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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CPEHEr0 00IIero oOpa3oBaHMS CpPEICTBAMHU y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMSIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  OMNpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBieHuit o0 cTpoeHuu BemiecTB. CBelneHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMUECKHUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMH HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIBLHOM WM IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYarOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS MOHUMAaHHS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MeEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaroImuXxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEAENICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHUs, TaK U Ha YPOBHE CPEIHEr0 o01Iiero o0pa3oBaHusl, MpU ONpEACTICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxHeHmen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TIPAKTUUECKON U MOBCEIHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxkarelibHas XapakTEpUCTUKA LIeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4deHHs, OpPHUEHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis PA3IUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUS, TTOMOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazoBaHusi, cocrapisieT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BELIECTB M HX NPEBpAIICHUN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (TU1aBlieHHUe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U NPOMUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIriaeBOAOpPOAOB. lIpupomHeli ra3 M IIOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepxkamue opranudeckKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA M 3TAHOJIa HA OPTraHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUIEHT JTUKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIUH ), TIOJyYEHNE U IPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAasi KHUCJIOTHI KaK IMPEICTABUTENH BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBoael: cocraB, KiIaccupUKauMs ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEe0NI03bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmaina (THApOIM3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIC pEaKuu OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U NTOJIMKOHICHCALIUS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBIISIETCS YE€pe3 HCIOJIb30BAaHHE KaK OOIIMX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KIaccCU(UKalMsl, NepUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI M €IUHULIBI UX U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIUTAHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, HW30TOMNBI. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH U Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM H TEpUOAaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTHMdeckass CBA3b HEOPraHUYECKUX BEMIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taonui «[lepuogudeckas cucrema xuMuueckux snementos 1. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, pacU€Thl C HCHOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/uioB (Ha mpuMepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MNPEBPAIICHUMN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U II€JI0YEH, KaUeCTBEHHBIE PEaKIIMM Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYCHUS] BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsST U 3J0pOBbE YEIIOBEKA: IMPAaBUJIa HCMOJB30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHU4YECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS Yepe3 UCIIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCUpUKalus, TMEepUOJUIHOCTh, HaOJIIO/ICHHE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYCCKHUE BEITMYUHBI U CIMHUIIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTYpPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsT TporpaMM CpeaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBLHOCTHBIM TMOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPe/Ie1 CHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JEeSTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH [EIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YE€OHONW M BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JIPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU €S TEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIKEHUS HAYKHU €CTh Pe3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBApHILEH ¢
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3HUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMINX 37J0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrdX BHJAAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUsSI TPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COIUATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMpUSITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMU B ITO3HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIbHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHEeUU(PUKM XUMUU KaKk HAyKH, OCO3HaHHs €€ pOoJlu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPIreTHUYECKOW, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUH 10 XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeamera «XuMUs» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (PakT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE Y4eOHbIE IEHCTBUA (IO3HABaTEIbHBbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS W YHUBEpCAJbHBIC ydeOHBIE
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JESITEIbHOCTH, 3ajiaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEJISIMU;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU Ui KIACCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB U XHUMHUYECKHX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yIbTaTOB UCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METO/I0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW uWHOOpMalMel: MNPUMEHSATh MEXNpeaAMeTHbIe ((du3nyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOJ€ JUajgora u/uin
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHM TIPH BHITIOJIHCHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYX/IeHHs] 1 OOMEHa MHEHUSMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOPUTM JIEUCTBHA TpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIMe TMOHATUS (XUMUYECKUU JJIEMEHT, aToM, JJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pauKall, U30MepHs, U30MEPhbl, TOMOJIOTUYECKUNA PsJl, TOMOJIOTH, YIJI€BOJAOPO/IbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3aKOH cCOXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacCHOM HCTOJBb30BaHUN BAXKHEUIIMX OPraHMYECKHX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILIEHUN OPraHUYECKUX COCIMHEHU I;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYECKHX BEIIECTB I HILTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJICKYJIIPHbIE COEIMHEHMS), JaBaTh KM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

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



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nuYecKkue U XMMHYECKHE CBOMCTBA THUIMUYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJUTI0103a, AMUHOYKCYCHAsI KUCJIO0Ta), UJUTFOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(Tb, NTPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiuu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHuE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHEM, a TaKXKe IpaBwiIa OOpaIeHUus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPraHHUYEeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XUMHUYECKOTO SKCINEpUMEHTa B (opMe 3alucCHh YpPaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
undopmanuu, IHTepHET U Ipyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha HUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTHYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JIUCCOLMAINSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMUHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacHOM HCIOJb30BAHUH BAKHEHIITNX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCHIbIA ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOHAs) B COCIUHEHUSX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K ONpPENEIEHHOMY Kiaccy/rpymrme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTaINY, «QHEPreTUYECKue YPOBHU», OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHECHHI
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(DUIMPOBATH XMUMHUYECKHE PEAKLUUU IO
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHS PEAKIIM HOHHOIO OOMEHA, YUYUThIBAs
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIOIIKME B BOJIHBIX PACTBOPAaX HEOPTaHUYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasl JIOJIS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHM TUJIAHUPOBATh U BBIMIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE PEAKIMU Ha cyibdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJIbTaThl XHMHUYECKOTO OJKCIIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(OpPMAINIO, TOJy4aeMyl0 U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MacCCOBOU
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha )KMBBIC OPTAaHU3MBbI OMPEICIIEHHBIX BEIIECTB, IOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYNMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (PPOBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoTsI padoThbI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
. https://lesson.edu.ru/lesson/a9f3d191-
[IpeameT opraHudecKoi XUMHH.
Sele-4e24-ac02-efb16fa49fba
11 Teopust cTpoeHUsT OpraHUIECKUX 3
coemenmuii A. M. Byrieposa https://lesson.edu.ru/lesson/c935a58c-
ab0e-4c59-9dcf-20517ae4b52e
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
https://lesson.edu.ru/lesson/258ddc06-
21 [IpenenbHble yraeBoaopoasl — 2 ec23-473c-b3d7-ed82fcaddd02
aJKaHbI https://lesson.edu.ru/lesson/4da31505-
652d-4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05ab5925-
29 HenpenenbHbie yrieBoaopoab: 5 1 ba8e-499e-840b-70b5e8db71ae
aJIKEHBI, aJIKaJUCHbI, aJIKMHBI https://lesson.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-
6741-4d7c-84b5-009292468356
23 APOMATHHECKHE YITIEBOIOPOE! 9 https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
2.4 [IpupoaHble HICTOYHUKN 3 1 https://lesson.edu.ru/lesson/99557a5e-



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/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
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/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
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/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

YIIIEBOJOPOIOB U HX IIepepadoTKa

2221-43e0-97b8-983de535c44d

Hroro no pazneny

13

Pa3znen 3. Kucinopoacoaep:kaiue oprannyeckue coeIHHeHusI

https://lesson.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

3.1 Criuprei. Geron 3 https://lesson.edu.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

3.9 Ansaerunsl. Kap6oHoBbIE 5 https://lesson.edu.ru/lesson/b4feaa04-

KUCT0ThI. Cl0KHbBIE 2PUPBI 3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof
https://lesson.edu.ru/lesson/709ce43a-

3.3 VYriaeBoasl 3
deb6-4281-963b-01d2e212d4d0

Hroro mo pazgeny 13

Pasznen 4. A3oTcoaeprkaiye opranHnyeckue coeIuHeHus

https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

4.1 AMUHBI. AMUHOKHCIIOTHIL. beiku 3
https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78ecab6009628
Wroro no pazgeny 3
Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS
https://lesson.edu.ru/lesson/45b81dac-
5.1 IInactmaccel. Kayaykn. Bonokna 2 = L L
acba-440e-99e3-14c3ba78050a
Hroro no pazneny 2



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
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/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/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/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

KoanuecTBo yacon
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (UG poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit https://lesson.edu.ru/lesson/20b1df2e-
11 3akoH u [lepuoanueckas cucrema 3 6ced-435b-b6dc-5155d30a45fa
' XUMHUYECKUX AemeHToB Jl. U. https://lesson.edu.ru/lesson/e7d48881-
Menaeneera 055d-49da-a49¢-7375¢3d033e9
19 CrpoeHue BelecTna. 4 https://lesson.edu.ru/lesson/a9c9a6le-
' MHoroo0pasue BEIECTB e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/75637222-
1.3 XHUMHYECKUE PEAKITUU 6 1 1
d397-4bla-810a-cc7bca9e8alc
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
https://lesson.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604e9c862
2.1 Mertanibl 6 1
https://lesson.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/2390b83e-
2935-4¢96-bd3a-25f26d9¢1139
2.2 Hemeranmns 9 1 1
https://lesson.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
23 CBs13b HEOPraHUYECKUX U 9 https://lesson.edu.ru/lesson/c6c5af9a-
' OpraHn4eCKUX BEIICCTB 9645-4604-9834-59151d566a61
Hroro no paszneny 17



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/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
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/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61

Pa3gen 3. Xumus u ;Ku3HbL

https://lesson.edu.ru/lesson/b8e4d657-

31 KUMHA W KH3HE 4 2cc7-4860-8583-9F76edc8a59f
Hroro no pazneny 4
OBILLEE KOJIMYECTBO YACOB T10 2

[TPOTPAMME



https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmmmuecTBo yacos
Ne [ara DJIeKTpOHHbIe M poBbIe
Tema ypoka KonTposbHubie | IlpakTnueckue
n/n Bcero HU3y4eHusi | oOpa3zoBaTeibHbIE pecypchl
padoThI padoTsbI

VYcTaHOBIIEHUE JIOBEPUTENBHBIX OTHOIIEHUH MEXAY YYUTENeM U €ro YYeHHKaMM, CHOCOOCTBYIOIIMX ITO3UTHUBHOMY BOCHPUSATHIO
yYaliuMucs TpeOOBaHUW M NMPOChO y4WTeNsl, NMPHUBJICUEHUI0 MX BHUMAaHHUS K 0OCyXJaeMoil Ha ypoke HMH(OpMalN{, aKTUBU3ALUUU HX
IIO3HABATEIBHOMU NEATEIbHOCTH.

[ToOyx/ileHue MIKOJLHUKOB COOMI0OAATh HA YpOKE OOLIENMPHUHSTHIE HOPMBI MOBEIEHUS, NpaBUja OOIIEHUS CO CTapIIMMH (YUUTEISIMH) U
CBEPCTHUKAMH (IIIKOJIbHUKAMH), MPUHIUIIBI y4eOHON AUCHUIIIINHBI M CAMOOPTaHU3aI|H.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypOKax SIBJIEHUHM, OpraHu3alus UxX padoThl C MoTydaeMoi Ha
YpOKe COLMaibHO 3HAYMMOM MH(popManuel — THUIIMUPOBaHUE €€ 00CYKEHHS, BHICKA3bIBAHUS YUaIlIMMUCS CBOETO MHEHHUS 110 €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOIIECHUSI.

YMeHue xapakTepu3oBaTh (PU3NYECKUE U XUMHUECKUE CBOMCTBA OPraHMYECKUX BEIIECTB, CIIOCOOBI UX MOIY4YEHUs, IPUMEHEHUE U 3HAUCHHE
B IIPUPOJIE U )KU3HHU YEJIOBEKA.

[InaHupoBaHMe M OCYLIECTBICHHE HA MPAKTUKE XUMHUYECKHE SKCIEPUMEHTHI, IPOBEJICHHE HAOIIOIEHMs, YMEHUE JAeNaTh BBIBOJBI IO
pe3yibTaTaM 3KCIIepUMEHTA.

CnenoBanue npaBuiiaM 06e301acHOM paboThI B 1a0OpAaTOPUU IIPU MCIIOJIb30BAHUM XUMUYECKOH MOCY bl U 000PYAOBaHUS.

IIpoBeneHne BIYMCICHNS IO XUMUYECKUM YPaBHEHUSIM.

BeicTpanBanue pa3BEPHYTBIX NMUCBbMEHHBIX M YCTHBIX OTBETOB C OMNOPOM Ha MHGpOpMAalMI0 U3 ydyeOHHMKAa M CIIPAaBOYHBIX MaTe€pHaJIOB,
I'PaMOTHOE UCII0JIb30BaHUE U3Y4YE€HHOTO NOHATHIHOTO anmapara Kypca XUMHUH.

Vcnonp3oBaHue NpU BBINOJHEHUH Y4eOHBIX 33JaHUN U B IPOLIECCE MCCIEN0BATENbCKON AEATENIbHOCTH HAY4HO-NOMYJISPHYIO JINTEPaTypy
XHMUYECKOT'0 COJIep KaHus, CIIpaBOYHbIE MaTepHalibl, pecypchbl IHTepHeTa.

YMeHue paboTaTh B Irpynnax u napax.

Hcnonp3oBaHue ucciaenoBaTeIbCKUX U TBOPUYCCKHUX IIPOCKTOB II0 TCMEC.

IIpeamer opranndeckon https://lesson.edu.ru/lesson/a9f3d191-
XHMHH, €€ BOBHUKHOBEHHE, 1 S5ele-4e24-ac02-
pa3sBHUTHE U 3HAYCHUE efb16fa49fba?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

Teopus crpoeHus
. https://lesson.edu.ru/lesson/c935a58c-
OpraHMYECKUX COEANHEHUN
2 A M. BVIIebona. o8 1 ab0e-4c59-9dcf-
. M. byrneposa,
yHiep 20517ae4b52e?backUrl=%2F04%2F10
OCHOBHBIE I10JIOKEHUS
[IpencraBnenue o
KJIacCU(UKAITIN
OPraHNYECKHUX BELIECTB. https://lesson.edu.ru/lesson/726ee099-
3 Howmenkmnatypa 1 e1a9-410f-b8be-
(cucTemaruveckas) u b4cb589aead1?backUrl=%2F04%2F10
TPUBHAJbHBIC Ha3BAHUS
OpraHMYECKHX BEIECTB

= VYcTaHOBJICHUE JOBEPUTECIIBHBIX OTHOIIIEHUH MCXKAY YUUTCIIEM MW C€ro Y4dYCHUKaMu, CHOCO6CTBYIOHII/IX IMO3UTUBHOMY BOCIIPHUATHUIO
yYaluMucs TpeOOBaHUN M MPOChO ydWTeNsl, MPHUBJICUEHUI0 MX BHUMAaHHUSA K 0OCykJaeMoil Ha ypoke HMH(OpMalW{, aKTHUBU3ALUUU HX
O3HABATEILHON NESITEILHOCTH.

= [loOyxaeHne IIKOJIHPHUKOB COOJIIOMAaTh Ha ypOKe OOMICTIPUHATHIC HOPMBI MOBEICHMS, TMPaBHJIa OOIICHHS CO CTapIIUMU (YUUTEISIMU) H
CBEPCTHUKAMH (IIIKOJIbHUKAMH), TPUHIUIIBI Y4eOHON AUCHUIIINHBI M CAMOOPraHU3aI|H.

» JIpuBnevyeHre BHUMaHUs MIKOJLHUKOB K IIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YPOKax SBJIEHUH, OpraHu3alisa UX paboThl C MOTy4aeMon Ha
ypOKe collMaibHO 3HAUMMOM MH(pOopManueld — THUIMUPOBaHUE ee 00CYKIEHHS, BHICKA3bIBAHUS YUaIlIUMUCS CBOETO MHEHHUS TI0 €€ MOBOY,
BBIPAOOTKHU CBOETO K HEl OTHOIICHUSI.

* VYMeHHUEe XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOWCTBA OPraHUYEeCKHX BEUIECTB, CIIOCOOBI UX MOTYYSHHUs], IPUMEHEHNE U 3HAUCHUE
B MIPUPOJE U KU3HU YETOBEKA.

» [lnaHupoBaHHE U OCYILIECTBJICHHE Ha MPAKTUKE XMMHUYECKHE SKCIIEPUMEHTHI, IMPOBEICHHE HAOMIO/EHUS, YMEHUE JeNlaTh BBIBOJIBI IO
pe3ynbTaTaM dKCIIepUMEHTA.

= (CrnenoBaHue MpaBuiIaM 0e30MacHON pabOTHI B Ta0OPATOPUH MPHU MCTOIb30BAHUH XMMUYECKON MOCYAbI U 000PYIOBaHHUSL.

= [IpoBeneHHE BEIYUCICHUS 10 XUMUYECKUM YPABHEHHSIM.

= BricTpanBaHue pa3BEPHYTHIX MUCHMEHHBIX M YCTHBIX OTBETOB C ONOpOW Ha HMH(OpManuio u3 y4eOHMKAa M CIPABOYHBIX MaTEpHAIOB,
rpaMOTHOE UCTOJIb30BAHUE U3YYEHHOTO MOHATHITHOTO anmnapara Kypca XuMUH.

* Jcnonbp30BaHUE MPU BHITIOJHEHUH YY€OHBIX 33JJaHUN U B MPOLIECCE UCCIIENOBATEIbCKON AEITETbHOCTH HAayYHO-TIOMYISPHYIO JIUTEPATYPY
XMUMHUYECKOTO COJIep>KaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl HTepHeTa.

= VMeHue paboTaTh B IPyIIax U mapax.

' HMcnonb3oBaHue UCCIIEAOBATENBCKAX U TBOPUECKUX MTPOEKTOB IO TEME.



https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/258ddc06-
1 ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10

AJKaHBI: COCTaB U CTPOCHHUE,

TOMOJIOTUYECKUH P

https://lesson.edu.ru/lesson/4da31505-
652d-4916-9e7c-
56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-
8la2be75c47a?backUrl=%2F04%2F10

Meras u 3TaH —

MIPOCTEMIINE NTPEACTABUTEIN 1

aJIKaHOB

VYcTaHoBlIeHHE JIOBEPUTENbHBIX OTHOIIEHUN MEXKAYy YUUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOUIMX MO3UTUBHOMY BOCIHPHSITHIO
yYaliuMHucs TpeOOBaHUN M MPOChO y4WTeNs, NMPHUBJICUEHUI0 UX BHUMAHHUS K 0OCyXJaeMoil Ha ypoke WH(OpMalu{, aKTHUBU3ALUU HX
O3HABATEILHON AESITEILHOCTH.

[ToOyx/1leHue MIKOJLHUKOB COOMIOAAaTh HA YpOKE OOIIETPUHSTHIE HOPMBI MOBEJCHMS, MpaBUiia OOLIEHUS CO CTAPIIUMU (YUUTENISMU) U
CBEPCTHUKAMH (ILKOJIbHUKAMU), IPUHIUIIBI YI€OHON TUCIMILIMHBI U CAMOOPIaHU3aLIH.

[IpuBnedyeHne BHUMaHUS IKOJIBHUKOB K [IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YpOKax sIBICHUH, OpraHu3aius Ux paboTsl ¢ oJlydaeMoil Ha
YPOKE COLMANbHO 3HAYMMOM MH(pOpMalueil — THULMUPOBaHHE €€ 00CYKIEHUs, BbICKA3bIBaHUS YYaIIMMUCS CBOETO MHEHHs 10 €€ MOBOLY,
BBIPAOOTKU CBOET0 K HEH OTHOLIEHHUS.

YMeHue xapakTepu3oBarh (PU3NYECKUE U XUMHUECKHE CBOMCTBA OPraHMUYECKUX BEIIECTB, CIIOCOOBI MX MOIY4YEHHs], IPUMEHEHUE U 3HaUEeHUE
B IIPUPO/JIE U )KU3HHU YEJIOBEKA.

[InaHupoBaHue M OCYLIECTBJICHHE HA MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI, IPOBEAECHUE HAONIOACHUS, YMEHHME JelaTh BBIBOJBI IO
pe3yibTaTaM 3KCIIepUMEHTA.

CnenoBaHue npaBuiiaM 06e30nacHOM paboThl B 1a00paTOPUU IPHU MCIIOJIB30BAaHUN XUMUYECKOM MOCyibl U 000pYyJOBAHUS.

IIpoBeneHne BBIYMCICHNS IO XUMUYECKUM YPaBHEHUSIM.

BeicTpanBanue pa3BEPHYTBIX NMUCBMEHHBIX M YCTHBIX OTBETOB C OMNOPOM Ha MHGpOpMalMI0 M3 y4yeOHUMKAa U CIIPAaBOYHBIX MaTepHasoB,
I'PaMOTHOE UCIIOJIb30BaHUE U3Y4E€HHOTO NOHATUIHOTO amnmapara Kypca XUMHUH.

Vcnonp3oBaHue NpU BBINOJHEHUH Y4eOHBIX 33JaHUN U B MPOLIECCE MCCIEI0BATENbCKON JIEATETbHOCTH HAyYHO-MOMYISPHYIO JINTEPATypy
XMMHMYECKOTO COJIEP/KaHus, CIIPaBOYHbIE MaTepHallbl, pecypchl IHTepHETA.

YMmeHue paboTaTh B Ipymnmnax u rnapax.

Hcnonp30BaHue HCCAEI0BATEIBCKUX U TBOPUYCCKUX ITPOCKTOB 110 TEMC



https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10

AJKeHBI: COCTaB U CTPOEHUE,

https://lesson.edu.ru/lesson/4038171e-

6 cBONCTBA 4158-4bd1-3e98-
18dc1cfb9399?backUrl=%2F04%2F10
OTUJEH U IPOMUIIEH — https://lesson.edu.ru/lesson/05ab5925-
7 MIPOCTEHIINE NTPEACTABUTEIN ba8e-499e-840b-
aJIKEHOB 70b5e8db71ae?backUrl=%2F04%2F10
[IpakTnueckas padora Ne 1. https://lesson.edu.ru/lesson/53cd2379-
8 «[Tony4yeHne THIICHA U 2a45-43b1-9f67-
W3yYEHHUE €r0 CBOMCTB) 7ebcdaf03ce0?backUrl=%2F04%2F10
Ancanmetst. byrazmer-1,3 u https://lesson.edu.ru/lesson/6df23393-
MeTuinoyraauen-1,3.
o [TonyyeHne CHUHTETHYECKOTO 5108-459F 201
a983b95b854a?backUrl=%2F04%2F10
Kay4dyKa ¥ PE3UHBI
AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS, https://lesson.edu.ru/lesson/05c9a929-
10 TOMOJIOTUYECKHM PSI. 6741-4d7c-84b5-
ALlETHIIEH — MPOCTEUIINIT 009292468356?backUrl=%2F04%2F10
MPEACTABUTEND ATKUHOB
https://lesson.edu.ru/lesson/7dada027-
Brluncnenus o ypaBHEHUIO
11 8448-418f-b416-

XUMHYECKOHN pC€aKknuun

fbaledd4ab6d?backUrl=%2F04%2F10

= VcTaHOBIICHHUE JOBCPUTCIIbHBIX OTHOIIEHUH MCKAY YUUTCIEM W C€ro Y4YCHUKAMH, CHOCO6CTBYIOH_[I/IX MMO3UTUBHOMY BOCIPUATHIO
yqaluuMucs Tpe60BaHHI>i u HpOCB6 Y4uTCIIs, MPUBJICUHCHUIO WX BHUMAHHUSA K O6CY)KI[86MOI>1 Ha YpPOKC I/IH(bOpMaI_[I/II/I, AKTHUBHU3allUd KX

IO03HABaTeILHON JACATCIIBHOCTH.

HO6y>KI[CHI/IC IIKOJIBHUKOB CO6J'IIO)IaTI:> Ha YpPOKE O6H_ICHpI/IH5{TBIe HOPMEI TIOBECACHHSA, ITpaBUJIa O6H.[6HI/I$I CO CTapmnMu (y‘lI/ITeJ'ISIMI/I) n

CBCpPCTHUKAMU (H_IKOJ'IBHI/IKaMI/I), ITPUHIIUTIBL yqe6H0171 AUCHUIUIMHBI U CAMOOPraHu3aIvm.

HpI/IBJ'IeLIeHI/IC BHUMaHUS IKOJIbBHUKOB K ICHHOCTHOMY ACIICKTY NU3YYAa€MbIX Ha YPOKax HBHGHHﬁ, opranu3anusa ux pa6OTI:>I C HOJ'Iy‘IElGMOfI Ha
YPOKE COLIMAJIBHO 3HAYUMOM HH(I)OpMaHHeﬁ — MHUIUHUPOBAHUC €C 06CY)KI[CHI/I$I, BBICKA3bIBAHUA YJalIUMUCA CBOCTO MHCHUA 10 €€ MOBOAY,
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BBIPA0OTKU CBOETO K HEW OTHOILICHHUS.

YMeHue xapakTepu3oBarh (pU3NYECKUe U XUMHUUECKHE CBOMCTBA OPraHMUECKUX BEIIECTB, CIIOCOOBI MX IMOTYYEHUs, IPUMEHEHUE U 3HAYCHUE
B IIPUPO/IC U )KU3HU YEJIOBEKA.

[ImanupoBaHWe W OCYIIECTBICHHE HA TPAKTHUKE XUMHUYECKHE OSKCIECPUMEHTHI, NMPOBEJICHHE HAONIOJCHUS, yMEHHE JeNaTh BBIBOJBI IO
pe3yibTaTtaM 3KCIIEPUMEHTA.

CnenoBanue npaBmiaM 6e30MacHoi paboThI B 1a00paTOPUU IPH UCTIOIB30BAHUU XUMUYCCKOU MOCYIBI U 000y TOBAHUSI.

[TpoBeneHne BEIYUCIICHHS 110 XUMHUYESCKUM YPABHCHHUSIM.

BricTpanBanue pa3BEPHYTHIX NMHUCBMEHHBIX M YCTHBIX OTBETOB C OMOpOH Ha WH(pOpManuio M3 y4eOHHKAa M CIPABOYHBIX MaTEpUAJIOB,
IPaMOTHOE UCTIOJIb30BaHUE M3Y4EHHOTO MOHATHITHOTO armapara Kypca XuMHUH.

Hcnonp30BaHre TpU BBHIMOJHEHHH Y4eOHBIX 3aJaHUN M B MPOIIECCE MCCIENOBATEIbCKON JEATEIBHOCTH HAYYHO-TIOMYISIPHYIO JINTEPATYPY
XAMHYECKOTO COJEp KaHus, CIPABOYHBIC MaTepHalIbl, pecypchl IHTepHeTa.

YMmenue paboTath B IpyIax u napax.

Hcnonp30BaHne HCCIIEIOBATEIHCKHX H TBOPUYECKUX MTPOEKTOB IO TEME.

https://lesson.edu.ru/lesson/d86d7d00-

Apenbl: 6€H30J1 U TOJIYOJ.

12 1 d5b4-491d-aded-
TOKCMYHOCTH apeHOB
c3ddal9feef4?backUrl=%2F04%2F10
['eneTnueckas cBs3b
13 YIJIEBOIOPOJIOB, 1 https://lesson.edu.ru/lesson/75957f70-
NPUHAIJIEKAIUX K 50f4-4910-b706-ac2d1b0f4c26
Pa3JIMYHBIM KJaccam
[IpupoHbIE HCTOUHUKHU
YIJI€BOIOPOJOB: IPUPOAHBIN https://lesson.edu.ru/lesson/99557a5e-
14 ra3 u MomnyTHble HePTIHbIE 1 2221-43e0-97b8-
ra3bl, HeTh U TPOIYKTHI €€ 983de535c44d?backUrl=%2F04%2F10
nepepaboTKu
IIpupoaHbIle HCTOUHUKHU https://lesson.edu.ru/lesson/6c919641-
15 YIJI€BOIOPOJOB: IPUPOIHBIN 7956-4130-b1fd-

ra3 U MOITYTHBIC He(bT}IHBIe

c7e71db395d7?backUrl=%2F04%2F10
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rasbl, HepTh ¥ IPOTYKTHI €€
nepepadboTKu

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

KonTtponsHas pabora o

16 ey Y TIICEOIODONLD 1 1 4eb5-46f2-8eas-
J1 IJIEB bl
pasAeity ROpoA 44d63cccf518?backUrl=%2F04%2F10
[IpenenbHbIe OTHOATOMHBIE
P https://lesson.edu.ru/lesson/5439c18b-
17 CHUPTHI: METAHOJI U ATAHOL. 1
7440-4b6f-bf84-c04fad71694f
Bopoponnas cBsizb
18 MHOroaTroMHbIE CIIUPTHI: 1 https://lesson.edu.ru/lesson/461aa9c8-
ATUJICHTJIMKOJb U TIULIEPUH c0ef-4827-a8e5-d12a0bedc826
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
https://lesson.edu.ru/lesson/649883b8-
19 (buznueckue 1 XuMU4ecKue 1

7c5f-4f16-896e-10a2278b08f1

CBOWCTBA, IPUMEHEHNE

YcTaHOBJIGHHE JOBEPUTEILHBIX OTHOIICHHH MEXIy YYHTEIEM W €ro YYEeHUKaMH, CIIOCOOCTBYIOIIUX TIO3UTUBHOMY BOCIPHSITHIO
yYamuMucsl TpeOOBaHWK W TPOCHO YUYUTENs, MPHUBICYCHUIO MX BHUMAaHHUA K OOCY)KIaeMOH Ha ypoke HH(OPMAaIUHU, aKTHBU3AIHMH X
MO03HABATEIBHOM NS TEIHHOCTH.

[ToGyxneHne MIKOJLHUKOB COONIOAATh HAa YpOKE OOIIEHPHUHSATHIE HOPMBI TOBEACHHS, MpaBWiIa OOIICHUS CO CTapIIUMH (YIUTEISIMH) U
CBEpCTHUKAMH (IIKOJIbHUKAMH ), IPUHIIUITEI Y4eOHOM TUCIMITIMHBI U CAMOOPTraHU3aIHH.

[TpuBnedyeHne BHUMaHUS IKOJILHUKOB K IICHHOCTHOMY acIeKTy U3y4aeMbIX Ha YPOKax sSIBIICHHI, OpPraHu3aIus uxX paboThl C MOJydaeMol Ha
YPOKE COIMAIBbHO 3HAYMMON MHPOPMaIIUEl — MHUIIMUPOBAHUE €€ OOCYKICHHS, BHICKA3bIBAaHUS YYAlIMHCS CBOETO MHEHHS T10 €€ MOBOJLY,
BBIPa0OTKU CBOETO K HEW OTHOIICHHSI.

YMeHue xapakTepu3oBarh (pU3NUecKue U XUMUUYECKUE CBOMCTBA OPraHMYECKUX BEIIECTB, COCOOBI UX MOJy4eHUs], IPUMEHEHNE U 3HAUCHUE
B IIPUPO/IC U )KU3HU YEIIOBEKA.

[ImaHupoBaHWe M OCYIISCTBICHHE HA TPAKTUKE XUMHUYCCKUE SKCIICPUMEHTBI, MPOBEICHHE HAOIIOICHUS, YMCHHUE JIeJIaTh BBIBOJBI 10
pe3ysbTaTtaM 3KCIIEPUMEHTA.

CrnenoBanue mpaBuiiamM 6e30macHoi paboThl B 1a00paTOpUU MPU UCHOIB30BAHUU XUMUYECKON MOCYIbl U 000pyI0BAHUSI.

[IpoBeneHne BRIYMCICHUS M0 XUMUYECKUM YPABHEHHUSM.

BricTpanBanue pa3BEPHYTHIX MUCHBMEHHBIX M YCTHBIX OTBETOB C OMOPON Ha MH(OpMaIMI0O U3 y4yeOHHKA W CIPABOYHBIX MaTEpUANIOB,
IrpaMOTHOE UCTIOJIB30BAHUE U3YYCHHOTO MOHATHIHOTO anmnapara Kypca XuMHUH.

Hcnonb3oBaHue MpH BBIMOJTHEHWN Y4EOHBIX 33JJaHU U B TPOIECCe MCCIIENOBATENBCKON NEATENLHOCTH HAYYHO-MIOMYISIPHYIO JTUTEpaTypy
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XMMHUYECKOTO COZIepP KaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl MIHTepHeTa.
» VYMmeHue paboTaTh B rpyMIax u napax.
» Hcnonp3oBaHHE MCCIEIOBATEIBCKUX M TBOPUYECKHUX MMPOEKTOB 110 TEME.

20 Anpaeruapl: GopManbaerin 1 https://lesson.edu.ru/lesson/8664b319-
U arerajgbIerua. ALeTOH Oba3-4945-b076-cb72e5858b90
OOHOOCHOBHEIE IIPEIEILHBIE

A pest https://lesson.edu.ru/lesson/b4feaa04-

21 KapOOHOBBIE KHCIIOTHI: 1

3438-4b57-a3ec-ba0f9fe63c0d
MYpaBbUHAS U YKCYCHas
[IpakTnueckas padora Ne 2.
. https://lesson.edu.ru/lesson/9834d408-
22 «CBoiicTBa pacTBOpa 1
. 386d-444a-8de3-7efba8b98cdb
YKCYCHOM KHUCITOTBI»
CreaprHOBas ¥ OJICMHOBAs
https://lesson.edu.ru/lesson/71ac43f2-
23 KHCJIOTHI, KaK MPEJCTaBUTEITN 1
a0d4-4945-a0eb-1e59cd5f4dof
BBICIITUX KAPOOHOBBIX KHCIIOT
MbiI1a KaK COJIM BBICIIAX
https://lesson.edu.ru/lesson/71ac43f2-
24 KapOOHOBBIX KHCIIOT, UX 1
. a0d4-4945-a0eb-1e59cd5f4dof
MOIOIIEE NEHCTBUE
CrnoxHbIe 3(DUPBI KaKk

o5 MIPOU3BO/IHBIE KAPOOHOBBIX 1 https://lesson.edu.ru/lesson/71ac43f2-
KHUCIIOT. [ MAPONIN3 CIOKHBIX a0d4-4945-a0eb-1e59cd5f4dof
a¢upoB
Kuper: tugpoms,

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

26 MIPUMEHEHHE, ONOJIOTHYeCKas 1

a0d4-4945-a0eb-1e59cd5f4dof
POJIb JKUPOB

= YcTaHOBJIEHHE JOBCPUTCIIbHBIX OTHOILIEHUM MCXKAY YUYUTCIEM H C€ro Yy4CHUKAMH, CHOCO6CTBYIOH_H/IX MMO3UTUBHOMY BOCIIPUATHIO
yqaluuMucs Tpe60BaHHﬁ u HpOCB6 YUYUTCIISA, MPUBJICUCHUIO WX BHUMAHHA K 060y>1<z[aeM0171 Ha YpPOKC HH(bOpMaHHH, AKTUBHU3allUN HX

MMO3HABATEILHOMN JIeTeIbHOCTH.
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[ToOyxneHue IKOJIbHUKOB COOMIOAATh HA YpOKE OOIICTIPHHSATHIE HOPMBI MOBEACHMS, NMpaBWiIa OOIICHUS CO CTapIIMMU (YUUTEISIMHU) H
CBEPCTHUKAMH (IKOJIbHUKAMH ), TPUHIIHUIIEI Y4eOHOM TUCIMIIMHBI U CAMOOPTraHU3AIMH.

[IpuBneueHne BHUMaHU IIKOJIbHUKOB K IEHHOCTHOMY aclleKTy M3Y4aeMbIX Ha ypOKax sSIBJICHUM, OpraHu3alus UxX padoThl C MoIy4aeMoi Ha
YPOKE COMaJIbHO 3HAYUMOU I/IH(l)OpMaIII/Ief/'I — MHUIOUHUPOBAHUC €C 06CY)KI[€HI/I$I, BBICKAa3bIBaAHUA YYalIUMHCA CBOCTO MHCHUA 110 €€ IIOBOAY,
BBIPAOOTKHU CBOETO K HEW OTHOLICHHUS.

VYMenune XapaKTCpUu30BaTh (1)I/IBI/I‘I€CKI/I€ 1 XUMUYECKUE CBOMCTBA OpTraHN4YC€CKUX BCIICCTB, CIIOCOOBI X IMOJIydCHUA, IPUMCHCHUC U 3HAUCHUC
B MIPUPOJIC U KU3HU YEITOBEKA.

HJ'IaHI/IpOBaHI/IC U OCYHICCTBJICHUC Ha IMPAKTHKE XUMHUYCCKUC OKCIICPUMCHTBI, IMPOBCACHUC Ha6J'II-OI[€HI/I$I, YMCEHUE [€JIaTb BBIBOJbLI I10
pe3yibpTaTaM dKCIIepUMEHTA.

CrnenoBanue mmpaBuiam 06e€30macHON padOTHI B 1a00paTOPUU IPHU UCTIOIB30BAHIUHM XUMUUYECKON TTOCY/IBI B 000PYI0BaHUSI.

HpOBeHeHI/Ie BBIYUCIICHUSA 110 XUMHUYCCKHUM YPaBHCHUAM.

BricTpanBanue pa3BEPHYTHIX NMUCHBMEHHBIX U YCTHBIX OTBETOB C OMOPON Ha MHGOpPMALMI0 M3 Y4eOHUMKAa M CIPABOYHBIX MAaTepHalOB,
I'paMOTHO€ UCIIOJIB30BAHUC U3YUCHHOTO HOHATHIHOTO arrmapara Kypca XuMHH.

Hcnonp3oBaHue MpH BBHINOJIHEHWN YYEOHBIX 33JJaHUI U B MPOLECCE MCCIEA0BATEIbCKOM AEATEIbHOCTH HAYYHO-TIOMYISIPHYIO JUTEpaTypy
XUMHUYECKOTO COAEPKAHNUs, CIIPAaBOYHbIE MaTepUalbl, pecypcsl VIHTepHeTa.

YMeHne paboTaTh B TpyImax u mapax.

Hcnonp30BaHue HCCIEIOBATEIBCKUX H TBOPUYECKUX MTPOEKTOB IO TEME.

VrneBoasl: cocTas,
KJaccudukanus.
. https://lesson.edu.ru/lesson/709ce43a-
27 Bakneiimme npeacTaBuTeNu: 1
deb6-4281-963b-01d2e212d4d0
TJIF0K03a, PpyKTO3a,
caxaposa
28 Kpaxman u nemirono3a kak 1 https://lesson.edu.ru/lesson/690fbb76-
NIIPUPOIHBIE MOJIUMEPHI f94a-4f77-bbbe-3d3ae748f716
KonTtponpHas padoTa no
29 paszeny 1 1 https://lesson.edu.ru/lesson/66a7bd94-
«Kucnopozaconepxaiue 2bc5-4ec7-b7c¢7-ff893919d25a
OPraHUYEeCKUE COCTUHEHUS»

YcTaHoBIeHHE JOBCPUTCIIbHBIX OTHOIIICHUM MCXKAY YUYUTCIEM H C€ro Yy4CHUKAMH, CHOCO6CTBYIOH_[I/IX MMO3UTUBHOMY BOCIPHUATHIO
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y4JaluMucs TpeOOBaHUN M MPOCHO yUYHUTENsl, MPUBJICUCHHIO MX BHUMAHHUSA K 0OCYXJaeMOil Ha ypoke MH(POpPMAalWH, aKTUBU3ALMH HX
[I03HABATEIILHOU JIEATEIbHOCTH.

[ToOyxneHne IKOJIBHUKOB COOJIOAATh HA YpPOKE OOIICTIPHHSTHIE HOPMBI MOBEJICHHS, MpaBWiIa OOMICHUS CO CTapIIMMHU (YUUTEISIMHU) H
CBEPCTHUKAMH (IIKOJIBHUKAMHU ), IPUHIIUITEI Y4€OHOH TUCIUILIMHBI U CAMOOPTaHU3AIHH.

[TpuBnedyeHne BHUMaHUS IIKOJFHUKOB K IIEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha YpOKax sSiBJICHUH, OpraHu3anus X padoThl ¢ OJTy4aeMoi Ha
YPOKE COIMAIBHO 3HAYMMON MH(POPMaIueil — THUIMUPOBAHUE €€ 0OCYKICHHS, BHICKA3bIBAaHUS YYAIIMHCS CBOETO MHEHHS T10 €€ MOBOJY,
BBIPA0OTKH CBOETO K HEW OTHOIICHHSI.

YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKHE CBOMCTBA OPraHMUECKUX BEIIECTB, CIIOCOOBI MX MOTYYeHUs, TPIMEHEHUE U 3HAYCHUE
B IIPUPO/IC 1 )KU3HU YETOBEKA.

[ImaHupoBaHWe W OCYIIECTBICHHE HAa TPAKTUKE XUMHUYECKHE OSKCIEPUMEHTHI, MPOBEICHHE HAOIIONEHUs, YMEHHE JeNaTh BBIBOIBI MO
pe3yibTaTaM 3KCIepUMEHTA.

CnenoBanue npaBuiiaM 06e30MacHOM paboThl B 1a00paTOPUX IPU UCHOJIB30BaHUU XUMUYECKON MOCYbl U 000py10BaHUSI.

[IpoBeneHNE BHIYHCICHHS IO XAMUYECKAM YPaBHEHUSIM.

BricTpanBanue pa3BEPHYTHIX NMHUCHMEHHBIX M YCTHBIX OTBETOB C OMOPOH Ha WHGOpPMANWIO W3 y4eOHWKAa M CIIPABOYHBIX MaTEpPHAJIOB,
IpaMOTHOE UCIIOJIF30BaHUE H3YUYEHHOTO MOHATHITHOTO arnmapara Kypca XUMHUH.

Vcnonp3oBaHue NpU BBINOJHEHUH Y4EOHBIX 33JaHUN U B IPOLIECCE MCCIENI0BATENbCKON AEATEIBHOCTH HAY4HO-MOMYJSPHYIO JINTEPATypy
XMMUYECKOT0 COJEp KaHus, CIIPpaBOYHbIE MaTepHallbl, pecypchbl MIHTepHeTa.

YMeHue paboTaTh B IpyImnax u napax.

Vcnonp30BaHue UCCIE0BATENBCKUX U TBOPUYECKUX ITPOEKTOB IO TEME.

30 AMUHBI: METWJIAMUH U 1 https://lesson.edu.ru/lesson/0c608a59-
AHWJINH 4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTEI KaK
aMmdoTepHbIC OPraHUYECKUE

https://lesson.edu.ru/lesson/c2f2f3d7-
31 COEIMHEHMS, X 1
43d1-4873-ace0-78ecab009628
OHMOJIOTHYECKOE 3HAUECHUE.
Ilenrtu bl
Benku xax nmpupoHbIe
PHpOA https://lesson.edu.ru/lesson/45b81dac-
32 BBICOKOMOJIEKYJISIPHBIE 1

acba-440e-99e3-14c3ba78050a

COCAMHCHUA



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/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

YcraHOBIEHHE JOBEPUTENBHBIX OTHOIICHUHA MEXIy YYHUTEIEM W €ro YYEeHHUKaMH, CIIOCOOCTBYIOIIMX TTO3UTUBHOMY BOCIIPHSITHIO
y4JamuMucs TpeOOBaHUN M MPOCHO y4YHUTENsl, NMPUBICUCHUIO MX BHUMAHHUA K OOCYXKJAaeMOll Ha ypoke HH(OPMAalUH, aKTHBU3AIHMHA HX
II03HABATEIBHOU JIEATEIbHOCTH.

[ToOyxneHne IMKOJIBHUKOB COOMIOAATh HA YpOKE OOIICTIPHHSATHIE HOPMBI MOBEICHHS, NMpaBWiIa OOIMICHUS CO CTapIIMMU (YUUTEISIMHU) H
CBEPCTHUKAMH (IIKOJIBHUKAMH ), IPUHIIUITEI Y4€OHOH TUCIUILIMHBI U CAMOOPTaHU3AIHH.

[IpuBnedyeHne BHUMaHUS IKOJIFHUKOB K IIGHHOCTHOMY acIeKTy M3y4aeMbIX Ha YPOKax sSIBJICHHI, OpraHu3aus ux paboThl C MorydaeMoi Ha
YPOKE COIMAIBHO 3HAYMMON MH(POPMaIeil — MHUIMUPOBAHUE €€ 0OCYKICHHS, BHICKA3bIBAaHUS YIAIIMHCS CBOETO MHEHHS T10 €€ MOBOJLY,
BBIPAOOTKH CBOETO K HEW OTHOIIICHHSI.

YMeHne xapakTepu3oBarh GU3NYECKHe U XUMHUECKHEe CBOMCTBA OPraHMUECKUX BEIIECTB, CIIOCOOBI MX IOTYYeHUs, TPIMEHEHUE U 3HAYCHUE
B IIPUPO/IC 1 )KU3HU YEIOBEKA.

[TImaHupoBaHWEe W OCYIIECTBIICHHE HA TPAKTUKE XUMHUYECKHE OSKCIIEPUMEHTHI, TPOBEICHHE HAOIIONEHUS, YMEHHE JIeNIaTh BBIBOABI 10
pe3ysbTaTaM 3KCIepUMEHTA.

CnenoBanue npaBuiiaM 6e30macHoi paboThl B 1a00paTOpUU IPU UCHOJIB30BaHUU XUMUYECKON MOCYbl U 000pyI0BaHUSI.

[TpoBeneHNE BHIYUCICHHS IO XAMUYECKAM YPaBHEHUSIM.

BricTpanBanne pa3BEPHYTHIX NMUCHBMEHHBIX M YCTHBIX OTBETOB C OTMOPOW HAa WH(OPMAIMIO W3 y4eOHMKA W CIPABOYHBIX MAaTEpUAIOB,
IPaMOTHOE UCIIOJIb30BaHUE U3Y4E€HHOTO NOHATHITHOTO anmnapara Kypca XUMHUH.

Vcnonp3oBaHue NpuU BBINOJHEHUH Y4EOHBIX 33JaHUN U B IPOLIECCE MCCIIEN0BATENbCKON AEATEIBHOCTH HAY4HO-MOMYJISPHYIO JINTEPATypy
XMMUYECKOT0 COJEP KaHNUs, CIIPaBOYHbIE MaTepHallbl, pecypchl MIHTepHeTa.

YMeHue paboTaTh B rpymnmnax 1 rnapax.

Vcnonp3oBaHue HUCCIEI0BATENbCKUX U TBOPUYECKUX IIPOEKTOB IO TEME.

OCHOBHBIE HOHATHUA XUMUU
https://lesson.edu.ru/lesson/c19e6ffc-

33 BBICOKOMOJIEKYJISIPHBIX 1
. 7d70-46cc-a9ee-ebfac27dead9
COEIUHEHHU I
OCHOBHBIEC METOJIBI CHHTE3a
https://lesson.edu.ru/lesson/1600e4a4-
BBICOKOMOJIEKYJISIPHBIX
34 1 d259-4ba9-9632-

coeguHeHui. IlmacTmaccsl,
g 994faedce366?backUrl=%2F04%2F10

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34 2 2



https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10

11 KVIACC

KosnuyectBo yacos
Ne Mara DJIeKTpOHHbIe M poBbIe

Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bceero H3y4eHusi = oOpa3oBaTesIbHbIE pecypchl

padoThI padoTsbI

YcraHOBIIEHHE JOBEPUTENFHBIX OTHOIIEHHH MEXIy YYHTEIEM W €ro YYEeHUKaMH, CIIOCOOCTBYIOIIMX ITO3UTHBHOMY BOCIHPHUSATHIO
ydamuMucs TpeOOBaHWK W TPOCHO YUYUTENs, NMPHUBICUYEHUIO MX BHUMAaHHA K OOCY)KIZaeMOW Ha ypoke WH(pOpMAIMH, aKTUBU3AIUN HX
ITO3HABATEIIBHOM JIEATEIbHOCTH.

[ToOyx/1leHne MIKOJILHUKOB COOMIOAAaTh HA YpOKE OOIIENPHUHSATHIE HOPMBI MOBEJCHMS, MpaBUiIa OOLIEHUS CO CTapIUMU (YUUTEISIMHU) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), IPUHIIUITEI Y4eOHOM TUCIUIIMHBI U CAMOOPTaHU3AIHH.

[TpuBnedyeHne BHUMaHUS MIKOJFHUKOB K IIEHHOCTHOMY aCTeKTY M3y4aeMbIX Ha YpOKax sSIBJICHHI, OpraHu3aIus ux paboThl C IMorydaeMoi Ha
YPOKE COIMAaTbHO 3HAYMMON MH(POPMaINeil — MHUIUUPOBAHUE €€ 0OCYKICHHS, BHICKA3bIBAaHUS YIAlIMHCS CBOETO MHEHHS 110 €€ MOBOJLY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUSI.

YMeHne xapakTepu3oBarh (U3NIeCKre U XUMHUECKHE CBOMCTBA OPraHMUECKUX BEIIECTB, CIIOCOOBI MX IOTYYEHUs, TPIMEHEHUE U 3HAYCHUE
B MIPUPOJIE U )KU3HU YEIOBEKA.

[InanupoBaHue M OCYLIECTBICHHE HA MPAKTHKE XWMUYECKUE SKCIEPUMEHTHI, MpOBEJECHUE HAOMIOACHUS, YMEHHE JelaTh BBIBOJBI IO
pe3yibTaTaM 3KCIepUMEHTA.

CrnenoBanue mpaBuiam 06€30macHOM pabOTHI B 1a00paTOPUHU TP MCTIOIB30BAHUH XUMHUUYECKON TTOCY/IBI B 000PYI0BaHHUSI.

[IpoBeneHne BIUMCICHUS [0 XUMHUYECKUM YPAaBHEHUSIM.

BricTpanBanue pa3BEPHYTHIX NMUCHBMEHHBIX U YCTHBIX OTBETOB C OMOPON Ha MHGOpPMALMI0 M3 Y4eOHUKAa M CIPABOYHBIX MAaTepHAalOB,
IrPaMOTHOE UCHOJIb30BAaHUE U3YYEHHOTO MOHATHIHOIO anmnapara Kypca XuMuu.

Hcnonb3oBanue MpH BBINOJIHEHWN Y4eOHBIX 3aJaHUIl M B MPOIECCE HCCIEA0BATEIbCKON EATENbHOCTH HAYYHO-TIOMYISIPHYIO JUTEpaTypy
XMUMHYECKOTO COJIepKaHus, CIIPaBOYHBIE MaTepHalibl, pecypchl HTepHeTa.

YMmenue paboTath B IpyIax v napax.

Hcnonb30BaHue UCCIIEOBATENBCKUX U TBOPUECKUX MMPOEKTOB IO TEME.

XUMHAYECKUH DJIEMEHT. ATOM.

https://lesson.edu.ru/lesson/20b1df2e-
DneKTpoHHas KOH(Uryparus 1

6ce4-435b-b6dc-5155d30a45fa

aTOMOB

[Iepuonnueckuii 3aKOH U 1 https://lesson.edu.ru/lesson/e7d48881-



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

[Tepuonnueckas cucrema 055d-49da-a49c-7375¢c3d033e9

XUMUYeCcKuX dneMeHToB 1. Y.
MenneneeBa, nX CBA3b C
COBPEMEHHOM Teopuen
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX

JIIEMEHTOB U UX COEIUHEHUN
https://lesson.edu.ru/lesson/2859ec02-

8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/12bfc348-
007f-4796-bcda-180fc6b720fe

0 TPYIIIaM | IIePUOJIaM.
3HavYeHHE TIEPUOTUIECKOTO 1

3aKOHa U CUCTCMBI

XUMHUYECKnX 3iementoB [[. 1.
MenneneeBa B pa3BUTHU

HayKu

YcTaHOBJIGHHE JOBEPHUTEIBHBIX OTHOIICHHHA MEXKIY YYHTEIeM M €ro YYEeHHKaMH, CIIOCOOCTBYIOIIMX TIO3UTUBHOMY BOCIPHSTHIO
yyamuMucs TpeOOBaHWK W TPOCHO YUYUTENs, MPHUBICYCHUIO MX BHUMAaHHA K OOCY)KZaeMOW Ha ypoke WH(GOpMAIMH, aKTUBU3AIUU HX
MO03HABATEIBHOM NESITEIHHOCTH.

[ToGyxneHne MIKOJLHUKOB COOJMIOATh HAa YpOKE OOIIENPUHATHIC HOPMBI TOBEJACHUS, MpaBuja OOMIEHUS CO CTApIIMMU (YIUTEISIMU) U
CBEpCTHUKAMH (IIKOJIbHUKAMHU ), IPUHIIUITEI Y4eOHOM TUCIMITIMHBI U CAMOOPTaHU3aIHH.

[TpuBnedyeHne BHUMaHUS MIKOJLHUKOB K IIGHHOCTHOMY acCIeKTY M3y4aeMbIX Ha YPOKax sSIBJIICHHI, OpraHH3alysi UX padoThl ¢ OJIy4aeMoil Ha
YPOKE COIMAIBbHO 3HAYMMON MHPOPMaIIUel — MHUIIMUPOBAHUE €€ OOCYKICHHS, BHICKA3bIBAaHUS YYalIMHCS CBOETO MHEHHS T10 €€ MOBOJLY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUSI.

YMeHue xapakTepus3oBarh (pU3nuecKue U XUMUUYECKUE CBOMCTBA OPraHMUYECKUX BEIIECTB, CIOCOOBI UX MOJy4eHUs], IPUMEHEHNE U 3HAaUCHUE
B IIPUPO/IC U )KU3HU YEIIOBEKA.

[TnmaHupoBaHMEe M OCYIISCTBICHHE HA TPAKTUKE XUMHUYCCKUE SKCIICPUMEHTBI, MPOBEICHHE HAOJIOJICHUS, YMCHHUE JeiaTh BBIBOJBI IO
pe3ysbTaTtaM 3KCIIEPUMEHTA.

CrnenoBanue mpaBuiiaM 6e30macHoii paboThl B 1a00PaTOPUN TPU UCMIOJIBF30BAHUN XUMUYECKOM MOCYBI U 000pyIOBAHUSI.

[IpoBeneHne BRIYMCICHUS M0 XUMUYECKUM YPABHEHHUSM.

BricTpanBanue pa3BEPHYTHIX MUCHBMEHHBIX U YCTHBIX OTBETOB C OMOPON Ha WHGOpPMAIMI0 M3 Y4eOHUKAa M CIPABOYHBIX MAaTEpPHAalOB,
IrPaMOTHOE UCTIOJIB30BAHUE U3YYEHHOTO MOHATHITHOTO amnmapara Kypca XUMHUU.



https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe

Vcnonp3oBaHue NpU BBIMOJHEHUH Y4eOHBIX 33JaHUN U B MPOILECCE MCCIENOBATENbCKON ACATEIBHOCTH HAYYHO-MIOMYJSIPHYIO JINTEPATYPy
XMMHUYECKOTO COIEp)KaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa.

YMmenue paboTaTh B Irpymnmnax u mnapax.

Vcnonp30BaHnE HCCIEIOBATEIBCKUX U TBOPUYECKUX MTPOEKTOB IO TEME.

CrpoeHue BeniecTna.
XuMunyeckas CBsi3b, €€ BUbI;
MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U.
Boaoponnas cBsizb

https://lesson.edu.ru/lesson/a9c9able-
e387-4ffe-bcfb-aca9c7241b21

BanentHoCTb.
DIIEKTPOOTPUIIATETLHOCTb.
CreneHb OKUCTIEHUS.
BeniecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

https://lesson.edu.ru/lesson/a9c9able-
e387-4ffe-bcfb-
aca9c7241b21?backUrl=%2F04%2F11

[TonsiTue 0 AUCTIEPCHBIX
cucremMax. VIcTUHHEBIE U
KOJIJIOMJTHBIE PaCTBOPBI.
MaccoBas 10Jid BellecTBa B
pacTBope

https://lesson.edu.ru/lesson/8ae38beb-
e06f-4fae-9729-69903109f968

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHenuii. I'eneTnueckas
CBSI3b HEOPraHUYECKHUX
BEII[ECTB, PA3TUYHBIX KJIACCOB

https://lesson.edu.ru/lesson/5e33bc30-
805d-41fe-bf72-860434f45f57

Knaccudukarnus XuMHUYECKUX
peaKurii B HEOPTraHUYECKOU U
OpraHUYEeCKOM XUMHH. 3aKOH

https://lesson.edu.ru/lesson/75637222-

d397-4b13-810a-cc7bca9e8alc



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/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c

COXpaHEHUsI MACCHI BELIECTB;
3aKOH COXpaHEHUs U
IIpEBpALICHUS DHEPTUHU IIPU
XUMHUYECKUX PEAKLUAX

CKopoCTh peakiuu.

https://lesson.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

9 OO0OpaTUMBIE PEAKIIUH.
x p peakl https://lesson.edu.ru/lesson/0e41e568-
NMHYECKOE PABHOBECHUE
p 0a2b-4605-bb92-35d1ab69f9ba
[IpakTnueckas padora Ne 1.

10 «BnusHune pa3IuuHbIX https://lesson.edu.ru/lesson/fOcb5def-
(baKTOpOB Ha CKOpPOCTb 307e-4575-89d0-86041b603655
XUMHUUYECKON PEAKIIUN»

DIIEKTPOJIUTHYECKAS
nuccormarny. [lonsarue o

https://lesson.edu.ru/lesson/237cdb54-
BOAOPOHOM TIoKasaTele (pH) 2787-4817-8330-6e027b075645

11 acTtBopa. Peakniuu noHHoro
p6 p r H https://lesson.edu.ru/lesson/e2b3e2ce-
oOMeHa. 'maponns

P c781-40be-bb00-fab862636f7e
OpPraHM4eCcKux 1
HEOpPraHWYECKUX BELIECTB
OKHUCIIUTEILHO-
https://lesson.edu.ru/lesson/8f219cef-
BOCCTAHOBHTCIILHBIC PEAKIIH. 7a8a-44d5-b58a-b3d1b2eeb237
12 ITonsarue 00 3neKTpoIn3e
p https://lesson.edu.ru/lesson/32e5edc9-
acIUIaBOB U PACTBOPOB
pactt PactBop cb82-4f4a-ad5e-4f56bc7e14ed
cojeit
KourponbsHas pabora 1o
p P https://lesson.edu.ru/lesson/cc14f97b-

13 pasaety «TeopeTI/IquKI/Ie ada3-4ac9-a123-dadc40973c6f
OCHOBBI XUMUN»

14 Mertamnisl, UX HOJ0KEHUE B https://lesson.edu.ru/lesson/a0d5bd16-

IIepuoaunueckoii cucreme

683e-4ale-8073-70c604e9c862



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862

XUMUYECcKuX deMeHToB J1. 1.
MenpeneeBa 1 0COOCHHOCTH
cTpoenus atoMoB. O0mIne
(u3nuecKkue CBOMCTBa
METaJJIOB

CrutaBsl METAJUIOB.

https://lesson.edu.ru/lesson/a0d5bd16-

15 DNEKTPOXUMHUUECKUN Psifl
. 683e-4ale-8073-70c604e9c862
HaIpsHKEHU METaJIOB
XUMHYECKHE CBOUCTBA
BaKHEHIINX METAJUIOB
o o . https://lesson.edu.ru/lesson/e7ff8162-
16 (HATpWiA, KM, KAJTBITHA,
o o 0d4d-40f8-b9f7-422c3e710750
MarHui, aJIOMAHHAN) U UX
COeqUHEHNN
XuMHYeCKHe CBOMCTBA
https://lesson.edu.ru/lesson/e7ff8162-
17 XpoMa, MeJIU ¥ UX
. 0d4d-40f8-b9f7-422c3e710750
COEIMHEHUN
XuMHYeCKHe CBOMCTBA
https://lesson.edu.ru/lesson/e7ff8162-
18 LIMHKA, JKeJIe3a U UX
. 0d4d-40f8-b9f7-422c3e710750
COEIMHEHUN
[TpakTuueckas padota Ne 2.
19 "Pemenue https://lesson.edu.ru/lesson/6545ec44-
JKCIIEPUMEHTAIIBHBIX 33124 34c5-43f6-826b-a648d7d6fef7
o TeMe «MeTtamib»"
HemeTtamnel, X M0JI0KEHHE B
[Tepuoauueckoit cucreme
https://lesson.edu.ru/lesson/2390b83e-
20 XUMHUYECKUX daeMeHToB 1. 1.
2935-4c96-bd3a-25f26d9c1139
MenzeneeBa 1 0COOEHHOCTH
CTPOEHHMS aTOMOB
21 dusnueckue CBOMCTBA https://lesson.edu.ru/lesson/cfb70c37-



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/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
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/cfb70c37-2784-4c66-be05-b0966dffb673

HEMETAJJIOB. AJUIOTPONUS
HEMETAJUJIOB (Ha mpuMepe
KHCIIOpoa, cepbl, pochopa u
yriepojia)

2784-4c66-be05-b0966dffb673

XUMHYECKHE CBOUCTBA

https://lesson.edu.ru/lesson/cfb70c37-

22 raJIoreHOB, CEPHI U UX
. p 2784-4¢c66-be05-b0966dffb673
COEIMHEHUN
23 XnMHdecKre CBOMCTBA a30Ta, https://lesson.edu.ru/lesson/cfb70c37-
dbocodpa u uX coeTMHEHUI 2784-4c66-be05-b0966dffb673
XUMHYECKHE CBOMCTBA
24 PO, KDEMHIS 11X https://lesson.edu.ru/lesson/cfb70c37-
yHIepoZa, vp 2784-4c66-be05-b0966dffb673
COEIMHEHUN
o5 [IpuMeHeHne BaxxHENIIUX https://lesson.edu.ru/lesson/cfb70c37-
HEMETAJIOB U X COESIUHECHUN 2784-4c66-be05-b0966dffb673
Oo6o00611IEHNE U
cUCTEMAaTU3aLys 3HaHUH 110
26 TeMe «HemeTamnsy. https://lesson.edu.ru/lesson/029ee9f3-
Brrunciienust no ypaBHEHUSIM 6675-4682-9ba8-7fca5cal8277
XUMHUYECKUX PEaKInil U
TEPMOXUMHUYECKHUE PACUETHI
[IpakTrueckas padota Ne 3.
97 «Pemienune https://lesson.edu.ru/lesson/cfb70c37-
JKCIIEPUMEHTAIIBHBIX 33124 2784-4c66-be05-b0966dffb673
no teMe "HemeTtaiier"»
KonTtpoabHasg padora 1mo
p p https://lesson.edu.ru/lesson/029ee9f3-
28 TeMaM «MeTaiel» U
6675-4682-9ba8-7fca5cal8277
«HemeTtamisl»
https://lesson.edu.ru/lesson/c6c5af9a-
29 Heopranunueckue n

9645-4604-9834-59151d566a61



https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61

OpraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHMYECKUe OCHOBAHUS

30

AmdorepHbIe

HEOpPraHUYECKUe U

OPraHUYECKUE COCIUHEHUS. 1 https://lesson.edu.ru/lesson/46b429e4-
I'eneTnueckas cBs3b 931c-43fb-a2ba-beSeObbeddef

HCOPraHNM4CCKUX 1

OpraHn4YeCKuX BEIICCTB

VYcTaHOBIIEHHE JIOBEPUTENbHBIX OTHOIIEHUH MEXKAYy YUUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOUIMX IMO3UTUBHOMY BOCHPUSATHIO
yYaluMucs TpeOOBaHUN M MPOChO ydWTeNsl, MPHUBJICUEHUI0 MX BHUMAaHHUSA K 0OCykJIaeMoil Ha ypoke HMH(OpMalW{, aKTUBU3ALUUU HX
O3HABATEILHON NESITEILHOCTH.

[ToOyx/1leHue MIKOJILHUKOB COOMIOAAaTh HA YpOKE OOIIENPHUHSTHIE HOPMBI MOBEICHMS, MpaBUia OOLIEHUS CO CTapIUMU (YUUTEISIMHU) U
CBEPCTHUKAMH (ILIKOJIbHUKAMH ), IPUHIMIIBI y4eOHOHN TUCIMILIIMHBI U CAMOOPTraHU3aLHH.

[IpuBnedyeHne BHUMaHUS IKOJIBHUKOB K [IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YpPOKax sIBICHUH, OpraHu3aius Ux paboTsl ¢ oJydaeMoi Ha
YPOKE COLMANbHO 3HAYMMOM MH(pOpMaLuell — THULMUPOBAaHUE €€ 00CYKICHUs, BbICKA3bIBAaHUS YYalIMMHCA CBOEIO MHEHHMS 110 €€ MOBOJY,
BBIPAOOTKU CBOETO K HEH OTHOLIEHHS.

YMeHue xapakTepu3oBarh (PU3NYECKUE U XUMHUECKHE CBOMCTBA OPraHMUYECKUX BEIIECTB, CIIOCOObI MX MOIY4YEHHs], IPUMEHEHUE U 3HAaYEHUE
B [IPUPO/JIE U )KU3HU YEJIOBEKA.

[InaHupoBaHMe M OCYLIECTBJICHHE HA NPAKTUKE XUMHUYECKUE SKCIEPUMEHTBI, IPOBEJICHHE HAOIIOIEHMs, YMEHHE JAeNaTh BBIBOJBI IO
pe3yibTaTtaM 3KCIIepUMEHTA.

CnenoBaHue npaBuiiaM 06e30nacHOM paboThl B 1a00paTOpPUU IPU MCIIOJIB30BAaHUN XUMUYECKOM MOCy/ibl U 000pYyJOBAHUS.

IIpoBeneHne BIYMCICHNUS IO XUMUYECKUM YPaBHEHUSIM.

BeicTpanBaHue pa3BEPHYTHIX NMUCBMEHHBIX M YCTHBIX OTBETOB C OMNOPOM Ha MHGpOpMalUI0 M3 yuyeOHUMKAa U CIIPAaBOYHBIX MaTe€pHasoB,
I'PaMOTHOE UCIIOJIb30BaHUE U3Y4E€HHOTO NOHATUIHOTO amnmapara Kypca XUMHUH.

Vcnonp3oBaHue NpHU BBINOJHEHUH YYEOHBIX 33aJJaHMN U B MpOILECcCe UCCIEI0BATEIbCKON JESITEIbHOCTH HAYyYHO-TOMYIISPHYIO JINTEPATypy
XMMHMUYECKOTO COJIEp/KaHus, CIIPaBOYHbIE MaTepHallbl, pecypchl IHTepHETA.

YMmeHue paboTaTh B Ipymnmnax u rnapax.

Hcnonp30BaHue HCCIEI0BATEIBCKUX U TBOPUYCCKUX IPOCKTOB 110 TEMC.



https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef

Pomnp xuMuu B o0ecIieueHun

9KOJIOTHYSCKOM,
. . https://lesson.edu.ru/lesson/f5999557-
31 SHEPreTUYECKOM U MUIIEBOU 1
18c8-4853-83a0-588bf830407a
0€301aCHOCTH, Pa3BUTUHU
METUITTHBI
[IpencraBnenust 06 0OmMMUX
32 Hay4HBIX IPUHIMIIAX 1 https://lesson.edu.ru/lesson/f5999557-
MIPOMBILIIEHHOTO MOJIYYEHUS 18c8-4853-83a0-588bf830407a
BaKHEHUINX BEIIECTB
33 UYenosek B MUpE BEUIECTB U 1 https://lesson.edu.ru/lesson/acd826cf-
MaTepualioB ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/b8e4d657-
34 XuUMHS ¥ 3I0pOBbE YEIIOBEKA 1
2cc7-4860-8583-9f76edc8a59f
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME



https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3aoB
A.A., Jlynun B.B.; nox penaknueii Jlyauna B.B., O61iecTBo ¢ orpaHnueHHON
O0TBETCTBEHHOCTHIO «[IPODAY»; AxiimonepHoe o01iectBo «M3matenbeTBo
«IIpocBemenue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIynun
B.B.; nox penaxmueii Jlyauna B.B., OGmiectBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o01iecTBo «M3m1atenbeTBO

«HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

"Metoaudeckoe rmocooue k yaeonukam B. B. Epemuna, H. E. Ky3pmenko, B.
N. Tepenuna u np. «Xumusi. bazoBeiit ypoBenb». 10—11 kmacc"

3anmaynuk o xumun: 10 Kmacc: ass yqanuxcst o0eo0pa3oBaTeIbHBIX
yupexnenuit/ H.E. Ky3nernosa, A.H. JleBkuna.- M:. Beara-I'pag.

3amaynuk o xumuu: 11 xacc: ans yqamuxcsi o0meo0pa3oBaTeIbHBIX

yupexaennit/ H.E. Ky3nemnosa, A.H. Jleskuna.- M:. Beara-I"pad.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://lbz.ru/metodist/iumk/chemistry/e-r.php

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

OLHEHOYHBIE MATEPHUAJIBI

Jliist mpoBeieHUsT KOHTPOIBHBIX paboT B 10-11 kiaccax ucnonbzyercs
ornieHouHble Matepuana u3z YMK Jleskun, Ky3nenona: Xumus. 10 knacc.
3agaunuk. ®I'OC. JleBkun, Ky3nenosa: Xumus. 11 knacc. 3agaunuk. bazobiii
ypoBeHb. PI'OC


https://lbz.ru/metodist/iumk/chemistry/e-r.php
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
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