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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 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUsS» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaNu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJIokeHu «CTparerun pa3BUTHUsl BocmuTaHus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMHU
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.

XuMHUYeCcKoe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
0o0ydJaromuxcs Ha YPOBHE CPEHEr0 OO0IIero oOpa3oBaHMS CpPEICTBAMH yIeOHOTO
npeaMera «XuMUus», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TPUPOJBI U B MATEPHUAIBbHON XU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mMX 1eaell M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
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.
OHa BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOIO 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
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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 HA YPOBHE CPEIHETO OOIIEro o0pa3oBaHUs, IPU ONpPEICICHUN
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, conmepkareiibHas XapaKTepUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4eHHs, OPHUEHTHPOBAHHON 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 pEeHICHUS TPAKTUYECKUX 3a1a4.

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

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

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



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

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

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

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

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

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



COILEPKAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PAa3BUTHE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

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

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHs] BEUIECTB M HX NPEBpAlICHUN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (TU1aBlieHHUe, OOYTIMBaHUE U TOPEHHE).

Yriaesogopoabl

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

AJIKEHBI: COCTaB M CTPOEHUE, 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
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TpOCTEHIINH TpeACTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (u3nueckue W
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Toayon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu

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

IIpuponHble UCTOYHUKM YrIe€BOAOPOAOB. lIpupoaHBIM ra3 U 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 MPOAYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON PabOThl: MOJyYEHHE ATHIICHA

Y U3y4YE€HHUE €0 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 ).

Kuciopoaconepsxkamue opranudeckKue coeJHHEHUSA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIAa 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
opraHu3M 4enoBeka. [[puMeHeHue riMnepruHa U STUIEHTIIUKOIIS.

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 U OJIEMHOBAas KHCIJIOTHI KakK MPEJICTABUTENIM BBICHIMX 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
ruppokcuom Mmeau(ll), oxuciaenne ammuadHbiM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEeoNI03bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmaya (THApPOIH3,
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 Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE 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 KHCIIOTHI.

PacuétHrie 3agaun.

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

A3oTcoaepxkanue OpraHnueckue COeIMHEHUS.

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 TPETHUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

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

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMSA U ITOJIMKOHICHCALIMS.

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

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 kmacce OCYHIECTBISETCS 4epe3 HCMOJb30BaHHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX MOHATHM, TaK U NOHATUMN, SBISIOMIMXCS CUCTEMHBIMH I OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TE€OpHsl, aHaJIU3, CUHTE3, Kiaccudukanus, NepUOJUIHOCTb, HAOIIOACHUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

@usuka: Martepus, DJHEPrus, Macca, aToM, DJJIEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEUIECTBA, (PM3HUECKHUE BEJIMUMUHBI U €ITMHUIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHONMorHs: MNHILIEBbIE MNPOAYKThI, OCHOBBI PAlMOHAIBHOTO MHUTAHUA,
MOIOIIME CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE IMpENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KIJACC
OBILIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0OCHOBbI XUMHU

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuii 3akoH u Ilepronnyueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXXHBIX BEHIECTB IO TPyNIaM U TEPUOIAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBI W JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. [‘eHeTMyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUH TPU XUMUUYECKUX PEaKIUsIX.

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

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHas, ETOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNeld KPUCTAUTMYECKUX PEMIETOK, HAaOMIJCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUUECKOW paboThl «BnusHUe pa3nmuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

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

Heopranuueckasi XuMus

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

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.
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Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

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

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

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
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 HKOJOTHYECKOHN, IHEPreTUUYECKON W TMHUIIEBOMN
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 BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObBITOBOM XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

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

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOT'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHOo-MeToauyeckoil OCHOBOW st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpenMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTpaxaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEM,
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, PEHICHUU YYEOHBIX W MO3HABATENbHBIX 3a/1ay, BBINOIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY H HAyYHOMY HacCJEIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPYJla 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, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUECKUMU SIBIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHHUE INOCIEACTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmoieHus TpaBmwil 0e€30macHOTo OOpaleHusi C BeIleCTBaMU 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;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (YMOTpeOICHHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);
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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 OCO3HaHHOMY BBIOOpY MHIAWBUIYAIBHON TpPaeKTOpUHU
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 OTHOIIEHUS K TMPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTHIXKEHUN XUMHUHU IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHIECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouw,

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
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHUHU I11EIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKON HANpaBIC€HHOCTH U Ba)XXHOHM pOJH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEUIHOTO TpyAa U DSKOJOTHYECKH KOMMOPTHON KU3HM KaXKIOro YJieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
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MOJIy4aeMble 3HAHMS JJI aHAIW3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIEro 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 NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaIIHSIX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

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 pa3iudHbIX cepax npodeccuoHanIbHON
NEATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

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

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHbIE IEHCTBUSA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

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

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

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

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

ONpENIENIATh eI JESITEIbHOCTH, 3ajiaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;
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WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICNIATh XAPAKTEPHBIE MPHU3HAKHU TMOHITUM M YCTAHABIMBATH MX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU Il KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

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

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIU, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX IO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

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

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHWS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;
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dbopMynUpOBaTh 3aNpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU MOUCKE 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 (cxeMmsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEJCTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

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, peain3alui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTuBHBIN crmoco0 WX pemeHus ¢ y4ETOM TOJNYYCHHsS HOBBIX 3HAHUW 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  NPEACTABICHUA O XUMHUYECKOM  COCTaBISAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKUH DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass MU COKpalléHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPbl, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKalllMe COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXalMe B OCHOBE TMOHMMAaHUS MPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONOTrMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUU BaXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKUA TOHITHUH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUM;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIECHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'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
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh WM Ha3BaHHS IIO
cuctematnaeckoir HomeHkiarype (IUPAC), a taxke TpHUBOIUTH TPUBHAIBHBIE
Ha3BaHUsI OTMAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€ApPUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);
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c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METAHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX DPEaKIHuil ¢
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 TPOBOJAUTH BBIYUCICHUS TI0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUM 00 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 BEIIECTBAMH 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);
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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 TIO3HAHUU 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  CUCTEMOM  XMMHUYECKUX  3HAHHWH, 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
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUNIMUECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEaKIMy, XMMHUYECKOE paBHOBECHE); TEOPHUU 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;
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c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHBIC MPU3HAKU MOHSITHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

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

c(OpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
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 Cpe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUN;

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

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

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOECHHE
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 COCIAUHCHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE TCHETHMYECKOM CBSA3M 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 CTETEeHEW OKHCIIECHHUS 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;
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c(hOpPMHUPOBAHHOCTh yYMEHUH TMPOBOJUTH PEAKIMH, IOJATBEPIKIAIOIINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayiaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHeTo Bo3aeicTBus (mpuHiui 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 TTPOU3BOJICTBA;

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 OJHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe 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,
OTpEJICTICHHEe Cpeabl PAacCTBOPOB BEIHIECTB 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 «HemeTannbsl») B COOTBETCTBUU C TpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEakluii U (POPMYIHpPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);
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chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUsT B OBITY W TPYIOBOM NESITEIBHOCTH 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
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKa;

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

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYaroUIUXcsi: YMEHHE MCIOJIb30BaTh
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 1eSITEJIbHOCTH
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, IIpe3enTamnuu

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 B3aUMOCBs3b. [[puMeHITH
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
(pa3BEpHYTOH, COKpaIIEHHON) (HOPMYIT
OpraHn4yeckux BewecTs. Onpenensars BUIbI
XUMHYECKOH CBSA3M (OJIMHApHbIE, KPAaTHBIC) B
OpraHUYecKUX COeMHEHUSX. PackpbiBaTh
POJIb OPTraHUYECKOW XMMUU B IPUPO/IE,
XapaKTepU30BaATh €€ 3HAUCHHE B )KU3HU
YeJI0BEKa, MILTIOCTPUPOBATH CBA3b C
Ipyrumu Haykamu. HaOnromath v 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 OPraHUYeCKHX 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 IO
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. CraenoBarthb npaBuIam
) 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  (DOpPMYIBI  OPTaHUYECKOTO
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 MOJYyYEHHS
TUMWYHBIX  NPEACTABUTENCH  Pa3IMYHBIX
KJIaCCOB  YTJIEBOAOPOJOB (MeTaHa, JTaHa,
ATWJICHA, aleTWIeHa, 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 PUMEHCHUE
0 2. SKnacc MOJy4aeMbIX MNPOAYKTOB.  Fcnosib30BaTh
PHPOZHbIC (https://www.yaklass.ru/) CCTECTBCHHO-HAyYHBIC METOJbI MO3HAHUSA —
HMCTOYHUKH
3. DHIMKIONEINS MpoBeACHUE, HAOMIOJEHHe U  OINHCAHHUE
24 YTIIEBOI0OPOJIOB 3 1 0
Kpyrocser XUMHUYECKOTO IKCIIEpUMEHTA (J1abopaTOpHbIE
R 5 (https://www.krugosvet.ru/ | OTBITHI " MPAKTUYECKHUE paboThI).
fiepepaboria CamocTroATensHO IJIaHUPOBATH u
OCYIIECTBIISITh ~ CBOKO  TIO3HABATEIHHYIO
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 CHMBOJIUKY JUIS
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 II0 XUMHUU
(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,
npUMEHEeHHe, (u3uUecKrne 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 ONAacCHOCTb BO3JEHCTBHUS Ha
KUBBIC OpraHU3MBbI OTIPEJCIICHHBIX
OpraHMYeCKUX BEHIECTB, IMOSICHATH Ha
IpUMepax  CcrnocoObl  YMEHBUIEHHA U
IIPEIOTBPALLEHUS UX BPEJHOIO BO3JEHCTBUSA
Ha OPTaHHU3M Y€JI0BEKa
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1.lHTepakTUBHBIH

CrnenoBarp npaBuiiam 0e30macHON paboOTHI B

y4eOHUK nabopaTtopuu npu WCTIOJIb30BAHUHT
"Opranunyeckast xumus" XUMHAYECKOH TIOCYIOBl M 00OpYIOBaHMS.
(https://orgchem.ru/) 2. [pencTaBnsaTh pe3yibTaThl IKCIICPUMEHTA B
SKnacc dbopme 3amuCcH ypaBHEHU I
(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 | MoOJeKyIIpHOH (HOPMYJIBI  OPraHUYECKOTO
) BEIIECTBA, [0 YPaBHCHHIO XHMHYCCKOMN
peaknun. CaMOCTOSITENIPHO TUTAHUPOBATh H
OCYIIECTBIISITh ~ CBOKO  TO3HABATEIHHYIO
NeSITeTbHOCTD, NPUHUMATH aKTUBHOE
y4acTHe B rpyNIoBOM yueOHOMI

JIeSITEIbBHOCTH

Hroro mo pazgeny 13
Pa3znen 4. A3oTcoaeprkaiiye opraHnyeckue coeIuHeHus

1. YMCKVIJI Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIs
(umschool.net) COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
2.1IHTepaKTUBHBIN (pa3BépHyTOH,  COKpaméHHON)  Gopmyn
yaeOHUK "OpraHudeckas | OpraHHYECKUX BEIIIECTB. Onpenensitob
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 PEICTABUTEIICH.
ml) XapakTepu3oBaTh COCTaB, CTpOEHHE,
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npUMEHEHHe, (U3HUYecCKHe U XHUMHUYECKHE
CBOICTBa, BayKHEWIIME CHOCOOBI MOTYYEHUS

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

OnucelBaTh COCTaB, CTPYKTYpPY, OCHOBHbIE
CBOMCTBa O€JKOB; MOSACHATH Ha MpUMepax
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
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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 XUMHNYCCKUX
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 XUMHUYECKOH CBA3M (KOBAJIEHTHOM,
Crpoenue 8 N N
. HEOPraHWYeCKOW XUMHUH IS MOHHOW, 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 MOHATHUS «MACCOBast
rials/korenev/2.doc JIOJIS1 BEILIECTBA B PACTBOPEM.
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
COKpalI€HHbIC YPaBHEHUS PEaKLUU
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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 YPaBHEHUH COOTBETCTBYIOLIUX
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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https://fg.resh.edu.ru/
https://lecta.rosuchebnik.ru/
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.BuprtyanbHas naboparopus
(vr-

COOTBETCTBYIOLIUX XUMUYECKUX
peakuuii. PackpeiBaTh CyIIHOCTB
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
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http://files.school-collection.edu.ru/
http://www.chemistry-chemists.com/
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
https://ege.fipi.ru/
https://fg.resh.edu.ru/
https://lecta.rosuchebnik.ru/

labs.ru/laboratories/inorganic

_chemistry)

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

peaKkuuii mocpeICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKLUH.
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 XUMUYECKOUN
zadaniy-dlya-otsenki- HayKH U TexHojoruu. [IpumeHsTh
yestestvennonauchnoy- npaBuia 0€30MacHOro oopameHus ¢
gramotnosti) BEIIICCTBAMH, UCIIOJIb3YEMbIMH B
31 DV —— 4 2. OOH nporpamma o MOBCEIHEBHOM JKU3HU, MTPaBUia

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
9KOJIOTUYECKOW HAIIPaBJICHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO MO3UIIUIO
o npoOjeMe u mpeaiaraTh
BO3MOXHBIE MYTH €€ pelIeHus
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http://www.hij.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://www.unep.org/
http://www.mnr.gov.ru/docs/gosudarstvennye_doklady

stvennye doklady)

Hroro no pazgeny 4
OBILEE

KOJIMYECTBO 34
YACOBIIO

[TPOTPAMME
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http://www.mnr.gov.ru/docs/gosudarstvennye_doklady

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosuyecTBo 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 TPUBHUATbHBIE
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 KPAaTKUX
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 COOOIEHUs yJallluxcs 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 padota Ne 1. «Ilomydyenue BBITIOJTHEHUS IPAKTUYECKON 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. Tekymuit
10 TOMOJIOTHYECKHH psisl. ATIETUIIEH — .
.. JUTUTEIbHBIA KOHTPOJIb MOCPECTBOM
MPOCTENIINI MTPEeICTaBUTENb aJTKHHOB | "
(bpOoHTaNBHOTO ONpOca, UTPHI "'Na-HET
. Kparkuii nucbMeHHbIN KOHTPOJIb B BUE
Borurcnenus o ypaBHEHUIO XUMHUYECKON .
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/IHBIN a3 U NOMYTHBIE HEPTIHBIC MOJATOTOBKH JIOKJIAZ0B M UX
ra3bl, He()Th ¥ IPOAYKTHI €€ epepaboTKu MOCJIEAYIOIIETO 00CYKACHHS
[TncbMeHHBIN MHAMBHUAYAIbHBIA KOHTPOJIb
KoHuTponsHas padorta 1o pasaeny .
16 MOCPEICTBOM BBITIOJTHEHUSI KOHTPOJIBHOM
«YTIeBOA0POIBD)
paboThI 10 BapuaHTam
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: [IpenBapuTenbHbIN YCTHBIA KOHTPOJIb
METaHOJ ¥ 3TaHo)1. BonopoaHas cBs3b MOCPEJCTBOM UIpHI "Ha-Het"
18 MHOroaroMHbI€ CIUPTHI: STUJICHTJIUKOJIb U Texymuit KOHTPOJb B popmare
TJTUIEPUH (GpOHTaNIBHOIO ONPOCca YYaAIIUXCS 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
Anbnerunpl: GopMaibaerua u .
20 B popMarTe caMOCTOSITEIPHON PaObOTHI B
aneTranbAerul. AueToH
Hayajie ypoka
Texymui KOHTPOIb IIOCPEICTBOM
OaHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE I P P .
21 (pPOHTAIBHOTO OIIPOCa C OTIOPOM 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 YCTHBII KOHTPOJIb

OpEACTAaBUTECIIN BBICHIUX Kap60HOBBIX

noCcpeaACTBOM MOATOTOBKH JOKJIAAOB U UX
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KHUCJIIOT

MOCIIEYIoIIee 00CYXKICHUE

Mb11a KaK COJIM BBICHIHX Kap6OHOBI)IX

Tekymui yCTHBIN KOHTPOJIb ITOCPEICTBOM

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 nentonosa kak IpupoHbie .
28 MMOCPEICTBOM ITOJTOTOBKH COOOIICHHUH 1
MOJIUMEPHI
UX MOCJIEIYIOLIEro 00CYKICHUS
KonTtponbHas padoTa mo pasaery [TrcbMeHHBIN MHIUBHUAYATBHBIA KOHTPOJIb
29 «Kucnopoacoaepkaiiye opraHu4ecKue MOCPEJICTBOM BBITIOJTHEHUSI KOHTPOJIBHOM
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 KPATKUMHU
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
COOOIIEHUSAMH U UX TIOCIIETYIOIIEE
[TnacTmacchl, KayqyKd, BOJOKHA
00CyXIeHIE
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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] ICXOHOTO YPOBHS
3HAHUU
[Iepnoanueckuit 3akoH u [lepnoanueckas . .
Kpatkuii nucCbMeHHBIN KOHTPOJIb B
cUCTEeMa XUMUYEeCKUX eMeHToB /1. U. .
2 . 1 ¢dbopMe UHAMBUAYATHLHOM pabOThI Ha
MenneneeBa, X CBsI3b C COBPEMEHHOM
. KapTOYKax
TEOPHUEH CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX JJIEMEHTOB U UX COEMHEHUH MO
3 rpyIIaM U nepuojaM. 3HauYeHUe 1 TemaTnyeckuii 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)KJI0TO yUYeHUKa BOIIPOC, HEOOXO0AUMO
cBs3u. Bonopoanas cBs3b
y IOCKU Ha HETO OTBETHTb)
BasieHTHOCTB. DIIEKTPOOTPULIATENLHOCTD. . .
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 10Jis1 BELIECTBA B PaCTBOPE

X0y IPOCMOTpa 00pa30BaTEIbHBIX
BU7ICO(ParMEeHTOB

Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYECKUX coenHeHni. [ eneTnueckas

[TncbMeHHBIN MHIMBUAYATIbHbBIN

;
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 YJHEPTUHU 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
XUMHYECKOE PaBHOBECUE
BHIe0(DparMeHTOB
Tekylmuil yCTHBIM KOHTPOJIb BO BPEMSI
BBITIOJTHEHUS PAKTUYECKON pabOTHI.
[Tpaktrueckas padota Ne 1. «BnustHue p . P .
WuauBuayanbHbINH TUCHbMEHHBIN
10 pa3IUUHBIX (HAKTOPOB HA CKOPOCTH
. KOHTPOJIb IOCJIE BBIIIOJHEHUS
XUMHUYECKON peaKinm» . .
MPAKTHYECKON padoThI B BUE TECTOBOM
padoThI
OnektponuTndeckas auccounanus. [lonstue TemMarnueckuili MMCbMEHHBIN 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
. (bpOoHTATBHOTO OIMpoca Mo XOAy 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.

@pOHTAIBHBIN YCTHBIN ONPOC
IIOCPEICTBOM BBICTYIUIEHHUH C

14 MeneneeBa 1 0COOCHHOCTH CTPOCHUS
N cooOmieHusMu yqamuxcsi. CooOmieHus
aTomoB. O0mMe pU3NIECKIe CBOKCTBA
00CYXIar0TCs B KJ1acce
METaJlJIOB
Tekymuil yCTHBIN KOHTPOJIb Yepe3
CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUAN PSITT 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 LIMHKA, JKeJle3a 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 MOCTIE
«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 HEMETAIUIOB. @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¥ NUCEMEHHBIN KOHTPOJIb B
BUJIEC pelIeHUs KpoccBopaa. ['pynmoBoit

22
COCIMHEHU M YCTHBIM KOHTPOJIb BO BPEMsI
00CYXICHHS TTOJIYYeHHBIX OTBETOB
23 XUMHYECKHE CBOMCTBA a30Ta, ochopa u ux KpaTkuii ycTHBIM KOHTPOJBL B hopMaTe
COCMHEHU N urpsl "na-mer"
24 XUMUYECKUE CBOMCTBA yriepoaa, KpeMHUS U Kpatkwuii ycTHBIN KOHTpOJIb B popmate
UX COeIUHEHUI urpsl "na-sHet"
. @pOHTAIBHBIN YCTHBIN KOHTPOJIb B
[IpuMeHeHne BaXKHEHIINX HEMETAUIOB U UX .
25 . BHJIC COOOIIEHUH yJalIuxcs 1
COCTMHEHU N
00CYXICHHS JOKJIaI0B
O0001Ienre ¥ cucTeMaTH3aIys 3HAHUH 110 .
TemMarnyeckuili KOHTPOJIb B BUIE
teme «Hemeranne. 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 n opraHM4ecKue KUCIOTHI. (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 IOJTOTOBKU COOOIIEHUI

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 MPUHIUIAX TPOMBILIUIEHHOTO MOTY4eHUs 1 .
. 3aJIaHUH C TIOMOTIIBIO YUeOHUKA U
BaYKHEHIIINX BEIIECTB
HNHTepHeT-pecypcoB
@pOHTAIBHBIN YCTHBIN KOHTPOJIb B
33 UYenosek B MUpe BELIECTB U MaTEPUATIOB 1 BU/JIE 0OCYX/I€HUS 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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IIpoBepsiemble TPeOOBaAHMA K pe3yIbTATAM OCBOCHHS OCHOBHOM

06pa3OBaTeJIBHOﬁ NMporpaMMmasl U NNIPOBEPHAEMBIC IJIEMECHTDLI COACPKAHUA

B ¢denepanpHBIX W pervoHaNBHBIX MPOIEAypax OICHKM KadecTBa OOpa30BaHUs
UCIOJB3YeTCs TepedcHb (KoAu(UKATOp) paclpeae/ieHHbIX 10 KiaccaM MpOBEPSIEMBIX
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM MPOrPaMMBI CPEIHETO
o0m1ero 00pa3oBaHUs U AIIEMEHTOB COJCPKAHUS 110 XUMHUHU.

TIpoBepsieMmble TpeOOBaHUS K PE3YILTATAM OCBOCHHUSI OCHOBHOU

oOpazoBarenpHOM mporpammel (10 kmacce)

Kon [IpoBepsieMbie MTpeIMETHBIE PE3YIIbTATHl OCBOCHHSI OCHOBHOW 00pa30oBaTEIbHOM
MIPOBEPSEMOTO IPOrpaMMBbl CPEHETO 001Iero 00pa3oBaHuUs
pe3yinbTara
1 TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUHU
1.1 ChopmupoBaHHOCTD MPEICTABICHUN 0 XUMUYECKOW COCTABIIAIONIEH

€CTECTBEHHOHAYyYHOU KapTHUHBI MUPA, POJIM XUMUHU B TIO3HAHUH SIBIICHUN TIPUPOJIBL, B
(hopMHUPOBAaHUM MBIIIJIEHUS U KYJIbTYPHI IMYHOCTH, €€ (YHKIIHMOHATbHON
IrPaMOTHOCTH, HEOOXOAUMOM JIJISl pelIeHHs MPAKTUYECKUX 3a/1a4 U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON cpesie

1.2 Brnagenue cuctemMoil XUMHUYECKUX 3HAHUHM, KOTOPas BKIIOYAET: OCHOBOTIOJIArarolue
HOHSTHS (MOJIEKYJIa, BaJIGHTHOCTD, SJIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKHCIICHUS,
XMMHYECKas CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKETIeT,
(yHKIIMOHATBHAS TPYIINa, paJuKail, U30MepHs, U30Mepbl, TOMOJIOTUYECKUH Psif,
TOMOJIOTH, YIJIE€BOJIOPOAbI, KUCIOPO- U a30TCOAEPIKAIINE COSAUHEHNS,
OMOJIOTMYECKH aKTHBHbBIE BellecTBa (YIJI€BO/IbL, KHUPHI, OCIIKHM), MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHUS]); TEOPUU U 3aKOHBI (TCOPHS
XMUMHYECKOTO CTPOEHUS Oprannyeckux Bemects A.M. byTiepoBa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, (DAKTOJIOTHUECKHE CBEICHUS O CBOMCTBAX, COCTaBE,
MOJIy4eHUH ¥ 0€30M1aCHOM HCIIOJIb30BAHUU BaKHEUIIINX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU AEITETbHOCTH YeIOBEKa

1.3 ChopMUpOBaHHOCTh YMEHUH BBISIBIISATH XapaKTepHbIe MPU3HAKU MTOHSITHUH,
YCTaHaBIMBAaTh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHUS IIPU
OTIMCAHUHU COCTaBa, CTPOEHUS U NPEBPALLEHUN OPraHNYECKUX COCIMHEHUN

1.4 c(OPMHUPOBAHHOCTh YMEHHUH HCIOIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIeHHO) (hopmyI
OpPraHMYeCcKUX BEUIECTB U YPaBHEHUH XMMHUYECKUX PEaKLUi, U3rOTaBIMBATh MOJIEIN

50




MOJIEKYJI OPTaHMYECKUX BEIIECTB JJIsl MJUTFOCTPALIMH UX XUMUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CdhopmupoBaHHOCTH YMEHHI YCTAHABIUBATH IPHHAICKHOCTD U3YICHHBIX
OpPraHUYeCKUX BEUIECTB [0 UX COCTABY U CTPOCHUIO K OIPEICIIEHHOMY KJIaccy
(rpymme) coenuHenuii (yriaeBog0opoabl, KUCIOPO M a30TCOICPKAIINE COSTUHEHNUS,
BBICOKOMOJICKYJIAAPHBIC COeI[I/IHCHI/Iﬂ), JaBaTh UM Ha3BaHUA 110 CHUCTEMAaTHYECKOU
nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTH YMEHHUS ONPEIENATh BUIbI XUMUUYECKON CBA3U B OPraHUYECKUX
COeIMHEHUsX (0/IMHApHBIE U KPaTHBIE)

1.6

ChopmMupoBaHHOCTH YMEHHUSI IPUMEHSATH: TIOJIOKEHUS TEOPHUH CTPOCHUS
opranuueckux Bemects A.M. byriepoBa aist 0ObsICHEHHS 3aBUCUMOCTH CBOICTB
BEIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHUS MACChl BEIIECTB

VYraesomoposl. Kucnopoacoaepikaiiie U a30TcoiepKaliue OpraHndeckue
COCIIMHEHUS. BRICOKOMOIEKYIISIpHBIE COCIMHEHUS

2.1

CdopmupoBaHHOCTH YMEHUI MPUBOIUTH TPUBHAIIbHBIE Ha3BaHUSI OTAEIbHBIX
OpraHUYECKUX BEIIECTB (ITHUJIECH, IPOMUIICH, alleTUJICH, STHIICHTJINKOIb, [IULIEPHH,
(benou, hopManbaerua, aleTaabIeru, MypaBbiuHas KUCIOTa, YKCyCHas KHCIOTa,
0JIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmal,
LEJUTI003a, TJIUIIMH)

2.2

ChopMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (DU3HUECKUEC U
XHUMHYCCKHE CBOMCTBA TUITMYHBIX MPEICTABUTEIICH Pa3IMIHBIX KJIACCOB
OpPraHUYecKUX BeUIecTB (METaH, 3TaH, TUJICH, IPONUJICH, alleTUIIeH, OyraaueH-1,3,
MeTmiOyTaauen-1,3, 6eH3011, METaHOI, STAHOJ, STHJICHTIIUKOIb, TIULEPHH, (PEeHO,
aleTaNbJIeTu]], MypaBbHUHAsI U YKCYCHAsl KUCJIOTHI, TIIFOK03a, Kpaxmall, IeJUTHII03a,
AMHHOYKCYCHasl KHCJIOTA)

2.3

C(I)OpMI/IpOBaHHOCTB YMCEHUA UJUTIOCTPHUPOBATH TCHETHYCCKYIO CBA3b MCKIY
TUTIMYHBIMU MTPCACTABUTCIIAMHA PA3JIMIHBIX KJIACCOB OPraHNYCCKUX BCIICCTB
YpaBHCHHUAMU COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ C UCIIOJIb30BAHHEM

CTPYKTYPHBIX (popmyIl

2.4

ChopMUpOBaHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YIIIEBOJAOPOIHOTO ChIPhS
(HeTh, MPUPOHBINA Ta3, Yroib), CIOCOOBI X MEPEepadOTKU U MPAKTHUECKOE
MpUMEHEHHE TPOAYKTOB NepepaboTKu
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XUMHS U KU3Hb. PacueTsbl

3.1

ChopmupoBaHHOCTH YMEHHI BIIAJICTh CHCTEMOW 3HAHUIA 00 OCHOBHBIX METOJIaX
HAYYHOTO MO3HAHUS, UCTIOJIb3YyEMbIX B XUMHH TIPH U3yYEHUHU BEIIECTB M XUMHUECKHUX
sIBJICHUH (HaO0/IeHre, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHKE ), UCIIOJIH30BAThH
CHUCTEMHBIE XMMUYECKUE 3HAHUS JJIs PUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMU U UX MIPUMEHEHHEM

3.2

CdopMHpOBaHHOCTH YMEHHI COOITIOIATh MTPaBUJIa MOJIE30BaAHUS XUMHUYECKOM
MoCy1o¥ U 1ab0paTOpHBIM 000PYAOBaHUEM, a TAKXKE TIpaBUiIa OOPAIICHHS C
BEII[ECTBAMHU B COOTBETCTBHH C HHCTPYKITUSIMU TIO BBITIOJTHEHHUIO JTA00PATOPHBIX
XHUMHYECKHUX OTTBITOB

3.3

ChopmMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITIOJIHATH XUMHUUECKUN SKCIIEPUMEHT
(mpeBparieHust OpraHMYeCKUX BEIIECTB MPH HArPEBaHUHU, MOJIyYE€HUE 3TUJICHA U
M3Y4YEHHE €ro CBOMCTB, KAUeCTBEHHBIE PEaKIIMU OPraHNYEeCKUX BELIECTB,
JeHaTypalys OeNKOB IPU HarpeBaHUH, LIBETHHIE peaKIuu OETKOB) B COOTBETCTBHUHU C
MpaBUJIAMH TEXHUKH 0€30MaCHOCTHU MU 00pallleHnH ¢ BEIIeCTBAMU U J1a00OPaTOPHBIM
000pyOBaHUEM; IPEACTABIATE PE3YJIBTAThl XUMUUECKOTO SKCIIEPUMEHTA B (hopMe
3aMUCH YPAaBHEHHH COOTBETCTBYIOIUX PEAKLUN U POPMYINPOBAThH BBIBOBI HA
OCHOBE 3THX Pe3yJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHUN MPOBOIUTH BHIYMCIEHUS IO XUMHUUYECKUM YPaBHEHUSM
(Maccbl, 00beMa, KOJTMYeCTBA MCXOIHOTO BEIIECTBA WU MPOAYKTa pEakluu Mo
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU
IPOJIYKTOB PEAKIUH)

3.5

ChopmMupoBaHHOCTh YMEHHI KPUTUYECKH aHAIU3UPOBATh XUMUYECKYIO
uHGOPMAIIUIO, TIOTYYAEMYI0 U3 Pa3HBIX HCTOYHHUKOB (CPEJICTBA MACCOBOM
uHpopmaluu, cetb UHTEepHET u Apyrue)

3.6

CdopmupoBaHHOCTH YMEHHI COOIOATH MPaBUiIa SKOJOTHYECKH 1IeIeCO00pa3HOTO
MOBE/ICHUS B OBITY U TPYAOBOU AESATEILHOCTHU B LENAX COXPAHEHUS CBOETO 37I0POBbSI
Y OKpYXKaIoIllel MPUPOIHOM Cpelibl, 0CO3HABaTh OMACHOCTh BO3/CHCTBHUS HA KUBbIE
OpraHU3Mbl OIIPEIETIEHHBIX OPraHUYECKHX BEIIECTB, IOHUMAsl CMBICIT TIOKA3aTes
[TJIK (mpenenbHO AOMYCTUMOM KOHIIEHTPAIMH ), IOSICHIATh Ha IpUMepax CocoObl
YMEHBUIEHUS U MPEAOTBPAILLEHUS UX BPEAHOTO BO3ACHCTBUSA HA OPraHU3M YeJIOBEKa
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IIpoBepsemsie aneMeHnThl conepxanug (10 kmace)

Kon

[IpoBepsieMblii 2IEMEHT COJIEPHKAHUS

Teopernueckre OCHOBBI OPraHUYECKOM XUMUHU

1.1

[Ipeamer opraHn4ecKOM XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B ITOTY4CHUHU
HOBBIX BEIIECTB U MaTepUasoB. Teopusi CTpOEHUsI OpraHu4eCcKuX coequHeHnii A.M.
bytnepoBa, ee OCHOBHBIE MTOJIOKEHUS

1.2

CrpykTypHbIe HOpPMYIIBI OPraHUYECKUX BEHIECTB. | OMOJIOTHS, H30MepHs. XUMUYECKas
CBSI3b B OPraHMYECKHUX COCIMHEHUSIX - OJIMHApHBIE U KpaTHbIE cBs3U. [IpencraBienue o
KJIacCU(PUKAIMYA OPraHUYECKUX BEIIECTB

1.3

Homenknatypa opraHM4ecKux COeTMHEHNUN (CHCTeMaTHYecKasi) U TPUBUAIIbHBIC HA3BaHUS
Ba)KHEUIIIMX MPEIACTABUTENEHN KIIACCOB OPTaHUYECKUX BEILIECTB

YrieBo10poibl

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM psii. MeTaH U 3TaH - MpoCcTerne
MIPEICTAaBUTENH aJTKaHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakluy 3aMeIeHUs 1
TOpeHus ), HaX0XKJACHUE B IPUPOJIE, IOTYyIEHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHH psAl. DTHIIEH U MPOMUJIIEH - IPOCTEHIINe
MIPE/ICTAaBUTENH aJIKEHOB: (PM3NYECKUE M XUMUYECKHE CBOMCTBA (peakluu THIPUPOBAHHUS,
raJIOrT€HUPOBAHUS, THIPATALIUU, OKUCIICHUS U IOJMMEPU3AIINH), TIOJyYeHUE U IPUMEHEHHE

2.3

Ankaauensl: Oytaauen-1,3 u metunoyranueHn-1,3: ctpoenue, BaKHeHIIe XUMUYECKUE
CBO¥CTBA (peakiys moJuMepu3aun). [lonydeHrne CHHTETUYECKOTO KaydyKa U Pe3HHBI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHH, TOMOJIOTUYECKHUI pAd. AI_ICTI/IJ'ICH - HpOCTCﬁH.IHfI
IpeaAcCTaBUTCIIb AJIKHHOB: COCTaB, CTPOCHHC, (1)14314%01(1/16 1 XMMHUYECKHE CBOMCTBA (peaKI_[I/II/I
TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, T'UApAaTaIlluu, FOpeHI/IH), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHC, (I)I/ISI/I‘ICCKI/IG 1 XMMHUYECKHE CBOMCTBA (peaKI_II/II/I
TraJIOrCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIYYCHUC U IIPUMCHCHUC. TOJ'IYOJ'IZ COCTaB, CTPOCHHE,
(I)I/BI/ILIGCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKHI/II/I TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I),
MOJIYYCHHUEC U TPUMCHCHUC. TokcHYHOCTH ApPCHOB. I'eneTnyeckas CBA3b MCKOY
YrJII€EBOAOPOJaMHU, ITPUHAIJICIKAIITUMHU K PA3JIMYHBIM KJIaCCaM
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2.6

[TpupoHBIE HICTOYHUKY YTIEBOAOPOI0B. [IpUpoIHbIii ra3 u momyTHeIe HEPTSIHBIC Ta3bl.
HedTs u ee npoucxoxaerne. CriocoOsl nepepaboTku HeTH: EPEroHKa, KPEKHHT
(TepMHUECKH, KaTaIMTHIECKUH ), muposu3. [IponykTel nepepaboTku HedTH, UX
MpUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBII yroJib U MPOIyKTHI €r0
nepepadboTKu

Kucnopoaconepxaiiiue opraHuuecKue CoeIMHEHUs

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJI: CTPOCHUE, (pU3nyecKkue u
XUMHUYECKHE CBOMCTBA (PEaKIMu C aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJOPOIaMH,
ropeHue), npuMeHeHne. BogopoaHbie CBsI3U MEX Iy MOJIEKyJaMH CTUpTOB. [lelicTBre
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIoBeKa. MHOTrO0aTOMHBIE CIIUPTHI. DTHICHTITUKOIb U
TJIMIEPUH: CTpOeHUE, GU3NUECKIE U XUMHUUECKHE CBOMCTBA (B3aMMOJIEHCTBHUE CO
MIEJTOYHBIMU METaJUIaMH, KaueCTBEHHAs PEaKilis Ha MHOTOATOMHBIE CTUPTHI). JleiicTBue Ha
opranusm uesioBeka. [[puMeHenne riauueprHa u 3THICHTJIAKOJIS

3.2

@DeHo: CTpOeHHE MOJIEKYIIbI, PU3NYECKUEe U XUMUUecKue cBoiicTBa. TokcHnyHOCTh (heHoua.
[Ipumenenue denona

3.3

Anbneruabl 1 keToHbl. DopMabAeTu, aeTalbIeTu I CTpOeHUE, PU3nUecKre u
XMMHYECKHE CBOMCTBA (peakliy OKUCIIEHUSI U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIIIH),
MOJIy4eHUE U PUMEHEHUE

3.4

OaHOOCHOBHBIE Mpe/ieNibHbIe KApOOHOBbIE KUCIOTH. MypaBbHHASI U YKCYCHAsl KHUCIIOTBI:
CTpoeHue, pu3nvecKre U XMMHUYECKHe CBOICTBa (CBOICTBa, 001IMe AJIs Kiacca KUCTIOT,
peakuus dTepuduKanum), NoaydeHue u npumeHenne. CTeapuHoBas U OJIEMHOBAsT KUCIIOTHI
KaK MPEeJCTaBUTENN BhICIINX KapOOHOBBIX KHUCIOT. MbLIa KaK COJIM BBICHINX KapOOHOBBIX
KHCIIOT, UX MOIOLIEee IeHCTBUE

3.5

CrnosxHble 3(hupbl Kak TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MIAPOIN3 CIOKHBIX A(UPOB.
Kupsl. I'maponus sxupos. [Ipumenenue xupoB. bruonorudeckas poJib KUPOB

3.6

VYrneBospl: cocTaB, KiacCU(pUKAIUS YrIIeBOI0B (MOHO-, IU- U MOJMcaxapuabl). [ Troko3a -
MPOCTEHIINIT MOHOCAaXapuI: OCOOCHHOCTH CTPOEHUSI MOJIEKYIbI, (PU3NUECKHE U XUMUYECKHE
cBolicTBa (B3aumoelicTBre ¢ ruapokcuaoM meau (11), okucieHrne aMMHadHBIM PaCTBOPOM
okcuma cepebpa (1), BoccTtaHoBICHUE, OPOKEHHUE TITIOKO3BI), HAXOXICHHE B IPUPO/IE,
puUMeHeHue, onosorudeckas poiib. otocunres. pykTo3a Kak U30Mep TITIOKO3BI.
Kpaxman u nienmtonosa kak npupogabie moauMepsl. CTpoeHue Kpaxmaina U HEeJUTI0I03bL.
duznyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THAPOIU3, KaYeCTBEHHAs PEaKIus C
HOJIOM)
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AzoTconepikale OpraHn4eckie CoeqMHEHNS

4.1

AMUHOKHUCIIOTHI KaK aM(pOTEepHBIC OpraHYecKre coennHeHns. Du3nveckne u XUMHISCKUE
CBOMCTBA aMMHOKHCJIOT (Ha IpUMepe THiHa). brosornueckoe 3HaUeHHE aMUHOKHUCIIOT.
Ilenrtrabr

4.2

benku kak mpupoaHbIE BHICOKOMOJIEKYIISIpHBIE coenuHenus. [lepBuunasi, BTopuyHas u
TpETUYHAs CTPYKTypa O0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: THAPOJIN3, JCHATYpaIus,
KaueCTBEHHBIC PEaKIINU Ha OEITKU

BrICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYIISIPHBIX CO€AMHEHU: MOHOMED, MOJTUMED,
CTPYKTYpPHO€ 3BEHO, CTEIICHb MOJUMEPHU3ALNH, CPEAHAS MOoJIeKy sipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH - MOJIMMEpHU3alus U
MOJIMKOH/ICHCALIUS

5.2

DKCcrepuMEHTAIbHBIE METObl U3YYEHUS BEUIECTB U WX MPEBPAIlleHUI: 03HAKOMIIEHHUE C
oOpa31aMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMace, kaydykoB. [lomyuenue
CUHTETHYECKOTO KaydyyKa U pe3UHbI

IIpoBepseMbie TD66OBaHI/I$I K pe3ylIibTaTaM OCBOCHUS OCHOBHOM

oOpasoBarensHOU nporpammsl (11 kmacce)

Kon

[IpoBepsieMble peAMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOW 00pa30oBaTebHOM

MIPOBEPSEMOTO IPOrpaMMBbl CpeHEro 001Iero 0opazoBaHus

pe3yibTara

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

Brnanenue cucteMoil XUMHYECKUX 3HaHI/II71, KOTOpPast BKIIFOYACT: OCHOBOIIOJIAratOIInue
IOHATHA (XI/IMI/ILIGCKI/II‘/’I OJICMCHT, aTOM, JJICKTPOHHAA 000J109Ka aTroma, S-, p-, d-
OJICKTPOHHBIC Op6I/ITaJ'II/I aTOMOB, MOH, MOJICKYJId, BAJICHTHOCTD,
QJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKUCIICHUS, XUMHUYCCKas CBA3b, MOJIb, MOJISIpPHAA
Macca, MOJ'ISIpHLIfI O6’beM, KpUCTAJINIMYCCKas pCIICTKA, TUIIbBI XUMHWYCCKHUX peaKI_lI/Iﬁ
(OKI/ICJ'II/ITCJ'ILHO-BOCCTaHOBI/ITeHLHLIC, 9K30- U SQHAOTCPMHUYCCKUC, PCAKITUHA NOHHOT'O
OGMCH&), PacTBOP, SJICKTPOJIUTHI, HEIJICKTPOJIUTHI, SJICKTPOJIUTUICCKASA
aucconuanusa, OKUCINTEIb, BOCCTAHOBUTCIIb, CKOPOCTb XHMHUYECKOH pCaKknum,
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XMMHMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJIUTHUECKON
muccouunanuy, Ilepuonnueckuit 3akon .M. MeneneeBa, 3aKk0H COXpaHEHUsI MACCHI),
3aKOHOMCPHOCTH, CUMBOJIMYECKHI S3BIK XUMHU, q)aKTOJIOI‘I/I‘-IeCKI/Ie CBCACHUA O
CBOMCTBAX, COCTaBe, MOJYYEHUH U 0€30I1aCHOM UCIOJIb30BaHUHN BaXKHEUIINX
HEOPraHN4CCKUX BCUICCTB B 6I)ITy n HpaKTI/IquKOfI JACATCIIBHOCTH YC€IJIIOBCKA

1.2

ChopmMupoBaHHOCTH YMEHHI BBISBISATH XapaKTEPHBIC TIPU3HAKH M B3aUMOCBSI3b
W3YYCHHBIX MTOHSITUH, IPUMEHITh COOTBETCTBYIOUIME MOHATHUS MPHU ONKHCAHUU
CTPOEHUS U CBOMCTB HEOPTraHMYECKUX BEIIECTB U UX MTPEBPAILLCHUN; BbISABISATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUN C OHATUAMU U IPEACTABICHUSIMH JAPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnagenne oCHOBHBIMU METOJJaMU HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUYECKUX
sBJIEHUH (HaOMI0IeHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHE)

1.4

CdopMHUpPOBaHHOCTH YMEHHH OTPEIEISATh BAIECHTHOCTh M CTETICHh OKUCIICHUS
XUMHUYECKHUX BJIEMCHTOB B COCIMHCHUAX PA3JIMYHOT'O COCTaBa, BUJ XUMHAYECKOU
CBs3U (KOBaJ'IeHTHaSI, HOHHAas, METalJIN4YCCKasd, BOI[OpO)IHaH) B COCAMHCHUAX, THUII
KPUCTaJUNTMIECKOH pelIeTKH KOHKPETHOTO BEIIECTBA (aTOMHasl, MOJICKYJISIpHasI,
WOHHAs1, METaJUTHIecKas)

1.5

ChopmupoBaHHOCTH YMEHUN ONIPENENIATH XapaKkTep Cpeiibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COEIUHEHUM

1.6

ChopmupoBaHHOCTh YMEHHUS KJIaCCU(DUIIUPOBATH XUMHUUECKHUE PEAKIIH 110
Pa3IMYHBIM IpPU3HAKAM (YUCIIY U COCTaBYy pearupyroluX BelleCTB, TEIIOBOMY
a¢deKTy peakiuy, U3MEHEHUIO CTEIIeHEe OKUCIECHHS JIEMEHTOB, 00paTUMOCTH
peaKiuu, y4acTUIo KaTaau3aTropa)

1.7

CdopmMupoBaHHOCTH YMEHHI COCTABJIATH YPABHEHUS PEAKIUI Pa3IMYHbIX TUIIOB,
MIOJIHBIE U COKpAIIIEHHbIE YPaBHEHUS peaKlnii HOHHOTO 0OMEHa, yYUTHIBAs YCIOBUS,
IPU KOTOPBIX 3TH PEaKLUU UAYT 10 KOHIIA

1.8

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MMPOBOAUTD PCAKIUH, IMOATBCPIKAAOIINC KauyeCTBEHHBIN
COCTaB pa3JIMYHBbIX HCOPTAHNYCCKUX BCHICCTB, PACIIO3HABATH OIIBITHBIM ITYTEM HOHBI,
IMPUCYTCTBYIOIHEC B BOAHBIX pACTBOPAX HCOPIraHUICCKUX BCIICCTB

1.9

ChopmupoBaHHOCTH YMEHUI PACKPHIBATH CYITHOCTh OKUCIUTEIBHO-
BOCCTaHOBHUTEJIHHBIX PEaKIIUi MOCPEACTBOM COCTABIEHUS AIIEKTPOHHOTO OamaHca
ITUX PEAKLUN
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1.10

ChopMupoBaHHOCTh YMEHUN OOBSICHATH 3aBUCIMOCTH CKOPOCTH XUMUYECKOM
peaKyu OT Pa3IM4HbIX (aKTOPOB

1.11

ChopMupoBaHHOCTh YMEHUH OOBSCHATH XapaKTep CMEIIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHelIHero Bo3aeiictus (nmpunuui Jle llarense)

OO6mast 1 HeOpraHU4ecKasi XUMUs

2.1

CdopMHUpoBaHHOCTH YMEHHI packpbIBaTh cMbICH [lepuoanueckoro 3akona [1.1.
MenpeneeBa u J€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITMHT

2.2

CdopMHUpOBaHHOCTH YMEHHI XapaKTePHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX AJIeMEeHTOB 1 - 4 mepuoioB [leproanaeckoil CHCTEMBI XUMHUYECKUX
anemenToB J[.M. MeHzeneeBa, HCHONb3ys MOHATHS "S-, P-, d-3JIEKTPOHHBIE
opOutanu", "IHEpreTUYecKrue YpoBHH'", OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XUMHUUYECKHX DJIEMEHTOB M X COSAMHEHUH TI0 MEPHUOaaM U TPyIIam
[Tepuoanueckoit cuctembl xumudeckux 3iueMenToB J[.M. MenneneeBa

2.3

CdopMHpOBaHHOCTH YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XMMHUYCCKHE
CBOWCTBA HEOPraHWMYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB, TIOATBEPKIAThH
CYIIECTBOBAHHME TCHETUYECKOW CBS3H MEX/y HEOPTaHHUECKUMH BEIECTBAMH C
TIOMOIIIBIO0 YPAaBHEHUH COOTBETCTBYIONIMX XUMHUYECKUX PEAKIIUNA

2.4

CdopmupoBaHHOCTH YMEHUN YCTaHABIUBATH IPUHAUICKHOCTh HEOPTraHUYECKUX
BEIIECTB 10 UX COCTaBY K ONpeelIeHHOMY Kiaccy (TpyIe) CoOequHeH i (IpocThie
BEIIECTBA - METAJLIbl U HEMETAJLJIbI, OKCUJIbI, OCHOBAHHUS, KUCIIOThI, aM(POTEpHbIE
TUAPOKCHUJIBI, COJTH)

2.5

CchopMupOBaHHOCTh YMEHUH UCIIOJIb30BAaTh XUMUUYECKYIO CUMBOJIUKY IS
COCTaBIICHUSI (POPMYIT BEIIECTB U YPaBHECHUH XUMHYECKUX PEAKIIHIA,
cucremarnueckyro Homenkaarypy (IUPAC) u TpuBuaibHble Ha3BaHHS OTIACTBHBIX
HEOpPraHMYEeCKUX BEIIECTB (YrapHbIi ra3, yriaekucislii ra3, aMMHaK, rameHast
U3BECTh, HErallleHasl U3BECTh, MUThEBAs COJIA, TUPUT U JPYTHUE)

2.6

CdopmupoBaHHOCTH YMEHUI XapaKTePU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE
CBOMCTBA HEOPTaHMYECKHUX BEIIECTB PA3JIMUHBIX KIACCOB, OATBEPKAAThH
CYILECTBOBAHUE T€HETUYECKOM CBSI3M MEXK/1y HEOPraHUYECKMMHU BEIIECTBAMU C
MOMOIIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINI
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2.7

ChopMUpOBaHHOCTh YMEHUH TUIAHUPOBATDH U BBITIOIHATh XUMUYECKHIA SKCIICPUMEHT
(pa3nokeHue nepokcua BOJIOpoaa B IPUCYTCTBUM KaTaJln3aTopa, ONpeaeeHue
Cpe/ibl paCTBOPOB BEILIECTB C IOMOIIbIO YHUBEPCAILHOTO UHIMKATOPA, BIUSHUE
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIINH, PEaKIMi HOHHOTO 0OMEHa,
Ka4eCTBEHHBIE PEaKIy Ha Cylb(daT-, KapOoHAT- U XJIOPUA-aHHUOHBI, HA KATHOH
aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM "MeTamibl" u
"HemeTaiibl") B COOTBETCTBUHM € IIPaBUJIAMU TEXHUKU O€30MACHOCTH MPU
o0pallleHnH C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYI0BaHUEM; IIPEJICTABIISIT
pe3yNbTaThl XUMUYECKOIO SKCIIEPUMEHTA B (pOpMe 3amucH ypaBHEHUN
COOTBETCTBYIOIIMX peakuuil U (OpMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YIbTaTOB

2.8

CdopMHpOBaHHOCTH YMEHHI COOITIOIATh MTPaBUJIa MOJE30BaHUS XUMHUYECKOM
MoCyIo¥ 1 J1ab0paTOpHBIM 000PYAOBaHUEM, A TAKXKE TTpaBUiIa OOPAICHHS C
BEI[ECTBAMHU B COOTBETCTBHH C HHCTPYKITUSIMH TIO BBITIOJTHEHHUIO JTA00PATOPHBIX
XHUMHYECKHUX OTTBITOB

2.9

CdopMHpOBaHHOCTH YMEHHI XapaKTePU30BaTh XUMHYECKHE TIPOIIECCHI, JISKAITUE B
OCHOBC IMPOMBIIIJICHHOTO ITOJIYYCHUA cepHoﬁ KHUCJIOTBI, aMMHaKa, a TaKX¢e
c(hopMUPOBAHHOCTD MPEJACTABICHUN 00 OOINUX HAYYHBIX MPUHIINATIAX U
HKOJIOTUYECKUX MPOOIIeMax XUMUIECKOTO MMPOU3BOICTBA

XUMHA U KU3HL. PacueTsl

3.1

CdopMHPOBaHHOCTH TIPEICTABIICHUH O XUMHUYECKON COCTaBIISIOIICH
€CTECTBEHHOHAyYHOU KapTHUHBI MUPA, POJIM XUMUHU B TIO3HAHUH SIBIICHUN TIPUPOJIBL, B
(hopMHUPOBAHUH MBIIIJICHUS U KYJIbTYPHI IMYHOCTH, €€ (YHKIIHMOHATHHON
IrPaMOTHOCTH, HEOOXOAUMOM JJISl pEeLICHHs MPAKTUYECKUX 3a/1a4 U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpese

3.2

ChopmMupoBaHHOCTh YMEHHI KPUTUYECKH aHATU3UPOBATh XUMUYECKYIO
uHGOPMAIIUIO, TIOTYYAEMYI0 U3 Pa3HBbIX HCTOYHUKOB (CPEJICTBA MACCOBOM
KOMMYHUKAIUH, ceTh IHTepHeT u npyrue)

3.3

ChopMupoBaHHOCTh YMEHUH COOIIIOIATh MTPaBUiIa SKOJIOTHYECKHU 11€J1ecO00pa3HOro
HOBEJICHUS B OBITY M TPYAOBOI JIEATEILHOCTH B LIENISAX COXPAHEHHS CBOETO 310POBbS
U OKPYXKAIOLLEH IIPUPOIHOM CPEIbI

3.4

Oco3HaBaTh OMMACHOCTH BO3/ICHICTBUS Ha JXKUBBIC OpraHru3MbI OITPEACIICHHBIX BCIICCTB,
IIOHHUMas CMBICII ITOKAa3aTCIsA HI[K, MOSCHATDH HA IpUMEpax CIIOCOOBI YMCHBUICHUSA U
IpeaAOTBpaAlICHUA UX BPCIAHOTO BO3JICHICTBHS Ha OpraHu3M 4YCJIOBCKa
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3.5

ChopmMupoBaHHOCTH YMEHHIA MPOBOIUTH BBIYUCIICHUS C HCIIOIH30BAHUEM ITOHSATHUS
""MaccoBast 107151 BEIIECTBA B pacTBOpE', 00bEMHBIX OTHOIICHUH Ia30B MpH
XUMHYECKUX PEaKIHsIX, MAacChl BEIIECTBA WU 00beMa ra30B 10 U3BECTHOMY
KOJINYECTBY BEUIECTBA, MACCE MM 00BbEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIHU
BEIIECTB, TEIUIOBOTO AP PEKTa peakuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MACCHI
BEIIECTB, IIPEBPAICHUA U COXPAHEHUS DHEPIUU

ITpoBepsemsie rneMeHThl conepxannd (11 xmace)

Kon

[IpoBepsieMblii IEMEHT COJIEPHKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMHYecKui 35eMeHT. AToM. Sapo atoma, U30TOMbI. DNEKTPOHHAsI 000I0UKa.
DHepreTHyecKre YpOBHH, MOAYPOBHU. ATOMHBIC OPOUTAIIH, S-, P-, O-2JIEMEHTHI.
Oco06eHHOCTH pacTpeesieHUs JIEKTPOHOB TI0 OPOUTAJISIM B aTOMax JIEMEHTOB MEPBHIX
YeThlpeXx NeproI0B. DICKTPOHHAs KOH(PUIYpalis aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckasi cucrema XumMu4eckux snementon .M.
MenneneeBa. CBA3b NEPUOIUYECKOTO 3aKOHA U [leproandeckoi CUCTEMbI XUMUYECKUX
anemenToB .M. MeHieneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHUYECKHX JIEMEHTOB ¥ 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEILIECTB 10 TPYyIMIaM U MepruoaaM. 3HaYCHHE TIEPHOIUISCKOTO 3aKOHA B PA3BUTHH HAYKU

1.3

Crtpoenue BemecTBa. XUMHUECKas CBsA3b. BUIbI XUMHUECKOU CBSI3U (KOBAJICHTHAS
HETIOJISIpHAs U TOJIIpHAs, MOHHAs, MeTaJuTndeckas ). IoHbI: KAaTHOHBI 1 aHUOHBI.
MexaHu3Mbl 00pa30BaHUs KOBAJIGHTHON XMMHYECKOM CBSI3M (OOMEHHBIN U IOHOPHO-
akKIenTopHeIi). BomopoaHas cBs3b

1.4

BaneHTHOCTE. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTI>. CreneHb OKHCIICHUSA

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHHUA. 3aKoH IOCTOSHCTBA COCTaBa
BelllecTBa. THITBI KPUCTAJTNIMICCKUX PCHICTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT THUIIA
KpHCTaHHquCKOﬁ PCHICTKH. Ilonsarue o AUCHICPCHBIX CUCTCMaAX. HcTuHHBIE U KOJUIOUIHBIE
PacTBOPBLI. MaccoBas goJ1s BEIIECTBA B pacTBOpC

1.6

KJ'IaCCI/I(pI/IKaL[I/IH HCOPTraHNUYCCKUX COCIUHEHUH. HOMCHK.HaTypa HCOPraHNMYCCKUX BCUICCTB
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1.7

Xumnueckas peakius. Knaccudukanms XuMU4ecKuxX peakiuii B HEOPraHMUECKOn u
OpraHMYECKON XMMUU. 3aKOH COXPaHEHUSI MacChl BELIECTB, 3aKOH COXPAaHEHUS U
[IPEBpALICHUS DHEPTUU IIPU XUMUYECKUX PEAKLIMIX

1.8

CKopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.9

OO6patumbie peakiuu. XUMHYECKoe paBHOBecHe. DaKTOPHI, BIMUSIONIME HA COCTOSIHUE
xuMuueckoro pasHoBecus. [Ipunumn Jle Hlarense

1.10

DnekTponuTrdeckas qucconuarus. CUIbHBIE U clla0bie 37eKTpouThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KHCIIast, HEUTpaabHas, IeJ0YHas1. Peakiiiy HOHHOTO 0OMeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC peaKknuu

Heoprannueckas xumust

2.1

Hemeramer. [Tonoxxenne HemeTaiioB B [leproaudeckoil cucTeMe XUMUYISCKUX JJIIEMEHTOB
JI.1. MenpeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DPU3HUECKHE CBOMCTBA HEMETAJLIOB.
AmtoTponsi HeMeTauIoB (Ha IpuUMeEpe KUCaopoaa, ceprl, pochopa u yrieposaa)

2.2

XHWMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETAJUIOB (TAJIOT€HOB, Cephl, a30Ta, Gocdopa,
yriepo/ia U KpeMHHS) ¥ UX COCTMHEHUH (OKCHUIOB, KUCIIOPOICOIEPKAIIMX KUCIIOT,
BOJIOPOJHBIX coeMHEeHMH ). [[puMeHeHre BaXKHEHIIIMX HEMETAIIJIOB M X COCTMHCHUI

2.3

Mertamnel. [lonoxxenue MmetaiuioB B Ilepuoandeckoii cucteMe XuMH4ecKux anementoB 1. M.
MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000J0UEK aTOMOB MeTaylIoB. O0mne
¢uszuveckue cBoricTBa MeTaIIOB. CIIJIaBBl METAIOB. DIICKTPOXUMHUYECKUHN DS
HaIpsDKEHUH METaJJIOB

2.4

XHWMHYECKHE CBOMCTBA BAXKHEHUIIINX METAUIOB (HATPHM, KWK, KaIbITUH, MarHui,
ATIOMHUHHM, LIUHK, XPOM, JKeJIe30, Meflb) U uX coenuHeHuil. OOIIue crnocoObl MoJIy4eHUs
MeTaiuioB. [I[puMeHeHne MeTamioB B ObITY U TEXHUKE

2.5

I'enetnueckas cBsI3b HCOPraHNYCCKUX BCHICCTB, MPUHAJIC)KAIIUX K PA3JIMYHBIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Poinb xuMuu B o0ecrieueHUH 3KOHOTI/I‘-ICCKOI71, 3HCp1"CTPI‘-ICCKOI>i U OUIIEBOM 6C3OH3.CHOCTI/I,
Pa3sBUTUH MCIULIUHBI. Ilonstue o HAaYYHBIX MCTOAAX MO3HAHUS BCHICCTB U XUMHUYCCKUX
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peakuui

3.2 [IpencraBnenust 00 0OMMX HAYYHBIX PUHIMIAX TPOMBIIIJIEHHOTO MOJYyYEHHs BaXKHEUILINX
BelecTB. YenoBek B MUpe BEUIECTB U MAaTEPUAJIOB: BAXKHEHILINE CTPOUTEIIBHBIE MATEPUAIIbL,
KOHCTPYKLIMOHHBIE MaTEPHUAJIbI, KPACKHU, CTEKJIO, KEPAMMKA, MaTEPUaIbI Ul JJIEKTPOHUKH,
HaHOMaTepHuallbl, OPraHuYeCKHe U MUHEpaJIbHbIE Y100peHus

3.3 XHMHUS U 3I0pPOBbE YEJIOBEKA: MTPaBUJIa UCIIOJIB30BAHUS JIEKAPCTBEHHBIX MPENAPaTOB,

IpaBuiia 6€30MacHOTO UCIIOJIB30BaHUS IIPErapaToB ObITOBONM XMMHH B TOBCEAHEBHON
KU3ZHU

IIpoBepsiemblie Ha EI'D nmo xumumn TpedoBaHus K pe3yibTaTaM 0CBOCHHUsSI OCHOBHOM

o0pa3oBaTe/ibHOI MpPOrpaMMbl cpeiHero oomero oopasoBanus u IlepeueHnb 31eMeHTOB

colep:kaHus, nposepsieMbix Ha EI'D mo xumun

Jlnst mpoBeieHUsI €IMHOTO TOCYAApCTBEHHOTO dK3ameHa mo xumum (manee - EI'D mo
XHUMUH) UCTIONB3YETCs TepeueHb (KOAu(pUKaTop) MPOBEPSIEMBIX TPEOOBaHUH K pe3yibTaTam

OCBOCHU

OCHOBHOM 00pa30oBaTeIbLHON MPOrpPaMMBI CpPEIHEro o0Imero obOpa3oBaHHs U

OJICMCHTOB COACPKAHUA.

IIposepsemeie Ha EI'D nmo xumuu tpeboBaHus

K pe3yabTaTaM OCBOCHHS OCHOBHOM 06D330BaTeHBHOﬁ OporpamMmal

cpenHero oomero o0pasoBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yIbTaTaM OCBOCHHS OCHOBHOM
npoBepsie 00pa3oBaTelIbHOW MTPOTPaMMBbI CPETHETO 001Iero 00pa3oBaHuUs
MOTO
TpeboBaHU
s
1 Bnanenue cucteMoi XUMHUYECKUX 3HAHHM, KOTOPAasi BKIIOYACT:
1.1 OCHOBOTIOJIATAIOIINE IOHATUS (XUMHUYECKUHN AJIEMEHT, aTOM, U30TOMbI, DIEKTPOHHAs

0060J104Ka aToMa, S-, P-, d-dIeKTpOHHEBIE OPOUTAIN ATOMOB, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHME aTOMa, HOH, MOJIEKYJIa, BAJIEHTHOCTD, JIIEKTPOOTPUIIATEILHOCTD, CTENEHE
okucnenus, xumudeckas cBs3b (O~ u T-CBA3D | kparupie cpasu), rubpuausanus
aTOMHBIX OpOMTANIEH, KPUCTAIINYECKAs PEMIETKA, MOJIb, MOJIAPHAs MACCa, MOJIAPHBIN
00bEM, MOJIIPHAS KOHIIEHTPALHUS, PACTBOPhI (MCTUHHEIE, UCIIEPCHBIE CHCTEMBI),
KPUCTAIUIOTHIPATHI, YIJIEPOAHBIN CKeleT, (PyHKIMOHAIbHAS TPYIIa, PaauKall,
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M30MEpBl, CTPYKTYpHAs popmyna, n3oMepus (CTPyKTypHasi, reoMeTpudeckast (Iuc-,
TPAHCHU30MEPHS ), TOMOJIOTHUECKUN Psifl, TOMOJIOTH, YIIIEBOIOPOIbI, KHCIOPOA- U
a30TCOJIEpIKAIIE COCTUHEHUS, OMOJIOTHYECKN aKTUBHBIE BEMIECTBA (YTIIEBOIbI, )KUPBI,
0K ), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS,
KPEKUHT, pU(OPMHUHT, TUITBI XUMUYECKUX PEAKIHiA (OKHCIUTEIHHO-
BOCCTAHOBHUTCJIbHBIC, 5K30- U SOHAOTCPMHUYCCKUEC, PCAKIIUU HOHHOTI'O 06MeHa, ToOMO- U
reTeporeHHble, 00paTUMble U HEOOPATUMBIE), PACTBOP, MIEKTPOJIUTHI, HEAEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOIUAIIHS, CTEIICHD JIUCCOIMAIINH, OKUCITUTEb,
BOCCTaHOBHTEJIb, JICKTPOJIH3, CKOPOCTh XUMHUECKON PEeaKIni, XUMHIECKOE
paBHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOEHUSI OpraHMYecKuX BemecTs A.M.
Bbytneposa, Teopus anekTposMTHYeCKOr nuccounanuu, [lepuoanueckuit 3akon J[. 1.
MenpeneeBa, 3aKOH COXpPaHEHHS MACChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XHUMHHU, MUPOBO33PCHYCCKUEC 3HAHUS, JIC)KAIUC B OCHOBC IIOHUMAaHUA NPUINHHOCTU U
CUCTEMHOCTH XUMHNUYECCKUX ﬂBHGHI/Iﬁ, COBPEMEHHEIC NIPEACTABIICHUSA O CTPOCHUN
BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM W HAJIMOJICKYJIAPHOM YPOBHAX

1.3

IpEACTABJICHUA O MCXaHU3MaX XUMHUUYCCKUX peaKuHﬁ, TEPMOIUHAMHNYCCKUX U
KHMHETHYCCKUX 3aKOHOMCPHOCTAX UX IMMPOTEKAHHA, O XUMHUYECKOM PaBHOBCCHUH,
AUCTICPCHBIX CUCTEMAX

1.4

(akTonornueckue CBeICHUS O CBOICTBaX, COCTaBe, MOJYyYeHUH U 0€30TIaCHOM
WCIOJIb30BAHNHU BaXHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB B OBITY U
MIPAKTUYECKOU NEeSTeIbHOCTH YEeJIOBEKa

1.5

oO1Ire HaydHbIe TPUHITUIIBI XHKMUYECKOTO MPOU3BOICTBA (HAa IPUMEpPE IPOU3BOICTBA
CEPHOM KUCIIOTHI, aMMHUaKa, METaHOJIa, TepepaboTKu HEPTH)

ChopmupoBaHHOCTH YMEHUIA BBISBISTS:

2.1

XapaKTCPHBIC ITPU3HAKH U B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPpUMCHATDb
COOTBCTCTBYIOIIHC IMMOHATHUA ITPHU OITMCAaHHUU CTPOCHUA U CBOMCTB HCOPraHN4CCKUX U
OpPraHU4€CKUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMOCBS3b XUMHUYECKUX 3HAHUH C HOHATHUSIMU U MMPEACTABJIICHHUAMU APYTUX
npeaAMETOB UIA 0oJiee 0CO3HAHHOIO IIOHUMAHHUS U OOBSICHEHHS CYIIHOCTU
MaTepUuajJIbHOI'0 €AMHCTBA MUPA

C(l)OpMI/IpOBaHHO CTb YMCHUA UCIIOJIB30BATh:
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3.1

HAaMMEHOBAHUS XUMUYECKUX COCIMHEHNN MEKIyHAPOJHOTO CO3a TEOPETUUECKOU U
MIPUKIIAJHOM XMMHH U TPUBHAJIBHBIC HA3BaHUS BELIECTB, OTHOCSIIUXCS K H3y4YEHHBIM
KJIacCaM OpraHU4eCKUX U HEOPTraHUYECKUX COCIUHEHUN

3.2 XHUMHYECKYI0 CUMBOJIMKY JJIs COCTAaBJICHUS (DOPMYIT HEOPTaHNYECKUX BEIIECCTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKEJICTHBIX) (hOpMYJT
OpPraHMYECKUX BEIIECTB

4 CdopMHpOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATH:

4.1 HEOPraHMYECKHE BEIIECTBA, CAMOCTOSTEILHO BEIOMPATh OCHOBAHMS M KPUTEPHH IS
KJIACCU(UKAIIUU U3Y9IaeMbIX XHMHYECKHX 00OBHEKTOB

4.2 OpraHWYECKHE BENIECTBA, CAMOCTOSATEIIFHO BEIONPATh OCHOBAHMS U KPUTSPUU JIJIS
KJIACCHU(PUKAITUN U3YIaeMbIX XHMHYECKHX 00BHEKTOB

4.3 IO Pa3JIMIHBIM MPHU3HAKaM (YUCITY H COCTaBY PearupyroniuX BEMIECTB, TETIOBOMY
3¢ dexTy peakiuu, N3MEHEHHUIO CTETICHEH OKUCIICHHUS 2JIEMEHTOB, 0OPaTUMOCTH
peaxkiuu, y4acTuIo KaTaau3aTropa)

5 CdopMHUpOBaHHOCTH YMEHHS XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM H BO30Y>KJICHHOM COCTOSIHUH) U HOHOB XUMHUYECKHUX AeMeHTOB 1 - 4
nepuoioB Ileproauueckont cucremsl JI.M. MenzaeneeBa u ux BaJl€HTHbIE BO3MOKHOCTH,
UCIIOJIb3Ys IOHATHS S-, P-, 0-3J1eKTpOHHBIE OPOUTAIIN, SHEPTETHUCCKHUE YPOBHH

6 ChopmupoBaHHOCTH YMEHUS OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMblX UMH COCAWHEHUH 1O MEepHoJaM U rpyImam

7 ChopmupoBaHHOCTH YMEHHUSI COCTABIIATh YPAaBHEHUS XUMHUUECKUX PEaKIUN U
PacKpbIBaTh UX CYIIHOCTH:

7.1 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI OCPEICTBOM COCTABICHHUSI SJICKTPOHHOTO
OanmaHca 3TUX peakiui

7.2 YpaBHEHUS PEaKIUil pa3InYHbIX TUIIOB; TIOJHBIC U COKPAIICHHBIE YPaBHEHHSI peaKIIui
HMOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, PU KOTOPBIX 3TU PEAKIIMH UIYT O KOHIIA

7.3 peaxiuii THAPOIN3a, peakinii KOMIUIEKCooOpa3oBaHus (Ha IpUMepe

THUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/ISI)
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CdhopmupoBaHHOCTH YMEHHUS TOATBEPKAATH:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapakKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH
OpPraHUYECKUX COEMHEHHMIT OT KpaTHOCTH U TUIA KOBaJeHTHOH cBssu (O~ u T-CBA3N
), B3aMMHOTO BJIMSHHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX, @ TAKXKE OT 0COOEHHOCTEM
peaNu3aluy pa3IMIHbIX MEXaHU3MOB NPOTEKAHMS PEAKIUii

8.2

XapaKTEPHbIE XMMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIUMH IKCIIEPUMEHTAMHU U
3aIUCSIMU YPAaBHEHUN XUMHUYECKUX PEAKIINI

CdopMHUpPOBAHHOCTH YMEHHS XapaKTEPU30BaTh COCTAB U BAXXHEHIIINE CBOMCTBA
BEIIIECTB, MPUHAICKAIINUX K OTIPEICTICHHBIM KJIaccaM U TPYIIaM COeIMHEHUI
(TIpocThIe BEIIECTBA, OKCUIBI, TUAPOKCHIBI, COJIU; YTJIEBOAOPOIbI, TPOCTHIE YPUPHI,
CIIUPTHI, (DEHOJIBI, aJTbJICTH/IbI, KETOHBI, KAPOOHOBBIEC KUCIIOTHI, CIIOKHBIE A(DUPBI, KUPBI,
YTJIEBOJIbI, aMUHBI, AMUHOKHUCIIOTHI, OSITKH)

10

ChopmupoBaHHOCTH YMEHHUS IPOBOJIUTH PACUYETHI 10 XUMUUYECKUM (hopmMyliaM u
YPaBHEHHUSAM XMMUYECKHUX PEAKIMH € UCTIOJIb30BaHUEM (PU3MUYECKUX BEIMYHH:

10.1

Macchl (00beMa, KOJTMYeCTBa BEIIECTBA) TIPOIYKTa PEAKIIUH, €CITH OJTHO M3 UCXOTHBIX
BEIIECTB JIaHO B BU/JIE PACTBOPA C OMPEAECICHHON MacCOBO J0JIei paCTBOPEHHOTO
BEIIIECTBA WM JIAHO B U30BITKE (MMEET MIPUMECH )

10.2

MacCOBOM MM OOBEMHOM J0JIH, BBIXOAA MPOAYKTA PEaKIIMH

10.3

TEIJIOBOTO 3 deKTa peakuit

10.4

00BEMHBIX OTHOIIIEHHI Ta30B

10.5

110 HAXOXICHUIO XUMHUYECKOH (1)OpMy'J'IBI BCIICCTBA

11

Brnanenue cucreMoil 3HaHUM 0 METOJax HAYYHOT'O IO3HAHUA SIBJICHUI npupoanl,
HCIIOJIb3YEMbBIX B €CCTCCTBCHHLIX HAYKaX U YMCHHUEC ITPUMCHATH 3TU 3HAHUA ITPU
OKCIICPUMCHTAJIIbHOM HUCCIICAOBAHNU BCUICCTB U JIA OOBSICHEHUSI XUMHUECKUX HBHCHHﬁ,
HMECIOIINX MECTO B IPHUPOAC, HpaKTH‘leCKOﬁ JIeSITEILHOCTH YEJIOBEKAa U B IOBCEIHEBHOM
KHN3HH

12

CdhopmupoBaHHOCTH YMEHHS PUMEHSTH (MCIIOJIB30BATh) 3HAHUS O COCTaBE U
CBOMCTBAX BEILECTB ISl SKCIEPUMEHTAIBHOM MPOBEPKU TUIIOTE3 OTHOCUTEIBHO
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3aKOHOMEPHOCTEH NPOTEKAHNS XUMUYECKUX PEAKLIUNA U IPOTHO3UPOBAHUS
BO3MO’KHOCTEH MX OCYIIECTBIICHUS; CHCTEMHBIE XUMHUECKUE 3HAHUSA IS OOBSICHEHHS U
IIPOTHO3UPOBAHHUS SIBJICHUM, UMEIOIUX €CTECTBEHHOHAYYHYIO IIPUPOLY; Ul IPUHATUSA
IPaMOTHBIX PELICHUN TPOOIJIEM B CUTYaAlUsX, CBSI3aHHBIX C XUMUEH

13

ChopMUpOBaHHOCTh YMEHUS TUIAHUPOBATH U IPOBOJUTH XUMUYECKUN IKCTIEPUMEHT
(mony4yeHue U U3y4eHHe CBOMCTB HEOPTaHUYECKUX U OPraHMYECKUX BEIECTB,
Ka4eCTBEHHBIE PEaKIINU YTIEBOAOPOJIOB PA3IHMYHBIX KJIACCOB M KHCJIOPOICOAEPKAIIIX
OpraHn4e€CKuUX BEUICCTB, PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 paCIIO3HABAHUIO
HEOPraHMYECKUX ¥ OPraHWYeCKUX BEILIECTB) C COONIOIEHNEM MTpaBUIl O€30I1aCHOTO
oOpallleHus ¢ BElleCTBAMHU U J1abOpaTOPHBIM 000py0BaHKEM; (POPMYINPOBATH LIETU
WCCIIEIOBAHUS; TIPEJICTABIIATE B Pa3IMIHON (JOpME pe3ynbTaThl SIKCIIEPUMEHTA,
AHAJIIM3UPOBATH U OUCHUBATH UX JOCTOBCPHOCTH

14

ChopmupoBaHHOCTh YMEHHUS OCYLIECTBIISTD LI€JICHANPABICHHBINA NOUCK XUMHUYECKON
nH(pOpMalLUY B pa3IMUHBIX UCTOYHUKAX (Hay4dHasi U yueOHO-Hay4YHas JIUTeparypa,
cpeacTBa MaccoBoi nHGopMaluu, cetb HTepHET U Ipyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUYECKYIO HHPOPMAIHIO, TepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUU C TIOCTABJICHHOW y4eOHOM 3amayueit

15

CdopMHUpOBaHHOCTH YMEHHS TPOTHO3UPOBATH, aHATU3UPOBATH M OLICHUBATh
MH(POPMAIIHIO C TIO3UITUH IKOJIOTHIECKON O€30TaCHOCTH MOCIEACTBUI OBITOBOM 1
MTPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJI0OBEKA, CBSI3aHHOM C MepepabOoTKOM BEIIECTB;
c(hopMUPOBAaHHOCTh YMEHHN OCO3HABATh OMMACHOCTh BO3JICHCTBHS Ha )KUBBIC
OpraHU3MbI OIIPEICTICHHBIX BEIIECTB, IOHUMAsi CMBICH TIOKa3aTess MpeaeIbHON
JOTTYCTUMOM KOHIICHTPAIIUHU, U TIOSICHATH Ha IPUMEPAX CIIOCOOb YMEHBIIICHHUS U
MPEAOTBPAIICHUS UX BPEAHOTO BO3JCHCTBUS Ha OPraHu3M YeJIOBEeKa

IlepedeHpb 3IEMEHTOB COJiepKaHMs, TpoBepsseMbIX Ha EI'D mo xumun

Kon

[IpoBepsieMblil IEMEHT coAep KaHUS

TeopeTI/Iqecxne OCHOBBI XMMHHU

1.1

Crpoenue BeniectBa. CoBpeMeHHasi MOJEINIb CTPOEHUs aToMa. Pacnipenenenue
3JIEKTPOHOB I10 SHEPreTUYeCKUM ypoBHAM. Kinaccudukanyss XMMHUYECKHX 3JIEMEHTOB.
OCco0OCHHOCTH CTPOCHHS SHEPreTHIECKUX YPOBHEH aToMOB (S-, pP-, d-37IeMeHTOB).
OcHOBHOE U BO30YX/I€HHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAsI KOH(PUTYpalus aToMa.
BanenTHbI€ 2JIEKTPOHBI
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1.2

[Tepuonnueckas cucreMa xumuieckux aneMeHToB .M. MenneneeBa. @u3nyeckuil
cmbica [lepuoauueckoro 3akona JI.M. Menneneesa. [IprunHel 1 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COEAMHEHHUH 110 NIEpHOJaM U IPYIIIaM.
3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB MPOCTHIX BEIIECTB, BOAOPOJHBIX COCAUHEHUH,
BBICIIMX OKCHJIOB U TUJPOKCUJIOB

1.3 BanentHoctb. DnekTpooTpuiateabHOCTh. CTEreHb OKUCICHUS

1.4 Bunel xumudeckoi cBsi3U (KOBaJIeHTHas!, HIOHHAsI, METAJIJINYECKasl, BOJOPOIHAS) U
MEXaHU3MBbI €€ 00pa3oBaHus1. MexXMOJIeKyIsIpHbIe B3auMo/ieicTBYs. BemecTra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYISIPHOTO CTPOEHUs. THUIIbI KPUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOICTBA BEILIECTB OT TUIA KPUCTATUINYECKOHN pEeIeTKH

1.5 Xumunyeckas peakuus. Kiaccuukanys XMMUUeCKUX peakliii B HEOPraHU4eCKO! 1
OPraHNYeCKO XMMHH. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB

1.6 CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB

1.7 Tennossie 3 PEeKTh XUMHUUECKUX peakiuidi. TepMOXUMHUUECKHE YPAaBHCHHS

1.8 OO6patumbie peaknuu. XUMHYECKOe paBHOBecHe. DaKTOPHI, BIMSIONINE HA COCTOSIHUE
xuMuueckoro paHoBecus. [Ipunmmn Jle [llarense

1.9 DnexTponuTHueckas auccouuanus. CuiabHble U cradble 37eKTpoauTsl. Cpesia BOJHBIX
pPacTBOPOB BEIIECTB: KKCIas, HeUTpanbHasi, miesnounas. CTeneHpb AUCCOIUAIIIH.
Peakuuu nonHoro obmena

1.10 |Tuxaponu3 coneit. MonHOE npou3sBeneHre Boabl. Bogopoaubiii mokaszatens (PH)
pacTBopa

1.11 | CnocoOsl BeIpakeHUsI KOHIIEHTPAIIMU PACTBOPOB: MaccOBast 10Ji1 PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAsA KOHIIEHTpalus. HacbllieHHbIe 1 HeHACBIIEHHBIE PACTBOPSI,
pacTtBOopuMOCTh. Kpucramioruaparsl

1.12 | OkucauTenbHO-BOCCTAaHOBUTENbHBIE peakiuy. [ToBeieHre BelecTB B cpesiax ¢ pa3HbIM
3HayeHueM PH. MeTobl 351eKTpoHHOTO OanaHca

1.13 | DnekTponu3 pacTBOPOB U PACILUIABOB COJIEH
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OCHOBBI HEOPraHUUYECKON XUMUU

2.1

Knaccugukanus HeopraHnyeckux coeannennit. HoMmeHnkinarypa HeopraHm4ecKux
BEILECTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPHM, KK, KaIbIIUH, MarHui,
ATIOMUHUM, IIMHK, XPOM, JKeJe30, Me/b) U UX coeanHeHuni. O01me crnocoObl
MOJTy4eHUSI METaJIJIOB

2.3

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJUIOB (TaJIOT€HOB, CEephl, a30Ta, Gocdopa,
yriaepoJia ¥ KpeMHHUs) U UX COeTMHEHHU (OKCHUIO0B, KUCIOPOICOAePKAIUX KUCIIOT,
BOJIOPOJIHBIX COEMHEHMI)

24

I'enetmueckas CBSI3b HEOPraHN4YCCKUX BEIICCTB, IPUHAAJICKAINNX K pa3JIMIYHBIM
Kj1accaM

2.5

WNnentuduxaius HeopraHnyeckux coeiuHeHnid. KauecTBeHHbIe peakliny Ha
HEOPraHMYECKHE BEIECTBA U HOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX COCAUMHEHUN
A.M. bytnepoBa. YriepoIHbIi CKEIET OpraHudecKoil MojeKyibl. KpaTHOCTb
xumudeckoit cBsi3u, O~ u T-CBA3U  gpd- sp?- sp-rubpummsammu opbuTaei aToMoB
yriaepojaa. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOSHHS MOJIEKYJI.
I'omonoru. I'omonoruyeckuii psa. M3omepus U M30Mepbl

3.2

[Tonsitre o ¢pyHkuroHanpHOMU rpymme. OpueHTannoHHbIE 3G (HEKTh 3aMeCTUTENeH

3.3

HpeﬂCTaBHeHI/Ie (6] KJ'IaCCI/I(bI/IKaLII/II/I OPraHUuYCCKUX BCIICCTB. HOMGHKJ'IaTypa
OPraHu4YCCKux COCIMHECHU I (CI/ICTeMaTI/I‘ICCKaﬂ) W TPUBUAJIBHBIC HA3BAHUA BayKHEHIITNX
HpeﬂCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CB006OIHOPAMKATBHBINA U MOHHBIM MexaHu3Mbl peakuuu. [lonsTue o HykiIeoduie u
anektpoduie. [lpaBuno MapkosHukoBa. [Ipasuiio 3aiinieBa

3.5

Ankanpl. XMMHUYECKHE CBOMCTBA aJKaHOB: TaJIOTCHUPOBAHUEC, ICTUAPUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKUHI', U30MCPpU3alus, TOPCHUC. HOJIy‘{eHI/IC AJIKaHOB.
HHKJ’IO&J’IK&HLI. Cneun(pmca CBOMCTB ITUKJIOAJIKAHOB C MaJIbIM pa3sMEpoM LUKIIA.
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PeaKL[I/II/I INPHUCOCAUHCHHA U paIMKAJIBHOI'O 3aMCIICHUA

3.6

AnkeHpl. XUMUYECKUE CBOMCTBA: PEaKUU NPUCOECTUHEHMS (TaIOT€HUPOBAHUE,
TUAPUPOBAHUE, THAPOTAJIOTEHUPOBAHUE, TUAPATALNS ), TOPEHUS, OKUCICHUS U
nonuMepu3anuu. [IpomsliieHHbIe U 1a00paTOPHBIE CIIOCOOBI MTOJIyYEHHS AJIKEHOB

3.7

AnkaaueHbl. XMMUYECKHE CBOMCTBA AJIKAJUEHOB: PEAKIIUU PUCOEIUHEHUS
(runpupoBaHUe, raJOTeHUPOBAHUE), TOPEHUS U noaumepu3anuu. [lomydenue
alIKaJINeHOB

3.8

AnkuHBI. XMMHUYECKHE CBOMCTBA: PEaKIIMK MPUCOEAUHEHUS (TaIOTeHUPOBAHUE,
TUIPUPOBaHUE, THApATALUs, THAPOTAIOTEHUPOBAHUE) KaK CIIOCO0 MOJTydyeHUs
MOJIMMEPOB M IPYIUX MOJE3HBIX NPOAYKTOB. Peaknnu 3amenienus. ['openue anerunena
KAaK MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIs1 CBAPKHU U PE3KH METAJIIOB.
[IpumeneHnue aneTuiieHa

3.9

Apenbl. XUMHYECKHE CBOMCTBA O€H301a: peaKIUU AIEKTPOPUIBHOTO 3aMelIeHHUS,
npucoeAnHEeHUs (TUIPUPOBAHKE, TajloreHupoBanue). Peakius ropernsi. OCOOEHHOCTH
XUMUYECKUX CBOMCTB Tomyosia. [Tonydenue 6en3ona. OCOOEHHOCTH XUMHUECKHIX
cBoiicTB ctupoia. [Tommmepusanus cruposia. CriocoOb! MOTYYCHHS U TPUMEHEHNE
apoOMaTUYECKHUX YIJIEBOJIOPOJIOB

3.10

Cnuptsl. [IpenenbHbie 0THOATOMHBIE CHUPTHL. XUMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS HAMYUS THAPOKCOTPYIIIHI, C
raJIOreHOBOIOPOIaMHU KaK CIIOCO0 MOTYyYeHHS PaCTBOPUTEIIEH, BHYTPU- U
MEKMOJIEKYJIApHas neruaparanus. Peakuus ropenus. [loydenue stanona: peaxus
OpOXKEHUS TITFOKO3bI, THApATAIUs dTHICHA. DTHUICHTIMKOIb U TJIUIEPUH KaK
MPEACTaBUTEIN IIPEICTbHBIX MHOTOATOMHBIX CITHPTOB

3.11

®enoi. XuMHUYEeCKHE CBOWCTBA ()eHOIIA (PEaKIK ¢ HATPUEM, TUAPOKCHIOM HATPHS,
opomom). [Tonyyenue penomna

3.12

Anpbrernnpl. XMUMHUYECKHE CBOMCTBA MPEACIBHBIX AJIbAETUI0B: THAPUPOBAHMUE;
KayeCcTBEHHbIE PEAaKLMU Ha KapOOHMUIIbHYIO Tpyny (peakius "cepeOpsiHOro 3epkana',
B3aumoieiicTre ¢ ruapokcugom meau (11). [onyyenue npenenbHbIX albACTUA0B:
OKHUCJICHHE CIIUPTOB, THApaTalys aleTUiIeHa. ALIETOH KaK IPEICTABUTENIb KETOHOB.
OCOOEeHHOCTH peaKlUu OKUCIICHHUS alleTOHA

3.13

Kap6OHOBLIe KHUCIOThl. XMMHYECKHE CBOMCTBA MpEACIbHBIX OJJHOOCHOBHBIX
Kap6OHOBLIX KuCI0T. OCOOCHHOCTH XUMHUECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
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HonyquI/Ie IpeACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHUCJICHHUC aJIKaAHOB,
AJIKCHOB, IICPBUYHBIX CIIUPTOB, aJIbACTUIOB. Bricmne MNpEaACIbHBIC U HCIIPCACIIbHBIC
KapOOHOBBIE KUCIIOTHI

3.14 | Cnoxxubie 3¢pupsl 1 kupbl. COCOOBI OTYYEHUS CIOKHBIX 3(upoB. OOpaTuMOCTh
peakuu drepudukanuu. [IpumeHeHne cnoXHbIX 3(PUPOB B MUIIEBON 1 apdroMepHOi
MIPOMBIIITIEHHOCTH. JKHUpBI KaK CII0XKHbIE 3(UPBI MNIHIIEPUHA U BBICIIMX KapOOHOBBIX
KHMCJIOT. XMMHUYECKHE CBOVMCTBA )KMPOB: TMAPUPOBAHUE, OKACIeHNe. [ uaponns, nim
OMBUIEHHE, KHUPOB KaK CIIOCOO MPOMBIIUIEHHOTO TOJIYYEHUsI COJIeH BBICIINX

KapOOHOBBIX KHUCJIOT. Mpu1a kax comn BeicImmx KapOOHOBBIX KUCIIOT

3.15 | XuMuyeckue CBOWCTBA IITFOKO3BI: PEAKIIUHU C yIaCTHEM CIHPTOBBIX M aJbJICTUTHON
TPYII U MOJIOYHOKHCTIOE OpoxeHue. [IpuMeHenne riioko3sl, ee 3HaueHue B
KU3HEACATEIIbHOCTH Oprann3ma. Jlucaxapuapl: caxapo3a, MajbTo3a.
BoccranaBnuBaronye 1 HEBOCCTaHABIMBAKONINE AUcaxapuasl. [ maponns aucaxapuaos.
[Tonucaxapuasl: KpaxMail, INIMKOTeH. CTpoeHrne MaKpOMOJIEKYJI KpaxMalla, IIIMKOTeHa 1
LEeJUT0NI03bl. PHU3MYECKUE CBOMCTBA Kpaxmala M LeJUI0I03bl. XUMUYECKHUE CBOWCTBA
KpaxMmaja: TUJIPOJIN3, KadeCTBEHHAsl peakius ¢ HOAOM. XMMUYECKHE CBOHCTBA
LEJITF0JIO3bL: THIPONIN3, oJydeHue 3(hupoB 1emmono3bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEJIK)

3.16 AMUHBI. AMHUHBI KaK OpraHUYECKHNE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTAMH,
peakIus TOpeHHs. AHWIMH KaK PEJCTABUTE]Ib apOMATHICCKHX aMUHOB. X UMHUYCCKUE
CBOMCTBA aHMJIMHA: B3aWMOJICHCTBUE C KUCIOTaMH, OPOMHOM BOJIOH, OKHCIICHHE.
[TonydeHne aMUHOB aJIKMJIMPOBAHUEM aMMHUaKa U BOCCTaHOBJICHUEM
HUTPOIIPOU3BOIHBIX YIIIEBOIOPOJIOB

3.17 | AMUHOKHCIIOTHI ¥ O€TTKH. AMHUHOKHCIIOTHI KaKk aM(OTEpHBIE OpraHUIECKHE
coenuHeHusi. OCHOBHbIE AMUHOKHUCIIOTHI, 0Opa3yromue 6enku. XuMU4ecKrue CBOMCTBa
OCJIKOB: TUAPOJIN3, ICHATYpAIlHs, KAYeCTBEHHbBIC (IIBETHBIC) PEAKIIMK Ha OCIIKK

3.18 |Crpoenue u CTpyKTypa NOIUMEPOB. 3aBUCUMOCThH CBOMCTB MOJIMMEPOB OT CTPOCHUS
MoJieKysl. OCHOBHBIE CIIOCOOBI MOJTYYEHHS] BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI:
peaxiuu noJuMepu3aliy 1 nolukouaeHcanuu. Kinaccuduxkarys BoIoKoH

3.19 |Unentudukanus opraHMUECKUX coeqUHEeHH. Perienne skcrepuMeHTaabHbIX 3a7a4d Ha
pacro3HaBaHUE OPraHUYECKUX BEUIECTB

3.20 I'eneTnueckas cBsI3b MCKAY KJIaCCaMH OPraHUYICCKHUX COCIMHEHUH
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XUMHS U )KU3Hb

4.1 XuMmus B oBceiHEBHOM »ku3HU. [IpaBuia 6e3onacHoii pabOThI C €IKUMHU, TOPIOYUMHU U
TOKCHUYHBIMU BEIIECTBAMH, CPEIACTBAMU OBITOBON XUMHUH

4.2 XuMUs U 3I0pOBbe. XUMUS B MEAULIMHE. XUMUSI U CEIBCKOE XO35UCTBO. XUMUS B
MIPOMBIIIJIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIA U MOMYTHBIN HEPTSIHON ra3bl, UX
cocTaB u ucnoJyibzoBanue. CocraB HePTH U ee nepepadboTka (MPUPOIHBIE UCTOUHUKH
YTJIE€BOJA0POIOB)

4.3 XUMUS B 3KOJO0THsL. XUMHAUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbl U €ro
nocieacteusi. Oxpana rugpocdepsl, OBk, aTMOCchepsl, Popsl U hayHbI OT
XUMUYECKOTO 3arps3HeHus. [Ipobiema oTX010B ¥ MOOOYHBIX MPOTYKTOB.
AJbTEepHATUBHBIE HCTOYHUKHU YHEPTUN

4.4 OO611ue npeacTaBiIeHNs O MPOMBIIUIEHHBIX CIOCO0aX MOJYYEHHs] XUMUYECKHX BELIECTB
(Ha MpUMepe MPOM3BOJICTBA aMMHAKa, CEPHON KHUCIOTHI). UepHast 1 1IBETHAsI
Metamryprusi. CTEKJIO U CUJIMKaTHAs: TPOMBIIUIEHHOCTh. [IpoMbliieHHas
opranuueckas xumus. CeIpbe 17151 OPraHuYeCcKOil MPOMBIIIEHHOCTH

5 Tumbl pacueTHBIX 3a/1a4

5.1 Pacuetsl Macchl BeliecTBa Ui 00beMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce Wik 00beMy OJJHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEILECTB

5.2 Pacuets! TerioBoro addexra peakuun

5.3 Pacyetbl 00BEeMHBIX OTHOIIIEHUH ra30B MPU XUMUYECKUX PEaKIHUIX

54 Pacuetsl macchl (00beMa, KOJTMYECTBa BEIIECTBA) IPOIYKTOB PEAKIIMH, €CIH OJHO U3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5 Pacuetsl MmaccoBo# i 00BEMHOM JI0JIM BBIX0/1a IPOAYKTA PEAKIIMH OT TEOPETHUECKU
BO3MOYHOTO

5.6 Pacuetsr macchl (00beMa, KOJIMYECTBa BEIIECTBA) IPOIYKTA PEAKIH, €CITU OJTHO U3

BCIICCTB JaHO B BUJIC paCcTBOpaA C OHpCI{CHeHHOﬁ MacCOBOM JoJjei pacTBOPCHHOT'O
BCIICCTBA
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o.7

Pacuers! ¢ ucnonp3oBaHUEM NMOHATHH "MaccoBast 104", "MoJiipHas KOHLIEHTpauus'",
"pacTBOPUMOCTD"

5.8

Haxosxnenue MonexymnsipHOl GOpMyJbl OpraHUYECKOTO BEIIECTBA 10 €ro TUIOTHOCTH U
MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIIMX B €r0 COCTaB, WJIM MO NPOIyKTaM CrOpPaHUs
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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. Opranuueckas 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.M., HoBommuckas H.C. Xumus: yueOnux mias 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.

. CeepmiioBa H.JI., Kapramos C.H., Panyruna O.I"., KonnueBa A.I1. Xumusi:
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.I1BetkoB JI.A. Opranwdeckas xumusi: y4eOHuUK s ydammxcs 10-11

KJIaccOoB 00I1eo0pa3zoBaTenbHblXx yueOHbIX opranmuzanuii. 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 BonHa», 2001 rog.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI 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 xumun http://c-books.narod.ru

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

CraThy 0 XUMHUYECKUX JIEMEHTaX ¢ dKcriepuMernTamMu Www.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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