MHUHHUCTEPCTBO IMPOCBEIIEHNSI POCCHICKOM ®EJIEPAIIAA
Mununcreperso npocsemenns Pecny6ankn Bamkoproceran
AJIMHHHCTPAIHA MYHHIHNAILHOr0 paiiona Kapaujaeabcekuii paiion
MyunnunnaabHoe 06meodpaszoBaTesibHOe G10/UKeTHOE YUpeK/IeHHEe
Kapanzaenbckas cpeansis o6meodpaszosateasnas mkogaa Ne2

PACCMOTPEHO COT'JIACOBAHO YTBEPXJIEHO
Pykosoaurens IIIMO 3amectutens anpextopa no YBP JlupekTop

:/l:( —  T'mmanauuosa P.M. ‘MKYT:]H“Z‘ B, li;u(/f Kapuwvoe B.A.
Ilporokon Nel ot «28 » aBrycra [puka3z™Ne334 ot « 28»asrycra
2025 r. 2025r.

PABOYAS ITPOI'PAMMA
(ID 2989537)

yuebnoro npeamera «Xumus. ba3osblii ypoBeHb»

ans obyvatomumxcest 10 =11 knaccos

Vuutens ['umanaunosa P.M.

KBanudukanuonnas kateropusi BbiCIast

Kapauaeas 2025



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (eaepalibHOM 00pa3oBaTeNbHON MPOTPaMMBlI CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @enepanun Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHMHH, K OIpENeNeHUI0 00Iei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiel, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANN3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONW CHCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcsl TMO3HAHUS 3aKOHOB NPHUPOJBI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMuyeckoe o0pazoBaHue 00Y4aIOLUINXCS HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COJIEpKaHHE U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4EeHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHAJILHON KHU3HHU OOLIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LMBUIN3ALMY, B CO3JJaHMM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MUpE KaK O €AUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMS BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJIOBeUeCTBa — CBIPbEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOIMYECKON O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOyd4aromuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01Ias 1 HeOpraHu4IecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
MpU M3YYCHUU TpeaMeTa OO0CCIeYMBAaET BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOT000pasus
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
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX U DIJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs IEpBOHAYaJIbHBIE
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
W3YYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKMX W METOJOJOTMUECKUX TMO3HIIHM,
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
MIPUMEHEHNH, a TAKKE O XUMMUYECKUX PEAKUHUSIX, UX CYILIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMUU C JPYTMMHM HayKaMH, pPAacKpbIBalOT €€ pojb B IIO3HABATEIIBHOM H
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYHUMBIX MpOoOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yuebHoro mpenmera « XUMUsD JaHHOTO YPOBHS M3y4YCHHsS] OPHEHTUPOBAHO Ha (GOPMUPOBAHHE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SIBJICHUN MyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemneHus 3amad BOCHUTAHHS, pPa3BUTHS W COIUANIM3AIMHU  OOYJarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TTUYHBIX BUJIOB ACSITEILHOCTH: PEIICHUS MpoOieM, IOUCKa, aHalu3a u



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 oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW JEATEIHbHOCTH YEJIOBEKa M KaKk 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
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(GbyHaMEHTaJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBaMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHH OTAAETCS MPEINOYTEHUE MPAKTUYECKOW KOMIIOHEHTE coJep:kaHusi oOy4yeHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJYYECHUs 3HAHUN U MPUMEHEHHUS UX B PEaJbHOU KU3HU Ui PEIICHUS
MPAKTUYECKUX 3aau.

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

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMHUpOBaHHE WHTEIJIEKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM0o00Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYy4arOIUMXCS KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHLUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIs1 Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoOiem,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA IKOJIOTHYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpPETaTh HOBbIE 3HAHUS 10 XUMHHM B
COOTBETCTBUU C XKU3HEHHBIMU NMOTPEOHOCTSAMU, UCITIONB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(bopMupoBaHHE U Pa3BUTHE y 00YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOT'O MBIIIJICHHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, €€ BaXHOW pOJM B  PEHICHWH TJI00aIbHBIX  TpoOJeM  parMOHAIBHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU AJId TPpUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOmiee 4nciio 4acoB, OTBEACHHBIX I M3YYECHUs XHMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BELIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHMUYECKUX BEIIECTB IIPU HAarpeBaHuU (1J1aBjieHue, 0OyriIMBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
rOpeHus ), HaX0XK/IeHUE B IPUPOJIe, MOJTYyYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATALlUU, OKHCIIEHUS U TIOJMMEPHU3AlIUN), TOTy4eHUE U TPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PECTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (pU3ruecKkrue U XUMUYECKUEe CBONWCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHM), MOJIYYeHHE M TpUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[Ipupoanbie UCTOUHUKH YTIIeBOJOpo10B. [IpupoaHblil ra3 u momnyTHble He(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH YTroyib U MPOIYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB WM MPOIYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbIie CBS3M MEXIy MOJIEKyJIaMH CIIUPTOB. JlelCTBHE MeTaHOIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE cnUpThl). JlelicTBue Ha opraHu3M uenoBeka. lIpuMeHeHue riauuepuHa u
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEaKIMM OKHCIICHHUS W BOCCTAHOBJICHUS, KaYCCTBCHHBIC PCAKITUH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepUHKANNN), TONydeHHe u mnpuMeHeHHe. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xupos. [IpumMenenue xupoB. buosorudeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Mmenu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nesmonosa kak npupoanbsie noaumepbl. CTpoeHue Kkpaxmaia U LEeJUTI0JIO3bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoja okcuaom wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJIOM), TPOBEICHUE MPAKTHUYECKOW paboOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIINH).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak npupoaHble BBICOKOMOJIEKYJSpHbIE cOelMHEHus. llepBuuHasi, BTOpUuHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalusi OEJIKOB IPU HArpeBaHUU, ILIBETHbHIE
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — MOJIMMEPHU3ALUs U MTOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpeIMeTHBIX CBs3€ll MPU M3ydeHMM oprannyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO01ue ecTecTBEHHO-HAay4YHbIE MOHATHS: SBJIECHHE, HAay4HbIN (akT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOEe COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHHIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaIs aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BELIECTB
II0 Tpynnam M rnepuozaM. 3HaueHHe NEPUOIUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsIpHas W TOJIApHasi, MOHHAs, MeTajindeckas). MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTesbHOCTh. CTeneHb OKuciieHus. OHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsatue o agucnepcHbIX cuctemMax. MICTUHHBIE W KOJIJIOWIHBIE pacTBOPBL. MaccoBast 101
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckux coequHeHunid. HomeHkmatypa HEOpraHHYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumudeckoe paBHoBecwe. DakTopbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble U ciadble 37eKTpoiauTbl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBay, m3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C NMOMOILIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIHUH
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATUS «MACCOBast OISl BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJJIOB. AJIOTPOIUS HEMETAUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertaiel. [lonoxenue meramios B [leproanueckon cucTeMe XUMUYECKUX JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kaiuuil, KanblHMii, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleKinu «MeTaluibl U CIUIaBbl», 00pa3lloOB HEMETAJUIOB, PEIICHHE SKCIIePUMEHTATBHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xuMun B 00ecriedeHHH 3KOJIOTHICCKOM, SHEPreTUICCKOW M TTUIIEBON OS30TIaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHANOB: BAKHEHIIME CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMUsST U 3I0pPOBbE YEJOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTroB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIIecTBIACTCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHHE, SIBICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

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



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIporpaMM cpejiHero o0mero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMSI mpeaMmera «XHMHs» Ha YpPOBHE CpelHero ooOimero oOpa3oBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYIIMMHU IIEJOCTHOM CHCTEME XUMHYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATENIBHOW JEATENbHOCTH B COOTBETCTBUM C T'YMAHHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMHCSA CBOMX KOHCTHUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKEeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEIILHOCTHU MPH CO3/1aHUU YYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHUsS K MCTOPUYECKOMY M HAy4HOMY HAacJEIUI0 OTEYECTBEHHOMU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPy/a YUEHBIX U MIPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS,

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

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TIOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHNs TpaBMJI OE30MAaCHOTO OOpallleHus C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUH M HENPHUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOIICHUS ATKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

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

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

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

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

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

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MIPUPOJIHON U COLIMATIBHOM CPEJIbI;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUSI TPOTHO3UPOBATH HEOJIArONPUSTHBIE KOJIOTMUECKHE IMOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKAaTUBHON U COLIMANIbHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHUMaHUS CHeUU(UKA XUMHHM KaK HayKd, OCO3HaHHs e ponu B (HOPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO00M 3HAYUMOCTH XMMHUH JUIS COBPEMEHHOW LMBWIIM3ALMU: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMUIIEBOW M HKOJOIMUYECKOM O€e30IacHOCTH, B Pa3BUTUU MEIULUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIyYaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pelIeHus] TpooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON AEITENBHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM 1O XUMHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero o0miero oopasoBaHus BKIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIeHAayYHbIC TIOHATHUS, OTPAXKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJCHUE, MPOIIECC, CUCTeMa, HAy4YHbIA (DAKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUeC);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreunBatonie QGopmupoBaHue (YHKIMOHATBHOW TPAaMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHOW MPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYNTUPOBAaTh M aKTyadU3UpOBaTh NpoOIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



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 KPUTEPHH TSI KITAaCCHU(UKAIIMH BEIIECTB M XUMUICCKUX PEAKIIHIA;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPU PEIICHHd 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 TTO3HAHUS BEIECTB U XUMUUSCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITCILHOTO TUTAHWPOBAHHUS M TIPOBEICHHS YICHHUYCCKHUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

(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.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKakoT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, pOJIM XMMHUU B TO3HAHUU SIBICHUM NpHUponbl, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroulue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJSPHbIE 00BEM, yYIIEpOIHBIH  CKeJerT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUS OpraHHYeCKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKAlllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30MaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPraHMUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aMMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBA, CTPOCHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OpPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(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 yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU IO HM3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MIO3HAHUSA, MCIOJIb3YEMBIX B XHMUU TIpU M3Y4YEHUH BEILECTB M XUMHYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIs IPUHATUS PEIIEHU B KOHKPETHBIX dKU3HEHHbBIX CUTYALUsAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUH cOOMIOaTh IpaBUia MOJIb30BAHUS XUMUYECKOH mocynoil 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
(mpeBpalleHHuss OpraHUYEeCKUX BEIECTB IPH HArpeBaHHUM, MOJYYEHHUE ITUIICHA U U3y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BEILIECTB, JAeHATypauus OClKOB IpHU
HarpeBaHMH, IIBETHbIC PEAKIIMU OEJIKOB) B COOTBETCTBUU C IPaBUJIAMHU TEXHHKH 0€30I1aCHOCTU
pyu oOpallleHu! C BEIIeCTBAaMH M J1a00paTOpHbIM 000PYAOBAaHUEM, NPEACTABIATh PE3YyIbTaThl
XMMUYECKOT0 SKCIEpUMEHTa B (OopMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEakUUil u
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeJCTBa MaccoBOM nHpopmanuu, MHTEpHET U APYIruXx);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpY>Karollel MPUPOJHON Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3AEUCTBHUS Ha >KUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



I OOYYaloIIMXCSl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTDH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOSHUs Kypca «OOmas W HEOpraHWdYecKas XUMHS»
OTPaXKAOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJIM XMMHH B TO3HAHWUU SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUHU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW T'PAMOTHOCTH, HEOOXOIUMOM st
pelIeHHUsT TPAKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOJTHOM CpeJie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIH OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHIIATCIHLHOCTh, CTEIICHb
OKHCJICHHS, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHASs, MeTaJUTMYeCcKas, BOJOPOJIHASA),
KpUCTATMYECKass  PemETKa, THIBI ~ XHUMHYECKHX  PEAKIMi, pacTBOp, DIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJICKTPOJTUTHUYECKAS JTUCCOIMAIMS, OKUCIMTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XAMHYECKOH  pEaKIWH, XHUMHYECKOE paBHOBECHE); TECOPHH W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHsI MAacChl BEUIECTB, 3aKOH COXPAHCHHS W TPEBPAIICHUS SHEPTUU TPU XUMHUYCCKHX
peaKmusax), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK XHMHH, MHPOBO33PEHYCCKUE 3HAHMUS,
JeKallue B OCHOBE IOHMMAaHHS TPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBIICHHIA,
(aKTOJOTMYECKUE CBENCHHS O CBOWMCTBAX, COCTaBe, MOJIYUYCHHH M OE30TaCHOM HCIOJIB30BAHUU
BaXHEHUIIMX HEOPTraHWMYECKHUX BEIIECTB B OBITY M MPAKTHYECKOW JACATEIBHOCTH YEJI0BEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKUA TIOHSATHH, YCTAHABINBATh
UX B3aUMOCBSI3b, HCIOJH30BATh COOTBETCTBYIOIIUE TMOHATHUS NPU OMUCAHUU HEOPTaHUYECKUX
BEIICCTB U MX MPEBPAIICHUH;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHSI
dbopMyn BeliecTB M YpaBHCHHH XUMHYECKUX PEaKIUH, CHUCTEMAaTHYECKyI0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbli ras,
YIJIGKUCIIBIN ra3, aMMHUaK, raiméHasi M3BeCTh, HEramiéHas W3BECThb, IUTHhEBas COJa, MHUPUT U
ApyrHe);

Cc(OPMHUPOBAHHOCTh YMEHHI ONPECIISATh BAICHTHOCTD U CTETICHb OKHCICHUS XUMUYECKUX
AJIEMEHTOB B COCJIMHECHUSAX PA3IMYHOTO COCTABa, BUJI XMMHUYCCKOW CBS3M (KOBAJICHTHASI, HOHHAS,
METaJUTMYEeCKasi, BOJAOPOHAsI) B COCOMHCHUSAX, TUI KPHCTALIMYECKOW PEIIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, MOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPHUHAICKHOCTh HEOPTraHHUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoenHEeHUH (MPOCThIe BEIIeCTBa — METAIJIbI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaThb CMBICT Tepuoanyeckoro 3akona J[. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  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 M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATh XMMMUYECKUE PEAKIMU IO Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKlUi pa3Iu4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEUIECTB, PACIO3HABATh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTh YMEHHUH OOBSCHATH 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEeakLuu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

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 JI0JIsl BEIIECTBA B PacCTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IPU XUMHUYECKHUX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BELIECTB, IPEBPALLEHUSA U COXPAaHEHUS SHEPTUU;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO Ja0OPATOPHBIX XUMUUECKUX OIBITOB;

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 XMMHMYECKOM peaKlMH, peakiMy HOHHOro OoOMEeHa, KauyeCTBEHHbIE PEaKLUUU Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€301I1aCHOCTH NPH 00pallleHNH ¢ BELIECTBAMU U JJAOOPAaTOPHBIM 000PYIOBaHUEM, NTPEJICTABIIAThH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 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 IPUPOIHOM cpesbl, 0CO3HABaTh ONACHOCTh BO3AECWCTBUS HA JKHUBBIE OPraHU3MbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

Il OOYYalOUIMXCsl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBS: YMEHHE TPUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipeamer opraHUYeCcKOi XUMHH. https://academy-
1.1 Teopust cTpoeHUS OPraHUUECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coequnenuii A. M. bByrieposa Sele-4e24-ac02-efb16fad49f6a
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
[IpenenbHbIE YTI1€BOAOPOAB — nttps://acaclermy-
2.1 KA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: nttps://acaclermy-
2.2 AUIKCHbL, KA CHbL, ATKHHbL 6 0 1 content.apkpro.ru/lesson/4038171e-
’ ’ 4158-4bd1-ae98-18dc1cfbh9399
https://academy-
2.3 ApoMaTHYECKHE YrIIEBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
2.4 Hpupozbie HerotHkit 3 1 0 https://lesson.edu.ru/04/10
yIJIEBOJOPOIOB U UX MepepaboTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAuHEeHNs
3.1 Crniuptel. @eHon 3 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c¢18b-

7440-4b6f-bf84-c04fad71694f

Anbrerunbl. KapOOHOBBIE KUCIIOTHI

https://academy-

3.2 Crosbie 2ipe: 7 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 VYriaeBos 3 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90

Wroro mo pazueny 13

Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus

https://academy-
4.1 AMUHBI. AMAHOKHUCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 ITnactmaccel. Kayayku. Bosokna 2 https://lesson.edu.ru/04/10
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoasubie | Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuouueckas cucTeMa XUMHUECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J. 1. MenaeneeBa
1.2 XUMHUYECKUE PEaKIIuU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOFHHE Bemmectna. WHOr00bpasHe 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro mo pasueny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertaist 0 https://lesson.edu.ru/04/10
2.2 Hewmeraisr 1 https://lesson.edu.ru/04/10
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 0 0 httos://lesson.edu.ru/04/10
BEIECTB
HWtoro mo pazaeny 17 https://lesson.edu.ru/04/10
Pa3pen 3. Xumus u ;KU3HL
3.1 XuUMUsI ¥ KU3HB 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



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

MynuiunansHoe 0011eo0pazoBaTesbHOE OIOKETHOE YUPEKICHHE
Kapaunennckas cpennsis oomeoOpa3oBaTenbHas mKoja Ne2
MyHULIMIIATIbHOTO pailona Kapaunenbckuii paiion PecriyOnuka bamkoprocran

[Tpunoxenue Ne 1 k paboueit nporpamme

KAJIEHJIAPHO - TEMATUYECKUI TTJIAH
Ha 2025 - 2026 yueOHBIii O

Paccmotpeno Ha 3acenanuu [IIMO, potokon Nel ot «28» aBrycra 2025 .

[Tpuka3z nupexkropa MOBY Kapauaensckas COII Ne2 No 334 ot «28» aBrycra 2025 r

[Ipenmer Xumus
Knacc 10-11
®OUO yuutens ['mmannuuoBa Pam3us MunedanuneBHa

KomanuectBo uacos B Hemeno: 1 4gac



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO yacos DJeKTPOHHBIE
Jlara usy4yenus

Ne uudposbie

Tema ypoka KoHTpoJbHbI IIpakTU4ecku
n/n Bcero o0pa3oBaTe/ibHbIE

e padoThl e padoThI
pecypchl

Hucrpykrax mo Th.IIpeamer https://academy-

1 OpPraHuveCcKO XUMHH, eé 1 0 0 03.09 content.apkpro.ru/lesson/a
BO3HHKHOBEHHUE, Pa3BUTHE U ' 9f3d191-5ele-4e24-ac02-
3HAYEHUE efb16fa49f6a
Teopus cTpoenus https://academy-

) OpPraHUYeCKUX COCTUHEHUN A. 1 0 0 10.09 content.apkpro.ru/lesson/c
M. Bytieposa, €€ 0CHOBHEIE ' 935a58c-ab0e-4c59-9dcf-
[IOJIOKEHHUS 20517ae4b52e
[IpencraBnenue o
. hitps:/facademy:

3 HI:)MCHKJ'IaT . - ' 1 0 0 17.09 content.apkpro.ru/lesson/
(CHCTeMaTHZECKaﬂ) i} ' 726e€099-e1a9-410f-

b8be-b4cb589aeadl
TPUBHUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB

https://academy-

4 AJIKaHBbI: COCTanI/I CTpOEHHUE, 1 0 0 24.09 content.apkpro.ru/lesson/
TOMOJIOTHYECKHUH sl 258ddc06-ec23-473c-

b3d7-ed82fcaddd02
MertaH U 3TaH — IIPOCTEHIIe https://acagenmy-

5 o N 121 OB 1 0 0 01.10 content.apkpro.ru/lesson/

peactapate © 258ddc06-ec23-473c-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

b3d7-ed82fcaddd02

AJKeHBI: COCTaB U CTPOEHUE,

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

6 CBOMCTBA 08.10 4038171e-4158-4bd1-
ae98-18dc1cfb9399
STHHCHUH HPOTIIEH == https:/lesson.edu.ru/04/1

7 MIPOCTEMNIINE MPEACTABUTEIN 15.10 0
AJIKEHOB
Hucrpykrax mo Th. https://academy-

g [Mpaktrueckas padota Ne 1. 22 10 content.apkpro.ru/lesson/
«[TomyueHue sTHICHA U 53cd2379-2a45-43b1-
M3y4YCHHUE €r0 CBOMCTBY 9f67-7ebcdaf03ce0
Ankaguensl. byraguen-1,3 u

9 meTuiabyraauen-1,3. 05.11 https://lesson.edu.ru/04/1
[Tony4yeHue CHHTETHYECKOTO 0
KaydyKa W Pe3HbI
AJKUHBI: COCTaB U
ocoberocTt CTP OCHIT, https://lesson.edu.ru/04/1

10 TOMOJIOTUYECKHM PSII. 12.11 0
AlleTHIIEH — MPOCTEUIIHI -

MPECTaBUTEIb ATKHHOB
https://academy-

1 BbrumciieHus mo ypaBHEHHUIO 1911 content.apkpro.ru/lesson/

XHUMHYECKON peaKIiuu 7dada027-8448-418f-
b416-fbaledd4ab6d
https://academy-

12 ApeHbl: 6€H301 U TOTYOJI. 26.11 content.apkpro.ru/lesson/

Tokcu4HOCTB ApCHOB

d86d7d00-d5b4-4914d-
aded-c3ddal9feefd



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

I'eneTnueckas cBsI3b
YTJIEBOJOPOJIOB,

https://lesson.edu.ru/04/1

13 03.12
MIPUHAJYISKAIUX K 0
Pa3IUYHBIM KJIaccaM
[IpuponHbIE HCTOYHHUKHU
YIICBOAOPOJOB: HPHPOAHLIT https://lesson.edu.ru/04/1

14 ra3 u NomnyTHble HePTIHbIE 10.12 0
ra3bl, He()Th ¥ TIPOIYKTHI &€ -
nepepaboTKu
[IpupoHbIE HCTOUYHHUKHN
YHICRONIOPOAOR. P AROMIEEE https://lesson.edu.ru/04/1

15 ra3 u nomnyTHble HeTIHbIE 17.12 0
ra3bl, HeTh U IPOAYKTHI €€ -
nepepaboTKu

16 KonTponsHas paboTta 1o 2412 https://lesson.edu.ru/04/1
pazzaeny «YTIeBOIOpOIbDy 0
Hucrpykrax mo Th. https://academy-

17 [IpenenbHbIe 0THOATOMHBIE 14.01 content.apkpro.ru/lesson/
CIIMPTHI: METAHOJ M STAHOIL 5439c¢18b-7440-4b6f-
Bogopoanas cBsi3b bf84-c04fad71694f

https://academy-

18 MHOroaToOMHBIE CIIUPTHI: 21.01 content.apkpro.ru/lesson/
STUJICHTJIMKOJIb U TJIMLEPUH 461a2a9c8-c0ef-4827-

a8e5-d12a0bedc826
https://academy-
@DeHOo: CTPOCHHE MOJIEKYJIBI,
19 (bu3nUecKre U XUMUYECKUE 28.01 content.apkpro.ru/lesson/
. 649883b8-7c5f-4f16-
CBOWCTBa, MPUMEHEHHE 8066-10a2278b0SFL
20 Anbnerunsl: GopMaibaeTua U 04.02 https://academy-



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

areTanpaerng. AueTtod

content.apkpro.ru/lesson/
8664h319-0ba3-4945-
b076-cb7ae5858h90

OAHOOCHOBHBIE MPE/ENIbHBIE

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

21 ﬁ“yii‘;i;‘::j ;‘P;iz‘;zzaﬂ 11.02 b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d
Hucrpykrax mo Th. https://academy-

29 [Mpaktrueckas padota Ne 2. 18.02 content.apkpro.ru/lesson/
«CmolicTBa pacTBOpa ' 9834d408-386d-444a-
YKCYCHO# KHUCJIOTBI» 8de3-7efba8b98cdb
(CTeapHHOBas it OTEHHOBAS https://lesson.edu.ru/04/1

23 KHCJIOTBI, KaK MPeICTaBUTENN 25.02 0
BBICIIMX KapOOHOBBIX KHCIOT B
Mpi71a fai com BRICIIIX https://lesson.edu.ru/04/1

24 KapOOHOBBIX KHCIIOT, MX 04.03 0
Moroliee JeiicTBre
CroxHbIie 3(UpPbI KaK https://academy-

o5 [IPOU3BO/IHBIE KAPOOHOBBIX 11.03 content.apkpro.ru/lesson/
KHACIIOT. ['MIPOIIH3 CII0KHBIX ' 71ac43f2-a0d4-4945-
3¢GHpoB a0eb-1e59cd5f4d9f

https://academy-
XKupsr: ruaposus,
26 npuMeHeHue, OUOJIOrHYecKas 18.03 content.apkpro.u/lesson/
POJTE KHPOB ’ 71ac43f2-a0d4-4945-
a0eb-1e59cd5f4dof
VYraeBobl: cOCTaB, https://academy-
97 knaccudukanus. Baxneitmme 25 03 content.apkpro.ru/lesson/

MIPEICTAaBUTENHN: TIIFOKO034,
¢bpykTO3a, caxapo3a

709ce43a-deb6-4281-
963b-01d2e212d4d0



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Kpaxman u nemrnonosa kak

https://lesson.edu.ru/04/1

28 1 08.04
MIPUPOJIHBIE TTOJUMEPHI 0
KonTtponsHas pabora o
29 pazzuerny 1 15.04 https://lesson.edu.ru/04/1
«Kucmopoaconepxaniue 0
OpPraHU4eCKUe COCAMHCHHSDY
https://academy-
content.apkpro.ru/lesson/
Am : 1 22.04
30 WHBI: METWJIAMAH 1 aHWINH 0 0C608359-4C69-4481-
839e-9205f201b73e
A
MHWHOKHCIJIOTBI KaK httos://academy-
am(poTepHble OpraHUYECcKre
31 S 1 29.04 content.apkpro.ru/lesson/c
) Oﬂo N ' 2f23d7-43d1-4873-ace0-
HOJOTHHACCROC SHATCHHC. 78eca6009628
TlenTnanl
https://academy-
benku xkak mpupoiHbIe
32 BBICOKOMOJIEKVIIIPHBIE 1 06.05 content.apkpro.ru/lesson/c
S YUP ' 2f23d7-43d1-4873-ace0-
s 78eca6009628
(@)
CHOBHPDIC TOHATHA XHMIH https://lesson.edu.ru/04/1
33 BBICOKOMOJICKYJISIPHBIX 1 13.05 0
COEUHEHNN -
OCHOBHBIE METOIBI CUHTE3A
34 BLICOKOMOJI?KYJ‘I}IPHHX 1 20.05 https://lesson.edu.ru/04/1
coequnenuii. ITnacTMaccsl, 0
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTsI

Jlara usydyenus

ITo dakTuu.
MJIaHYy

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

BBoanslii nHcTpyKTa)k 1o Th.
XUMUYECKUH 3TIEMEHT. ATOM.
DneKTpoHHas KOHPUTypausi aTOMOB

05.09

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

[TepBuunblil nHCTpYKTaXx 1o Th.
Bxoonas ouaenocmuxa. Tlepuoamaeckuit
3akoH U [leprnoanyeckas cucrema
XUMHUYeCcKnX djaeMeHToB 1. Y.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPUEH CTPOCHUSI AaTOMOB

12.09

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

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COCIMHEHUH TI0 TPYIIIaM U MePHUOJIaM.
3HavYeHHE IEPUOUIECKOTO 3aKOHA U
CHUCTEMBbI XUMHUYECKHX dJIeMeHTOB ..
MenpeneeBa B pa3BUTUH HAYKU

19.09

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

CTpoeHHe BelleCTBA. XMMHYECKas CBA3b,
eé BHAbI, MCXaHHU3MbI 06p8.30BaHI/I$I
KOBAJICHTHOM CBS3H. BO,[[OpO,[[HaH CBA3b

26.09

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

BanentHoCTE.
DneKkTpooTpULaTebHOCTh. CTeneHb
OKHCIIeHUs. BemecTsa MOJIEKYIIIPHOTO U

03.10

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

[TonsaTue 0 AUCIEPCHBIX CUCTEMAX.
HctruHHbBIC U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1014 BelecTBa B pacTBOpe

10.10

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

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHWYEeCKUX COCTUHCHUM.
['eHeTH4ecKas CBS3b HEOPraHUIECKUX
BEIL[ECTB, PA3JIMYHBIX KJIACCOB

17.10

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

Knaccudukanus XuMHuecKux peakuuii B
HEOPraHMYECKOU U OPraHUYECKON
XUMUU. 3aKOH COXPAHEHUS MaCcChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIPEBPAIICHUS SHEPTUU TPU XUMHUUYECKHUX
peakuusax

24.10

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

CkopocTts peakiiuu. OOpaTumbie
peaknuu. XMMHYECKOE paBHOBECHE

07.11

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

10

Huctpykrax no Th. [Ipaktuueckas
pabota Ne 1. «BousiHue paziInyHbIX
(hakTOPOB HA CKOPOCTh XUMHUYECKON
peaxKum»

14.11

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

11

DNEeKTPOTUTHUYECKAS TUCCOIHALINSI.
[TonsiTHe 0 BOJOPOTHOM TIOKa3aTee
(pH) pactBopa. Peakuyu HOHHOTO
oOMeHa. ['maposu3 opraHudecKux u
HEOPraHUYECKUX BEIICCTB

21.11

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

12

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponuze
pacIuiaBoB U PacTBOPOB COJIEN

28.11

https://lesson.edu.ru/04/10
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13

KoHnTponpHas paborta no pasaeny
«TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUN»

05.12

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

14

MeTtamisl, UX MOJ0KCHUE B
[lepuoanueckoil cucteMe XUMUUECKHX
anemeHTOB J[. . Meneneera u
OCOOCHHOCTH CTpOCHHUS aToMOB. O01ue
(uznyeckue cBOcTBa METaNIOB

12.12

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

15

CrinaBbl METALIOB. DJIEKTPOXUMUYECKUI
PsI HAPSKEHUH METalIoB

19.12

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

16

XHWMHUYECKUE CBOMCTBA BAKHENUIIINX
METaJJIOB (HaTpHil, KaJui, KaJlbLuH,
MarHuii, aTroMUHUI) U UX COeTMHEHUI

26.12

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

17

[ToBTOpHBINM HHCTpYKTaX MO Th.
XuMudecKre CBOMCTBA IIMHKA, JKeje3a U
HUX COEIUHEHNN

16.01

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

18

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U
HUX COEIUHEHNN

23.01

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

19

Huctpykrax no Th. IIpaktrueckas
pabota Ne 2. "Pemienue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Mertamib»"

30.01

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

20

Hemeramnel, X monaokeHue B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

06.02

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

21

dwusnyeckue CBONCTBA HEMETAIIIOB.
AJIJIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCTIopo/a, cephl, pocdopa u yriaepoaa)

13.02

https://lesson.edu.ru/04/10
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22

XHUMHUYECKHE CBOMCTBA raJION€HOB, CEPhI
U UX COeOUHEHUN

20.02

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

23

XUMUYECKUE CBOMCTBA a30Ta, pocodpa u
UX COCIUHEHMI

27.02

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

24

XHUMHUYECKUE CBOMCTBA yriepoja,
KpPEMHUA U UX COC}II/IHGHI/II\/'I

06.03

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

25

[IpuMeHeHne Ba)KHENIINX HEMETAIIOB U
UX COECIMHEHHUU

13.03

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

26

O000111eH1E U CUCTEMATH3allUs 3HAHUI
II0 TCMC ((HeMeTaJ'IJ'H)I». BI)I'-II/ICJ'ICHI/ISI 10
ypaBHeHI/IHM XUMHUYCCKUX peaKuHﬁ nu
TepMOXI/IMI/I‘—IeCKI/Ie paC‘IéTLI

18.03

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

27

Nuctpykrax no Th. [Ipaktrnueckas
pabota Ne 3. «Pemenue
JKCIIEpUMEHTAJIBHBIX 337a4 110 TEME
"Hemeramnsl"»

27.03

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

28

KonTtponbHas padoTa o remMam
«Metamael» 1 «HemeTamie

10.04

29

HeOpFaHI/I‘ICCKI/IC H OPraHn4eCKuec
KHCJIOTBI. HeopraHqucm/Ie u
OPraHu4cCKUC OCHOBAHUA

17.04

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

30

AmboTepHbIe HEOpraHUYeCKHUe U
OpraHUYECKUEe COCTMHEHHUS.
I'enetnyeckas cBsI3b HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB

24.04

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

31

Pous xumuu B oGecrieueHun
3KOJIOTMYECKOM, SJHEPIreTUYECKON U
MUIIEBO 0€30TIaCHOCTH, Pa3BUTHUHU

29.04

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

[IpencraBnenus 06 oOMUX HAYIHBIX

32 MPUHIIMIIAX TIPOMBIIIICHHOTO TTOJTyYeHHSI 1 08.05 https://lesson.edu.ru/04/10
B)KHCUIIINX BEIIECTB
33 YeoBek B MUPE BEIIECTB M MAaTEPUAIIOB 1 15.05 https://lesson.edu.ru/04/10
34 XUMHS ¥ 3I0POBbE YETIOBEKa 1 22.05 https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckrie 0CHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTaBIISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, PO XUMUHU
B TIO3HAHUM SIBIICHUH MPUPOABI, B (POPMHPOBAHWH MBIIIJICHUS U
KYJIBTYPBl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIUMOM JUTSl pEIICHHs MPAKTUICCKUX 337a9 W SKOJIOTHUSCKU
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPHUPOIHOMN

cpene

1.2

Brnanenue cucremMoil XMMHWYECKMX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOIIOJIArafoIIne MMOHSATHS (Monekyma, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIM 00BEM, YIIIEPOJHBIA CKEJET,
(hyHKIMOHANBHAS ~ TPYINa, pajuKan, H30MEpUsi, H30MEDPHI,
TOMOJIOTUYECKUN PSZ, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOI- H
a30TCoJepIKaIIue COCTUHEHUS, OMOJOTUUECKH aKTHBHBIE BEIIECTBA
(yrneBompl, KUpPBI, OCIKH), MOHOMEp, IOJHMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHHMs); TCOPUHU MU 3aKOHBI
(Teopuss XMMHYECKOTO CTPOCHHS OpPraHMYecKuX BemiecTts A.M.
byrnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHHU,
(hakToNOrMYecKue CBEIEHUS O CBOMCTBAX, COCTaBE, MOJIYYCHUU U
0€301acHOM  HMCIOJIb30BaHUM BAXKHEHIIMX HEOPraHWYECKUX |
OpPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKON AEATEeIHbHOCTH

YCJIOBCKA

1.3

ChopMUpOBaHHOCTb YMEHMH BBISBIATH XapaKTepHbIE MPHU3HAKH
NOHATUH, yCTaHaBIMBaTb WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATUSA INIPU ONKMCAHUH COCTaBa, CTPOCHUS U

NpeBpalleHN OPraHu4YeCKUX COCMHEHUN

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/II\/'I HCIIOJb30BAaTh XUMHUYCCKYTO

CUMBOJIMKY [Jid COCTaBJICHHUA MOJICKYJISIPHBIX HW CTPYKTYPHBIX




(pa3BE€pHyTOH, COKpamEHHOW) (GOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABINBATh MOJIEIN MOJIEKYJI
OpraHMYECKUX BEIIECTB IS WUIIOCTPALMM HMX XHMHUYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTE YMEHHI YCTaHABIMBATH MPUHAIICKHOCTH
N3YUCHHBIX OPraHUYCCKUX BCUICCTB II0 MX COCTaBy M CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (rpymme) coeauHeHud (YriieBoJOpOIbI,
KHCJIOPOJ M a30TCO/IEPIKAIINE COSANHEHHS], BHICOKOMOJICKYIISIPHBIE
COGI[I/IHCHI/I?[), JaBaTb UM Ha3BaHUs 10 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdpopMHUpPOBAHHOCTh YMEHHUS OTIPEACISATh BUBI XUMUYECKON CBSI3HU

B OPraHMYECKHUX COETUHEHUX (O JMHAPHBIE U KPAaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUS MPHUMEHSTH: IOJIOKEHUS TEOpUHU
CTpoeHusi opranmyeckux BemecTB A.M. byrmnepoBa s
O0OBSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHH; 3aKOH COXpPaHCHUA MAaCChl BCIICCTB

Yraesomoponasl. Kucnopoacozepkamme ©W — a30TCOIEpkKalIUe

OpPraHu4€CKUC COCANHCHMA. BBICOKOMOJIGKYHHPHBIG COCIUHCHUA

2.1

CdopMHUpOBaHHOCT, YMEHHI MPUBOJUTH TPUBUAIBHBIC HA3BaHUS
OTAEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOMUIICH, alleTUJICH,
STUJICHTJIMKOJIb, TIHIEPUH, QeHo, GopmManbaeTu, aneTaabIeTuI,
MypaBbUHasl KHCJIOTA, YKCYCHasi KHCIJIOTa, OJICMHOBAas KHCJIOTA,
CTeaprHOBasl KHUCIJIOTa, TJII0K03a, (PpyKTO3a, Kpaxmal, MeJIIHj03a,

TJTUITAH)

2.2

CdopMHUpPOBaHHOCT YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bu3uYecCKne W XMMHUYECKHE CBOMCTBA THUITMYHBIX IPEIACTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATHIICH,
NpOMNuUiIeH, aneTuieH, oyraauen-1,3, merundyranuen-1,3, GeH3on,
METaHOJI, 3TaHOII, STUJICHTJIUKOJIb, TJIMICPYH, (dheHom,
aleTanpJeru], MypaBbUHAs W YKCyCHas KHUCJIOTBI, TJIOKO3a,

Kpaxmall, IeJUIr0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA UIUIFOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCXKAY THUIIMYHBIMU MNPCACTABUTCIIAMU PA3JIMYHBIX KJIACCOB
OpPraHU4YCCKUX BCIIICCTB YpaBHCHUAMUA COOTBCTCTBYIOIIUX

XUMUYECKHUX PeaKIfil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

C(I)OpMI/IpOBaHHO CTb YMCHUA XapaKTCprU30BaTh HCTOYHHUKH




YTJIEBOJOPOIHOTO ChIpbsi (HE(PTh, MPUPOAHBIIA T'a3, YroJib), CIOCOOBI
UX TepepaboTKM W MNPAKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadboTKu

XUMHS U )KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTE YMEHUH BIAACTh CHCTEMOW 3HaHHWKA 00
OCHOBHBIX METOJaX HAaydHOTO IMO3HAHUS, UCIOJb3YEeMBIX B XUMUU
IpH U3YYEHUW BCIISCTB M XUMUYCCKUX SBJICHHN (HAONIOICHUE,
W3MEpEHue, OKCIEPUMEHT, MOJCIUPOBAHME), HCIOJIb30BaTh
CUCTEMHBIC XUMHUYECKHE 3HAHWUSA I TPUHATHS pEIICHHHA B
KOHKPETHBIX KU3HECHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIESCTBAMHU U

X IPUMCHCHHUEM

3.2

CdopMHpOBaHHOCTh YMEHUW COONIOAATH MpaBUia TOJH30BAHUS
XUMUYECKON MOCYION U JTabopaTOpHBIM 000PYAOBaHUEM, a TAKKE
nmpaBwjia oOOpamieHusi ¢ BEHIeCTBAMU B COOTBETCTBUH  C
WHCTPYKIIUSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

3.3

ChopMUpOBaHHOCTH ~ YMEHUH  IUIAHUPOBATb W BBIOJHSATH
XUMUYECKUN SKCIIEPUMEHT (ITPEBpAIICHUS] OPTraHNYECKUX BEIIECTB
MpU HArpeBaHWM, TMOJYYCHUE STHIICHA W HM3yYCHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEaKIMM OPraHUYEeCKUX BEIICCTB, JECHATYpaIlHs
OCIIKOB TpW HArpeBaHWW, IIBETHBIE peEakiuu OEIKoB) B
COOTBETCTBUU C TMpaBWIAMH TEXHUKA OC30MACHOCTH  IPH
oOpalieHMH C BEIIECTBaMH U JIA0OPATOPHBIM 000PYAOBaHUEM;
NPEICTaBIISTh PE3yJbTaThl XMMHUYECKOTO SKCIEPUMEHTa B (opme
3alUCU YPaBHEHHUI COOTBETCTBYIOIIUX PEAKIHUU U (POPMYITHUPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH  yMEHHUW  MPOBOAUTH  BBIUYUCICHHS IO
XMUMHYECKUM YPaBHEHUSIM (Macchbl, 00bEMa, KOJMUYECTBA UCXOAHOTO
BEIIECTBA WUJIM IMPOJYKTa PEaKIMH [0 M3BECTHBHIM Macce, 00bEMy,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEUIECTB WIH TMPOAYKTOB

peaKun)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHYCCKHU AHAJIN3UPOBATDH
XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, MOJIy4a€MyH0 M3 pa3HbIX UCTOYHHKOB

(cpencTBa maccoBoit HH(popMaruy, cetb UHTepHET u apyrue)

3.6

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB IMpaBuJia 35KOJIOTHYCCKU

11eJ1ec000pa3HOro MOBEJICHUS B OBITY U TPYAOBOW JIEATEIHLHOCTH B




LEISAX COXPAHEHUsl CBOETO 3JI0POBbS M OKPYKAIOLIEH NPUPOJHON
Cpenbl, OCO3HABaTh OMACHOCTh BO3ACUCTBUSA HA XKUBBIE OPraHU3MBbI
ONIPENENEHHBIX  OPraHMYECKUX  BEIIECTB, IIOHUMAasi  CMBICH
nokazarenss [IJIK (mpepenpHO JOMYyCTHMON — KOHILIEHTpAlMH),
HOSICHATH Ha MpUMeEpax CIocoObl YMEHbIIEHUS U NPEJOTBPALICHUS

HX BpCIHOIO BO3II€ﬁCTBPI$[ Ha OpPraHus3M 4YCJIOBCKa

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 06pa3oBaHMs

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Brnanenne cucteMoOil XUMUYECKMX 3HAHHMM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIOIIAE  TOHATUS  (XMMHUYECKUH  DJIEMEHT, aToM,
JJIEKTPOHHAsT 000JI0YKa aToma, S-, p-, O-3JEKTPOHHBIC OpPOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTD,
CTEMEHb OKHWCJIEHUS, XMMHYECKas CBsA3b, MOJb, MOJISIpHAas Macca,
MOJISIDHBI 00BEM, KpUCTALTMYECKAsT PEIIETKa, THIBl XUMUYECKUX
peakiui (OKHCITUTETHPHO-BOCCTAHOBUTEIIBHEIE, 9K30- i
SHIOTEPMHYECKHE, PEaKIMd  HOHHOTO  oOMeHa),  pacTBOp,
3JIEKTPOJIUTHI, HEDJICKTPOJIMTHI, SJICKTPOJIUTHYECKAsT JUCCOLMAIIMS,
OKHUCITUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKON pEaKIH,
XUMHYECKOE€  paBHOBECHE); TEOPHMM M  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKON auccounanuu, llepmonuueckuit 3axon JI.U.
MenpeneeBa, 3aKOH COXPaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (DAKTOJIOTHYECKHE CBEICHHS O
CBOIMCTBaX, COCTaBe, MOJYYEHHHM M OE30MAaCHOM HCIOIb30BAHUU
BOXHEUIIINX HEOPraHMYECKHX BEIIECTB B OBITY W MPAKTHYECKOM

ACATCIIbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Ifl BBIABIITE XapAKTCPHBIC IMPU3HAKHU U
B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCHSATHL COOTBCTCTBYIOIIIUC
IOHATHUA TIIpU OIHNCAHHUU CTPOCHHUA U CBOICTB HCOPraHNYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ; BBISABJIATH B3aMMOCBSA3b XMMHUYCCKUX
3HaHUI C HOHATHUAMN u MMpEaACTaBIICHUAMU Apyrux

CCTCCTBCHHOHAYYHbBIX IPCAMETOB




1.3

Brnanenne OCHOBHBIMM METOJAMHU HAYYHOTO IO3HAHUS BEUIECTB U
XMMHWYECKUX SIBJICHUN (HAONIONEHUE, W3MEpEHHUE, IKCIEPHMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopmMupoBaHHOCTE YMEHUU OMPEACIATh BAaJICHTHOCTh M CTEIICHb
OKHCJICHUSI XMMHUYECKHX DJIEMEHTOB B COCIMHEHUAX Pa3JIUYHOTO
COCTaBa, BHUJ XUMHUYECKOM CBsi3M (KOBaJCHTHas, WOHHAas,
MeTaJUINYeCcKasi, BOJIOPO/IHA) B COCMHEHUSIX, THI
KPUCTAJUTMYECKON PEmEéTKM KOHKPETHOTO BellecTBa (aToMHasd,

MOJICKYJIsIpHas, NOHHas, MeTaJ'IJ'II/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTh yMEHUN OMNpEeAeNsATh XapakTep Cpelasl B

BOJHBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmMupoBaHHOCTh YMEHHS KIACCU(PHUIMPOBATH XUMHUYECKHE
peakuuu [0  pa3IUYHBIM TNpHU3HAKaM (YUCIy M COCTaBy
pearupyoomux — BELIECTB, TeIJIOBOMY  3(PdeKkTy  peakuuw,
W3MEHEHHMIO CTENeHEeH OKHUCIEHHUS DSJIEMEHTOB, OOpaTHUMOCTH

peaKIfy, YIaCTHIO KaTaau3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM COCTaBIATh YpPaBHEHUS pPEaKIIUN
Pa3IUYHBIX TUIIOB, MOJHBIE U COKpAIEHHBbIE YPAaBHEHHUS peakluit
MOHHOTO OOMEHa, YYUTHIBasl YCIOBUS, NMPU KOTOPHIX ITH PEAKIUH

HIYT 10 KOHIIA

1.8

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH peakuu,
MOITBEPIK IAOLTHE KayeCTBEHHBIN coCTaB pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HECOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakuuit MOCPECTBOM

COCTABJICHH: 2JICKTPOHHOI'O OanaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCTE YMEHUU OOBSICHATH 3aBUCHUMOCTH CKOPOCTH

XUMHYECKON PeaKkInu OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUN OOBSICHATH XapaKTep CMEIICHUS
XUMUYECKOTO  pPAaBHOBECHS B  3aBHUCHMOCTH OT  BHEIIHETO

BozaeiictBus (npuniun Jle [latense)

O6H.Iafi " HCOPraHUYCCKAsA XUMUA

2.1

CdhopMupoBaHHOCTh YMEHUI pacKkpbiBaTh cMmbica [lepuoanyeckoro

3aKOHa J.. MenneneeBa "u JIEMOHCTPUPOBATh ero




CHCTEMATH3UPYIOUIYI0, OOBSICHUTENBbHYIO W HPOTHOCTUYECKYIO

GbyHKITIN

2.2

ChopmupoBaHHOCTE yYMEHUH  XapaKTePU30BaTh  IJICKTPOHHOE
CTPOCHHE aTOMOB XHMHUYECKHX JJIeMEHTOB 1-4 mepuojoB
[leppuonuueckoir  cucTeMbl  XHUMUYECKMX  3ieMeHTtoB  J[.M.
MeHeneeBa, HCHOJB3YyS MOHITHS «S-, P-, O-37€KTpOHHBIC
opOuTamn, «QHEPreTHYECKUE YPOBHIY, O0OBSICHATH
3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX
COCMHEHUN M0 mnepuojam M rpynnam llepumonnyeckoit cuCTEMBI

xuMudecknx anementoB /.M. Menieneena

2.3

ChopmupoBaHHOCTH YMEHUN XapaKTepU30BaTh (OMUCHIBATD) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOJATBEPKJaTh CYIIECTBOBAHHE T'€HETUYECKOM CBSI3U
MEXAY HEOPraHWYECKUMH BEIeCTBAMU C IOMOIIbI0O ypaBHEHUM

COOTBETCTBYIOIIMX XUMHNYCCKUX peaKHI/IfI

2.4

CpopMHpPOBAHHOCT, YMEHWUW YCTAaHABIWBATh MPUHAJJICKHOCTD
HEOPraHWYeCKUX BEUIECTB 10 UX COCTaBY K OMPEICIEHHOMY Kilaccy
(rpynme) coenmuHeHHM (MPOCTBIE BEIIECTBA — METALIBI H
HEMETaJUIbl, OKCHIIbI, OCHOBAaHHWS, KHCIOTBI, aMQpOTEpHBIC

TUIAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT, ~ YMEHHMM  HCIONB30BATh  XUMHYECKYIO
CUMBOJIUKY Ui cOCTaBjieHHs (GOpMyd BEHIECTB M YpaBHEHMIA
XUMHUYECKUX PeakIui, cucremarndeckyro HomeHkiaatypy (IUPAC)
U TpUBHAJIbHBIE HAa3BaHUS OTIEJIbHBIX HEOPraHMUYECKUX BEILECTB
(yrapublii ra3, yrJieKuCHIbId ra3, aMMHaK, TaméHas W3BECTb,

HeraméHasi U3BeCTh, MUThEBAsl COAA, TUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTH YMEHUN XapaKTepPU30BaTh (OMUCHIBATD) OOIIHE
XMUMUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECCTB PAa3JIUYHBIX
KJIaCCOB, TMOJTBEPXkJaTh CYIIECTBOBAHWE T'C€HETHYECKON CBS3U
MEXJy HEOPraHHYECKHMMH BEIIECTBAMH C IOMOIIBIO YpaBHEHUH

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATb n BBIINIOJIHATDH
XUMHUYECKUMN SKCIICPUMCHT (pa3J'IO)KCHI/IC INepoxrcuia BOAOpOJa B
IMPUCYTCTBHUU  KaTaJIM3aTopa, OHNpPCACIICHUEC CpCIAbl PACTBOPOB
BCIICCTB C IIOMOLIBIO YHHUBEPCAIIBHOIO WHAWKATOPA, BJIIMAHUC

PA3JINIHBIX (I)aKTOpOB Ha CKOpPOCTb XUMHYECKOM pCaKknuun, peakinuun




MOHHOTO 0OMEHa, KauyeCTBEHHBIC PeaKUuu Ha Cynbdar-, KapOoHaT-
U XJIOpUI-aHUOHBI, = HAa  KaTHOH  aMMOHHS,  pEILICHHE
OKCIEPUMEHTANIBHBIX  337ady 1o  Temam  «Mertamiely U
«Hemeramnel») B COOTBETCTBMHM €  TpaBWIAMH  TEXHUKHU
0€30IMaCHOCTH TP OOpAIICHUWH C BEIIECTBAMH U JIAOOPATOPHBIM
0o0OpyJIOBaHHEM;  TPEACTABIATH  PE3YJIbTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (hopMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

2.8

CpopMHpOBaHHOCTh YMEHUW COOJIOATh TMpaBWIa TOJIH30BAHUSA
XUMHUYECKON MOCyIoN U JabopaTOpHBIM 000PYTOBAaHUEM, a TAKKE
nmpaBujia oOOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBHH  C
WHCTPYKIUSIMH IO BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKUX

OIIBITOB

2.9

ChopmupoBaHHOCTh  YMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIUICHHOTO IIOJTY4YECHHS
CEepHOM  KHUCJIOTBHl, aMMHakKa, a Takke CHOPMUPOBAHHOCTD
MpeaCTaBICHUH 00 OOIIMX HAayyHBIX NMPUHLHUIAX U 3KOJOTMUYECKHX

npo0iemMax XuMUYECKOTO MMPOU3BOICTBA

XUMHUA ¥ XKU3HB. PacuéThl

3.1

CdopmMHupoBaHHOCTH MpEeCTaBICHUI 0 XUMHYECKON
COCTaBIISAIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHHU
B TO3HAHHUM SIBJICHUI NPUPOAbI, B (POPMHUPOBAHMHU MBIILUICHUS U
KyJIbTypbl  JIMYHOCTH, €€  (YHKIMOHAIBHOW  T'PaMOTHOCTH,
HEOOXOUMOM JUTsl pelIeHHs] MPAKTUYECKUX 3a/1a4 U SKOJOTHUYECKH

00OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY 3J0pPOBBIO H HpI/IpOI[HOI\/'I

cpene

3.2

ChopmMupoBaHHOCTH ~ YMEHHMI  KPUTHYECKH  aHAIM3HPOBAThH
XUMHUYECKYI0 HH(POPMAIUIO, MOIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBO KOMMYHHKAIIMH, ceTh VIHTEpHET U Apyrue)

3.3

CchopMupoBaHHOCTh YMEHUH cOOMIO/aTh MpaBMJIa HKOJOTHUECKH
1e51eco00pa3HoOro MoBesieHust B ObITY U TPYAOBOM JEATENTBHOCTH B
LEJSAX COXPAHEHHUS CBOErO 3J0POBbSI U OKPYXAIOLIEH IPHUPOIHON

cpensl

3.4

Oco3HaBaTh OIIACHOCTH BO3ACHCTBUS Ha JKUBHIC OpraHnu3MbI

onpez[enéHme BCIICCTB, IIOHHMMAas CMBICI I10Ka3aTclisd HﬂK,




MOSICHATh HAa IPUMEpPAxX CIOCOObI YMEHBIIEHHS U IIPEIOTBPALLECHUS

HUX BpCIHOTIO BO3I[CﬁCTBH$I Ha OpPraHu3M 4YCJIOBCKa

3.5

ChopmMupoBaHHOCTH ~ yMEHUW  TPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM TMOHSITHUSI «MAacCcOBast JIOJIS BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILIEHUHN Ta30B MPU XUMHUYECKHX PEAKIUSAX, MACChI
BEIIECTBA WM O00BEMA Ta30B 10 H3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce Wi 00BbEMY OJTHOTO U3 YYaCTBYIOUIUX B PEAKIIUU
BEIIECTB, TEIJIOBOTO J¢¢deKTa peakiud Ha OCHOBE 3aKOHOB

COXpPaHCHHUA MACChbl BEHIECTB, MIPEBPAILLICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre 0OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opranm4eckor XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYCHUU HOBBIX BEIIECTB U MaTepHaioB. Teopusi CTPOCHUS OPraHUYECKHUX

coequaeHnit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMYyNIbI OpraHM4ecKuX BellecTB. ['oMosiorus, uzoMmepus.
XHUMHYECKasi CBSA3b B OPraHWYECKHX COCIUHEHHUSX — OJWHAPHBIE M KpaTHBIE

cBs3u. [IpencraBnenne o kmaccuukanum OpraHnIeCKUX BEIIECTB

1.3

Homenknarypa ~ opraHmueckux  COeAWHEHUW  (CHCTeMaTHYecKas) |
TPUBHUAJIbHBIE HA3BAHUS BAXKHEHIINX MPEICTAaBUTENEN KIIACCOB OPTraHUYECKHUX

BCIICCTB

YrieBo10po bl

2.1

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUU psaAn. MeraH W dsTaH —
MpoCTeNIINe MPEACTaBUTENN AIKAHOB: (U3NYECKHE M XUMHUYECKUE CBOMCTBA
(peakuuu 3aMeleHuss U TOPEHUs), HaXOXKIEHHE B MPHUPOAE, MOJIy4yeHHE U

IIPUMCHCHUC

2.2

AINIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHI P, OTHIIEH U IIPOIMUJIEH —
HpOCTCﬁHIHG MMPpEACTAaBUTECIIN aJIKCHOB: (bHSI/I‘leCKI/Ie A XUMHUYECKHE CBOMCTBA
(peaKHI/H/I TUApHUPOBaHUA, TaJOTCHUPOBAHMUA, TrUApaTallii, OKHCICHHSA U

MOJIMMEPHU3ALIH ), [TOJIyYCHUE U IPUMEHEHHE

2.3

Ankaguensl: OyraaueH-1,3 u MerunOyraauen-1,3: cTpoeHue, BaxHeHIIne
XUMHAYECKUE CBOMCTBa (peakrus MOJIUMEPHU3ALTIH ). [Tomyuenue

CUHTCTUYCCKOTO KaydyKa U PE3UHbL

2.4

AJIKMHBI: cOCTaB U 0COOEHHOCTH CTPOCHHA, TOMOJIOTUYECKUI P, A]_IGTI/IJ'ICH
- HpOCTGfIH.IHfI NpeACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHHUC, (pI/IBI/ILIeCKI/Ie u
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, raJIOTCHUPOBAaHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKHI/II/I raJJIorcHUpOBaHUA U HI/ITpOBaHI/ISI), MOJIYYCHUE U TMPUMCHCHUC.

Tomyoun: coctaB, cTpoeHue, pU3NYECKHUe U XUMHUYECKHUE CBOMCTBA (peaKiuu




raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MOJIYYEHHUE U NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHUecKas CBS3b MEX]y YIVIEBOJIOPOJAMU, NMPUHAAISKALIUMHU K

pa3JIMYHBIM KJaccam

2.6

[IpuponHble HMCTOYHUKM YrieBOIOpoAOB. IIpupoaHBI Tra3 W IOIyTHBIE
HedTsHBIe Ta3bl. HedTh 1 €€ npoucxoxaenue. CrocoOsl nepepadoTKu HEPTH:
MIEPETOHKA, KPEKUHI (TEpMUYECKHUI, KaTaauTH4ecKuil), nupous. ITpoaykrTel
nepepaboTku He(TH, MX TNPUMEHEHHE B TPOMBIIUIEHHOCTH W B OBITY.

KaMmeHHbIH yrosb ¥ MpoayKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiue opraHu4ecKue CoeTMHEHMs

3.1

[IpenenbHble OJHOATOMHBIE CHOUPTHL. MeETaHOA M 3TaHOJ: CTPOEHHE,
¢u3nyeckue U XMMHYECKHUE CBOWCTBA (pEaklMU C aKTUBHBIMH MeTallJlaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEeHHe. BoJopo/iHbIe CBSI3U MEXIy
MOJIEKYJIaMH criupToB. JlelicTBHEe MeTaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBeKa.
MHoroaToMHble  CIHUPTHL.  DTWICHIJIMKOJIb W IJIMLIEPUH:  CTPOCHHE,
¢usznueckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHUE CO IIEIOYHBIMU
MeTajljlaMH, Ka4eCTBEHHas peakiisi Ha MHOIOaTOMHbIE CIIUPTHI). JlelicTBre Ha

OpraHus3M 4YC€JIOBCKaA. HpI/IMCHeHI/Ie TIMnepruHa U OTUJIICHTJIUKOJIA

3.2

@deHon: CcTpoeHUE MOJEKYIbl, (QU3NYECKUEe W XHMHUYECKHE CBOWCTBA.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anpaerunel u KeToHbl. Dopmanbaerua, — aneTambIeTHA:  CTPOCHHE,
¢bu3uvyeckne W XUMUYECKHE  CBOWCTBAa  (peakiuu  OKHUCICHUS U

BOCCTAaHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), IMOJIY4YCHUE U IIPUMCHCHHUE

3.4

OAHOOCHOBHBIE Mpe/iebHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAS
KHUCIIOTBI: CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOKCTBA (CBOMCTBA, 00IIMe
JUId KJIacca KHUCJIOT, peakius 3TepuduKaluu), MoIydeHHe U MPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAas KHUCJIOTHl KaK [MPEACTABUTENH  BBICIIUX
KapOOHOBBIX KHUCJIOT. Mbllla KaK COJU BBICHIMX KapOOHOBBIX KHCIOT, HX

MOIOIIIee ACUCTBUE

3.5

CrnoxHbele >Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [uaponus
cnoxHbIx A¢upoB. Kupel. [maponus sxupoB. I[IpumeHeHue >KHUPOB.

buonoruueckas POJIb KUPOB

3.6

YrneBosl: COCTaB, KJIaCCI/I(l)I/IKaI_II/IH YriieBO4OB (MOHO', An- u
nonncaxapmlm). I'moko3a — HpOCTeI\/'II_HI/II\/'I MOHOCaxapunu: 0COOEHHOCTHU
CTPOCHHA MOJICKYIIBI, (I)I/I3I/I‘ICCKI/IC U XHMMHUYECKHE CBOMCTBA (B3aHMOHeﬁCTBHe
C TUAPOKCUIOM MCI[I/I(H), OKHCJIICHUC aMMHUAYHBIM pacTBOpPOM OKCHIOA

cepedpa(l), BoccTaHoBieHHE, OpOKEHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE,




pUMeHeHHne, Ouosiornyeckas poiib. DotocuHTe3. DpyKTO3a KaK H30MEp
rimoko3el. Kpaxman u nemnronosa kak npupojHble mnoiumepsl. CTpoeHue
Kpaxmajia M Ueutoyio3bl. Du3nyeckue M XMMHUYECKHUE CBOMCTBA Kpaxmalia

(TUAPOIN3, KAUECTBEHHAS PEAKIUs C HOJIOM)

A3zoTcoeprKalle OpraHndeckiue CoeqMHEHUS

4.1

AMMHOKHUCIIOTHI KaKk aMm(pOTEpHbIE OpraHuYecKre coeuHeHs. Du3nuecKkue u
XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpumMepe riaunuHa). buosnorunueckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/I]:[I)I

4.2

benku kak mnpuUpoAHBIE BBICOKOMOJIEKYJSpHBbIE coeAuHeHus. IlepBuuHas,
BTOpPUYHAs U TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKUE CBOWCTBA OEJKOB:

TuApOJIN3, ACHATypaluus, KaAYCCTBCHHBIC PCAKIIMU Ha Oeaxu

BrIicOKOMOIEKYISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSITHSI XMMHHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp,
MOJIUMEpP, CTPYKTYpPHOE€ 3BE€HO, CTENEHb MOJUMEpU3AlUU, CPEAHsA
MOJIeKysipHasi macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX

COG)II/IHGHI/II\/II — NOJIMMEpHU3alInA U IIOJIMKOHACHCAITHUA

5.2

DKCIIepUMEHTAIbHBIE METOJbl M3y4YeHMs] BEIIECTB U HUX IMPEeBPALICHHI:
O3HaKOMJICHHE C o0Opa3laMu NPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [logydyeHrne CHHTETHUECKOTO KayuyyKa U pe3HHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

TeopeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

XUMHAYECKUH dJeMEHT. AToM. H,I[pO aTomMa, H30TOIIbI. BHGKTpOHHaSI
000JI04Ka. BHCpFeTI/I‘ICCKI/Ie YPOBHHU, TIOAYPOBHHU. ATOMHEBIE Op6I/IT8.J'II/I, S-, P-,
d-onementsl. OcoGEHHOCTH pacupCaciICHUA 3JICKTPOHOB 110 Op6I/ITaH$IM B
aToOMax 2JICMCHTOB IICPBLIX ‘leTBIpéX Mepuoa0B. 9J'IeKTpOHHa$I KOH(bI/IpraI_II/IH

aTOMOB

1.2

Ilepnognueckuii 3akoH u Ilepuoanueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
.. MengeneeBa. Cps3p mnepuoauueckoro 3akoHa u llepuoguueckoit
CUCTEMBI XUMHUYECKUX d1eMeHToB J[.M. MeneneeBa ¢ COBpeMEHHOM TEOpHUEH
CTpPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMsS CBOMCTB XHMMUYECKUX
9JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB M0 IPYIIaM U

nepuoaam. 3HaueHue NepruoaANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH




1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJleHTHasl HEMOJIApHAs W IMOJIApHAs, MOHHas, MeTauinyeckas). MoHsr:
KaTHOHBI M aHUOHBL. MeXaHH3Mbl 00pa30BaHMsI KOBAJCHTHOW XUMHUYECKON

cBsi3U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MOJEKYNIApPHOTO UM HEMOJIEKYISIDHOTO — CTPOCHHsA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTBA. [HUIbl KPUCTANIMYECKHX PELIETOK.
3aBUCUMOCTh CBOICTBa BEILIECTB OT THUMA KPUCTAIUIMUECKOM PpEIIETKH.
[lonsiTe o aucnepcHbIX cucTeMax. VCTHHHBIE U KOJUIOMAHBIE PACTBOPBHI.

MaccoBasi 107151 BEIIeCTBa B pacTBOpE

1.6

Knaccuduxanus HEOPTraHWYECKUX COEJIMHEHHIA. Homenxknatypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckas — peaknus. Krnaccuduxamust  XUMHMUYECKHX — peakuuid B
HEOPraHWYEeCKOM W OPraHUYeCKOW XHWMHUHU. 3aKOH COXPAaHEHUsS MacChl
BEILIECTB, 3aKOH COXPAHEHWS M IPEBPALICHUS SHEPIUM IPU XUMHUYECKHUX

peaKuusx

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpatumbie peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOPhI, BIUSAIOIMINE Ha

cocTosinre xumuieckoro pasHoBecus. [Ipunnun Jle [latense

1.10

OnekrponuTrdeckas auccormanvs. CunbHble U caadbie amekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJas, HEWTpasbHas, IIenouyHas. Peakmum

HOHHOI'0 0OMeHa

1.11

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuu

HeopraHquCKa;I XHUMHUA

2.1

HemeTtamnsl. IlonmoxxeHue  HeMeTalJIOB B Hepnommecxoﬁ CHUCTEMC
XHUMHNYCCKHX DJICMCHTOB I[I/I MenjeneeBa u 0COOEHHOCTH CTPOCHUA aTOMOB.
dusznyeckue CBOMCTBA HEMETAJJIOB. A.]'IJ'IOTpOHI/IH HEMCTAJIIIOB (Ha IIpuMeEpe

KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETaJUIOB (TaJOr€HOB, CEphl, a30Ta,
dbocdopa, yraepoga U KpeMHHS) W HX COEAUHEHHMH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIUX KHUCIOT, BOJOPOAHBIX coenuHenuil). [lpumenenue

BaKHEMIIINX HEMETAIIOB U UX COCIUHEHUI

2.3

Mertannsl. [lonoxenue meramioB B Ilepuoauueckoil cucteMe XUMHYECKUX
anementoB J.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX

oOoyouek aToMoB MeTamioB. OOmme Qu3NUECKUe CBOMCTBA METAJUIOB.




CruiaBbl METAIJIOB. DIIEKTPOXUMUYECKUN PsiJ HANIPSDKEHUN METAIIJIOB
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XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KaJIMM, KaJdbLUM,
MarHui, aJlOMHHHUM, IIUHK, XpOM, JKelie30, MeJlb) U UX coenuHenuid. Oomue

CHOCOOBI TIOMYYCHHS METAJUIOB. [IprMeHeHe METAIIIIOB B OBITY M TEXHHUKE

2.5

I'enetmueckas CBS3b HCOPraHNM4CCKUX BCIICCTB, IMPUHAMICKAIINX K

Pa3IMIHBIM Kj1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumun B 0OecrieueHUM 3KOJIOTHYECKOM, PHEPreTHUYECKON W TMHIIEBOU
0€30MacHOCTH, pPa3BUTHM MeIUIUHBL. [lOHSATHE O HAay4YHBIX METOJax

II03HaHUA BCIIIECCTB U XUMHUUYCCKUX peaKuHﬁ

3.2

[IpencraBnenuss 00 O0OmMMX HAYYHBIX MNPUHLIMIAX MPOMBIIUIEHHOTO
MOJTY4YEHHUs] BaXXKHEHIINX BEIIECTB. UEIOBEK B MUPE BEIIECTB M MAaTEPHUAIIOB:
BAKHEWIIME CTPOUTENBHBIE MaTEpHUANIbl, KOHCTPYKIHOHHBIE MAaTE€pHUabl,
KpacKH, CTEKJIO, KEpaMHuKa, MaTepHaIbl JJIs 3JEKTPOHUKH, HAHOMATEPHUAIIbI,

OpraHMyYecKre U MUHEpalbHbIE Y100peHus

3.3

XuMusa u 3J0pPOBEEC UYCJIOBCKA: IIpaBUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX
MpernaparoB, TpaBuiIa OE30MacCHOTO WCIIOJIB30BaHMs MPENapaToB OBITOBOM

XHUMHHU B HOBC@,I[HCBHOI;'I KHU3HU




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., Octpoymos W.T'., Cnagkos C.A., Akuuoneproe o6mectso «M3natenberBo «IIpocsemenue»,2021 r
Xumus, 11 xnace/ T'abpuensan O.C., Octpoymon N.I'., CnagkoB C.A., AkuuonepHoe o0miectBo «M3narensctBo «lIpocsemenney»,2021r.

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

Xumus(6a3oBbiitypoBeHs). Peanuzanus oOpa3zoBanus: meroanueckoe nocodue ans yuurens / Kasepuna A. A., [lnuyruna I'.B.; nox pen.I'. B.
[Muayrunoit. M. : ®I'BHY «MHcTUTYT cTpaTteruu pa3Butus odpazosanus PAOy», 2022 81 c.:ui.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy
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