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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHnenuuu mnpenoaaBaHus
ydyeOHOro mpeamera «XuMHUsS» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaNu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJIokeHu «CTpareruu pa3BUTHUsl BocmuTaHus B Poccuiickoii
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ieit crpaTeruu oOy4deHUs, BOCIIUTAHUS U Pa3BUTHs 00YUaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, oJry4aeMoe BBIMTYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro O0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
00y4aloUIMXxcs Ha YpOBHE CpPEeIHEro o0Iiero oopa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHS», COJEpPKAHUE U TOCTPOEHUE KOTOPOTO OMNpEAEieHbl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TPUPOJBI U B MATEPHUAIBbHON XU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mux I1eneil W TPUHINIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHAIIBHOW KYJIBTYPHI.
Ona BHOCHT CBOH BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHSI,
B CO3/]JaHHUE€ IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCSs B XMMHUU Ha OCHOBE IOHUMAHMS



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

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla M JKM3HU Kaxaoro 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 UEISIMH W TMPUHIIUIAMU CPEIHEr0 OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEIUIHOIO BKJIIOUYEHUS 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 COJIEpKaHUs KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM 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 OOIMX MOHSITHH, 3aKOHOB ¥ TEOPUI XUMUH.

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  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
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 cTpoeHuu BemecTB. CBeneHus 00 U3y4aeMblXx 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
MPEICTABICHUS O XMMHUYECKON CBSI3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX 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
TEOpPETHUYECKU MaTepuan ¢ (AaKTOJIOTMYECKHE CBEJAEHUS O BElIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
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MEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJOTMYECKUX MO3UIIUH,
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
3aKOHOMEPHOCTAX MpOTeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTUUYECKOU
JEeSTEIBbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAaHUIO YBaXEHUS K Mpoleccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh MH(MOpMALUIO 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 00Yy4aroOlIMXCS MUPOBO33PEHYECKON OCHOBBI JI MOHUMaHUS
¢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 MeEXAy HOBBIMH (aKTaMH U TEOPETHUYECKUMU
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 MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpMAIIHH, HEOOXOIUMBIX JJIsI PUOOPETEHNUS OIbITa TPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEIACICHUU
COJIEpKATEJIbHOM XapaKTEPUCTUKM LEJed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. 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 XMMHYECKUX 3HAHUHW KaKk  BakHEHIen
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 MUPOBO33PEHUECKOI0 XapaKkTepa, 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 IPUPO/IS, B MPAKTUICCKON U MOBCETHEBHOMN KU3HHU;

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

Hapsiny ¢ atum, conmep:kaTelibHas XapakTEepUCTHKA LIeNIed W 3a/1ad U3y4eHHUs
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 COJAEp)KaHUAd OOy4YeHHUs, OpPUEHTUPOBAHHOW 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 3a7ad.

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, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IU4YHBIX BHUAOB
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 BEUIECTB U XUMUYECKHUX
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 MOTPEOHOCTSAMHU, UCIIOJIB30BaTh
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, aKKYPaTHOCTH, KOTOPbIE 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 MPUPOOTIONB30BAHMUS, TIOTIOJTHEHUS YHEPTETUYCCKUX 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 XUMUYECKUMHU 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 oopaszoBaHusi, cocrapiseT 68 yacos: B 10 kimacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyecKOr XUMHUM: €€ BOSHUKHOBEHUE, 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
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl M3YyYEeHHUS BELIECTB M HMX NPEBpaIllCHH:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (11aBjieHre, OOyTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAl. DTUIEH U MPONUIIEH —
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, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3MYECKUE WU
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  ceolcmea  (peaxyuu

CAJIOCEHUPOBAHUA U HumPOBdHu}Z), noaydyenue u npumeHeHue. TOKCUYHOCTH
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apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeli ra3 U IOINYTHBIE
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 HW3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €r0 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 ).

Kuciopoaconepxkammue opranu4eckKue coeJHHEHHUA

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

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

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

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

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

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



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

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEe0NI03bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmaina (TUIpOJM3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIEPUHA 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,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKue COCIUHEHHUS.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAsl CTPyKTypa OeikoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEJKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

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

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

MexnpeaMeTHbIE CBA3U.
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Peanuzanus MeXXnpeaMETHBIX CBSA3€H IPU U3YYCHUHU OPTaHUYECKON 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: SIBJIEHUE, HAYYHBIH (DAKT, runoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMBbIE, TOTIIMBO,
peCcypehl.

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

11 KIJACC
OBILIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckue 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHUMHYECKHX BJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajlnyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUN. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXpPaHEHUS U NIPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

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

DnekTponauTnyeckas aucconuanus. CuibHbIE U clabblie aneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanus Taomui «llepuoauueckas cucrema XuMudeckux snementoB [[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMu HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOJIa, cephl, hochopa u yriaepoa).

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

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.
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Meramisl. Ilonoxenue meramnoB B Ilepuoguuyeckonl cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHM, KaJIMi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamuibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

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

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH 3KOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

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

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

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 UCIIOIb30BAHUS MPEMAPATOB OBITOBOW XMUMHUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SIBIICHUE.
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dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

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

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

TexHoMOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH ILETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

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

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

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

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

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABAaTENbHBIX 3aJlay, BHITIOJHEHUU
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 HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO TIOBEICHNUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmofieHns TpaBmwil 0e30macHoOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

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

OCO3HAHMS TOCICACTBUN W HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);
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HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYIOBOM JIESITEIbHOCTH;

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

6) 3K0JIOrNYeCKOro 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;

OCO3HAHUSI HEOOXOJIMMOCTH WCIOJb30BAaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJI€OJOTHHU
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJTOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUH [UJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKO 0€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, 00ECIICYEHUU YCIOBUMI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
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MOJIy4aeMble 3HAHUS JJI aHaIM3a U OOBSCHEHUS SBIICHUNA OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

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

3HAYUMBbIE U1t dbopmupoBaHUs MHPOBO33PEHUSA oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJICHHE,
IpoIecc, CUCTeMa, Hay4HbIH (DakT, MPUHIUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHbIE IEHCTBUSA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATLHOW KOMITETECHITUH 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

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

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

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

ONpENENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;
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WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU Il KJIacCU(PUKAIIMU BEIIECTB WU
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

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

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX IMO3HABATENBbHBIX M MPAKTUUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJAJETh OCHOBAaMHU METOJOB HAyYHOr'O IMO3HAHUSA BEIIECTB M XUMHYECKUX
peaKiuu;

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

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U TPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METO/IOB TO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTUYECKHU OLICHHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYNBOCTb;
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dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW uHOOpMaLUE: TPUMEHITh MEXKIpeaAMeTHbIe ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIae€MOIl TeMbl B XOJ€ JAMAJIOTa W/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TIPHU BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYX/IeHHUsI 1 OOMEHa MHEHUSIMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

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

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KIIACC

[IpeameTHble pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpAXKAIOT:
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c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS U KYJBTYpPbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATHUS (XUMUYECKUH DJIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
pauKall, U30Mepusi, ©30MEPbI, TOMOJIOTUYECKUM PsJl, TOMOJIOTH, YIIEBOAOPOIbI,
KHUCJIOPOJ W a30TCOJAEPKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTrMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYEeCKUX BEIIeCTB B OBITY U
IPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBISITh XapaKTEpHbIE MPU3HAKU TMOHATHIA,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJNB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTh WM Ha3BaHUS 10
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUsI OTMAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmar, MeJTi0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);
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c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKkue MU XMMHYECKHE CBOMCTBA TUIMYHBIX MPEJACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, AMUHOYKCYCHAsl KUCIIOTa), MIUTIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MepepabOTKU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HMCXOJIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHWE 3HAHUS JMJId TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh TpaBUIa MOJIb30BAHUS XUMHYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHWH ITUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TMpaBWJIaMW TEXHUKHA O€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);
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chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
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 MPEJOTBPALEHUS KX BPEIHOrO BO3JCHCTBUS 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 obo3HadueHui JI. bpaiins nms 3anucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWUU SIBJICHUU
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  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKas PeIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON Aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;
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c(OpMHUPOBAHHOCTh YMEHUU BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHITHUMH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematuueckytro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENIEHb 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, METAJUIMUECKasi), XapaKTep Cpeabl B BOAHBIX paCTBOpPaxX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THIAPOKCUIBI, COJIH);

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

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX d1eMeHTOB 1—4 mnepuonos Ilepnoauyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMMHYECKUX 351eMeHTOB /. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE T€HETHMYECKOM CBSA3M MEXKJYy HEOPraHUYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTETEeHEH OKHCIEHHUS 3J€MEHTOB, 00paTUMOCTU
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;
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c(hOpPMHUPOBAHHOCTh yYMEHUW TMPOBOAUTH PEAKIMH, TOITBEPKITAFOIIHEC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUNA TOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OajnaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETo Bo3aekicTBus (nmpuniuin Jle [latenne);

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 XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOIH30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MpaBUIa MOJIb30BAHUS XUMHYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHM TUJIAHUPOBATH U BBINOJIHATH XUMUYECKHI
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEaKIMu Ha cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);
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chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTaHU3MbI ONPEJICIEHHBIX BEIIECTB, IOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJlaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

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

dbopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaudecTBO yacoB DIEKTPOHHBIE
Ne | HaumenoBaHmue
KonTpousb IIpakTuye (uudposrbie) OcHoBHbIE BHIbI JIeSITEJIbHOCTH
n/ | pa3ienoB u TeEM
Bcero HbIE CKHe o0pa3zoBaTte/ibHbIE o0yuaromuxcst
n NPorpamMmbl
padoTbI padoThI pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
1. HNHTepakTuBHBIN

[Ipenmer
OPraHu4ecKou
xumuu. Teopust
11 CTPOCHHS 3 0 0
OpraHUYEeCKUX
coequHeHnu A.
M. byrneposa

yuebHuK "Opranuueckas
XUMHS"
(https://orgchem.ru/)
2. Chemnet - moprain
byHIaMEHTAIBHOTO
XUMHYECKOTO
obOpazoBanus Poccun
(http://www.chemnet.ru)
3. OCHOBBI XUMHUH:

00pa3zoBaTeIbHBINA CAaUT
JUISL IIKOJIBHUKOB M
CTYJICHTOB
(http://www.hemi.nsu.ru )
4, IIpe3enTamuu x

yYpPOKaM M BHEKJIACCHBIM
MEPOIIPUATHSIM, XUMHUS
(http://900igr.net/prezentatsi

i/khimija/khimija-v-
zhizni.html)
5. XUMHUYECKUN

PackpeIBaTh CMBICT N3y4aeMbIX MOHATHI
(BBISIBIIATH UX XapaKTEpHbIE MPU3HAKH),
yCTaHaBJIMBATh UX B3aUMOCBSI3b. [[pUMEHSTh
MOJIOKEHHUS TEOPUH CTPOCHHS OPraHUIECKUX
BemectB A. M. bytnepoBa yist 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX
cocTaBa u cTpoeHus. Mcnonb30BaTh
XUMHUYECKYIO CUMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIIEHHON) HOPMYIT
OpraHn4yeckux BewecTs. Onpenensars BUIbI
XUMHYECKOH CBSA3M (OJIMHApHbIE, KPAaTHBIC) B
OpraHuYecKUX coeMHEeHUsAX. PackpbiBaTh
POJIb OPTraHUYECKOW XMMUU B IPUPO/IE,
XapaKTepU30BaATh €€ 3HAUCHHE B )KU3HU
YeJI0BEKa, MILTIOCTPUPOBATH CBA3b C
IpyruMu Haykamu. HabmromaTe U OmuChIBaTh
JIEMOHCTpPAIIMOHHBIE OMBITHI; IPOBOJUTH U
OTHMCHIBATH JIA0OPATOPHBIC OTIBITHI U
MpaKTHYecKue paboTh
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CIPABOYHUK
(http://tehtab.ru/Guide/Guid

eChemistry/)

Hroro no pazneny

Paznean 2. YraeBoaopona

1.HTepakTUBHBIH PackpbIBaTh CMBICT N3y4aeMbIX OHATUI
Y4EOHUK (BBISIBIIATH UX XapaKTEPHbIE MPU3HAKH),
"Opranuyeckast xumus" YCTaHaBJIMBATh UX B3aUMOCBS3b,
(https://orgchem.ru/) UCII0JIb30BATh COOTBETCTBYIOIIUE MOHSATHS
2.SKYSMART IIPY OMMCAHUM COCTaBa, CTPOEHUS U
(https://skysmart.ru/) IpeBpaIleHUi OPraHnYECKUX COCTUHCHH.
IpenenbHbie 3. OTkpbITHIH OaHK Hcronp30BaTh XUMUYECKYIO CHMBOJIUKY IS
21 YJICBOIOPOJIbI 3a/IaHUM 17151 OLICHKH COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
— aJIKaHbl €CTECTBCHHOHAYYHOU (pa3BépHYTOH, COKpaIIEHHON) HOPMYIT
rpamotHocTH (7-9 OPraHUYECKHUX BEIECTB.
KJIACCHI)
(https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti)
1. Buneoypoku mo YcraHaBIMBaTh NPUHAUIEKHOCTD BEILIECTB K
xumun, 7-11 ki OIIPEIEIIEHHOMY KJace JIEBOJIOPOJIOB 10
HenpenenbHbie > p y y oy p
(http://mriya- COCTaBy M CTPOCHUIO, HA3blBaTb WX IIO
YTJIEBOJOPOIbIL: o .
urok.com/categories/himiya | cucTeMaTuyecKou HOMEHKJIATYype;
2.2 aJIKEHBI,
) HPUBOANUTH TPUBHAJIbHBIE Ha3BaHUs
aJIKaJIEHBI, .
2. [Topran LECTA OTZACIIBHBIX IIPEICTaBUTENIEH
QJIKUHBI .
(https://lecta.rosuchebnik.ru YIJIEBOJAOPOIOB. CnenoBath npaBujIamM
) OezomacHoii  paGoTel B JabopaTOpHH.
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3. POIII -
Poccuiickas anexTpoHHas
HIKOJIa
(https:/fg.resh.edu.ru/)

4. OneKTpoHHas

OnoOIMOTEKA 0 XUMUU
(http://www.chem.msu.ru/ru

s/elibrary/edu_organic.html)
5.EnmuHas koJuiekiusa
HOP (http://school-
collection.edu.ru/)

5. WNHTepakTUBHBII

yuebHuK "Opranuyeckas
XUMHS"
(https://orgchem.ru/)

[IpoBOIUTH BBIYMCIEHHUS ISl ONPEIETICHUS
MOJICKYJISIpHOH ~ (DOpMYJIBI  OpraHMYECKOTO
BEIIECTBA, 10 YPAaBHEHHUID XHUMHUYECKOMU
peakuuu.

2.3

ApoMaTthdeckue
yTIEBOI0POIbI

1. DJIEKTpOHHAS
OuOIHMOTEKA IO XUMHU
(http://www.chem.msu.ru/ru
s/elibrary/edu_organic.html)
2. Poccuiickuii
y4eOHHK
(https://rosuchebnik.ru/)

3. Chemnet - mopran
(byHIaMEHTAILHOTO
XUMHUYECKOTO

obpazoBanus Poccun
(http://www.chemnet.ru)
4, 3aHuMaTeIbHAs
xumus (https://www.alto-

XapakTepu30BaTh COCTaB, CTpOCHHE,
NpUMEHEHHEe, (U3NYECKHEe M XHMUYECKHE
CBOWCTBA, BaKHEUIINE CHOCOOBI MOJYYEHHS
TUMWYHBIX  NPEACTABUTENCH  Pa3IMYHBIX
KJIaCCOB  YTJIEBOAOPOJOB (MeTaHa, JTaHa,
ATWJICHA, aleTWiIeHa, OyragueHa -1,3,
OeH3orna, TOJIyOJ1a). BrisBasaTh
TeHETUYECKYIO CBSI3b MEKITY
yIJIEBOJOPOJAMU M TIOATBEPXKIATh €&
HaJIMYUE YPAaBHEHUSMH COOTBETCTBYIOIINX
XUMUYECKUX pPEaKUUH C HCIOJIb30BaHHEM

CTPYKTYPHBIX (POPMYIL.
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lab.ru)

1. HHTepakTuBHBIN XapakTrepu3oBaTh HUCTOYHUKU
yuebHuK "Opranuueckas YIJI€BOA0POIHOIO CBIPbs (HedTs,
xumus" OPUPOJHBIA Ta3, Yrojb), CHOCOOBI UX
(https://orgchem.ru/) nepepaboTKU M TPAKTUYECKOE MPUMEHEHUE
0 2. SKnacc MOJy4aeMbIX MNPOAYKTOB.  Fcnosib30BaTh
PHPOZHbIC (https://www.yaklass.ru/) CCTECTBCHHO-HAyYHBIC METOJbI MO3HAHUSA —
HMCTOYHUKH
3. DHIMKIONEINS MpoBeAcHUE, HaOM0JeHne W  OIHUCaHue
24 YTIIEBOI0OPOJIOB 3 1 0
Kpyrocser XUMHUYECKOTO IKCIIEpUMEHTA (J1abopaTOpHbIE
R 5 (https://www.krugosvet.ru/ | OTBITHI " MPAKTUYECKHUE paboThI).
fiepepaboria CamocTroATensHO IJIaHUPOBATH u
OCYIIECTBIISITh ~ CBOKO  TO3HABATEIHHYIO
JIESTEIIEHOCTE; MPUHUMATD aKTUBHOE
y4acTHe B rpynIoBOH yueOHOMI
JeSITEIbBHOCTH
Hroro mo pazgeny 13
Pa3znen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
1.2nekTpoHHas PackpeiBaTh CMBICH H3y4aeMbIX MOHSTHI
OMOIMOTEKA 110 XUMHUH (BBISBIATh HMX XapakTEepHbIE IPU3HAKH),
(https://orgchem.ru/) YCTaHaBJIMBATh ux B3aUMOCBSI3b,
2.CHEMEGE.RU UCIIOJIb30BAaTh COOTBETCTBYIOUIUE TOHSATHUS
(chemege.ru) OpH  ONKMCAaHUU COCTaBa, CTPOCHHS M
3.1 Cnuptel. ®enon 3 0 0 3.BupryanbHas MpPEBpAIICHUN OpPraHUYECKUX COCAMHCHUI.

naboparopus (vr-
labs.ru/laboratories/inor
ganic_chemistry)

Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,  COKpaméHHOM)  (opmyn
OpPraHWYeCKHUX BElIeCTB. XapaKTephu30BaThb
COCTaB, CTPOEHUE, IPUMEHEHHE, (PU3nIecKre
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U XHMHYECKHE CBOICTBa, BaKHEHUIIIHE
CIIOCOOBI MOJTYYEHHUS THUITNYHBIX
MpeICTaBUTENEH pa3IUYHBIX KJ1aCCOB
KUCJIOPOJCOAEPKAIINX COCTUHEHUI

3.2

AJbIeruabl.
KapGonossie
KHUCJIOTBL.
CnoxHbie

3¢hupsI

1. DNeKTpOHHAS
OubIHMOTEKA IO XUMHUHU
(http://www.chem.msu.ru/r
us/elibrary/edu_organic.ht
ml)

2. OCHOBBI XUMHU

(nHTEpHET-y4eOHUK,
http://www.hemi.nsu.ru)
3. bubnunoreka

BHJICOYPOKOB
(interneturok.ru)

4, Texauueckas
omonMMoTeKa
(neftegaz.ru)

5. JocynapcTBeHHas
nyOIMYHas Hay4HO-
TEXHUYECKas
ononmmoTeka Poccun
(www.gpntb.ru)

6. Enunasa
KOJUTICKIIHS IH(DPOBBIX
00pa3oBaTeNbHBIX
pecypcoB
(http://files.school-
collection.edu.ru)

Xapakrepu3oBaTh COCTaB, CTPOEHHE,
npUMEHEHHe, (U3MUecKrne W XUMHUYECKHE
CBOMCTBA, Ba)KHEHIINE CHOCOOBI MOJTY4YEHHUS
TUMWYHBIX ~ IPEICTaBUTENEH  pa3iIMuHBIX
KJIACCOB KHCIIOPOCOIEPKAIIHNX
COEMHEHU M. OnuceiBath COCTaB,
XUMHUYECKOE CTPOCHHME UM  IPUMEHEHUE
KUPOB, XapaKTEpPHU30BaTh UX 3HAYECHHE JUIS
KU3ZHENEATEIIbHOCTH OpPraHn3MOB.
Oco3HaBaTh OITACHOCTL BO3JCHCTBUS Ha
KUBBIC OpraHU3MBbI OTIPEJCIICHHBIX
OpraHMYeCKUX BEHIECTB, IMOSICHATH Ha
IpUMepax  CcrnocoObl  YMEHBUIEHHA U
IIPEIOTBPALLEHUS UX BPEIHOIO BO3JIEHCTBUSA
Ha OPTaHHU3M Y€JI0BEKa
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1.lHTepakTUBHBIH
yUeOHHK
"Opranuueckast Xumus'"
(https://orgchem.ru/) 2.

CnenoBaTh npaBuiam 0€30M1aCHOM pabOTHI B

naboparopun npu WCIOJIb30BaHUH

XAMHYECKOH TIOCyAbl W 000OpyIOBaHUS.

IIpencraBisTe pe3yabTaThl 3KCIEPUMEHTA B

SKnacc dbopme 3amuCcH YpaBHEHHIT
(https://www.yaklass.ru/) COOTBETCTBYIOLIIMX pEaKUUil W  JeNaTh
3.OHnuKIONe NS BBIBOJBl Ha WX OCHOBe. IlpoBoauTh
3.3 VYrneBoisl 3 1 0 Kpyrocser BBIUMCIICHUS TUIst OTIpe/IeICHUS
(https://www.krugosvet.ru | MOJEKYISIpHOH (OPMYJIBI  OPraHUYECKOTO
) BEIIECTBA, [0 YPaBHCHHIO XHMHYCCKOMN
peaknun. CaMOCTOSITENIPHO TUTAHUPOBATh H
OCYIIECTBIISITh ~ CBOIO  IO3HABATENbHYIO
NeSITeTbHOCTD, NPUHUMATD aKTHBHOE
y4acTHe B rpyNIoBOM yueOHOMI

JIeSITEIbBHOCTH

Hroro mo pazgeny 13
Pasznen 4. A3oTcoaepxanye OpraHuyecKkue coenHeHust

1. YMCKVIJI Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIs
(umschool.net) COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
2.1IHTepaKTUBHBIN (pa3BépHyTOH,  COKpaméHHON)  Gopmyn
yaeOHUK "OpraHudeckas | OpraHHYECKUX BEIIIECTB. Onpenensith
AMUHEL xumus"(https://orgchem.ru |  TpUHAAIEKHOCTH BEIIECTB K
4.1 AMUHOKHUCIIOTHI. 3 0 0 /) OTpENEIEHHOMY KIacCy MO COCTaBy |
benku 2. DneKTpoHHas CTPOEHHUIO, Ha3bIBaTh ux ()
6ubsmoTeKa 1o XMMHUU CHCTEMaTHUYECKOM HOMEHKJIaType;
(http://www.chem.msu.ru/r | TPHBOAUTH TPUBUAIILHBIE Ha3BaHUs
us/elibrary/edu_organic.ht OT/ICITbHBIX PE/ICTABUTEIICH.
ml) XapakTepu3oBaTh COCTaB, CTPOCHHE,
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npUMEHEHHe, (U3HUYecCKHe U XHUMHUYECKHE
CBOICTBa, Ba)KHEWIIHE CHOCOOBI MOJTY4EHUS

TUIIUYHBIX npeJcTaBuTeNen
a30TCOIEpKAIINX COCMHEHUI
(MeTmaMuHa, TJIMIHA, OEJIKOB).

OnucelBaTh COCTaB, CTPYKTYpPY, OCHOBHbIE
CBOMCTBa O€JKOB; MOSACHATH Ha IMpUMepax
3Ha4yeHue OEJIKOB JUIs OpraHU3Ma YellOBeKa.

Hcmonn3oBaTh €CTECTBEHHO-HAY4YHbIE
METOJbl  IIO3HAHHUA —  HaOmoJaTh U
OINNCHIBATh JIEMOHCTPALIMOHHBIN
AKCHEPUMEHT.

Hroro no pazneny

3

Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS

5.1

IImactmaccel.
Kayuyxu.
Bosokna

1. SKitacce
(https://www.yaklass.ru/)
2. Poccuiickas

SIIEKTPOHHAS [IKOJIa
(https://resh.edu.ru/)

Brnazners n3y4aeMbIMU XUMUYECKUMU
MOHITHSIMH: PACKPBIBATH CMBICIT U3y4aeMbIX
MOHITUH U IPUMEHSTH 3TH MOHATHS TPU
ONHMCAHUU COCTaBA U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX OpPraHUYEeCKUX
BELIECTB, JUIsl OObSICHEHUS OTIETbHBIX
(dakToB U siBIeHUH. Vcnoap30BaTh
XUMHUYECKYIO CUMBOJIMKY JJISl COCTaBIICHUS
CTPYKTYPHBIX (JOPMYIT BELIECTB U
YpaBHEHUH peakifil MoIMMepu3aluu 1
MOJIMKOHAEHCAU. ONUChIBaTh COCTAB,
CTPOEHHE, OCHOBHBIE CBOMCTBA KayuyKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
MJIACTMACC, BOJIOKOH; IPUMEHEHHE B
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pa3MuHbIX oTpacisax. Mcnons3oBaTh

CCTCCTBCHHO-HAYYHBIC MCTOAbI TIO3HAHUS —

HaOJII0IaTh U OIUCHIBATH
JIEMOHCTPAIIUOHHBIN SKCIIEPUMEHT

Wroro mo pazueny 2
OBLLEE

KOJIMYECTBO 34
YACOB I10

[TPO'PAMME

34




11 KVIACC

KoaudecTBO 4acoB

Ne HaumenoBanue
/ Koutpoas | IlpakTnuec JuekTpoHHbIe (U PpOBLIE) OcHoBHbIE BHIDbI IeITEJIbHOCTH
n a3/1eJI0OB U TeM
P Bceero HbIE KHe o0pa3oBaTejibHbIE PeCypChI o0yuaroumuxcst
n NPorpamMmbl
padoThI padoThI
Paszgea 1. Teopernueckne 0CHOBbI XUMHH
1.  Ilepmoanueckas PackpbIBaTh CMBICT N3y4aeMbIX
CcHCTeMa XUMHUYECKUX MOHSATUH (BBISBIISATH UX XapaKTEPHBIC
anemeHToB. McTopus MIPU3HAKHU), YCTAHABIMBATh UX
OTKPBITHSI DJIEMEHTOB U B3aUMOCBSI3b. PacKpbIBaTh CMBICTT
MPOUCXOXKICHUE UX nepuomueckoro 3akona /. M.
Ha3BaHUI, OIIICAaHUE MeHzeneeBa u JEMOHCTPUPOBATH €TI0
W3UYECKUX U XUMHYCCKUX CHCTEeMaTH3U
Crpoenue P _ PYIOLLYI0,
ATOMOE CBOMCTB ( OOBSICHUTEIHHYIO U IPOTHOCTUYECKYIO
TTeproauueckuit http://www.jergym.hiedu.cz/~ca | ¢yukiun. XapakTepu30BaTh
novm/vyhledav/variarity/rusko2 | spexTpoHHOE CTpOEHHE aTOMOB
3aKOH U
-html) XUMHYECKHX 3JIEMEHTOB 14
1.1 [Tepuoanaeckas 3 0 0 5 POII — P "
CHCTeMa - — Foccnunckas MEPUOJIOB, UCIIOJIB3Yys MOHATHUSA S-, P-,
SJICKTpOHHAs TIKOIa d-sieKkTpoHHBIC OpOUTAIIH,
XUMHYECKHX

anemenToB 1. U.
Menneneesa

(https://fg.resh.edu.ru/)

3.  Tlopran LECTA
(https://lecta.rosuchebnik.ru)
4. Tlpe3eHTalluK K ypOKam U
BHEKJIACCHBIM

MEPONPUITHIM, XUMHUS
(http://900igr.net/prezentatsii/kh

imija/khimija-v-zhizni.html)
5.WebElements: ounaiin-

sHepreTuyeckue ypoBHU. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX
COCAMHEHUH 10 NEPUOIaM U rpynnam
[Tepuonuueckoit cucrems /. U.
MenpeneeBa
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CHpaBO‘-IHI/IK XUMHUYCCKUX
AJIEMEHTOB
(http://webelements.narod.ru/)

1. Xumuueckas
oubmmoreka (Chemistry-
chemists.com)

2. DNEeKTPOHHBIN KypHal
«XHUMUKH U XUMHUI»
(www.chemistry-chemists.com)

PackpbIBaTh CMBICT N3y4aeMbIX
HNOHATUH (BBIIEIATH UX XapaKTEpHBIE
IIPU3HAKN) U IPUMEHSTH 3TU IOHATUS
IIPU ONMCAHUM COCTaBa U CTPOCHUS
BELIECTB, JUIsl OObSICHEHUS OT/IEIbHBIX
¢dakToB U sBiAeHUNA. OnpenenaTb BUbI

3. Marepuainsl 1o XMUMHUYECKOH CBSA3H (KOBAJIECHTHOM,
Crpoenue 8 N N
. HEOPraHWYeCKOW XUMHUH IS MOHHOM, METAJNTMYECKOM,
BCIICCTBA.
12 anuxcs BOJIOPOJIHOM) B COCTMHEHUSX; THIT
Mmuoroo6pasue i P ) . . ’

CIeIUATU3UPOBAHHBIX KPUCTAJUTMYECKON peréTKu

BCIICCTB
XUMHUKO-OHOJIOTHIECKIX KOHKpETHOTo0 BeniecTa. OnpeaensTh
KJIACCOB: OCHOBHBIE KJIACCHI BAJICHTHOCTh U CTETIEHb OKUCIICHUS
HEOPraHMYECKUX COCAMHCHUM, | XMMHMYECKHX DJIEMEHTOB B
WX CBOMCTBA M CTIOCOOBI COEIMHEHUAX PA3JIMYHOTO COCTAaBA.
MTOJTYYCHHS. [IpoBOIUTH BHIYKMCIICHUS C
(http:/lib.inorg.chem.msu.ru/tuto | HCIOIB30BAHUEM IOHATHUS «MAcCCOBast
rials/korenev/2.doc JIOJISl BEILIECTBA B pPACTBOPEM.
1. OCHOBBI XUMUHU: OOBACHATH 3aBUCUMOCTb CKOPOCTH
00pa3oBaTeNIbHBIN CAUT JJIS XUMHUYECKOHN PEaKIUu OT Pa3IMYHbIX
IIKOJIbHUKOB U CTYJICHTOB dakropoB. OnpenensaTb XxapakTep
(http://www.hemi.nsu.ru ) CMEIIIEHUS XUMUYECKOTO PaBHOBECHS B

XHMHYECKHE
1.3 2. SKYSMART 3aBHCHUMOCTHU OT BHEIIIHETO

peakuu N
(https://skysmart.ru/) Bo3zetricTBus (mpuniun Jle [llatense).
3. Buneoypoku no xumuu, | CocCTaBiTh ypaBHEHUS peakluid

7-11 xn (http://mriya-
urok.com/categories/himiya/)

Pa3JIMYHBIX TUIIOB; IIOJHBIC U
COKpalIEHHbIE YPAaBHEHUS PEaKLIUN
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4, POIII — Poccuiickas

SJICKTPOHHAS [IKOJIa

(https://fg.resh.edu.ru/)

5. Hopran LECTA
(https://lecta.rosuchebnik.ru)

. SIKumacc (www.yaklass.ru)

7. CHEMEGE.RU
(chemege.ru)

8. Acetyl (acetyl.ru)

MOHHOT'O OOMEHA, YUUTHIBas yCIOBHUS,
IIPU KOTOPBIX ATH peakLuu UAYT 10
koHIa.Cyie1oBaTh MpaBuiiaMm
MOJIb30BaHUS XUMUYECKOU MOCYI0H U
1a00paTopHBIM 000PYIOBAaHUEM.
IIpencraBisTh pe3yabTaThbl
XUMHUYECKOTO IKCTIEPUMEHTa B opMe
3aIMCH YPABHEHNUN COOTBETCTBYIOIINX
peaxkuii ¥ 1e1aTh BHIBOJIBI Ha UX
OCHOBE.

Hroro no pazneny

13

Paznea 2. Heoprannyeckasi XuMus

2.1

MeTtanibl

1. 4EI'D (4ege.ru/gia-po-
himii) ®okchopa. YueObuux
2. HammmonansHbIit
WHCTUTYT 00pa3oBaHuUs
(http://profil.adu.by/mod/book)
3. Bosbiias poccuiickas
sHIKIIoneus. CruiaBbl
metasutoB (bigenc.ru/c/splavy-
metallov)

4, OHIUKIONEIN
Kpyrocser (www.krugosvet.ru)
5. bubnuoreka
BUI€OypOKOB (interneturok.ru)
6. Enunas konnekuus
U(POBBIX 00pa30BaTEIBHBIX
pecypcos (http://files.school-

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB JIEMEHTOB —
METaJUIOB M UX COCTMHCHHUM C y4ETOM
CTPOCHHS UX aTOMOB H TOJIOKECHUS B
[Tepuonuueckoit cucreme.
Xapaktepu3oBaTh (ONMUCHIBATH) 00IINE
XHMUYECKHE CBOMCTBA METAJIOB, UX
Ba)KHEHIIINX COCIUHCHUH,
MOJTBEPIKIast TO ONHUCAHKE
npuMepaMu ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
peakinii; MPUMEHECHUE METAIIIOB B
pa3nuuHbIx obnactsx.IlpoBoauTte
peaxIuu, MOATBEPKAAIOIINE
XapaKTepHbIE CBOMCTBA N3y4aeMbIX
BEIIECTB, PACMIO3HABATH OIMBITHHIM
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http://www.yaklass.ru/
http://profil.adu.by/mod/book
http://www.krugosvet.ru/
http://files.school-collection.edu.ru/

collection.edu.ru)

7. Bupryansnas
naboparopust (Vr-
labs.ru/laboratories/inorganic_
chemistry)

IIyTEM MOHBI METAJUIOB,
MPUCYTCTBYIOIINE B BOJAHBIX
pactBopax.CienoBarh rnpaBujiaMm
MOJIb30BaHUS XUMUYECKOU MOCYI0H U
1ab0paTopHBIM 000PYI0OBAaHUEM

1.25eKTpOHHBIN KypHa
«XUMHKA ¥ XUMHSD»
(www.chemistry-chemists.com)
2 Buneoypoku o XuMuu, 7-

11 xun (http://mriya-
urok.com/categories/himiya/)

OOBsCHATH 0011IE 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB HEMETAIIJIOB U MIX
COEMHEHUH C Y4ETOM CTPOEHUS UX
aTOMOB H TIOJIOXKEHHUS B
[Teprnonnveckoit cucTeMe XUMUIECKUX
anemenToB JI. . Menneneera.

3. OTkpbITHIH OaHK XapakTepu3oBaTh (ONMHUCHIBATh) 001IHE
saganu OUITN XHMHYSCKHE CBOMCTBA HEMETAIIJIOB, UX
2.2 Hemeramet (https://ege.fipi.ru) BKHEHIIINX COEAUHEHHH,
4, POIII — Poccuiickas MOJITBEPIKIast 3TO OMUCAHUE
AJIEKTPOHHAS [ITKOJIA pUMepaMy YpaBHEHUH
(https://fg.resh.edu.ru/) COOTBETCTBYIOIUX XUMHUYIECKUAX
5.  Tlopran LECTA peakumii. [IpenctaBiars pe3ynbTaThl
(https://lecta.rosuchebnik.ru) XHUMHUYECKOTO KCIIEPUMEHTA B popme
6. CHEMEGE.RU 3aMMCH YPaBHEHUH COOTBETCTBYIOIINX
(chemege.ru) peaKIuii U JeIaTh BBIBOIbI Ha UX
7. Acetyl (acetyl.ru) OCHOBE.
1.CHEMEGE.RU [ToaTBepxaaTh CyIIECTBOBAHHE
C (chemege.ru) TeHETUYECKOM CBA3U MEXKTY
BIASh 2.Acetyl (acetyl.ru) HCOPraHUYECKUMH BELICCTBAMHU C
HEOPraHUYeCKuX : .
2.3 3.4EI'D (4ege.ru/gia-po- MOMOIIIBIO YPaBHEHUI

1 OPraHUYCCKUX
BCIICCTB

himii)
4.BupryanbHas 1aboparopus
(vr-

COOTBETCTBYIOLIUX XUMUYECKUX
peakuuii. PackpeiBaTh CyIIHOCTB
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
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http://www.chemistry-chemists.com/
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labs.ru/laboratories/inorganic

_chemistry)

5. XWMUs U KU3HB:
Hay4HO-IIOIYJISIPHBIN
KypHaJI. ApXUB COJIep)KaHUMN
HomepoB (http://www.hij.ru/)

peaKkuuii mocpeICTBOM COCTABIICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLui.
IIpoBoauTH peakuuy,
MOATBEPKIAIOLIUE XapAKTEPHBIE
CBOMCTBA U3y4aeMBbIX BEILIECTB,
pacrno3HaBaTh OIBITHBIM IIYTEM
AQHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX

pacTBopax.
Hroro no pazneny 17
Pazgea 3. Xumusi v :KU3Hb
1.  OTKpbITHIN OaHK PackpbIBaTh posib XUMHH B PELIEHUU
3a/laHuM JJ1s1 OLICHKHU YHEPTEeTUYECKUX, CBIPhEBBIX U
€CTECTBEHHOHAyYHOU HKOJIOTMUYECKUX MPOOIEM
rpamoTHOCTH (7-9 Kiacchl) YeJI0BEYECTBA, ONUCHIBATH OCHOBHBIE
(https://fipi.ru/otkrytyy-bank- HaIMpaBJICHUS Pa3BUTHUSI XUMUYECKOMN
zadaniy-dlya-otsenki- HayKH U TexHojoruu. [IpumeHsTh
yestestvennonauchnoy- npaBuia 0€30MacHOro oopameHus ¢
gramotnosti) BEIIICCTBAMH, UCIIOJIb3YEMbIMH B
31 DV —— 4 2. OOH nporpamma o MOBCEHEBHOM KM3HU, MPABUIIA

OKpYy>Karolleu cpene
(www.unep.org)

3. MuHucTepcTBO
MPUPOJHBIX PECYPCOB U
skojorun Poccun.
l'ocynapcTBeHHBIE TOKIIA/bI
0 COCTOSIHUU OKPYXKaIOLEH
cpensl Poccun
(www.mnr.gov.ru/docs/gosudar

MOBEJICHUS B LIEIISAX cOepeKEHUS
3I0pOBbS U OKPYKAIOIIEH MPUPOTHOIN
cpensl.[IpuaumaTs yuactue B
00cyxIeHUHN MPoOIEM XUMUYECKOH U
AKOJIOTUYECKON HAIIPaBICHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO MO3UIIUIO
o npoOjeMe u mpeaiaraTh
BO3MOXHBIE MYTH €€ pelIeHus
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http://www.hij.ru/
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http://www.mnr.gov.ru/docs/gosudarstvennye_doklady

stvennye doklady)

Hroro no pazgeny 4
OBILEE

KOJIMYECTBO 34
YACOBIIO

[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos
Ne i/ Tema ypoka ®opMbl U BUABI KOHTPOJIS
Bcero
[IpenBapuTENbHBIN YCTHBIN KOHTPOJIB (C
1 [Ipeamer opranudeckoit XumMmum, eé 1 1[EJIBI0 BBISICHEHHSI UICXOTHOTO YPOBHS
BO3HUKHOBEHUE, PA3BUTHE U 3HAUECHHUE 3HaHUW . DPOHTAIBLHBINA YCTHBINA OITPOC
(urpa "na-net")
Tekymuii KOHTPOJIb YCBOEHUS 3HAHUI
Teopust cTpoeHUsT OPTaHUIECKUX . TPOTE ¥
. . YYaIAMHUCS TIOCPEICTBOM
2 coequuennit A. M. byriepoBa, €€ OCHOBHbIE 1
WHIUBHUIYAIBHOTO YCTHOTO OTIpOca C
TTOJIOKEHUS
MecTa
[Ipencrasienue o Kinaccuuxanuu . .
Tekymuil KOHTPOJIb YCBOCHUS 3HAHUM
opraHnyeckux Beniects. Homenkiarypa
3 1 MOCPEICTBOM MHIUBHIYAIHBHOTO YCTHOTO
(cucTemaTuyeckas) U TPUBUATIbHBIC
ompoca ¢ MecTa
Ha3BaHUs OPTaHMYECKUX BEILIECTB
OpoHTaIBHBIN YCTHBIN OMPOC €
AJKaHBI: COCTaB U CTPOCHHUE, .
4 . 1 HCII0JIb30BAHNEM MaTepuasa OIopHOU
TOMOJIOTUYECKHUU Pl
CXEMBbI U3 KOHCIIEKTOB
@poHTaNIBHBIN YCTHBIN ONPOC Yepes
5 MertaH u 3TaH — npocTenime 1 MOATOTOBKY YYaIIUMUCS KPATKUX
MPEACTABUTENM AJIKAHOB COO0IIIeHHUI, a 3aTeM 00CYKIEHUE HX
BBICTYIUICHUM
@pOHTAIBHBIN YCTHBIHM OIPOC C
. HCII0JIb30BAHNUEM I1JIaHA-XAPAKTEPUCTUKHI
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

BEIIIECTB U3 KOHCIEKTOB.
NunuBuyaibHBIN TIUCBMEHHBIA OIPOC
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HOCPEICTBOM CAMOCTOSATENILHOM paboThI

OTUieH U NPONUIEH — MpocTeiine

@pOHTAJIBHBIN YCTHBIN OIPOC Yepes
KpaTKue COOOIIEHUs yUallluxcs 1

;
MPEACTABUTENHN AIIKEHOB MOCJEAYIONINE UX OOCYKICHUS BCEM
KJIaCCOM
Anxanuensl. byranuen-1,3 u Tekylmuii KOHTPOJIb OCPEACTBOM MOKa3a
8 Metunoyraauen-1,3. [onydenue OTPBIBKOM BHUJICO-OTIBITOB U UX
CUHTETUYECKOTO KaydyKa U PE3UHBI (POHTAIBHOTO 0OCYXKIACHHUS.
[TucbMeHHBIN KOHTPOTH B hopMare
BapUAaTHBHBIX TECTOBBIX 3aJJaHUM TTOCIIE
9 [IpakTueckas padora Ne 1. «Ilonmydyenue BBITIOJTHEHUSI PAKTUYECKOW PabOTHI.
JTUJIEHA U U3YYEHHE €r0 CBOMCTB Texymuil KpaTKUi YCTHBIM KOHTPOJIb BO
BpEMsI BBITIOJTHEHUS TTPAKTUUECKON PabOTHI
B (popMare BOIIPOCOB
NunuBuyaibHBINA YCTHBINA ONTPOC B
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS, .
. dopmare oTBeTa y AOCKH. TeKymui
10 TOMOJIOTHYECKHH psisl. ATIETUIIEH — .
.. JUTUTEIbHBIA KOHTPOJIb MOCPECTBOM
MPOCTENIINI MTPEeICTaBUTENb aJTKHHOB | "
(bpOoHTaNBHOTO ONpOca, UTPHI "'Na-HET
. Kparkuii nucbMeHHbIN KOHTPOJIb B BUE
Boruncnenus o ypaBHEHUIO XUMHUYECKOM .
11 pellIeHus 3alaHui Ha WHIUBUIYaIbHbBIX
peakuuu
KapTOUYKax
@OpoHTANBHBIN ONPOC B BUAE BHICTYIUICHUN
ApeHbl: 6eH301 ¥ Tonyol. TOKCHYHOCTh
12 C JIOKJIQJIaMU U UX TOCIEAYIOIIIM
apeHoB
P 00CY)XJIEHEM BCEM KJIacCOM
13 I'eneTnueckas cBsI3b yriaeBOJOPOIOB, TemMarnueckuili KOHTPOJIb B BUIE
MPUHAUISKALUX K Pa3IMYHBIM KJIaccaM CaMOCTOSITEIbHON pabOThI
14 [IpupoaHbIe ICTOUYHUKH YTJIEBOIOPOIOB: @OpoHTANBHBIN KOHTPOJb B opmare

MIPUPOIHBIN ra3 U MOMyTHbIE He(PTSIHbIE

NOATOTOBKHU JOKJIaAOB MU UX
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ras3bl, HepTh ¥ IPOIYKTHI €€ nepepaboTKu

MOCTIEIYIOLIETO 00CYKICHNUS

[IpupoaHble ICTOYHUKH YTIEBOAOPOIOB:

®poHTaNbHBINA KOHTPOJIb B (hopmaTe

15 MIPUPO/THBIN a3 U TOMYTHEIE HEPTIHBIC MOJATOTOBKH JIOKJIAZ0B M UX
ra3bl, He()Th ¥ IPOAYKTHI €€ epepaboTKu MOCJIEAYIOIIETO 00CYKIACHHS
[TncbMeHHBIN MHAMBHUAYAIbHBIA KOHTPOJIb
KoHuTponsHas padorta 1o pasaeny .
16 MOCPEICTBOM BBITIOJTHEHUSI KOHTPOJIBHOM
«YTIeBOA0POIBD)
paboThI 10 BapuaHTam
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: [IpenBapuTenbHbIN YCTHBIN KOHTPOJIb
METaHOJ ¥ 3TaHo)1. BonopoaHas cBs3b MOCPEJCTBOM UIpHI "Ha-Het"
18 MHOroaroMHbI€ CIUPTHI: STUJICHTJIUKOJIb U Texymuit KOHTPOJb B popmare
TJTUIEPUH (POHTAIBHOTO OIPOCA YUAIIUXCS C MECTa
Tekymuit KOHTPOJIb B (popMaTe yCTHBIX
19 ®deHoJT: CTpOSHUE MOJIEKYIBI, (PU3UIECKUE U OTBETOB y4amuxcs ¢ Mecta. [IncpmMeHHbIi
XUMUYECKHE CBOWCTBA, IPUMEHEHHE MHAUBUAYaAIbHBIN KOHTPOJIb B (hopMare
BBITIOJTHEHMS 33JJaHUI HA KApTOUKaxX
[TrcbMeHHBIN MHIMBHUAYATBHBIA KOHTPOJIb
Anbnerunapl: GopMaabAeTu U .
20 B popMarTe caMOCTOSITEIPHON PaObOTHI B
aneTranbAerul. AueToH
Hayajie ypoka
Texymui KOHTPOIb IIOCPEICTBOM
OaHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE I P P .
21 (POHTAIBHOTO OIIPOca ¢ OTIOPOH Ha
KHUCJIOTBI: MypaBbUHAs U YKCYCHAas
KOHCIIEKTBI
Tekyluii yCTHBIN KOHTPOJB B hopmaTte
. OHTaJBHOT'O OIIPOCa BO BPEMsI
[IpakTuueckas pabota Ne 2. «CBoiicTBa dp P “p
22 . BBITIOJTHCHHS TIPAKTUYCCKON pabOTHI.
pacTBOpa YKCYCHOM KHCIIOTBD) . .
WNHauBHyaibHBIA MMCBbMEHHBIN KOHTPOJIb
B BU/JIE TECTOBOU pabOTHI
23 CreapuHoOBas U 0J€MHOBAsI KUCIOTHI, KaKk @pOoHTATBHBIN YCTHBIN KOHTPOJIb

OpEACTAaBUTECIIN BBICHIUX Kap60HOBBIX

noCcpeaACTBOM MOATOTOBKH JOKJIAAOB U UX
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KHUCJIIOT

MOCIIEYIoIIee 00CYXKICHUE

Mb11a KaK COJIM BBICHIHX Kap6OHOBI)IX

Tekymui yCTHBIA KOHTPOJIb IOCPEIACTBOM

24 . (POHTAIBHOTO OMPOCA YUAILUXCS C
KHCJIOT, UX MOIOIIIEE JICHCTBUE .
OTIOPOI1 HA KOHCTIEKTHI
CrnoxHble 3(hUpbI KaK TPOU3BOIHEIE . .
@poHTaNIBHBIN YCTHBIN OMPOC Yepe3 Urpy
25 KapOOHOBBIX KUCIIOT. [ MPOITN3 CIIOKHBIX " |
Ja-HeT
3¢upoB
Temarnueckuiif KOHTPOJIb B hopMare
Kupsr: runponus, NnpuMeHEHHE, . . .
26 MMCbMEHHOM WHIMBUIYaJIbHOM TECTOBOM
OuooruYecKas poJib KUPOB
paboThI
VYrieBoapl: cocTaB, KiIacCUpUKAITHSI. . .
. Texkymuit yCcTHBIN KOHTPOJIb B (popmare
27 Baxneiimme npeacTaBuTeNIN: TIIOK03a, .
TECTOBBIN BOIIPOCOB M OTBETOB 10 PsAaM
bpykTo3a, caxaposa
OpOoHTaIBHBIN YCTHBIN KOHTPOJIb
Kpaxman u nenitono3a Kak npupoHbie .
28 MOCPEICTBOM IMOJATOTOBKH COOOIICHUH U
MOJIUMEPHI
UX MOCJIEIYIOLIEro 00CYKICHUS
KonTtponbHas padoTa mo pasaery [TrcbMeHHBIN MHIUBHUAYATBHBIA KOHTPOJIb
29 «Kucnopoacoaepkaiiye opraHu4ecKue MOCPEJICTBOM BBITIOJTHEHUSI KOHTPOJIBLHOM
COEIMHEHUS paboThI 10 BapuaHTam
Tekymuii KpaTKuii KOHTPOJIb B BUJIE
30 AMUHBI: METUJIAMUH U aHUJIHH YCTHOTO OTPOCa YYalIuXCs C MeCTa Mo
X0y ypoKa
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE Tekymuii KOHTPOJIb B BULy YCTHBIX
31 OpraHHYeCKUe COCIMHEHUS, UX OTBETOB yUaIllIMXCs Ha BOMPOCHI YUUTENS
Oouonorudeckoe 3HadeHue. [lenTuabt 0 X0y ypoKa
TemaTnyeckuil MMCbMEHHBIA KOHTPOJIb
benku kak npupoaHbie .
32 MOCPEICTBOM BBIIIOJTHEHUS TECTOBOU

BBICOKOMOJICKYJIAPHBIC COCAUHCHU A

pa6OTBI 110 BapuaHTaM
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OCHOBHBIE TTIOHSATHS XUMHHU

Texymmii ycTHBIA KOHTPOJIb B (hopmaTte

33 . 1 Oecepl YUUTENS M YUAIIUXCS IO X0y
BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN
ypoka
®poHTAILHBEIA YCTHLIA OIpoC B hopMare
OCHOBHBIE METOJIBI CHHTE3A P Y P Pop
. BBICTYIUICHUS YYAIIUXCS C KPATKUMU
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
COOOIIEHUSAMH U UX TIOCIIETYIOIIEE
[TnacTmacchl, KayqyKd, BOJOKHA
00CyXIeHIE
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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11 KVIACC

KoandecTBO 9acoB

Ne n/m Tema ypoka ®opMbl U BUABI KOHTPOJIS
Bcero
[IpenBaputenbHbI KOHTPOJIb B
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 dbopmaTe YCTHOTO OMpOca yJaIuxcs ¢
KOH(UTYpaIus aToMOB 1[EJIBIO BBISIBJICHHS] HCXOAHOTO YPOBHS
3HAHUU
[Iepnoanueckuit 3akoH u [lepnoanueckas . .
Kpatkuit nucbMeHHBIN KOHTPOJIb B
cUCTEeMa XUMUYEeCKUX eMeHToB /1. U. .
2 . 1 ¢dbopMe UHAMBUAYATHLHOM pabOThI Ha
MenneneeBa, X CBsI3b C COBPEMEHHOM
. KapTOYKax
TEOPHUEH CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX JJIEMEHTOB U UX COEMHEHUH MO
3 rpyIIaM U nepuojaM. 3HauYeHUe 1 TemaTnyeckunii MMCbMEHHBIA KOHTPOJIb
MIEPUOANYECKOTO 3aKOHA U CUCTEMBI B (popMe BBITIOJHEHHS TECTOBOM pabOThI
xuMudeckux 3aemenToB .. Meneneena B
Pa3BUTUU HAYKU
. NunuBuyanbHbBINA YCTHBIA KOHTPOJIb B
Crpoenue BemecTBa. XUMHUUYECKAsI CBSA3b, €€ | |
. dbopmate "Borpoc-oTBeT" y 10CKH (Y
4 BH/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJCHTHOM 1
Ka)XJI0TO YUE€HUKa BOIIPOC, HEOOXOAUMO
cBs3u. Bonopoanas cBs3b
y IOCKU Ha HETO OTBETHTb)
BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD. . .
Tekyluii yCTHBIN KOHTPOJB B hopmaTe
Crenenb okucnenus. Bemecrtsa
5 1 (bpOHTANTBHOTO OMpOCca yYaIIUXCS 0
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
X0Jly YpoKa
CTPOEHHUS
5 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. 1 @pOoHTAIBHBIN TEKYIIMNA YCTHBINA OIPOC

HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.

yqamuxcs B BUAC KOMMCHTAPUCB 110
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MaccoBasi 107151 BEIIECTBA B PaCTBOPE

X0y IPOCMOTpa 00pa30BaTEIbHBIX
BU7ICO(ParMEeHTOB

Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYECKUX COeAMHEHU. ['eHeTnueckas

[TncbMEHHBIN MHIMBHUAYATbHbBIN

;
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3TUIHBIX KOHTPOJIb B BUJIC PEIICHUSI KPOCCBOP/Ia
KJIaCCOB
Knaccudukanus XuMuueckux peaxkiuii B YCTHBIN U TUCHBMEHHBIN
HEOPraHMYECKOU U OPraHUYECKON XUMUHU. MHAMBUAYaJIbHBIN orpoc B (hopmare "1
8 3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH Bonpoc - 1 otBetr" (y yueHuka |
COXpaHEHUs U MIPEBPAIICHHS YHEPTUU TIPH ypaBHEHHE,Ero HY)KHO HalucaTh Ha
XUMHUYECKUX PEAKITUIX JIOCKE Y BBITIOJIHUTD 3a/TaHHS)
Oo0cyxnenne GpoOHTAIBHOE I10 X0
Cxopocts peakiiun. OOpaTUMBbIC PEAKIIHH. - Pp 4
9 IIPOCMOTpa 00pa30BaTEIbHBIX
XUMHUYECKOE PaBHOBECHUE
BHIe0()parMeHTOB
Tekylmuil yCTHBIM KOHTPOJIb BO BPEMSI
BBITIOJTHEHUS PAKTUYECKON pabOTHI.
[Tpaktrueckas padota Ne 1. «BnustHue p . P .
WuauBuayanbHbI TUCHMEHHBIN
10 pa3IUUHBIX (HAKTOPOB HA CKOPOCTH
. KOHTPOJIb IOCJIE BBIIIOJHEHUS
XUMHUYECKON peaKinm» . .
MPAKTHYECKON padoThI B BUE TECTOBOM
padoThI
OnektponuTndeckas auccounanus. [lonstue Temarnueckuii NMCbMEHHBIN KOHTPOJIb
1 0 BoJopoHOM nokasarene (pH) pactBopa. B KOHIIE YPOKa B BHJIE BHITIOJTHEHUS
Peakuuu nonnoro oomena. ['maponus WHAUBUAYaAIbHON TECTOBOM paboTHI B
OpPraHMYECKUX U HEOPTraHMYECKUX BEIIECTB yueOHHUKe
OKUCANTENHEHO-BOCCTAHOBUTENBHBIE PEAKIUH. . .
Tekymuii yCTHBIN KOHTPOIB B popmaTte
12 [TonsiTue 06 3eKTposM3e paciiaBoB U
. (bpOHTATBHOTO OIpoca Mo XO1y YpoKa
pacTBOpOB coel
13 KonTtponpHas pabota no pasaeny WuauBuayanbHbI THCHMEHHBIN
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<<TeopeTquc1<He OCHOBBI XUMUHN»

KOHTPOJIb IMOCPEACTBOM BBINIOJIHEHUS
KOHTPOJIBHON pabOTHI IO BapHaHTaM

Meramisl, ux nonoxenue B [lepuoauueckoit
CUCTEME XMMHUYECKUX 1eMeHTOB [I. M.

@pPOHTAIBHBIN YCTHBIN OIIPOC
IIOCPEICTBOM BBICTYIUIEHHUH C

14 MeneneeBa 1 0COOCHHOCTH CTPOCHUS
N cooOmieHusMu yqamuxcsi. CooOmieHus
aTomoB. O0mMe pU3NIECKIe CBOKCTBA
00CYXIar0TCs B KJ1acce
METaJlJIOB
Tekymuil yCTHBIN KOHTPOJIb Yepe3
CrinaBel METALUIOB. DJIEKTPOXUMUYECKUH P YA Y P P
15 . OIPOC MO X0y MOKa3a
HaIpsHKEHU METaJIOB
00pa3oBaTeNbHBIX BUICOPPArMEHTOB
XUMHYeCKHe CBOMCTBA BAXKHEHIIINX METAJJIOB . .
. . . . OpoHTATBHBIN YCTHBIN KOHTPOJb B
16 (HaTpui, KaJIui, KalbIWii, MarHUH,
. . dbopmarte O6muI-ompoca
QTIOMUHHI) U UX COCTMHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX Kpatkwuii ycTHBIN KOHTpOJIb B popmare
COEeIUHEHNN urpsl "na-snetr"
18 XUMHUYECKUE CBOMCTBA IMHKA, KEJe3a U UX Kpatkwuii ycTHBIN KOHTpOJIb B popmare
COEeIUHEHNN urpsl "na-snetr"
Tekylmuil yCTHBIM KOHTPOJIb IO X0y
[IpakTrueckas padota Ne 2. "Pemenue BBITIOJTHCHHS TIPAKTUYECKOM pabOTHI.
19 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME WNHauBHyallbHBIA KOHTPOJIb I1OCTIE
«Metamib»" BBITIOJTHEHHS TTPAKTUYECKOH paboTe B
BHJIE TECT
Hewmeraniebl, ux nojioxxeHue B
20 [lepuoanueckoil cucreMe XUMHUECKUX Tekyluii yCTHBIN KOHTPOJIB B hopmaTte
anemeHToB J[. 1. MenaeneeBa 1 0COOEHHOCTH oIIpoca Io Xo4y ypoka
CTPOEHHS aTOMOB
21 du3nyecKre CBONCTBA HEMETAIIOB. @pOoHTAIBHBIN YCTHBIN KOHTPOJIb B

ANoTpomnus HEMETaUIOB (Ha puMepe

dbopmare cooOieHu ydarmmxes u
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KHCIIopo/a, cepkl, Gocdopa u yriepoaa)

HOCIIEYIOIUM 00CYKICHUEM JTOKIIAJIOB

XHWMHUYECKUE CBOMCTBA FAJIOIEHOB, CEPhI M X

I'pynnoBo¥ MUCEMEHHBIN KOHTPOJIb B
BUJIEC pelIeHUs KpoccBopaa. ['pynmoBoit

22
COCIMHEHU M YCTHBIM KOHTPOJIb BO BPEMsI
00CYXICHHS TTOJIYYCHHBIX OTBETOB
23 XUMHYECKHE CBOMCTBA a30Ta, ochopa u ux KpaTkuii ycTHBIM KOHTPOJBL B hopMaTe
COCMHEHU N urpsl "na-mer"
24 XUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U Kpatkwuii ycTHBIN KOHTpOJIb B popmate
UX COeIUHEHUI urpsl "na-sHet"
. @pOHTAIBHBIN YCTHBIN KOHTPOJIb B
[IpuMeHenne BaXXHEHIINX HEMETAIIIIOB B UX .
25 . BHJIC COOOIIEHUH yJalIuxcs 1
COCTMHEHU N
00CYXICHHS JOKJIaI0B
O0001Ienre ¥ cucTeMaTH3aIys 3HAHUH 110 .
Temarnueckuili KOHTPOJIb B BUJE
teme «Hemeramnb. Beraucienus mno "
26 . WHIUBHIyaIbHO paboThl "1 Bompoc-1
YPaBHEHUSIM XUMUYECKHUX PEAKIUN U |
. OTBET
TEPMOXUMHYECKUE PACUETHI
Tekylmuil yCTHBIM KOHTPOJIb BO BPEMSI
[Ipaktnueckas padota Ne 3. «Pemenne .
BBITIOJTHEHUS PAKTUYECKON pabOTHI.
27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
| " Brinonnenue tecta nociue
Hemertamier"» .
MPAKTHYECKON pabOThI
WNuauBuyalbHBIA THCHbMEHHBIH
KontponsHas paborta no temam «MeTtamib» u
28 KOHTPOJIb B BUJIC BBITIOJTHEHUS
«HemeTtamnbi» .
KOHTPOJIBHON pabOTHI O BapHaHTaM
[IpeaBapuTenbHbIA YCTHBIN
29 Heoprannueckue u OpraHM4ecKkue KuciaoThl. (bpoHTaTBHBIN KOHTPOIIB C IENBIO
Heoprannueckue 1 OpraHn4ecKie OCHOBAHUS BBISIBJICHUSI HICXOJHOTO YPOBHS 3HaHUM
00 oprannyeckux Bemiectsax. Onpoc
30 AmboTepHbIe HEOPraHUYECKHUE U NuauBuyanbHbIA MHCHbMEHHBIN
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OpraHn4eCKuC COCANHCHM. I'eneTnyeckas
CBs3b HCOPraHMYCCKUX U OPraHUYCCKUX
BCIICCTB

KOHTPOJIb B BHJIE paOOTHI Ha KAPTOUKAX

Ponp xumMuu B 00ecIrieueHIN KOJI0THICCKO,

@pOHTAJIBHBIN YCTHBI KOHTPOJIb B
BU/JIE IOJOTOBKU COOOLIEHUI

31 SHEPreTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
YUYaIIUMUCS U 00CYXKJIEHUS UX
Pa3BUTUU MEUIIMHBI
JOKJIaJI0B
Tekymnil yCTHBIN KOHTPOJIb B BUAE
[IpencraBnenust 00 0OMIKMX HAYYHBIX YA Y P
paboThI 1o rpynnam (BbIIIOJHEHUE
32 MPUHIMIAX TPOMBIIUIEHHOTO MOJTY4YEeHUS 1 .
. 3aJIaHUH C TIOMOTIIBIO YUeOHUKA U
BaYKHEHIIINX BEIIECTB
HNHTepHeT-pecypcoB
@pOHTAIBHBIN YCTHBIN KOHTPOJIb B
33 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB 1 BUJIE OOCYX/IEHUS TPOCMOTPEHHOTO
BHIe0priibMa
@poHTaIBHBIN YCTHBIN KOHTPOJIb B
34 XUMHS ¥ 3J0pPOBbE YEIIOBEKA 1 BHJIC TTIOATOTOBKH U OOCYKICHUH B
HOCIIEYIOLEM COOOIIEHUH ydaluxcs
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Xumus, 10 xmacc/ T'abpuensu O.C., OctpoymoB W.I'., CrmagkoB C.A.,

AKIIMOHEPHOE 00LIECTBO «3narenscTBO «IIpocserenue»
o Xumusa, 11 xmnacc/ I'abpuensn O.C., OctpoymoB W.I'., Crnanko C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Kypun A.A. COopuuk 3amauy no xumuu. Pemienus u anamus - M.:
AxBapuywm, 1997.

. Jlugua P.A. CropaBouHUK 1O O0OmIEl W HEOPraHUYECKOW XUMHH. --
M.:IIpocBemienue: Yueb. nmut., 1997.

. Kypmamera K.K. Xumus B tTabnunax u cxemax. Y4eOHO-o0pa3oBaTebHas
cepus. - M.: Jluct Hero, 2002

. O. C. Tabopuensn Xumms. 11 xmacc. Meroaudyeckoe mocobue -
M.:«Jlpodayn, 2005 T.

. Bomouk B.b., Kpyreukas E.JI. Opranudeckas Xumusi: BOIPOCHI,
ynpaxkeHusi, 3amaud, TecThl. [locobme s crapmekinaccHukoB. CIIO.:
CMMUO Ilpecc, 2015. 240 c.

. HudantoeB D.E. IlpetkoB JI.A. Xumusa 10-11. Opranuueckas xumus. M.:
IIpocsemienue, 2000
. HoBommuckuit M.W., HoBommuckas H.C. Xumus: yuebnuk mms 10 (11)

KJacca oOmieo0pa3oBaTeIbHBIX OpraHU3aluid. YTIIyOJIeHHBIH ypoBeHb. M.:
00O «Pycckoe cnoBo — yaeOHuk», 2018. 440 c.

. Penerurop nmo xumuu/ noa.pen. Eroposa A.C. Pocros u//]: ®enukc, 2018.
762 c.

. Ceepmiiosa H.JI., Kapramos C.H., Panyruna O.I"., Konnuesa A.Il. Xumus:
CIIPABOYHUK JIJISl TIIKOJIBHUKOB M MOCTYTMAIOMIMX B By3bl. Kypc MoAroTOBKH
k THA (OI'D u I'BD), EI'D u J0NONHUTENBHBIM BCTYNUTEIbHBIM
ucnbitanusM B By3sl. M.: ACT-ITPECC LIKOJIA, 2019. 576 c.

10.11BetkoB JI.A. Opranwdeckas xwumus: ydeOHWUK it ydamwmxcs 10-11

KJIaccOoB 00I1eo0pa3oBaTeNbHbIX yueOHbIX opranuzauuii. M.: BJIAJIOC,
2017. 271.
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11.Apremenko A.W. Y auBUTENbHBIA MUp Oprannyeckor xumuu M.: «/Ipoday,
2004 ron

12. Xomuenko [I'.Il. Xomuenko W.I" COopHUK 3amad 0O XUMHH JJIs
noctynaromux B By3bl. M.:«HoBas Bonna», 2001 rog.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

CrpaBounuk o xumuu http://www.alhimik.ru

Kypuan "Xumus u sxu3np" http://www.hij.ru/

Poccuiickas snekTponHas mkosia https:/fg.resh.edu.ru

[Topran LECTA https://lecta.rosuchebnik.ru

Kypnan "Xumuku u xumus " http://chemistry-chemists.com/index.html

Jlutrepatypa o xumuw http://c-books.narod.ru

DneKTpoHHass OMOIMOTEeKa 0 OPraHUIECKOW XUMUH
http://www.chem.msu.ru/rus/elibrary/edu_organic.html

CraThy 0 XUMHUYECKUX JIEMEHTAX C dKcriepuMeHTamMmu WwWw.periodictable.ru

Kypnain "IlepBoe centsops" ttp://1september.ru

Buneoypoxu o xumum, 7-11 ki http://mriya-urok.com/categories/himiya

CrmpaBounuk Acetyl acetyl.ru

OCHOBBI XUMUH, HHTEPHET-y4eOHUK http://www.hemi.nsu.ru

Enunas xomnekmus uudpoBsix 00pa3oBaTEIbHBIX PECYPCOB
http://files.school-collection.edu
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