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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpeIHEro oO0mero oOpa3oBaHUs
paspabotrana Ha ocHoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparnuuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOit  00pa3oBaTENbHOW MPOrpaMMbl CpPETHEro oO0miero o0pa3oBaHUsA
(®OIT  COO), mpencraienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yuebHOoro mpeamera «XuMus» B 00pa3zoBaTeNbHBIX opraHuzanusx Poccuiickoii
Qenepanyy, peAM3YIOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TMoyIokeHuN «CrtpaTreruu pa3BUTHs BocnuTaHuss B Poccuiickoi
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO or
29.05. 2015 Ne 996 - p.).

OcHOByY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHA 00y4aroUIuXcsl CpeACTBaMuU
yueOHoro npenmMera «Xumusi» 1ig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIA
koHuentyainbHble mosioxkeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJIep)KaHus, pe3yibTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON OpraHU3alluy, SBISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM JTAallOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
[EJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJIOBeKa, a TaKXe SKOJOTHUYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pOBBI0 M MpPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yyJaroIMXcsl Ha YPOBHE CPEIHEro O0IIero o0pa3oBaHusl CpeICTBAaMU Y4eOHOTO
npeaMera  «XuMHUsS», COJIEpKaHWE M IOCTPOECHHE KOTOPOro ONpPENESIEHBl B
nporpaMme MO XUMUU C Y4€TOM CIeuu(PuKA HAyKd XUMUHU, €€ 3HAUCHUS B
NO3HAHUU TPUPOJBI U B MATEPUAIBbHOM XU3HM OOIIECTBA, a TAKKE C YUYETOM
oOluX 1eJed W MPUHILMIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyko pojb B
COBPEMEHHOM IUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJa B (HOPMUPOBAHKE PAITMOHAIHHOTO HAYYHOT'O MBIIIICHUS,
B CO3/IaHME LEJOCTHOTO MPEJCTABICHU 00 OKpY)KaroleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUSA
BELIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aHUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMU, XUMUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro ujieHa ooOmiectBa. CoOBpeMEHHas XMMHUS Kak Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHA Ha pEUICHUE
r00anbHbIX TPOOJIEM YCTOMYMBOTO PAa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3/T0POBbSI.

B cootBercTBMM ¢ OOMMMH TENSIMU W TNPUHIHAIIAMH CPEIHETO OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIUYyMa, MPOJOJIKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTIX, HE CBSA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuM  npeaMeTa «XUMUsS» SBISAIOTCA 0a30BbIE  KypChl —
«Oprannyeckas xumus» u «OOmas v HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHMsSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAyKU: CHCTEMa
3HAHUU MO0 HEOPraHWYECKOW XMMUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOM CHUCTEMbl 3HAHUW MPU U3YYECHUHU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCET0 MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa cojaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Y4YeHUI0 Yy4eOHOro wmarepuaiga MW oOOyClIOBI€Ha
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpeaeTIEHHBIX
TEOPETUYECKNX YpPOBHsX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHUUYECKHUX U  JJICKTPOHHBIX
MPEACTABICHU O cTpoeHuu BeunlecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIEBOAOPOJIOB JI0 CIIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIUHEHMU. B Kypce OpraHM4eckoll XHWMHHU IOJIYyYarOT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS MEPBOHAYAIHHBIC
NpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yriiOM 3peHUss B mpeaMere «XuMmus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsA
TEOpPETUYECKUM MaTepuan U (AKTOJIOTHYECKHE CBEICHHMS O BEIIEeCTBaX W
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMUS» OOyYarolUMCsl TPEIOCTaBISICTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKHX M METOJOJIOTMUECKUX TO3UITH,



rIyOKe TIOHSATh HWCTOPUYECKOE UW3MEHEHHE (QYHKIMA OTOro 3akoHAa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaXKHEWINMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOWCTBAax W TMPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKkaHusi jgomnosHsercs B Kypcax 10 m 11 kmaccos
AJIEeMEHTaMHU COJIEPXKAHMS, HMMEIONIMMU KYJIbTYPOJOTUYECKUM M TMPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSA3M XUMHUH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ poJib B IO3HABATECIILHOW W MPAKTHYECCKOU
JESATETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHUIO YBaXKCHHUS K TMPOIIECCY
TBOpUYECTBAa B O0JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh WH(OOPMAIUIO U
MPUMEHATh ©€ JUIA TIONOJIHCHHWS 3HAHWH, PEMIeHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAIILHBIX MCCIEAOBATENIbCKUX 3aAad. B memom comepxkanue yudeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  U3YYEHUS] OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISi TTOHUMAaHUS
dunocockux WaAEH, TaKuX KaK: MaTepUATbHOE CIMHCTBO HEOPTaHHMYECKOTO M
OpTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, I[103HABAEMOCTh TMPUPOJHBIX SBJICHUM MYyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHUBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU SKOJOTHUUECKUX Mpodiem, a
TakKe MPo0JIeM COepeKEHUS PHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemeHus 3amad  BOCHHUTAHMS, Pa3BUTHS W COIMAIM3AIUU
oOydJaronuxcsi MPUHATBIE MTPOrPaMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
comepkaHUsI W TIOCTPOCHUS TIpeAMETa MPEeAyCMaTpUBAOT (OPMHUPOBAHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, UMEKOIIHUX 0a30BO€ 3HAaYeHUE s
pPa3IUYHBIX BHJIOB JICSITCIIBHOCTH: peEIICHUS TMpoOJieM, TIOWCKa, aHamu3a |
00paboTku uHbOpMaIi, HEOOXOIUMBIX ISl TPUOOPETEHHS OMbITA MPAKTUYECKON
U HCCIICIOBATEIHLCKON JEATeTbHOCTH, 3aHUMAOIICH Ba)KHOE MECTO B TMO3HAHUH
XUMHUH.

B mpaktuke mpenomaBaHMsS XUMHUM Kak Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CPEAHETO 0011ero o0pa3oBaHus, MPU OMPEAeIICHUN
coJlepKaTeIbHOW XapaKTEPUCTUKHU TIIeJIe H3y4YeHHUs TMpeaMeTa HampaBleHHEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPHU3HAETCS (OPMHUpPOBAHHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JIESTETLHOCTH YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTyphl. C
METOAUYECKON TOYKH 3PEHHUSI TAKOM IMOJIXOA K ONPEACIICHUIO LENe N3y4YeHUs
MIpeAMETA SIBJISIETCS BIIOJTHE ONPaBIaHHBIM.



CoriacHO AaHHOW TOYKE 3pPEHUs IVIABHBIMHM LIEJSIMH WU3Y4YEHUs IpEAMETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ABIsIOTCS:

e (QopMupoBaHuME CHCTEMBl XWMHYECKMX 3HAHUW KaK BaKHEUIIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHMAHHUE CYIIHOCTH JIOCTYITHBIX
00001IEHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUui, HEOOXOMUMBIX [JIsI TPUOOpETEHUS
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHHIA,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HY;

e pa3BUTHE YMEHUU U CIOCOOOB AEATEILHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIOJEHUEM IpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, cozmepkaTesbHas XapaKTepUCTUKA LeJIel U 3a/1a4 U3YYeHUS
MpeAMeTa B MporpaMme 1Mo XMMHHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. CeroaHs B
MpPENoJlaBaHUM  XMUMHM B OOJbIIEH CTENEHH OTHAETCA  MPEANOYTEHUE
IOPAKTUYECKOH KOMIIOHEHTE COJIep>KaHusi OOy4yeHUus, OpHUEHTUPOBAHHON Ha
HOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alnu, BIaJICIOLIEro He
HaOOpOM 3HaHMM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCOOaMu U
YMEHUSMH aKTUBHOTO TMOJYYEHHUS! 3HAHUN M NPUMEHEHUS X B PEAIbHOM >KU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHU IMpeaMeTa «XHUMUS» JIOMUHHUPYIOIIee
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4UH, KaK:

ajanranusi o0yJaromMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GbopMHpOBaHHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHSATUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IIPUMEHECHUEM;

dopMupoBaHue y OOYyYalOlIMXCS  KJIIOYEBBIX  HAaBBIKOB  (KIJIFOUEBBIX
KOMITETEHLIMI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE [JIsl Pa3JIMYHBIX BHUJIOB
NEeSATEIbHOCTU: PEIIeHUs MpoOJieM, MOoucKa, aHajdu3a U 00paboTKu MHGOpMaIINH,
HEOOXOMUMBIX Ui NPUOOPETEHHs OMbITa MAESITEIbHOCTH, KOTOpas 3aHHMaeT
Ba&)XHOE MECTO B I[IO3HAHMM XHMHHM, a TaKXe i1 OLEHKHM C IO3ULUN
HKOJIOTMYECKON Oe30MacHOCTH XapakTepa BIMSHHUS BELIECTB WU XHUMHUYECKUX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE ITO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEN 00yUaroumMxcs: CloCOOHOCTH CaMOCTOATEIBHO IPUOOPETATh HOBBIE
3HaHUA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJOTUHU ISl IOUCKA M aHaJIn3a Y4eOHOH u
Hay4HO-TIOMYJISIPHOM HH(POPMALIUK XUMUYECKOTO COJIEPKaAHUS;

(dopMupoBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HA0TI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0OCOOECHHO
HEOOXOAUMBI, B YaCTHOCTH, NP IJJAHUPOBAHUM U MPOBEACHUU XUMHYECKOTO
HKCIEPUMEHTA;

BOCIIUTaHWE Yy OOydaromuxcsi YOEXIEHHOCTH B T'yMaHUCTUYECKOU
HaIIPaBJIECHHOCTH XUMHUH, €€ Ba)XHOW POJM B PEUICHUH INIOOANBbHBIX IMPOOJIEM
pPalMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TONIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTro
OTHOIIEHUS K NIPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKK€ NPUOOpPETEHHs OIbITa
WCIIOJIb30BAaHUsI TOJYYEHHBIX 3HAHMW I TPUHATUS TPAMOTHBIX PEIICHUH B
CUTYALIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

VYkazaHHblE LETU HU3y4YeHUs NpeaMera «XUMUsS» COOTBETCTBYIOT LIEJIEBBIM
OpUEHTHpaM pe3yJbTaTOB BOCIIUTAHUS HA YPOBHE CPEAHEr0 0o0IIero oopa3oBaHus,
npuHATEIM ~ Paboueldi  mporpammoii  Bocnutanus ~ MKOY  «Cpennsas
oOuieoOpa3zoBarenbHas mikosna Nelr KupeHcka M ydUTHIBAlOTCA B ONpPEIEICHUU
BOCIMTATEIbHBIX 33/1a4 YpOKa.

B yueOHoM mnaHe cpeaHero ooOmiero oOpa3oBaHHMs NpeAMET «XUMUS»
0a30BOr0 ypOBHS BXOJHUT B COCTaB NMpeAMETHOIN obnactu «EcTecTBeHHO-HayuYHBIE
MIPEIMETHI».

OO611ee ynciio 4acoB, OTBEIEHHBIX IJIs1 U3YyYEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obmero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKON XUMUM

[Ipenmer opraHn4ecKor XUMHUH: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
MOJyYE€HUH HOBBIX BEIIECTB M MATEPUATIOB. T€OpHs CTPOEHUS OPTaHUYECKUX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE ToJI0KeHUS. CTpYKTYpHBIE (hOPMYJIbI
OpPraHMYeCKUX BelecTB. [omomnorusi, wu3oMepus. XUMHUYECKas CBS3b B
OPTraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[Ipencrapienne o kiaccupukaluyu opraHudeckux BerlecTB. HoMeHknaTypa
OpPraHUYeCKUX COEAMHEHUM (CHUCTEeMaThyecKas) W TpPUBHAIbHBIE Ha3BaHUS
BOXHEUIIINX MPEACTABUTEECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHHE C OO0pa3llaMd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHUE MOJICKYJI OpPraHMYECKUX BEIIECTB, HAOJIOACHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUID OPTAHUYECKUX BEIIECTB
IpU HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yruaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMW psAA. MeraH W 3TaH —
MpOCTEHIIMe TPEACTAaBUTENIN aJKaHOB: (U3WYECKHME M XUMHUYECKHE CBOMICTBA
(peakuuu 3aMeIICHUS] U TOPEHMS), HAXOXKICHUE B TMPUPOJE, MOJYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
MpOCTEHIINE TPEACTABUTENIN aAJKEHOB: (DU3WYECKHME M XMMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIpATALUM, OKHUCICHUS U
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u merunOytamueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOICTBA (peakuusi nonumepusanuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTAaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUM Psiji. ATICTHIICH
— TMPOCTEUINNIA TIPEICTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHUe, (u3mdyeckue W
XUMUYECKHE CBOMCTBA (peakiuu TUAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALIUH,
TOpEHHUs ), MOJyYeHUE U IPUMEHECHHUE.

Apensl. benzon: coctaB, cTpoeHue, (puU3NUECKHE U XUMHUYECKHE CBONCTBA
(peakuuy rajOreHUPOBAHUS U HUTPOBAHMUS), IOJYUYEHUE U MpUMEHEHUE. 101yon:
cocmas, cmpoeHue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOayueHue u npumenerue. TOKCUYHOCTh



apeHoB. ['eHeTMYeckass CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIICKAILMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YTrIAEBOAOPOAOB. I[IpHpoaHBI ra3 M MOIyTHBIE
HeTsaHbie Ta3bl. HegTh n e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
IEPEroHKa, KPEKUHI (TepMUYECKHM, KaTaJUTHYeCKUuil), mnuposu3. IIpogyKTsl
nepepaboTku He(TH, X NTPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHBbI
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIGHHE C o00pa3laMH IIJIacTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIIUU
«Hedpte» wu  «Yromb», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON PabOThl: MOITYYEHHE ITUIICHA
Y U3YyYEHUE €TO CBOMCTB.

Pacuérnrie 3amayn.

Bbluncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucnopoacoaepxamue oprannyeckne coeMHeHUs

IIpenenbHBIE OQHOATOMHBIE CHUPTBL. METaHON W 3TaHOJN: CTPOCHUE,
(¢usznyeckue MU XHWMUYECKHE CBOMCTBA (peakUUMU C AaKTHUBHBIMU METaJUIaMHU,
raJIOrT€HOBOJOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBA3M MEKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE MeTaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroaroMHble  COUPTBL. OTWICHIJMKOIb W  TIMLUEPUH: CTPOECHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBUE CO HICIIOYHBIMU
MeTaJulaMH, KaueCTBEHHas peaklys Ha MHOTrOaTOMHbIe cnupThl). JleficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

®deHOoN: CTPOCHHUE MOJICKYJbl, (U3UYECKME U XUMUYECKHE CBOMCTBA.
Toxcuunocth denona. [lpumenenue penona.

Anpnerunpl U Kemouwvl. DopManmpaeru, aneTanbACTHI:  CTPOCHUE,
du3nueckne U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeibHbIe KapOOHOBBIC KHCIOTHL. MypaBbUHaAs U
YKCYCHasl KHCJIOTBI: CTPOCHHUE, (PU3NUYECKHEe U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue s Kiacca KUCIOT, peakius dTepudUKaIum), moaydeHue U MpUuMEHEHHe.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ACHCTBUE.

Cnoxnple 3¢GuUphl KaK TMPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponm3
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonorndeckas
POJIb )KHPOB.



VYrineBompl:  cocTtaB, KiacCUUKAIUS ~ yraeBOAOB  (MOHO-, JAW- W
noJyiucaxapuibl). ['oko3a — nMpocTeimii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHEe W XHUMHYECKHEe CBOMCTBa (B3aUMOJCIHCTBUE C
ruapokcugom meau(ll), okucieHme amMmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKICHHE B NPHUPOAE, NPUMEHEHHE,
ouonoruueckas poib. DotocnnTe3. pyKTo3a Kak H30MEp TIIOKO3bI.

Kpaxman u nemnono3a Kak nNpupojHbie nonumepbl. CTpoeHue Kpaxmaia U
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBAa Kpaxmayia (TUAPOIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl W3Y4YEHHUs BEIIEeCTB U HUX MpEeBpaIleHUil:
MpoBeJCHNE, HAOMIOJEHUE U OIMMCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIEPUHA C
ruapokcusiom menu(Il)), anpaerunos (OKucICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOJOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHUMHMYECKOW peakiuud (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA HIIM MPOJYKTa PEAKIMU MO U3BECTHHIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3zoTcoaeprkanme OpraHnyecKue COeTMHEHMSL.

AMUHOKUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha MpUMEpe TIulMHA). bruomornueckoe
3HaYe€HUE aMHUHOKUCIOT. [lenTubl.

benku kak mpupoaHBIE BBICOKOMOJEKYJSApPHBIE coeauHeHus. l[lepBuunas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKCNepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MpEeBpaIleHUI:
HAOJIIO/IEHUE U OMHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalvs OEITKOB MpU
HarpeBaHUM, IBETHbIC pPEaKInu OCITKOB.

BbicokoMoJieKky isipHbIe COeNHEHHS

OcCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPU3aLUHU, CPEIHSS MOJICKYJIsSpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJTUMEPU3AIIHS U TTOTMKOHACHCAIINS.

OKCTepUMEHTAIbHBIE METOAbl M3Y4YCHHUS BEUIECTB W WX IPEBpAIICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanm3zannst MEeXIIPEAMETHBIX CBA3EU NP U3YYEHUN OPTAHUYECKOM XMMHU B
10 kimacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U IOHATHUM, SABIIIOLIUXCS CHUCTEMHBIMHU IS OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHTHS: SIBJICHUE, HAYYHBIH (PaKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJIUYHOCTb, HAOIIOICHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

dusnuka: MaTepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
DHEPTeTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHHUIIBI UX U3MEPEHUSI.

buonorust: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OPIraHU3ME,
(oTrocuHTE3, OMOJOTMYECKM AaKTUBHBIE BellecTBa (OENKH, YIJIEBOABI, JKUPBI,
(epMEeHTHI).

['eorpadusi: MuHepanpl, TOpHbIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypehl.

TexHoyorusA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTAHMUA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE IPENaparTsl, MaTepualbl U3
HCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHNYECKASA XUMUSA

Teoperuueckue 0CHOBbI XUMUM

XUMUYECKH dIeMeHT. AToM. Sapo aroMa, U30TONBI. JIEKTPOHHAas
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacrlpeiesieHUs] 3JEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHASI KOH(UTYpAIIKSI ATOMOB.

ITepuonnueckuit 3axkoH U [lepuonnyeckas cucrema XUMUUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U [lepnoandeckoi cUCTeMbl
XxuMu4eckux aneMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX U CIOXHBIX BEHIECTB IO TPYINaM U TEPUOJIaM.
3HaueHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUIbl XHUMHUYECKOH CBSI3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajindeckas). MexaHUu3MbI
o0pa3oBaHMsI KOBAJIEHTHOM XHMHUYECKOW CBA3M (OOMEHHBII U JOHOPHO-
aKienTopHslii). BogoponHas cBsi3b. BaneHTHOCTb. OJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. UMbl KPUCTALUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEILECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[TonsiTne o mgucnepcHeIx cucteMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBas 10J14 BEmecTBa B pacTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEIMHEHUM. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HeTMYecKas CBA3b HEOPraHUYECKHUX BEUIECTB,
MPUHAJIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumudeckass — peaknusa. Kimaccmpukanmss —XUMHYECKMX — peakmuii B
HEOPraHMYECKOW M OPraHUYeCKON XUMHUHM. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT pas3nudHbIX (hakTopoB. OOpaTHUMbIE
peakuuu. XUMHYECKOe paBHOBecue. DakToppl, BIMAIOIIME HA COCTOSHUE
xuMudeckoro paBHosecus. [Ipunnnn Jle [latense.

DnekTponautuueckas nuccounanus. CuiabHble U cliadbie 31eKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEHIECTB M HMX IPEBPALICHUN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHUE MOJIENIed KPUCTAJUIMUYECKUX PEIIETOK, HAOJIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yiokKEHNE TIEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KAaTAIM3AaTOPA, ONPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAIHHOTO HWHJWKATOPA, pEaKIMH HMOHHOTO OOMEHA),
MPOBEJICHUE TTPAKTHUUECKON paboThl «BiusiHUE pa3iMuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOUN peaKium».

Pacuérnrie 3amaun.

Pacuétsl 1O ypaBHEHUSIM XUMHUYECKUX pEAKIUA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETBI, PACUETBHl C HCHOJIb30BAHUEM IIOHATUS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranuueckasi xumus

Hemeranmnel. Ilonoxkenne HemetayuioB B llepuogudeckort  cucreme
xuMuueckux sjaeMeHtoB JI. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
®dusznveckrue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha mpuMepe
KHCJIOPOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAJUIOB (rajlor€HOB, CEphI, a30Ta,
dochopa, yrmepoga W KpeMHHS) W HX  COeAUHEHUW  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BAXKHEUIIINX HEMETAJUIIOB U UX COCAMHECHUM.



Merannel. [lonoxxenne meramnoB B Ilepuogndeckor cucTeMe XMMHYECKHUX
sanemeHToB [I. . MengeneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. OOume ¢guznyeckue cBoiicTBa MeTaioB. CIulaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUN PSIJT HAMIPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS] BEIIECTB M WX IPEBPAILCHHIA:
M3y4YeHHE KOJUIeKIUU «MeTamibl U CIUIaBb», 00pa3l0OB HEMETAJIOB, pEIICHHE
AKCIIEPUMEHTAJBHBIX 3a7a4, HAOJIOJICHWE M OINHUCAHHUE JIEMOHCTPALMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA ATIOMUHUS C PAaCTBOpPaMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnrie 3amayn.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKLIUU BEILECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus U )KU3Hb

Ponp xumum B 0o0ecre4eHUH SKOJIOTMUYECKOM, SHEPreTUYEeCKOW U MUIIEBOU
0€30MacHOCTH, Pa3BUTHUM MeAUIMUHBL. [loHSATHE O HAy4yHBIX METOAaxX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIIIEHHOTO
MTOJTYyYEHHS BaKHEUIINX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPUATIOB: BAXKHEHIINE CTPOUTEIbHbBIC
MaTepUalibl, KOHCTPYKLIIMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTepualbl sl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbBIC
yIOOpEHHUS.

XuMusi U 3I0pOBbE YEJIOBEKA: IpaBUJia KMCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzammss  MeXnpeaMeTHBIX  CBsi3ed TpW  HM3yYeHUH OOmed u
HEOPraHM4eCcKOM XxuMuH B 11 Kilacce OCylIECTBIIIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TakKk W TIOHSATUM, SBJISIIOIIUXCS
CUCTEMHBIMU IS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KIacCU(pUKaALMs, TEePUOJAUYHOCTh, HaOII0IEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



®dusnka: Matepus, SHEPrus, Macca, aToM, JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAJJHOAKTHBHOCTh, MOJICKYJIA, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIIBI UX
MU3MEPEHHUsI, CKOPOCTb.

buonorus: kierka, opraHusM, OdKocHcTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpPTraHH3ME.

['eorpadusi: MUHEpAIBI, TOPHBIE TIOPOABI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
PECYPCHI.

TexHonOTHsI: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJLUTypIHs, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHUajOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, MUIIEBAs
NPOMBINIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TIpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHAalIOB,
AIIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OoOyJaronMMucs TPOrpaMM CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM W OpeaAMeTHbIM). HayuyHo-meTonnyeckoil OCHOBOW — JJIA
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIEro
00pa3oBaHUsl SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHMHsS» Ha YPOBHE CPEIHErO
00111er0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIIUMHCS POCCUHUCKOM TPaKTaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJINYME MOTUBAIMK K O0yUYECHHIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;

TFOTOBHOCTh U CIOCOOHOCTh OOYy4aroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKaMH, IMPUCYIIMMH LIETOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4Ke MMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS IpeaMeTa «XUMHS» JIOCTUTAKOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATENbHOM JAESITETbHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIECHHOCTAMHU
U HAealaMd POCCUKCKOT0 TpakJaHCKOro OOIeCTBa, MPUHATBIMH B OOILECTBE
HOpMaMud W TpaBWIaMH  IOBEJIEHHUS, CIOCOOCTBYIOILMMHU  MpolieccaM
CaMOIIO3HAHUS, CaMOPA3BUTHA M HPABCTBEHHOI'O CTAaHOBJIECHUS JIMYHOCTH
oOyyJaroumxcsi.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OPMHUPOBAHHOCTh OMbITA [MO3HABATEILHOM U NPAKTUYECKON JAESITeIbHOCTU
oOyyaromuxcsl Mo peajln3aluy MPUHIATHIX B 00IECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOT0 BOCTIMTAHUSA

OCO3HaHUsS 00YYaIOIMMUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY M IIPABOIOPSJIKY;

IOPEICTaBICHUS O COLMAJIBHBIX HOPMax MW MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESATEIIBHOCTU MpU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4E€OHBIX U TMO3HABATEIbHBIX 3aJlay, BBHIMOJIHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB;

CHOCOOHOCTH NOHHMMAThb M MPUHUMATh MOTHBBI, HAaMEPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESTEIBHOCTH;

2) MATPHOTHYECKOTO BOCTIHTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUS K MPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU U IPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTH)KEHHS HAyKH €CThb pEe3yJIbTaT
JUIMTENIbHBIX ~ HAaOJIOJECHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHWCKOB,
IOCTOSIHHOTO TPY/la YYEHBIX U IPAKTHKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOIIEM
aHanu3e MHPOpPMalUU O MEPEJOBBIX JTOCTHXKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IIOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M INOCTYIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) ¢popMupoOBaHNS KYJIbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOr0 M 0Oe30MmacHoro oOpas3a JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBui 0€30MacHOro OOpaleHusi C BEIleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUS UEHHOCTH TPAaBWJI HMHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3IOPOBbIO U KU3HU JIIO/ICH;

OCO3HaHMS TOCJEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpeOsieHUs
AJIKOT0J1s5, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOT0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEeI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYrux BUAAX
NESITENIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEeHHIO Tpodeccrii pa3InyHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHHUS K TPYIY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYaJIbHOW TpPaeKTOPHUU
obOpazoBaHus, Oyaymied npodeccuu U pealn3alud COOCTBEHHBIX KHU3HEHHBIX
IJIaHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rHYecKOro BOCIIUTAHMUS

AKOJIOTHYECKH 11e€J1eCO00pa3HOTO OTHOIICHHS K TPHUPOJE, KaK HCTOUYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAHUS TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX TPOOJIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COILMATILHOU CPENbI;

OCO3HAHHUSA HEOOXOAWMOCTH MCIIOJIb30BAHUSA JIOCTIIKCHUM XUMHMH IS
pELIEHNS BOIPOCOB PAIMOHATIBLHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPUATHS JACHUCTBUM, MPUHOCIIIMX BpEl OKPYXKaroUEen
IPUPOJIHON cpejie, YMEHUsI IPOTHO3MPOBATH HEOJAroNpUsITHBIE KOJIOTHYECKHUE
MOCJICACTBUSA NPEAIIPUHUMAECMBIX JEUCTBUM U MPEAOTBPAIIATh UX;

HAJINYUA PA3BUTOrO 3KOJOTHUYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OIlbITa JeATEIIbHOCTHU AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSITH HWIEOJIOTUU
xemopoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUsl CHenu(PUKU XUMUU KakK HayKd, OCO3HaHMs €€ poJu B
(GbopMUPOBAHUN PAIMOHATBLHOTO HAYYHOT'O MBINUICHUS, CO3JAaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY’KalolleM MHUpE KaK O €IMHCTBE NMPUPOIBLI U UYeOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH M peIIeHUH TpoOJeM COXpaHCHHS
MPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYUMOCTH XUMHUHU JJIsI  COBPEMEHHOM
UUBWIN3AIMUA: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTM W BAXKHOW POJU B
CO37IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJbTYpHI, PEIIEHUU TI00aIbHBIX MTPOOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICYCHUN YCIOBUMN
YCHEHIHOTO TpyJAa U DKOJOTHMYECKH KOMMOPTHOM KHU3HM KaXAOro 4YiIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTU: TIOHMMAaHUsS CYLIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh



MoJydyaeMble 3HAHUA JJI aHAIM3a U OOBSICHEHMSI SBJIICHUN OKPY>KaIOIEro MHUpa U
IPOUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4yHbIX (DaKTOB H MMEIOIUXCS JAHHBIX C LEJIbI0 TOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHUS I
penieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLHAX;

MHTEpeca K MMO3HAHUIO U UCCIIEA0BATENBCKOU NEATEIBHOCTH;

TOTOBHOCTH ©  CIIOCOOHOCTH K  HENpephlBHOMY 00Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMHA 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3iMYHbIX cdepax npodhecCHOHaATHLHOM
JESATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pPe3yJIbTaThl OCBOCHUS y4€OHOTo mpeamera «XuMus» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOydYaIOIMIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAOIINE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHpa M CHEHU(PUKY METONOB ITO3HAHUSA,
HCITOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHS, SBICHHE,
mpoliecc, CUCTeMa, Hay4YHbI (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPyTHUE);

YHUBEpCaIbHbIC Y4eOHBIC NEUCTBHS (TO03HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIMOHAIBHON
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CHOCOOHOCTh 00yYaronmxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4cOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHMKATHBHBIMH W  PETYJIATHBHBIMU
JICUCTBUSIMH.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMH NMO3HABATEJILHLIMH
JefiCTBUSIMU:

1) 6a3oBble JJOrHYeCKHE IeHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJUPOBATh M aKTyaJIM3UpPOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPEACNATh LEMU JESITENbHOCTH, 3aJaBas MapaMmMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIIOJIBb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIUICHUAS —
BBIICJISITh XAPAKTEPHBIE MPU3HAKKA MOHATHM U yCTAHABIMBATH MX B3aUMOCBS3b,



MCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHUS W KPUTEPHH I KIACCH(PUKAIMKA BEIICCTB U
XUMHUYECKUX PEaKIIUM;

yCTaHABJIMBATh TMPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIYy H3y4yaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHUECKUE paCCyXKJeHUs (MHAYKTUBHBIC, JEIyKTUBHbBIC, IO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIbHBIC IPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opMylsia, ypaBHEHHUE XHUMHUYECKOU
peaKknuy — TMPU PEIMICHWH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
MIPUMEHSATh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS VIS BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUH.

2) 6a30BbIe HCCIIEI0BATEILCKHE AeCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMHUYECKUX
peaKuuii;

(GopMyTUpOBATH LIETH U 33/1a4U UCCIIEOBAHUS, UCIIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITEIBLHO C(OPMYIMPOBAHHBIE BOIPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HAaBBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAaHUS M TPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOaTh 32 XOAOM
Mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €r0 pe3ynbTar, (OpMyIHpOBAThH
0000IIIEHNS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHMUSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOM
AESITEIbHOCTH, MPOSBISATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS TMPaKTUYECKUX 3ajJad, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS.

3) padora ¢ nundopManueii:

OPHUEHTHPOBAThCA B PaA3IMYHBIX HMCTOYHUKAX WHPopManuu (HAy4IHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHMs, CIPaBOYHbBIC IOCOOWUS,
pecypcbl HTepHeTa), aHAIM3UPOBAaTh MHPOPMALMIO PA3IUYHBIX BUIOB U (Hopm
IIPEICTAaBIICHNUS, KPUTHYECKU OIICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEUNBOCTD;



(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTbope wuHMOpPMALIUK, HEOOXOAWMOW JUIsI BBIMOJHEHMS YYEOHBIX 3ajaad
onpenenéHHOro TUIA;

mpuoOpeTaTh OMBIT HCIHOJIB30BAHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTEIIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  TIPEACTABIICHUS
uHopManuu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIA SI3BIK B KAaueCTBE CPEICTBA TpHU paboTe C
XUMUYECKON wuH(poOpMaIeil: NpUMEHSATh MEXIpeaMeTHbie (pusnyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

WCIIONIB30BaTh M MPe0oOpa3OBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJITHOCTH.

OBJajieHue YHUBEPCATbHBIMUA KOMMYHUKATHBHBIMH /I CTBUSAMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B X0/ IUAJIOTa W/UITN
JTUCKYCCUHW, BBICKA3bIBaTh  HaACH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNATh C TPE3EHTAIlMeH pe3yJbTaTOB IMO3HABATEIHHOU ACATEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMH TPH BBHITTOTHCHHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThl MO0 MCCIICJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaan3aluu y4eOHOro npoekra u (popMyIupoBaTh BHIBOIbI
M0 pe3ynbTaTaM MPOBEASHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHMS ITO3HMITUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1ajieHNe YHUBEPCAJIBHBIMHU PEryJSITUBHBIMHU JIeHCTBUSIMU:

CaMOCTOSTENILHO IIJITAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeATEIBbHOCTh, ONpenensas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH M TI0 Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TpEjiaraéMblii  ajlroput™M JACHUCTBUN Mpu
BBITIOJIHEHUM YYEOHBIX M UCCJIENOBAaTEIbCKUX 3a/]ad, BHIOMpATh Haubosee
¢ exTuBHBIN Ccroco0 HMX penieHuss ¢ y4ETOM TOJyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH NEATEILHOCTH HAa OCHOBE CaMOaHaJM3a
¥ CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenmeTHbie  pe3ynbTaThl OCBOEHUA Kypca «OpraHuyueckas XuMUS
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NIPEJACTABICHHMA O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJM XHMHM B TIO3HAHUM SIBIICHUI



npuponabl, B (POPMHPOBAHMHM MBIIUIEHHS M KyJbTypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM /JIsl pEeLLIEHUs IPAKTUYECKUX 3a7a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 370POBBIO M IPHUPOJHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATra0IINE MOHATHS (XMMHYECKUH 3JEMEHT, aTOM, JIJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, XUMHUECKAs
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJSpHAs
Macca, MOJISIpHBIM O0O0BEM, YIIEpOAHBIA CKeleT, (YHKIMOHAJIbHAS TpyIIa,
paauKan, U30Mepurs, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTIEBOAOPO/IBI,
KHCIIOPOJ M a30TCOAEpPKALIUE COEAUHEHUs, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS1); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS
opranuyeckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallhie B OCHOBE IOHMMAHUA MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJOTUYECKUE CBEACHHMS O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIIOJIb30BAHUM BA)KHEMIIUX OpPraHMYECKUX BELIECTB B OBITY HU
IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,

c(OPMUPOBAHHOCTh YMEHHUH BBIBISTH XapaKTEpPHbIE NPU3HAKU IOHATHUH,
YCTAaHABJIMBATh MX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLINE MOHATHS NpHU
OMMCAHUM COCTaBa, CTPOCHUSI U NMPEBPALIEHUI OPraHUYECKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XWMHUYECKYIO0 CHUMBOJMKY JIs
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
GopMyn OpraHMYeCKMX BEUIECTB W YpABHEHUH XUMHUYECKUX pEaKUUu,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKHUX BELIECTB IS WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH TMPUHAMICKHOCTh H3YUEHHBIX
OpraHMYeCKHMX BEUIECTB II0 MX COCTaBy M CTPOCHHUIO K ONPEIEIEHHOMY
KJIacCy/Tpynne CoeauHEeHUU (YIJIEBOJIOPOIbl, KHCIOPOJ M a30TCOAEpIKaIIUe
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIUWHEHUs), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoii HomeHknarype (IUPAC), a takxke NpUBOAWTH TpUBUAIbHBIC
Ha3BaHUSl OTAEJIbHBIX OPraHUYECKHUX BELIECTB (STWJIEH, NPOIMUJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHUH, (eHoJ, (opManbIerui, aleTaableru]], MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KKCIIOTa, CTEApUHOBAsI KUCIIOTA, TIIH0K034,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TJIUIKH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENEeNISTh BHUIbl XHUMHUYECKOH CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh ~ yYMEHHMH  XapaKTepu3oBaThb  COCTaB, CTPOECHUE,
bu3nUecKne W XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IMIHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunbyraauen-1,3, OeH30JI, METaHOJ, STAaHOJ, STHJICHIJIHKOJIb,
[JIMLEpUH, (EHOJI, alleTalbJIeTH, MypaBbUHAsA U YKCYCHas KHUCJIOTHI, IJIIOKO3a,
KpaxmaJ, HEeJII0JI03a, aMUHOYKCYCHas KHCIIOTa), MILTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKJYy HUMHM YpPaBHECHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKlIHUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKT€PU30BATh UCTOYHHUKHU YTIIEBOJAOPOJIHOTO
Chlpbid  (HE(Th, NPUPOIAHBIM Ta3, Yrojib), CHOCOOBI HMX NEPEePadOTKU U
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB epepadbOTKH;

c(hOpPMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIYUCICHUS 1O XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIM IMPOIYKTa
peaklMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOIO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HAOI0IeHNEe, N3MEPEHUE, SKCIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHU B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOIaTh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM
noCcyJ0M U JabopaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBWIa OOpaIlleHUs C
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKUMSIMHU IO BBINOTHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATh XUMUYECKUIM
AKCIEPUMEHT (IIPEBpAILEHHs] OPTaHUYECKUX BEILIECTB MNP HAIPEBaHUU, MTOTYyUYCHHE
ATUJIEHAa W W3YYEHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIIUH OPraHUYECKUX
BELIECTB, JeHATypalusi OEJIKOB MpU HarpeBaHWM, LBETHHIE pEaKIMu OENKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKH OE€30MAaCHOCTH TpU OOpalllEHUU C
BEIIECTBAMU U J1AOOPaTOPHBIM OOOpPYAOBaHUEM, TPEIACTABIATH PE3YIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHMX
peakimii 1 GopMyIUpOBaTH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TOIYyYaeMyK) U3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHeT u npyrux);



chOPMHUPOBAHHOCT, ~ YMEHHWH  COONIOAATh  MpaBWa  DKOJIOTHYECKHU
[[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYIOBOM JMESITEIBHOCTH B IIEJAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHON CpEAbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUSI Ha JKUBBIE OpPraHU3MBI ONPEACIEHHBIX OPraHUYECKHX
BEIEeCTB, MOHMMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObI
YMEHBIICHUSI W NPEAOTBPAICHUS WX BPEIHOrO BO3ACHCTBUS HA OpraHu3M
YEJIOBEKa;

JUIsl OOyYaronIuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMHM 3JI0pPOBbs: YMEHUE
MPUMEHSATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XMMHUYECKUX SIBJICHUN;

JUISL  CIENBIX M CIA0OBHUIAIIMX OOYYalOlIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XuMMHUYeCcKuX

dbopmy.
11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHHUS Kypca «OOmmas W HeopraHudyeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHpPA, POJM XHUMUU B TIO3HAHWU SIBJICHUU
npuponabl, B (OPMUPOBAHWU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M IPHPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIIOJIATAONINE TOHATHSA (XMMHUYCCKUAN DJIEMEHT, aToM, HM30ToIm, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJSIPHBI O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasi CBS3b
(koBajieHTHasl, HOHHAs, METAJJINYECKasi, BOJIOPOAHASA), KpUCTAUIMUECKAs pelIETKa,
TUNBl  XUMHYECKUX  pPEaKUHUM, PpPACTBOP, DJIEKTPOJUTHI, HEIJICKTPOJUTHI,
BJICKTPOJUTUYECKAS JAUCCOLMAIMS, OKHCIHUTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMUYECKOM peakiMu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIN S3bIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHMUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MaCHOM HCIOJIb30BAHUU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEIIOBEKA,



c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
ONMCAaHUH HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CUMBOJMKY JUJIS
coctaBiieHUs (OpPMyJl  BEIIECTB W ypPaBHEHUH XUMHUYECKHX pEaKIui,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHbld Tra3, YIJIEKUCIBbIM ras, aMMHak, TraméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUH OMPEACIATh BaJCHTHOCTh M CTEIIEHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAsI, METaJUINUECKasi, BOJIOPO/IHASI) B COCIMHECHUSIX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BeEIIecTBa (aTOMHAas, MOJICKYJspHas,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIMHECHUIM;

c(hOpMHUPOBAHHOCTH YMEHUU yCTaHABJINBATh MIPUHAJJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBy K OMNpPEACTIEHHOMY Kiaccy/Tpymre
COCIMHEHUM (TMPOCThIC BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOAUYECKOTO 3akoHa /.
N. MeHieneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3JieMeHTOB |—4 mnepuonoB Ilepuoguyeckoil CHCTEMBI
xuMuueckux sjemeHToB JI. M. MenpaeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTtamy, «IHEPreTUUECKUE YPOBHMY, OOBSICHATh
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHUI
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menpeneena;

c(hOpMHUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XMMHUYECKME CBOMCTBA HEOPTaHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPAKIATh CYLIECTBOBAHWE T€HETUYECKOW CBS3M MEXIYy HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolnX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHH COCTABJISATh YPABHEHMS PEAKIIUA Pa3IMUHbIX
THUTIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHUSI PEaKInii HOHHOTO OOMEHA, YIUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAAIOIINE
KaueCTBEHHBIM COCTaB pPa3UYHBIX HEOPTraHWYECKUX BEIIECTB, pPaclO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PacCTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHH  PacKpblBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
pEaKLMK OT Pa3IuYHbIX (PAKTOPOB; XAPAKTEP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latensbe);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE MPOIIECCHI,
JeXallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHHUSI CEPHOW KHUCIIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUA 00 OOIIMX HAYYHBIX NPUHIMUIAX H
AKOJIOTMYECKUX MPOOJIEMaX XUMUYECKOT 0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIECHUS C HCIOJIb30BAHUEM
HOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B
OpU XUMHUYECKHX PEAKIHSAX, MAaCChl BEIIECTBA WM 00bEMaA ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIH OOBEMY OJHOIO M3 YYACTBYIOUIMX B peakUuu
BEILIECTB, TEIUIOBOro 3¢ (deKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUsI SJHEPT UM,

c(OpPMUPOBAHHOCTh YMEHHM COOIIOaTh MpaBUila MOJb30BaHUS XUMUYECKOM
NOCYJI0OM U JTabopaTOpHBIM OOOPYJOBaHUEM, a TAaKXKE TMpaBHiIa OOpaIleHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHSIMHU IO BBINOJIHEHUIO J1aO0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATh XUMHYECKUN
AKCIIEPUMEHT (Pa3yioKEeHHE MEPOKCHAA BOJOpOJa B MPUCYTCTBUHU KaTajau3aTopa,
OMpEeNEeNeHNe Cpellbl PacTBOPOB BELIECTB C IOMOIIBI  YHUBEPCAIBHOIO
WHIUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIUH,
peakMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha cyib(par-, kKapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a1ad 10
teMaM «Metaimey U «HeMeramibl») B COOTBETCTBUM C NPABUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NPEACTaBIIATh PE3yJbTaThl XHWMHUYECKOIO OHKCIIEpUMEHTa B (QopMe 3arucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuuil U (OpMyJIHpOBaTh BHIBOJBI HAa OCHOBE
3TUX PE3yIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATH XHUMHUUYECKYIO
uH(pOpMaLIMIO, TOJy4YaeMyl0 M3 pPa3HbIX HMCTOYHHKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIu, MTHTepHET U JpYyTrux);



chOpPMUPOBAHHOCTh ~ yMEHMHM  COONIOAATh  IpaBWIa  JKOJOTHYECKH
LI€JIECO00PAa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEJAX
COXpaHEHUs CBOEr0 3J0pPOBbS U OKPYKAIOLIEH NPUPOAHON CpeAbl, OCO3HABATh
OIACHOCTh BO3CHCTBUS HA )KUBbIEC OPTraHU3MBbI OIIPENEIEHHBIX BEUIECTB, IOHUMAs
cmbicii nokaszarensa IIJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHBIICHHS U
MIPENOTBPALIECHUS UX BPEIHOTO BO3JACHUCTBHS HA OPTraHN3M YEJIOBEKA;

Uig 00y4aronIuxcss ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbsI: YMEHHE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IIO3HAHUS BEIIECTB H
XUMUYECKHUX SIBJICHUM;

JUIA  CIIENBIX M CJIA0OBUIAALIMX OOYy4arolUXcs: YMEHHE MCIIOIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. bpains mis 3amucu XUMHUYeCKuX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

HaunmenoBaHmue pa3xejioB U TEM

KoaudecTBO 4acoB

DiieKTpoHHbIe (HudpoBbIe)

Ne i/ Konrpoanueie | IlpakTuuyeckue
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Pa3zgea 1. TeopeTudyeckue 0CHOBbI OPraHM4€eCKO XUMUM
[IpenMeTr opraHuYeCKOM XMMHU. https://academy-

11 Teopus cTpoeHus: OpraHMYECKux 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coennHeHnuit A. M. bytiieposa Sele-4e24-ac02-efh16fa49f6a
Hroro no pazgeny 3
Paznen 2. YrieBoaopoasl

[penebHbIE YIIIEBOIOPOIB — hitps://academy-

2.1 P yE P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATHAHbT ec23-473¢-h3d7-ed82fcaddd02
HenpenenpHbIe yTIeBOI0OPOIBL: https://academy-

2.2 P yr POXB: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHBL, ATTKANHCHDL, aTKHHbT 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTn4ecKue yrieBo10po bl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[Tpupo, € UCTO
2.4 PUPOATBIC HETOTHHITE 3 1 0 https://lesson.edu.ru/04/10
YIIEBOIOPOAOB U HX TepepadoTKa
Hroro 1o pa3aeny 13
Pa3nen 3. Kuciiopoacoaep:xainiye opranndeckue coeTHHEHUsI
3.1 Cruptel. Denon 3 0 0 hitps://academ

content.apkpro.ru/lesson/5439c18b-



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
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad 71694f

Anpneruapl. KapOoHOBBIE KUCIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
TOXKHEIE J)UPEE 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 VYriieBoab! 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Htoro no pazgeny 13
Pa3nen 4. A3orcoaep:kaiue opraHnvecKue coeinHeHus!
https://academy-
41 Awmunbl. AMUHOKUCIOTBEI. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazgeny 3
Paspnen S. BeicokoMosieKy I pHbBIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuykn. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBILIEE KOJIMYECTBO HACOB I1O 34

[NPOIT'PAMME



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/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/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

KoaundecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeEM nudpoBLIe
Ne i/t P Kontpoasnbie | IIpakTHuyeckue (ubp )
NMporpaMmbIl Bceero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypcbl
Pa3nen 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue aromMoB. [lepuoanueckuii 3aK0H
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3 https://lesson.edu.ru/04/10
anemenToB /I. 1. Menneneena
1.2 Crpoenue semectsa. Muoroobpasue 4 https://lesson.edu.ru/04/10
BEIIECTB
1.3 XHUMHYECKUE PEeaKIINU 6 1 1 https://lesson.edu.ru/04/10
Hroro no pazneny 13
Paznen 2. Heoprannueckasi Xumust
2.1 MeTtamisl 6 https://lesson.edu.ru/04/10
2.2 Hemetannsl 9 1 https://lesson.edu.ru/04/10
2.3 (B335 HEOPIAHHUECKHX H OPTaHHYECKUX 2 https://lesson.edu.ru/04/10
BEIIECTB
Uroro no pazneny 17
Paszpen 3. XuMus U KU3Hb
3.1 XUMUS U )KU3HD 4 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
DJIeKTPOHHBIE
Hara dakTnyeckas  uudposbie
KosauuecTBo yacos U3y4yeHus aara o0pa3zoBaTebHbIE
Ne pecypcsl
Tema ypoka
n/n
B Konrtpoas IIpakTnyu
c
HbIe ecKme
ero
padoThbI padoTsI
[Ipenmer opranndeckoin hit szllflcaiem - " 19f3
1 XHAMHH, €€ BOSHUKHOBEHHE, 1 0 0 04.09-08.09 CONTENL.APXPTO.TLESSOna
d191-5ele-4e24-ac02-
pa3BUTHE U 3HAUECHUE efb16fa49f6a
Teopus crpoeHus https://academy-

5 OpraHMYECKUX COETUHEHU A. 1 0 0 11.09-15.09 content.apkpro.ru/lesson/c93
M. BytnepoBa, €€ OCHOBHbIC ' ' 5a58c-ab0e-4¢59-9dcf-
IIpencrasnenue o
KJIacCHU(pUKAITIN
OPTAHIHECKIX BEECTS. r(:(t)tntseg:l ;;if)rrr; ru/lesson/726

: Iu
H 1 18.09-22.

3 OMEHIIATYPa 0 0 8.09-22.09 ee099-e1a9-410f-h8be-
(cuctemaruueckas) u bach589aeadl
TpUBHAJIbHbBIC HA3BAHUS
OpPraHMYECKUX BELIECTB
AJIKaHBI: COCTaB U CTPOCHHUE, https://academ

4 1 0 0 25.09-29.09 content.apkpro.ru/lesson/258

TOMOJIOTUYECKUH P

ddc06-ec23-473c-b3d7-



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

ed82fcaddd02

Mertan 1 3TaH — npocTenme

https://academy-
content.apkpro.ru/lesson/258

> NPEICTaBUTEIIN AJIKAHOB 02.10-06.10 ddc06-ec23-473c-b3d7-
ed82fcaddd02
https://academy-
AJIKEHBI: COCTaB U CTPOCHHE, content.apkpro.ru/lesson/403
° cBoifcTBa 09.10-13.10 8171e-4158-4bd1-ae98-
18dc1cfb9399
OTUJIEH U TIPOIUIIEH —
7 MPOCTEUIIINE TPEACTABUTEIIN 16.10-20.10 https://lesson.edu.ru/04/10
AJIIKEHOB
[TpakTuueckas pabora No 1. hitps://academy-
8 «[lomyuenue sTuneHa u 23.10-27.10 content.apkpro. rilesson/5se
N d2379-2a45-43b1-9f67-
U3y4eHHE €ro CBOMCTBY Zebcdafo3ce0
Anxanuensl. byranuen-1,3 u
9 MeTHbyTamaen-1,3. 06.11-10.11 https://lesson.edu.ru/04/10
[TonyueHne CHHTETHYECKOTO
KaydyKa U pe3uHBbI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
10 TOMOJIOTHYECKUH PSI. 13.11-17.11 https://lesson.edu.ru/04/10
AleTuieH — MpOoCTeUIIHA
MPEJICTAaBUTENb AIKUHOB
https://academy-
1 BBI‘-II/ICJ'ICHI/IjI 10 YPaBHEHUIO 20.11-24.11 content.apkpro.ru/lesson/7da
XUMHUYECKOU peaKiuu da027-8448-418f-b416-
fbaledd4ab6d
12 ApeHbl: OEH30I1 ¥ TOJIYOI. 27.11-01.12 https://academy-



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/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://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://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

ToKCUYHOCTH ApCHOB

content.apkpro.ru/lesson/d86
d7d00-d5b4-491d-aded-
c3ddal9feef4

I'eHeTnueckas cBA3b
YTJIEBOJIOPO/IOB,

13 04.12-08.12 https://lesson.edu.ru/04/10
MPUHAJIEKAIUX K Pa3IMYHBIM
KJ1accam
[IpupoaHbIE HICTOYHHUKHU
YTJIEBOJOPOAOB: IPUPOIHBII
14 ra3 " MOIMYyTHbIC HEPTSHbIE 11.12-15.12 https://lesson.edu.ru/04/10
ras3bl, He(pTh ¥ MPOIYKTHI €&
nepepadoTKu
[IpupoaHbIE HICTOYHHUKHU
YTJIEBOJOPOOB: IPUPOIHBII
15 ra3 v MoInyTHbIe HEPTSHbIE 18.2-22.12 https://lesson.edu.ru/04/10
rasbl, HeTh ¥ MPOJYKTHI €€
nepepadboTKu
16 Konrposbias pabota mo 25.12-29.12 https://lesson.edu.ru/04/10
pazaeny «YTiIeBoI0pOabD)
[IpenenbHble OJTHOATOMHBIE hitps://academy-
17 CHUPTHI: METAHOJ U STAHOJ. 09.01-12.01 content.apkpro. rilesson/543
9c18h-7440-4b6f-bf84-
Bonoponnas cassh c04fa471694f
https://academy-
18 MHOroaTroMHbI€ CIIUPTHI: 15.01-19.01 content.apkpro.ru/lesson/649
ATUJICHTJIMKOJIb U TJIULIEPUH 883b8-7c5f-4116-896€-
10a2278b08f1
DEeHOJ: CTPOCHHUE MOJIEKYJIBI, https://academy-
19 ¢du3nueckre 1 XUMHUYECKHE 22.01-26.01 content.apkpro.ru/lesson/866

CBOMCTBA, IPUMEHEHUE

4b319-0ba3-4945-b076-



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://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/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
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

ch72e5858b90

Anpaeruasl: popmanbaerug u

https://academy-
content.apkpro.ru/lesson/b4fe

20 29.01-02.02

aneraibAerui. AueToH aa04-3438-4b57-a3ec-

ba0f9fe63c0d

0 https://academy-

JTHOOCHOBHBIE TIPEICITbHBIE
21 KapOOHOBBIC KMCIIOTHI: 05.02-09.02 content.apkpro.u/lesson/983

P ' Rt 4d408-3860-444a-8de3-

MypaBbHUHAS U YKCYCHAsI Zefbashoscdb

[TpakTrueckas pabota No 2.

22 «CBolicTBa pacTBOpa 12.02-16.02 https://lesson.edu.ru/04/10
YKCYCHOU KUCIIOTBD»

CreapuHOBas U OJICMHOBAs

23 KHCJIOTBI, KaK IIPEICTaBUTEINN 19.02-22.02 https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KUCIIOT
M https://academy-

PITA KA COTH BRICTII tent.apkpro.ru/lesson/71a
content. .

24 I(ap6OHOBLI)i KHCJIOT, UX 26.02-01.03 432-2004-4945-a0eb-
MOIOTIEE ACHCTRIC 1e59cd5F4dof
CrnoxHbie 3(DUpHI Kak https://academy-

o5 MIPOU3BOTHBIE KAPOOHOBBIX 04.03-07.03 content.apkpro.ru/lesson/71a
KHUCJIOT. [ MpOoIIN3 CIOKHBIX c43f2-a0d4-4945-a0eb-
3(hupoB 1e59cd5f4dof
K . https://academy-

UPBI: THJIPOJIHU3,
26 MpUMEHEHHe, OMOoJIoTrnIecKast 11.03-15.03 content.apkpro.ru/lesson/703
P : S ce43a-deb6-4281-963b-
POIIb AKHUPOB 01d2e212d4d0
YrneBodsl: cocTas,
27 knaccudukanus. Baxuenmme 18.03-22.03 https://lesson.edu.ru/04/10

MNpEaACTaBUTECIIN: TTIFOKO3a,



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

bpykTo3a, caxaposa

Kpaxman 1 nesmnoino3a kak

28 1 01.04-05.04 https://lesson.edu.ru/04/10
MPUPOIHBIC TOTUMEPDI
KonTponbnas pabora o https://academy-
paszneny content.apkpro.ru/lesson/0c6
29 1 08.04-12.04
«Kucnopoaconepxaniue 08a59-4c69-4481-839¢-
OpPTaHWYECKHUE COCAMHCHUS 9205f201b73e
https://academy-
) content.apkpro.ru/lesson/c2f2
30 AMMHBIL: METHJIAMUAH U aHWJINH 1 15.04-19.04 £347-43d1-4873-ace0-
78eca6009628
AMUHOKHCIIOTEI KaK
https://academy-
aMdoTepHbIC OPraHNYECKUE
31 S 1 99 04-26.04 content.apkpro.ru/lesson/c2f2
goeﬂ eHI, e f3d7-431-4873-ace0-
HOJIOTHYECKOE 3HAUCHHE. 78626009628
Ilenrrunnt
benku kak npupoiHbie
32 BBICOKOMOJIEKYJISIDHBIE 1 06.05-10.05 https://lesson.edu.ru/04/10
COC/IMHCHUS
OCHOBHBIE ITIOHITHASI XUMHUHU
33 BBICOKOMOJIEKYJISIPHBIX 1 13.05-17.05 https://lesson.edu.ru/04/10
COeTUHEHUH
OcHOBHBIE METO/IBI CHHTE3A
34 BLICOKOMOJ'I?KyJ‘ISIpHHX 1 20.05-24.05
coequHenuii. [TmacTMaccer,
Kay4dyKH, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB 34

I10 ITPOTPAMME



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

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoabHbIe
Bcero P
padoTsbI

IIpakTHyeckue
padoTsbI

Jlara
HU3yYeHUs

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM.
DJeKTpOoHHAs KOH(PUTYpAIHs aTOMOB

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

[Tepuoanueckuii 3akoH u [leproanueckas
crucTeMa XUMMHU4YecKux anmemeHToB [1. 1.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

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

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHNYECKUX DJIEMCHTOB U UX
COEIMHEHUH 110 TPYIIIaM U TIEPUOIAM.
3HaueHUE NEPUOINIECKOrO 3aKOHA U
CHUCTEMBI XUMUYECKHX 371eMeHTOB J1.11.
MenieneeBa B pa3BUTHH HAYKH

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

Crpoenue BeniecTBa. XMMUYECKas CBS3b,
e€ BUIIbI; MEXaHU3MBI 00pa30BaHUsI
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

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

BajeHTHOCTB. DIEKTPOOTPUIIATEIBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHS

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

[IoHsTHE O AUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE U KOJTOUIHBIE PACTBOPBI.
MaccoBas 107151 BEILIECTBA B paCTBOPE

https://lesson.edu.ru/04/10
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Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnyeckasi CBA3b HEOPTAHUYECKUX
BEILECTB, PA3JINYHBIX KIACCOB

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

Knaccudukanmst XuMHUYeCKUX peaKkiui B
HEOPraHUYECKOU U OpraHu4eCcKOn
XUMHUHU. 3aKOH COXPaHEHUsI MacChl
BEILECTB; 3aKOH COXPAHEHUS U
[IPEBPALLEHMS] SHEPTUU MPU XUMUYECKUX
peakuusax

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

CxopocTtb peakuuu. O0paTumele
peakiuu. XUMUYECKOE PAaBHOBECHE

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

10

[TpakTuueckas padora Ne 1. «Bnusiaue
pa3IU4HbIX (DAKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIHM

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

11

DNEeKTPONIUTHYECKAS TUCCOIIMAITHSL.
[Moustre o BogopoaHoM nokasarese (PH)
pactBopa. Peakinu HOHHOTO OOMEHa.
I'uapoIn3 OpraHuIecKux u
HEOPraHUYECKHMX BEIIECTB

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

12

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE
peaxuuu. [Tonstue 00 anexkrponuse
pacIuIaBoB M pacTBOPOB COJIEH

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

13

KonTpomnpHas pabota 1o pasneny
«Teopetndeckre OCHOBbI XUMUM

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

14

MeTaimibl, UX IOJ0KEHHUE B
[Ieproanueckoi CHCTEME XUMUYECKUX
snemenToB 1. . Menaeneesa u
0COOEHHOCTH CTpoeHus aToMoB. OO01IHe

https://lesson.edu.ru/04/10
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(1)I/I3I/I‘ICCKI/IC CBOMCTBa METAJJIOB

15

CnnaBbl METAIUIOB. DJIEKTPOXUMHUYECKHM
PAI HAIIPSKEHUN METaJIOB

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

16

XUMHYECKHE CBOMCTBA BaKHEUIINX
METaJIOB (HATPUH, KT, KalbIUH,
MarHui, a;lFOMUHUIN) U UX COSTMHECHUN

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

17

XUMHYECKUE CBOMCTBA XPOMa, MEAU U UX
COEIMHEHNN

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

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeje3a U
nX COCIMHECHUI

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

19

[TpakTuueckas padora Ne 2. "Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Mertamib"

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

20

Hewmertamibl, UX OJIOKEHHE B
Ilepronnueckoit cuCTEME XUMUYECKHUX
sneMeHToB [. 1. Menaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

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

21

®u3nyecKne CBOMCTBA HEMETAIIOB.
AnoTponusi HeMETauioB (Ha IpUMEpe
KHCTIOpoJia, cepbl, hocdopa u yriaeposaa)

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

22

XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI
U UX COSTUHECHUN

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

23

XuMHYECKue CBOMCTBA a30Ta, pocodpa u
UX COEIUHEHUI

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

24

XUMUYECKHUE CBOMCTBA YIepo/a,
KPEMHUSA U UX COCIUHEHUHN

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

25

[IprMeHeHre BaKHEUIIINX HEMETAIIIOB U
UX COCOUHEHUU

https://lesson.edu.ru/04/10
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26

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o Teme «Hemeranael». BerauciaeHus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

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

27

[IpakTrueckas padbora Ne 3. «Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Hemeraisl"»

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

28

KoHTposbHas paboTta 1o reMam
«Mertamae» U «Hemerauis)

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

29

Heopranunueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

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

30

AMoTepHbIe HEOPTaHUYECKUE U
OpTaHUYECKUE COCAMHEHUSI.
['eneTnueckas CBsI3b HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB

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

31

Posib xuMuu B obecnieueHNH
HKOJIOTMYECKOM, SJHEPTeTUUECKON U
NUILEBOM 6€30MaCHOCTH, pa3BUTUH
MeTUIMHBI

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

32

[IpencraBnenus 00 0OIIUX HAYYHBIX
MPUHITUITAX TPOMBIIIJICHHOTO TIOTY9IeHUS
BO)XHEUIIINX BEILECTB

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

33

YenoBek B MHPEC BCHICCTB U MaTCPUAJIOB

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

34

Xumus u 3J0POBBLEC UCTIOBCKA

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

OBIIEE KOJIMYECTBO YACOB 10
I[TPOI'PAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

» Xumus / Tadbpuensta O.C., Octpoymos WN.I'., Cnankos C.A., AKITHOHEPHOE

obmectBo «M3narenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
Xumust (6a30BbIH ypoBeHb). Peanuzanus o6pa3zoBaHus: METOJIMYECKOE ITOCOOHE
st yautens / Kasepuna A. A., [luuyruna I'.B.; nox pea. B. [Inuyrunoii. M. :

OI'BHY «MucTtutyT cTpareruun pazsutus oopazoanusi PAOy, 2022 81 c.:um.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

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