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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToJIokeHu «CTparerun pa3BUTHUsl BocmuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanpHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYeCcKoe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTro 00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercs xXumudeckoe o00Opa3oBaHUE
0o0ydJaromuxcs Ha YPOBHE CPEHEr0 OO0IIero oOpa3oBaHMS CpPEICTBAMH YIeOHOTO
npeaMera «XuMUus», COIEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHUAIbHON XU3HU OOINECTBa, a TaKXe C Y4ETOM
o0mMX 1eaell M MPUHILUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparnum.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCSs B XMMHUU Ha OCHOBE IOHUMAHMS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUs KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW HAa  OMNpENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHud O CcTpoeHuu BemecTB. CBemeHus 00 U3ydaeMblX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABIICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHUS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOTMUECKUX MO3ULUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IpPYTMMH HayKaMU, PacKpbIBalOT €€ poiib B IO3HABATEIbHOW M MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBA3AHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUS  OPUEHTUPOBAHO  HA
dopMupoBaHue y 0O0YyYaroOUIMXCS MUPOBO33PEHYECKON OCHOBBI IS MOHUMAaHUS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIpPEAeNICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIBITA IPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HAa YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MpU OMpeAeTICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIeHd HU3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOr0 U3 KOMIIOHEHTOB MUPOBOW KyibTyphl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKMX 3HAHUW Kak  BaxkHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepkaresibHas XapaKTEpUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEpKaHus OOy4YeHHs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOMN KU3HU
JUTSL peIIeHUs TPAKTUYECKUX 3aa4.

B cBf3uM ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

azganTtanys oOy4arlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JI PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMUYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMH NOTPEOHOCTSIMU, UCTIONB30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIO0OANBHBIX NpoOsieM
PaIMOHANILHOTO MPUPOIONOIb30BaAHUS, MOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOImiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obiacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE 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
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

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

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHs] BEUIECTB M HX NPEBpAlICHUN:
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, OOYTIMBaHUE 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, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIEH —
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 CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

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



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

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeiii ra3 M IOIYTHBIE
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 M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €r0 CBOWCTB.

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 opranudecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JleHicTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH ), IOJYyUYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAs KUCJOTHI KaK TMPEICTABUTENM 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.



VYrneBogpl: cocraB, KiaccM@uUKauus — yriaeBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAsl peaKkUus C HOJI0M).

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIL:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugoMm wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpnernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Beluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHble OpraHuyeckue coenuHeHus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBA OEJKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
HAOJIOICHHUE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOIeKYJISAPHbIE COeIUHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAJIbHbIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
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, KJIacCU(UKALUS, MEPUOJUIHOCTh, HAOIIOAECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

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

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

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

TexHonorus: nUIIEeBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoanueckas cUCTEMa XMMHYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX WU CIOXKHBIX BEHIECTB IO TPYNIaM W TEPHOAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U JOHOPHO-
akuenTopHeiit). BopopoaHass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKOU PELIETKHU.

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

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHUYECKUX BEIIECTB,
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€ 3aBUCUMOCTh OT paznudHbIX (pakTopoB. OOpaTUMbIE
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpaJIbHAs, 11€JI0YHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHUE MOJelel KPUCTAUIMUECKUX PEHIETOK, HAOJIOJICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BnusHue paznuyHbIx (PakTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuogumueckoid  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

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

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanemeHtoB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atomMoB MeTasuioB. O60mue ¢uznyeckue cpoicTBa MetaioB. CIuiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTATIBHBIX 3a/1a4, HAOJIOJICHHE W OINHCaHuEe JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

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, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAYYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuajbl, KpacKHh, CTEKJIO, KepaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE 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, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JJICKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOU3BOACTBO, ITHIIICBAs
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEBI 110 XUMNAU
HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

IlesieBbIe OPHEHTHPBI PE3yJIbTATOB BOCIIMTAHNS HA YPOBHE CPeIHEr 0

0o01ero od0pasoBaHus.

[eseBble OpUEHTHPBI

I'paknanckoe BocnmuTanue

OCO3HaHHO BBIPAKAIOIINN CBOIO POCCHICKYIO TPaKIAHCKYIO MPUHAIIICHKHOCTh
(MICHTHYHOCTH) B TIOJUKYJIBTYPHOM, MHOTOHAIIMOHATILHOM U
MHOTOKOH()ECCHOHAJIBHOM POCCHUHCKOM OOIIECTBE, B MUPOBOM COOOIIIECTRE.

Co3zHaromuii cBo€ eIMHCTBO ¢ HapoaoM Poccun Kak MCTOUHMKOM BIIACTH U
CyOBEKTOM ThICSIYETIETHEH POCCUIUCKON TocyaapcTBeHHOCTH, ¢ Poccuiickum
rOCy/IapCTBOM, OTBETCTBEHHOCTH 32 €r0 Pa3BUTHE B HACTOSIIEM U OyIyIlIeM Ha
OCHOBE UCTOPHUYECKOTO MPOCBEIIEHNUs, CHOPMUPOBAHHOTO POCCUICKOTO
HaIlMOHAJIBHOTO UCTOPUYECKOTO CO3HAHMUS.

[TposiBIsIFOIIMI TOTOBHOCTH K 3aIuTe POMMHBI, ClTOCOOHBII
apryMEHTHPOBAHHO OTCTaNBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoja Poccuu u
Poccwuiickoro rocymapctBa, COXpaHsTh U 3alIUIIATE HCTOPUYECKYIO TTPaBAY.

OpueHTUPOBAaHHBINA Ha AKTUBHOE IPaXJAHCKOE YUaCTUE HA OCHOBE YBAXKCHUS
3aKOHA U MPaBOIOPSAKA, MPaB U CBOOO COrpak/IaH.




OCO3HaHHO U I€ATENbHO BBIPAXKAIOLIUN HEMPUATHE JIFOOOH AUCKPUMUHALIUHU 1O
COLIMAJIbHBIM, HAlIMOHAIBHBIM, PACOBBIM, PEJIMTHO3HBIM NPU3HAKAM,
IIPOSIBJIEHNUN dKCTPEMU3MA, TEPPOPU3MA, KOPPYIILHUH, AHTUTOCYAAPCTBEHHON
NEATEIbHOCTH.

O6nanamui ONbITOM TPaXAaHCKON COLUATBHO 3HAYMMOM 1€ITeIbHOCTH (B
YYEHUYECKOM CaMOYIIPABICHUH, BOJIOHTEPCKOM JIBUKEHUU, IKOJIOTUUECKHUX,
BOEHHO-TIATPUOTUYECKHUX U Jp. 00bEIMHEHUSIX, aKLIUAX, TPOrpaMmax).

ITaTpuoTrnyeckoe BOCIMTaAHKE

BrIpaxarommii CBOX0 HAIMOHAIBHYI0, STHUYECKYIO IPUHAJIEKHOCTD,
NPUBEP>KEHHOCTH K POJIHOM KYJIbTYpE, JIFOOOBb K CBOEMY HapOy.

Co3Haromuii NpruYacTHOCTh K MHOTOHALIMOHAIBHOMY Hapoy Poccuiickoit
®enepanuu, Poccniickomy OTE4eCTBY, POCCHICKYIO KYJIBTYPHYIO
UJEHTUYHOCTD.

[TposiBnsitomnii 1esITEIbHOE IEHHOCTHOE OTHOILIICHUE K UCTOPUYECKOMY U
KyJbTYPHOMY HACJIEAUIO CBOETO U JPYyrux HapoaoB Poccun, Tpaaunusm,
npa3JaHuKaM, MaMATHUKAM HapOJO0B, IPOKUBAIOIINX B POAHON CTpaHEe —
Poccun.

[IposBnsitonuii yBaskeHHE K COOTEUECTBEHHUKAM, IMPOKUBAIOIINM 32 PYOEKOM,
MOJIICP>)KUBAIOIINHN UX MPaBa, 3alUTy KX HHTEPECOB B COXPAHEHUH POCCUICKOMN
KyJIbTYPHOU UJIEHTUIHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCTIUTAHUE

[IposiBnsiOmINI MPUBEPKEHHOCTh TPAJULIMOHHBIM 1yXOBHO-HPABCTBEHHBIM
LIEHHOCTSM, KyJIbType HapoaoB Poccuu ¢ yuéToM MUPOBO33PEHUECKOTO,
HAIMOHAIBHOTO, KOH(PECCHOHATLHOTO CaMOOTIPEICIICHHUS.

JIeHCTBYIOIMI U OLIEHUBAIOLINUN CBOE MMOBEJCHUE U MTOCTYIIKH, IIOBEICHUE U
MOCTYIIKU JPYTHUX JIFOAEH C MO3ULUI TPAAULIMOHHBIX POCCUHUCKUAX JTYXOBHO-
HPABCTBEHHBIX LIEHHOCTEN U HOPM C OCO3HAHHMEM IOCIIEICTBUN ITIOCTYNKOB,
JEATENBHO BBIPAXKAIOIIMNA HENPUATUE AaHTUTYMAHHBIX U ACOUHAIBHBIX
MOCTYIIKOB, MMOBEAECHHUSI, TPOTUBOPEYALIMX 3TUM LEHHOCTSIM.

[TposiBnstomuii yBak€HHE K )KHU3HU U TOCTOMHCTBY Ka)KJIOr0 YeJIOBEKa,
CB000JIc MUPOBO33PEHYECKOT0 BEIOOpA U CAMOOIIPEACICHUS, K TIPEICTABUTEIISAM




Pa3JINYHBIX 3THUYECKUX TPYIII, pEIUTUil HapoaoB Poccun, nx HallMOHAIBHOMY
JOCTOMHCTBY U PEJIUTHO3HBIM YyBCTBAM C YYETOM COOMIOACHUS
KOHCTUTYLIMOHHBIX NPaB U CBOOO] BCEX TpaXKaaH.

[ToHuMaromum 1 AEATENRHO BBIPAKAIOIIMNA HEHHOCTh MEKHAIMOHAIIBHOTO,
MEXPEIUTHO3HOTO COTJIacus Jitojiel, HapoaoB B Poccuu, criocoOHbIN BeCcTH
JTAAJIOT C JIIOJbMH Pa3HbIX HAIMOHAJIIBHOCTEM, OTHOLLIEHUS K PEJTUTUU U
PEIUTHO3HOMN MPUHAIC)KHOCTH, HAXOIUTh OOIIUE 1EIU U COTPYAHUYATH ISl UX
JIOCTHXKCHHUS.

OpHeHTI/IpOBaHHBIﬁ Ha CO34aHHC yCTOfI‘IHBOﬁ CCMbH Ha OCHOBC pOCCHfICKHX
TPAAUIIHOHHBIX CEMEMHBIX HGHHOCTGIZ; ITIOHUMaHUA 6paI<a KaK CO03a MYKYUHBI
" JXCHIIWHBI I CO3AaHUA CEMBbU, POXIACHUA 1 BOCIIMTAHUA B CCMbBC ;[eTeﬁ;
HCTIPUATHA HACUIIHA B CCMbE, YX04a OT pOIII/ITCHBCKOﬁ OTBCTCTBCHHOCTHU.

O6nanaromuii cOpMUPOBAHHBIMU MIPEICTABICHUSAMH O IEHHOCTH U 3HAYCHHUH
B OT€YECTBEHHOW U MUPOBOW KYJIBTYpE A3bIKOB U JIUTEpPATYyphl Hapoa0B Poccun,
JEMOHCTPUPYIOLIAN YCTOWYUBBIA UHTEPEC K YTEHUIO KaK CPEICTBY ITO3HAHUS
OTEYECTBEHHOM U MUPOBOM JYXOBHOU KYJIBTYPBI.

ICTEeTHYECKOE BOCIIUTAHME

BBIpa)KaIOHII/Iﬁ IMOHUMAHHUC LICHHOCTU OTCYCCTBCHHOI'O 1 MUPOBOI'O NCKYCCTBA,
pOCCHﬁCKOFO U MHUPOBOT'0 XYJOKCCTBCHHOI'O HACICAHA.

[IposBnsOIMIMI BOCHPUMMUYHUBOCTD K Pa3HBIM BUJAaM HUCKYCCTBA, IOHUMAHUE
SMOLIMOHAIIBHOI'O BO3/IEMCTBUS UCKYCCTBA, €r0 BIUSAHUS Ha MIOBEACHUE JIFOAEH,
YMEIOLIMNA KPUTHUUECKH OLIEHUBATh 3TO BIIMSHHUE.

[IposBistommnii HIOHUMaHUE XYA0KECTBEHHOU KYJIbTYpPbl KaK CpEJICTBA
KOMMYHUKAIIMHM ¥ CAMOBBIPAKEHUS B COBPEMEHHOM OOIIIECTBE, 3HAUCHHUS
HPABCTBEHHBIX HOPM, IEHHOCTEM, TPAJAULIMN B UCKYCCTBE.

OpHEHTHPOBAHHBIN Ha OCO3HAHHOE TBOPUECKOE CAMOBBIPAKECHHE, PCATH3AIUIO
TBOPUYCCKHX CITOCOOHOCTEH B Pa3HBIX BUJAX HCKYCCTBA C YUETOM POCCHUHCKUX
TPaJIUIMOHHBIX JyXOBHBIX U HPABCTBEHHBIX IICHHOCTEH, HA 3CTETHYCCKOE
00yCTpPOMCTBO COOCTBEHHOTO OBITA.

duznyeckoe BOCNUTAHNE, popMUpOBaHME KYJIbTYPbI 310POBbS H
IMOIHUOHAJIBHOTO 0JIarONoJIyYust




IToHuMaromMi U BeIpaXKaroIUN B IPAKTUYECKOU AEATEIBHOCTH LIEHHOCTD
’KU3HU, 310pOBbs U 0€30M1aCHOCTH, 3HAUEHHUE JIMYHBIX YCHIIUNA B COXPAaHEHUH U
YKPEILIEHUH CBOETO 310POBbS U 340POBbs APYTUX JTIOIEH.

CoO:roarouii mpaBuia JMYHON U OOIIECTBEHHOI 0€301MacHOCTH, B TOM
yuciie 6€30MacHOro NoBeAeHHs B THPOPMALIMOHHOM cpefe.

Bripakaromuii Ha MpakTHKE YCTaHOBKY Ha 3/10POBBIN 00pa3 KU3HU (310pOBOE
MUTaHUE, COOIIOEHUE TUTUEHBI, PEKUM 3aHATUNA U OT/bIXA, PETYISPHYIO
(pU3MUECKYI0 aKTUBHOCTH), CTpEMIIEHHE K (DU3UYECKOMY COBEPILIEHCTBOBAHUIO,
COOJIIOIAONINI U TPONIaraHANPYIOIUN O€30MaCHbIN U 310pOBBIA 00pa3 KU3HU.

[IposBnsitonnii co3HaTeIbHOE 1 000CHOBAHHOE HEMPUATHE BPEIHBIX
npuUBbIYEK (KypEeHUs, yIOTpeOJeHUs aIKOT0JIsl, HAPKOTUKOB, JIIOOBIX (popM
3aBUCUMOCTEN ), JECTPYKTUBHOIO MOBEJIEHUS B 001IeCTBE U IIUPPOBOH cpere,
NOHMMaHHUe UX BpeAa A PU3NYECKOro U IMCUXUYECKOTO 310POBbSI.

JIeMOHCTpUPYIOIINI HABBIKU PeIICKCHH CBOETO COCTOSTHUSA ((pr3nuecKoro,
AMOIIMOHAIBHOTO, TICUXOJIOTHYECKOT0), COCTOSIHUSI APYTHUX JIIOJICH C TOUKH
3peHHs 6€30MaCHOCTH, CO3HATEIBHOTO YIPABIECHUS CBOMM AMOITMOHATBLHBIM
COCTOSIHHEM, Pa3BUBAIOLIUN CIIOCOOHOCTH a/IallTUPOBATHCS K CTPECCOBBIM
CUTYallUsIM B OOIIECHUH, B Pa3HBIX KOJUIEKTUBAX, K MEHSIOIIUMCS YCIOBHIM
(couunanbHBIM, HHPOPMALIUOHHBIM, IPUPOTHBIM).

Tpynosoe BocnuTaHue

VYBaxaromui Tpya, pe3yabTaThl TPY/la, TPYAOBbIE U MPodecCHOHATbHbBIC
JOCTH>KEHUSI CBOUX 3€MIISIKOB, MX BKJIaJ B Pa3BUTUE CBOETO MOCEJICHHUS, Kpasi,
CTpaHbl, TPYAOBBIE IOCTUKEHUS POCCUICKOTO HAPOAa.

[TposiBnstomuii cocCOOHOCTh K TBOPUYECKOMY CO3UIATEIbHOMY COIMAIBHO
3HAYUMOMY TPYAY B JOCTYIIHBIX IO BO3PACTY COLMATIBHO-TPYAOBBIX POJISAX, B
TOM YHCJIE MPEATPUHUMATEIBCKON AEATEIBHOCTH B YCIOBUSAX CAaMO3aHITOCTH
WM HAEMHOTO TPy/a.

Y4acTByIOWNI B COLIMATIBHO 3HAYMMOW TPYIOBOU AEATEIBHOCTH PA3HOTO
BUJIa B CEMbe, 00111e00pa30BaTebHON OpraHu3alii, CBOEH MECTHOCTH, B TOM
qHCIIe OTUTAYNBAEMOM TPY/I€ B KAHUKYJISIPHBIE TIEPHOIBI, C YIETOM COOTIOACHUS
3aKOHOJIaTEJIbCTBA.

Bripakaromiuii 0CO3HaHHYIO TOTOBHOCTD K TTOJTYUYE€HH IO TPO(PECcCHOHATBEHOTO




o0Opa3oBaHUs, K HEPEPHIBHOMY 00pa30BaHHIO B TCUCHHE KU3HU KaK YCIOBHIO
yCcrHenHou npogecCuoHaIbHON U 0OIIECTBEHHOU JIESITEIIbHOCTH.

[Honumarouuii cnenupuKy TpyJI0BOM AESITEIBHOCTH, PETYINPOBAHUS
TPYJAOBBIX OTHOLIEHUH, caMO00Opa30BaHusl U MPOodheccCHOHaIbHOM
CaMOMNOJTOTOBKH B MH(POPMALIMOHHOM BbICOKOTEXHOJIOTMYECKOM OOIIIECTBE,
TOTOBBIM YUUTBCS U TPYAUTHCS B COBPEMEHHOM OOIIECTBE.

OpueHTHPOBaHHBIN Ha OCO3HAHHBIN BBIOOP chepbl TPYI0BOH,
npodeccuoHanbHOM AESITEIbHOCTH B POCCUMCKOM OOIIECTBE C YUETOM JTUUHBIX
’KU3HEHHBIX [JIAHOB, NOTPEOHOCTEN CBOEH ceMbHU, 00IIEeCTBA.

DKOJOTrH4eCK0oe BOCMIUTAHUE

JIeMOHCTpUPYIONIUH B MOBEACHUU CHOPMUPOBAHHOCTD IKOJIOTHUECKOMN
KyJbTYPbl HA OCHOBE TOHUMAaHUS BIUSHUS COLIMATBLHO-KOHOMUYECKUX
IIPOIIECCOB Ha MIPUPOJTY, B TOM YKCJIC Ha TJI00IbBHOM YPOBHE, OTBETCTBEHHOCTD
3a JIEUCTBUSA B IIPUPOJIHOM Cpelie.

Bripaxaromuii 1esTeIbHOE HEMPUATUE AEUCTBUM, PUHOCAIIUX BPEL
IIPUPOJIE.
[Ipumensromni 3HaHUSI €CTECTBEHHBIX U COUAIBHBIX HAYK ISl PA3yMHOTO,

OepexXITMBOTO MPUPOIOIOJIB30BaHUS B OBITY, OOIIIECTBEHHOM IMPOCTPAHCTBE.

Nmeromuii 1 pa3BUBAIOIIMK OIBIT SKOJIOTUYECKN HAIIPABICHHOM,
IPUPOIOOXPAHHOM, pecypcocOeperaromieil 1esITeNbHOCTH, YYaCTBYIOIIUHN B €ro
IpUOOPETEHUH IPYTUMHU JTFOIbMH.

HCHHOCTI/I HAYYHOI0o NO3HAHUSA

JlessTenTbHO BBIpaKAIOIIUK ITO3HABATEIIPHBIC HHTEPECHI B Pa3HBIX MPEIMETHBIX
00J1acTAX ¢ YYETOM CBOMX HHTEPECOB, CIOCOOHOCTEH, TOCTHUKCHUM.

OO6nanaromuii MpeCTaBICHUEM O COBPEMEHHOW HAYYHOW KapTUHE MUPA,
JOCTH>KEHUSIX HAYKU U TEXHUKHU, aPTYMEHTUPOBAHHO BBIPAKAIOUIUN TOHUMAHUE
3HAYEHUS HAYKU B KU3HHU POCCUICKOTO 00111eCcTBa, 00ECTICUCHUN €ro
06e30macHOCTH, TYMaHUTAPHOM, COITMATBHO-2KOHOMUYECKOM pa3Butnu Poccumn.

JIeMOHCTPUPYIOIINI HABBIKM KPUTUUYECKOTO MBIIUIEHHUSI, ONPEAECIEHUS
JIOCTOBEPHOUM HaAy4YHOU MH(OpPMALIMU U KPUTUKU AaHTUHAYYHBIX MPEJICTaBICHUM.




Pa3zBuBaroiuii ¥ NpUMEHSIOIINI HAaBBIKK HAOIIOJICHUS, HAKOTUJICHUS U
cucTteMatu3anuu PakToB, OCMBICICHUS OIbITA B €CTECTBEHHOHAYYHOU U
TYMaHUTApHOM 00JaCTAX MO3HAHUS, UCCIEI0BATEILCKOMN AEATETbHOCTH.




JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
oOydJarolmuMucs TMporpaMM  CpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJMETHbIM U  TNpeaMeTHbIM). HaydHo-MeTonuueckol  OCHOBOM st
pa3paboTKU TUTAHUPYEMBIX PpPE3yJbTaTOB OCBOEHHUS MPOTrpaMM CpPEJHEro OOIIEero
0o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHUCTEMHO-AESTENIBHOCTHBIM TOJXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XHUMHs» Ha YPOBHE CpPEIHEro
oO11ero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHWE OOYYAIOIIUMUCS POCCUUCKOW TpakAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIENICHHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;

LIEJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX YOEXKJIECHUHA JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NESTENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMHU IIETOCTHOM
CUCTEME XMMHUUYECKOro 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS DKOJIOTMYECKOM KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUSI NpeaMeTa «XUMHUS» [TOCTUTAlOTCAd B
€AMHCTBE Yy4eOHOM ¥ BOCHUTATENBHOM JESITEIbHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMH U
ujealaMi POCCUICKOTO IPaKJaHCKOI0 00IeCTBA, MPUHSATHIMU B 00111€CTBE HOPMaMU
M TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpOIlleccaM  CaMOIIO3HAHUS,
CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH 00YyYaIOIIUXCSI.

JIM4HOCTHBIE  PE3ynbTaThl OCBOEHUS MpeaMeTa «XUMHUS»  OTpaXKaroT
c(OPMHPOBAHHOCTh OMBITA TIO3HABATEJILHOW M TMPAKTHUYECKOW JIESITEIbHOCTH
OoOy4JarommXcs MO0 pean3alii MPUHITHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HaHMS OOYYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U O0S3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOIMOPSIAKY;

MpEACTAaBICHUS O COLMAJIbHBIX HOpPMax M TMpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOUW TBOPUECKOHN NEATENbHOCTU MPU CO3JAaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH y4e€OHBIX U MO3HABATEJbHBIX 3a/1a4, BBIIOJHEHHUH XUMUYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTU TOHWMMATh M TMPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU JIEATEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOIIECHHMS K HCTOPUYECKOMY H HAyYHOMY HACJIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUUYECKOTO
MPUMEHEHUSI XUMHUU, OCO3HAHHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTat
JUIMTENIBHBIX ~ HAOJIOCHUM,  KPOMOTIMBBIX  OKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEILHBIX MOTUBOB B MOJYUYCHUH UM MOCIEIYIONIEM aHAIINU3e
uH(OpPMaIIMK O MEePEIOBLIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIEHUBATh CUTYAIlUU, CBSI3AHHBIE C XUMHUYECKUMHU SIBIICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJEHHWE M TOCTYINKH CBOUX TOBApHINEH C
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHWE TIOCJIEACTBUU ITHX
MOCTYIIKOB;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHS  IIEHHOCTEeW 3J0poBoro ©  0Oe3omacHoro oOpasza  JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (HU3MUYecKoMy U
NICUXUYECKOMY 3/10POBBIO;

cobmoieHuss TpaBui Oe3omacHOTo oOpalieHus ¢ BellecTBaMHd B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMpPaBWJI MWHAUMBHUAYAJbHOIO U  KOJUIEKTUBHOIO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJECACTBUN M HENPUATHUS BPEIHBIX MPHUBBIUCK (YyHNOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs );

5) Tpy10BOTr0 BOCIIUTAHMS

KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTHU B yueOHO-HCCIIeIOBATEHCKOMN
NEeATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX ACATEIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 3a7a4 COLUAIbHON
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpPECca K MPAKTHYECKOMY HM3YYCHUIO MPOQECCUil Pa3IuyHOro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JNEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY  HMHAMBUIYAJIbHOH  TPAaeKTOPUU
oOpa3oBaHus, Oyayien npodeccuu u peann3an COOCTBEHHbIX JKM3HEHHBIX IJIAHOB



C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHH, HHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJ1IeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHHMS )KU3HU HA 3€MIIE;

MOHUMAaHUSl TIJ100ANbHOrO XapakTepa »JKOJIOTMYECKUX MpoOsieM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MTPUPOJIHOM U COLMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJIMMOCTH MCIOJIb30BaHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOITPOCOB PALIMOHAIIBHOTO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMPUSATUS JEUCTBUHN, MPUHOCSIIINX BPEJ OKPYKAIOIIECH MPUPOTHOM
cpele, yMEHHUs NPOrHO3UPOBATH HEOJIArONPHUSITHBIE SKOJOTHUYECKHE MOCIIEACTBUS
npeANpPUHIMAEMbIX JCHCTBUM U MPENOTBpAIATh UX;

HaJIM4yus Pa3BUTOTO 3KOJIOTMUYECKOTO MBIIIJICHHS, JKOJOTHYECKON KYJIbTYPHI,
ONbITa AEATEIBHOCTHA SKOJOTMYECKON HAIPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B TIO3HABATEIbHON, KOMMYHHUKATUBHON U COLMAJILHOW MPAKTUKE, CIOCOOHOCTU
U YMEHUS aKTUBHO MTPOTUBOCTOSTh UIC0JI0TUH XeMO(hoOuu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHHUS CHeUUPUKH XUMUU KaK HayKd, OCO3HaHHS €€ pojau B
(GbOopMHUpPOBaHUM PALMOHATBLHOTO HAYYHOTO MBILIUICHHS, CO3JIaHUU IEJIOCTHOTO
Npe/CTaBlieHus 00 OKpy)KarolleM MHpEe KakK O €IWHCTBE MPUPOJAbl U 4YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U pEHIeHHH Mpo0ieM CoXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIAEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH ISl COBPEMEHHOUW UBUIIA3AINN:
B €€ T'yMaHUCTUYECKOW HAMPABJICHHOCTH W BaXXHOW POJIM B CO3JaHUU HOBOHM 0Oa3bl
MaTEpHUAIbHON KYJIbTYPhI, PEUICHUU TJIO0ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUYECKOW, THINEBOM M  IKOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00CCTICUCHUN YCJIOBHUH YCIENIHOTO Tpyaa U
HKOJIOTUYECKH KOM(DOPTHON KU3HH KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH: IIOHMMAHHUS  CYIIHOCTH  METOAOB
MO3HAHUA, HWCIOJNB3YEeMBbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOIh30BATH
MoJIy4aeMble 3HAHUS IS aHaln3a M OOBSCHEHHUS SIBICHHM OKPYXAIOIIero MUpa U
MPOUCXOJAIINX B HEM WM3MEHEHUM, yMEHHUs JeJaTh 0OOCHOBAHHBIE 3aKIIIOUCHUS Ha
OCHOBE HAy4YHbIX (PaKTOB M MMEIOLIUXCS JAHHBIX C LIEJIbI0 MOJIYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITENIbHO MCIOJIb30BaTh XMMHMYECKHWE 3HAHUS A
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

VMHTEpECca K NO3HAHUIO U UCCIIEI0BATENBCKOM €A TEIbHOCTH;



FOTOBHOCTM W CIOCOOHOCTM K  HEOPEphIBHOMY  OOpa3oBaHUIO U
caM0o00Opa30oBaHUIO, K AaKTHUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM IO XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pa3iuYHBIX chepax MpoPecCHOHATBHOU
JEeSTENbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yabTaThl OCBOCHHUS Y4eOHOro mpeameTra «XUMHUS» Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC IS dbopmupoBaHus MHUPOBO33PECHUS oOyJarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYyYHbIE TOHSTHSA, OTpPaKaIolIue
IIEJJOCTHOCTh HAay4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, DHEPTHs, SIBIICHHE,
pollecc, CUCTeMa, Hay4HbIM (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIEAOBaHNE, HAOIOICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBHS (MTO3HABATEIbHBIE, KOMMYHUKATHBHEIE,
perysTUBHBIE), oOecreunBarone GopMupoBaHue (QYHKIIMOHATLHON T'PAMOTHOCTH
U COITMATIbHOW KOMITETCHIIUN 00YYaOIINXCS;

CIOCOOHOCTh 00YYaIOIIMXCS HCIOIB30BaTh OCBOCHHBIE MEXKIUCIUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWA W  YHHBEpCaJbHble  ydeOHbIe  JEHCTBHS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  pE3yJbTAThl  OTPAXXKalOT OBJIAJCHHWE YHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATEIIPHBIMU, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMH JICHCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMO3HABATEJIbLHBIMH
AeCTBUAMM:

1) 6a30Bble JJOrHYecCKHe JeCTBHS:

CaMOCTOSITEILHO (OPMYJIMPOBATh M aKTYyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ompeAeisaTh IeW JCSATENbHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATECIBHOCTH C MOCTABICHHBIMU 1EIIAMHU;

WCTOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICSIATh XapaKTEpHbIE MNpPU3HAKU IOHATHM W YCTaHABJIMBAaTh WX B3aUMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIONIUE MOHATHS IS OOBSICHEHUS OTICIBHBIX (DAKTOB H
SIBJICHUM;

BBIOMpATh OCHOBAHMS W KPUTEPHH IS KIIAaCCH(UKAIIUN BEIIECTB U XUMHYCCKUX
peaKiuu;

yCTaHABIWMBaTh  MPUUYUHHO-CIEJICTBEHHBIC  CBA3M  MEXKAY  H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTMYECKHUE pacCykAcHUs (MHIYKTUBHBIC, JCAYKTHUBHBIE, IIO
aQHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEUMS] B paccMaTpUBAEMBIX
SBJICHUSAX, GOPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B TIPOIIECCE MO3HAHMS, HCIOJb3yeMble B XUMHHU CUMBOJUYECKHE
(3HaKOBBIE) MOJIeNU, MPEOOPa30BLIBATH MOJICNbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CMMBOJI) DJIEMEHTa, XUMU4YecKasi popMmyra, ypaBHEHUE XUMUUYECKON peakinuu —
IpU pEelIeHUH Y4eOHBIX TMO3HABATEIbHBIX W NPAKTUYECKUX 3a/ad, MNPUMEHSThH
Ha3BaHHbIE MOJICIBHBIC TMPEACTABICHUS MJi1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUil.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUS:

BJIAJI€Th OCHOBAMHM METOJIOB HAYYHOI'O IIO3HAHUS BEHIECTB U XUMHUYECKUX
pEaKLHnii;

dbopmMynupoBaTh 1SN U 3aJla4d UCCIICIOBAHUS, UCIIOJIb30BATh TTOCTABICHHBIE U
CaMOCTOSITEILHO C(HOPMYITMPOBAHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI JuIsi (OPMHUPOBAHHS THIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHM;

BJIQJI€Th HABBIKAMH CAMOCTOSITCJIPHOTO IUIAHWUPOBAHMS W  TMPOBEJCHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HAOJIONATh 3a XOJIOM
mpoliiecca, CaMOCTOSATENIbHO TPOTHO3UPOBATH €ro pe3yibTaT, (opMyIupoBaTh
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTAaTOB HCCIIEIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTb OMNBIT  YYCHUYECKOHW  HMCCIEAOBATEIbCKOW U MPOEKTHOM
NeSATeTbHOCTH, TIPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOUCKY
METOJOB PEIICHUS MPAKTHYSCKUX 3aj/lady, MPUMEHEHUIO Pa3JIUYHBIX METOJIOB
TTO3HAHMS.

3) paboTa ¢ unpopMmaumeii:

OPUCHTHPOBATbCS B  PA3IMYHBIX HCTOYHMKAaX HWHpopManuu (Hay4HO-
MONYJIIpHAs JINTEpaTypa XUMHUUECKOTO COASpKaHuUs, CIIPABOYHBIE ITOCOOUS, peCypChl
WNuTteprera), aHanmu3upoBaTh WHGOPMAIMIO  Pa3IWYHBIX BUAOB U (OpM
MIPEACTABICHUS, KPUTUUECKH OLIEHUBATD €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3ampOChl M MPUMEHSATh Pa3UYHBbIE METOIbl TPU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS  BBIIOJHEHUS  y4eOHBIX  3aaad
OIPEAEIEHHOTO TUIIA;

NpUOOpeTaTh OMBIT HWCIOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEIFHO BBIOMPATh ONITUMANIbHYIO (OpMY MpeacTaBICHUS HHMOPMAITIH
(cxemsbl, rpaduKH, AMArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



MCII0JIb30BaTh HAYYHBIHN SI3bIK B KAUECTBE CPEACTBA MpHU pabOTe C XUMHUYECKOU
uH(popmaleil: NPUMEHATh MEXKIpeAMETHbIE ((U3HUECKME M MaTeMaTUYECKUeE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIONb30BaTh M  NpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJISAHOCTH.

OBianeHne yHMBEepCAJIbHBIMH KOMMYHMKATUBHBIMHU ACHCTBUSIMM

3aJ]aBaTh BOINPOCH! IO CYILECTBY OOCY’KIAeMOW TEMBI B XOJ€ AMAIOra W/wiu
JTUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEIBHO
BBIITOJIHEHUS NIPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C TMpe3eHTauuel pe3yJbTaTOB IO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMM IPU BBIIIOJHEHUU
XUMHYECKOT0 SKCIEPUMEHTa, MPAKTUYECKOH paboThl MO HCCIETOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, pean3aliui y4eOHOro npoekTa u (popMynupoBaTh BHIBOJIBI 110
pe3ysbTaTaM IMPOBEAEHHBIX HCCIENOBAaHUM IYTEM COIVIACOBAHMUS IO3ULMHA B XOJ€
o0CYXXJIeHUs U 0OMEeHa MHEHUSIMU.

OBiaeHne yHMBEPCAJIbHBIMH PeryJATHBHBIMH eHCTBUSIMH:

CaMOCTOSITEJIbHO IIAHUPOBATh M OCYLIECTBISTH CBOK I0O3HABATEIbHYIO
NEATENBHOCTh, OIpenesas €€ Lenu M 3aJadd, KOHTPOJIMpPOBAaTb M IO MeEpe
HEOOXOJMMOCTH  KOPPEKTHPOBATh MpPEIJaraeMblii  aNropuTM JIEWCTBUM  TpHU
BBIIOJIHEHUN y4eOHBIX M MCCIEN0BAaTEIbCKMX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBIN Ccrnocod UX peumeHus ¢ Y4ETOM IIOJIy4eHHsS HOBBIX 3HAaHUH O
BELIECTBAX U XUMUYECKHUX PEAKLUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HAa OCHOBE CaMOaHalIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHUs» OTPAXKaroT:

chOpPMUPOBAHHOCTh  NPEJACTABICHUH O  XHUMHYECKOW  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHUU B MO3HAHUU SIBICHUN MPUPOJIBI,
B (OPMUPOBAHMHM MBIIUICHUSI H KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOJWMOW [ PEIIeHUs] MPAKTHUYECKUX 3aady U SKOJIOTHYECKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BIIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAaHWH,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIOIME TTOHITHS (XMMHYECKHUI 3JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa
aToMa, MOJIEKYyJia, BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTb, XUMHUYECKasi CBSI3b,
CTpyKTypHasi ¢opmyna (pa3BEépHyTass U COKpalléHHasi), MOJb, MOJISIpHash Macca,



MOJISIpHBI  O0BEM, YIJIEpOAHBIA CKeNleT, (YHKUMOHAIbHASI TpYMNNa, paaukal,
M30MEpUsl, U30MEPbI, TOMOJIOTMYECKUI Psi, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U
a30TCOJIep)KAIlUEe  COEIMHEHHS, MOHOMEp, TMOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCMHEHUs); TEOPUU U 3aKOHbI (TEOopus CTPOEHUs
opranudeckux BeniecTB A. M. ByrtnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXKallue B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJICHUMH,
(akTONOrMYEeCKUE CBEIACHUS O CBOMCTBaX, COCTaBe, MOJYyYEHMHM MU O€30MacHOM
WCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
JeSITENbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHH BBISBISATh XapaKTEpPHbIE TPU3HAKUA TOHSITHH,
YCTaHABIMBATh HMX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME MOHSTHS MpU
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAICHUI OPraHMYeCKUX COeTMHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHI MCHOJB30BaTh XWMUUYECKYI0 CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN) HopMyT
OpraHMYeCKUX BEUIECTB U YPABHEHHM XMMHUYECKUX PEAKIUH, U3TOTaBIUBATh MOJACIIU
MOJIEKYJT OpPraHMYECKUX BEIIECTB [UISl WUIIOCTpAllUd HMX XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpPraHWYECKUX BEIIECTB MO UX COCTaBy MU CTPOCHHUID K OIPEIEIEHHOMY
KJIaccy/Tpymne COoeAuHEHUN (YIJIeBOJIOPOJbI, KHUCJIOPOJI U  a30TcoJepKallue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAWHEHHUsA), [aBaTb MM Ha3BaHUS IO
cucremarnueckoir HomeHkiatype (IUPAC), a Takke NpPUBOAUTH TPHUBHAILHBIC
Ha3BaHUS OTIEJIbHBIX OpPraHMYECKUX BEIIECTB (ITUJIEH, MPOMWIECH, AalETUJICH,
ATWJICHIJINKONb, TIUIEpHUH, (QeHOoN, (opMmanbIerui, aleTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAasl KUCJIOTA, CTEAPUHOBAsl KUCIOTA, TIIOKO3a,
bpyKTO3a, Kpaxmar, eJT0a03a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHS OMNPENENSATh BHUJBI XHMHUYECKOW CBA3U B
OpraHUYECKUX COCTUHEHUAX (OJJMHAPHBIE U KPATHBIE);

chOPMHUPOBAHHOCTh YMEHUSA TPHUMEHITh TMOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. bytnepoBa s 0OBbsSICHEHUS! 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAaHEHHsI MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE, (hU3HUECKUE
M XUMUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH pa3IMYHBIX KIACCOB
OpraHMYeCKUX BEIIeCTB (METaH, dTaH, dTWICH, MPONWICH, arleTiieH, Oyraauen-1,3,
MetunOyTtaaueH-1,3, 0eH3071, METaHOJ, 3TAHOJ, THJICHIINKOJb, TIHIEPUH, (HEHO,
aneTaablerujl, MypaBbuHas M YKCYCHas KHCIOTBI, TJIIOKO3a, KpaxMmall, LEJII0J03a,
AMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXAY HHUMU



YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX pEaKUU € HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpPMYJT;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKU YTIIEBOJOPOIHOTO
ChIpbsl (He(pTh, MPUPOJIHBIN Ta3, yrojib), CIOCOObI UX NMEPEPabOTKU U MPAKTHUYECKOE
MpUMEHEHUE POAYKTOB NepepadboOTKH;

cOpPMHUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYMCIECHHS 1O XUMHYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MNPOAYKTA
peakluy Mo U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUHN BJIaJE€Th CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJAX
HAy4YHOT'O TTO3HAHUS, UCTIOJIb3YEMbIX B XMMUU NIPU U3yUEHUHU BEIIECTB U XUMUYECKUX
ABJICHUN (HaOJ0/IeHne, U3MEPEHUE, IKCIIEPUMEHT, MOJEIHPOBAHUE), UCIIONIb30BATh
CHUCTEMHbIC XUMUYECKUE 3HAHUS JIJISl PUHSITHUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATh MpaBHIIa IMOJB30BAHUS XUMUYECKON
nocyaoi u sabopaTopHbIM OOOpYJOBaHUEM, a TaKkKe MpaBWiIa OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMHU IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh yYMEHUW IUJIAHUPOBATh U  BBIMOJHATH XUMHYECKUH
AKCIIEPUMEHT (TMpPEeBpalICHUSI OPraHMYECKUX BEIIECTB NPHU HAarpeBaHUU, MOJyUECHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKINH OPraHUYECKUX BELIECTB,
JeHaTypaiusi 0eJIKOB U HArpEeBaHUMU, I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUH C
NpaBWJIaMH TEXHUKH 0€30MMaCHOCTH IIPU OOpAIllEHUH C BEIIECTBAMU U JaOOPATOPHBIM
000OpyAOBaHUEM, TPEJICTABIATh PE3YNbTAThl XUMUYECKOTO IKCIIEpUMEHTa B (popme
3aMiCH YpPaBHEHMH COOTBETCTBYIOIIMX peEakiuii ¥ (HOpMYyIUpOBaTh BHIBOJABI HA
OCHOBE 3THX PE3yJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKHM aHAIM3UPOBATh XHMHUYECKYIO
uHGOpMAIIMIO, TIONy4aeMyl0 H3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHdopmarum, IHTepHET U ApyTrux);

c(hopMHUPOBAHHOCTH yMEHUH cobroaaTh npaBuia AKOJIOTHYECKHU
1eJIeCO00Pa3HOro TMOBEACHUA B OBITY U TPYNOBOM JEATENBHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3J0pPOBbS M OKpPYKAKOUIEH NPUPOIHON Cpeapl, OCO3HABaTh
OMACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHWMas cMmbica mokazatens [IJIK, moscHsaTh Ha mpuMepax cmocoObI
YMEHBUIEHUS U NPEIOTBPALLECHHS MX BPEAHOTO BO3/IEHCTBUS HA OPraHU3M YEJIOBEKa;

UIsl OOy4YarIUXCS € OrPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX IIO3HAHHSA BEIIECTB U
XUMUYECKUX SIBICHUN;



JUISL  CIIETIBIX U CHA0OBUASIIMX OOY4YarOUIUMXCSl: YMEHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitnsg mis 3anmucu XUMHYECKUX

dbopmyi.
11 KJIACC

[IpeameTrHble pe3ybTaThl OCBOEHUS Kypca «OO011asi 1 HeOpraHu4ecKass XUMUs
OTpaXKaroT:

chOpMUPOBAHHOCTh  NPEACTABICHUM: O  XUMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUU MPUPOJIbI,
B (OpMHUpPOBAaHMHM MBIIUICHUS] W KYJIbTYpPbhl JIMYHOCTH, €€ (PYyHKIIMOHATBLHOU
IPAMOTHOCTU, HEOOXOJWMOM Il PEIIeHUs] MPAKTHUYECKUX 3aJady U DKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/JI0POBbIO U TIPUPOIHOM CpeIe;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHHUM,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMHYECKHHA 3JEMEHT, aTtoMm, u3oTom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJICKYyJia, MOJb, MOJSPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKMCJICHUSA, XUMUYECKas CBS3b
(KoBaJIeHTHAsl, HOHHAS, METAJIMYECKasi, BOJOPO/HAS), KpUCTAJUIMYECKas PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKUUW,  PacTBOp,  AJIEKTPOJUTHI,  HEDIIECKTPOJIUTHI,
ANEKTPOJINTHYECKAsT  JAUCCOIMALUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW peakUuu, XUMHUYECKOE paBHOBECHE); TEOPUUM U 3aKOHbI (Teopus
AJIEKTPOJIMTHYECKON NUCCOLMalNu, nepuoandeckuii 3akon 1. 1. Menneneea, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUsS M MPEBPAILICHUS SHEPTUM IPH
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  SA3bIK  XHMHH,
MUPOBO33PEHUYECKHAE 3HAHMS, JEKallUEe B OCHOBE IOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOJOTHYECKHUE CBEIECHUS O CBOWMCTBAX,
coCTaBe, MOJNYYCHUH U O€30MaCHOM HCIIOJIb30BAaHUU BAXKHEUIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUYECKOU IEATETLHOCTH YEJIOBEKa;

chOpPMHPOBAHHOCTh YMEHHH BBIABIATh XapaKTepHBIC TPU3HAKKA TOHSITHH,
YCTaHABIMBATh HMX B3aUMOCBS3b, HMCIIOJIB30BaTh COOTBETCTBYIOIIHME NOHATHUS IIPU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX IIPEBPAILLCHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XWMUUYECKYIO) CHMBOJHKY JIJIS
coctaBieHus  GOpMyd  BEHIECTB W YpPaBHEHUW  XUMUYECKUX  PEaKIUH,
cuctematndeckyro HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIEIHHBIX
HEOPraHUYECKUX BEUIECTB (yrapHblid Tra3, YriaeKUCHIbId Ta3, aMMHaK, TaméHas
U3BECTb, HETAIlIEHAs] U3BECTh, MTUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OMNPENETSATh BAJICHTHOCTh W CTETCHb OKUCIICHHS
XUMHYECKHX D3JIEMEHTOB B COCAMHEHUAX Pa3JIMYHOTO COCTABA, BUJ XHUMUYECKOU
CBs3U (KOBAWJICHTHAsi, MOHHAs, METAJUIMYECKasi, BOAOPOAHAsi) B COCAUHEHUSIX, THUII



KPUCTAJJTMYECKOW PEIIETKH KOHKPETHOr'O0 BeIecTBa (aTOMHAs, MOJIEKYJIsIpHas,
HMOHHAs, METaJUIM4ecKasi), XapakTep Cpelbl B BOJHBIX PAaCTBOPaX HEOPTaHUYECKHUX
COCIMHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI yCTAHABIUBATH MPUHAJICKHOCTh HEOPTaHUUECKUX
BEILIECTB IO HMX COCTaBy K OMNpENEIEHHOMY KJIAacCy/TpylIe COeIUHEHUH (IPOCThIC
BEIlIECTBA — METAUIbl U HEMETAaJIbl, OKCUJbI, OCHOBAHUSI, KUCJIOTHI, aM(pOTEPHBIC
TUAPOKCHUBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUH PacKpbIBaTh CMBICH TIepuoandeckoro 3akona /. U.
MeHnneneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHX 3JIeMEHTOB 1—4 mnepuonoB llepmoguyueckoil CHUCTEMBI XUMUYECKHUX
anementoB JI. M. MeHpaeneeBa, UCHONB3ys MOHITUS «S-, P-, O-3JEKTpOHHBIC
opOuTammy», «IHEPreTUYeCKue YPOBHU», OOBSICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOWMCTB XMMHUYECKHUX DJJIEMEHTOB M HX COCJUHEHUW MO MepuojaM U Tpymniam
[Tepunoguueckoii cucteMbl Xumuueckux 3nemenToB . . Menzaeneena,;

chOpMUPOBAHHOCTh  yYMEHUW  XapakTepu3oBaTh  (ONMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOWCTBA  HEOPraHUYECKUX  BEIIECTB  pPAa3MYHBIX  KJIACCOB,
NOATBEPKJATh CYIIECTBOBAHUE TE€HETUUYECKOMW CBSI3M MEXIY HEOPraHUuYECKUMH
BEILECTBAMU C ITOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATh XHMHUYECKHE PEAKIUU 10
pPa3IMYHBIM NpHU3HAKaM (YUCIY U COCTaBY pEarupyrollux BEIIECTB, TEILUIOBOMY
sbdexTy peakiuu, U3MEHEHHIO CTENEHEH OKHCIEHHS JIIEMEHTOB, OO0paTUMOCTU
peaKIuy, y4acTHIO KaTaIn3aTopa);

c(OpMHPOBAHHOCTh YMEHHI COCTaBISATh YPaBHEHHUS PEAKIUA PazTUIHBIX
TUTIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS pPEaklUii MOHHOTO OOMEHA, YUWUThIBas
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT JO KOHLA;

chOpPMHPOBAHHOCTh ~ YMEHHH  NPOBOIAUTH  PEAKIUH, MOATBEPKIAIOLINE
Ka4eCTBEHHBIM COCTAaB pA3JUYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HABATH
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHM  PAacKpbIBaTh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIMA TMOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OanaHca
3THUX PEaKIUH;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
pEeaKuu OT Pa3NUYHBIX (AKTOPOB; XapaKTEP CMEIIEHUS XUMUYIECKOTO PAaBHOBECHSI B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);

chOpPMHPOBAHHOCTh yYMEHHH  XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI,
JIe)KalllMe B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS CEPHOW KHUCIOThI, aMMHakKa, a



Takke CPOPMHUPOBAHHOCTh TMPEACTABICHUM 00 OOIMMX HAay4YHBIX MPUHIMMOAX HU
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTb YMEHUU TPOBOJUTH BBIYUCICHUS C HCIOJb30BAHUEM
MOHSATUS «MaccoBasi J0JIsl BEIIECTBA B pacTBOPE», OObEMHBIX OTHOILICHHUM Tra30B MpPHU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00bEMa Tra30B IO HM3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEILIECTB, TEIUIOBOTO A((eKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIIONATh TpaBWja MOJIB30BAHUS XUMHUYECKOU
nocyJiol u j1abopaTOpHBIM OOOpYAOBaHHMEM, a TaKXe TMpaBwiIa OOpaIleHUs C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSIMHU I10 BBIMOJHEHHUIO Ja0OpaTOPHBIX
XUMHUYECKHUX OIbITOB,;

chOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATH U  BBIMIOJHATH XUMHUYECKHM
AKCIEPUMEHT (pasfioKeHUEe TMEepOKCHaa BOAOpPOJa B TMPUCYTCTBUHU KaTalU3aTopa,
ONpEAEICHUE CPe/ibl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAMKATOPA,
BIUSHUE PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIUH, PEaKInuu
MOHHOTO OOMEHA, KaueCTBEHHBbIE peakIiuu Ha cyiabdar-, KapOoHAT- W XJIOPHU-
AHUOHBI, HA KAaTUOH aMMOHHUS, PEUICHHE HKCIEPUMEHTAJIbHBIX 3aJay IO TeMaMm
«Metamb» 1 «HeMeTtanasl») B COOTBETCTBUU C MPABWIAMU TEXHUKHA OE30MaCHOCTH
npu oOpalieHuH C BEIIeCTBAMHU U JIa0OpAaTOPHBIM OO0OpPYAOBaHUEM, IMPEACTABIATH
pe3yNbTaThl  XMMHUYECKOTO  JKCIIepuMEHTa B  (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (QopMyIHpoBaTh BBIBOJBI Ha OCHOBE OTHUX
pe3yJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKHM aHAJIM3UPOBATh XHMHUYECKYIO
UHPOpMAIIMIO, TIONy4aeMyl0 H3 pPa3HbIX HCTOYHMKOB (CpeICTBa MacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

c(hopMHUPOBAHHOCTH YMEHHM cobroaaTh npaBuiia IKOJIOTHYECKU
[IeJIeCO00pa3HOro TMOBENEHUA B OBITY W TPYIOBOM JESATENBHOCTH B IENIAX
COXPAaHEHHUsI CBOETO 3JI0POBbSI M OKPYXAIOWIEW NPUPOJHOW Cpenbl, OCO3HABATh
ONACHOCTh BO3JICHCTBUSL HA YKHUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, MOHUMAS
cvpicn mokazatens [IJIK, mosicHAT, Ha mpumepax CHmocoObl yMEHBIICHHS U
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi OOYYaOIIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSTh 3HaHUA OO0 OCHOBHBIX JIOCTYHHBIX METOJAaX TMO3HAHMS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISE  CHETBIX W CIA0OBWIASIIMX OOYydYalOIIMUXCSA: YMEHHE WCIOJb30BaTh
penbeHO-TOYEHHYI0 cucTeMy obOo3HaueHui JI. bpaiins nmas 3anmucu XUMHYECKUX

dbopmy.



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne Koqu9ecrBo DJIeKTpOHHbIe N (ppoBbIE
n/n Tema ypoka 4ACcOB o0pa3oBaTe/IbHbIE PeCypPChI

NPEIMET OPTAHUYECKOM XUMHWU. TEOPUSI CTPOEHU S OPTAHUYECKHNX
COEJVUHEHUM A. M. BYTJIEPOBA

VYcTaHOBlIEHHWE  JIOBEPUTENBHBIX OTHOIIEHUN MEXAYy Y4YUTEIEM M €ro y4eHHKaMmu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUSITHIO y4yallMMHCS TpeOoBaHMII M Mpoch0 yduTens,
MPUBJICYEHUIO WX BHHMMAaHMS K 0O0CyXJaeMoll Ha ypoke HH(OpMalM{, aKTUBU3ALMM HX
IT0O3HABATEIBHOM JI€ATEILHOCTH.

[ToOyx/1eHne MKOIBHUKOB COOMI0/IaTh Ha YpOKe OOIENpPUHSAThIE HOPMBI MOBEICHMS, TpaBUiia
OOLIEeHUs] CO CTapIIMMU (YYUTEISIMH) M CBEPCTHUKAMHU (IIKOJILHUKAMHU), MPUHLMUIBI y4eOHOU
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IIEHHOCTHOMY aCEKTy N3y4aeMbIX Ha YPOKax SIBICHUH,
opraHuszanusi ux paboThl C TOJydaeMOW Ha YypOKe COIMAJbHO 3HAYUMOW HHpOpManuen —
WHULMUPOBaHUE €€ OOCYXKIEHMsI, BhICKa3bIBaHMs YYal[UMHUCS CBOEr0 MHEHHUS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOIIECHUSI.

YMmeHue xapaktepu3zoBaTh (U3NYECKHE U XUMHUYECKHE CBOICTBA OPraHWYecKHX BEIIECTB,
crnocoObl UX MOJY4YEHUs], IPUMEHEHUE U 3HAaYEHUE B IPUPOJIE U KU3HH YETIOBEKA.
[InaHupoBaHMEe M OCYIIECTBICHHWE HA IPAKTHKE XUMHUYECKHE HKCIIEPHUMEHTHI, IPOBEICHUE
HaOJI0/IeHNs, YMEHHUE JIe1aTh BBIBO/bI 110 pe3yabTaTaM KCIIEPHUMEHTA.

CrnenoBanue mpaBwiaM 0e30mMacHOM pabOTHl B Ja0OpATOPUM TIPHU MCIOJB30BAHUU XUMHUYECKON
MOCY/Ibl ¥ 000PYAOBaHUS.

IIpoBeneHne BeIYMCICHNUS IO XUMUYECKUM YPAaBHEHUSIM.

BeicTpanBaHue pa3BEPHYTHIX NHCbMEHHBIX M YCTHBIX OTBETOB C ONOPOW Ha MHPOPMALUIO U3
yuyeOHHMKAa U CHPAaBOYHBIX MaTE€pPHAJIOB, I'PAMOTHOE HCIOJb30BaHUE M3YYEHHOTO MOHSITUHHOIO
anrnapara Kypca XMMHH.

Vcnonp3oBaHue MNpU BHINOJIHEHWU YYEOHBIX 3aJaHUi M B IpOLEcCe HCCIeN0BaTEIbCKON
NEATeNbHOCTH Hay4YHO-TIONMYJISPHYIO JIUTEPAaTypy XHUMHUYECKOIO COAEp)KaHUs, CIpPaBOYHBIE
MaTepualsl, pecypcbl MHTEepHeTa.

YMmeHue paboTaTh B Irpynmnax U napax.

Vcnonb3oBaHue UCCIE0BATENBCKUX U TBOPUYECKUX IIPOEKTOB 10 TEME.

ITpeameT opraHu4ecKOn XMMHH, https://lesson.edu.ru/lesson/a9f3d191-
€€ BOBHUKHOBEHHUE, PA3BUTHE U 1 Sele-4e24-ac02-

3HAYCHUE efb16fa49f6a?backUrl=%2F04%2F10
Teopus cTpoeHHs OPraHUYECKUX https://lesson.edu.ru/lesson/c935a58c-
coenuHenuit A. M. byrieposa, 1 ab0e-4c59-9dcf-

€€ OCHOBHBIE I0JIOKEHUS 20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o 1 https://lesson.edu.ru/lesson/726ee099-
KJ1acCU(UKAIIMHN OPraHMYECKHX e1a9-410f-b8be-
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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
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BemecTs. Homenknarypa b4cb589aeadl?backUrl=%2F04%2F10
(cucremaruyeckas) u

TPUBHUAJIBHBIC HA3BAHUA

OpraHu4Y€CKuUX BCUICCTB

HPEAEJIBHBIE YIVIEBOJAOPOAbI — AJIKAHBI

VYcTaHOBlIEHHE  JIOBEPUTENBHBIX OTHOIIEHUN MEXAYy Y4YUTEIEM M €ro y4eHHKamu,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYalTUMHUCS TpeOOBAaHMA M TPOCHO y4dHTEIs,
NPUBJICYCHUIO WX BHHUMAaHUS K OOCYXJaeMOodW Ha ypoke HH(OpMaliu, aKTUBU3AIMH HUX
II03HABATEIBbHOU JIEATEIbHOCTH.

[ToOyx/1eHue MKOIBHUKOB COOI0/IaTh Ha ypOKe OOIIENpPUHSAThIE HOPMBI MOBEICHMS, TpaBUiia
OOLIEeHUs] CO CTaplIMMU (YUYUTEISIMH) M CBEPCTHUKAMHU (IIKOJLHUKAMHU), MPUHLMUIBl y4eOHOU
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneueHne BHUMaHUS IKOJHbHUKOB K IEHHOCTHOMY aCIIEKTY M3Y4aeMbIX Ha ypOKax SBJICHUH,
opraHu3anusi ux paboThl C NOJy4aeMOW Ha YpOKEe COIMaJIbHO 3HAYUMOW HHpOpManuer —
WHULMUPOBaHUE €€ OOCYXKIEHMsI, BhICKa3bIBaHMs YYal[UMHUCS CBOEr0 MHEHHUS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOILIEHHUSL.

YMeHue xapaktepu3zoBaTh (U3NYECKHE M XHUMHYECKHE CBOMCTBAa OPraHWYeCKHX BEIIECTB,
CHOCOObI MX MOJIy4EHHS], MIPUMEHEHNE U 3HAUE€HUE B MIPUPOJIE U KU3HU YETOBEKa.
[InanupoBaHHe W OCYIIECTBIEHHWE HAa NPAKTHKE XUMHYECKUE DSKCIIEPUMEHTHI, IPOBEIECHUE
HaOJI0/ICHUS, YMEHUE JIeJaTh BBIBOJIBI IO Pe3yabTaTaM dKCIIEpUMEHTA.

CrnenoBanue mpaBwiaM 0e30mMacHOW pabOTHl B Ja0OpATOPUM TPHU MCIOJIB30BAHUU XUMHUYECKON
MOCY/Ibl ¥ 000PYAOBaHUS.

IIpoBeneHne BeIYMCICHNUS IO XUMUYECKUM YPaBHEHUSM.

BeicTpanBaHue pa3BEPHYTHIX NHCBMEHHBIX M YCTHBIX OTBETOB C ONOPOW Ha MH(OpMAIHIO U3
yu4eOHHMKA U CHPAaBOYHBIX MaTe€pHajoB, I'PaMOTHOE HCIOJIb30BaHHE HM3YYE€HHOI'O MOHATUHHOIO
anmnapara Kypca XUMHH.

Vcnonp3oBaHue MNpU BHIIOJIHEHWU YYEOHBIX 3aJaHuUil M B IpoOLEcCce HCCIeN0BaTeIbCKON
NEeATeNbHOCTH Hay4YHO-TIONMYJISIPHYIO JIMTEPATypy XHUMHUYECKOIO COJAEp)KaHUs, CIIPaBOYHbIE
MaTepualsl, pecypcsl MHTepHera.

YMmeHue paboraTh B IpyImnax u napax.

» Hcnons3oBanue HCCICO0BATCIbCKUX U TBOPYECKUX IIPOEKTOB I10 TEME.

https://lesson.edu.ru/lesson/258ddc06-

AJKaHBI: cOCTaB U CTPOCHHC,

4 N 1 ec23-473c-b3d7-

FOMOJIOTHHECKHIH PR ed82fcaddd02?backUr1=9%2F04%2F 10
https://lesson.edu.ru/lesson/4da31505-
652d-4916-9e7c-
56e88b39bb24?backUrl=%2F04%2F10

. https://lesson.edu.ru/lesson/96419271-
5 Meran u 3TaH — IMPOCTCUIIINEC 1 bbc8-44b9-b3ea-

HPCACTaBATE/IN aJIKaHOB 81a2be75c47a?backUrl=%2F04%2F 10
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HEINPEJAEJIBHBIE YIVIEBOJAOPO/bI: AJIKEHBI, AJIKA/IMEHBI, AJIKUHBI

VYcTaHOBlIEHWE  JOBEPUTENBHBIX OTHOLIEHUH MEXAy Y4YUTEIEM M €ro y4eHHKamy,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYallUMHUCS TpeOOBaHMM M TPOCHO y4dHTEs,
NPUBJICYCHUIO HMX BHHMaHUS K OOCy)KJaeMod Ha ypoke HWHGPOpMAalWy, aKTUBH3ALUU HX
IT03HABATEIBbHOU JIEATEIbHOCTH.

[ToOyxneHne MIKOJLHUKOB COOJIOAATh HA YPOKE OOIIENPHUHSATHIE HOPMBI MOBEICHHUS, paBUIIa
OOIIeHUs CO CTapmuMHU (YIUTEISIMU) M CBEPCTHUKAMHU (IIKOJLHUKAMHM), TIPUHIUIBI YIeOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneueHne BHUMaHUS MIKOJIbHUKOB K IIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha ypOKax s1BJICHMIH,
opranu3anusi uX pabOTBl € IMOJlydaeMOH Ha ypOKe COIHaIbHO 3HAYUMON WHpOpMamuend —
WHULMUPOBaHUE €€ OOCYXKIEHMsI, BbICKa3bIBaHUs YYal[UMHUCS CBOEr0 MHEHHUS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOILIEHUSI.

YMeHue xapakrepu3zoBaTh (U3NYECKME M XMMHMUYECKHE CBOMCTBAa OPraHMYeCKHMX BELIECTB,
CHOCOOBI MX MOJIy4EHHS], IPUMEHEHUE U 3HAUE€HUE B PUPOJIE U KU3HU YEIOBEKa.
[InanupoBaHue W OCYIIECTBIEHHWE Ha NPAKTUKE XUMHMYECKUE DSKCIIEPUMEHTHI, IPOBEIECHUE
HaOJI0IEHUS, YMEHUE JIeaTh BHIBOJBI IO Pe3yIbTaTaM dKCIIEPUMEHTA.

CnenoBanue npaBuwiaM 0e30MacHOM paboThl B Ja00OpaTOpUM MPU KCIOJIB30BAHUN XHUMHUYECKON
MOCYy/Ibl ¥ 000PYAOBaHUSI.

[IpoBeneHune BEIYMCICHUS [0 XUMHUYECKUM YPAaBHEHHUSIM.

BricTpanBanue pa3BEPHYTHIX MHUCbMEHHBIX M YCTHBIX OTBETOB C OMOpOW Ha MH(OpPMALUIO U3
yueOHUKa U CIPaBOYHBIX MAaTEpUaOB, TPAMOTHOE HCIIOJIb30BAaHHE H3YyYEHHOTO MOHSTUHHOIO
anmapara Kypca XUMUH.

Hcnonp3oBanre mpu BHIOTHEHUH YYEOHBIX 3aJlaHUM M B TIPOIIECCE HCCIICIOBATEIHCKON
NEATENBbHOCTH HAyYHO-TIOMYJSIPHYIO JINTEPATypy XHUMHUYECKOTO COJAEpHKAHUSA, CIPABOYHbIE
Marepuaisl, pecypcsl IHTepHeTA.

YMmenue paboTath B Ipymniax U napax.

Hcnonp3oBanne uecaeqoBaTENbCKUX U TBOPYECKUX IIPOEKTOB 10 TEME.

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

AJNIKEeHBI: cOCTaB " CTPOCHUE,

6 . 1 4158-4bd1-ae98-
cBOUCTBA 18dc1cfb93992backUrl=%2F04%2F10
OTWJIEH U MPOIUIIEH — https://lesson.edu.ru/lesson/05ab5925-
7 MPOCTEUIINE MPE/ICTABUTENN ba8e-499e-840b-
ATKEHOB 70b5e8db71ae?backUrl=%2F04%2F10
[TpakTuueckas padora Ne 1. https://lesson.edu.ru/lesson/53cd2379-
8 «Ilonyuenue sTuneHa u 2a45-43b1-9f67-
U3yUYEHHE €ro CBOUCTBY 7ebcdaf03ce0?backUrl=%2F04%2F10
Anxanuensl. byranuen-1,3 u
wetnGyramen-1,3. TTomyuere https://lesson.edu.ru/lesson/6df23393-
9 yr 9. LMY 6£08-4b9f-ae01-
CHHTETHHECCKOTO Kaydyka 1 2983h95b854a?backUr|=%2F04%2F10
PE3UHBI
10 AJIKHHBI: cOCTaB ¥ 0COOEHHOCTH https://lesson.edu.ru/lesson/05¢9a929-

CTPOCHHA, TOMOJIOTUYECKHUI pAA.

6741-4d7c-84b5-
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AneruiieH — npocTteimmit 009292468356?backUrl=%2F04%2F10
IIPEICTaBUTEND AJKUHOB

11

https://lesson.edu.ru/lesson/7dada027-
1 8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10

BrrunciieHus o ypaBHEHHUIO

XUMHUYECKOHN peaKiuu

APOMATHUYECKHUE YIJIEBOJOPO/AbI

VYcTaHoBlIEHWE  JIOBEPUTENBHBIX OTHOIIEHUN MEXAYy Y4YUTEIEM M €ro y4eHHKaMmu,
CMOCOOCTBYIOMIMX MO3UTHBHOMY BOCHPHUSTHIO yYalUMHUCS TpeOOBAaHMA M TPOCHO y4dHTEIs,
MIPUBJICYEHUIO MX BHHMMAHMS K 0O0CyXJaeMOW Ha ypoke HH(OpMalM{, aKTUBHU3ALMM HX
IT03HABATEIBLHOM JIEATEILHOCTH.

[ToOyx/ileHne MKONbHUKOB COONII0/IaTh Ha YpOKe OOIIENPUHATHIE HOPMBI MOBEACHUS, MpaBUia
OOLIeHUs] CO CTapIIMMU (YUYUTEISIMH) M CBEPCTHUKAMHU (IIKOJLHUKAMHU), MPUHLMUIBl y4eOHOU
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IIEHHOCTHOMY aCIEeKTY U3y4aeMbIX Ha ypoKax sBJICHMH,
opraHusanusi ux paboThl C NOJydaeMOW Ha YpOKe COIMaJbHO 3HAYUMOW HHpOpManuer —
WHULMUPOBaHUE €€ OOCYXKIEHMsI, BhICKa3bIBaHMs YYalIUMHUCS CBOEr0 MHEHHUS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOILIECHUSI.

YMeHue xapakrepu3zoBaTh (GU3NYECKHE M XMUMHYECKHE CBOMCTBAa OPraHWYecKHX BELIECTB,
CHOCOObI MX MOJIy4EHHS], MIPUMEHEHNE U 3HAUE€HHUE B MPUPOJIE U KU3HU YeIOBEKa.
[InanupoBaHue W OCYIIECTBIEHHWE HAa NPAKTHKE XUMHYECKUE DSKCIIEPUMEHTHI, IPOBEIECHUE
HaOJI0ICHUs, YMEHUE JIeaTh BHIBOJbI IO Pe3y/IbTaTaM dKCIIEPUMEHTA.

CrnenoBanue mpaBwiaM 0e30macHOM pabOThI B J1a0OpATOPUM TIPHU MCIOJIB30BAaHUU XUMHUYECKON
MOCYy/Ibl ¥ 000PYAOBaHUS.

IIpoBeneHne BeIYMCICHNS IO XUMUYECKUM YPAaBHEHUSIM.

BeicTpanBaHue pa3BEPHYTHIX IMMCBMEHHBIX M YCTHBIX OTBETOB C ONOPOW Ha MH(POPMALHUIO U3
yu4eOHHMKA U CHPAaBOYHBIX MaTE€pHaJOB, I'PaMOTHOE HCIOJb30BAHUE M3YYEHHOTO MOHATHHHOIO
anrnapara Kypca XMMHH.

Vcnonp3oBaHue MNpU BHIIOJIHEHWU YYEOHBIX 3aJaHUi M B IpOLECcCe HCCIeN0BaTEIbCKON
NEATeNbHOCTH HAay4YHO-TIONMYJISPHYIO JIUTEPATypy XHUMHUYECKOIO COJAEp)KaHUs, CIpPaBOYHBIE
MaTepuaisl, pecypcsl MHTepHera.

YMmeHue paboTtaTh B IpyInax u napax.

Vcnonb3oBaHue UCCIE0BATENBCKUX U TBOPUYECKUX IIPOEKTOB 10 TEME.

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

ApeHbl: 6€H301 U TOIYOJI.

12 T 1 d5b4-491d-aded-
OKCHHIHOCTL apeHOB c3ddal9feef4 ?backUrl=9%2F04%2F10
FeHeTI/I‘IeCKaH CB3b
YTJIEBOIOPOJIOB,
HpI/IHa,Z[J'IC)KaH_II/IX K pa3J'II/I"IHBIM
https://lesson.edu.ru/lesson/75957f70-
13 KJIaccam 1

50f4-4910-b706-ac2d1b0f4c26
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MNPUPOJHBIE UHCTOYHUKHU YIJIEBOJOPOAOB U UX ITEPEPABOTKA

VYcTaHOBlIEHWE  JOBEPUTENBHBIX OTHOLIEHUH MEXAy Y4YUTEIEM M €ro y4eHHKamy,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYallUMHUCS TpeOOBaHMM M TPOCHO y4dHTEs,
MPUBJICUCHUIO WX BHUMaHHS K OOCYyXJaeMOd Ha ypoke HH(pOpMAaIu, aKTUBH3AIMH HX
IT03HABATEIBbHOU JIEATEIbHOCTH.

[ToOyxneHne MKOIBLHUKOB COOJIOATh HA YPOKE OOIIENPUHSATHIE HOPMBI MOBEICHHS, MPaBUIIa
OOIIeHUs CO CTapmuMHU (YIUTEISIMU) M CBEPCTHUKAMHU (IIKOJLHUKAMHM), TIPUHIUIBI YIeOHOM
JUCLMILIMHBL U CAMOOPraHu3aluu.

[IpuBneyeHne BHUMaHUS MIKOJBHUKOB K IIEHHOCTHOMY aCIIEKTYy M3y4aeMbIX Ha YpOKax SIBJICHUH,
opranu3anusi uX pabOTBl € IMOJlydaeMOH Ha ypOKe COIHaIbHO 3HAYUMON WHpOpMamuend —
MHULMUPOBAaHUE €€ OOCYXKIEHMsI, BhICKa3bIBaHMs YYal[UMHUCS CBOEr0 MHEHHUS IO €€ IMOBOIY,
BBIPAOOTKHU CBOETO K HEW OTHOILIEHUSI.

YMeHue xapakrepu3zoBaTh (U3NYECKME M XMMHMUYECKHE CBOMCTBAa OPraHWYeCKHMX BELIECTB,
CHOCOOBI MX MOJIy4EHHS], IPUMEHEHUE U 3HAUE€HUE B PUPOJIE U KU3HU YEIOBEKa.
[InanupoBaHue W OCYIIECTBJIEHHWE Ha NPAKTUKE XWMHUYECKHE OSKCIIEPUMEHTHI, IMPOBEACHUE
HaOJI0IEHUS, YMEHUE JIeaTh BHIBOJBI IO Pe3yIbTaTaM dKCIIEPUMEHTA.

CnenoBanue npaBwiaM 0e3omacHOW paboOThl B 1a00paTOpUu MPH UCHOJIB30BAHUM XUMHUYECKOM
MOCYy/Ibl ¥ 000PYAOBaHUSI.

[TpoBeneHne BEIYUCICHUS 10 XUMHYECKIUM YPAaBHECHHSIM.

BricTpanBanne pa3BEPHYTHIX MUCBMEHHBIX W YCTHBIX OTBETOB C OTOPOW Ha WMHGPOPMAIHMIO U3
yueOHUKa U CIIPaBOYHBIX MaTEpUajOB, TPAMOTHOE HCIIOJIb30BAHHWE H3YYEHHOTO MOHSITHHHOTO
anmapara Kypca XUMUH.

Hcnonp3oBanre mpu BHIOTHEHUH YYEOHBIX 3aJlaHUM M B TIPOIIECCE HCCIICIOBATEIHCKON
NEATEIBbHOCTH HAyYHO-TIOMYJSIPHYIO JINTEPAaTypy XHMHYECKOTO COACPXKAHUA, CIPABOYHbBIC
Marepuaisl, pecypcsl IHTepHeTA.

YMmenue paboTath B IpyIax U napax.

Hcnonp3oBanne uecaeqoBaTENbCKUX U TBOPYECKUX IIPOEKTOB 10 TEME.

[IpupoaHble ICTOYHUKU

YIJIEBOJOPOIOB: TIPUPOIHBIN a3 https://lesson.edu.ru/lesson/99557a5e-
14 Y TIOTTyTHBIE HE(TSAHBIC Ta3bl, 1 2221-43e0-97b8-

He(PTb U IPOAYKTHI €€ 983de535c44d?backUrI=%2F04%2F10

nepepadboTKu

[IpupoiHBIC HICTOUHUKHU

YIJI€BOJOPOJOB: IPUPOIHBIN Ia3 https://lesson.edu.ru/lesson/6¢919641-
15 Y TIOMYTHBIE HEPTSIHBIE Ta3bl, 1 7956-4130-b1fd-

He(Th ¥ IPOIYKTHI €€ c7e71db395d7?backUrl=%2F04%2F10

nepepaboTKH

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

KonTtponsHas pabota no pasaeny 4ebS-A612-8eas-

16 1 44d63cccf5187backUrl=%2F04%2F10

«YTIeBOAOPOABI»
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CIIUPTBI. ®PEHOJI

VYcTaHOBlIEHWE  JOBEPUTENBHBIX OTHOLIEHUH MEXAy Y4YUTEIEM M €ro y4eHHKamy,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYallUMHUCS TpeOOBaHMM M TPOCHO y4dHTEs,
MPUBJICUCHUIO WX BHHUMaHHS K OOCyXJIaeMOW Ha ypoke uH(popMmarmu, aKTUBH3AIMH WX
IT03HABATEIBbHOU JIEATEIbHOCTH.

[ToOyxneHne MKOIBLHUKOB COOJIOATh HA YPOKE OOIIENPUHSATHIE HOPMBI MOBEICHHS, MPaBUIIa
OOIIeHUs CO CTapmuMHU (YIUTEISIMU) M CBEPCTHUKAMHU (IIKOJLHUKAMHM), TIPUHIUIBI YIeOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneueHne BHUMAHUS MIKOJbHUKOB K IIEHHOCTHOMY aCTEKTY U3y4aeMbIX Ha ypOKax SIBIICHUM,
opranu3anusi uX pabOTBl € IMOJlydaeMOH Ha ypOKe COIHaIbHO 3HAYUMON WHpOpMamuend —
WHULMUPOBaHUE €€ OOCYXKIEHMsI, BbICKa3bIBaHUs YYal[UMHUCS CBOEr0 MHEHHUS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOILIEHUSI.

YMeHue xapakrepu3zoBarh (U3MUECKHE M XHUMHUYECKHE CBOMICTBA OPraHMYecKHX BELIECTB,
CHOCOOBI MX MOJIy4EHHS], IPUMEHEHUE U 3HAUE€HUE B PUPOJIE U KU3HU YEIOBEKa.
[InanupoBaHue W OCYIIECTBIEHHWE Ha NPAKTUKE XUMHMYECKUE DSKCIIEPUMEHTHI, IPOBEIECHUE
HaOJII0IEHUs, YMEHUE JIeaTh BBIBOJIbI IO pe3ysibTaTaM 3KCIEPUMEHTA.

CnenoBanue npaBwiaM 0e3omacHOW paboOThl B 1a00paTOpUu MPH UCHOJIB30BAHUM XUMHUYECKOM
MOCYy/Ibl ¥ 000PYAOBaHUSI.

[TpoBeneHne BEIYUCICHUS 10 XUMHYECKIUM YPAaBHECHHSIM.

BricTpanBanne pa3BEPHYTHIX MUCBMEHHBIX M YCTHBIX OTBETOB C OMOPOW Ha MH(OpMaIUio H3
yueOHUKa U CIPaBOYHBIX MaTEpHUaJIOB, TPAMOTHOE MCIIOJIb30BAHHUE HM3YYEHHOTO MOHSITHIHOTO
anmapara Kypca XUMUH.

Hcnonp3oBanre mpu BHIOTHEHUH YYEOHBIX 3aJlaHUM M B TIPOIIECCE HCCIICIOBATEIHCKON
NEATENBbHOCTH HAyYHO-TIOMYJSIPHYIO JINTEPATypy XHUMHUYECKOTO COJAEpHKAHUSA, CIPABOYHbIE
Marepuaisl, pecypcel IHTEpHETA.

YMmenue paboTath B IpyIax U napax.

Hcnonp3oBanne uecaeqoBaTENbCKUX U TBOPYECKUX IIPOEKTOB 10 TEME.

[IpenenbHbIe OHOATOMHBIC
https://lesson.edu.ru/lesson/5439c18b-

17 CIIUPTHI: METAHOJ M 3TAHOJ. 1 2 440-4b6F-bf84-c04Tad71694F
Bonoponnas cBsizb
18 MHOroaTroMHbI€ CIIUPTHI: 1 https://lesson.edu.ru/lesson/461aa9c8-
STUJIEHTJIMKOJIb U TJIMLEPUH c0ef-4827-a8e5-d12a0bedc826
@DeHOoI: CTPOCHUE MOJICKYJIBI,
https://lesson.edu.ru/lesson/649883b8-
19 (hbM3UYECKUEe U XUMHUYECKUE 1

7¢5f-4f16-896e-10a2278b08f1

CBOﬁCTBa, IIPUMCHCHHUC

AJIBAETI'U/Ibl. KAPBOHOBBIE KUCJIOTBI. CJIOKHBIE D®UPbI

VYCcTaHOBIIEHNE JOBEPUTEIBHBIX OTHOIIEHHH MEXAY YYMTEIEM U €ro  Y4EHHUKAMH,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSATHIO y4allUMHUCS TpeOOBaHMM M MpPOChO yuuTens,
IPUBJICUEHUI0 HMX BHHMMaHUS K OOCyKJaeMOl Ha ypoke HWH(pOpMaluu, aKTUBHU3ALUU HX
[I03HABATENIbHOMN EATEIbHOCTH.

[ToOyxneHue MKOILHUKOB COOJIIOATh HA YPOKE OOLIEHpPUHATHIE HOPMBI MOBEAEHUS, IpaBuiIa
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OOIICHUsI CO CTapIIMMU (YYUTENSIMH) U CBEPCTHUKAMH (LIKOJBHUKAMHM), TPUHIMIIEI y4eOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IIEHHOCTHOMY aCIIEKTY U3Y4aeMbIX HA ypOKax sIBJICHUH,
opranuzanusi ux pabOTBl € IMOJlydaeMOHl Ha ypOKe COIHaJbHO 3HAuMMOW HH(popMarumend —
WHULMUPOBAaHUE €€ OOCYXKIECHMsI, BBICKa3bIBaHMs YYalIUMHUCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPA0OTKHU CBOETO K HEW OTHOLICHHUS.

YMeHue xapakrepu3zoBaTh (U3NYECKME M XMMHMUYECKHE CBOMCTBA OPraHWYEeCKUX BELIECTB,
CrocoOBI UX TOJYYEHUS], MIPUMEHEHUE U 3HAYCHHE B IPUPOJIC U KU3HHU YEJIOBEKA.
[InanupoBaHuEe W OCYIIECTBJIEHHWE HAa NPAKTUKE XUMHMUYECKUE DSKCIIEPUMEHTBHI, IPOBEIECHUE
HaOJIO/IEHUS], YMEHHUE JIeaTh BBIBOJBI 10 pe3yabTaTaM KCIIEPHUMEHTA.

CnenoBanue npaBwiaM 0e30nacHOW pabOThl B 1a00OpaTOpUU MPH UCHOJIB30BAHUM XUMHUUYECKOM
MOCY/Ibl ¥ 000PYAOBaHUSI.

[IpoBeneHne BIUMCIEHUS [0 XUMUYECKUM YPAaBHEHHUSM.

BricTpanBanue pa3BEPHYTHIX MHUCHMEHHBIX U YCTHBIX OTBETOB C OMOpOW Ha MH(OpPMALUIO U3
yueOHMKa U CIPaBOYHBIX MaTEpUaOB, TPAMOTHOE HCIIOJIb30BAHUE H3YYEHHOTO MOHSITHUHHOTO
anmnapara Kypca XuMHUH.

Hcnonp3oBanre mpu BBIMOJTHEHUH YYEOHBIX 3aJlaHUM M B TIPOIECCE HCCIIEIOBATEIHCKON
NESITeIbHOCTH HAay4YHO-TIONMYJSPHYIO JUTEPaTypy XUMHUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE
MaTtepuaisl, pecypcel IHTEepHETA.

YMmenue paboTath B IpyIax u napax.

Hcnonb30BaHue ucCieOBaTENbCKUX U TBOPUECKUX MPOEKTOB 10 TEME.

20 Anpaerunsl: GopManbaeTuI U 1 https://lesson.edu.ru/lesson/8664b319-
arerajgbIerua. AeToH 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHEBIE TPECILHBIC

21 CADBOHOBLLE KHCIOThL: 1 https://lesson.edu.ru/lesson/b4feaa04-

P ' 3438-4b57-a3ec-ba0f9fe63c0d
MYpaBbHHAS U YKCYCHAas
[TpakTrueckas padota Ne 2.
29 «CBOHCTEA DACTEODA YKCVCHOI 1 https://lesson.edu.ru/lesson/9834d408-
pactBopa yrey 3860-444a-8de3-7efbash9scdb
KHCIIOTBD
MBpbL1a KaK COJIM BBICIIUX

23 5 1 https://lesson.edu.ru/lesson/71ac43f2-
KAPOOHOBLIX KHCIOT, HX a0d4-4945-a0eb-1e59cd5f4dof
MOIOIIIee JICHCTBUE
CreapuHOBas U OJICHHOBAs

24 S ——— 1 https://lesson.edu.ru/lesson/71ac43f2-

> Kak Hpea a0d4-4945-a0eb-1e59cd5f4dOf
BBICIIMX KapOOHOBBIX KHCIIOT
CrnosxHble 3QUPBI KaK

o5 MIPOU3BO/IHBIE KAPOOHOBBIX 1 https://lesson.edu.ru/lesson/71ac43f2-
KHUCIIOT. [ MaApOIIN3 CIIOKHBIX a0d4-4945-a0eb-1e59cd5f4d9f
3¢upoB
Kupsl: THAPOIN3, MPUMEHEHHE,

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

26 Ouosornyeckas posb KHUPOB 1

a0d4-4945-a0eb-1e59cd5f4dof



https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

YIJIEBO/IbI

VYcTaHOBlIEHWE  JOBEPUTENBHBIX OTHOLIEHUH MEXAy Y4YUTEIEM M €ro y4eHHKamy,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPUATHIO Y4YaIIMMHUCS TpeOOBaHWUN M MpPOCHO yduTens,
MPUBJICUCHUIO WX BHHUMaHHS K OOCyXJIaeMOW Ha ypoke uH(popMmarmu, aKTUBH3AIMH WX
IT03HABATEIBbHOU JIEATEIbHOCTH.

[ToOyxneHne MKOIBLHUKOB COOJIOATh HA YPOKE OOIIENPUHSATHIE HOPMBI MOBEICHHS, MPaBUIIa
OOIIeHNs CO cTapmuMHu (YIUTEISIMU) U CBEPCTHUKAMH (IIKOJbHUKAMH), TIPHHIIUAIBI YIeOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneyeHne BHUMaHUS MIKOJBHUKOB K IIEHHOCTHOMY aCIIEKTYy M3y4aeMbIX Ha YpOKax SIBJICHUH,
opranu3anusi uX pabOTBl € IMOJlydaeMOH Ha ypOKe COIHaIbHO 3HAYUMON WHpOpMamuend —
WHULMUPOBaHUE €€ OOCYKIEHMsI, BbICKa3bIBAaHUs YYalllUMUCS CBOEr0 MHEHHUS IO €€ MOBOAY,
BBIPAOOTKHU CBOETO K HEW OTHOILIEHUSI.

YMeHue xapakrepu3zoBaTh (U3NYECKME M XMMHMUYECKHE CBOMCTBAa OPraHWYeCKHMX BELIECTB,
CHOCOOBI MX MOJIy4EHHS], IPUMEHEHUE U 3HAUE€HUE B PUPOJIE U KU3HU YEIOBEKa.
[InanupoBaHue W OCYIIECTBIEHHWE Ha NPAKTUKE XUMHMYECKUE DSKCIIEPUMEHTHI, IPOBEIECHUE
HaOJI0IEHUS, YMEHUE JIeaTh BHIBOJBI IO Pe3yIbTaTaM dKCIIEPUMEHTA.

CnenoBanue npaBwiaM 0e3omacHOW paboOThl B 1a00paTOpUu MPH UCHOJIB30BAHUM XUMHUYECKOM
MOCYy/Ibl ¥ 000PYAOBaHUSI.

[TpoBeneHne BEIYUCICHHS 10 XUMHUYECKUM YPABHEHUSIM.

BricTpanBanne pa3BEPHYTHIX MUCBMEHHBIX M YCTHBIX OTBETOB C OMOPOW Ha MH(OpMaIUio H3
yueOHUKa U CIIPaBOYHBIX MaTEpUajOB, TPAMOTHOE HCIIOJIb30BAHHWE H3YYEHHOTO MOHSITHHHOTO
anmapara Kypca XUMUH.

Hcnonp3oBanre mpu BHIMOTHEHUH YYEOHBIX 3aJlaHMl W B TPOIECCE HCCIEI0BATEIbCKOM
NEATENBbHOCTH HAyYHO-TIOMYJSIPHYIO JINTEPATypy XHUMHUYECKOTO COJAEpHKAHUSA, CIPABOYHbIE
Marepuaisl, pecypcsl IHTepHeTA.

YMmenue paboTath B IpyIax U napax.

Hcnonp3oBanne uecaeqoBaTENbCKUX U TBOPYECKUX IIPOEKTOB 10 TEME.

yl"J'IeBOI[BIZ COCTaB,

knaccudukanus. Baxuennme https://lesson.edu.ru/lesson/709ce43a-

27
MPEJICTaBUTENN: TIII0KO03a, 1 deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
08 Kpaxman u nemirono3a kak 1 https://lesson.edu.ru/lesson/690fbb76-
MPUPOIHBIE TTOJTUMEPBI f94a-4f77-bbbe-3d3ae748f716
KonTtponsHas pabota no pasaeny
https://lesson.edu.ru/lesson/66a7bd94-
29 «Kucnopoaconepxariue 1

2bc5-4ec7-b7c7-ff893919d25a

OpraHu4Y€CKUC COCAUHCHU

AMMHBI. AMUHOKHUCJOTBI. BEJIKH

VYcTaHOBIIEHHE  JOBEPUTEIBHBIX OTHOLIEHUH MEXAYy YYHTEIEM M €ro y4eHHKaMmy,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSATHIO y4allUMHUCS TpeOOBaHMM M MpPOChO yuuTens,
IPUBJICUEHUI0 HMX BHHMMaHUS K OOCyXJaeMoll Ha ypoke HWH(pOpMaluu, aKTUBHU3ALUU HX
[I03HABATENIbHOMN EATEIbHOCTH.



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/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a

[ToOyxneHnue MIKOIHLHUKOB COOJIOATh HA YPOKE OOIIENPUHATHIC HOPMBI MOBEJICHHS, MpaBUia
OOIIeHUsI CO CTapmIMMU (YYUTENSIMH) U CBEPCTHUKAMH (LIKOJBHUKAMHM), TPUHIMIIEI y4eOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneuenne BHUMaHUS LKOJIbHUKOB K IIEHHOCTHOMY aCIIEKTY U3Y4aeMbIX HA ypOKax sIBJICHUH,
opranm3anusi UX padoThl C TOMy4aeMoW Ha ypOKEe COIMAILHO 3HAYuMO# wuHpopmanmen —
WHULMUPOBaHUE €€ OOCYXKIEHMsI, BbICKa3bIBaHMs YYal[UMHUCS CBOEr0 MHEHHUS IO €€ IOBOJY,
BBIPA0OTKHU CBOETO K HEW OTHOLICHHUS.

YMeHue xapakrepu3zoBarTh (U3NYECKME M XMMHMUYECKUE CBOMCTBA OPraHMYEeCKHMX BELIECTB,
CocoOBI UX TOJYYEHUS, MIPUMEHEHUE U 3HAYCHUE B IPUPOJIC U KU3HU YEIIOBEKA.
[InanupoBaHuEe W OCYIIECTBJIEHHWE HAa NPAKTUKE XUMHMUYECKUE DSKCIIEPUMEHTHI, IPOBEIECHUE
HaOJIOIEHUS], YMEHHUE JIeaTh BBIBOJBI 10 Pe3yabTaTaM KCIIEPHUMEHTA.

CnenoBanue npaBwiaM Oe30macHOW paboOThl B 1a00OpaTOpUU MPH UCHOJIB30BAHUM XUMHUYECKOM
MOCY/Ibl U 000PYIOBAHUS.

[IpoBeneHune BIUMCIEHUS [0 XUMHUYECKUM YPAaBHEHHUSM.

BricTpanBanue pa3BEPHYTHIX NMHUCHMEHHBIX U YCTHBIX OTBETOB C OMOpPOW Ha MH(OpPMALNIO U3
yueOHMKa U CIIPaBOYHBIX MaTEpUajOB, TPAMOTHOE HCIIOJIb30BAHUE H3YYEHHOTO MOHSITHHHOTO
anmapara Kypca XuMHUH.

Hcnons3oBanre mpu BBIMOJTHEHWH YUYEOHBIX 3aJaHMM W B TPOIECCE HCCIEN0BATEIHCKON
NEeSITeIbHOCTH HAay4YHO-TIONMYJSPHYIO JUTEPaTypy XUMHUYECKOTO COAEpIKaHMs, CIpPaBOYHbIE
MaTtepuaisl, pecypcsl IHTEpHETA.

YMmenue paboTath B IpyIax u napax.

Hcnonb30BaHue ucCieOBaTENbCKUX U TBOPUECKUX ITPOEKTOB 10 TEME.

https://lesson.edu.ru/lesson/0c608a59-

30 AMWHBI: METHIIAMHAH U aHUJIHH 1 4069-4481-8396-9205F201h73e
AMWHOKHCIIOTHI KaK
31 am(oTepHble OpraHUYeCcKre 1 https://lesson.edu.ru/lesson/c2f2f3d7-
COEIMHEHMS, NX ONOJIOTUYECKOE 43d1-4873-ace0-78eca6009628
sHauenue. Ilentuanl
benku xak npupoHbIC
https://lesson.edu.ru/lesson/45b81dac-
32 BBICOKOMOJICKYJISIPHBIE 1

acba-440e-99e3-14c3ba78050a

COCAUMHCHUS

IINTACTMACCBDI. KAYYYKHU. BOJIOKHA

YcTaHOBIIeHHWE  JOBEPHUTENBHBIX OTHONICHUH MEXAYy Y4YHTEIeM U ero y4eHUKamu,
CIOCOOCTBYIOIIMX TO3UTHBHOMY BOCIPHUSATHIO YYallUMHUCS TPEOOBAaHHA M TPOCHO ydHUTEIs,
MPUBJICYCHUIO WX BHHMaHUS K OOCYKJaeMOW Ha ypoke WH(pOpMaluh, aKTUBHU3AIUU HX
MO3HABATEIbHOMN EATEIHHOCTH.

[ToOyx1eHue MIKOJIBHUKOB COONIO/IATh HA YPOKE OOLIENPUHATHIE HOPMBI TIOBEICHUS, TIPaBHIIa
oOIIeHNsT cO CTapmUMU (YYUTEISIMU) M CBEPCTHUKAMU (IIKOJLHUKAMHU), TMPUHIUIBI Y4eOHOM
JTUCIUIUTAHBI U CAMOOPTraHU3allnu.

[IpuBneueHne BHUMaHUS MIKOJHHUKOB K IIEHHOCTHOMY aCIEeKTY U3y4aeMbIX Ha ypoKaX sSBIICHUH,
opraHm3aiusi ux padoThl C TOJy4yaeMoOi Ha ypOKe COIMAIBbHO 3HAUYMMOW WHopMaiueil —
WHUIMUPOBAaHUE €€ OOCYXKICHHsI, BHICKA3bIBAHHs YYAIIUMHUCS CBOEr0 MHEHHUS IO €€ MOBOJY,



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

BBIPAOOTKU CBOETO K HEW OTHOLICHHUS.

YMeHue XapakTepus3oBaTh (PU3MUECKHE W XHUMHUYECKHE CBOWCTBA OPraHMYECKUX BEILECTB,
crocoObl UX MOJYYEHUs], TIPUMEHEHUE U 3HAYCHUE B IPUPOJIE U KHU3HH YEJIOBEKA.
[ImanupoBaHMe ¥ OCYIIECTBICHHWE HA MPAKTHKE XUMHUYECKHE HKCIIEPHUMEHTHI, IPOBEICHUE
HaOJIOIEHUS], YMEHHUE JIeaTh BBIBOBI 10 Pe3yabTaTaM HKCIIEPUMEHTA.

CnenoBanue npaBwiaM 0e30macHOW paboThl B 1a00paTOpUM IPU UCIIOJIB30BAHUM XUMHUYECKOU
MOCy/Ibl U 000PYAOBaHUSI.

[IpoBeneHne BHIYUCICHNS IO XHMUYECKUM YPaBHEHUSIM.

BricTpanBanue pa3BEPHYTHIX NHCBMEHHBIX M YCTHBIX OTBETOB C OMOPOW Ha MH(POPMALHUIO U3
yu4eOHHMKAa U CHPABOYHBIX MaTEPHAJIOB, TPAMOTHOE HCIOJb30BaHHE HM3YYEHHOTO TMOHSITUHHOTO
ammapara Kypca XHMHU.

Hcnonb3oBaHue mpH BBINOJHEHUH Y4E€OHBIX 3aJaHUl M B MPOIECCE HCCIIEI0BATENbCKON
NEATeNbHOCTH HAYYHO-TIONMYISIPHYIO JIUTEPATypy XHUMHUYECKOTO COJACp)KaHUs, CIpPaBOYHBIC
MaTepHalbl, pecypcel MHTepHeTA.

YMmenue paboTath B Ipymmax v napax

Vcnonp30BaHMe HCCIEIOBATEIBCKIX H TBOPYECKUX MTPOEKTOB IO TEME.

OCHOBHBIG ITIOHATHUA XUMHUHU
33 BELCOKOMOTEKVIIDHLLY 1 https://lesson.edu.ru/lesson/c19e6ffc-
. yip 7d70-46cc-a9ee-ebfac27dead9
COCIUHEHUUN
OCHOBHBIG METOAbI CUHTE3a
https://lesson.edu.ru/lesson/1600e4a4-
BBICOKOMOJ'IeKy.]'IHpHI)IX
34 s I 1 d259-4ba9-9632-
COCAMHCHMH. 1LIAaCTMACCEL, 994fae4ce3662backUrl=%2F04%2F 10
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOI'PAMME



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

Ne DJIeKTpOHHbIe N (ppoBbIE

Tema ypoka KounuecTBo
n/n o0pa3oBaTe/ibHbIE pecypchl
4yacos

CTPOEHUE ATOMOB. IEPUOIUYECKHU 3AKOH Y TIEPHOJJUYECKAS
CUCTEMA XUMMNYECKUX 2JIEMEHTOB . U. MEH/IEJIEEBA

YcTaHOBIIEHHWE JOBEPUTENBHBIX OTHOIIEHUNH MEXIy YUHUTEIeM M €ro Y4eHUKaMH,
CHOCOOCTBYIOUIMX TMO3UTHUBHOMY BOCHPHUSITHIO y4allUMHCS TpeOOBaHMM H 1MpochO
yuuTeNs, TPUBJICUCHUIO WX BHUMaHHUS K o0OcyxJaeMoil Ha ypoke uHGopMaluy,
aKTUBU3AIMH UX T03HABATEIBHON JAESTEIbHOCTH.

[ToOyx/ieHue MKOIbHUKOB COOMIO/IaTh HAa YpPOKE OOLIENpPUHSAThIE HOPMBI TOBEIEHUS,
IpaBuwiia OOLIEHUS CO CTapUIMMM (YYUTENIIMHM) W CBEPCTHUKAMM (IIKOJbHUKAMU),
MPUHIMIBI Y4eOHOM TUCIUIUIMHBI U CaMOOPraHu3allu.

[IpuBneueHne BHUMaHHS IIKOJIHHUKOB K IEHHOCTHOMY acCMEKTy M3y4aeMbIX Ha ypOKax
SIBJICHUH, OpraHu3anusi UX paboThl C MOJy4yaeMoW Ha YpOKE COLMaIbHO 3HAUYMMOM
nHpopmalvel — WHUIUHPOBAHUE €€ OOCYXKICHMs, BBICKAa3bIBaHUS YYAllUMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BBIPAaOOTKH CBOETO K HEIl OTHOILIIEHUSI.

VYMeHue XxapakTepu30BaTh (PU3MUECKUE U XUMHUYECKUE CBOICTBA OPraHUYECKUX BELIECTB,
crnocoObl UX MOJY4YEHUs], IPUMEHEHUE U 3HAYEHUE B IPUPOJIE U KU3HH YEJIOBEKA.
IInaHupoBaHue M OCYLIECTBICHUE HA NIPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI, IIPOBEICHHE
HaOJI0/IeHNs], YMEHHE €1aTh BBIBOJbI IO PE3YJIbTaTaM SKCIEPUMEHTA.

CnenoBanue mnpaBwiaM Oe3omacHOoi paboTel B jabopaTopuy TIPU  HCIOJIB30BAHUU
XUMUYECKOH MOCYbI K 000pyI0BaHHUS.

[IpoBeneHne BIYMCICHNS IO XUMUYECKUM YPaBHEHUSIM.

BeicTpanBanue pa3BEpHYTHIX NUCbMEHHBIX U YCTHBIX OTBETOB C OHOPON Ha MH(POPMALUIO
U3 y4yeOHHMKAa M CIPaBOYHBIX MaTEpUAIOB, TPAMOTHOE MCIIOJIb30BAaHHE H3YYEHHOTO
MOHATUHHOIO amnapara Kypca XUMHUH.

Vcnonp3oBaHue MpU BBINOJIHEHUU y4eOHBIX 3aJaHUN U B IPOLIECCE HCCIEN0BATEIbCKON
NeATeNbHOCTH HayYHO-HOMYJISIPHYIO JINTEPATypPy XUMHUYECKOTO COJIEPKaHMs], CIIPABOYHBIE
MaTepualsl, pecypcbl MHTepHerTa.

YMmeHue paboTtaTh B Ipylnnax U napax.

Vcnonb30BaHue UCCIE0BATENBCKUX U TBOPUYECKUX IIPOEKTOB IO TEME.

XUMHWYECKHUH 3JIEMEHT.
ATOM. DNEeKTpOHHAA 1
KOH(UTyparus aToMOB

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

[Iepronnueckuii 3aKOH U
[Iepronnueckas cucrema
XHMHUYECKUX 3JIEMEHTOB /JI. https://lesson.edu.ru/lesson/e7d48881-
H. MengeneeBa, ux CBs3b C 055d-49da-a49¢c-7375¢3d033e9
COBPEMEHHOU Teopuen
CTPOEHHUSI AaTOMOB



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

3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XUMHYECKUX DJIEMEHTOB U

UX COCJMHCHHUI [0 IPyNIam https://lesson.edu.ru/lesson/2859ec02-
U nepuoaamM. 3HaueHUe 1 8ecd-4cd8-8531-edad962608fh
[IEpUOANYECKOTrO 3aKOHA U https://lesson.edu.ru/lesson/12bfc348-
CUCTEMBI XUMHUYECKUX 007f-4796-bcda-180fc6b720fe

anemenTtoB .M.
MeneneeBa B pa3BUTUH
HayKH

HEOPTAHUYECKAS XUMMUSA

VYcTaHOBIIEHHE JOBEPUTENBHBIX OTHOIIEHUH MEXJy YYHUTEIeM M €ro ydeHUKaMmu,
CHOCOOCTBYIOUIMX TO3UTUBHOMY BOCHPHUSITHIO y4allUMHCS TpeOoBaHMM U mpochd
yuuTeNs, TPUBJICUEHHIO WX BHUMaHHUS K o0OCyxkJIaemMoil Ha ypoke uHdopMaluy,
aKTUBU3AIMH WX NT03HABATEIbHON AESITETbHOCTH.

[ToOyx/ieHne MIKOJIBHUKOB COOMIOAaTh HAa YpPOKE OOIIENPUHSAThIE HOPMBI TOBEICHMUS,
npaBwiia OOLIEHUS CO CTapUIUMH (YYUTENIIMHM) W CBEPCTHUKAMM (IIKOJbHUKAMU),
MPUHIMIBI Y4eOHOM TUCIUIUIMHBI U CaMOOPraHU3allu.

IIpuBnedyeHne BHUMaHMS LIKOJBHUKOB K LIEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3amus WX paboOThl C TMOJy4aeMOW Ha YPOKE COIHAIBHO 3HAYUMOM
nHbopManrel — MHUIUMPOBAHUE €€ OOCYKIEHMs, BBICKA3bIBAHMs y4JallUMHCSI CBOETO
MHEHMSI 10 €€ MOBOJLYy, BBIPAOOTKH CBOETO K HEH OTHOIIECHUSI.

YMeHue XxapakTepu30BaTh (PU3MUECKHE U XMMHUYECKHE CBOMCTBA OPraHUYECKUX BELIECTB,
cnocoObl UX MOJY4YEHUs, IPUMEHEHUE U 3HAYEHHE B IPUPOJIE U KU3HH YEJIOBEKa.
[InanupoBaHue U OCYLIECTBICHUE HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI, IIPOBEICHHUE
HaOJII0/IeHUs], YMEHHE 1€1aTh BBIBO/bI 10 pe3yabTaTaM HKCIIEPHUMEHTA.

CnenoBanue mnpaBuwiaM Oe3onacHOM paOoThl B 1abOpaToOpUM MpPU  HCIOJIB30BAaHUU
XUMUYECKOH MOCYbl U 000py10BaHHUS.

[IpoBeneHne BBIYMCICHNS IO XUMUYECKUM YPAaBHEHUSIM.

BricTpanBanue pa3BEpHYTHIX NUCbMEHHBIX U YCTHBIX OTBETOB C ONOPON Ha MH(POPMALUIO
U3 yuyeOHHMKAa M CIPABOYHBIX MAaTEpUAIOB, TPAMOTHOE MCIIOJIb30BAaHHE H3Y4YEHHOTO
NOHATUIHOTIO anmapara Kypca XUMUH.

Vcnonp3oBaHue NpU BBHINOJIHEHUU y4eOHBIX 3aaHUN U B IPOLIECCE MCCIEN0BATEIbCKON
NeATeIbHOCTH HayYHO-HOMYJISIPHYIO JINTEPATypPy XUMUYECKOTO COJIEPKaHUs], CIIPABOYHBIE
MaTepualsl, pecypcbl MHTepHeTa.

YMmeHue paboTaTh B Ipymnmnax U napax.

Hcnosp30BaHnEe UCCIIENOBATENBCKUX U TBOPUECKUX IPOEKTOB 10 TEME.

Crpoenue BemecTna.
XuMuuecKkas CBsI3b, €€
BHU/IbI; MEXaHU3MBbI 1
00pa3oBaHUs KOBAJIEHTHOU
cBsi3u. BosopoiHas cBs3b

https://lesson.edu.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-acadc7241b21



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
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
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BanenTtHocTb.
DIEeKTPOOTPULIATEIIEHOCTb.
Crernennp OKUCIEHU.

https://lesson.edu.ru/lesson/a9c9a6le-

> Beniecta MoseKynsipHOTO e387-4ffe befb-
aca9c7241b21?backUrl=%2F04%2F11
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS
[TonaTHE 0 AUCTIEPCHBIX
cucremax. VICTUHHEIE B
5 KOITOHIHBIE PACTBODHL. https://lesson.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-69903109f968
MaccoBas 101 BeliecTBa B
pacTBope
Knaccudukanus n
HOMEHKJIaTypa
HCOPraHNM4CCKUuX
7 D — https://lesson.edu.ru/lesson/5e33bc30-
805d-41fe-bf72-860434f45f57
CBs3b HCOPraHUYCCKUX
BEIIIECTB, PA3IMYHBIX
KJIaCCOB
Knaccudukanus
XUMHUUYECKUX PEAKIINH B
HEOpraHU4YeCKOu U
OPraHN4eCKO XUMHUH.
8 3aK0H COXpAHEHUS MACCHI https://lesson.edu.ru/lesson/75637222-
d397-4bla-810a-cc7bca9e8alc
BCIIICCTB; 3aKOH
COXpaHEHUs U
MpEeBpaICHUs SHEPTUU TIPU
XUMHUYECKUX PEAKITUIX
CKOPOCTH PEAKIIHIL https://lesson.edu.ru/lesson/fOcb5def-
9 T — 307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-
KHMHHECKOC PABHOBECHE 0a2b-4605-bb92-35d1ab69f9ba
[TpakTrueckas padora Ne 1.

10 «BnusHue pa3IuuHbIX https://lesson.edu.ru/lesson/fOcb5def-
(hakTOpOB Ha CKOPOCTH 307e-4575-89d0-86041b603655
XUMUYECKON PeaKum»

DNEeKTpOIUTHYECKas

nucconuanus. [lonstue o

BOJIOPOJHOM ITOKa3arele https://lesson.edu.ru/lesson/237cdb54-
1 (pH) pactBopa. Peakrun 2787-4817-8330-6e027b075645

HOHHOTO OOMEHa. FHI{pOHI/B
OpPraHu4YCCKUX 1
HCOPraHNYCCKUX BCILICCTB

https://lesson.edu.ru/lesson/e2b3e2ce-
c781-40be-bb00-fabh862636f7e
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OKHUCIINTEIBLHO-
BOCCTAHOBUTCIIBHBIC

https://lesson.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-b3d1b2eeh237

12 1
peaxuui. Towsmie 06 https://lesson.edu.ru/lesson/32e5edc9-
HICKTPOJIHSC paciliIaBos U ch82-4f4a-ad5e-4f56hc7elded
pacTBOPOB COJIEH
KonTpoibHas padboTa 1o
P P https://lesson.edu.ru/lesson/cc14f97b-

13 pasneny «Teopermieciie ada3-4ac9-a123-dadc40973c6f
OCHOBBI XUMHUN)»

MeTaJ'IJ'II)I, HUX IMOJIOKCHHEC B
[Iepnoanueckoii cucreme
XUMHUYECKHX 3JIeMeHTOB JI.

14 W. MenneneeBa u https://lesson.edu.ru/lesson/a0d5bd16-
O0COOEHHOCTH CTPOEHHUS 683e-4ale-8073-70c604€9c862
aromoB. O0mue
(uznueckue cBoicTBa
METAJJIOB
CrtaBeI METAJIJIOB.

15 e —— https://lesson.edu.ru/lesson/a0d5bd16-

pOXIM P 683e-4ale-8073-70c60490862
HaIpsDKEHU METaJIIOB
XuMHdecKre CBoMcTBa
BaXHCHIITNX METAJIOB
16 (HaTpuii, Kami, KambIii https://lesson.edu.ru/lesson/e7f8162-
pui, > KaJILITHH, 0d4d-40f8-b9f7-422c36710750
MarHui, aJJIOMAHANA) U UX
COEeqUHEHNN
XuMudecKre cBolicTBa
17 XDOMA. MEIH H HX https://lesson.edu.ru/lesson/e7ff8162-
POMa, Meat 0d4d-40f8-b9f7-422c36710750
COCTUHCHUI
XuMudecKre cBolicTBa

18 e — https://lesson.edu.ru/lesson/e7ff8162-
H ’ N 0d4d-40f8-b9f7-422¢3e710750
COCIUHECHUI
[TpakTrueckas padora Ne 2.

19 "Pemenue https://lesson.edu.ru/lesson/6545ec44-
SKCIEPUMEHTAIBHBIX 3a]1a4 34c5-43f6-826b-a648d7d6fef7
1o Teme «MeTautbi»"

Hemeramnibl, X MOJ0KEHUE
B [Iepuoanueckoit cucreme

20 XHMHYECKUX 3JIEMEHTOB /1. https://lesson.edu.ru/lesson/2390b83e-
H. MenneneeBa u a935-4c96-bd3a-25f26d9¢1139
0COOEHHOCTH CTPOEHUS
aTOMOB

21 du3nyecKue CBOKCTBA https://lesson.edu.ru/lesson/cfb70c37-

HEMCTAJJIOB. AJ'IJ'IOTpOl'[I/ISI

2784-4c66-be05-b0966dffb673
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HEMETAJJIOB (Ha mpuMepe
KHCTIopoa, cephl, pocdopa
U yTiepo/a)

XUMHYECKHE CBOUCTBA

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

22 FaJIOTCHOB, CEpRI H HX 2784-4c66-be05-b0966dffb673
COCANMHCHUHN
XUMHYECKHE CBOUCTBA
23 asoTa, hocodpa 1 ux https://lesson.edu.ru/lesson/cfb70c37-
» POCODP 2784-4066-be05-b0966dFfb673
COCOANMHCHUUN
XUMHYECKHE CBOUCTBA
24 DO, KDEMHMS H HX https://lesson.edu.ru/lesson/cfb70c37-
yriepoasa, ¥p 2784-4066-be05-b0966dFfH673
COCOANMHCHUHN
[IpumeHeHne BaXKHEUIINX
o5 HEMETAILIOB 1 HX https://lesson.edu.ru/lesson/cfb70c37-
o8 2784-4c66-be05-b0966dffb673
COCJIMHECHUU
O0600mieHne
CUCTEMAaTHU3alUs 3HaAHUH 110
teMe «HemeTamiby.
26 B e o https://lesson.edu.ru/lesson/029ee9f3-
PHHCICHIEL I 6675-4682-9ba8-7fca5cal8277
YpaBHEHUSM XUMHUYECKHUX
peakuuii u
TEPMOXUMHYECKHE PACUETHI
[TpakTueckas padota Ne 3.
97 «Pemrenue https://lesson.edu.ru/lesson/cfb70c37-
AKCIEPUMEHTAIBHBIX 3a]1a4 2784-4¢66-be05-b0966dffb673
no teMe "Hemetamier"»
KonTtponpHas padoTa no
28 Teran «MeTamisny i https://lesson.edu.ru/lesson/029ee9f3-
6675-4682-9ba8-7fcabcal8277
«HemeTamis»
Heopraanueckue u
29 OPraHU4eCKUE KUCIOTHI. https://lesson.edu.ru/lesson/c6c5af9a-
Heoprannueckue u 9645-4604-9834-59151d566a61
OpraHUYECKHUE OCHOBAHUS
AmdorepHbie
HEOpPraHNYeCKue u
OpraHUYECKUe COCTMHEHHUSI.
I'enernueckast cBI3b
https://lesson.edu.ru/lesson/46b429e4-
30 HEOPraHUYECKUX U

OpraHU4Y€CKUX BCUICCTB

931c-43fb-a2ba-be9e0bbeddef
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XUMUSA U KU3Hb

YcTaHOBIIEHHUE JOBEPUTENBHBIX OTHOILIEHUN MEXIy YUHUTEIEM M €ro Y4YEeHHUKaMH,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCIPHUSTHIO YyYalIUMHCS TpeOOBaHWA M TPOCHO
yYUUTeNs, NPUBICUYCHUIO HMX BHUMAaHHA K OOCY)KZaeMoil Ha ypoke HWH(POpMAaLUH,
aKTUBU3ALMM UX [103HABATEIbHON AESITEIbHOCTH.

[ToOyxxneHne MIKOJHHUKOB COOJIONATh HAa ypOKe OOMICTIPUHSATHIE HOPMBI IMOBEICHUS,
npaBuja OOUICHWS CO CTapIIUMH (YYUTEISIMH) M CBEPCTHUKAMHU  (IIKOJBHHUKAMU),
MPUHLMIBI Y4€OHOUM TUCIUIUIMHBI U CaMOOPraHu3aluu.

[IpuBneueHne BHUMaHMS IIKOJIbHUKOB K IIEHHOCTHOMY acHEKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anusi UX paboThl C MOJy4yaeMOW Ha YPOKE COLMAIbHO 3HAUYMMOM
nHpopmanvel — MHUIUHPOBAHUE €€ OOCYXICHMs, BBICKAa3bIBAaHUS YYalllUMHUCS CBOETO
MHEHUS IO €€ TIOBOJTY, BBIPAaOOTKH CBOETO K HEil OTHOILLIEHUSI.

YMmeHue xapakrepu3oBarh GU3NYECKHE U XUMHUYECKUE CBOMCTBA OPraHUYECKHUX BEIIECTB,
CHOCO0bI MX MOJIy4EHUS], IPUMEHEHUE U 3HAUE€HHUE B PUPOJIE U JKU3HH YEJIOBEKA.
[InanupoBaHue U OCYIIECTBIEHUE HA NMPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI, TPOBEJCHHE
HaOJI0/ICHUs, YMEHUE JIeaTh BHIBOJBI IO Pe3yIbTaTaM dKCIIEPUMEHTA.

CnenoBanue mpaBwiaM Oe30macHOil paboTel B JabopaTopuu MpH HCMIOJIb30BAHUU
XMUMHUYECKOM TIOCYIbl U 000pyI0BaHUS.

[IpoBeneHune BIYMCICHUS [0 XUMHUYECKUM YPAaBHEHHUSM.

BeicTpanBaHue pa3BEpHYTHIX NUCbMEHHBIX U YCTHBIX OTBETOB C ONOPON Ha MH(POPMALUIO
U3 y4yeOHHMKAa M CIPaBOYHBIX MAaTEpUAIIOB, TPAMOTHOE MCIIOJIb30BAaHUE H3Y4YE€HHOTO
MOHATUHHOIO amnapara Kypca XUMHUU.

Hcnonp3oBanre TpU BBHITOJTHEHUHM YUEOHBIX 3aJaHUN M B MPOIIECCE MCCIIEIOBATEIBCKON
NeATeNbHOCTH HayYHO-TIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COEPKaHMs], CIIPABOYHBIE
MaTepuasl, pecypcsl MHTepHeTa.

YMmeHue paboTtaTh B Ipymnmnax 1 napax.

Hcnonp3oBaHue UCCIEN0BATENBCKUX U TBOPUYECKUX IIPOEKTOB 110 TEME.

Poib xumuu B oOecrieueHIN
JKOJIOTHYECKOH,
31 SHEpreTHIECKOM I 1 https://lesson.edu.ru/lesson/f5999557-
18c8-4853-83a0-588bf830407a
MMHIIEBOM OC30IIaCHOCTH,
Pa3BUTHHU MEIULIMHBI
[IpencraBnenus 06 oOmMX
Hay4HbIX IPUHLIMIAX
30 HIPOMBIIIIEHHOTO 1 https://lesson.edu.ru/lesson/f5999557-
. 18c8-4853-83a0-588bf830407a
MOJIyYCHUS BAXKHEUILNX
BEIECTB
33 YenoBek B MUpE BELIECTB U 1 https://lesson.edu.ru/lesson/acd826cf-
MaTepHuaioB ba2d-49db-b216-ef7c26a84728
34 XUMUs U 310pOBBE 1 https://lesson.edu.ru/lesson/b8e4d657-
4e0BeKa 2cc7-4860-8583-9f76edc8ab9f
OBIIEE KOJIMYECTBO YACOB 3 4
I10 I[TPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01miecTBo «31aTenbeTBO
«IIpocBenieHue»

* Xumus, 10 knacce/ I'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxmmonepHoe obmectBo «M3aatensctBo «lIpocBemnienne»

* Xumus, 11 knace/ I'abpuensa O.C., OO1EecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o01iecTBo «M3m1atenbeTBO
«IIpocsenieHue»

* Xumus, 11 xnace/ I'abpuensta O.C., Octpoymon WN.I'., Cnaakos C.A.,

AxrmonepHoe obmiectBo «M3matenbcTBo «lIpocBerienue»



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubmmorexa IHOK https://m.edsoo.ru

https://resh.edu.ru/

https://www.yaklass.ru

Enunas xomnexmus LIOP http://fcior.edu.ru/

Buneoypoku o xumuu, 7-11 ki http://mriya-urok.com/categories/himiya/

Hpe?)CHTaIII/II/I K ypOKaM nu BHCKJIACCHBIM MGpOHpI/IHTI/ISIM,
xumus http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

HauanbHsiii kype xumuu:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml

BHO - 2017 na dnnexce https://zno.yandex.ua/ru/chemistry/
AJIXUMUK http://www.alhimik.ru/

Kypnan "Xumust u xumuku'"http://chemistry-chemists.com/

BupTtyansHas xumudeckas mkosia http://maratakm.narod.ru/

[opran "Cetb TBOpueckux yunrtenei" http://it-n.ru/default.aspx

Coo0I111ecTBO B3aMOIIOMOIIIH yuuTenei. Xumus http://pedsovet.su/load/97
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