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NHOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMUU Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHONM MPOrpaMMbl CpPEIHET0 00I1Iero oOpa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaqbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranusamusx Poccuiickoit
Odeneparnuy, peaTU3yIONIMX OCHOBHBIE 00pa30BaTElbHBIE MPOTPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTparerun pa3BUTHS BoclUTaHus B Poccuiickoi
®deneparuun Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
oOmieit crpaTerny 00y4eHusl, BOCIUTAHUS U Pa3BUTHs O0y4arOLIUXCsl CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM
koHuentyaiapHble nojoxkeHus PI'OC COO o B3auM0OOYCIIOBICHHOCTH IIEJICH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, oJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHOM OpraHU3allUM, SIBISETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpIIAIONIMM JTalloM peajiu3alud  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEHW, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHus. OTH LEHHOCTH KacaloTcs
MO3HAHMS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YelioBeKa, a TaKXe OKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3M0POBBI0O M TpUPOJHOW cpeae. Peamusyercss xumuueckoe o00pa3zoBaHuE
o0y4Jarmuxcs Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHUsl CPEACTBAMU Yy4EOHOIO
npeaMera «XUMHs», COIEpKaHUE M TOCTPOCHHE KOTOPOIro OIpeNeseHbl B
nporpaMMe MO XUMHUHU C YU4€TOM CHEeUU(PUKKA HAyKu XUMUH, €€ 3HAYCHUS B
MO3HAHUM TPUPOABI U B MaTEpUATbHON >KM3HU OOIIECTBA, a TaKXKe C Yy4ETOM
o0IuX 1efell M TPUHIIMIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAayK UIpaeT ocoOyio pojb B
COBPEMEHHOW ITMBUJIM3ALUM, B CO3JIaHUU HOBOM 0a3bl MaTepHaIbHOWU KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B (pOPMHUPOBAHUE PALMOHAIBHOIO HAYYHOIO MBILICHHUS,
B CO3/JaHHE IIEJIOCTHOTO NMPEACTaBICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPONBI U YEJIOBEKa, KOTOpoe (opMupyercs B XMMHUHM Ha OCHOBE MOHUMAHUS



BEILIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOECHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTSIMU IPUMEHEHMUSL.

TecHO B3aMMOJEICTBYS C IPYTMMU €CTECTBEHHBIMU HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M >KM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3UJaTENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBJ€Ha Ha PpEIICHHE
ro0anbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOIOIrMYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM ¢ OOmIMMHU LENIMH M TPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
M3YYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOy4aroumxcs, HEOOXOAUMYI0 MM JJii  BbIPAaOOTKH  MHMPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEIIHOIO BKJIIOUEHUS B JKU3Hb COLHMYMa, MPOIOJIKEHUS
o0pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu  npeaMera  «XuMuUs»  SIBISIIOTCS  0a30Bble  KypChl —
«Opranunueckass xumusi» U «OOmas W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOH XMMHHU (C BKIIOYEHUEM 3HAHMM U3 OOIEH XUMHH) U
opraHnyeckor xumMuu. GOpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU HU3YyYECHHUH
npeaMeTa OOecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCEr0 MHOroo0Opasus
BEIECTB HA OCHOBE OOILMX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
Heopranuieckass Xumus» cOpMHUpPOBaHA B IMpOrpaMMe IO XUMHUU HAa OCHOBE
CUCTEMHOr0 TIOAXOAa K U3YYEHHIO YydeOHOro wmarepuaia H OOYCIIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM  HA  ONpEeAETHEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHUHU BELIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHSI OPraHHYECKHX
COCIMHEHUW, a TakK€ Ha YpPOBHE CTEPEOXHUMHMYECKUX M BJIEKTPOHHBIX
NpelCcTaBlIeHud O cTpoeHuu BemlecTB. CBeleHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJOB A0 CIOXKHBIX OMOIIOTUYECKU
AKTUBHBIX COEAWHEHHI. B Kypce OpraHM4eckod XHMMHUU TOJy4arOT PA3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIETO OOpa3oBaHUsl MEpBOHAYAIbHBIE
MIPEICTABIICHUS O XUMUYECKON CBSA3M, KIACCH(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON peaKuu.

[lon HOBBIM YyrjaoM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMHAYECKoW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuvecKas
XUMHS» OOydarolUMCsl TPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE



HNEPUOIUYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTMYECKUX IMO3ULUH,
riyOXe TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKLIMA 3TOro 3akoHa — OT
o0o01maroen 10 0ObSICHSIOMEN U TPOTrHO3UPYIOIIEH.

Enunas cucremMa 3HaHMM O BaXHEHIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHMH,
CBOMCTBaX M MPUMEHEHHH, a TAaKXK€ O XMMUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHusi jJomnoiHsiercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMHU COZAEPKAHUSA, WMEKOIIMMHU KYyJIbTYPOJIOIMYECKUI W MPUKIATHOU
XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHUHU C
OPYTMMHU HayKaMH, PacKpbIBalOT €€ pojb B IO3HABAaTEIbHONW M IMPaKTUYECKON
JESTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBXXEHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TEOPHUH U MPAKTUUYECKUX MPHIOKEHUH XHUMHH, TTOMOTal0T
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobjemax, CB3aHHBIX C XMMHEW, KpPUTHUECKH OCMBICIMBATh MHQOPMALMIO U
NPUMEHATh €€ JUId TONOJIHEHUS 3HAaHUM, pEHIeHUS WHTEIUIEKTYaIbHbIX H
AKCIIEPUMEHTAIbHBIX HUCCIIEI0BATENLCKUX 3a7a4u. B 1enom conepkanue yueOHOro
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHS —~ HM3YyYEHHS  OPUEHTMPOBAHO  Ha
(dopMupoBaHuEe y OOYyYarOMIUXCS MHUPOBO33PEHUYECKON OCHOBBI I NMOHUMAaHUS
¢mnocodckux uaed, Takux Kak: MaTepHallbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHMYECKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, TIO3HABAEMOCTb NPHUPOAHBIX SBJICHUNA NYTEM >SKCIEPUMEHTa W
pelIeHHUs] MPOTUBOPEUYMI MEXIy HOBbIMH (aKTaMu M  TEOPETHUYECKUMU
IPEINOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJIOTHYECKUX IpodiieM, a
TaKXe Mpo0sieM cOepexeHHs] FIHEPTeTUUECKUX PECYPCOB, ChIPbsl, CO3aHUsI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B miaHe pemieHus 3agad  BOCIWTAHWS, PA3BUTHS W COLMAIM3ALMU
oOyyarolmmxcs TMPUHATBIE MPOrpaMMON MO XHWMHUH MOAXOJbl K ONPEAECICHUIO
COJECpXaHUsI W TOCTPOSHHUS TMpenMera MpeaycMaTpuBalOT (HopMUpOBaHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEWCTBUH, HMEIOIMMUX 0a30BOe 3HAUCHUE IS
pa3IMYHBIX BUJOB JEATEIBHOCTU: pEIICHUs Mpo0sieM, IOUCKa, aHaluu3a MU
00paboTku nHGOpMAIHI, HEOOXOIUMBIX JJIsl TPUOOPETEHHSI OIbITa PAKTUYECKOM
U HCCIIEN0BATEIBCKON JESATENbHOCTH, 3aHMMAIOIIEd Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILEro 0Opa30BaHus, MPHU ONPENEICHUU
COJIEP)KATENIbHOM XapaKTepUCTUKH LIEeJel HM3ydeHHs] NpeaMeTa HampaBlIEHUEM
NEPBOCTENIEHHON 3HAUYMMOCTH TPaJAULMOHHO NpU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C



METOAUYECKON TOYKH 3PEHUSI TAKOW MOAXOJ K OINPENECICHUIO LEJIEH W3y4YEHUs
IIpEeMETA SIBJIIETCS BIIOJHE ONPaBIaHHbBIM.

CorymacHO JaHHOW TOYKE 3PEHHUS TIABHBIMU LIEISIMH HM3YYEHHUS MpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsAIOTCSA:

e (¢opMHpOBaHME CHUCTEMBl XHMHYECKMX 3HAHUHW KaKk  BakHeEHIen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOW
JeKaT KJIIOYEBbI€ MOHATHS, (yHIAMEHTAJbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $I3bIKa HAYKH, YCBOCHHE M MOHUMAHHE CYIIHOCTU JIOCTYIMHBIX
000011IeHNI MUPOBO33PEHYECKOI0 XapakTepa, 03HAKOMJIEHUE C HCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pPEaKlMi, HEOOXOIUMBIX Ui NPUOOPETEHUS
YMEHUWA OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKON U MMOBCETHEBHOM KU3HMU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM  XHMHYECKOTO JKCIEPUMEHTa, COOJIOJCHUEM  IMpPaBUI
0e30macHOro OOpaIIeHUs C BEIIECTBAMH.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEepUCTHKaA LEJIe U 3a1a4 U3y4eHUs
peaMeTa B MporpaMMe Mo XMMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMH B CHUCTEME CpeHero oomero odpazopanus. CeroaHs B
NpernojaBaHud  XUMHUM B OOJNBINEH  CTENEeHW OTAAETCA  MPEANOYTCHHE
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHUs OOydYeHMs, OPUEHTHUPOBAHHOW Ha
NOJIFOTOBKY BBIITYCKHHMKA 00111€00pa30BaTebHON OpraHU3alliy, BIAJICIOIIETO HE
HaOoOpoM 3HaHUM, a (QYHKIIMOHAILHONW TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMHU aKTUBHOT'O TMOJYyYCHHUS 3HAHUM U MPUMEHEHHS UX B pealbHOW >KU3HU
JUTSL PEILICHHS] TPAKTUYECKUX 3a]1ay.

B cBA3M Cc 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOLIEE
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4, Kak:

ajantanys o0y4aromuxcsl K YCJIOBUSAM JMHAMHYHO Pa3BUBAOUIErOCs MHUpA,
dbopMUpOBaHUE  WHTEUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSITUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX JKM3HEHHBIX CUTYalMsX, CBSI3aHHBIX C BEIIECTBAMH M UX
PUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIMI), HMMEIIINX YHHUBEPCAIbHOE 3HAUYEHUE JIi Pa3JIMYHbIX BHUIOB
NESATENbHOCTU: PEIIeHUs MpoOJeM, MOUCKA, aHanu3a U 00pabOTKH HH(OpMaLUH,
HEOOXOJUMBIX JJII TPUOOPETEHHs] OMbITa JEATENLHOCTH, KOTOpas 3aHUMaeT
BAXXHOE MECTO B I[IO3HAHWHM XHMHUH, a TaKXKe IS OLEHKU C TMO3UIUI



AKOJIOTUYECKOW OE30MaCHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHUYECKHX
MPOLIECCOB HA OPraHU3M YeJIOBEeKa U MIPUPOTHYIO CPEAy;

pa3BUTHE ITO03HABATCIILHBIX HMHTEPECOB, WHTCIUICKTYAJbHBIX W TBOPYCCKHX
CIOCOOHOCTEN 00yUarOIMUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBHH C JKU3HCHHBIMHU MOTPEOHOCTSIMH, UCIOIH30BATh
COBpeMeHHbIC MH(DOPMAIIMOHHBIC TEXHOJIOTHH I TIOMCKAa M aHaln3a YIeOHOU |
HAyYHO-TIOMYJIIPHON HHPOPMAIIMA XUMHYECKOTO COJICPIKAHUS;

(GbopMHpOBaHUE U PA3BUTHE Y 00YYAIOIIUXCS ACCOIUATUBHOTO M JIOTHYECKOT'O
MBIIUICHUS, HA0JTI0IaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOESHHO
HCOOXOJMMBI, B YaCTHOCTH, NPH IUIAHUPOBAHUM M IPOBEICHUU XHMHYECKOTO
IKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOydJarommxcsi YOeKIEHHOCTH B T'yMaHHUCTUYECKOU
HaNpaBICHHOCTH XUMHUH, €€ BAXHOW POJM B PEHICHUU TIOO0ATBHBIX MPOOIEeM
PalMOHATIBHOTO TPUPOIONOIB30BAHNUS, TIOMOTHEHUSI YHEPIeTUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeHOTro
OTHOUICHUS K TPHUPOJIC M CBOEMY 3JI0POBBIO, a TaKXKE MPHOOPETCHHS OIbITA
WCIIOJIb30BaHUS TMOJIYUCHHBIX 3HAHHWHA I TPUHATHS TPaMOTHBIX pEIICHUN B
CUTYaITUsIX, CBSI3aHHBIX C XUMHUYECCKUMH SIBIICHUSMU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsl MPEAMET «XHUMUS»
0a30BOr0 ypOBHS BXOJHT B COCTaB MPEIMETHOUN obsacTn «EcTecTBeHHO-HAYTHbBIE
TPEMETBD».

OO1ee 9rcio 4acoB, OTBEACHHBIX JIJISl U3YUCHHUS XUMUH, Ha 0a30BOM ypOBHE
cpenHero odmero oopa3oBanms, coctaBisger 136 dacos: B 10 kimacce — 68 yac (2
yac B Hefeno), B 11 knacce — 68 yac (2 yac B Heaeno).CoriacHO y4eOHOro iaHa
MBOY boasmmHckas com Ha 2023-2024 yu.orog B 10 kmacce — 66 wac
(mpazgauynbie qau 23.02., 8.03., 10.05.), B 11 xnacce — 65 yac (mpa3gHUYHBIE THU
29.04., 1.05.). Ilporpamma OymeTr BBINIOJIHEHA B TIOJHOM OOBEME 3a CYET
OOBETMHEHUS TEM.



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoOW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenqunenuid A. M. bytiepoBa, €€ ocHOBHBIE MOJ0KeHUA. CTPYKTypHbIE (DOPMYJIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYECKUX COEIMHEHUN (cHucTeMaTHhyecKas) M TPUBUAIbHBIE HAa3BaHMs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINE MPEACTABUTENN AJKAHOB: (PU3UYECKUE M XUMUYECKHE CBOMCTBA
(peakuuy 3aMElleHHs] W TOPEHMS), HAXOXKACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TaJOrC€HUPOBAHMsI, TUAPATAUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psAsl. ALIETUIIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apenbl. beHszoin: cocraB, cTpoeHHe, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumeHernue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXIY YIJIEBOJOPOAAMH, MPHUHAJICKAIUMUA K
pa3IMYHBIM KJIacCaM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUM, KaTaJuTH4ecKuil), mnuponus. IIpomykTbl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYCHHUs BEIIECTB M WX MPEBpallCHUM:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromp», MOJEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJloreHONPOU3BOIHBIX, MPOBEICHNE MPAKTUYECKON paboThl: MOITYYEHHUE TUJICHA

Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI0 BEIIECTBA WM MPOJYKTA PEAKIUU MO MU3BECTHBIM MAacCCe,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

IIpenenbHble OQHOATOMHBIE CHOUPTHI. METaHOJI W 3TaHOJN: CTPOCHHE,
bu3nyeckue W XUMHUYECKHME CBOMCTBA (peakiiMu C AaKTUBHBIMU METaJUIaMH,
raJIoreHOBOJOPO/IaMH, TOpEHHE), NpUMEeHeHue. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIAaMU CIUPTOB. J[eCTBME METaHOJIa U ATAHOJIA Ha OPTraHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusnueckne W XUMHUYECKHE CBOWCTBAa (B3aUMOJCUCTBHE CO MICIOYHBIMH
MeTaJUlaMH, KayeCTBEHHAsl peakihsi Ha MHOrOaTOMHbIE COUpPTHI). [lelicTBue Ha
OpraHu3M 4enoBeka. [ [puMeHeHne rimiepuHa u 3TUICHTJIMKOJIS.

@deHoN:  CTpOoEHHE MOJEKYNbl, (U3MYECKUEe W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINN), TTOJIyYCHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KUCIIOTBI: CTpOCHHE, (PU3MYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAsI KUCJOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [wumponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, KiaccupuUKanus ~ yriaeBonoB  (MOHO-, JU- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHUauHBIM pacTBOpoM Okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOYKEHWE TIIFOKO3bI), HaXOXIACHUE B TMPHUPOJIC, MPUMEHEHHE,
ouonoruyeckas poiib. @otocunre3. OpykTo3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0NI03bl.  DU3NYecKHe W XWMHYECKHE CBOMCTBA KpaxMmaia (THApOIHU3,
KaueCTBEHHAs PEaKIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOIOICHNEe W OINMHCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusiom wmenu(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHEe Kpaxmaia € HOJOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrble 3amaumn.

Bbluucienuss 1o ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHUCIIOTHI Kak am(pOTepHbIe OpraHuyeckue coenuHeHus. dusmdeckue
U XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe TauiuHa). buomormdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHHIC PEAKITUN OCITKOB.

BoicokomoJieKy IsipHbI€e COeIHHEeHU s

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCTICHb MOJUMEPHU3AINH, CPEIHSS MOJICKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TIOJTMMEPHU3AITNS U TTOJTMKOHICHCAIIHS.

OKCnepUMEHTAIbHBIE METOAbl HM3YyYeHHUS BEIIECTB M WX TMPEBPAICHUN:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanus MeXIpeIMETHBIX CBSI3eH MPU U3YYCHHHM OPraHUYCCKOH XUMHH B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYIa,
DHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TeEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasBl, TOPHBIE TTOPOJBI, TOJIE3HBIE UCKOTIAEMbIE, TOILIUBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeieleHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xumuueckux diieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS CBOICTB XHWMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJSIpHAs, WOHHAs, MeTauiMdeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopHeii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIVHEHUM. Homenxkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKONM M OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUYECKUX PEAKLIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. Ipuanun Jle [larense.

DnekTponuTrudeckas guccormanusi. CuiabHbIe U ciiadblie 1eKTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Tabmumi «Ilepuonnueckas cucreMa XuMHUUeCKux saeMeHToB [[. .
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTALNIMYECKUX PEIIETOK, HAOOJACHUE U
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOJIOPOJIa B MIPUCYTCTBUH KaTaJIM3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHBEPCAILHOTO WHIWKATOPA, pEaKIWH HMOHHOTO OOMEHA),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUYETHI C MCIIOJIb30BAHUEM IOHSATHS «MacCcOBas
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®du3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTpONUsT HEMETAUIOB (HAa MpuMepe
KHCIIOpOJia, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAJIIIOB U UX COCIMHECHUN.



Meramnel. [lonoxenne merawioB B llepruoanyeckor CUCTEME XUMHUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHUYECKHE CBOWMCTBA BaXXHEUIIUX METAUIOB (HATpUM, KaJlui, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUE KOJUIEKIUU «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAILJIOB, PEIICHHE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHUIA AFOMUHUS C PacTBOpaMH
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecriedeHHH 3KOJIOTHYSCKOM, YHEPreTUUECKON W IHIIECBOM
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHHIIMIAX TPOMBIIIICHHOTO
MOJTYYEHUST BAXKHEUIIINX BELIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl JJIs 3JIEKTPOHUKH, HAaHOMATepHUasbl, OPraHUYECKUE WU MHUHEPAILHbBIC
yI00peHus.

XuMug W 340pOBbE YEJIOBEKA: MpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOopraHnyecko xumuu B 11 Kilacce OCylIeCTBISIETCS YEpE3 UCTIOJIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHajau3, CHUHTE3, Kiaccuukamus, TMEepUOAUYHOCTh, HAOJIOJICHHE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPECHUE, SBJIICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHUIIBI HX
U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XuMHUYECKasi MPOMBIIIJICHHOCTb, METALTYPrus, MPOU3BOJCTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papManeBTU4ecKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHUX MpernapaTroB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepUasoB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
o0ydJarolmuMucs TMporpaMM CpeaHero oOmero o0pa3oBaHusi (JIMUHOCTHBIM,
METanpeIMEeTHbIM W TpeaMeTHbiM). HayduHo-mMeToandeckoil OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHus ABJISAETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEIeNICHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YaroIIMXCA PYKOBOACTBOBAaThCA B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, IPUCYIIHMH LEIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
LU U CTPOUTD KU3HEHHBIE TJIaHbI.

JIM4HOCTHBIE pe3yJjbTaThl OCBOCHHUSI MpeaMeTa «XUMHUSD JOCTUTAIOTCS B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  Ipoleccam
CaMOIIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OPMHUPOBAHHOCTh OIbITA MO3HABATEIBHOM M MPAKTHUYECKOW JIE€ATEIbHOCTH
00y4aroumxcs N0 peaqu3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YMCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YB)XEHUS K 3aKOHY U IIPABOIMOPSIIKY;

IPEICTABICHU O COLUMAIBHBIX HOpPMax M NPaBWIAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThl JPYTUX MPU aHAIU3€E PA3IMYHBIX BUAOB YUEOHOU NeATENbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAYyKH €CTh pPe3yJbTaT
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOILUEHHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€e3011acHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIKX 3J0OPOBbIO U JKU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOM M  JpPyrux BUAax
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YUCJIE Ha OCHOBE IIPUMEHEHNUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMAIIBHON CPEJIbl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOAHON Cpelie, YMEHHS MNPOTHO3HPOBATH HEOJArONPHUATHBIE IKOJIOIMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B MO3HABATEJIbHOM, KOMMYHHUKATUBHOW M COLMAIIBHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHHA ClNeUn(UKM XUMHUM KaK HayKd, OCO3HaHus €€ pojau B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MIPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaNIbHOW KYJIbTYpbI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MMUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJIb30BaTh



HOJTydaeMble 3HAHUA ISl aHaIu3a U OOBSICHEHUS SBJICHHUI OKPY>KaIOLIero MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUM 1O XUMHUHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHusl BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CIHEHU(PUKY METOJOB IO3HAHMS,
UCMOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEILECTBO, SHEPIUs, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecneyuBarolme dbopmMupoBaHue G yHKUIHOHATBHOU
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CHOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHHBEPCAIbHBIC yueOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEILHO  (OPMYJIMPOBATh W aKTyaJIU3UpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU AEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JOCTUYKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEIBHOCTH C ITIOCTABICHHBIMU LIEIIAMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XaPAKTEPHbIEC TMPU3HAKK TOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICJCTBEHHbIE CBSI3U MEXKAY H3y4daeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSATH B MPOIECCE MO3HAHMS, UCIOJIb3yEeMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MIPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MTPEICTABIICHUS ISl BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpPOBaTh LETU U 33]a4l UCCIIEOBAHUS, UCIIOIb30BaTh MOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBAThH YMEHHUS HaOIIOAATh 32 XOJI0M
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETATh OMBIT YYEHUYECKOM MCCIEN0BATENbCKOM W MPOEKTHOU
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUHUBOCTD;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YECKKE) 3HAaKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbl, HOMEHKIIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBI B XOJ/€ auajora u/mim
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCTIIEPUMEHTa, MPAKTHUECKOH paboThl MO HCCIIEJOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, PealM3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OBy1ajieHNie YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBAaTEIbCKUX 3aJad, BBHIOMpATh Hambojee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
(G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM I PEIICHHS TPAKTUYECKUX 3a1au
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, U30MepHs, H30MEPbl, TOMOJOTHUYECKHHA PsJl, TOMOJIOTH, YTIIEBOIOPOIBI,
KHCJIOPOJI M a30TCOAEpXAalllie COEAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKHH SI3bIK XHUMHH; MHUPOBO33PEHUYCCKHE 3HAHUSA,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOMN NESITETLHOCTH YEJIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUW BBIABISATH XapaKTepHBbIC NMPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIONB30BaTh XUMUYECKYI0 CHUMBOJIUKY JUISI
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh H3yYEHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCITMHEHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHCHHS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIIMKONb, TIHIEPUH, (eHOoN, (HOpPMalIbICTHA, aleTaabJACTHu/l, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJIECMHOBAs KUCJIOTa, CTEApUHOBAsT KUCIIOTA, TIII0KO034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. byriepoBa ais 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEIHISCTB (METaH, ATaH, JTWJICH, MPOIWJIEH, AalleTHJIEH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsI KUCJIOTA), WJUTFOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHUSMH COOTBETCTBYIOIINX XHUMHYCCKUX PEAKIUUA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPaKTUYECKOE TPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBICE XUMWYECKHE 3HAHUS JJid TPUHITUS PpEUICHUN B
KOHKPETHBIX JKMU3HCHHBIX CUTYaI[USX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIIECTB, JIEHATypalus OENKOB MpPU HAarpeBaHHUM, I[BETHHIC PEaKlUH OEJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alliCH ypaBHEHUH COOTBETCTBYIOIIHX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ YMEHHMM  COOJIO/aTh  MpaBUja  DKOJIOTUYECKH
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasI cMbich mokazatens [IJIK, mosicHsITh Ha mpumepax CcrocoObl
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CIENBIX H  CIA0O0BHUIAIIMX OOYyYaIONMUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNA: O XUMHUYECKOHM COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM O0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/0POBBIO U MPUPOJIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAsl, MOHHAs, METATTHYECKAasl, BOAOPOIHAs ), KpUCTAINIUUECKas peliéTka,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
AJIEKTPOJIUTUYECKAsT JAUCCOIMAIUSA, OKUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3BIK XUMUU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JIEATEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJIBb30BaTh XUMHYECKYI0 CHUMBOJIUKY JUIS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
W3BECTh, HETalIEHas: U3BECTh, MUTHEBAs CO/IA, TUPUT U JAPYTUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENETSATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEIIETKH KOHKPETHOTO BeIECTBa (aTOMHAas, MOJIEKYJISpHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIMHEHUU
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHWYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHHU4E€CKUMHU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KIJIACCU(PUIIUPOBATH XUMHUYECKUE PEAKIUU IO
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUU COCTAaBIIATh YpPAaBHEHUS PEaKIUNA pa3TudHbIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KaYeCTBEHHBII COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, paclO3HABAThH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  pACKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalue B OCHOBE IMPOMBIIIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIIOTHI, aMMHaka, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHATHUSL «MAacCcoOBasl JIOJI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Tra3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALECHUS U COXPAHEHUS IHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHM IUIAHUPOBATh ¥ BBIMOJIHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHANKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peakilui,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPHU OOpPalIEeHUH C BEIIECTBAMH U JaOOpPATOPHBIM 000PYAOBaHHUEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMAILIMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbS M OKPYXKAIOIIEW IPUPOIHOM CpEenbl, OCO3HABATh
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

HanmeHnoBaHue pa3aesioB U TeM

KoaunuecTBo yacoB

JIeKTPOHHBIE (LM POBHIE)

Ne i/ KonTpoabubie | IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThbI
IToBTOpPEHHE OCHOBHBIX BOIPOCOB Kypca HEOPraHN4YeCKOH XUMHUH
Hroro no pasaeny 5 1

I'nasa 1. IIpeamer opranunyeckoii xumuu. Teopusi CTpoeHHs] OPraHNYeCKUX COeIMHEHM .

[Ipenmer oprannueckoit xumuu. Teopus

https://academy-

1.1 CTPOEHHUS OPraHUYECKUX COCAUHEHUN A. 4 content.apkpro.ru/lesson/a9f3d191-
M. Bytneposa Sele-4e24-ac02-efh16fa49f6a
Uroro no pazneny 4
I'naBa 2. YrjieBoiopoabl U HX NPUPO/HbIE HCTOYHHUKH.
https://academy-
2.1 [IpenenbHbIe YTraeBOAOPOABI — aJKAHbBI 10 1 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HCH CICIIbHBIC JICBOAOPOAbI. AJIKCHBI https://academv-
2.2 e T AOPOABL: ’ 10 1 1 content.apkpro.ru/lesson/4038171e-
AlIKAIICHEL, TTKHHEI 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApomaTHieckue yrieBo10poabl 3 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I1
24 PHPOJIHDIC HCTORHHI YITEBOMOPOAIOB 3 https://lesson.edu.ru/04/10
U UX nepepadboTka
Wroro mo pazneny 26

I'maBa 3. Kucjaopoa- u a3orcoaep:kanige OpraHudecKue coeInHeHus



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-

3.1 Cnuprel. @enon 7 content.apkpro.ru/lesson/5439c18b-
7440-4b61-bf84-c04fa471694f
Anbaerunbl. KapOOHOBBIE KHCIIOTHI. hitps: //acaderny-
3.2 c 10 content.apkpro.ru/lesson/8664b319-
TOXHEIE 3 PHpEL 0ba3-4945-b076-ch72e5858b90
https://academy-

3.3 VriaeBoasl 5 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
https://academy-

34 AMUHBI. AMUHOKUCIOTEL. benku 6 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Hroro no pazneny 28
I'naBa4. Opranuyveckasi Xumusi 1 0011ECTBO
5.1 ITnactmaccel. Kayuyku. BonokHa 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBLIEE KOJIMYECTBO HACOB I10 67

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/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 KUIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM nu@poBbIe
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
IToBTOpEHue.
Hroro no pazneny 5
Pazgen 1. TeopeTuyeckue 0CHOBbI XMMHH
Crpoenue atomoB. Ilepuonuyeckuii 3aK0H
1.1 u Ilepuonuueckas cucTeMa XMMHUECKUX 7 1 https://lesson.edu.ru/04/10
anemenToB /1. 1. MenneneeBa
C .M 0
1.2 TPOCHIE BEMECTRA. ATHOTO0bPasHe 6 https://lesson.edu.ru/04/10
BELIECTB
1.3 XUMUYECKHE PEaKInu 1
1.4 PacTBOpBI. 1
1.5 DIIEKTPOXUMHUUYECKHE PEAKIUH.
Hroro no pasaeny 35 https://lesson.edu.ru/04/10
Pa3znen 2. Heopranuueckasi xumust
2.1 MerTasibl 10 1 https://lesson.edu.ru/04/10
2.2 Hemeramnnst 10 1 https://lesson.edu.ru/04/10
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 1 https://lesson.edu.ru/04/10
BELIECTB
Uroro no pazneny 21 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMUs U )KU3Hb 4 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

Peseps
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos 1 3 o
ara JIEKTPOHHBIE N (PPOBHIE
Nen/m | Tema ypoka KonrTpoasnbie | IlpakTuyeckue P P
Bcero U3y4yeHHusi | oOpa3oBaTebHbIE Pecypchl
padoThI padoThI
1/1 [ToBTOopenue. CtpoeHue aToma. 1 1.09.
[ToBTOpenue: Buabl
212 XUMHYECKON CBSI3H. 1 6.09.
KoBasneHTHast CBS3b.
3/3 Hounas cBs3b. 1 8.09.
m Knaccu ukanus ) 1 13.09.
HEOPTaHUYECKUX COCTUHEHHMA
5/5 Bxoanasi nmarmoctuueckasi 1 1 15.00.

padora.

I'nasa 1. [Ipeamer opranu4yeckoii XuMuu.

Teopusi CTPOCHUSI OPraHUYECKUX COeIMHEHM.

[Ipenmet oprannyeckoil XUMHH,

https://academy-

6/1 e€ BOBHUKHOBEHHUE, Pa3BUTHE U 1 20.09. content.apkpro.ru/lesson/a9f3d191-
3HaYEHUE 5ele-4e24-ac02-efb16fa49f6a
Teopus crpoenus
OPraHUYEeCKUX COCTUHEHUN A https: //academy-
712 I\/II) 5 . ' 1 22.09. content.apkpro.ru/lesson/c935a58¢-
- PYTICPOBa, €€ OCHOBHBIC ab0e-4c59-9dcf-20517ae4b52¢
ITOJIOXKCHUA
Teopust ctpoeHust
OpPraHHYeCKUX COCAMHEHUN A https://academy-
8/3 I\/II) 5 B ' 1 27.09. content.apkpro.ru/lesson/c935a58c-
- PYTICPOBA, € OCHOBHLIC ab0e-4c59-9dcf-20517ae4b52e
MOJIOKEHUS
9/4 [IpencraBiaenue o 1 29.09. 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/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/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

KJ1acCU(UKALUU OPraHUYECKUX
Beniects. HoMenkiarypa
(cucrematuueckas) u
TPUBHAIILHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB

content.apkpro.ru/lesson/726ee099-
£1a9-410f-b8be-b4cb589aeadl

I'nasa 2. erIeBOJ_IOPO)_ILI U UX IIPUPOAHBIC HCTOYHUKH.

AnKaHbI: DIEKTPOHHOE U

https://academy-

10/1 MIPOCTPAHCTBEHHOE CTPOEHUE 4.10 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHYECKUN pan ec23-473c-b3d7-ed82fcaddd02
MeTaH 1 3TaH — TpocTenIme https://academy-
11/2 NPEICTABUTEIIN aJIKaHOB 6.10 content.apkpro.ru/lesson/258ddc06-
T'omonoru u n3oMepsl aKaHoB. ec23-473c-b3d7-ed82fcaddd02
https://academy-
12/3 I'oMosoru u u3oMepsl aTKaHOB. 11.10 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
13.10
18.10
. 20.10
13- Pemenue 3anau u ynpaxHeHUi
18/4-9 0 TeMe « AJIKaHbI» 25.10
27.10
8.11
19/10 KourpoJubnas padora Ne 1 mo 1011
TeMe «AJIKaAHbI».
OO61as xapakTeprucTuka
HENPEIETbHbIX YIJIEBOIOPOJIOB. hitps://acagerny-
20/1 AJIKEHEL COCTAB W CTpOCHHE 15.11 content.apkpro.ru/lesson/258ddc06-
o ’ ec23-473c-b3d7-ed82fcaddd02
CBOMCTBa
21/2 AJKeHBI: HOMEHKJIaTypa 1 17.11 https://academy-



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
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

nu3omepusl.

content.apkpro.ru/lesson/403817 le-
4158-4bd1-ae98-18dc1cfh9399

OTUIEH U PONUJIEH —
MpOCTENIINE IPEICTABUTENN

22/3 22.11 https://lesson.edu.ru/04/10
ankeHoB .Jlosyuenue u
XUMHUYECKHE CBOMCTBA.

[Ipaktuueckas padota Ne 1. https://academy-

23/4 «[Tonyuenue FTUIICHA U 24.11 content.apkpro.ru/lesson/53cd2379-
M3Yy4YEHUE €r0 CBOWCTBY 2a45-43b1-9f67-7ebcdaf03ce0

24/5 Pemenue 3aay u ynpaxHeHUI 99.11
o TeMe AJKEHBEI.

Ankanuensl. byranuen-1,3 u
0 -1,3.

25/6 METHIOYTa e 1.12 https://lesson.edu.ru/04/10
ITonyyenue CHHTETUYECKOTO
Kay4dyKa ¥ pe3UHBI
AJKWHEI: COCTaB U

26/7 0COOEHHOCTH CTPOEHHUS, 6.12
TOMOJIOTHYECKUHN PsiJI.

27/8 AUCTHIICH — MpocTeHuIHH 8.12 https://lesson.edu.ru/04/10
MIPECTAaBUTEIb AJJKHHOB
Brurauciienns 1Mo ypaBHEHHIO https: //academy-

28/9 N yp 13.12 content.apkpro.ru/lesson/7dada027-
XUMIHCECKOH peaKiuu 8448-418f-b416-fbaledd4ab6d
KonTposbHas padora Ne 2 no

29/10 Teme «HenpeaeabHbie 15.12
YIJ1€BOAOPOIBI».

ApeHbl: 0eH307 U TOIYOJI https://academy-
30/1 PEHEL yor 20.12 content.apkpro.ru/lesson/d86d7d00-

TOKCUYHOCTH apEHOB

d5b4-491d-aded-c3ddal9feef4



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://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/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

ApeHbl: 6€H30J1 ¥ TOJTYOJI.

https://academy-

31/2 T 22.12 content.apkpro.ru/lesson/d86d7d00-
ORCHAHOCTD apeHon d5b4-491d-aded-c3dda19feef4
I'enetnueckast CBSI3b

32/3 YHICBONIOPONIOB, 27.12 https://lesson.edu.ru/04/10
MIPUHAUICKAIINX K PA3ITUIHBIM
KJlaccam
[IpupoaHbie UCTOYHUKU

33/1 yHISBOAGPOAOR. TP IDOARRE 29.12 https://lesson.edu.ru/04/10
ra3 ¥ MonyTHbIe He(TSHbIE
rasbl.

[IpupoaHble HCTOYHUKH

34/2 yTIIE€BOOPOIOB: HEPTH U 10.01 https://lesson.edu.ru/04/10
crnocoObl e€ mepepaboTku
IIpupoiHbIE UCTOUHUKHA

35/3 yTIEBOJOPOIOB: KaMEHHBIH 12.01 https://lesson.edu.ru/04/10
yroJjb U ero nepepadoTka

I'naa 3. Kucaopoa — u azorcoaep:kaniue opraHnyeckne coeJuHeHUs.
[IpenenbHbIe OMHOATOMHBIE https://academy-

36/1 CIUPTHI: METAHOJI U STAHOJI. 17.01 content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBsi3b 7440-4b6f-bf84-c04fa471694f
[IpenenbHBIC OHOATOMHBIC https://academy-

37/2 P _ 19.01 content.apkpro.ru/lesson/5439c18b-
CHHPTRL: METAHOT H 9TaHOL. 7440-4b6F-bfB4-c04fa471694f
MHOr0aTOMHBIE CIIUPTHL: hitps://acagerny-

38/3 24.01 content.apkpro.ru/lesson/461aa9c8-
STHIICHITHEOIE B TntiepuH cOef-4827-a8e5-d12a0bedc826

39/4 DeHOo: CTPOCHUE MOJIEKYJIbI, 26.01 https://academy-

(bHSI/I'—IGCKI/Ie U XUMHWYECKHUEC

content.apkpro.ru/lesson/649883b8-



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/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/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

CBOMCTBA, IPUMEHEHHUE

7¢5f-4f16-896e-10a2278b08f1

Peunenue 3aga4 u ynpaxHeHUn

40/5 31.01
o TeMe CrupThl U ()EHOJTBI.

41/6 Pemenue 3a1ay u ynpaxHeHUI 502
o TeMe CHupThl U (EHOITBI.

427 KonTtpoabnas padora Ne 3 nmo 702
Teme «CrnupThl H DEeHOJIbI».

Anpreruabl: GopMatbIeru i hitps://academy-

43/1 ) Au 9.02 content.apkpro.ru/lesson/8664b319-
AUCTAILACTIL ALETOR Oba3-4945-h076-cb7ae5858090
AJBIIETUIBL: H30MEPUS U hitps://academy-

44/2 14.02 content.apkpro.ru/lesson/8664b319-
HOMEHIIaTypa. 0ba3-4945-b076-ch7ae5858b90
Anbaeruapl: mojIydeHue u https://academy-

45/3 ACTIABRL 3/ 16.02 content.apkpro.ru/lesson/8664b319-
XHMHHCCIHIE CBOMCTRA. 0ba3-4945-b076-ch7ae5858b90
OJHOOCHOBHBIE TIPEAETbHbBIE https://academy-

46/4 KapOOHOBBIEC KHCIIOTHI: 21.02 content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCyCHas 3438-4b57-a3ec-ba0fofe63c0d
[Ipaktuueckas pabota Ne 2. https://academy-

47/5 «CBoiicTBa pacTBOpa YKCYCHOM 28.02 content.apkpro.ru/lesson/9834d408-
KUCIIOTBI» 386d-444a-8de3-7efha8b98cdb
CreapuHOBasi U OJIEUHOBAS

48/6 KHCJIOTHI, KaK MPEACTABUTEIH 1.03 https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
KonTposabnas pabora Ne 4 nmo

49/7 TeMe «AJbIeruabl U 6.03
Kap0oHoBbIe KHCIOTBI».

50- CnoxHble 5QHpBI KaK 13.03 https://academy-



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
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/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://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

51/1-2 IIPOU3BO/IHbIE KAPOOHOBBIX 15.03 content.apkpro.ru/lesson/71ac43f2-
KHCIO0T. ['MapoNn3 CIIOKHBIX a0d4-4945-a0eb-1e59cd5f4d9f
a¢upoB
}KI/IpI)IZ TUAPOIN3, IPUMEHCHHC, httDS://academV-

52/3 5 20.03 content.apkpro.ru/lesson/71ac43f2-

HOTOTHHACCRAT POIE JRHPOB a0d4-4945-a0eb-1e59cd5f4dof
VrieBonpl: cocTas, https://academy-

53/1 kiaccu pukanus. Baxxuermmue 22.03 content.apkpro.ru/lesson/709ce43a-
MPECTaBUTEIIHN: TITFOKO3a. deb6-4281-963b-01d2e212d4d0

54/2 VYrineBozasl: GpykTO3a, caxaposa 3.04 https://lesson.edu.ru/04/10
K

55/3 PAXMaIl H QEITHOIO3 KaK 5.04 https://lesson.edu.ru/04/10
IPUPOTHBIE TTOTUMEPHI

56/4 Pemenue 3aay u ynpaxHeHUI 10.04
10 TeM€ YTJIEBOABI.

57/5 O06006maromuit ypok 1o temMe 12.04
YrieBoasl.

https://academy-
58/1 AMUHBI: METUJIAMUH U aHWIUH 17.04 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMMHOKHCIIOTBHI KaK
aM(poTepHbIE OpraHUYECKHE hitps:/facaderny-

59/2 P P 5 19.04 content.apkpro.ru/lesson/c2f2f3d7-
COCINTHEHILA, X DHOJOTHACEROe 43d1-4873-ace0-78eca6009628
3HaueHue. Ilentrapl
benku kak npupoHbIe https://academy-

60/3 BBICOKOMOJICKYJISIPHBIC 24.04 content.apkpro.ru/lesson/c2f2f3d7-
COEIUHEHUS 43d1-4873-ace0-78eca6009628
benku kak npupoaHbie https://academy-

61/4 BBICOKOMOJICKYJISIPHBIC 26.04 content.apkpro.ru/lesson/c2f2f3d7-

COCIMHCHUA

43d1-4873-ace0-78eca6009628



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
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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
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/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://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

62/5

FGHGTI/ILICCKafl CBA3b MG)KI[y
KJIacCCaMU OPraHUYECKUX
COENMHEHNH.

3.05

63/6

[IpakTnueckas padota
«Uneatuduxanus
OpPraHUYEeCKUX COCIUHEHUN»

8.05

I'naBa 4. Oprannyeckasi XuMus ¥ 00111€CTBO.

64/1

OCHOBHEIE ITOHATUSI XUMUHU
BBICOKOMOJIEKYJIIPHBIX
coenuHennii. buorexnonorus.

15.05

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

65/2

OcHOBHEIE METOABI CHHTEC3a
BBICOKOMOJIEKYJIIPHBIX
coenuHenuit. Knaccudukanus
noyimMepoB. MIcKyccTBeHHBIE
TTOJIMM EPEI. CuHTeTH4ecKre
IIOJIUMEPBEI.

17.05

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

66/3

[IpakTnueckas pabota
«PacrnoznaBanue niactMace u
BOJIOKOH.

22.05

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

67/4

O06o0maromui ypox.

24.05

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

67



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

11 KUIACC

KoaunyecTBo yacos DJIeKTPOHHBIE
[
‘:;H Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue fal:;:ennﬂ :gg)al;(();:;eenbnme
padoThI padoThI pecypesI
11 [ToBTOpenue: OCHOBHBIC XUMUYECKUE 1 4.09
MTOHATHS U 3aKOHBI
212 [ToBTOpEeHME: CTpOCHUE aTOMA. 1 6.09
3/3 [ToBTOpEHNUE: BUIBI XUMHUYECKOM CBSI3H. 11.09
44 IToBTOpEHUE: Knaccmbnxauni{ 1 13.09
HEOPraHUYECKUX COCTUHCHHIA.
5/5 Bxognas nuarnocruueckasi paéora 1 1 18.09
6/1 XUMUYCCKHAH DJIIEMEHT. ATOM. 20.09
212 Hyxmuasl. M30Tonsl. Di1eKTpoHHAs 2 https://lesson.edu.ru/04/10
KOH(UTypalus aTOMOB 25.09
[lepuoanyeckuii 3aK0H U
8/3 Ilepnoauyeckas cucreMa XUMHUYECKUX 27.09
o/4 anemenToB J[. 1. MenneneeBa, ux cBSI3b 2 https://lesson.edu.ru/04/10
C COBPEMEHHOW TEOpHUEH CTPOCHUS 2.10
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOKCTB 410
10/5 XI/IMI/I‘IGCKI/I\)'( 3JIEMEHTOB U MX 9.10
11/6 COCIHHICHILI TTO TPYIIHAM 1 TCPHOAAM. 3 11.10 https://lesson.edu.ru/04/10
12/7 3HaYeHUE MePHOANYECKOTr0 3aKOHA U
CHCTEMBI XUMHYECKHUX dJieMeHToB JI.1.
MenneneeBa B pa3BUTHH HayKH



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

Crpoenue BeniecTBa. XUMUYECKas
CBSI3b, €€ BUJBI; MEXaHHU3MbI

13/1 . 16.10 https://lesson.edu.ru/04/10
00pa30BaHMs KOBAJIEHTHOM CBS3H.
NonHas cBs3b.
14/2 Merannuyeckas cBsi3b. Bogopoanas 18.10
CBSI3b.
15/3 ITpocTpaHCTBEHHOE CTPOEHUE MOJIEKYI . 23.10
CrtpoeHne KpUCTalIOB.
Kpucrammueckue pemerku. [Ipuanns
16/4 MHOT000pa3us BEIIeCTB. 25.10
Pemenue 3amau u ynpaxxHeHui.
1715 [ToaroToBKa K KOHTPOJILHOU padoTe. 8.11
KonrtpoabHas padora Nel nmo remam
«BaskHeillIMe MOHATHSA U 3aAKOHbI.
18/6 CTpoeHue BelecTBay. 13.11
1911 Knaccudukanus XuMU4ecKuX peaxiuii B 15.11
20/2 i i '
21/3 HCOPIaHWHCCKOM 1 OpTraHMHuCcCKon 20.11 https://lesson.edu.ru/04/10
22/4 CxopocTts peakiuu. O6paTtumMblie 2711
935 peaxiuy. XUMHYECKOE PABHOBECHE 99.11 https://lesson.edu.ru/04/10
24/6 XUMHYECKOE PABHOBECUE U YCIIOBUS €r0 412
957 cmemmenns. Mpunmun Jle-Iatense. 6.12 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

Ilonsitue o AUCIICPCHBIX CUCTCMAX.

26/1 11.12 https://lesson.edu.ru/04/10
HctuHHbBIE U KOJJIOUIHBIE PACTBOPHI.

2712 MaccoBas 7107151 BEIIecTBa B pacTBOpe 13.12
ITpakTueckas padota Nel

28/3 «IIpuroroBnenue pacTBOpoB C 18.12
3aJJaHHON MOJISIPHOW KOHIIEHTpAIuEn
3J’ICKTpOJ’II/ITI/I‘-I€CKa$I aucconuarus.

29/4 [TousiTHE O BOZOPOIHOM ITOKA3aTee 20.12 https://lesson.edu.ru/04/10
(pH) pactBopa.

30/5 Peakiuuy nousoro ooMexa. 25.12 https://lesson.edu.ru/04/10

31/6 Peakuu norsoro ooMena. 27.12 https://lesson.edu.ru/04/10
r

3217 HAPOITHS OPTaRHHCCKIX 1 10.01 https://lesson.edu.ru/04/10
HeOpFaHI/I‘-IeCKI/IX BCIICCTB
r

33/8 FAPOJIIS OPTaHiTHeckiX 15.01 https://lesson.edu.ru/04/10
H@OpFaHquCKHX BCIIICCTB

34/9 Konrpoannas pabora mo pazaesy 17.01 https://lesson.edu.ru/04/10
«Xumuyeckue peakuuu. Pacrsopsn»
A i pab .

35/1 HAIHS KORTPOTHHOM PabOoTet 22.01 https://lesson.edu.ru/04/10
XUMHYECKHE UCTOYHHUKHU TOKA.
P

36/2 AL CTAHAAPTHRIX STCKTPOAHPIX 24.01 https://lesson.edu.ru/04/10
[IOTEHI[NAJIOB
K

37/3 OPPOSIUT METAIITIOB 1 €€ 29.01 https://lesson.edu.ru/04/10
MPEeIYyIPEKICHUC.

38/4 Koppo3zus meTannos u ee 31.01
peAyNpeKICHUE.

39/5 DJIeKTPOIIH3. 5.02 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
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Pemenue 3a1a4 v ynpaxHeHH 110 TeMe

40/6 7.02
«DIEKTPOXUMUYECKHIE PEAKIIUN.
MerTamibl, UX TOJIOKEHUE B
[Teproguueckoit cucreMe XUMUIECKUX

41/1 anemenToB [I. . MenneneeBa u 12.02 https://lesson.edu.ru/04/10
0COOEHHOCTH CTpOoeHHs aToMoB. O0mue
(du3nUecKre CBOMCTBA METAJIOB

42/2 O0630p METAIUTMYECKUX JIEMEHTOB A- 14.02
TPYIIIL.

43/3 OO0t 0630p METAIITUYECKUX 19.02
3neMeHTOB b-rpynm. Meap, HMHK.

Turtan u xpom. JKene3o, HUKENb,

44/4 IJ1aTUHA. 21.02
CrinaBbl METAIOB.

45/5 DNEKTPOXUMUYECKUN s HANIPSHKCHUH 26.02 https://lesson.edu.ru/04/10
METaJIOB

46/6 OKCHJTBI ¥ TUJIPOKCHIBI METAJIIOB. 28.02 https://lesson.edu.ru/04/10
[TpakTueckas pabota Ne2 Pemenue

4717 AKCIEPUMEHTAJIBHBIX 33/1a4 M0 TeME 4.03 https://lesson.edu.ru/04/10
«MeTtamb.
P o

48/8 SIICHHE SAIEH | YHPQDICHOHIM [0 TeMe 6.03 https://lesson.edu.ru/04/10
«MeTannbDy

4979 Hoerop eHHe; HMozroroska K 11.03 https://lesson.edu.ru/04/10
KOHTPOJIbHOH paboTe.

50/10 KountpoabHasi pa6oTa no treme 13.03

«MeTalabl».



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

51/1

Hemeramiel, nX I0OJI0KCHHE B
[Tepuoanyeckoil cucreMe XMuMHYECKUX
anemenToB /. 1. MeHnpaeneeBa u
0COOCHHOCTH CTPOEHUS aTOMOB

18.03

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

52/2

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponus HeMeTaJuloB (Ha mpuMepe
KHCIIOpoaa, cephl, pocdopa u
yriepoza)

20.03

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

53/3

XUMHUYECKHE CBOMCTBA T'AJIOT€HOB, CEPbI
U UX COeIUHEHUN

1.04

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

54/4

XUMHUUYECKHE CBOMCTBA a30Ta, pocodpa
U UX COEIWHEHUN

3.04

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

55/5

XUMHUYECKHE CBOWCTBA yTriiepoaa,
KpEMHUA U UX COGI[I/IHCHI/Iﬁ

8.04

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

56/6

[IpuMeHeHn e BaXKHENIINX HEMETAJLIIOB
Y UX COCIMHEHHUM

10.04

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

5717

O0600111eHHE ¥ CUCTEMATH3AIINS 3HAHUN
no teMe «Hemeramiely. Beruucinenus
10 YPAaBHEHUSAM XUMUYECKUX PEAKLIHI 1
TepMOXI/IMI/I‘-IGCKI/IC paC‘-IéTBI

15.04

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

58/8

ITpaktuueckas pabota Ne 3. «Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
"Hemeramibl"»

17.04

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

59/9

Heoprannueckue u opraHu4eckue
kucinotel. Heopranuueckue u
OpraHUYeCKUEe OCHOBAHUS

22.04

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

60/10

AMdoTepHBbIC HCOPTaHUYECCKHE U
OpPraHUYECKUE COCTMHCHUSI.

24.04

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

['eHeTnyeckas CBSI3b HEOPraHHUYCCKUX U
OpPraHUYECKUX BEIIECTB
Pois xumuum B obecnieueHnn
61/1 DIKOIIOTHTHACEIOI, SHEPTETHTCCION 1 1 6.05 https:/lesson.edu.ru/04/10
MUIIEBOW 0€30IacCHOCTH, Pa3BUTHH
METUIIAHBI
ITpencraBnenns 00 oOIMX HAYYHBIX
62/2 MPUHIUTIAX IPOMBIILIIEHHOT O 1 8.05 https://lesson.edu.ru/04/10
MONTyYSHS BAYKHEUIIIMX BEIIECTB
63/3 YenoBek B MUPE BEIIIECTB U MAaTEPUATIOB 13.05 https://lesson.edu.ru/04/10
64/4 Xumust v 370pOBbE YEIOBEKA 15.05 https://lesson.edu.ru/04/10
65/5 [ToBTOpEHHE 2 20.05.
66/6 22.05
OBIIEE KOJIMYECTBO YACOB I10 66

ITPOTPAMME



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

YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

Xuwmmus, 10 knace/ T'abpuensia O.C., Octpoymos W.I'., Cnaakos C.A., AkimonepHoe o61ecTBo «M3maTrenbcTBo
«IIpoceemenue»,2023 r
Xumus, 11 xkmace/ IN'abpuensn O.C., Octpoymos U.I'., Cnankos C.A., AkimonepHoe o0mectBo «3naTenscTBo
«IIpocsemenne»,2021r.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

Xumusa(06a3oBblitypoBeHb). Peannzanus o6pazoBanusi: MeToauueckoe nocooue st yuurens / Kapepuna A. A., [luayruna
['.B.; nmon pen.I'. B. Iluuyrunoii. M. : ®T'BHY «MHcTUTyT cTparerun pasputus odpazoBanus PAO», 2022 81 c.:u.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/









