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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero ooOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX ToJiokeHu «CrTpareruu pa3BuTHUsl BocmuTaHus B Poccuiickoii
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOMIMXCS CPEeICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYecKoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTalloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0pOBBI0O M TpUpPOJHOW cpene. Peamusyercs xumuueckoe o00Opa3oBaHUE
0o0ydJaromuxcs Ha YPOBHE CPEHETr0 OO0IIero oOpa3oBaHMS CPEICTBAMH yICOHOTO
npeaMera  «XuMUs», COJAEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENEIEHBl B
mporpaMMme 1O XUMUU C Y4E€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHUAIBHON XU3HU OOINECTBAa, a TaKXe C Y4ETOM
o0mMX 1enell M MPHUHIUIIOB, 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 PALMOHATBLHOIO 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 MPAKTUICCKON U MOBCETHEBHOMN KU3HM;

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

Hapsiny ¢ atum, conepkaTelibHasg XapakTEpPUCTUKA 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 COJepKaHus OOy4deHHs, 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 pEeIICHUS TPAKTUYECKUX 3aad.

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



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB U XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M YE€JIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHajlu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOTI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIAEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEUICHUM TJIOO0AIBHBIX MpobiieM
palMoOHAIBLHOTO TPUPOIOTIONIH30BAHMS, TTOTIOJIHEHUS SHEPTETUYCCKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueOGHOoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeAMETHOW 001acTu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyecKkor XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpPraHUYECKUX COECAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

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

OKCHEepUMEHTAJIbHBIE METOABl M3Y4YEHHsS BEIIECTB M WX MPEBpalllCHH:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
[IpU HarpeBaHuu (TUIaBlIeHUEe, 00YTIIMBAaHUE 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
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
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
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKUE MU
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, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKM YrIe€BOAOPOAOB. lIpupoaHbIli ra3 W IONYTHBIE
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 M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
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 €ro CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JleHicTBHE METaHOMIAa U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHusM 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOIIS.

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

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKkLUMU OKUCICHHS U BOCCTAHOBIICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3TepuduKaiim), NoJydyeHUe U IpuMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugpokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoo3bl.  Pu3nueckue M XMMHUYECKHE CBOWCTBA Kpaxmaya (TUIPOIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KauYe€CTBEHHbIE PEAKLUUU OJAHOATOMHBIX CIHMPTOB (OKUCICHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

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

A3oTcoaepxanue OpraHnu4eckrue COeINHEHMUS.

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

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

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUU, LIBETHbIE pEeaKLUu OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

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

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

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOU XUMUHU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €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(UKALNA, NEPUOAUYHOCTb, HAOJIIOJECHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (M3HUECKHUE BEJIMUYUHBI U €AMHUIIBI UX U3MEPEHUS.

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

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

TexHonorusi: mnUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUA,
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. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeleNieHus] 3JIEKTPOHOB MO opOUTaiIsiM B aTromax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKON CBS3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHeiit). BopopoaHass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO W HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEIlIeCTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

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

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa taonui «llepuoandeckas cucrema xumuueckux siaementoB JI. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIU3aTOPa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThI, PACUETHl C HCIOJB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETalIoB (Ha mpuMmepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

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

[IprMeHeHnEe BaXKHENIIINX HEMETAIUIOB U UX COCAMHECHUM.



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

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

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

ODKCNIEPUMEHTAIBHBIE METOJbl M3YUYCHHS BEIIECTB W WX NPEBPAILCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIC PEAKIIMU Ha KATHOHBI METAIIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CITU OJTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

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

[IpencraBnenuss 00 OOMMX HAyYHBIX MNPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

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

XuMHUsST U 3J0pOBbE YEJIOBEKA: IPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YEeCKOM XMMUHU B 11 Kiacce OCyIIECTBIISIETCA YE€pE3 MCIOIB30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCu(pUKalus, TM[ePUOJUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
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 IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SABISIETCS CUCTEMHO-/ICSITETLHOCTHBIN MOIXO.

B cooTBeTCTBUM € CHCTEMHO-ACSATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUs» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHus BbIJICIEHBI CIICAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIN U CTPOUTH )KM3HECHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE YUCOHOW M BOCIHUTATEIIBHOM JESITEIHPHOCTH C BOCIHTATEIHLHON paboueit
nporpammoid MOY COII n.boOps-Yua B COOTBETCTBHM C T'YMaHHCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U  HUJcajaMu
POCCHIICKOTO TPa)JTaHCKOTO OOIIecTBa, MPUHATHIMU B OOIECTBE HOPMaMU U
MpaBWIaMH  TIOBEJCHUS, CIIOCOOCTBYIOIIMMH  TpolleccaM  CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyUYaIOIIHXCSI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MHpeameTa «XUMHUS» OTPaKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOIOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABaTEJbHBIX MOTHBOB B TMOJYYCHUU U MOCIEAYIONIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHAMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHusi KyJbTYPHI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIIHBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

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

5) TpPyA0BOro BOCIIMTAHUSA:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIBHOM TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
pEeIIeHNs BOMPOCOB PAIMOHATIBHOTO MMPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJOTHYECKOU KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHUM HOBOHW 0a3bl MaTepUATBLHOW KYIbTYpHI, PEIICHUU TI00aJbHBIX TIPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



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

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

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKON JEATENIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD HaquOﬁ KapTHHBI MHpa H CHGHI/I(bI/IKy MCTOAOB IIO3HAHU:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, DKCIICPUMCHT U I[pyrI/Ie);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHWS W yYHUBEpCAJIbHbIE Y4YEOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHBIMH No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIbTATHI AEATEIBHOCTH C TOCTABICHHBIMHU IEISMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IMYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



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

MpuoOpeTaTh OMbBIT MCHOJb30BAHUS HH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeAcTBa mpu padbore cC
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHHUKATHBHBIMHU J1€/iCTBUAMMN:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

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

OCYILIECTBIIITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHaau3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

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



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKallMe COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIE MPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir HomeHnkiarype (IUPAC), a Taxke TpHUBOIUTH TPUBHAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIHH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHsI MacChl BELLIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJICH, NPOIWJIEH, aleTUJIECH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUM C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIIAJETh CHUCTEMOW 3HAHHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIECTB, JCHATypalusi OCNKOB MPU HArpeBaHWU, I[BETHBIC PEaKIMH OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] M MNPEJOTBPALEHUST HMX BPEAHOIO BO3JCWUCTBHS Ha OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

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

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PpEakKIMy, XMMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHIM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUUW XMMHUYECKUX  pPEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJEHTHOCTh U CTEIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapakTep Cpe/bl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCHJIbI, OCHOBAHHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOECHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIMHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE TCHETHMYECKOM CBA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
a3 deKTy peakiuu, U3MEHEHHUIO CTENEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(OpPMHUPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCT YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEILHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETo Bo3aehcTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe MM O0BEMY OJIHOTO U3 YYACTBYIOIIHUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKXKe MpaBWiIa OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpellbl PAacTBOPOB BEHIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIuid U (POPMYIHPOBATH BHIBOJBI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYIOBOM NESATEIBHOCTH B UEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MIPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIuXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus Xumusa - Poccuitckan
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 9/1eKTPOHHaA LWKO/1a
M. Bbyrneposa (resh.edu.ru)
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
Xumuma - Poccuiickas
2.1 [IpenenbHbIe YTIaeBOIOPOABl — aTKAHbBI 2 3/1eKTPOHHas LKOANa
(resh.edu.ru)
Xumua - Poccuiickas
HenpenenbHbie yrieBoI0pOIbl: AIKEHBI,
2.2 6 1 3/IEKTPOHHAA LWKO/1a
AJKaJUEHbI, AIKUHBI
(resh.edu.ru)
Xumua - Poccuiickas
2.3 ApoMartudeckue yrieBoA0pO bl 2 9/1eKTPOHHas LWKOAa
(resh.edu.ru)
Xumusa - Poccuickas
[IpupoaHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U
2.4 5 3 1 3/IEKTPOHHAA LWKO/Ia
HX IepepadoTKa
pep (resh.edu.ru)
Hroro no paszneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEHNs



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Xumusa - Poccuiickas

3.1 Cruptel. ®enon 3 9/1EKTPOHHASA WKONA
(resh.edu.ru)
Xumusa - Poccuiickas
Anbrerunbl. KapOOHOBBIE KUCIIOTHI.
3.2 C o 7 3NEKTPOHHasA LWKoAa
J10KHBIE d(PUPEI
p (resh.edu.ru)
Xumusa - Poccuiickas
3.3 YrneBoasl 3 9/1eKTPOHHAA LKA
(resh.edu.ru)
Hroro mo pazueny 13
Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus
Xumms - PoccuincKas
4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 3 3/IEKTPOHHAasA LWKOoAA
(resh.edu.ru)
Hroro mo pazgeny 3
Pa3znen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
Xummsa - PoccuincKan
5.1 [Tnactmaccel. Kayayku. Bosokna 2 3/1EKTPOHHASA WKONA
(resh.edu.ru)
Wroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

11 KVIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH Xumua - Poccumiickan
1.1 u [leproanueckas cucTeMa XUMHYECKUX 3 3/1eKTPOHHAaA LKOa
anemenToB J[. 1. Menaeneera (resh.edu.ru)
Xvmus - Poccnickas
Crpoenue BeniectBa. MHOrooOpasue
1.2 4 3/1eKTPOHHaA LWKONA
BEIIECTB
(resh.edu.ru)
Xvmus - Poccnickas
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 3/1eKTPOHHas LKOANa
(resh.edu.ru)
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
Xvmus - Poccninckas
2.1 Meramist 6 1 3/IeKTPOHHAsA KO
(resh.edu.ru)
Xumua - Poccuniickas
2.2 Hemeramner 9 1 1 3/IeKTPOHHAA LIKOAA
(resh.edu.ru)
Xumua - Poceuniickas
CBs13b HEOPraHUYECKUX U OPTAHUYECKUX
2.3 2 3/1eKTPOHHasA LLKOANA
BEIIIECTB
(resh.edu.ru)
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Hroro no pazneny

17

Pazgen 3. Xumus u sKu3HbL

Xumusa - Poccuiickas

3.1 XUMHS U )KU3Hb 4 3/1eKTPOHHaA WKoAa
(resh.edu.ru)
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
o . Xumms - PoccuincKas
[IpenMeTt opraHMYecKOr XUMUH, €€
1 1 3/1eKTPOHHAaA KO3
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
(resh.edu.ru)
Teopust cTpoeHUST OpraHUYECKUX Xumua - Poccumiickan
2 coenuHenuit A. M. bytiepoBa, €€ 0CHOBHbIE 1 9/1EKTPOHHAA WKONA
MOJIOKCHUS (resh.edu.ru)
[IpencraBnenue o KIaccuPpUKaAIUH .
Xummsa - Poccumnckasn
oprann4eckux BemiectB. Homenkinarypa
3 1 3/1EeKTPOHHAaA LWKONA
(cucremaTuyeckas) U TPUBHUAJIbHBIC Ha3BAHUS
(resh.edu.ru)
OPraHUYECKHUX BEILIECTB
Xummsa - PoccuincKan
AJIKaHBI: COCTaB U CTPOCHHUE,
4 5 1 9/1eKTPOHHas LWKOAa
TOMOJIOTUYECKHAM PSIT
(resh.edu.ru)
. Xummsa - PoccuincKan
MeTtaH 1 3TaH — NPOCTEUIIIHNE
5 1 9/1eKTPOHHasA LWKOAa
MPEJACTABUTEIN ATKAHOB
(resh.edu.ru)
Xumusa - Poccuiickas
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 3/1eKTPOHHAaA KO3
(resh.edu.ru)
. Xumusa - Poccuiickas
DOTUJIEH U IPOMUIIEH — MPOCTEHIINe
7 1 9/1eKTPOHHasA LWKOANa

NNpEACTAaBUTCIIN aJIKCHOB

(resh.edu.ru)
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[Ipaktuyeckas padora Ne 1. «I[lomyuenue

Xumusa - Poccuiickas

8 . 9/IEKTPOHHAsA LIKOa
STUJICHA U U3yUYEHUE €0 CBOMCTBY
(resh.edu.ru)
Anxanuensl. byranuen-1,3 u Xumusa - Poccuinckas
9 MeTunoyraauen-1,3. Tlomyyenne 3/IEKTPOHHAA WKO/A
CHHTETHYECKOTO KayuyyKa U PE3UHBI resh.edu.ru
AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS, Xvmua - Poccuiickas
10 TOMOJIOTUYECKHM psijl. ALIETUTIEH — 9/1eKTPOHHAA LWIKO/1a
MIPOCTEHNIINM PEACTABUTEIb AIKUHOB resh.edu.ru
. Xumua - Poccuiickas
Brruncnenus mo ypaBHEHUIO XUMHYECKOU
11 9/IEKTPOHHaA WKoAa
€aKINHI
P (resh.edu.ru)
Xumua - Poccuiickas
ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
12 9/IEKTPOHHaA WKoa
apeHoB
P (resh.edu.ru)
Xumuma - Poccuiickas
I'enetnueckas cBs3b YIrieBOAOPOIOB,
13 3/IEKTPOHHAA LWIKO/1a
MPUHAJISKANTUX K Pa3IMYHbIM KilaccaM
(resh.edu.ru)
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: Xumus - Poccuiickan
14 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3bl, 9/1EKTPOHHaA LWKO/1a
He(Th ¥ MPOAYKTHI €€ epepadoTKH (resh.edu.ru)
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB: Xumus - Poccuiickan
15 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIC Ta3bl, 9/IEKTPOHHaA LWKO/1a
He(dTh U MPOAYKTHI €€ epepaboTKu (resh.edu.ru)
Xumusa - Poccuickas
KonTtponsHas pabota no pasaeny
16 5/1EKTPOHHAA LWKO/Ia
«YTaeBOAOPOABI»
(resh.edu.ru)
17 [IpenenbHble OJHOATOMHBIE CIUPTHI: Xumus - Poccuiickan

MCTaHOJI U OTaHOJI. BO)IOpO,Z[HaH CBA3b

3/1IEKTPOHHAA WKOa
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(resh.edu.ru)

MHoroaToMHBIE CIIUPTHBI: STUJICHTJIMKOJIb U

Xumusa - Poccuiickas

18 9/IeKTPOHHAsA LIKO1a
TIIMLEPUH
p (resh.edu.ru)
Xumusa - Poccuiickas
DeHOI: CTPOEHHUE MOJIEKYJIbI, PU3NYECKUE U
19 . 5/IEKTPOHHAA LWKOa
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
(resh.edu.ru)
Xumusa - Poccuiickas
Anpaerunipl: GopMabACTH U alleTAIbICT U,
20 9/IeKTPOHHasA LIKO1a
Aneron
(resh.edu.ru)
Xumms - PoccuincKas
OnHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBEIE
21 3N1EKTPOHHasA WKoAa
KHACJIOTHI: MypPaBbUHASA U YKCYCHAS
yp yReY (resh.edu.ru)
. Xummsa - PoccuincKasn
[Ipaktrueckast padota Ne 2. «CBoiicTBa
22 . 3NEKTPOHHaA WKoAa
aCTBOPA YKCYCHOU KHUCIJIOTBI»
p pa ykey (resh.edu.ru)
Xummsa - PoccuincKasn
CreaprHOBas M OJICMHOBAsA KUCJIOTHI, KakK
23 3NEKTPOHHaA WKoAa
MPEACTABUTEIH BBICIINX KAPOOHOBBIX KUCIIOT
(resh.edu.ru)
Xummsa - PoccuincKan
MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
24 . 3/1EKTPOHHAsA LIKO/Ia
KHCJIOT, HX MOJOIIIEE JICHCTBHE
(resh.edu.ru)
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIC Xummsa - Poccuiickas
25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX 3/IEKTPOHHAA WKONA
s¢bupos (resh.edu.ru)
Xumusa - Poccuiickas
Kupsl: runponns, npuMeHeHue,
26 3NEeKTPOHHaA WKoAa
OuonoruYecKas poJib KUPOB
(resh.edu.ru)
27 VYTraeBoJipl: cocTaB, KiaccuuKarus. Xumus - Poccuiickan
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Baxwueliune npeacTaBuTeNn: IIH0K03a, 3/1eKTPOHHaA WKona
¢bpykTO3a, caxapo3a (resh.edu.ru)
Xumus - PoccuincKas
Kpaxman u nemirono3a Kak NpupogHbIe
28 1 9/1eKTPOHHasA LLKOAA
MOJIMMEPBI
(resh.edu.ru)
KoHnTponsHas padorta 1o pasaeny Xumus - Poccuiickan
29 «Kucnopoaconep:xaiiye opraHndeckre 1 3/IEKTPOHHAA WKO/A
COCIUHCHUS resh.edu.ru
Xumusa - Poccuiickas
30 AMMWHBI: METUJIAMAH U aHWJINH 1 3NEKTPOHHasA WKoAa
(resh.edu.ru)
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE Xumus - Poccuinckas
31 OPraHN4eCKHe COCANHEHHUS, NX 1 3N1€KTPOHHAA LWKOIa
onosornyeckoe 3Hauenue. Ilenrumsl (resh.edu.ru)
Xummsa - PoccuincKasn
benku xak mpupoiHbIe
32 1 3NEKTPOHHaA WKoAa
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS
(resh.edu.ru)
Xummsa - PoccuincKan
OCHOBHBIE TTIOHATHSA XUMUH
33 . 1 3NEKTPOHHaA WKoAa
BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN
(resh.edu.ru)
OCHOBHBIE METOILI CHHTE3A Xvmus - Poccninckas
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 3N1EeKTPOHHAaA WKoa
[limactmaccel, kKaydyyKky, BOJIOKHA (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypebi
XUMHYECKUH 35IeMEHT. ATOM. DJIEKTPOHHAs Hamis_Poteunckan
1 1 9/IEKTPOHHaA WKoa
KOH(UTYpaIs aTOMOB esh.edu.ru
[lepuoauueckuii 3axkoH u [leproanueckas Xumus - Poccuiickan
9 cUcTeMa XMMH4ecKux snemeHTos /1. U. 1 9/1EKTPOHHAA WKONA
MenneneeBa, UX CBSI3b C COBPEMEHHOM (resh.edu.ru)
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB Xvmua - Poccuiickan
XUMHYECKUX JIEMEHTOB U UX COEAUHEHUH 10 5/1EKTPOHHAA WKONA
3 rpyImaM U nepuojaM. 3HaueHUe 1 (resh.edu.ru)
MEPUOIUIECKOTO 3aKOHA U CUCTEMBI
xuMuueckux 3aeMmenToB .M. Menaeneena B
Pa3BUTUU HAYKU
Crpoenue BemecTBa. XUMHUUYECKAsI CBS3b, €€ Xvmua - Poccuiickan
4 BH/JIBI; MEXaHU3MbI 00pa30BaHMS 1 9/IEKTPOHHaA LWKO/1a
KOBaJICHTHOH cBs3u. BogopoiHas cBs3b (resh.edu.ru)
BaneHTHOCTB. DIEKTPOOTPUIIATENEHOCTb. Xumus - Poccuiickan
5 Crenens okucnenus. Bemecta 1 3/1EKTPOHHAA WKONA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO (resh.edu.ru)
CTpOEHUs
[loHsATHE O AUCTIEPCHBIX CUCTEMAX. Xumus - Poccuiickan
6 HctrHHBIE U KOJUIOUHBIE PACTBOPBHIL. 1 3/1EKTPOHHAA WKONA

MaccoBas 1014 BelllecTBa B pacTBOpC

(resh.edu.ru)
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Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas

Xumusa - Poccuiickas

3/1IEKTPOHHAA WKO1a

7
CBSI3b HEOPraHUYECKUX BEIECTB, PA3IMYHBIX (resh.edu.ru)
KJIaCCOB
Knaccugukamums XAMHYECKUX peakunii B Xvmua - Poccuiickas
HEOPraHUYECKOM U OPraHU4YEeCKON XUMHUH. 9/IEKTPOHHaA WKO/a
8 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH (resh.edu.ru)
COXpaHEHUs U MPEBPAICHUS YHEPTUU TIPH
XUMUYECKUX PEAKITUIX
Xumuma - Poccuiickas
Ckopoctb peakiui. OOpaTrMble peakiuu.
9 9/IeKTPOHHaA LWKO/1a
XUMHYECKOE PaBHOBECUE
(resh.edu.ru)
[IpakTuueckas padota Ne 1. «Bnusiaue Xumusa - Poccuitckas
10 pa3IUUHBIX (HAKTOPOB HA CKOPOCTH 9/1eKTPOHHaA LWKO/1a
XUMHUYECKON PEaAKIIUN» (resh.edu.ru)
DIeKTpoauTHYeCcKas aucconuanus. [lonsarue Xumusa - Poccuitckas
1 0 BoJIopoiHOM Tiokasarene (PH) pacteopa. 9/1eKTPOHHaA LWKO/1a
Peakuuu nonnoro oomena. I'maponus (resh.edu.ru)
OPraHWYECKUX U HEOPraHUYECKUX BEIIECTB
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC Xvmus - Poccuiickas
12 peakuuu. [loHsTHE 00 BMIEKTpOIHM3E 9/IEKTPOHHaA LWKO/1a
pacIuiaBoB U pacTBOPOB COJIeH (resh.edu.ru)
Xumua - Poceuiickas
KonTtponsHas pabota no pasaeny
13 3/IEKTPOHHAA LWKO/Ia
«TeopeTnyeckue OCHOBBI XUMUN»
(resh.edu.ru)
Meramisl, ux nonoxeuue B [lepuoanueckoit Xumua - Poccunitckan
14 cUCTEMEe XMMUYECKUX d1eMeHToB JI. M. 9/IEKTPOHHAA LWIKO/Ia

MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O01ue puzndyeckre cBONCTBa

(resh.edu.ru)
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METAJLJIOB

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P

Xumusa - Poccuiickas

15 . 3/IEKTPOHHAsA KO/
HaIpsHKEHUN METaJIOB
(resh.edu.ru)
XUMHYECKHE CBOMCTBA BaXKHEUIITNX Xumua - Poccuiickas
16 METAJUUIOB (HATPUH, KaJui, KaJblUi, Maraui, 9/1EKTPOHHASA LKONA
QIIOMHUHMI) U UX COETMHEHUN resh.edu.ru
. Xvmus - Poccnickas
XUMHUYECKUE CBOMCTBA XpOMa, MEIIN U MX
17 . 3/IEKTPOHHAsA KO3
COEeAUHEHU I
(resh.edu.ru)
. Xvmus - Poccnickas
XuMH4ecKkre CBOMCTBA IIMHKA, JKeJie3a U BX
18 . 3/1EKTPOHHAsA LLIKO/Ia
COEeIUHEHU I
(resh.edu.ru)
[IpakTuueckas padota Ne 2. "Pemienue Xumusa - Poccuitckas
19 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TEME 3NE€KTPOHHAA WKOa
«MeTamie»" (resh.edu.ru)
Hemerannel, UX mojaoxeHUE B Xumus - Poccuiickas
20 [Tepuoanueckoit cucreMe XMMUYECKUX 3NE€KTPOHHAA WKoa
anemenToB JI. . MenaeneeBa u (resh.edu.ru)
0COOEHHOCTH CTPOCHHUS aTOMOB
dusznyeckne CBOMCTBA HEMETAIIOB. Xumus - Poccuiickas
21 ANnoTponus HEeMeTauIoB (Ha puMepe 9/1eKTPOHHAA WKoa
KHCIopo/a, cepsl, pocdopa u yriuepoaa) (resh.edu.ru)
. Xumums - PoccrincKasn
XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
22 . 371eKTPOHHasA LKOoAa
COE€AUHEHUH
(resh.edu.ru)
. Xumusa - Poccuiickas
XuMHYEeCKUE CBOMCTBA a30Ta, (pocodpa u ux
23 371eKTPOHHaA KO

COEIMHEHUN

(resh.edu.ru)
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XHWMHUYECKUE CBOMCTBA yIJIepoaa, KpEMHUA U

Xumusa - Poccuiickas

24 . 3/IEKTPOHHAA LIKO/a
UX COEIMHEHUN
resh.edu.ru
. Xumus - PoccuincKkas
[IpuMenenne BaxXHEHIINX HEMETAJUIOB U UX
25 . 3/IeKTPOHHAsA KO/
CcoeqUHEHNN
resh.edu.ru
O0006111eHNE U cCHCTEMATH3AIMs 3HAHUH 110 Xumusa - Poccuiickas
26 Teme «HemeTrannely. Beranciaenns mo 3/IEKTPOHHAsA KO3
YPaBHEHUSM XUMHUYECKHX PEAKIUN U resh.edu.ru
TEPMOXHUMHUYECKUE PACUETHI
[Ipaktuueckas padota Ne 3. «Pemenne Xumusa - Poccuitckas
27 AKCIEPUMEHTAIBHBIX 337a4 110 TEME 9/1EKTPOHHAsA KO3
"HemeTamin!"» (resh.edu.ru)
Xumusa - Poccumiickan
KonTtponpHas padoTa o reMam «MeTaibiy
28 3/IeKTPOHHAsA KO
n «Hemertamien)
(resh.edu.ru)
Xvmus - Poccuiickas
Heoprannueckue u opraHu4eCcKue KUCIOTHI.
29 3/IeKTPOHHAsA LIKOIa
Heopranuueckue u opraHu4eckre OCHOBaHUS
(resh.edu.ru)
AmboTepHbIe HEOpraHU4eCKHUe U Xumua - Poccuiickan
30 Ooprannm4eckue coeanHeHus. I enernyeckas 3/1eKTPOHHAsA LLKONA
CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX (resh.edu.ru)
BEIIECTB
Ponp xuMuu B 00ecIieueHuN dKOI0THIECKOH, Xumus - Poccuitckas
31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 3/1eKTPOHHAsA LLKONA
Pa3BUTUU MEIUIUHBI (resh.edu.ru)
[IpencraBnenus 06 oOMMX HAYUHBIX Xumus - Poccuiickan
32 MPUHLHUINAX TPOMBIIUIEHHOTO MOTYYeHUS 3/1eKTPOHHasA LLKOANA

Ba)KHEMIIINX BEIICCTB

(resh.edu.ru)
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33

Yenosek B MUPC BCUICCTB U MATCPUAJIOB

Xumusa - Poccuiickas

3/1IEKTPOHHAA WKO1a

(resh.edu.ru)

34

XHMHMA U 310pOBbE YEIIOBEKA

Xumusa - Poccuiickas

3/1IEKTPOHHAA WKOMa

(resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOJINYECKHUE MATEPHAJIbI IJIAA YYUTEJIS
https://interneturok.ru/

https://foxford.ru/teacherdashboard

UTOTOBBIC TeCThl ypoBeHb)M.,” [Ipodar https://my.1september.ru/

http://www.fipi.ru/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://interneturok.ru/

https://foxford.ru/teacherdashboard

UTOTOBEIC TeCThI ypoBeHb)M.,” [Ipoday, https://my.1september.ru/

http://www.fipi.ru/



CNUCOK UTOroBbIX NIAHMPYEMbBIX Pe3yNbTaToB

Xumus (6a3oBblit ypoBeHb)
CpegHee obuiee obpasoBaHue

MpunoxxeHue

CnMCOK UTOroBbIX NAHMPYEMbIX Pe3y/IbTaToB

Tanbl popmMmmnpoBaHUSA
NNaHMPYEMbIX Pe3ybTaToB

Cnocobbl oueHKM

10 knacc

chOpPMMPOBAHHOCTb NPEACTAaBAEHMI O XMMNYECKON COCTaBAAIOLLEN eCTECTBEHHO-
HayYHOM KapTUHbI MMPA, POIY XMMUUN B NO3HAHWUU ABNEHUI NPUPOLbI, B
GOPMUPOBAHMM MbILNEHUA U KYAbTYPbI IMYHOCTU, €€ GYHKLMOHANbHOM
rPaMOTHOCTUN, HEOBXOAMMOM ANA PELIEHUA NMPAKTUYECKUX 33434 U SKOIOTUYECKM
060CHOBAHHOIO OTHOLWEHUS K CBOEMY 34,0POBbIO M MPUPOLHOM Cpese;

1-4 yeTBEpPTH

TeKyLLan oLeHKa, TeMaTUYeCcKas OLLeHKa,
YCTHO

BNafEeHNEe CUCTEMOW XMMNYECKMX 3HAHUI, KOTOpan BK/IOYaeT: OCHOBOMNoOAratoLme
NOHATUA (XMMUYECKMIA 31EMEHT, aTOM, NEKTPOHHAA 060/104Ka aTOMa, MOJIEKYNA,
Ba/IEHTHOCTb, 3/1EKTPOOTPULATENILHOCTb, XMMUYECKAs CBA3b, CTPYKTYpHas dopmyna
(pa3sBépHyTan n coKpalLéHHan), Mo/ib, MOJIAPHAN Macca, MONAPHbIN 06bEM,
YrNepoaHblIv ckenet, QYHKLMOHANbHAA rpynna, paankasn, M3omepus, U3oMepsbl,
rOMOJIOTMYECKUI PAL, TOMOJIONW, YINEBOAOPOAbI, KUCOPOA M a30TcoaepiKalime
coeguHeHus, MOHOMEp, NOIMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMO/IEKYNSAPHbIE
CoeauHeHWs); TEOPUM U 3aKOHbI (TEOPUA CTPOEHUA OpraHUYecKux sewects A. M.
ByTnepoBa, 3aKOH COXpaHEHMA MACCbl BELLLECTB); 3aKOHOMEPHOCTU, CUMBOANYECKMIA
A3bIK XMMMUU; MUPOBO33PEHYECKME 3HAHMSA, NeXKallMe B OCHOBE NOHUMAHMWA
NPUYNHHOCTM U CUCTEMHOCTU XMMUYECKUX ABNEHMUI, GaKTONOrMYECKMe CBEAEHUSA O
CBOWCTBAX, COCTaBe, MOyYEHMMU 1 6E30MacCHOM UCMO/Ib30BaHWUM BaXKHENLLIMX
OpraHNYeCcKUX BELLECTB B HbITY M NPaKTUYECKOM AeATENbHOCTM YEN0BEK];

1-4 yeTBEpPTH

TeKyLian oLeHKa, TeMaTUYecKas OLeHKa,
YCTHO




chOPMNPOBAHHOCTb YMEHMUI BbISIBAATL XapPaKTEPHbIE NPU3HAKMU MOHATUN,
yCTaHaB/AMBATb UX B3aMMOCBA3b, MCMO/1Ib30BaTb COOTBETCTBYIOLLME NOHATUA NPU
OMMCAHWM COCTaBa, CTPOEHUA M NPEBPALLEHMIA OPraHNUYECKUX COeANHEHN;

1-4 yeTBepTb

TeKyLan OoUueHKa, TeMaTUYecKas OLLeHKa,
YCTHO

cpOopMMPOBAHHOCTL YMEHMIA NCMONB30BATb XMMUYECKYIO CUMBOIMKY ANA
COCTaB/IEHUS MOJIEKY/ISIPHbBIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKpaLLEHHOI) dopmyn
OpraHMYeCcKMX BELLECTB U YpaBHEHUI XMMUYECKUX PeaKLUuii, U3roTaBamBaTb MoaEeNM
MOJIEKY/1 OPFraHNYECKUX BELLECTB A1 UMOCTPALUN UX XMMUYECKOTO U
NPOCTPAHCTBEHHOIO CTPOEHMUSA;

1-4 yeTBEpPTH

TekyLan oLeHKa, TemaTuyeckas
OLEHKa, YCTHO

cPOPMMPOBAHHOCTb YMEHMIA YCTAHABANBATDL MPUHAAIEKHOCTDb U3YYEHHbIX
OpraHWYecKMx BELLEeCTB MO UX COCTaBY U CTPOEHMIO K onpeaeéHHoOMY
Knaccy/rpynne coeamHeHui (YyrneBogopoabl, KUCA0POA U a30TcoaepKallume
COeAlMHEHWA, BbICOKOMOJIEKYAPHbIE COEANHEHMA), AAaBATb UM Ha3BaHMA NO
cuctemaTtuyeckort HomeHknaType (IUPAC), a Tak»Ke NpuBOANTb TPUBMANbHbBIE
HA3BaHWA OTAENbHbIX OPFraHUYECKUX BELLLECTB (3TUEH, MPONU/EH, aLETUEH,
STUNEHTNINKONb, TNLEPUH, beHon, bopManbaerns, aLetanbaerus, MypaBbuHas
KMCNOTA, YKCYCHaA KNCNOTa, OIeMHOBasA KNC/I0Ta, CTeapMHOBAA KMCOTA, IIIOKO03a,
bpYKTO3a, Kpaxman, Lennonosa, MuumH);

1-2 yeTBEpPTH

TEKYLLI,aH OUEHKa, TeMaTnu4ecCKan
OuEeHKa, YCTHO

cPOPMMPOBAHHOCTb YMEHMA ONpeaenaTb BUAbl XMMUYECKOM CBA3U B OPraHnYecKkunx
coeanHeHUAX (oanHapHble U KpaTHble);

3-4 yeTBEpPTH

TEKYLLI,aﬂ OUEeHKa, TeMmaTnu4yecCkan
OuU€eHKa, YCTHO

Cd)OpMMpOBaHHOCTb YMEHUA NPUMEHATb NO/IOXKEHNA TEOPUN CTPOEHUA
OopraHn4yecKkmnx eeLecrts A. M. bytneposa ana 06BbACHEHWNS 3aBUCMMOCTU CBOMCTB
BelecTB OT X COCTaBa U CTPOEHWA; 3aKOH COXPaHEHNA MacCCbl BELWLECTB,

3-4 yeTBEpPTH

TekyLwas oueHKa, TemaTuyecKkasn
oueHKa, TMCbMeHHO




chOPMUPOBAHHOCTb YMEHMIN XapaKTepn3oBaTb COCTaB, CTPOEHME, pU3nMyecKme 1
XUMUYECKME CBONCTBA TUMMUYUHbIX NpeAcTaBuUTeNei Pa3/IMUYHbIX KN1accos
OpraHMYeCcKMX BewecTB (MeTaH, 3TaH, 3STU/IEH, NPONWeH, aueTuneH, bytagueH-1,3,
meTunobytagueH-1,3, 6eH30/, MeTaHO, 3STaHO, STUNEHIIUKO/Ib, INLLEPUH, deHon,
aueTanbaerng, MypaBbMHan U YKCyCHasa KMUCIOTbI, IIIOKO3a, Kpaxmal, LLession03a,
aMMHOYKCYCHas KMC0Ta), AOCTPMPOBATb FreHETUUYECKYIO CBA3b MEXKAY HUMMU
YPaBHEHUSAMM COOTBETCTBYIOLLMX XMMUYECKUX PEAKLUMI C UCNOIb30BaHMEM

CTPYKTYpPHbIX popmyn

1-2 yeTBepTb

TekyLlana oLeHKa, TemaTuyecKas
OLEeHKa, YCTHO

cPOpPMMPOBAHHOCTb YMEHUA XapPaKTEPU30BaTb UCTOUYHMKM YINIEBOA0POAHONO CbipbA
(HedTb, NpUpoAHbIN ras, yronb), cnocobbl Ux nepepaboTKU 1 NpaKTUYeckoe

1-2 yeTBEpPTH

TekyLan oLeHKa, TemaTuyecKas
OLeHKa, YCTHO

npumeHeHue NPoAYKTOB NepepaboTku;

cpOpPMMPOBAHHOCTL YMEHMI NPOBOAMUTL BbIYMCAEHMUSA MO XMMUYECKUM YPABHEHUAM
(maccbl, 06BEMA, KOIMYECTBA MCXOAHOTO BELLLECTBA MM NPOAYKTA peakuum no
W3BECTHbIM Macce, 06bEMY, KOIMYECTBY OAHOTO U3 UCXOAHBIX BELECTB UK
NPOAYKTOB peakumm);

1-2 yeTBEpPTH

TEKYLLI,aFI OUEHKa, TeMmaTn4yeckan
OuEeHKa, YCTHO

chOpMUPOBAHHOCTb YMEHWUI BNAAETb CUCTEMOM 3HAHUN 06 OCHOBHBbIX
MeToAaX Hay4YHOro NO3HaHWA, UCMOJb3YEMbIX B XMMUM MPU N3YYEHUN BELLECTB U
XMMWUYECKUX ABIeHWI (HabalogeHne, M3mepeHne, SKCNEPUMEHT, MOAENPOBaHME),
MCMO/Ib30BaTb CUCTEMHbIE XMMMUYECKME 3HAHUA 1A NPUHATUA PeLleHunit B
KOHKPETHbIX }KU3HEHHbIX CUTYaLMAX, CBA3AHHDbIX C BEL,ECTBAMM U UX NPUMEHEHUNEM;

3-4 yeTBEpPTH

TEKYLLI,aﬂ OUEeHKa, TeMmaTn4yecCkan
oueHKa, TMCbMeHHO

cpOpPMMPOBAHHOCTb YMEHMI cobatoaaTb NpaBuaa Noab30BaHUA XMMUYECKOW
nocyaow n nabopaTtopHbiM 060pyAOBaHNEM, @ TaKKe NpPaBMa 0bpaLLeHus ¢
BELLeCTBaMM B COOTBETCTBUU C MHCTPYKLUMAMM MO BbIMNOJHEHWIO 1abOPaTOPHbIX
XMMWUYECKUX ONbITOB

3-4 yeTBEpPTH

TekyLwwas oueHKa, TemaTuyecKkasn
oueHKa, TMCbMeHHO




chOPMUPOBAHHOCTb YMEHMIN NIAHMPOBATb U BbIMOJ/IHATD XUMUYECKNI SKCMEPUMEHT
(npeBpaleHns opraHMYECKNX BELLLECTB NPU HarpeBaHuUu, NoyYeHUe 3TUAEHa U
M3y4YeHue ero CBOMCTB, KAYeCTBEHHbIE pPeaKLMn OpraHUYeCcKMX BELLECTB,
AeHaTypaumsa 6enKoB Npu HarpeBaHUK, LBETHbIE PEaKLMK 6enKoB) B COOTBETCTBUM C
npaBuiamm TeXHMKKU 6esonacHocT Npu obpallleHnn ¢ BewecTBamu u
nabopatopHbim 060pyaoBaHNEM, NPEACTABAATL PE3YNbTAaTbl XMMUYECKOTO
aKcnepumeHTa B popme 3anuncu ypaBHEHU COOTBETCTBYIOLLMX PeaKLMI U
$bopMynMpoBaTb BbIBOALI HA OCHOBE 3TUX PE3Y/bTaToB;

4 yeTBEPTH

TekyLlana oLeHKa, TemaTuyecKas
OLEeHKa, MUCbMEHHO

cPOPMMPOBAHHOCTL YMEHWUI KPUTUUECKM aHAIM3MPOBATE XMMUYECKYIO
MHPOPMaLMIO, NONYYAEMYIO U3 Pa3HbIX UCTOYHMKOB (CpeacTBa MaccoBOM
nHdopmaumm, MHTepHET 1 gpyrux);

1-4 yeTBEpPTH

TEKYLLI,aH OUEHKa, TeMaTnu4yecCKkan
OoueHKa, TMCbMEHHO

cPOPMMPOBAHHOCTb YMEHMUI cOBNOAATL NPaBMAA IKOOTMYECKU LienecoobpasHoro
noseaeHuA B 6bITy U TPYL,0BOM AATENbHOCTU B LLeNIAX COXPAHEHMUA CBOETO
30,0P0BbA M OKPYKatOLLEN NPUPOAHOIM cpeabl, 0CO3HaBaTb ONAaCHOCTb BO34ENCTBUA
Ha XMBble OPraHM3mbl onpeaenéHHbIX OPraHMYECKNX BELECTB, MOHMMAA CMbIC/
nokasarena MAK, noAcHATb Ha NpMmepax cnocobbl

3-4 yeTBEpPTH

TEKYLLI,aH OUEHKa, TeMaTnu4yecCkan
OoueHKa, TMCbMEHHO, AUKTAHT,
CcnucbiBaHNeE

YMEeHbLWEHNA N NpeaoTepalleHnAa nx sBpegHoro BO3,D,EI7’ICTBMH Ha OpraHn3m
4esl0BEKa,

11 knacc

cpOpPMMPOBAHHOCTb NPEACTABAEHMI: O XMMUYECKOW COCTABAAIOLWEN eCTeCTBEHHO-
Hay4YHOM KapTUHbI MMPA, PO XMMUU B NO3HAHWUW ABNEHWIA NPUPOABI, B
GOPMUPOBAHMM MbILNEHUA U KYAbTYPbl IMYHOCTU, €€ GYHKLUMOHANbHOM
rPaMOTHOCTUN, HEOBXOAMMOM ANA PELLEHNA NPAKTUYECKUX 33434 U IKOIOTUYECKM
060CHOBaHHOIO OTHOLWEHUA K CBOEMY 340PO0BbI0 U NPUPOLHON Cpeae;

1 yeTBepTL

TeKyLan oLeHKa, YCTHO




B/IafIEHME CUCTEMOM XMMUYECKMX 3HAHUM, KOTOPas BKJIOYAET:
OoCHoBoOMo/aratowme NoHATUA (XMMUUYECKUI SNEMEHT, aTOM, U3oTon, S-, p-,
daneKkTpoHHblEe OpbUTaIM aTOMOB, MOH, MOJIEKY/IA, MOJIb, MOJIAPHbI 0OBEM,
Ba/IEHTHOCTb, 3/IEKTPOOTPULLATENIbHOCTb, CTENEHb OKUCNEHUA, XMMUYECKan CBA3b

(koBaneHTHas, MOHHaA, MeTa//IMYecKan, BOAOPOAHAA), KpUCTaNANYEeCcKan pelléTKa,

TUMbl XMMUYECKUX PEAKLMI, PACTBOP, 3/IEKTPOIUTBI, HESNEKTPONUTbI,
3NEKTPONNTUYECKAA ANCCOLMALNA, OKUCAUTEND, BOCCTAHOBUTE/b, CKOPOCTb
XMMUYECKOWN peaKkLmn, XMMUYECKOe PaBHOBECKE); TEOPUU U 3aKOHbI (Teopus
3/1EKTPOIMTUYECKON AMccoumaumm, nepmoagnyecknin 3akoH . . Menaeneesa,
3aKOH COXPaHEeHMA MaCCbl BELLLECTB, 3aKOH COXPaHEHUA U MPEeBPALLEHUA SHEPTUM
NpY XMMUYECKNX peaKkLmax), 3aKOHOMEPHOCTH, CUMBONNYECKUI A3bIK XUMUU,
MMPOBO33PEHYECKME 3HAHMA, IeXKalLme B OCHOBE MOHUMAHUA MPUYNHHOCTU U
CUCTEMHOCTU XMMMUYECKUX ABNEHNI, aKTONOrMYecKne cBeaeHma o CBOMCTBAX,
cocTtaBse, noay4YyeHun n 6e3onacHoM NUCMNO/Ib30BAaHUU BAXKHENLLMX HEOPraHUYECKNX
BELLECTB B ObITY U NPaKTUYECKON AeATeNbHOCTU Ye/I0BEKa;

1-4 yeTBeEpTb

TeKyLan OUueHKa, TeMaTUYecKas OLLeHKa,
YCTHO, MUCbMEHHO

cHOPMMPOBAHHOCTb YMEHWI BbIAB/ATL XapaKTEPHbIE MPU3HAKM NMOHATUIM,
YCTaHaBAMBaTb UX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYIOLME MOHATUA NPU
ONMCaHUM HEOPraHNYECKUX BELLECTB M UX NPEBPALLEHNN;

1-4 yeTBEpPTH

TEKYLLI,aFI OUEeHKa, TeMaTn4eCKkan OUeHKa,
YCTHO, NTMCbMEHHO

cPOPMMPOBAHHOCTb YMEHMIA UCMO/Ib30BATb XMMUYECKYIO CUMBOJIUKY ANA
cocTaB/ieHUsA GOPMYN BELLECTB M YPaBHEHMI XMMUYECKUX peaKLUiA,
cucTemaTtuyeckyto HomeHknatypy (IUPAC) u TpuBManbHble Ha3BaHWUS OTAE/bHbIX
HEOPraHWYeCKNX BeLLLEeCTB (YrapHbIi ras, yraeKkUcabli ras, aMmm1ak, rawéHas

1-4 yeTBEpPTH

TEKYLLI,aﬂ OUEHKa, TeEMaTn4eCKan OLEHKa,
YCTHO, NTMCbMEHHO

M3BECTb, HeraweéHana n3BecTb, MMTbEBAA COAQ, nnpuT n p,pyrme);




cPOPMMPOBAHHOCTb YMEH U onpeaenaTb BaN€HTHOCTb U CTEMEHb OKUCAEHUA
XMMUYECKUX 3/IEMEHTOB B COEANHEHMAX PA3/IMYHOMO COCTABa, BUL XMMUYECKO
cBA3M (KOBaNeHTHas, MOHHaA, MeTa/IM4yecKas, BOLOPOAHAsA) B COEAUHEHUAX, TUN
KPUCTANI/IMYECKOMN PELIETKM KOHKPETHOTO BELLECTBA (aTOMHAA, MOEKYIAPHAA,
WOHHas, MeTaIZIMYECKas), XapaKTep Cpeabl B BOAHbIX PAacTBOPaX HEOPraHUYECKMX
coeauHeHui;

1-4 yeTBepTb

TekyLlana oLeHKa, TemaTuyecKas
OLEeHKa, YCTHO, MMCbMEHHO

chOpPMMPOBAHHOCTb yMeHui yCTaHaBAMBaTb NPUHAANENKHOCTD

HeopraHMYeCcKMX BELLLECTB N0 MX COCTaBY K onpeaenéHHoMy Knaccy/rpynne
coeauHeHwul (NPoCTble BELLLeCTBA — METa/l/Ibl U HEMETaIbl, OKCUAbI, OCHOBaHMSA,
KMCNOTbI, aMdOTepHble TMAPOKCUAbI, CONN);

1-4 yeTBEpPTH

TekyLan oLeHKa, TemaTuyeckas
OLEeHKa, YCTHO, MUCbMEHHO

chOpPMMPOBAHHOCTL YMEHWI PACKPbIBATb CMbICA NEPUOANYECKOTO 3aKoHa . U.
MeHaeneeBa v 4EMOHCTPUPOBATb €70 CUCTEMATU3IUPYIOLLYIO, OB BACHUTENbHYIO U
NPOTrHOCTUYECKYHO QYHKLMMK;

1-4 yeTBEpPTH

TEKYLLI,aH OUEeHKa, TeMmaTnyeckan
OueHKa, YCTHO, MTMCbMEHHO

chOpPMUPOBAHHOCTb YMEHUI XapaKTepu3oBaTb 3NEKTPOHHOE CTPOEHME aTOMOB
XMMUYECKUX anieMeHToB 1-4 nepmnoaos MNepnogmyeckoit cucTeMbl XMMUYECKMX
anemeHToB . . MeHaeneesa, UCNONb3yA NOHATUA «S-, P-, d3NIEKTPOHHbIE
opbuTanny, «aHepreTUyecKkue ypoBHU», 06bACHATb 3aKOHOMEPHOCTU U3MEHEHUA
CBOWCTB XMMUYECKUX 3/IEMEHTOB U UX COEANHEHMI NO Nepuoaam u rpynnam
Mepunogunyeckoi cucteMbl XMMUYECKMX aiemeHToB [. . MeHaeneesa;

1-4 yeTBEpPTH

TEKYLLI,aFI OUEHKa, TeMmaTnu4yeckan
OueHKa, YCTHO, NTMCbMEHHO

chOpPMMPOBAHHOCTb YMEHMIA XapaKTepmn3oBaTh (ONMCbIBaTh) 06LWME XMMUYECKUe
CBOWCTBA HEOPraHMYECKUX BELLECTB PA3/IMYHbIX KNacCoB, NOATBEPKAATb
CYLLECTBOBaHWE reHeTUUYECKOM CBA3M MeXKAY HEOPraHNMYECKMMM BELLECTBAMM C
NOMOLLbIO YPAaBHEHMI COOTBETCTBYHOLLMX XUMUYECKUX PEAKLMIA;

1-4 yeTBEpPTH

TekyLwas oueHKa, TemaTuyecKkasn
OueHKa, YCTHO, MMCbMEHHO

CPOPMMUPOBAHHOCTb YMEHMA KNaccudrLMPOBaATb XMMUYECKME peaKLMmu No
PasnNYHbIM NPU3HaKam (YMCIY M COCTaBY pearnpylowmx BEWECTB, TENJI0BOMY
adPEKTY peakunn, MSMEHEHUIO CTENEHEN OKUCIEHNA 31IeMEHTOB, 06paTUMOCTH

1-4 yeTBEpPTH

TeKyLwwas oueHKa, TemaTuyecKkan
OueHKa, YCTHO, MTMCbMEHHO




peakumu, y4acTuio KaTaansaTopa);

CcPOPMMPOBAHHOCTb YMEHMIA COCTABNATb YPAaBHEHUA peaKLMi PasINYHbIX TUMOB,
MOJIHbIE W COKPALLEHHbIE YPaBHEHMA peaKLMii MOHHOTO 0BMEHa, y4MTbIBas YC0BUS,
MPY KOTOPbIX 3TW peakLun nayT 40 KOHU3;

1-4 yeTBepTb

TekyLlana oLeHKa, TemaTuyecKas
OLeHKa, YCTHO, MUCbMEHHO

chOPMMPOBAHHOCTb YMEHMNI NPOBOAMTL PeaKkLmn, MOATBEPKAatoLwne
KayecTBeHHbIN COCTaB Pas/IMYyHbIX HEOPraHNMYECKMX BELLLECTB, Pacno3HaBaTh
OMbITHLIM MYTEM MOHbI, MPUCYTCTBYIOLLME B BOAHbIX PaCTBOPaxX HEOPraHUYecKmnx
BELLEecCTB;

1-4 yeTBEpPTH

TekyLan oLeHKa, TemaTuiyeckas
OLEeHKa, YCTHO, MUCbMEHHO

cPOpPMMUPOBAHHOCTb YMEHMI PACKPbIBATH CYLLHOCTb
OKMC/IUTE/IbHOBOCCTAaHOBUTE/IbHbIX PEAKLMI NOCPeACTBOM COCTaBNEHMSA
9/1eKTPOHHOrO 6anaHca ITUX PeakLuii;

1-4 yeTBEpPTH

TEKYLLI,aH OUEHKa, TeMmaTnu4yecCKkan
OueHKa, YCTHO, MTMCbMEHHO

cPOpPMMPOBAHHOCTL YMEHWN 06BACHATL 3aBUCMMOCTb CKOPOCTM XMMUNYECKOM
PeaKLUMM OT PasIMYHbIX GAKTOPOB; XapaKTepP CMELLEHNA XMMMUYECKOTO PaBHOBECUA B
3aBMCUMMOCTU OT BHELWHero Bosaeictamsa (npuHumn fle WaTtenbe);

3-4 yeTBEpPTH

TEKYLLI,aFI OUEHKa, TeMmaTn4yeckan
OueHKa, YCTHO, MTMCbMEHHO

chOpPMMPOBAHHOCTb YMEHWNI XapaKTepmn3oBaTb XMMUUYECKUE MPOLLECCHI, eMKaLLME B
OCHOBE MPOMbILWIEHHOTO NOJyYEeHNs CEPHOM KUCNOTbI, aMMMAKa, a TaKKe
cpOpPMMPOBAHHOCTL NPEACTaBAEHMUI 06 06LLMX HayYHbIX NPUHLMNAX U
9KOJIOrMYEeCcKMX Npobaemax XMMMUYECKOro NPOM3BOACTBA;

2-4 yeTBEpPTH

TEKYLLI,aﬂ OUEeHKa, TeMmaTn4yecCkan
OoueHKa, YCTHO, MTMCbMEHHO

Cd)OpMMpOBaHHOCTb yMeHMﬁ nposoAunTb Bbl4YUC/IEHUA C UCMNOJIb3OBAHNEM MOHATUA
«MacCcoBanA A0/1A4 BeWeCTBa B pacTtBope», 06BEMHbIX OTHOLLEHMI ra30B npu
XUMUYECKUX peakunax, Mmaccbl BewectBa namn 06bEMa rasos no N3BeECTHOMY
KO/1n4yecTBy BeLWECTBA, Macce NN O6'béMy OAHOTro U3 y4acCTByroLUX B peakunmn
BellecTs, TeNN10BOIo 3d)d)eKTa peakuynn Ha OCHoOBE 3aKOHOB COXpPaHEHWNA MmaccCbl
BellecTs, NpeBpalleHNA N COXPaHEHUA SHEPTUN,;

1-4 yeTBEpPTH

TekyLwas oueHKa, TemaTuyeckasn
OueHKa, YCTHO, NTMCbMEHHO




chopMNPOBAHHOCTb YMEHMIN cobatoaaTh NpaBu/ia NoJib30BaHUA XMMUYECKOM
nocyaon n 1abopaTopHbiM 060pYyaOBaHMEM, a TaKXKe Npasu/ia obpaLleHns ¢
BeLLeCTBaMM B COOTBETCTBMU C MHCTPYKLMAMM NO BbINOJIHEHUIO 1ab0opaTopHbIX

1-4 yeTBepTb

TekyLlana oLeHKa, TemaTuyecKas
OLeHKa, YCTHO, MUCbMEHHO

XUMUYECKUX onbITOB,

cHOpPMUPOBAHHOCTb YMEHUI NAAHUPOBATb U BbIMONHATE XMMUYECKUIA SKCNEPUMEHT
(pasnoxeHue nepokcMaa BOLOPOAA B NPUCYTCTBUM KaTaamM3aTopa, onpeaeneHne
Cpefbl pacTBOPOB BELLECTB C MOMOLLBI0 YHUBEPCANIbHOMO MHAMKATOPA, BAUAHUE
pa3nnyYHbIX GAKTOPOB Ha CKOPOCTb XMMMUYECKOM peakLumm, peakLmm MOHHOro
0bMeHa, KauecTBeHHbIe peaKkLMmn Ha cybdaT-, KApOOoHaT- U XNOPUAAHNOHDI, Ha
KaTMOH aMMOHMUSA, PeLleHMe IKCNepUMEHTa/IbHbIX 33434 No Temam «MeTanbi» u
«HemeTannbi») B COOTBETCTBUM C NPaBUIAMM TEXHUKM 6€30MaCHOCTM Npu
obpalleHnm C BewecTBamm 1 1abopaTtopHbiM 060pya0BaHNEM, MPELCTABAATL
pe3yNbTaTbl XMMUYECKOTO IKCNepnmeHTa B Gopme 3anmncy ypaBHeHUN’
COOTBETCTBYIOLMX peakunii u GopmMyanpoBaTh BbIBOALI Ha OCHOBE 3TUX
pe3ynbTaToB;

1-2 yeTBEpPTH

TekyLan oLeHKa, TemaTuiyeckas
OLEeHKa, YCTHO, MUCbMEHHO

cPOPMMPOBAHHOCTL YMEHWI KPUTUUECKM aHANM3MPOBATL XMMUYECKYIO
MHPOPMaLMIO, NONYYAEMYIO U3 Pa3HbIX UCTOYHMKOB (CpeacTBa MaccoBOM
KOMMYHUKaLMK, UHTEPHET U Apyrux);

1-4 yeTBEpPTH

TEKYLLI,aFI OUEHKa, TeMmaTn4yeckan
OoueHKa, YCTHO, MTMCbMEHHO

cpOpMMPOBAHHOCTb YMEHWI coBN0AaTb NPaBUIa SKOIOTMYECKU LieilecoobpasHoro
noseaeHuA B BbITY M TPYA0BOW 4eATENbHOCTU B LLENAX COXPAHEHMSA CBOEro
34,0P0BbA M OKPYrKatoLLLen NPUPOLHON cpeabl, 0CO3HABaTb OMNACHOCTb BO34ENCTBUA
Ha »KMBblE OpPraHM3Mbl ONpeaenéHHbIX BELLLECTB, MOHMMAaA CMbICI NoKasaTtena MNAK,
NOACHATbL Ha NPUMepPax cnocobbl yMeHbLIEHMUSA U

npeaoTBPaLLEeHNA UX BPeAHOro BO34eNCTBMA Ha OPraHn3M YeNoBEKa;

1-3 yeTBEpPTH

TEKYLLI,aﬂ OUEeHKa, TeMmaTn4yeckan
OueHKa, YCTHO, MTMCbMEHHO

Kpurepuu oueHnBanus yueOHOro npeamera « XuMus»

Onenka YCTHOI'O OTBE€TA YIalIuXCs




OtmeTka "5" cTaBUTCH B cily4yae:
1. 3HaHus, MOHUMaHUSA, TIIYOHMHBI YCBOCHHSI O0YUYaIOIIUMCS BCET0 00BhEMa MPOTPaMMHOTO MaTepHalia.

2. YMeHus BBIACIIATE TTIABHBIC ITOJTOXXCHUA B U3YUCHHOM MAaTCpHaJIC, HA OCHOBAHHUHU (paKTOB " IpUMEpPOB O606IJ.[8.TL, ACJIaTh BBIBOJHBI,
YCTaHABJIIMBATb MEKIIPCAMETHBLIC 1 BHYTPUIIPCAMCETHBIC CBA3H, TBOPUYCCKU IMPHUMCHSCT IMOJTYYCHHBIC 3HAHWA B HE3HAKOMOM CUTyallnu.

3. OtcyTcTBHE OMIMOOK U HETIOUYETOB MTPHU BOCTIPOM3BEICHUN U3YYEHHOTO MaTepuaia, MPu YCTHBIX OTBETaX YCTPAHCHHUE OTACIbHBIX
HETOYHOCTEH C MOMOIIBIO JOMOJIHUTEIBHBIX BOMPOCOB YUUTEINSI, COOJIIOICHNE KYIbTYpPhl YCTHOM PEUH.

Ormerka "4":
1. 3HaHME BCETO M3YYEHHOTO MMPOTPAMMHOTO MaTepuraa.

2. YMeHui BBIJICJIATH TJIABHBIC ITOJIOKCHUA B U3YUCHHOM MATCPHAJIC, HA OCHOBAHUHU q)aKTOB " IpUMEPOB 0606H18.TI>, J€J1aTh BbIBO/JBI,
YCTaHaBJIMBATb BHYTPHUIIPCAMCTHLIC CBA3H, IPUMCHATDH ITIOJTYUYCHHBIC 3HAHWA Ha IIPAKTUKC.

3. He3nauuTenbHbie (HErpyOble) OUIMOKY U HEAOUYETHI TPU BOCIIPOU3BEICHUN N3YYEHHOTO MaTepuasa, COONI0JEeHIE OCHOBHBIX
IPaBWI KyJIbTYpbl YCTHOU peyH.

OtMmetka "3" (ypoBeHb MPEICTABICHUM, COYETAIOMIMXCS C DJIEMEHTAMHU HAyYHBIX TTOHSATUH):

1. 3HaHue U yCBOEHUE MaTeprasa Ha YPOBHE MUHUMAJIbHBIX TPEOOBAHUI MPOTPaMMBI, 3aTPYAHEHHUE IIPU CAMOCTOSTEILHOM
BOCIPOU3BENCHUH, HEOOXOAUMOCTh HE3HAYNTEIHHOM MOMOILY MTPETNO1aBaTEesl.

2. YMeHue paboTaTh Ha YpPOBHE BOCIIPOU3BEICHUS, 3aTPYIHEHUS [IPH OTBETAaX Ha BUAOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy0oii ommOKH, HECKOIBKUX HErpyObIX MPU BOCIIPOU3BECHIUHN U3YUEHHOTO MaTepHasa, HE3HaAYUTEIbHOE
HEeCcOOJII0/IEHUE OCHOBHBIX MPABUJI KYJIbTYPbl YCTHOU PEUH.

Ormetka "2";



1. 3HaHue U yCBOEHHE MaTepraja Ha YPOBHE HIDKE MUHUMAJILHBIX TpeOOBaHUN TPOTPaMMBbl, OT/ICIbHBIC MTPEACTABICHUS 00
W3y4YEHHOM MaTepuae.

2. OtcyTcTBUE yMEHUM paboTaTh HA YPOBHE BOCIIPOU3BEACHUS, 3aTPYIHEHHS IIPU OTBETaX HA CTAaHAAPTHBIE BOMPOCHI.

3. Hannune HECKOIBKHUX TPYOBIX OMIMOOK, OOJBIIOTO YKciaa HETpYObIX MPH BOCIPOM3BEACHUH U3yYEHHOTO MaTeprasa, 3SHAUYUTEeITbHOE
HecOOI0/IEHNE OCHOBHBIX MPABUJI KYJIBTYPhl YCTHOW PEUH.

OueHka BbINOJHEHHUS NPAKTHYECKHUX (J1adopaTopHbIX) padoT.

OtmeTka "5" cTaBUTCS, €CIIM YUECHHUK:

1) mpaBUIIBHO ONpEIENHII UENb OIBITA;

2) BBINOJHUAI pa0dOTy B IIOJHOM 00BEME C COOIIIOIEHNEM HEOOXO0IMMOM MTOCIEJ0BATEIHOCTH IIPOBEIEHUS OINIBITOB U U3MEPEHUN;

3) CaMOCTOSTCIIbHO U pallHOHAJILHO BI:-I6paJ'I N IIOATOTOBMII AJIA OIIBITA HCO6XOI[I/IMOG 060pyz[0BaHHe, BCC OIIBITHI IIPOBEJI B YCIIOBHAX
" pCKNMax, 06CCH6‘II/IBaIOHII/IX IMMOJIYYCHHUC PC3YJIbTAaTOB U BBIBOJIOB C HauOOJIbIICH TOYHOCTBIO,

4) HAay4YHO I'paMOTHO, JIOTUYHO OITHUCaJl Ha6J'IIOI[eHI/I51 )51 C(I)OpMy.III/IpOBaJ'I BBIBOJIbI U3 OIbITA. B npeaACTaBICHHOM OTUYCTC IIPABHUIIbHO U
AKKYpPaTHO BBIITOJIHUJII BCC 3aIIUCH, Ta6J'II/IIII>I, PUCYHKH, I‘pa(bI/IKI/I, BBIYHMCJIICHUA U CACJIaJl BBIBOABI,

5) mpaBUIIbHO BBINIOJIHUI aHAIU3 norpemnocteit (9-11 kiaccer).

6) IpOSABIIAET OPTaHU3ALUOHHO-TPYAOBbIE YMEHHUS (ITOAAEP)KUBACT YUUCTOTY pabOYero MecTa 1 MopsiJJ0K Ha CTOJIE, SKOHOMHO
HCIIOJIb3YET PaCXOJHbIE MAaTEPHAIIBI).

7) SKCIIEPUMEHT OCYILECTBIISET M0 IJIAHY C YYETOM TEXHUKU 0€30IaCHOCTU U MPaBUI pabOThI C MaTepuaiaMu U 000pyI0BaHUEM.

OtmeTtka "4" cTaBUTCS, €CIIM YUEHUK BBIIOJIHII TpeOOBaHuUs K oleHke "5", HO:



1. OTBIT IPOBOIWII B YCIIOBUSX, HE OOECIIEYMBAIONINX JOCTATOYHON TOYHOCTH U3MEPEHUIA;

2. Wiy OBLIO JOIYIIEHO ABA-TPH HEA0UETA;

3. unu He OoJiee OHOM HETPyOOH OITMOKH M OJTHOTO HEI0UEeTa,

4. N DKCTIEPUMEHT MPOBEJCH HE MOJTHOCTHIO;

5. WM B OMUCaHWU HAOJIIOICHUHN U3 OMBITA TOMYCTU HETOYHOCTH, BEIBOBI C/AEIIAT HETIOJTHBIC.
OtmeTtka "3" cTaBUTCS, €CIIM YUECHHUK:

1. mpaBWIIBHO OTPEICIHII IIENTh OIbITa; pa0OTY BHITIOIHSCT MIPABWIILHO HE MEHEE YeM HAIOJIOBHHY, OJTHAKO 00BEM BBITIOJITHEHHON
YaCTH TaKOB, YTO MO3BOJISIET MOIYYHUTh MIPABUIIbHBIE PE3YIbTAThl M BBIBOBI IO OCHOBHBIM, IPUHIIUITHAILHO BaKHBIM 3a/1a4aM
paboThI;

2. uau HO,Z[60p O60pyI[OBaHI/I51, 06’I>GKTOB, MaTCPHUAJIIOB, a TAKIKC pa6OTI>I I10 Ha4YaJ1y OIIbITa IMPOBCII C TIOMOMIIBIO YUHUTCIIAI, WX B XOJC
IIPOBCACHUSI OIIbITA 1 I/I3MepeHI/Iﬁ ObLIN JOITYIICHBI OIIMOKHU B OITMCAHUU Ha6JIIO,Z[eHI/II\/'I, q)OpMYJ'II/IpOBaHI/II/I BBIBO/JOB,

3. OMBIT IPOBOJWIICS B HEPALMOHAIBHBIX YCIOBUSX, YTO MIPUBEJIO K MOJIYUYEHUIO PE3YITATOB C OOJIBIIEHN MOrPEIIHOCTHIO; UM B
oTuéTe ObUIM TOMYLIEHBI B O0IIEN CI0KHOCTH He OoJiee IBYX OMMOOK (B 3aMUCIX €AUHUIL], U3MEPEHUSIX, B BBIYUCIICHUAX, IpauKax,
TabIuIax, cxeMax, U T.J.) He IPUHIUIHAIBHOTO Ui JaHHOW paboThl XapaKTepa, HO MOBIUSABIIUX HA PE3YIbTAT BBIIIOJIHEHNUS,

4. nomyckaet rpyOyro onmOKy B X0/1€ SKCIIepuMeHTa (B 00BsICHEHHH, B OPOpMIIEHUH PaOOThI, B COOIIOICHUN MPABIIT TEXHUKHU
0€e30MacHOCTU IpU paboTe ¢ MaTepuasaMu U 000pyJOBAHUEM ), KOTOpas UCIIPABISAETCS O TPEOOBAHUIO YUUTENS.

Ormetka "2" cTaBUTCS, €CIIN YUCHUK:

1. He OIIpCACIINII CAMOCTOATCIBHO LCJIb OIIbITA; BBIIIOJITHHII pa60Ty HC IMOJIHOCTBIO, HC ITOATOTOBUJI HY?KHOC 06opyz[03aHHe n 00beM
BBLINTIOJJHEHHOM YacTHU pa6OTI>I HC MMO3BOJIACT CACJIATH ITPABUJIbHBIX BHIBOAOB,



2. WY OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOII0ICHUS TPOU3BOAMIINCH HETIPABUIIHHO;
3. uiH B X0/i€ pabOTHI U B OTYETE OOHAPYKUIHCH B COBOKYITHOCTH BCE HEJIOCTATKU, OTMEUCHHBIE B TpeOOBaHUIX K oreHke "3";

4. nomyckaet niBe (1 Oosiee) rpyObie OIMMOKHU B X0J1¢ SKCIIEPUMEHTa, B 00BsICHEHUH, B 0(popMIICHUH pabOTHI, B COOJTIOICHUH TIPABUI
TEXHUKH 0€30TaCHOCTH IIPHU paboTe ¢ BemecTBaMy 1 000pyA0BaHHUEM, KOTOPBIC HE MOYKET UCIIPABUTh JaKE IO TPSOOBAHUIO YUUTEIIS.

OueHkKa caMoOCTOSITE/ILHBIX MMCbMEHHBIX U KOHTPOJILHBIX PadoT.

OtmeTka "5" cTaBUTCS, €CIIM YUECHHUK:

1. BeImoTHUA paboTy 0e3 OmnOOK U HEJ0UYETOB;

2) pommycTtuia He 0oJiee OTHOTO HEJ0UeTa.

OtMmetka "4" cTaBUTCS, €CJIM YUYEHUK BBIMOJIHUI PaOOTY MOJHOCTHIO, HO IOMYCTHI
1. He GoJiee 0THOM HETPYOOI OMIMOKHU U OJTHOTO HEJIOUETA;

2. unu He OoJiee IBYX HEJIOUETOB.

OtmeTtka "3" cTaBUTCS, €CIIM YUEHUK MPABUIIBHO BBHITIOJHUI HE MeHee 2/3 paboThl
WM TOMYCTHUII:

1. He O6onee IByX rpyObIX OMIMOOK;

2. uiu He 0oJiee OHOM TpyOoi 1 0/THOM HErpyOoil OMMUOKHN M OJTHOTO HEI0YETa,;

3. unu He GoJiee ABYX-TPEX HErpyObIX OLIMOOK;



4. Wi OJHOM HETPYOOH OIMMOKH B TPEX HEA0UCTOB;

5. WM TIpY OTCYTCTBHH OIMMOOK, HO TIPY HATMYHH YETHIPEX-TISITH HEJOUCTOB.

Otmetka "2" cTaBUTCS, €CIIA YUCHUK:

1. TOTyCTHIT YUCII0 OMMOOK U HEJIOUYETOB MPEBOCXOAIIECE HOPMY, ITPHU KOTOPOH MOXKET OBITh BhICTaBJIcHA OoIleHKa "3";
2. WM €CIIA TIPABUIIHHO BHITIOJNHUI MEHEE MMOJOBUHBI PAaOOTHI.

Kputepun BoicTaBJIeHUS OLIEHOK 32 MPOBEPOUYHbIe M KOHTPOJIbHbIE TECTHI.

TecTsl, cocTosilue U3 MSATH BOIPOCOB MOKHO MCIIOIB30BATh MOCIIEC U3YyUEHHUS KaxK10ro Marepuana (ypoka). Tect uz 10—15 BonpocoB
UCIIOJIB3YETCS JUIsl Ieproanueckoro Koutposisi. Tect u3 20 — 30 BompocoB HEOOXOAMMO MCIOJIB30BATh JIJIi KTOIOBOI'O KOHTPOJISL.

[Ipu olieHMBaHUM UCIIOJIB3YETCS CIAETYIONIAs IIKaJIa:
oreHKa «5» - 91-100% mMakcUMaJIbHOTO KOJIMYECTBA 0aJIIoB;
oreHKa «4» - 75-90% MakcuMalbHOr0 KOJIMYECTBA 0aJIjoB;
oreHka «3» - 50-74% MakcHMaJIbHOT'O KOJIMYECTBA 0aJIIoB;
oIleHKa «2» - MeHee 50% MaKCHMaJIbHOTO KOJHUUYECTBa OalIoB.
Ouenka ymMeHuii NPOBOAUTH HAOJIIOAEHUS.

Onenka "5" cTaBuTCA, €Cliu 00yJaromMics:

1. MPaBUJIBHO 110 3aJaHUK0 YHYUTCJIS IIPOBCII Ha6J'IIO,Z[eHI/Ie;



2. BBIJICIIWJI CYIIECTBEHHBIC MPU3HAKU y HA0II01aeMOT0 00BeKTa (ITporiecca);

3. JOTUYHO, HAYYHO TPAMOTHO O(OPMHUII Pe3yJIbTAThI HAOITIOICHU U BBIBOIBI.

Onenka "4" ctaBuTcs, €ciiu 00yJaromuics:

1. mpaBWIIBHO TIO 33JJaHUIO YIUTEIIS TPOBEI HAOIOICHNUE;

2. TIpY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Yy HAOII0JaeMOT0 00beKTa (Tpoliecca) Ha3Ball BTOPOCTEIIEHHBIE;
3. momycTuI HEOPEKHOCTH B 0(HOPMIICHUH HAOTIOJCHUH U BBIBOJIOB.

Ormenka "3" ctaBUTCS, €CIIU 00YJAFOIITHIICS:

1. momyCcTH HETOYHOCTH U 1-2 omMOKH B IPOBEICHUN HAOIIOACHUH TI0 3aJaHUI0 YUUTEIS;

2. TIpY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB y HA0II0JaeMOT0 00beKTa (MpoIecca) BBIICTUII JIUITh HEKOTOPHIE;
3. monyctuia 1-2 ommOku B 0popMICHUN HAOFOICHUIA M BHIBOJIOB.

Orenka "2" ctaBUTCS, €CJIM 00YJArOIITHIACS:

1. monyctun 3 - 4 omOKK B MPOBEJCHUU HAOIIOACHHUN 110 3aIaHUI0 YIUTEIIS;

2. HETIPaBWJIBHO BBIJICINI IPU3HAKU HaOII0AaeMoro o0beKTa (mpoiecca);

3. omyctui 3 - 4 ommOku B 0opMIICHHH HAOIIOICHUI U BHIBOJIOB.

IIpumeuanue.

OrneHkH ¢ aHATM30M YMEHUH M HaBBIKOB MTPOBOAUTEH HAOMIOJCHHUSI TIOBOAATCS IO CBEACHUS YUaAIINXCs, Kak MPaBUIiIo, Ha MOCIEIYIOUIEM yPOKe, 1O Clie
cIa4yd OTYETA.



OO0mas kmaccuuKanus OmmooK.
[Ipu ouleHKe 3HAHMIA, YMEHHIA, HABBIKOB CIIEAYET YUUTHIBATH BCE OMMOKH (TpyOble M HErpyOble), HEOUETHI B COOTBETCTBHH C BO3PACTOM YYaAIIHXCS.
['pyObIMU CUMTAIOTCST OLTHOKH:

- HE3HAHUE OTIPE/ICTICHUS OCHOBHBIX MTOHSATUHN, 3aKOHOB, TIPaBUJI, OCHOBHBIX MOJIOKEHUN, TEOPUHU, HE3HAHHE (POPMYJI, OOIIETIPUHATHIX CHMBOJIOB
0003HaUYECHMI BEJIMYUH, EAUHUI] UX U3MEPEHUS, HAUMEHOBAHUHN ATUX €TUHUIL;

- HCYMCHHC BBIJICIIUTb B OTBETEC I'NIABHOC; O606II.[I/ITB PE3YIbTATBI U3YUCHU A,
- HCYMCHHC IIPUMCHUTL 3HAHUA JJI1 pCIICHUA 3a1a4, 00BSICHEHUS SIBJICHUS,
- HCYMCHHEC YUTAaTh U CTPOUTH rpaq)mm, MMPUHIUIINAJIIBHBIC CXCMBI,

- HEyMEHHE MMOArOTOBUTH YCTAHOBKY WUJIH JIabopaTOpHOE 000pyIOBaHKE, IPOBECTH ONBIT, HAOIIOAEHHE, CAeNaTh HEOOX0AUMbIE pacUEThl HIIN
HCIO0JIb30BATh MOJyYEHHbIE JAHHBIE JIJIS1 BBIBOJIOB;

- HEyMEHHE I0JIb30BaThCsI IEPBOMCTOYHUKAMH, Y4EOHUKOM, CITPABOYHHUKOM;
- HapyIlIeHHe TEXHUKU 0e301aCHOCTH, HEOPEeKHOE OTHOLICHHE K 000PYA0BaHUI0, MPHOOpaM, MaTepHaIaM.
K HerpyObIM OTHOCSATCSI OIITHOKHU:

- HCTOYHOCTB (bOpMy.]II/IPOBOK, onpez[eneHI/Iﬁ, HOH}ITI/II‘/'I, 3aKOHOB, TeOpHﬁ, BBI3BaHHAs HEITOJIHOTOM OXBaTa OCHOBHBIX IIPHU3HAKOB OIIPCACIIACMOI'O
MOHATHS WM 3aMeHOH 1 — 3 U3 3THX IIPU3HAKOB BTOPOCTCIICHHBIMHU

- OIIMOKM MPH CHATHU NOKA3aHUN C U3MEPUTEIbHBIX MPUOOPOB, HE CBSA3aHHBIE C ONPE/IEICHUEM LIEHBI AETICHUS IIKaJIbI;
- OIIMOKH, BbI3BAaHHBIE HECOOIIOIEHIEM YCIOBUN MPOBEICHUS OTbITA, HAOIIOICHHS], YCIOBHMA paboThl pubopa, 000pya0BaHuUS;

- OIMOKY B YCIIOBHBIX 0003HAYCHUAX Ha CcXeMax, HCTOYHOCTb Fpa(bI/IKa;



- HepaHHOHaJIBHbIﬁ MCTO PCHICHUA 3ala4, BBIIIOJIHCHHA YaCTU Hp&KTH‘-IGCKOfI pa6OTI)I, HEAOCTATOYHO HpOILYMaHHBII\/JI IIJIaH YCTHOI'O OTBETA
(HapymeHI/Ie JIOTUKHA U3JI0KCHUS, TOAMCHA OTACIIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHGHHBIMI/I);

- HEpalMOHAJIbHbIE METO/IbI PA0OTHI CO CIIPABOYHOM JIUTEPATYPO;
- HEYMEHHE pellaTh 3a/1a4M, BBIIOIHATH 33JaHUs B 001IEM BUJIE.
Henouéram u aBnstoTCA: - HEpallMOHAIbHBIE TPUEMBI BRIUMCIICHUI U MpeoOpa30BaHuil, BHIIIOJHEHUS ONBITOB, HAOIIOACHNUN, TPAKTUUECKUX 3aJaHUI; -

apudmeTryeckue omMOKN B BEIUUCICHUAX; - HEOPEXHOE BHINIOJHEHUE 3alUCel, YepTexeil, cxeM, rpaduKoB, Ta0IHIL; - opporpaduueckue u
MYHKTAIIUOHHBIE OIINOKH.

JlonmosiHeHne

IIpu padore yyammxcsi B rpynie oueHUuBaeTCHa:
1. YMeHwue pacripefienuTh paboTy B KOMaH e

2. YMeHue BbICTYyIIaTh APYT Apyra

3. CoryilacoBaHHOCTE JA€HCTBUHI

4. IIpaBUIbHOCTD U MOJIHOTA BBICTYIIJICHUI

5. AKTUBHOCTb

Kaxaplif MyHKT OIeHUBAETCS OTAENIBHO B Oaiax.
NuauBuayanbHbIA NPOEKT:

1. CriocoOGHOCTh K CaMOCTOATEILHOMY ITPHOOPETEHUIO 3HAHUH U PEIICHUI0 Mpo0IieM, MPOSBIISAIONIAACA B YMEHUU IOCTaBUTh POOIeMy U BbIOpaTh
aJIeKBaTHbIE CMIOCOOBI €€ pelIeHus, BKIYas NOUCK 1 00paboTKy HH(popManuu, GopMyIHupOBKY BBIBOJIOB U/WIH OOOCHOBAHUE



peanu3ariio/anpoOaryio MPUHATOTO PelIeHNs, 000CHOBAHUE U CO3/IaHUE MTPOTHO3a, MOJICNIN, MaKeTa, 00bEKTa, TBOPYECKOT'O PEIICHHs U T. 11 . JlaHHBIN
KPUTEPHIA B LIEJIOM BKJIIOYAET OLIEHKY C(HOPMUPOBAHHOCTH MTO3HABATEIBHBIX YI€OHBIX JCHCTBUH .

2. CpopMHpOBaHHOCTH MTPEIMETHBIX 3HAHUH U CIIOCOOOB JACHCTBHIA, TIPOSIBIIAIONIASICS B YMEHHH PACKPBITH COJEpKaHUE paObOTHI, TPAMOTHO U
000CHOBAHHO B COOTBETCTBUU C pacCMaTpUBaeMO po0IeMOil/TeMO NCIIOIb30BaTh UMEIOIIHECS 3HAHUS U CTIOCOOBI ACHCTBUHA

3. CpopMUpPOBAHHOCTD PETYIATUBHBIX AEHCTBUN, IPOSBISAIONIASCS B YMEHUU CAMOCTOSITENILHO MJIAHUPOBATh CBOIO ITO3HABATENbHYIO JESTEIbHOCTD U
YIPaBIATh €10 BO BPEMEHH, UCNOJIb30BaTh PECYPCHBIE BOBMOXKHOCTH JJISl TIOCTHKEHHUS LeJIel, OCYIECTBIATh BBIOOp KOHCTPYKTUBHBIX CTpATETruii B
TPYAHBIX CUTYallHsIX.

4. ChopMUpOBaHHOCTb KOMMYHUKATUBHBIX JIEHCTBUN, IPOSBIISIONIA’CS B YMEHUH SICHO U3JIOKUTH U 0()OPMUTH BBITMOJTHEHHYIO paboTy, MPEACTaBUTh
€€ pe3yJbTaThl, apryMEHTUPOBAHHO OTBETUTH HA BOIIPOCHI.
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