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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CpefaHero oOIero oopa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTelibHbIX Opranuzanusx Poccuiickoi
Qdenepanuy, peaqu3yIOIMX OCHOBHBIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX ToJIOkeHU «CtTpaterun pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepauun Ha niepuon 10 2025 rona» (Pacmopstkenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1ielt cTpaTteruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUSL 00YyYaIOMIMXCA CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxkeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IENeH,
collepKaHMsl, Pe3yabTaToB OOydYeHHs W TpeOOBaHUW K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pazoBaTeIbHON OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpIIAIONIMM OSTallOM pealu3aldd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO o00pa3oBaHUsA. OTH IIEHHOCTH KAacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYPHI
YelioBeKa, a TakKe OJKOJIOTMYeCKM OOOCHOBAHHOTO OTHONIICHUS K CBOEMY
3M0POBBI0 M TPHUPOAHOW cpene. Peammsyercs Xumudeckoe 0Opa3oBaHHE
oOydJaromuxcs Ha YPOBHE CPEIHEro OO0INero o0pa3oBaHMs CpPEICTBAMH YYeOHOTO
npeaMera «XuUMHsA», COJIEpKaHUE M IMOCTPOEHHE KOTOPOro OIpPENESeHbl B
nporpaMmMe MO XUMHUHM C Y4ETOM CHEIM(PUKHA HAyKM XUMHH, €€ 3HaueHus B
MO3HAHUM TMPUPOABI U B MaTepUATbHON KU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eaell M MPHUHILHUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW IUBUIIM3AIMH, B CO3JJaHUU HOBOU 0a3bl MaTepuaIbHON KYyJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHUE PALMOHAIBEHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O COCTaBa OKPYKAIOLIErO0 MHpPAa, OCO3HAHUSA B3aUMOCBSI3U MEXAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOMN YaCTbI0 MUPOBOU KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTWW HalpaBlieHa Ha pelieHue
I00adbHBIX MOPOOJIEM YCTOMYMBOIO PpAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B coorBercTBUM ¢ OOMMMM UEISIMH W MPUHIUIAMU CPEIHETO OOIIEero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B OJKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOm@as u HeopraHWyecKkass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TOJX0/la K U3Y4YeHHI0 Yy4eOHOro Marepuana © OOYCIIOBIIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeNe’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXMMHUYECKHMX M DIEKTPOHHBIX
NpeICTaBleHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce oOpraHnyeckod XUMHUM IIOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMS IEPBOHAYAIIBHBIC
MPEICTABICHUS O XMMHUYECKON CBS3H, KIaCCU(UKAIMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lon HOBBIM yrioMm 3peHuss B mpeaMere «Xumwus» 0a30BOTO  YPOBHS
paccMaTpuBaeTCsl M3y4YEHHBI Ha YPOBHE OCHOBHOTO 0O0OmIero o0pa3oBaHUS
TEOPETUYECKUN Marepuan # (PaKTOIOTHYECKHE CBEACHHS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4acTHOCTU, B Kypce «OOmmas M HeopraHudeckas
XUMUSD» 00ydYaromuMcesl MPEJOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKKE O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJICPKAHUS, HUMEIIMHUMH KYyJIbTYpOJIOTHYECKUI W MPUKIAIHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBS3U XUMHUU C
APYTMMHU HayKaMH, PAcCKpbIBalOT €€ poJib B I[O3HABATEIBbHOW M IPAKTUYECKOMN
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO UM JMYHOCTHO 3HAYMMBIX
npo0yiiemMax, CBA3AHHBIX C XMMHUEH, KPUTUYECKU OCMBICIHUBATh MHGOPMALMIO U
OpUMEHSATh €€ M TOMNOJHEHUs 3HAHWM, peuIeHUus WHTEeIJIEKTYalbHbIX |
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enomM copepkanue yaeOHOTO
npeamera  «XUMHS» ~ JTAaHHOTO  YPOBHS  HM3YyYEHMS  OPUEHTUPOBAHO  Ha
dbopMupoBaHue y 0O0ydYalOIIMUXCSd MHUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHUMAHMS
¢unocopckux HAEH, TaKMX KaK: MaTepHalbHOE €IMHCTBO HEOPTaHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh TNPHUPOAHBIX SBICHUW NYTEM OJKCIIEPUMEHTa U
pEelIeHUs] TMPOTHBOPEYMI MEXIy HOBBIMM (akTaMH H  TEOPETUYECKUMHU
MPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU DKOJIOTMUECKUX Mpodiem, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3agay  BOCHUTAHMS, pa3BUTHSA UM COLMAIU3ALUHU
oOydJarmuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU MOAXOAbl K OIpPEIeSICHUIO
colepKaHUsl M TOCTPOCHHUS TMpeAMeTa MpeaycMaTpuBaloT (HOpMUpPOBaHHE
YHUBEPCAJIBHBIX ~ YYEOHBIX JIEUCTBHI, HMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3TUYHBIX BHUJIOB JESITEIBHOCTH: pEIICHUS MpoOjieM, TOUCKa, aHaiu3a W
00paboTku MHGOPMAIIHH, HEOOXOUMBIX I IPUOOPETEHUS OIbITa MTPAKTUIECKOMN
U HCCIIEOBATENIbCKON AEATENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUHU
XUMUHU.

B mnpakTuke npenojaBaHHWs XMMHHM KaKk Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 00IIero oopazoBaHus, IpU ONpPEaCICHUN
COJIEpPKATEJIbHOM XapaKTepUCTUKH LEJIeH HU3y4EeHHs IpeaMeTa HalpaBlICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MpHU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHYECKOM HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOMN
JEeSATENBHOCTU YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C
METOJIMYECKOM TOYKM 3PEHHUS] TAKOW IMOAXOJ K OINPEICIICHUIO ILEJNEH H3Yy4eHUS
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO NaHHOW TOYKE 3pEHHs TJIABHBIMM LEISAMHM HU3YyYECHHUS IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) SIBISIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBbIE TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHE W IMOHHMMAaHUE CYIIHOCTH JOCTYITHBIX
0000111€eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIJIEHHWE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XHUMHYECKUX peakUuuil, HEOOXOIUMBIX I MNPUOOpEeTeHUS
YMEHUW OPUEHTHUPOBATHCS B MHpPE BELIECTB M XHUMHYECKHX SIBICHUM,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATENBHOCTHU, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCHEPUMEHTa, COOJIOJEHUEM  IpaBUI
6e30macHOro o0palleHus C BeleCTBaMHU.

Hapsny ¢ atum, conepkartenpHas XapakTepUCTHKA LIEJIEN U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XUMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpelHero obmiero odpazoBanus. CerojHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  CTENMEHH OTHAETCS  MPEAIoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4YeHHs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTEeIbHON OpraHu3aliy, BIAJICIOIIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHONW TPAaMOTHOCTBIO, TO €CTh CHocobamu |
YMEHMSIMH aKTUBHOI'O IOJIYYEHHUs] 3HAHUM U IPUMEHEHUsI UX B PEaJbHOW KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBa3u ¢ atMM npu u3ydeHUH IIpeaMeTa «XHUMHUsS» JOMHUHHUPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTanus 00y4arouuxcsl K YCJIOBHSIM JMHAMHYHO PAa3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHME  HHTEJUIEKTYyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHSATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalMAX, CBA3AHHBIX C BEIIECTBAMMU U UX
IIPUMEHEHHEM,;

GopmupoBaHue |y OO0y4aromMXCs KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHLUI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS paA3JIMYHBIX BHJIOB
AESITEeNbHOCTU: pEelIeHus Mpo0iieM, MOUCKa, aHalu3a U 00paboTKu MHQOpMAIHH,
HEOOXOAMMBIX JJIi NPUOOPETeHHs OIbITa JAEITEIbHOCTH, KOTOpas 3aHMMAaeT
BA)XHOE MECTO B IIO3HAHMM XMMHH, a TaKxKe JUIi OLEHKH C NO3ULHU
HKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHMW3M YEJI0BEKA U IIPUPOIHYIO CPENyY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYyalbHBIX U TBOPUECKUX
CIOCOOHOCTEN 00YYarOIIUXCS: CIOCOOHOCTH CaMOCTOSTEIBHO NPUOOPETATH HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHM JIJIsl TIOMCKAa U aHallu3a Y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy 00YUAIOIIMXCS aCCOLMATUBHOTO U JIOTHYECKOT'O
MBIIIUICHUS, HA0MI01aTeIbHOCTU, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU W TPOBEACHUU XUMHUUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmmxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ Ba)XXHOW pPOJU B PEIICHUH TJI00ANBHBIX MpOoOIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOJTHOTO PABHOBECHS, OCO3HAHMUSI HEOOXOJAMMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS OIMbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW Ui TPUHATHAS TPAMOTHBIX PEIICHUM B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpemHero ooOIero oOpa3oBaHUS TPEAMET «XUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
PEIMETHD».

OO61iee 4ncio 4acoB, OTBEAEHHBIX JIJIsl U3yYEHUs] XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMUH

[Ipenmer opraHnyecKOr XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsT OpraHUYECKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE T0JI0KeHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BellecTB. l'omonorusi, wu3omepus. XUMHUYECKass CBS3b B
OpraHUYECKUX COCAMHEHUSX — OJJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYecKUX COEJUHEHUM (cUcTeMaTuyecKkas) W TpHUBHAIbHbIE Ha3BaHUS
Ba)KHEUILINX MPEACTABUTENIEH KIACCOB OPTAaHUYECKUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl W3YYEeHMsI BEIIEeCTB W HX IpEeBpaIlCHH:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHX BEIIEeCTB M MaTepuallaMH Ha HUX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ] OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
OIMKMCAaHKUE JEMOHCTPAIMOHHBIX OIMBITOB MO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHE W XHMHYECKHE CBOMCTBA
(peakuuy 3amMelIeHus M TOPEHMS), HAXO0XKIEHUE B MPUPOJE, IMOIYYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKEHOB: (PU3UYECKUE W XHMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATAlUH, OKUCIEHUS U
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJOTUYECKUN psAll. ALETUIIEH
— TMpOCTEHIINN TpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUe H
XUMUYECKHE CBOMCTBA (peaklUu TUIPUPOBAHUSA, FaJOT€HUPOBAHUS, TUApaTAllUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy raJoreHUpOBaHWsS U HUTPOBAHUs), MOJyYEHUE U NpUMEHEHUE. 10ayon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumenerue. TOKCUIHOCTH



apeHoB. ['eHeTmyeckass CBsI3b MEXAYy YIJIEBOAOPOAAMH, NPHUHAMICKAIIUMHU K
Pa3IUYHBIM KIIACCAM.

[IpuponHble MCTOYHUKM YriIeBOAOPOAOB. IlpupoaHbii ra3 U MOMYTHBIE
He(dTauble ra3pl. Hedte u €€ mpoucxoxnaenue. Cnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTamuTU4yecKuil), nupoiau3. [IpoaykTsl
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPAICHUM:
O3HAKOMJIEHHME C o0Opa3liaMu IUIacCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLUH
«Hedpte» n  «Yroap», MOJIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pPabOThl: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaumn.

Boruncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJMYECTBAa UCXOIHOIO BEIIECTBA WJIM MPOAYKTA PEAaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoacoaepsxkammue opranudeckue coeIUHEeHUs

[IpenenbHble OQHOATOMHBIE COHUPTHL. METaHON W 3TaHOJ: CTPOCHHUE,
dusznueckre MW XUMHYECKHE CBOWCTBA (pEakiMh C AaKTUBHBIMH METaJlJIaMHu,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoOIOpPOIHBIE CBA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHbl€  COHUPTHL. DTUJIEHIVIMKOIb W  [JIMLEPUH: CTPOECHHE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJEHCTBHE CO MIEIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOIOATOMHbIE crnupThl). JleiicTBUEe Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHEe H XUMHYECKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue gpenona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOWCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJeNbHBIE KAapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (pU3MUecKue U XMMHYECKHE CBOMCTBa (CBOMCTBA,
oOmue Il Kjacca KUCJIOT, peakius dTepurKaIiim), MOTyuYeHUEe U MPUMEHEHUE.
CreapuHOBasi U OJIEMHOBAas KHUCIJIOTHI KakK MPEACTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxHBIX 2¢upoB. XKupsel. ['naponus xupos. [I[pumenenne xxupoB. buonornueckas
POJIb KUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
nosiucaxapubl). ['oko3a — npocTelmii MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruyeckas posib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. duznueckue M XMMUYECKHE CBOMCTBAa Kpaxmaina (THIpoJiu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHsI BEUIECTB M HMX IPEBPALICHUM:
npoBeJieHre, HaOJII0IEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KauYe€CTBEHHbIE PEaKUMHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOoJa
okcuaoM Menu(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJEHCTBHE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcuaom wmenu(Il), B3aummoneicTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOI'0 BEIECTBA WIM NMPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHu4ecKue COeAMHEHNU.

AMUHOKHCIIOTBI Kak aM(oTepHble OpraHnyeckue coeanHeHus. dOusnueckue
U XMMUYECKHE CBOMCTBA aMHHOKMCIOT (Ha ImpuMepe riuiuHa). buonoruueckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoaHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepsuuHas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PeaKui Ha OEJIKu.

OKCHEpUMEHTAIBHBIE METOABl HM3YYEHHsI BEIIECTB M WX IPEBPALLCHHMN:
HaOJII0/ICHNE U ONHCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OeJIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCIUHEHHUSA

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHBIE METObl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M WX MPEBpAILECHHMN:
O3HaKOMJIEHHE ¢ 00pa3laMu INPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXIpeIMETHBIX CBIA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUN, TaK U MOHATHUM, SABJIAIOIIUXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccU(UKalMs, NEPUOJUYHOCTb, HAONIOIEHNUE,
HU3MEpPEHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
(doTocuHTEe3, OHOJOTMYECKH AaKTHUBHbIE BemlecTBa (OENKH, YIJEBOJIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypcehl.

TexHonorus: NnUIIEBbIE NPOAYKTbl, OCHOBBI PALMOHAIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEeHT. AToM. Sapo aroma, HU30TONBL. DIJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeleNieHUsl AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIIHsi aTOMOB.

[Iepuonnuecknii 3akoH u [leproanueckasl cucremMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHUMHUYECKHUX JJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIOKHBIX BEIIECTB IO TPYINaM H TEpHUOaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHABI XHMHYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, METaJIM4yeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJIEHTHOM XWMHYECKOW CBsi3W (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTAaBa BEHIECTBA. THUITBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o aucnepcHbIX cucremax. VICTUHHBIE W KOJUIOWHBIE PACTBOPHIL
MaccoBast 10J14 BELIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTHMdeckass CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHUYECKHMX — peakiuil B
HEOPraHWYECKON M OpPraHMYECKOM XUMHHU. 3aKOH COXpPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas aucconuanus. CUibHBIC U ciaadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIasl, HEUTpaJIbHAS, IETIOYHAS.

OKuCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCMEPUMEHTAIbHBIE METOJIbl HM3YYEHHUS BEIIECTB M WX IPEBPAILCHUN:
neMoHcTpanusa Taomui «llepuogudeckas cucrema xuMuueckux snaeMmentos 1. U.
MeHnneneeBay, H3y4eHHE MOJEIeH KPHUCTAUIMUYECKUX PEMIETOK, HAONIOACHUE U
OTHMCaHue JEMOHCTPAITMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3jioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUM KaTalU3aTopa, OMPEACICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WMHAWUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHME pa3IMuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérnurnie 3agaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuid, B TOM YHUCJE
TEPMOXMMHUYECKUE PACUEThl, Pacu€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJISI BEILIECTBAY.

Heopranunyeckasi xumus

Hemeramnel. Ilomoxenune HemetaiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuYecKkue CBOMCTBA HEMETANJIOB. AJIJIOTPONHUS HEMETaUIOB (Ha mpumepe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJIJIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yrieponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHne Ba)XKHENIINX HEMETAJIOB U X COCIMHEHU .



Mertamisl. llonoxxenue meramnoB B llepuoguyeckonl cucteMe XUMHUYECKUX
sanemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. O60mue ¢guznueckue cpoiicTBa MetaiioB. CriiaBbl METAJLJIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPU, Kalul, KalblIU,
MarHui, aJlfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M HX MPEBPAIICHUN:
U3y4YeHUe KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pEIIeHUE
AKCTIIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJeHWEe M OIKCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE TUJIPOKCHUJIA AIFOMUHUS C PACTBOPaAMHU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

Pacuétnrle 3amaun.

Pacuétel mMaccel BemecTBa WM 00bEMaA ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON W TMUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BELIECTB W MaTEpPUANIOB: BAXXHEUIIWE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKHA, HaHOMAaTepHallbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yIOOpeHHUSL.

XuMHUsS U 3J0pOBbE YEIIOBEKA: IPABUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBONW XUMUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzammst  MeXNpeaMETHBIX  CBsA3€d Tpu  HW3ydyeHUH oOmed u
HEOpPraHU4YECKOM XMMUHU B 11 Kjacce OCymIeCTBISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIUX E€CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHITHHA, SBISIOMIAXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAyYHBINH (PakT, TUmoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIacCU(pUKalus, MNePUOJUYHOCTh, HaOJIIOJICHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
M30TOII, PATHOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUICCKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (DM3MUYCCKUE BEIIMYWHBI U CIMHHIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, OJKocucTeMma, Ouocdepa, MakKpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuUHEpAIbI, TOPHBIC MOPOJIBI, TOJE3HBIE MCKOTAeMbIe, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTYpPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHaJIoOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOT'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpeAaHero ooOimero oOpa3oBaHUsl (JIUYHOCTHBIM,
METalpeJMETHBIM W  NOpeIMeTHbIM). HayuyHo-meToauyeckod OCHOBOM  JJid
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cOoOTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOEHHMS MpenMeTra «XUMHUsS» Ha YpPOBHE CPEIIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HAJIM4YMEe MOTHUBAIIMU K O0YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUMN JTHUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH [EJIO0CTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
00yJaroUMXcs Mo peain3alluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaaaHCKOT0 BOCIUTAHMS

OCO3HAHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB M 00s13aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAJIbHBIX HOPMax M TMpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX M MO3HABATENIBHBIX 3a/1a4, BBIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAayYHOMY HaCIEIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIbHBIX ~ HAOMIONCHUHM, KPOMOTJIMBBIX OKCIEPUMEHTAIIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPYJla YYEHBIX U MPAKTUKOB,

WHTEpECa M TI03HABATEJIbHBIX MOTHMBOB B TIOJYYEHHUU U TMOCIEIYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUEeCTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYyAllWH, CBSI3aHHBIC C XUMHUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3THUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 3/I0POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IaCHOrO0 OOpallieHHus C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHUSI UEHHOCTU TMPaBUI HUHIAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYCK (YMOTpeOIeHuUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHU );

5) Tpy/10BOT0 BOCTIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyHAY, JIOASM TpyJa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYaJbHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymied mnpodeccun U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAaHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) IKOJIOrH4eCKOro BOCIUTAHMS

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUSI K MPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH WCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JEUCTBUN, NPUHOCAIIUX BpEll OKpYKaroIIeh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUSATHBIC SKOJIOTHYCCKHE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa JeSITeTbHOCTH HKOJIOTHYECKOM HaIpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBLHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJEOJIOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHUS CHEeNM(DUKM XUMUU KaK HayKH, OCO3HaHMs €& pOlu B
(dbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH 1EJIOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIMIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU 1T COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HANpPaBICHHOCTH W Ba)XXHOM pOJIA B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMIMHBI, OOECIEUYEHUH YCIOBUUN
VCHENIHOTO TPpyAa H OKOJOTHYECKH KOM(POPTHOW JKM3HU KaXKIOTO HICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHajdu3a U OOBSCHEHUS SBJICHUI OKPYKAIOIIEro MUpa u
MPOUCXOAIIMX B HEM U3MEHEHHM, YMEHHUS J1eJlaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAayuyHbIX (DaKTOB U HUMEIOIIUXCS JAHHBIX C LEJIbI0 MOJYy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K MO3HAHUIO U UCCIIEJOBATEIBCKOM IEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyZa B pa3iMuHBIX cepax npodeccrnoHaTIbHOM
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (1)0pMI/Ip0BaHI/ISI MUPOBO33PCHUSA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HIeHay‘{HI)I€ MMOHATHUA, OTPAKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHU:I,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCUICCTBO, SHECPIrUsA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMAII, TUIIOTE3d, 3dKOHOMCPHOCTDb, 3aKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHUKAaTHUBHBIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO
I'PaMOTHOCTH Y COIMATBHOW KOMIETCHITUHN 00YJIarOIIHXCS;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEPCAJIbHBIE YUEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yJIbTaThl OTPAXAKT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y49eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NO3HABaTeJIbHBIMH
JEUCTBUSIMH:

1) 6a30Bble JIoTHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (popMyIHMpoBaTh W aKTyalM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEIH JEITEIbHOCTH, 3a1aBas IapaMeTpbl W KPHUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCIOJIL30BATh MPU OCBOCHUHU 3HAHWN MPHUEMBI JIOTUUECKOTO MBIILJICHUS —
BBIICJISITh XApAKTEPHBIC MPU3HAKU MOHATHUHW W YCTAaHABIWBATH UX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCHU(PUKAIIUU BEIIECTB H
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJeHHUs (MHIAYKTHUBHBIE, JEIYKTUBHBIC, IO
AQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOACIIBHBIC TPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas (opMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TMpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBUS:

BJIaJIETh OCHOBAaMHM METOJIOB HAYYHOIO MO3HAHUSA BEUIECTB M XMUMHUUYECKUX
peaxkuuu;

dbopMynHpOBaTh LIETU U 33]]a4l UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAayecTBE MHCTPYyMEHTa
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbBHOTO TUIAHUPOBAHUS W IMPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popmMynupoBaTh
0000111eHNS ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTU PE3YyIHTATOB UCCIIECIOBAHNUSA,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperaTh OMNBIT YYEHWYECKOW HCCIIeIOBATeIbCKOM W TPOEKTHOM
JESTENBHOCTH, MPOSBISITH CIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUMCKY METOJIOB PEIIEHUsI NPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmamnueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX WHMOpManuu (HAy4IHO-
MONYJISIpHAsT JIUTEpaTypa XUMHYECKOTO COAEpPKaHUS, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCT;



(GopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIBI MPU TIOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OIBIT MCIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMY  MPEJCTABICHUS
uHpopmaiuu (cxeMsbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3bIK B KadeCTBE CpEACTBAa Mpu pabdoTe ¢
XAMHYECKOW HMH(POpMAIMEH: TPUMEHITh MEKIPEAMETHbIC ((DHU3udecKkue u
MaTeMaTHYECKHE) 3HAaKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCHUHM,  BBICKAa3bIBaTh  HJEH, (QOPMYJIHPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOU JEATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEILHO HJIM COBMECTHO CO CBEPCTHHKAMU TIPHU BBITIOJHEHUH
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOoThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, pean3alluu yueOHOTO MPOoeKTa U (GOPMYIHPOBATH BHIBOJIbI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS TO3MIIMIA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAJIbLHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSATENIFHO IUJIAHUPOBATh M OCYIIECTBISATH CBOIO TO3HABATEIbHYIO
JESTENbHOCTh, Ompeneisss e€ Ieau HW 3a7a4yd, KOHTPOJUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeIaraeMblii  aJlrOpUTM JACHCTBHMA IpHU
BBIMIOJTHEHUU Y4Y€OHBIX M UCCIIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboee
3 PeKTUBHBIN CMOCO0 HMX pemeHus ¢ Y4ETOM TOJIYYEeHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTA Ha OCHOBE CaMOaHaIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUA Kypca «OpraHuueckas XUMHS)
OTPaXaroT:

c(hopMHpPOBAHHOCTH,  TPEACTABICHUM O XUMHYECKOM  COCTABJISIOINICH
€CTECTBEHHO-HAYyYHOW KAapTHUHBI MHpa, pPOJIM XHMHUU B TIO3HAHWM SIBICHUMN



npuposibl, B  (GOPMUPOBAHWMM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOM /I PEIICHHS TPAKTUUECKUX 3a/1au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIIEHMSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaOIINE TOHATUS (XUMHUUYECKUN DJIEMEHT, aToM, JJICKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, JIEKTPOOTPULIATETbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEPOAHBIM cKeyleT, (QyHKIMOHAJIbHAS TpyIIa,
pajuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUECKUN Psijl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHUCJIOPO/ W a30TCOJAEPKAILUE COEIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN $I3BIK XUMHH; MHUPOBO33PECHUCCKHE 3HAHMS,
JieXKalMe B OCHOBE TMOHMMAaHMS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (DAKTONOTMYECKHE CBEJCHUS O CBOWMCTBaX, COCTaBe, IOJYYCHHH U
0€301MacHOM HCTOJb30BaHUN BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHblEe MPU3HAKU TOHSITHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJNBH30BATh XUMHYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTON, COKpAIIEHHOM)
dbopMyn  OpraHMYeCKMX BEIIECTB M yPAaBHEHHM XMMHYECKUX pEaKIui,
M3rOTaBIIMBATh MOJIENM MOJIEKYJ OPraHMYECKUX BEIIECTB JUISI WILTIOCTPALUUA HMX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHaBIMBATHb MPUHAJIC)KHOCTh H3YHYEHHBIX
OpraHMYECKUX BEIIECTB MO0 HX COCTaBY M CTPOCHUIO K OMNpEACIEHHOMY
KJIACCy/Tpynne COeAuHEHUN (yrJIeBOJOPOABI, KHUCIOPOA U a30TCOJEpIKAIINE
COEIMHEHUS, BBICOKOMOJIEKYJSIPHBIE COEJUHEHHUs), J1aBaTh UM Ha3BaHHS IO
cucreMarnueckoil HoMmeHkiatype (IUPAC), a Takxke NpPUBOAUTH TPUBUAIBHbBIC
Ha3BaHUsI OTACJbHBIX OPraHUYECKUX BEIIECTB (ITWIIEH, MPOMWIECH, alleTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMaNbIeTu, aleTaabIAeTul, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAsI KUCIIOTa, TJIF0K034,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHATH MOJOXKEHHUSI TEOPUU CTPOCHHMS
opranndeckux Bemects A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMI  XapakTe€pU30BaTh  COCTaB,  CTPOECHHE,
(¢u3znueckre U XUMHUYECKHME CBONCTBA TUIUYHBIX MPEICTABUTEICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, STWJIEH, NPOIUJIEH, AlETHIICH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, JTUJICHIJIUKOJb,
INIMLEPUH, (EHOJI, aleTalbJIeruj, MypaBbUHAsl U YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJIOTa), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBS3b MEXKIYy HUMH YPABHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUHid C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh UCTOYHUKH YTIEBOAOPOJIHOTO
Chlpbsi  (HE(QTb, NUPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepaboTKU WU
PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(OpPMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 1O XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOJYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAaHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOoIeHne, u3MepeHne, IKCIIEPUMEHT, MOJIEIUPOBaHNUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHME 3HAHHS JJisi TPUHSATUS pEIICHUNd B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMsAX, CBA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IATh TTPaBUIIA MOJIH30BAHUS XUMHUYECKOM
NOCYJIOH W Ja00paTOpHBIM O00OpyJOBaHHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB;

cOpMUPOBAHHOCTh YMEHHMI IJIAaHUPOBAaTh M BBINOJHATH XUMHUYECKUN
HKCIIEPUMEHT (MPEeBpalleHUs OPraHUYECKUX BEUIECTB MPU HArpEeBaHUM, MOTYYCHHE
STWIEHa M W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE pPEAKUUHU OPraHWYECKHX
BEIIECTB, JCHATypalusi OENKOB NpU HarpeBaHUM, LBETHHIE peakUuu OEJIKOB) B
COOTBETCTBHM C TMpaBWJIAMU TEXHUKM O€30MACHOCTH TMpH OOpalleHHuH C
BEIIECTBAMU U JIaOOpaTOPHBIM O00OpPYAOBaHHEM, MPEACTABIATH PE3YyJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3alucCu YpPaBHEHUH COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIN3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, MOJy4aeMyK U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  MpaBUJia  JKOJIOTMYECKU
1[€JeCO00pa3HOro MOBEJIEHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B ILENSIX
COXPAHEHHUsSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JEHUCTBUS Ha KUBbIE OPraHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIIEHUs] M MPEJOTBPAILIEHUS HMX BPEAHOIO BO3JCHCTBUS HA OpraHU3M
YEJI0BEKa;

JUsl 0Oy4YaloIIUXCA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBSI: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaxX IO3HAHMS BEIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarOUIMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeamerHbie pe3ysbTaThl OCBOCHHS Kypca «OOImias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUN: O XHMHYECKOH COCTaBJISIOINICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHUU B TIO3HAHWUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHWUW MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOAMMOM IS PEIICHUS MMPAKTHYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M TPHUPOTHOMN
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE MOHATHS (XUMHUYECKHI 3JEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJSPHBIN 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KpUCTAIIINUECKas PEIIETKa,
TANBl ~ XUMHWYECKUX  pPEAKIWi, PpPaCTBOpP, BJCKTPOIUTHI, HEDIJICKTPOJIHTHI,
BJICKTPOJIMTHYECKAs JIUCCOLMALMSA, OKHUCIHUTEIb, BOCCTAHOBHUTEb, CKOPOCTH
XUMHUYECKOW peakIMu, XUMHYECKOE DPABHOBECHUE), TEOPUM U 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dHEPTUU
NPy XHMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJHUYECKUM S3BIK XHWMHH,
MHUPOBO33PCHYECKHUE 3HAHHWS, JIEKAIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTUA H
CUCTEMHOCTH XHMHMYCCKUX SBIICHHM, (PAKTOJOTHYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HMCTOJIb30BaHUM BaKHEUIIIMX HEOPTaHWYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE MPU3HAKU MOHSITHIH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHUSA IPU
ONMCAHUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMHPOBAHHOCTh YMEHHMH HCIONB30BATh XUMHYECKYI) CUMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd  BELIECTB M  YpaBHEHUH  XUMHUYECKUX  pEaKLUi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEHIeCTB (yrapHbld Tra3, YrJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OIpPEAeNATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COECIMHEHUSAX PA3JIMYHOIO COCTABAa, BHUJI XUMHYECKOU
CBs3M (KOBaJeHTHAasi, MOHHAs, METAJUINYECKasi, BOJOPO/IHAS) B COCAMHEHUSX, THUII
KPUCTAINTMYECKON PEIIETKM KOHKPETHOr'O0 BeIIecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpe/ibl B BOJAHBIX pACTBOpPaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHaBIINBATh MPUHAJIEAKHOCTD
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBY K OMNpeAeEHHOMY Kiaccy/Tpymnme
COEIMHEHUM (TMPOCThIE BEIIECTBA — METAJUIbl U HEMETAJIbl, OKCUIbI, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUN PaCKpBIBATh CMBICI MEPUOANYECKOro 3akoHa /1.
W. MeHnneneeBa U I€MOHCTPUPOBATh €TI0 CUCTEMATHU3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuonoB Ileprogudyeckoil CHCTEMBI
xuMuueckux sjaementoB JI. M. MennesneeBa, HCIONb3ys IOHATHSA «s-, P-, -
AJIEKTPOHHBIE opouTaNY, «QHEPTreTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB XMMHUYECKHUX DJIIEMEHTOB M UX COCAUHECHUI
0 MepUoJIaM U rpynmam [lepruoanyeckor CuCTEMbl XUMUYECKHX 351eMEeHTOB [[. M.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCKHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE TI'€HETUYECKOM CBSI3M MEXIAYy HEOPraHU4YECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(DULIMPOBATh XMMHUYECKHE PEaKIUU IO
pa3IuMYHBIM NpPHU3HAKaM (YUCIIYy M COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00OpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPABHEHMS PEAKIUil pa3iMyuHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIMI HOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(OpPMHPOBAHHOCTL yYMEHUN TMPOBOJIUTH PEAKIMH, TOITBEPIKIAIOIIHNEC
KaueCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTAaHUYCCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh yYMEHHH pacCKpbIBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHUS JJCKTPOHHOTO OallaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aercTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XWMHUUYECKHE IPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHUSI CEPHOW KHCJIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUINAX M
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TPOBOJIUTH BBIYMCICHHS C HCIOJb30BaHHEM
TIOHSITHSI «MaccoBasi JIOJIsI BEIICCTBA B PacTBOPE», OOBEMHBIX OTHOLICHUN Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMaA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM O0BEMY OJTHOTO M3 YYACTBYIOUIUX B PCAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAIECHUS U COXPAHEHUSI YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh MIpaBuiIa MOJIb30BAHUS XUMUYECKON
nocyAoi U JabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBWiia OOpallleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUAMH MO BBITIOJHEHUIO J1aO0OPaTOpPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHUH IUTAHUPOBATH U  BBINOMHATH XHUMHYECKUUN
AKCIIEPUMEHT (pa3ioKEeHUE MEePOKCHIa BOJOPOAA B MPHUCYTCTBUU KaTalM3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHANKATOpA, BIUSHUE PA3NIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIiuu,
peaknuu MOHHOTO OOMEHAa, KauyeCTBEHHBIC pPEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamiel» U «HemeTamnbl») B COOTBETCTBUM C TMPAaBWIAMH TEXHHUKHU
0e30macHOCTH TPH OOpAIleHUH C BEIIECTBAMU U JIA0OPAaTOPHBIM 000PYIO0BAHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIepuMeHTa B (QopMme 3ammcu
YpaBHEHUI COOTBETCTBYIONIUX peaKnuii U (HOPMYIUPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XWMHUUYECKYIO
uHOpPMAINIO, TONYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICcTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUjiia  AKOJOTHYECKU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbSl M OKPY’KaIOIIEH MPUPOJHON Cpenbl, OCO3HABATh
OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEIIECTB, TOHUMAS
cmpicnt nokazarens IIJIK, moscHsAT, Ha mnpumepax cHocoObl yYMEHBIIEHHUS H
MpeI0TBpalleHHs X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsi 00y4YaroIMUXCAd C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI: YMEHHUE
NPUMEHATh 3HAHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHWS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarOUIMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

HUcnoap3oBanue

Ne n/m
NporpaMmbI o0pa3oBaTejibHbIE pecypchl
OO6opynoBaHusi 1EeHT
pocra
Kourpoabnsie | IIpakTHuyeckue
Bcero
padoThI padoThI
Paspnen 1. Teopernueckue 0OCHOBbI OPraHUYeCKON XMMHUH
[IpenMeTt opraHuYecKON XUMUU.
11 o S — 3 https://lesson.edu.ru/lesson/a9f3d191-
' P pv p 5ele-4e24-ac02-efb16fa49f6a
coequHenuit A. M. bytiiepoBa
Hroro mo pazneny 3
Paznen 2. YrieBoaopoasbl
21 [IpenenbHbIe YIIIE€BOAOPOIBI — 5 https://lesson.edu.ru/lesson/258ddc06-
' AJIKAHBI ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4038171e-
HenpenenbHble yriieBogopoasl: 4158-4bd1-ae98-18dc1cfb9399
2.2 6 1
aJIKCHBI, aJIKaJIMCHBI, aJJKUHBI https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
53 APOMATHIECKIE VI TEEOLODOLLL 5 https://lesson.edu.ru/lesson/d86d7d00-
' P YIICBOAOPOAL d5b4-491d-aded-c3ddal9feefs
24 IIpupoaHbIe HICTOYHUKHU 3 1 https://lesson.edu.ru/lesson/99557a5e-
' yTIIEBOIOPOIOB U UX MepepadoTka 2221-43e0-97b8-983de535c44d
Hroro no pazaeny 13

Pa3znen 3. Kuciiopoacoaep:kaume opraHndeckn

€ COCIMHCHUA

3.1

Cnuptel. ®enon

https://lesson.edu.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa4d71694f
https://lesson.edu.ru/lesson/649883b8-



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

10 KVIACC



7¢5f-4f16-896e-10a2278b08f1

Anbnierunbl. KapOoOHOBBIE KHCIIOTHI.

https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

32 Crnoxnble 3¢upbl ! https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
33 VIeBOIL 3 https://lesson.edu.ru/lesson/709ce43a-
' b deb6-4281-963b-01d2e212d4d0
Wroro mo paznery 13

Pasnen 4. A3oTcoaeprkaiiue OpraHuvyeckue coeMHeHus!

https://lesson.edu.ru/lesson/c2f2f3d7-

4.1 AMMWHBI. AMUHOKUCIIOTBL. benku 3 4301-4873-ace0-786ca6009628
Hroro mo paznery 3
Pasznen 5. BoicokoMoJIeRyIsIPHBbIE COETUHEHUSI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Zztt?sﬂéssggsgulzg?:; ; c/)15113281dac-
Hroro mo pazneny 2
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https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne n/m Kourpoabnsie | IIpakTnueckue
NMPOrpaMMbI Bcero o0pa3oBaTte/ibHbIE peCypchl
padoTbI padoThI
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atomoB. [Teproanaecknii https:/lesson.edu.ru/lesson/20b1df2e-
11 3akoH u [lepuoanueckas cucrema 3 6ced-435b-b6dc-5155d30a45fa
' XUMHUYECKUX AnemMeHToB /l. U. https://lesson.edu.ru/lesson/e7d48881-
MenneneeBa 055d-49da-a49c¢-7375¢3d033e9
19 Crpoenue BemecTBa. MHOrooOpasue 4 https://lesson.edu.ru/lesson/a9c9a6le-
' BEIIECTB £387-4ffe-bcfb-aca9c7241b21
13 <V — 6 1 1 https://lesson.edu.ru/lesson/75637222-
' beakit d397-4bla-810a-cc7bcade8alc
Hroro mo pazneny 13
Pa3nen 2. Heopranunueckasi XuMus
https://lesson.edu.ru/lesson/a0d5bd16-
21 Merauel 6 . 683e-4ale-8073-70c60469c862
https://lesson.edu.ru/lesson/2390b83e-
22 Hewmeranist 9 ! 1 2935-4¢96-bd3a-2526d9¢1139
23 CBsI3b HEOPraHUYECKUX U 9 https://lesson.edu.ru/lesson/c6c5af9a-
' OpPraHUYECKHUX BEILIECTB 9645-4604-9834-59151d566a61
Hroro no pazneny 17
Paszgen 3. Xumus ¥ :KM3HL
31 D CTVI— 4 https://lesson.edu.ru/lesson/b8e4d657-

2cc7-4860-8583-9f76edc8a59f



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

Hroro no pazaeny
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IHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC

n/u

Tema ypoka

KoaunuecTBo 4acoB

JlaTa
HU3y4YeHHUsA

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Hcnoan3oBanue
o0opynoBanusi

LenTpa Touka poct

Kourpoabnsie | IlpakTnueckue
Bcero
padoThI padoThI
[Ipenmet oprannveckoit
-, 1 https://lesson.edu.ru/lesson/a9f3d191-
’ ’ Sele-4e24-ac02-efh16fa49f6a
pa3BUTHE U 3HAYCHUE
Teopust crpoeHust
OPraHM4YeCKUX COCTMHEHUN A. 1 https://lesson.edu.ru/lesson/c935a58c-
M. BytnepoBa, e€ OCHOBHBIE ab0e-4¢59-9dcf-20517ae4b52e
TIOJIOKEHUS
[IpencraBnenue o
KJIacCU(UKAIUU OPraHUYECKUX
BeniecTB. HomeHnkmarypa 1 https://lesson.edu.ru/lesson/726ee099-
(cucremaTuyeckas) u e1a9-410f-b8be-b4ch589aeadl
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKHX BEILECTB
AJIKaHBI: COCTaB U CTPOCHHE, 1 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUH P ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — NPOCTEHILNE 1 https://lesson.edu.ru/lesson/9641927f-
MPEACTABUTENM AJIKAHOB bbc8-44b9-b3ea-81a2be75c47a
AJIKEeHBI: COCTaB U CTPOEHHE, 1 https://lesson.edu.ru/lesson/4038171e- Jatuuk TemnepaTypsl
CBOMCTBA 4158-4bd1-ae98-18dc1cfhI399 JlaT4uK BBICOKOH TEMIIE



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

[Ipaktuyeckas padora Ne 1.
«IlonmyueHue 3TueHa U
H3yYEHHE €r0 CBOMCTBY

https://lesson.edu.ru/lesson/53cd2379-

2a45-43b1-9f67-7ebcdaf03cel



https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

Ankanuensl. byraguen-1,3 u
MeTunoyTaaueH-1,3.

https://lesson.edu.ru/lesson/6df23393-

8
[TosryueHre CUHTETUYECKOTO 6f08-4b9f-ae01-a983b95b854a
Kay4dyKa ¥ pe3UHbI
AJKUHEBL: COCTaB U
0COOEHHOCTH CTPOEHHMS,
9 OMOIOICCKII Dl https://lesson.edu.ru/lesson/05¢9a929-
Pt 6741-4d7¢-84b5-009292468356
AneTnieH — MpOoCTENIINI
HpeI[CTaBI/ITeJ'II) AJIKUHOB
10 Brrunciienus no ypaBHEHUIO https://lesson.edu.ru/lesson/7dada027-
XUMHUYECKON peaKiuu 8448-418f-b416-fbaledd4abbd
11 ApeHbl: 6EH30J1 ¥ TOTYOJI. https://lesson.edu.ru/lesson/d86d7d00-
TOKCMYHOCTH apeHOB d5b4-491d-aded-c3ddal9feef4
I'eneTnyeckas cBA3b
12 YTJIEBOJOPOJIOB, https://lesson.edu.ru/lesson/d86d7d00-
MPUHAUISKANUX K Pa3THIHBIM d5b4-491d-aded-c3ddal9feef4
KjaccaM
[IpupoaHbIC UCTOUYHUKHT
JIEBOAOPOIOB: IPUPOIHBII
13 ZZS u ngnp Ii[ble qu)fmfme https://lesson.edu.ru/lesson/99557a5e-
yr . 2221-43e0-97b8-983de535¢c44d
ra3bl, He)Th ¥ TPOJYKTHI €€
nepepadoTKH
[IpupoaHBIC HCTOYHHUKH
JIEBOJIOPOJIOB: IIPUPOIHEIN
14 ZZ u Hllnp Ii[H Hp(bl;lsbl https://lesson.edu.ru/lesson/99557a5e-
3 M TOTIYTHPIC HE ¢ 2221-43¢0-97b8-983de535¢44d
ra3bl, He()Th ¥ MPOJYKTHI €€
nepepaboTKH
15 DTUJIEH U TIPOTUJIEH — https://lesson.edu.ru/lesson/4038171e-

HpOCTCfIH.IPIC npeACTaBUTCIIN

4158-4bd1-ae98-18dc1cfb9399



https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

AJIKCHOB

KonTtponsHas pabora o

https://lesson.edu.ru/lesson/6abf1680-

1
0 paszaeny «YTriaeBoJIopoabh» 4eb5-46f2-8ea5-44d63cccf518
IIpene € 0JIHOaTO e n
17 Peat JH‘)HH AHOTTONHE! https://lesson.edu.ru/lesson/5439c18b- BeSMg
CHHPTEL: METATO 1 STAHOI. 7440-406F-bf84-c04fad71694f "
Bonopoanas cBs3b Hatu
Jatui
18 MHoroaToMHsbI€ CIIUPTHI: https://lesson.edu.ru/lesson/461aa9c8- Jary
STUJIEHTJINKOJIb U TIIULEPUH c0ef-4827-a8e5-d12a0bedc826 Jatu
TJ1aT!
TEMII
Ao’
cepbl
TJ1aB:
DEHOJI: CTPOCHUE MOJIEKYJIBI,
19 (UBMYECKHE 1 XUMUUECKHE https://lesson.edu.ru/lesson/649883b8-
N 7¢c5f-4f16-896e-10a2278b08f1
CBOMCTBA, TPUMCHECHHE
20 Anpaerunel: popMagbaerua u https://lesson.edu.ru/lesson/8664b319- | atus
anertanpaerug. Aluetod 0ba3-4945-b076-cb7ae5858b90
O
21 M;OOCHOBHHe HpeﬂefIBHHe https.//lesson.edu.ru/lesson/b4feaa04-
KAPOOHOBDIC KHCJOTHL: 3438-4b57-a3ec-ha0fofe63c0d
MypaBbHUHAS U YKCYCHAs
[IpakTuueckas padota Ne 2.
29 «(I:)B HeTRA pa fB A VKCVCHO https://lesson.edu.ru/lesson/9834d408-
OHCTBA pacTBOPa YKEYCHO 3860-444a-8de3-7efbagh98cdb
KHCIIOTBD»
CreapuHOBast U OJIEMHOBAs
https://lesson.edu.ru/lesson/71ac43f2-
23 KHUCJIOTBI, KaK MPEJICTaBUTEIN

BBICHINX Kap6OHO BBIX KUCJIOT

a0d4-4945-a0eb-1e59cd5f4d9f



https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

Mbrta Kak coJIM BBICIINX

https://lesson.edu.ru/lesson/71ac43f2-

24
KapOOHOBEIX KHCIIOT, HX 3004-4945-a0eb-1e59cd54dof
MoOIoILLeE eHCTBUE
CrnoxHnble 3(upbl Kak
https://lesson.edu.ru/lesson/71ac43f2-
25 MIPOU3BO/IHBIE KaPOOHOBBIX

KUCHOT. [ MApOIN3 CIHOKHBIX

a0d4-4945-a0eb-1e59cd5f4d9f



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

3¢upoB

Kupsr: rugponus,

https://lesson.edu.ru/lesson/71ac43f2-

26 npmvererie, Grosorieckas 20d4-4945-a0eb-1e59¢d5Adof
POJIb JKUPOB
VYTaeBoabl: COCTaB, Jlarauk
97 knaccudukanus. Baxueimme https://lesson.edu.ru/lesson/709ce43a-
MPEJICTaBUTENN: TIFOKO03a, deb6-4281-963b-01d2e212d4d0
¢bpykTo3a, caxapo3a
28 Kpaxman n nemnronosa kak https://lesson.edu.ru/lesson/709ce43a-
MIPUPOIHBIE TIOJUMEPBI deb6-4281-963b-01d2e212d4d0
KounTponbnas pabota no
29 pazaeny https://lesson.edu.ru/lesson/5a9e4cc3-
«Kucnopoaconepxkariie f4e9-4b8f-a40f-c9fe7c9c4bf8
OPraHUYECKUE COCTUHEHUS
30 N — https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIOTBI KaK JlaT4uk
aMmdoTepHbIC OpraHNIEeCKUE
31 R — https://lesson.edu.ru/lesson/c2f2f3d7-
’ 43d1-4873-ace0-78eca6009628
OMOJIOTHMYECKOE 3HAUCHHE.
IlenTune!
benku kak nmpupoaHbIe
39 BHICOKOMOMIEKYJTAPHBIE https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
COCMHEHUS
33 iﬁfgﬁ:;;e;z;;zz;:hmn https://lesson.edu.ru/lesson/45b81dac-
. acba-440e-99e3-14c3ba78050a
COCMHEHU
https://lesson.edu.ru/lesson/45b81dac-
34 OcCHOBHBIE METOIBI CHHTE3a

acba-440e-99e3-14c3ba78050a



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

BBICOKOMOJICKYJISIPHBIX
coequHeHui. IlmacTmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcer KoHTpoabHbI
0 e padoThI

IIpakTHuyecku
e paboThI

Hara
H3y4YeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Hecnc
o0op
Toux

XUMUYECKUH SJIEMEHT.
ATOM. DIEKTpOHHAS
KOH(uUTypaius aToMoB

https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

[Tepuonnueckuii 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKUX HIEMEHTOB
. Y. Menneneesa, ux
CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS
aTOMOB

https://lesson.edu.ru/lesson/e7d48881-055d-49da-
a49c-7375c3d033e9

3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB
1 UX COCIMHCHHH I10
TpyIIaM U eproam.
3HauyeHne
MEPUOANYECKOTO 3aKOHA
U CUCTEMbl XUMHUYECKUX
anemeHTOoB J[.U.
MeneneeBa B pa3BUTUU
HayKH

https://lesson.edu.ru/lesson/e7d48881-055d-49da-
a49c-7375¢3d033e9

CrpoeHnue BemecTna.
XuMuueckas CBsI3b, €&
BHU/IbI; MEXaHU3MBbI

https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-
8531-edad962608fb
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oOpa3zoBaHus
KOBAJICHTHOU CBA3U.
BonoponHas cBs3b

BanenTtaocTs.
DNEeKTPOOTPULIATEIILHOCT
b. CTeneHb OKUCIIEHHUS.
BemectBa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUS

https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-

bcfb-aca9c7241b21

[TonaTHe 0 AMCIEPCHBIX
cucremax. VctuHHBIC 1
KOJUTOUJTHBIE PAaCTBOPBI.
MaccoBas noins
BEIIECTBA B paCTBOPE

https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-

9729-69903109f968

JlaTuuk
TeMIIep:

Knaccudukarnus n
HOMEHKJIaTypa
HEOPraHUYEeCKUX
COCIMHEHU.
I'eneTnueckas cBSI3b
HEOPraHMYEeCKUX
BEILIECTB, Pa3JIMYHbIX
KJ1aCCOB

https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-

bb00-fab862636f7e

Knaccuduxanus
XUMUYECKUX PeakLuii B
HEOpraHu4eckoi u
OpPraHu4ecKOi XUMHUU.
3aKOH COXpaHEHMS
MAacchl BEIECTB; 3aKOH

https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-

bb00-fab862636f7e
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COXpAaHEHUA U
MPEBPALLEHUS SHEPTUU
NP XUMHYECKUX
peakuuax

CKOPOCTH PEaKIHH https://lesson.edu.ru/lesson/fOcbSdef-307e-4575- Iaty
9 OBbaTyMEe Deak HH 89d0-86041b603655 TeMIT
p peaKii. https://lesson.edu.ru/lesson/0e41e568-0a2b-4605- TeMII
XHUMHUYECKOE PAaBHOBECHE bb92-3501ab699ba o
TCMII
ITpakTrueckas padbora Ne
1p<<B.]'II/I${HI/Ie aiHHqHHX https://infourok.ru/prakticheskaya-rabota-
10 (1).aKTO OB Ha I(:KO 0CTh vlivanie-razlichnih-faktorov-na-skorost-
p . p himicheskoy-reakcii-himiya-klass-1418615.html|
XUMUYECKON PEAKITHI
DIIEKTPOIUTHYECKAS JlaTumnk
nuccounanud. [Tonsitue TEMIIED:
0 BOJIOPOJTHOM ;Zh;rylg)l.
nokazareine (pH
(PH) https://lesson.edu.ru/lesson/237cdb54-2787-4817-  [IaBJICI
11| pacteopa. Pearum 8330-6€027h075645
HOHHOI'O 0OOMEHa.
IM'aaponu3 opranuyecKux
Y HEOPTraHUYECKUX
BEILLIECTB
OKUCIIUTEILHO- . JlaTum
JlaTunk
BOCCTAHOBUTEIIHLHEBIE
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-
12 peakiuu. [lonstue 06 b58a.b3d1b2ech237
3JIEKTPOJIN3€E PACIIABOB
U PaCTBOPOB COJIEHN
KonTpoabHasg padora 1o
P p https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-
13 pazneny

<<TeOpeTI/I‘{eCKI/Ie OCHOBBI

a123-dadc40973c6f
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XUMHUHN»

14

Mertamisl, X
MOJIOKEHHE B
[Iepnoauueckoii cucreme
XUMUYECKUX JIEMEHTOB
. Y. Menneneesa u
0COOEHHOCTH CTPOEHHUS
aTomoB. O0mme
(uznueckue cBoiicTBa
METaJJIOB

https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-

8073-70c604e9c862

JlaTyuk

15

CruiaBbl METAJIOB.
DNEeKTPOXUMHUIECCKHI
AN HAPSIKEHU
METaJJIOB

https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-

8073-70c604e9c862

16

XUMHYECKHE CBOMCTBA
BaYXHEHIIINX METAJIIOB
(HaTpHi, KaIHii,
KaJIbIIMI, MarHui,
ATIOMUHHN) U UX
COETMHEHUU

https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750

JlaTauk

17

XUMHUYECKHE CBOMCTBA
XpoMa, MEJIH ¥ UX
COETMHEHUN

https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750

18

XMUMHYECKHNE CBOMCTBA
IIUHKA, JKeJie3a U UX
COCIMHEHUU

https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750

19

[IpakTuueckas pabota No
2. "Pemrenne
AKCIIEPUMEHTAIILHBIX

https://lesson.edu.ru/lesson/6545ec44-34¢c5-43f6-
826b-a648d7d6fef7
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3aaa4 110 TEMC

«MeTtamen"
Hewmerannsl, nx JlaTyuk
IIO0JIOKEHME B
[Tepuoanueckoii cucrteme
20 NUMIECKIX SIEMEHTOR https://lesson.edu.ru/lesson/2390b83e-a935-4¢c96-
bd3a-25f26d9¢1139
. Y. Menneneesa u
0COOEHHOCTH CTPOEHHUS
aTOMOB
duznueckue cBoMcTBa
HEMETAJUIOB.
Annotponust
21 eMeTanos (ia https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
HEMETLIOB tH be05-h0966dffb673
puMepe KUCIIOPO/Ia,
cepsl, hochopa u
yTIepoia)
XUMHUYECKHE CBOMCTBA
29 S — https://lesson.edu.ru/lesson/cfb70c37-2784-4¢66- Jlatu
» C°P be05-h0966dffb673
COEIMHEHUN
XUMHAYECKHE CBOIICTBA
23 asoTa, hocodpa i X https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
» OCODP be05-h0966dfh673
COEIMHEHUN
XHUMHUYECKHE CBOMCTBA
o . A KDEMHIS 11X https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
YHIepoaa, ¥pe be05-h0966dfh673
COEIMHEHUI
IIpumenenune
o5 . https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
BaXKHEHUIITAX HeMVGTaJ'IJ'IOB be05-h0966dfh673
U UX COEIUHEHUN
26 O0001uIeHue u https://multiurok.ru/index.php/files/obobshchien
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CHCTEMAaTH3aINs 3HAHUI
no teMe «HemeTaminy.
Breraucnenus mo
YPaBHEHHSIM
XUMHUYECKUX PEAKIINI U
TEPMOXUMUYECKHE
pacu€rsl

iie-po-tiemie-niemietally.html

[IpaxTnueckas padbota Ne
3. «Pemienune

https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-

27 SKCIIEPUMEHTAITBHBIX 86f4-d0ac5h740b3b
3aJ51a4 10 TEME
"HemeTtamnbr"»
KonTtponbHas pabota mo
https://infourok.ru/kontrolnaya-metally-i-
28 TeMaM «MeTtauiel» 1
nemetplly-11kl-6637423.html
«Hemeramie
Heopranuueckue u
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-
OpPraHUYECKUE KUCIIOTHI.
29 HeobraHiecKie i 9834-59151d566a61
p https://lesson.edu.ru/lesson/35c2be59-f1c6-46¢6-
OpraHIiCeCKIe 910c-46a057606924
OCHOBaHUA
AmdoTepHbIe
HEOPraHUYECKHE U
OpraHUYECKHE
30 O — https://lesson.edu.ru/lesson/46b429e4-931c-43fb-
’ a2ba-be9e0bbeddef
I'enernueckas cBs3b
HEOPraHMYECKUX U
OpraHUYECKUX BEIIECTB
31 Poir xumuu B https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-

o0ecrieyeHu

b216-ef7c26a84728
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9KOJOTHYECKOM,
SHEPreTUYECKON U
MHIEBOIT 0€30IIaCHOCTH,
Pa3BUTUH MCIAUILIUHBI

[IpencraBnenus 06
00ILIMX HAyYHBIX

32 MIPUHIIMIIAX 1 https://lesson.edu.ru/lesson/f5999557-18¢8-4853-
MPOMBIIIJIEHHOTO 83a0-588bf830407a
MOJTYYCHHS BAXKHEUIIINX
BEIIECTB

33 UYenosek B Mupe 1 https://lesson.edu.ru/lesson/f5999557-18¢8-4853-
BEILIECTB U MAaTEPUAJIOB 83a0-588hf830407a

34 XUMUs ¥ 310pOBbE 1 https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-
YeJoBeKa 8583-9f76edc8a59f

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

* Xumus, 10 xknacc/ I'abpuensua O.C., OO11ecTBO ¢ OrpaHUUYECHHOM
O0TBETCTBEHHOCTHIO «JIPODA»; AxunonepHoe o01ectBo «M31aTenscTBo
«IIpocseuienue»

* Xumus, 11 xknacce/ 'abpuensu O.C., O01iecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o61ectTBo «M3aaTeabcTBO

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

Xumus, 10 kmace/ IN'abpuensa O.C., O61IeCTBO ¢ OrpaHUYEHHON
0TBETCTBEHHOCTHIO «JIPODA»; AxkunonepHoe obiiectBo «M3narenscTBo
«IIpoceenieHue»

* Xumus, 11 xnacce/ 'abpuensu O.C., O01mecTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o61mecTBo «M3aaTeancTBo
«ITpocsenieHue»

Beegute 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoandeckoe mocooue —
6a30BbIi ypoBeHbY - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I".OctpoymoB, «O011ast XMMHS B TECTaX, 3a1a4dax,
ynpaxuenusx. 11 kmace» — M.: JIpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YVmakoBa «Xumus 11 kmacc:



KoHTponbHble 1 TpoBepoUHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuemnsn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpnas kuura qis yuurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronpnas kuura s yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, U.I'.OctpoymoBa «3aauu no XuMuu u
criocoObl ux pemenus» - M.: «Jlpoday, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kiacc moypodHbI€ IJIaHBI IO YYCOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018ro.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 ximacey, - M.:
Ok3ameH, 2019r.

9. 9. O.C.I'abpuensn, N.I'.octpoymoB «XUMHYECKUN IKCTIEPUMEHT B TirKose 11

kiace»; - M.: Ipoda. — 2019 ron.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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