U 3a7a4y U3ydeHus MpeaMera B
MporpaMMe Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUKW XWMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO MOJY4YCHHsI 3HAHUN M NPUMEHEHUS UX B PealbHOM >KU3HM JUISl pPElIeHHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  OOydJaloIUMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHHE WHTEIJICKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIS PA3IMYHBIX BUAOB JEATEILHOCTH: peLIeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKM HMHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUECKUX MTPOLIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C XKU3HEHHBIMU NMOTPEOHOCTSAMU, UCITIONIB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHaIK3a yueOHOM M HayYHO-MOMYISIPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHWHN U IMTPOBCACHNUN XUMHNYCCKOT'O SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OCpPEKHOTO OTHOIICHUS K TPUPOJE H CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM miane cpemHero oOmiero oOpa3oBaHus MpeaMeET «XUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeI[MCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

[Iporpamma paccuntana Ha 136 yacos: B 10 ximacce — 68 yacoB (2 vaca B Heaeno), B 11
KJacce — 68 yacoB (2 yaca B HEJIETIO).

OmauyumenvHvie 0COOEHHOCU OAHHOU NPOSPAMMbL 8bLOEIeHbL HAOCMPOUHOU 36E300UKOU - *
ObocHosanue 6Hecenus UsMeHeHUl

Pewenue 3a0au no xumuu 6axCHO 015 NOHUMAHUSL 3AKOHO8 U NPUHYUNOE DMOU HAYKU, d
maxoice O NPUMEHEHUs] NOJIYYEeHHbIX 3HAHUL HA Npakmuke; 01 NOO20MOBKU K IKIAMEHAM.
Jlannoiu npoyecc mpeoyem MbLCTUMENIbHBLX u NPAKmMu4ecKux Oeticmeulti,
no3eonsem pewiams ooyuarowue, 60CnUmMbvléaowjue, pa3susarouue QyHKYuu.

Hszmenenus, 6 paboueil npocpamme NO360JAIOM OCYUWECMEIams Ha 0Oonee 21yO0KoM
VDOBHE MedHCnpeoMemHble C853U, CEA3U XUMUL C HCUSHBIO, 8CE MO PA38UBAEm UHMepeC K XUMUU,
cnocobcmayem mpyoo8omy 80CHUMAHUIO, 20MOBUM WKOIbHUKA K 0y0yweti npogeccuu.



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHUE B MOIY4YECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COSAMHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4EHHUsl BELECTB M UX IPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALLEHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHuu (MjIaBjieHue, oOyriIuBaHuE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTUIEH U MPOMUIIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyraaueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTpOeHue, (pru3nuecKkue U XUuMHUYECKHe CBOICTBa
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJyY€HUE U TNpPUMEHEeHHe. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanble UCTOUHUKH YTIIeBOAOpoa0B. [IpupoaHbIil ra3 u momyTHble HEPTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BEUIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIy4YEHUE ITUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.

*Pemienue 3a1au Ha onpeeTIeHUE MOJIEKYISIPHOM (OpMYsIbl OPraHMUECKOro BEIECTBA 10
MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJIIMX B €ro cocras. *PerieHue 3amau Ha HaxoXJeHHE




MOJICKYJISIpPHOH (hOpMYJIbI OPraHUIECKOTO COSIMHEHUS 10 Macce (00hEMY) MPOTYKTOB CrOpaHUSL.
Bbrunciienuss mo ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM TPOJYKTAa PEAKIHH IO M3BECTHBIM Macce, 00bEMY, KOJHYECTBY OJHOTO W3
HCXOJHBIX BEIIECTB WJIH MPOTYKTOB PEAKIUH).

Kuciiopoacoaep:kauue opranuueckue coeIuHeHus

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METaHON W OTAHON: CTPOCHHE, (UIUYECKUE U
XMMHYECKHUE CBOWCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XAMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMHI METAJIAaMH, Ka4eCTBEHHAs pEaKIHsl Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpnerunbl M kemouwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHE U
XHUMHYECKAE CBOWCTBA (PEAKIMM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTHI:
CTpOCHHUE, PU3NUECKUE ¥ XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KUCIIOT, PEeaKIus
TepuUKaMK), TOJydeHHe W mpuMeHeHne. CTeaprHOBas ¥ OJICMHOBAasS KHUCIIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MpOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (U3NYECKHe U XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoOBiIeHHE, OpOXKEHHE TJIOKO3bI), HAxXOXJIEHHE B MPUPOJE,
puUMeHeHue, ouonoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M MX MpPEeBpallCHUi: MPOBEACHUE,
HaOMOJICHNE U OMHCAaHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAauyeCTBEHHbBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue riauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaermmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE MPAKTHUYECKONW pabOThI: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIWYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pEaKlMyh MO H3BECTHHIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcozeprkalye OpraHn4ecKue CoeAnHEHHS.



AMHMHOKHCIOTBI Kak aMQOTepHblE OpraHuyeckue coenuHeHus. Duuveckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHUCIOT (Ha IpuMepe IiuluHa). buosornueckoe 3HaueHue
aMHUHOKHCIIOT. IlenTunml.

benku kak npupoaHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas u
TpeTHYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA O€IKOB: TUAPOJIN3, JACHATyparus,
KAaueCTBEHHbIE PEAKIIMH HA OEIIKH.

DKClepUMEHTAJIbHBIE METOJIbl U3YYEHHUS BEIIECTB U UX IPEBpalleHUil: HaONoJeHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BricokomoiiekyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3aLU, CpelHss MOJeKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALINSL.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayqyyKoB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXnpeIMETHBIX CBA3€d NPU U3y4EHUM OopraHndeckod xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABJISIOUIUXCA CUCTEMHBIMU 11 OTJIENIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJICHHE, HAay4HBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUs, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelIeCTBA (OCIIKH, YIIIEBOIbI, KUPHI, DEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: mUIIEeBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUM

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. JEKTPOHHAs O0OJIOYKA.
DHepreTHyecKue YpPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTYpaIus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB . .
MenpneneeBa. CBsi3b NEpUOIUYECKOTO 3akoHa U Ilepuogumueckoil CUCTEMBI XHMHUYECKHX
anemenToB JI. M. MenpeneeBa ¢ COBpEMEHHON TEOpHUEM CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEIIECTB
0 TpyMnaMm U nepuojiaM. 3HaueHHUEe MePUOoIUUECKOro 3aKOHA B Pa3BUTHHU HAYKH.



Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. BHIbl XUMHYECKON CBsI3U (KOBaJICHTHAs
HEMoJIIpHAasl W TOJSpHAsl, MOHHAS, MeTajumdeckas). MexaHu3mbl oOpa3oBaHMsI KOBAaJCHTHOU
XUMUYECKOM CBsi3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBsa3p. BajaeHTHOCTD.
DneKkTpooTpUlaTesbHOCTh. CTeneHb OKuciieHus. OHbI: KaTHOHBI U @aHUOHBI.

BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THMBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWAHBIE PACTBOPBI. MaccoBas J10Jist
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHHd. HoMeHkiaTypa HEOpraHHMYECKHX
BEIIECTB. [ eHeTMyecKass CBS3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANIMNX K Pa3IMYHBIM
KJIacCaM.

Xumunueckass peaxkuus. Kiaccupukanus XUMUYECKHX pPEAaKIUl B HEOPraHMYEeCKOW H
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBPAILICHUS
SHEPIrUU MMPU XUMHYECKUX PEaKIIHX.

Ckopocth peakiuu, €€ 3aBHCUMOCTb OT Pa3IU4HbIX (PaxTopoB. OOpaTHMble peakluu.
Xumuyeckoe paBHoOBecue. DAKTOPHI, BIMSIOMINE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Ipunnun Jlelllarense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTposiuThl. Cpena BOJIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUs BEUIECTB M UX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepronnueckas cucrtema xumudeckux sneMeHToB J[. M. MengeneeBa», u3ydeHue
MoJenell KpPUCTAINIMUYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHuEe JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (pa3jokKeHUEe NEepoKCHIa BOJOPOAAa B MPHUCYTCTBUM KaTaiu3aTopa,
OIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKON paboThl «BnusHue pa3nuuHbIX (aKTOpoB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM».

Pacuérnbie 3amaumn.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilonmoxxenue HemeramnoB B Ilepuonnueckoil cucTeMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa U OCOOEHHOCTH CTpoeHHs aToMoB. Dusnueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMUYECKHE CBOWCTBAa BAXKHEWIIMX HEMETAJUIOB (TaJloT€HOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUIOB, KHCIOPOACOACPKAIIUX KUCIIOT, BOJIOPOIHBIX
COCTMHCHU).

[IprmeHeHne BaKHENIINX HEMETAIIIIOB U UX COEAMHEHUN.

Mertamel. [lonoxxenue meramioB B [lepuoanyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OO6mue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN Pl HATPSHKEHUN
METAJIOB.

XUMUYECKHE CBONCTBA BaXXHEHIIMX METAIIOB (HATPHUMA, KaluWid, KalblUWA, MarHWid,
QITIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

O61ue crocoObl oMy4YeHust MeTauioB. [I[puMeHeHrne MeTalIoB B OBITY U TEXHUKE.



DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUNA: H3yYEHUE
KoJuteknnu «MeTaluibl W CIUIaBbI», 00pa3llOB HEMETAIUIOB, PEIICHHWE SKCIePUMEHTAIBHBIX
3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPATOPHBIX  OTBITOB
(B3auMOI€MCTBUE THUIPOKCHAA ATIOMHUHHS C PACTBOpPAMHM KHUCJIOT U IIEJIOYel, KauyeCTBEHHbIE
peakiry Ha KaTUOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacuéTbl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMuA 4 KU3Hb

Ponps xumuu B 00ecriedeHNH YKOJIOTHIECKOMN, SJHEPTETUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BuUTUU MeAuIUHbL. [loHSATHE O HAydHBIX METOJaX ITO3HAHUS BEHIECTB M XUMHUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMIMX HAyYHBIX MPUHIMIAX MPOMBIIUIEHHOTO TOJYYCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHpe BEIIECTB W MAaTEPUAIOB: BAXKHEHIIME CTPOUTEIHHBIC MaTepHabI,
KOHCTPYKIITMOHHBIE MaTepHaslbl, KPackd, CTEKJIO, KepaMHKa, MaTepHaJbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHUaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XUMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPEMApaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarus MeXnpeIMETHBIX CBS3EH MpH M3YyYCHUHU OOIIeld W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHUs,
aHaylnM3,  CHHTE3,  KilaccUpHUKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIEC MTOPO/IbI, MOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUajioB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYJarOIUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOW TPAKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IpaXkJJaHCKOTO OOIIecTBa, NPUHATHIMU B OOIIECTBE HOPMAMHU U NpaBUIAMU IOBEIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M IPAKTMYECKOM JeATeNbHOCTH OOyyarolMxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JIPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO NPHUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUY O TIEPEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro M Oe3omacHoro oOpa3a KH3HH, HEOOXOJMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHWS [EHHOCTH TPAaBWJI WHIAWBUAYAJILHOTO U KOJUICKTUBHOTO 0€30MacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEITHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3inyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyxayuieil mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIUSHUS IKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPHUHOCSIIMX BPEl OKpYXKalolled NMpUpOTHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITENFHOCTH  DKOJOTUYECKOW HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IT100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH: TIIOHHUMAaHHs CYIIHOCTM METOJOB IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JiefaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS JaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMEeTHBIE) OOIeHAyYHbIC TTOHATHUS, OTPAKAIONTUE IIEJTOCTHOCTh HAYYHO W KapTHUHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEeMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCajdbHble YyueOHbIE ICHCTBHS B IO3HABATEIbHOW U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPUH IS KiTacCU(DUKAIIMH BEIECTB M XUMUYECKIX PEaAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpaBHCHHE XHMHUYECKOW pEakuu — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
Tt GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXK JICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IUYHbIX METOJIOB IMO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PpA3IMYHBIX BUIAOB M (OPM TMPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAy4yHBIM SI3bIK B KAaueCcTBE CpPEACTBA MIpH paboTe C XUMUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB INO3HABATEIBHOU NESTENBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICZIOBAHUI ITyTEM COTJIACOBAHMUSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
omnpezenss €€ LeNu U 3a1add, KOHTPOJIUPOBaTh U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, pOJIM XMMHUU B TIO3HAHUU SIBICHUM NpHUponbl, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJAraloulue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIIpHAs Macca, MOJSPHbIE 00BEM, yYIIEpOOHBIH  CKeJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHHUS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUS OPraHUYeCKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30MaCHOM HCIOJIb30BAaHUH BAXKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOCHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMUMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponbl, KHUCJIOPOJ M  a30TCOAEpKAIIUE COEAUHEHUs, BBICOKOMOJEKYJSPHbIE



COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTWICH, STHICHIJIHMKOJb, TJIHMIEPUH, (eHOod, (GopManbAerun, aneraibIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUX (OJIMHAPHbIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHUH XapakTepus3oBaTb COCTaB, CTpOCHHE, (U3NYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (EHOJI, aleTalbIern, MypaBbuHasi U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb MCTOYHUKH YIJIEBOJOPOAHOIO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh YMEHHWI TPOBOJHUTH BBIUUCICHHS TI0 XHMHYECKAM YpaBHEHUSM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WM MPOJAYKTa PEAKLUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

c(hopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHWUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MIO3HAHUSA, MCIOJIb3YEMBIX B XHMUU TIpU M3Y4YEHUH BEILECTB M XUMHYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JUIs IPUHATHUS PEIIEHUH B KOHKPETHBIX dKU3HEHHbBIX CUTYaLUsAX, CBI3aHHbBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

Cc(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IPaBUia MOJIB30BAaHUS XMUMUYECKON MOCYIOH U
1a00paTOpHBIM 000PYIOBAaHUEM, A TAKXKe IpaBHUiia OOpAIEHUs C BEIECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSAMU TI0 BBIIOJHEHHIO JA0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHnss OpraHUYeCKUX BEIECTB IPU HarpeBaHUU, MOJTY4YEHUE 3TUIICHA U U3YyYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BEILIECTB, JAeHATypauus OClKOB IpHU
HarpeBaHMH, IIBETHbIE PEaKIMH OCJIKOB) B COOTBETCTBUM C MPABUJIAMU TEXHUKU OE3011aCHOCTH
Ipyu oOpallleHu! C BEIIEeCTBAMH M J1a00OpPaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMMUYECKOT0 SKCIEpUMEHTa B (OopMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEakUUil u
(GopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOW JAEATENIBHOCTH B IENSAX COXPAaHEHHS CBOETO 3JI0POBbsS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPALIECHUS UX BPEJHOTO BO3ACHCTBHUS HA OPraHHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME WCIOJIb30BaTh pelbedHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJM XWMHH B TIO3HAHWW SIBICHWH TPHPOJBI, B (OPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATraroUIve
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISPHBIM OO0BEM, BAJICHTHOCTh, JJIEKTPOOTPHIATEIHBHOCTD, CTEICHB
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peakIuh, XUMHYECKOe pPaBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJHUYECKHH S3bIK XUMHUHU, MHPOBO33PEHUECKHUE 3HAHUS,
JeXalue B OCHOBE IMMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCMOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUYECKON JESTEILHOCTH YEJIOBEKa,

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSATHUM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U UX MPEBpaIllCHU;

chOpMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJHUKY JJISI COCTABIICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECThb, HEraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHUSIX, TUI KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BEI[eCTBA (ATOMHAs, MOJIEKYISpHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUH (MPOCThIe BEIeCTBA — METAIJIbI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XUMHUYECKHX JJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IOATBEPXkKIATh CYILIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
IMpu3HakaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY J(PQEeKTy peakluu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€éHHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, YyYUThIBasl yCIOBUS, IPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUH pPACKPBIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XMMHUYECKOIO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun JlelllaTense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuMsax, Macchl BEIIECTBA WM 00BEMA Ia30B 110 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN cOOIIONATh MpaBuUiia MOJIb30BAHUSA XUMHUYECKON MOCYNON U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIePUMEHTATbHbBIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMast cMbIci mokasatens [1JK, mosicHsITh Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMO3HAHUS BELIECTB U XUMUYECKHUX SIBJICHUII;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaunmeHoBaHMepa3/1esioB U

KoanuecTBo 4acoB

DJIeKTPOHHBIE (HU(PPOBHIE)

n/n TeMNPOrpaMmbl Bcero KonTponsubiepadoTsl IIpakTnyeckuepadoThI 00pa3oBaTeJbHbIEPECYPCHI
Pa3nen 1.TeopeTnyeckue 0CHOBBI OPraHUYeCKO XUMHH
bubnnoreka
[Ipenmer oprannueckoi xumuu. Teopus LIOK https://m.edsoo.ru
1.1 CTPOCHUS OPTaHUYECKUX COCAMHEHUH A. M. 6 1 0
Bytneposa bubmoreka
P3LW https://resh.edu.ru
Hroro no pazaeny 6
Paznes 2.Y 1i1eBoa0poabl
bubnnoreka
LIOK https://m.edsoo.ru
2.1 I[IpenensHbIe yriaeBoAOPOIbl — ANKaHbI 6 0 0
bubnnoreka
POIII https://resh.edu.ru
bubnnoreka
29 HenpenenpHble yriIeBOAOPOIBL: aJIKEHEI, 10 0 1 LIOK https://m.edsoo.ru
' aJIKaJUEeHbI, aJKUHBI BubIHoTeKa
POIII https://resh.edu.ru
bubnnoreka
IHOK https://m.edsoo.ru
2.3 ApoMaTHYecKue yriieBOI0pOIbI 3 0 0
bubnnoreka
POII https://resh.edu.ru
bubnuorexa
54 IIpupoaHblE UCTOYHMKH YIIIEBOAOPOIOB 1 3 1 0 LIOK https://m.edsoo.ru
' uX repepaboTka BuGmiorexa
POII https://resh.edu.ru
Wroro no pasneny 22
Pa3nea 3.Kucjioponcoaep:kanmeopranniecKkuecoeTuHeHUs
3.1 Cruptel. DeHon 7 0 0
39 Ansperunpl. KapOOHOBBIE KHCIOTHI. 14 0 2 Bubnmoreka

CroxHble 3P

LIOK https://m.edso0.ru




bubnuoreka
POIII https://resh.edu.ru

bubanoreka
ITOK https://m.edsoo.ru

3.3 YrneBozpl 6

bubmmoreka

POUI https://resh.edu.ru
Hroro mo pazaeny 27
Paznen 4.A30Tconep:kanmeoprannyecKuecoeMHeHmst

bubmoreka

LIOK https://m.edsoo.ru
4.1 AMuHbl. AMMHOKHMCIIOTHI. benku 6

bubnnoreka

POIII https://resh.edu.ru
Hroro no pazneny 6
Pa3nes S.BbIcOKOMOJIEKYJIS PHBIECOSIMHEHUSI

bubnnoreka

IHOK https://m.edsoo.ru
5.1 [Tmactmaccesl. Kayayku. Bonmokna 7

bubnnoreka

POI https://resh.edu.ru
HWroro no pazmeny 7
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOTPAMME




11 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 4acoB

DJIeKTpOHHBbIE (U POBLIE)

Ne n/m
NporpamMmmsbl Bceero KoHTposbHbIEpadoTHI IIpakTyecknepadoThI o0pa3oBaTeJibHbIEPeCYPChI
*Pa3ngen 0 - craproBslii. [loBTOpeHNEe 0CHOBHBIX BOMPOCOB Kypca opranmieckoii xumuu 10 kiacca
bubmmoreka
Wnerpykrax no 1/6. [ToBTOpenue Teopun 10K https://m.eds00.ru
0.1 XUMHMYECKOT0 CTPOEHHSI OPIraHUYECKUX 1
coenuHeHu. M3omepusi. bubanoreka
POIII https://resh.edu.ru
5 bubmmoreka
BakHelimive K1acchl OpraHuuecKuX 1IOK https://m.eds0o.ru
0.2 coenuHenmid. Knaccuguxkanus u 1
CBOWCTBA. bubnuoteka
POIII https://resh.edu.ru
bubnuoreka
Wucrpykrax 1/0. [1/p Nel Pemenne IOK https://m.eds00.ru
0.3 IKCIIEPUMEHTANIBHBIX 337124 10 1 1
OpraHUYECKOM XUMUH. bubnmorexa
POIII https://resh.edu.ru
bubnunorexa
04 Perenmue 3a1a4 Ha onpeieeHne 1 LOK https://m.edsoo.ru
' MOJICKYJSIPHON (OPMYIIBI YIIIEBOIOPO/IOB. BuGmmoTexa
POIII https://resh.edu.ru
CrapToBasi KOHTPOJIbHAs padoTa 1Mo Teme Bubnunoreka
«O06006111eHIE 3HAHUI TT0 OPTaHUYECKON OK https://m.edsoo.ru
0.5 XHUMHN 1 1
bubnunoreka
POIII https://resh.edu.ru
Hroro no paszmery 5
Paznen 1.TeopeTuueckue OCHOBbI XUMHH
. Bubmmoreka
Crpoenue atomoB. [lepuonueckuii 3aK0H ITOK https://m.eds0o.ru
1.1 u Ilepuoamyeckasi cucTeMa XUMAIECKUX 8 1 — :
snemenToB JI. . MenneneeBa Bubmmoreka
POIII https://resh.edu.ru
1.2 Crpoenue BemectBa. MHOroobpasue 9 1 BubanoTeka




BCIICCTB

ITOK https://m.edsoo.ru

Bubnuoreka
POIII https://resh.edu.ru

bubaunoreka
IIOK https://m.edsoo.ru

13 XUMHUECKUE PeaKkuu 12
bubnnoreka
POIII https://resh.edu.ru
HUroro no pazneny 29
bubnnoreka
LIOK https://m.edsoo.ru
2.1 MeTamisl 12
bubnnoreka
POIII https://resh.edu.ru
bubnnoreka
IHOK https://m.edsoo.ru
2.2 Hemeramisl 10
bubnnoreka
POIII https://resh.edu.ru
bubnnorexa
’3 CBSI3b HEOPTAHMYECKHMX M OPTAHMYECKUX 5 [IOK https://m.edsoo.ru
BEINCCTB bubnnoreka
POIII https://resh.edu.ru
Uroro no pazneny 27
bubinnoreka
IHOK https://m.edsoo.ru
3.1 XuUMus U KU3Hb 7
Bbubnuoreka
P3W https://resh.edu.ru
HWroro no pazmery 7
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
Hdara
Ne n/m Tema ypoka Bcero H3y4YeHHUst
BBonnblit nacTpykTax 1/6. Ilpenmer opranuueckoit
xuMuH. Pemienue 3aa4 Ha onpeneneHye
1 MOJIEKYJISIPHON ()OPMYITBI OPraHMYECKOrO BEIIECTBA 1
10 MacCOBBIM JIOJISIM DJIEMEHTOB, BXO/ISIINX B €TO
COCTaB
5 Teopus cTpoeHUs OpraHUYECKUX CoeAnHEHNH A. M. 1
Bytneposa
3 DJIeKTpOHHAsE NPUPOa XMMUYECKHUX CBSI3ei 1
B OpPraHUYECKHX COCANHEHUSIX.
Tunel THOPUAN3AIIUN ATOMHBIX OpOUTAJICH yriiepoa.
4 CriocoObI pa3pbiBa CBS3€H B MOJIEKYJIaX OpraHMYeCKUX 1
BEILIECTB.
Knaccugukaiys opraHi4eckux BemiecTs. PeeHue
5 3a/1a4 Ha HaXOXKIEHUE MOJIEKYJISIPHOU (hOPMYJIbI 1
OPraHU4ecKOoro COeMHEHHUs 110 Macce (00bEMY)
IPOAYKTOB CrOpaHusl.
Cemunap 1o teme: «TeopHst XUMUUECKOTO
6 OPraHUYeCKHX COeJUHEHNUH. DIEKTPOHHAS MPUpoJIa 1
XHUMHUYECKUX cBsi3ei» JI/o «3roroBnenue mozenen
MOJICKYJI YTJIEBOAOPOAOB U IAJOTCHIIPOU3BOJHBIX)»
7 DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE AJIKAHOB 1
8 I'omomnoru u U30Mepsl aIKaHOB 1
[lomy4yenue ankaHoB. 1
10 CBoiicTBa U IPUMEHEHUE ATKAHOB. 1
11 HuknonapaduHsl. 1
12 O600mmenue 3HaHui TeMbl «lIpenenpHbie 1
YIIIEBOIOPOIBI»
13 DNeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE 1
aJIKeHOB. ['OMOJIOTH 1 M30MepHI aJIKEHOB
14 [lomy4yenue ankeHOB.
15 CBoiicTBa ¥ IPIMEHEHHE aIKEHOB. 1
16 Hucrpykrax no 1/6. [1/p Nel «Ilonyuenue stuneHa u 1
ONBITHI C HUM»
17 O0001IeHnE TEMBI « AJIKEHBDY 1
18 Ankanuensl. Knaccudukarms. Crpoenue. [lonyuenue.
19 CaoiicTBa U IprMEHeHHE ankaaueHoB. [IpupoaHbrii 1
Kay4yK.
20 CtpoeHue aneTusieHa 1 ero romosnoros. [lomyuenue 1
QJIKUHOB.
21 CBoiicTBa U IPUMEHEHHUE ATKIHOB. 1
22 O000111eHHE IO TEMBI «AJIKUHBI» 1
23 CrpoeHue 1 MoNy4eHUe apeHOB. 1
24 CBoiicTBa ¥ NPUMEHEHHE apPEHOB. 1




25 O0600mIeHNE TEMBI « ApEHBI» 1

26 IIpupoaHbIe HCTOYHHUKH YIIIEBOIOPOIOB 1

27 ITepepabotka HEPTH. 1

28 3auér no TemMe «YTIEBOJOPOIBD). 1

29 Knaccudukanms cimproB. CTpoeHne peaeabHbIX 1
OJIHOATOMHBIX CITHPTOB.

30 [Nony4eHue npeienbHbIX OJHOATOMHBIX CIIUPTOB 1
CgoiicTBa U PUMEHEHHE MPENCTBHBIX OJHOATOMHBIX

31 cupToB. JI/0 «OKHCIICHHE CITUPTOB OKCHIOM MEITH 1
(1)»
['eHeTHYeCKAast CBSA3b MPEACIBHBIX OJJHOATOMHBIX

32 CIIUPTOB C IPYTUMH KJIACCAMU OPTaHUYECKUX 1
COEAMHEHUI.
Msuoroatomuble criupThl. JI/o «PactBopenue

33 TJIUIEPUHA B BOJIE U PEAKIIHS €r0 C THAPOKCHIOM 1
meu (11 )»

34 ®enonel. JI/0 «B3anmoneiicteue peHona ¢ OpoMHOM 1
BOJIOW M PACTBOPOM THIPOKCH/IA HATPHSD)

35 O0o01IeHne U cUCTeMaTH3alksl 3HAHUH TeMbI 1
«CrupThl 1 HEHOTIBI.

36 KapOoHUIbHBIE COSIMHEHHS — AlTbJCTH/IBI U KETOHBI. 1
CtpoeHue U oJTyYeHHUEe albeTHIOB.
CBoiicTBa U MPUMEHEHHE abIeruaoB. JI/o

37 «Bsanmoneiicteue stanans ¢ ruapokcuaom meau (11) 1
Y aMMHa4YHbIM PacTBOPOM OKCHIa cepedpay.

38 I'eneTnueckas cBA3b adbIETUAOB C APYTHMH KIacCaMH 1
OpPraHMYECKUX COEAMHEHUN.

39 O00011eHHEe U CUCTEMATHU3ALMs 3HAHUN 110 TEME 1
«ABIETUOBD.
Wucrpykrax mo 1/6. 1/p Ne2 «Pemienne

40 9KCIIEPUMEHTANIBHBIX 3a/[a4 HA PAaCcllO3HAHUE 1
OPraHMYECKHX BEIECTBY

41 Kap6onossie kucnotsl. Ctpoenue. [loryaenue.

42 Kap6onossie kucnotsl. Coiictea. [Ipumenenue.

43 Crneuuduyeckre CBOWCTBa MypaBbUHOW KUCIOTHI. 1

44 Wucrpykrax no o/1. [1/p Ne3 «Ilonyuenue u cBoiicTBa 1
KapOOHOBBIX KHCIIOT

45 O600menne 3HaHNl TeMbI « KapOOHOBBIE KUCIIOTED) 1

46 CroxHbIe 3PP

47 XKupst. JI/o PacTBOprUMOCTb KHPOB, TOKA3aTEIBCTBO 1
UX HENPEeAeNbHOro XapakTepa, OMBUICHHE YKUPOB.

48 Motomue cpencrsa. JI/o «CpaBHeHHe CBOWCTB MbLIa U 1
CHHTETHYECKHX MOIOLIHUX CPEICTBY

49 O600menne TeMbl «CIOKHBIE dPUPBD»

50 Knaccudukarms yrinesogoB. CTpoeHHE TITIOKO3EI.
CpoiicTBa TIIOKO3HI M IpIMeHeHue. J1/o

51 «B3anumozeiicTBrE IMIOK03HI ¢ TuapokcuaoM menu (11) 1
1 okcuioM cepebpa (1)»

52 O0001enne 3HaHni TeMbl «I TIOK03a»

53 Caxaposa . JI /o «B3zanmoneiictere 1




€axapo3bl C THAPOKCUIAOM KaJIbLHs»

Kpaxman .JI/o «B3aumopnetictBue

54 Kpaxmajia ¢ HOJJOM , THAPOJIN3 KpaxMaay 1
Hemmronoza . JI/o «O3HakoMieHHE ¢ 00pa3aMu
MPUPOJIHBIX K UCKYCCTBEHHBIX BOJIOKOH) .

55 3auér mo teme «Kucnoponcoaepxaniye 1
OpraHHYECKHE COSAMHCHHS

56 Knaccudukanms amuHoB. CTpoeHHE aMUHOB 1
TIPEICNILHOT O psijia.

57 [Nonyuenue, cBONCTBA U IPUMEHEHHE aMHUHOB.

58 O006menne TeMbl « AMUHBD) 1

59 AmuHokucnotsl. CTpoeHue, u3oMepus, 1
HOMEHKJIATypa, NOJy4EeHHE.
CBoiicTBa M MPUMEHEHNE aMUHOKHCIIOT. [ eHeTHueckas

60 CBSI3b AMUHOKHCIIOT C JPYTHMH KJIACCaMK 1
OpraHWYeCcKUX COETMHEHHH.

61 Benku. JIab. padora 1
«lIBeTHBIE peakiMu Ha OENKu»

62 [oHsTHE O BHICOKOMOJIEKYIISPHBIX COSNHEHHSIX. 1

63 ITonumepsl, ony4aeMble B pPEaKLUsIX NOIUMEPU3ALUU 1
Y MOJIMKOH/ICHCAIIHH.

64 Wucrpykrax 1/0. [1/p Ne4 «PacnosznaBanue 1
TJIACTMACC ¥ BOJIOKOH»

65 ['eHernueckas CBI3b MEX/Y KJacCaMH OpPraHUYECKHX 1
COEIMHEHUM.

66 O0o0011eHre U TOBTOPEHHE MaTepHaa o 1
OpPraHMYECKON XUMUHU.

67 WToroBslii TeCT 3a KypC OpraHN4eCKON XUMHUH 1

68 AHanu3 UTOroBOIO TECTA 32 KypC OpraHHYEeCKON 1
XHMHH.
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11 KJIACC

Ne
Tema ypoka Bcero Jata uzyyenus
n/n

BBonnsblif nacTpykrax 1/6. [loBTropenue Teopun

1 XMMHYECKOTO CTPOEHHS OPTaHUYECKUX COEIHMHEHHH. 1
Mzomepust.

5 Baxneiimive kiaccpl OpraHUueCKUX COSIUHEHUM. 1
Knaccudukarus u cBoWcTBa.

3 Wncerpyxkrax 1/6. I1/p Nel Perienne 1
9KCTIEPUMEHTAIIBHBIX 33/1a4 110 OpPraHMYeCKOW XUMHUH.

4 Pemenue 3aau Ha onpeniesieHHe MOJIEKYIISIPHOM 1
(OpMYyJIBI YTIIEBOIOPOIOB.

5 CraproBasi KOHTpOJIBHAs paboTa 1o Teme «O000IIeHHE 1
3HAHUM 110 OPTaHUYECKOW XUMUIDY

6 XUMHUYECKHUH DJIEMEHT U (POPMBI €TI0 CYIIECTBOBAHHSI. 1
CrtpoeHue aToMa.
CrpoeHue 3JIeKTpOHHBIX 000JI0ueKk aToMa. KBaHTOBBIE

7 yucna. Pacnpenenenue SIeKTPOHOB 110 SHEPTETHYECKUM 1
YPOBHSIM U IIOAYPOBHSM.

8 3anonneHue opouraneii: npuHuun [laymnu, mpaBuio 1
I'yHza, IpyHLIKI HAMMEHbLIEH YHEPTHH.

9 I'maBHBIE XapaKTEPUCTUKU aTOMa. 1

10 [lepuonnueckuii 3aK0H U EpUOANUECKask CUCTEMA 1
xuMmudeckux 3yemenToB JI.M.Menneneena.
O0606menue o TeMe «CTpoeHHE aTOMOB.

11 Iepuoauueckuii 3akon u [lepuomnueckas ciucrema 1
xumudeckux asementoB /. 1. MenneneeBa»
Konrponbhas padora Ne 2 o teme «CTpoeHHEe aTOMOB.

12 Ilepronuueckuii 3akoH u Ilepuonnyeckas cucrema 1
xuMuueckux snemeHToB M. 1. MenneneeBa»
AHanu3 KOHTpoIbHOH paboTsl Ne 2 o teme «CtpoeHue

13 atomoB. Ilepuonnueckuii 3axoH u Ilepnoauueckas 1
crucTtemMa xumMudeckux amemenToB /. 1. MenneneeBa»

14 OCHOBHBIE BAIBI XUMHYECKOIH CBSA3M. 1
MexaHn3Mbl 00pa30BaHUsI KOBAJICHTHOMN CBSI3U.

15 Crroco0BI ePEKPHIBAHMS DIEKTPOHHBIX 00IAKOB. 1
BaneHTHOCTh U CTETIeHb OKHCIICHHUSI.

16 CBoiicTBa KOBaJICHTHOU CBSI3H. 1

17 Tune! KpUCTATUTMYECKUX PEMIETOK U CBOMCTBA BEIIECTB. 1

18 [IpocTparcTBEHHOE CTPOSHUE MOJIEKYTT 1
HEOPTaHMYECKUX M OPTaHWIECKHUX BEIIECTB.

19 [TpranHBI MHOrOOOpa3Mst BEIIECTB. 1

20 Ob6o0maronii ypok mo teme «CTpoeHre BelecTsa. 1
MHoroo0pasue BEmecTB »

21 Kontponsnas padora Ne 3 mo teme «CtpoeHue 1
BemecTBa. MHOroo0Opasue BEmecTB »

22 Amnanu3 KoHTponbHOU padoTs! Ne 3 o Teme «CtpoeHne 1

BemecTBa. MHOrooOpasue BemecTs »




23 Knaccudukaruss XuMIdecKux peakiuia 1
24 OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. 1
25 CxopocTs xuMu4eckux peakunuil. Katamus. 1
26 XUMHUUECKOE PABHOBECUE U YCIOBHS €r0 CMEILEHHUS. 1
27 Hucnepcusie cucrembl. CriocoOb!I BRIpaKEHHS 1
KOHLICHTPAIIMK PaCTBOPOB
28 Wncerpykrax 1/6. I1/p Ne 2 «IIpuroroBnenue pacTBopoB 1
C 33JaHHON MOJIIPHOM KOHIIEHTpaLuei»
29 OnekTponuTudeckas auccouuanysa. Bogopoansiit 1
rokasaTesb. Peakiinu HOHHOrO oOMeHa.
30 I'maponu3 opraHnYecKux U HEOPraHMIECKUX 1
COEAMHEHUM
31 DIIEKTPOXUMHUUECKUE PEAKITUH. 1
32 O0o06meHune 1Mo TeMe « XMMUYECKHE PeaKIimy 1
33 KonrponbHas padora Ne 4 1o Teme « XMMHUYECKHE 1
peaxuum»
34 AHan3 KOHTPOIIbHOM paboThl Ne 4 1o Teme 1
«XUMHUYECKUE PEAKLIUIDY
OnemenTsi-meTaisl B [ICXO JI.V.Menneneesa.
35 Oco0EHHOCTH CTPOEHHS MX aTOMOB. PacripocTpanenue 1
METAJIJIOB B ITPUPOJIE.
36 OO1me crocoObl MOTyYeHHs] METAILIOB. 1
37 OO1me cBOWCTBA METAILIOB. 1
38 Xapaxrepuctikaa Me A- HOATPYIIIBI IEPBOil U BTOPOI 1
TPYIIIBL.
39 AJTIOMUHHH — 3JIeMeHT A-TIOATPYIIIbI TPEThEH TPYIIIbI. 1
40 OO1mit 0630p METaJUINYECKUX AJIeMEHTOB b-roarpyrmi. 1
41 CruiaBel METAIIOB. 1
42 CoenuHeHHUs] METAJIJIOB. 1
Wucrpykrax 1/0. [paktudeckas padora Ne 3.
43 "Permenue SKCrIepUMEHTAIBHBIX 3aa4 110 TEMeE 1
«Mertanib»"
44 O0001enne TeMbl « MeTauTBI» 1
45 KonTtponsnas pabora Ne 5 o teme «MeTauibn» 1
46 AHanu3 KOHTPONBHOM paboTsr Ne 5 mo Teme
«MeTays»
Onementol-HemeTautel B IICXD J[.1.Menneneena.
Oco0eHHOCTH CTPOSHHSI aTOMOB. AJIIOTPOIIHS
47 HEeMeTaJUIOB (Ha MpUMepe KUCIIopoaa, cepbl, pochopa 1
u yriepozna). Pacnpocrpanenne HeMeTaios B
TpUpoJIE.
48 Ilony4eHne HEMETAIIOB. 1
49 CBolicTBa HEMETAIJIOB. 1
50 OO1as XxapakTepUCTHKA HEMETAJJIOB ITOATPYIIIE TeITUs 1
u dTopa.
51 OO0mras xapaKTepUCTHKA HEMETAIIOB TTOATPYITIBI 1

KHCJIOpOJa 1 a30Ta.




OOmmas XxapaKTepuCTHKa HEMETAJIIIOB TTOTPYIIITBI

52 1
yriepona. Bomopon.
Huctpykrax 1/6. [IpakTrueckas padora Ne 4.
53 «PemeHne 3KcriepUMEHTaIbHBIX 33/1a4 IO TEME 1
"Hemeramisr"»
54 O0001IeHNE TEMBI «HEMETAILIBD) 1
55 Konrponbnas padora Ne 6 o teme «Hemeramisn 1
56 AHanu3 KOHTPOJILHOH paboTsl Ne 6 1o Teme 1
«HEMETaJUIbD»
57 Heoprannueckue u opraHn4ecKue KuCIOTHI. 1
Wncerpykrax 1/6. Ipaktudeckas padora Ne 5. Pemenne
58 SKCIepUMEHTANbHBIX 3a7a4 1o Teme "Heopranndeckue 1
U OpraHNuYecKue KUCIOTh!"
59 Heopranuueckue u opraHn4ecKue OCHOBAHHSI. 1
60 AMdoTepHbIe HEOPraHUYECKUE U OpTraHUYECKHE 1
COETMHEHUSL.
61 I'eHeTnueckas CBSI3b HEOPIAHUYECKHUX U 1
OpPraHN4YCCKuX BEUICCTB
62 Wucrpykrax 1/0. [Ipaktiueckas padora Ne 6. Pemenue 1
OKCIICPUMECHTAJIbHBIX 3a7a4 110 TEME «XHUMHUSA U KU3HDY
Ponb XuMHK B 00eCTI€YeHUH DKOJIOTHYECKOH,
63 SHEPreTUYECKON U MHUIIEBON 0€30MacHOCTH, Pa3BUTHU 1
MEAULINHbI
64 [pencraBnenust 00 OONIMX HAYYHBIX MPUHIUIIAX 1
MPOMBIIUICHHOTO HOJTy4€HHS Ba)KHEHIINX BEIECTB
65 UenoBek B MUpE BEILIECTB U MaTEPHAJIOB 1
66 XUMHS ¥ 3I0POBbE UEIIOBEKA 1
67 O0o0011IeHNE U TIOBTOPEHUE MaTepHaa. 1
68 O0001IeHNE U TIOBTOPEHUE MaTepHaa. 1
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHAJIBI 1JI5S1 YYEHUKA
1. T.E.Pymuwuruc, ®. . ®enpaman Xumust. 10 knacc: yae6uuk-M.: IIpocsemenne, 2016.
2. T.E.Pymsuruc, ®@. I'. ®enpaman Xumus. 11 kimace: yaeOnuk-M.: [Ipocerienue, 2014,
3. 3Bamauynuk mo xumuu 10 kiacc / H.E Ky3nenoBa, A.H.JIéBkun. — «Benrana — I'pad», 2014 rox 128 c.
4. 2. Paoeyxuii A. M. lunaktrdeckuii Mmatepuan mo xumuu / A. M. Pagenkuii, B. I1. ['opmikoa. -M.:
IIpoceemenue, 2005.
5. 3. Xomuenko M.I'. "COopHUK 3a7ay M yHpakHEHWH MO XUMUHM Uil cpemHed mkoms!" M., U3g,
"HosasBonna", 2014.
METOANYECKUE MATEPHUAJIBI AJ151 YUUTEJIA
1. Tloypounsle manbl o yueonuky I'. E. Pymsutuca, ®@. I'. ®enpamana/aBt.-coct. M.B.KusizeBa-Bonrorpan:
VYuurens, 2014-319 c.
2. Kyzemenko H.E., Epemun B.B., IlonkoB B.A. Hawana xumum (B 2 Tomax). M., 1 denepatuBHas
Kuuroroprosas komnanus,2005.
3.0.0. MakcumeHKo - "XuMust JUis TOCTYNAIOUIMX B By3bl M oAroroBku k EI'D". 2010
4. Komnakr — qucku «Xumust. 8 knace» Xumus(0a30BblitypoBeHb). Peannzanust 00pa3oBaHus: METOAMYECKOE
nocobue st yautenst / Kasepuna 5. A. A., [Tuuyruna I'.B.; mox pen.I'. B. [Tnuyrunoii. M. : ®TBHY
«HHcTuTyT cTpareruu passutust oopazoBanus PAOy, 2022 81 c.:u.
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/
http://mwww.chemnet.ru T'azera « Xumusi» ¥ CalT st yauTens «5 vy Ha YPOK XUMHUID)
http://him.1september.ru Enunas xkomtekius LOP: TpeqmeTHas KOMUTEKINS « XAMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaydHbIE SKCTIEPHMEHTHI: XHUMHSL.
Komneknust Poccuiickoro 0011e00pa3oBarebHOro nopraia
http://experiment.edu.ru AJIXUMHUK: caiit JLYO. AnukbepoBoit

http://mwwalhimik.ru Bcepoccuiickast ouMITHaIa IIKOTBHUKOB 110 XUMUH



