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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ylbTaTaM OCBOCHMS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEAHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npeacraBiaeHHbix B DegepasbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu npemnogaBaHus
yueOHOro mpeamera «XuMus» B 00pa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qenepany, peaqu3yIOLIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToyiokeHu «CTpareruu pa3BUTHUsl BocnuTaHus B Poccuiickoii
Odenepanuu Ha niepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt cTpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHs O0YUYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumusa» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxeHuss I'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
collepKaHMsl, pPe3yJbTaToB OOy4YeHHS W TpeOOBaHWN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreoOpazoBaTeIbHON OpraHu3aluu, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTallOM pealn3aliy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO 00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O M TpUpOJHOW cpere. Peamnsyercs xumuueckoe o0Opa3oBaHHE
o0y4aroUIMXxcs Ha YPOBHE CpPEeIHEro o0Iero oOpa3oBaHusl CpeCcTBaMU y4eOHOTO
npeaMera «XuUMUA», COIAEPKAHHE M IOCTPOEHUE KOTOPOIO ONpPENETIEHBl B
nporpaMMe MO XUMHUU C y4€TOM CHenu(PuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUU TPUPOABI U B MaTEPHUATBbHON KW3HM OOIIECTBa, a TaKXkKe C Y4ETOM
o0mMX 1eneil M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XvMHS KaK AJEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOW IUBWJIN3AIIMK, B CO3JIaHUU HOBOM 0a3bl MaTepHAIbHOUN KYJIbTYpPHI.
OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOrO MPEACTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (opMUpYETCSs B XMMHUU Ha OCHOBE MOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJ€HA Ha pEIICHUE
MI00anbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — ChIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOMMMH LEIAMU WU NPUHIUIAMH CPEAHEro oOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM Ui  BBIPAaOOTKM  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJAOJLKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas W HeoOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHCHTOM COJICpKaHUSI KOTOPBIX SIBJITIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 0OOIIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUPOBAHUE JAHHON CUCTEMBI 3HAHUN IMPU WU3yYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpamMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYeHHIO Yy4eOHOTO MaTepuala u O0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW HAa  ONpeNeIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TAaKXKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
NpeicTaBleHuii o0 cTpoeHun BemecTB. CBelneHUs 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOOB /IO CIOKHBIX OHMOIOTHUYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHudeckod XUMHH I[OJY4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O 00IEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEICTABIICHUSI O XUMHYECKOU CBSI3M, KIIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIINH.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsi M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOpPETHYECKU MaTepral ¢ (PAKTOJOTMYECKUE CBEJAEHUS O BeElIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mias u HeopraHu4eckas
XUMUSD» OOy4YarolmMMCsl TMPEJOCTaBISECTCSI BO3MOXKHOCTh OCO3HATh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOILETEOPETUYECKUX U METOAOJOTUYECKUX MO3UIUMI,



riyoXe TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 OOBACHSAIOMIENH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TaKKE O XUMHUECKUX PEaKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus pAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTaMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIBHOW M TPAKTUYECKOU
JeSTEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLeccy
TBOpPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKCHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npoOjieMax, CBSI3aHHBIX C XUMUEHW, KPUTUUYECKH OCMBICIMBATh HMHGOpPMALUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHCHMS] 3HAHWM, PEIICHUS WHTEIUICKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeaMeTra  «XUMHs»  JTAaHHOTO  yPOBHS  M3YyYEHUs] OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOy4aromuXcs MHUPOBO33PEHUYECKON OCHOBBI JIJISi TTOHUMAHUS
¢unocopckux uuen, TakMX Kak: MaTepUaAbHOE €IWHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBJICHUH IYyTEM OSKCHEPUMEHTA H
pelIeHus] TMPOTUBOPEYMM MEXAy HOBBIMH (aKTaMU U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTUYECKUX MpodieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX
TEXHOJIOTUM U MaTEpHaOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTHS U COLMAIHA3ALUU
oOydJaromuxcs NPUHSTHIE MPOTPAMMON IO XUMHUU TMOJIXOJbI K OIPEACICHUIO
colepKaHUs ¥ TOCTPOCHUSA TMpeAMETa MpeaycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAIBHBIX YYEOHBIX JEUCTBUI, WMEIONMX 0a30BO€ 3HAYCHUE IS
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHUs MpoOiieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAIK, HEOOXOIUMBIX /I MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HCCIIEIOBATEIIbCKON NIESITENIbHOCTH, 3aHUMAIOIIEl Ba)KHOE MECTO B IMO3HAHUH
XUMUHU.

B mpakTthke mnpenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPECICHUN
COJIEpKAaTENIbHOM XapaKTePUCTUKU LEeJed HW3yuYeHHsl MpeIMeTa HampaBJICHUEM
MEPBOCTEIIEHHOM 3HAYMMOCTHU TPAJULIMOHHO MPU3HAETCA (POPMHUPOBAHHE OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOMN
NEATeNIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KylnbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K OMNPEAECICHUIO LEJIEW W3y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH H3YYEHHs IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKHMX 3HAHUW Kak  BaxkHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

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

e pa3BUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkaresibHas XapaKTEpUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XUMUM B OoJblIed  cTermeHu OTHA€Tcs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEpKaHus OOy4YeHHs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00I11€00pa30BaTebHON OpraHu3alliy, BIAJCIONIETO HE
HA0OpoM 3HaHUU, a (YHKIIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYyYEHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HU
JUTSL peHIEeHUs TPAKTUYECKUX 3aa4.

B cBf3u ¢ 9TUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAaUEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTanys oOy4yarIInXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHME  WHTEUIEKTYyalbHO  PAa3BUTON  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPHUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
PUMEHEHHEM;

dbopMupoBaHue 'y OOYyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOLIMX YHUBEPCAIbHOE 3HAYEHUE [JIsi PA3JIUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoO0seM, MOUCKa, aHanu3a u 00paboTku WH(OpMAaIUH,
HEOOXOIUMBIX [ TPUOOpPETEHHs] ONbITa JAESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B TMO3HAHWU XHMHUHU, a TakXKe [Jis1 OLEHKU C TO3UIMI
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUAHHUS BEUIECTB M XUMHYECKHUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00yUYaOIIUXCs: CIIOCOOHOCTH CaAMOCTOSITENILHO TPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHM JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHOW HHGOPMAIIMKA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMXCS AaCCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTU, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIO0ATbHBIX MpoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3I0POBbIO, a TaKKe MPUOOPETCHHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHHUSIMU.

B yueOHOM mnaHe cpenHero o0Imiero oOpa3oBaHUs MPEAMET «XUMUS»
06a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOiacTu «EcTecTBeHHO-HAay4HbIE
IPEIMETHI.

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl U3YYCHHUS] XUMHUH, HA 6230BOM YpOBHE
cpeaHero obmiero oopazoBanus, coctaBiser 68 yacos: B 10 kmacce — 34 4aca (1
yac B Hedemo), B 11 xkmacce — 34 wyaca (1 wyac B Hememno).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MarTepuajoB. TeopHss CTPOECHHUS OpPraHHYECKUX
coenunenuit A. M. bytieposa, e€ ocHOBHbIE MOn0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewlecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukalud opraHudeckux BemiecTB. HomeHkmatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHU4ecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHS] BEUIECTB M HX NPEBpalICHUN:
O3HAaKOMJICHME C O00pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJACHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPALLICHUIO OPTAHUYECKUX BEILECTB
IIpU HarpeBaHuu (TU1aBlieHHUEe, OOYTJIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB M CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
POCTEHIIINE TPEJACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHUusT W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONUIEH —
OpOCTEHIINE MPEACTaBUTENIN AJIKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBa
(peakuuu TUJIPUPOBAHHUS, TaJOT€HUPOBAHMS, THUApPATALUU, OKHUCICHUS W
NOJIMMEPU3ALIAN ), TOJIYYEHHE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyrtamueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKHHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEICTAaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3UYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rajJoreHUpOBaHUsS U HUTPOBAHUS), MOJy4YeHHE U NpUMeHeHue. 1oryon:
cocmas, cmpoenue, uauueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUs U HUMPOBAHUs), NOLyYeHue U npumeHeHnue. TOKCUYHOCTD



apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOpOAOB. lIpuponHeii ra3 M IOIYTHBIE
HedTsaHble ra3pl. HedTes u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKuil), mnuponau3. I[IpoaykTel
nepepaboTku He(TH, UX NMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX IPEBPALICHUI:
O3HaKOMJIEHHE C oOpa3luaMu IUIacTMAacC, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MOIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHrie 3agaun.

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

Kuciopoaconep:xkamue opraHu4ecKue coeJuHeHus

[IpenenbHple OJHOATOMHBIE CHUPTHL. METaHOI W 3TaHOJN: CTPOECHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaJlaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoOIOpOOHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA U OTaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJIb W  TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHUYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usm 4yesoseka. [I[puMeHeHne TIMIepruHa U 3TUIICHIJIUKOIISL.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckue U XUMHYECKHE CBOWCTBA (pEaKLMU OKUCIECHHS U BOCCTAHOBJICHUS,
KayeCTBEHHBIE PEAKIUH), I0TYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKHE U XMMHUYECKHEe CBOWCTBAa (CBOMWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pUKaIim), TOTydeHUE U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAas KHUCJIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MbLIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cioxkHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ilpumenenue xxupoB. buonoruueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@uUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — nmpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), okucienne ammuadHbIM pactBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TIJIIOKO3bl), HaXO0XJACHHE B MPUPOJIE, NMPUMEHEHHE,
o6uonorunyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeJUTioN03bl.  PU3NYecKue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIM3,
KayeCTBEHHAs PEaKIMsl C UOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HAOJII0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), BzammonmelcTBHE Kpaxmalia C HOJIOM),
IPOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3amaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTa PEaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkaliye OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe IiuuuHA). bronorumdeckoe
3HaYEHNE aMUHOKUCIOT. [lenTusbl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHMs. IlepBuunas,
BTOpUYHAs M TpPETUYHas CTPyKTypa OeikoB. XUMHUECKHE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHBIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJI0/ICHNE U ONUCaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUH, LIBETHBIE peakuu OEIKOB.

BbICOKOMOJIEKYISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO, CTEIEHb NOJIMMEPU3ALMNH, CPEAHAS MOJICKYJIApHAs
macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUH —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHsI BEIIECTB M HX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ 00pa3llaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYLIECTBIISIETCS YEpe3 HCIOJIb30BAaHHE KaK OOIIMX ECTECTBEHHO-
HAay4YHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KIaccU(UKalMs, NepUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

@®usuka: Marepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYIa,
HSHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3UUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KUPBI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypehl.

TexHonorusi: mnUIIEBbIE MPOAYKTbI, OCHOBBI PAlHMOHAIBHOTO IUTAHUSA,
MOIOIIAE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE IIperapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

Xumudeckud anemMeHT. AtoMm. SAapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJAYPOBHHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHus] 3JIEKTPOHOB MO OpOUTaiIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(DHUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHu4decknx aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHWMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX WMH TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HavueHUe NePUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Crtpoenne BemiecTBa. XUMHYECKash CBsI3b. BHIBI XHUMHWYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIApHAsl W TMOJIApHAasi, MOHHAs, MeTajuinueckas). MeXxaHU3MbI
0o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BomopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKHU.

[TonsaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMIHBIE PaCTBOPBI.
MaccoBas 10Jisl BEIlIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHWYECKMX BEHEeCTB. [eHeTnueckas CBSI3b HEOPraHMYECKUX BEUIECTB,
MPUHAICKAIIMX K PA3TUYHBIM KJIACCAM.

Xumunueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX  peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALCHUS SHEPTUU NTPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOe paBHOBecue. DaKTOphl, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DOnekTponuTnyeckas auccornyanus. CHIIbHBIC U ciabbie 35ekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasl, HEUTpaIbHas, IEJTOUYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpallCHUI:
neMoHcTpanusa Taonui «llepuoandeckas cucrema xumMudeckux siementoB J[. U.
MenneneeBay, M3ydeHHE MoOJIeNied KPUCTAJUTMYECKUX PEMIETOK, HAOIIoJACHUE U
OTHMCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHHE MePOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallU3aTOPa, OMPEACICHHUE CPEIbl PACTBOPOB BEIIESCTB
C TIOMOIIBIO YHHUBEPCAIBHOTO WHIAUKATOpPA, pEaKIuu HOHHOTO O0OMeHa),
IIPOBEICHUE MPAKTUUYECKOU paboThl «BiusHue pa3audHbIX (akTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIAN.

Pacuérnnie 3anaun.

Pacu€éTtel 1O ypaBHEHMSM XMMUYECKHX pPEakUuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCHOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJISl BEILIECTBAY.

Heoprannuyeckasi Xumus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nuYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mpumepe
KHCIIOpoJia, cephl, hochopa u yrieposaa).

XHWMHYECKHE CBOMCTBA BaKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPhI, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) M HX  COCAMHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCIMHEHHU.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucremMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMoB MetauioB. OOmue ¢uzndeckue cpoiicTBa MetaiioB. CIiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJIbIIH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEb) U UX COSTUHECHU.

OO6mue crocoObl Moay4yeHUus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TE€XHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIlCHUIL:
U3y4YeHre KOJUJIeKIMU «MeTamuibl U CIUIaBbl», 00pa3IOB HEMETAJUIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe W OIMCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA ATIOMHUHHS C PAacTBOpPAMU
KHUCIIOT U IeJIoUel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAJIIOB).

PacuétHrie 3agaun.

Pacuérel mMaccel BemecTBa WM 00bEMa Ta30B IO HW3BECTHOMY KOJIIMYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJIOTHYECKOM, IHEPreTUYeCKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Il JIEKTPOHUKW, HAHOMATEpHUallbl, OPraHUYECKHUE U MHUHEPAJIbHBIC
yIOOpEeHUS.

XuMHUsST U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacHOTO UCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEJHEBHOM KU3HU.

MeXnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXmpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpraHn4yeckon xumuu B 11 Kiacce ocyIecTBisieTcsl Yepe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHUH, TakKk W TOHSATUN, SBIISIIOLIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4yHbIM (pakT, rumoresa, 3aKkoH,
TEOpHs, aHalu3, CHUHTE3, KilacCuPUKalKs, MEePUOJAUYHOCTb, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTHBHOCTh, MOJIEKYJIa, SJHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEITWYUHBI M €JMHUIIBI WX
U3MEpEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DSKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

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

TexHoMOrUsA: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTYpPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
POMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MTPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUajIoOB,
AJICKTPOHHAS POMBIIILJICHHOCTD, HAHOTCXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeIMEeTHbIM M NpeaMeTHbIM). HayuHo-MeToguyeckol OCHOBOM  JjIst
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHUs SIBISETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO/.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTa «XHMHUs» Ha YPOBHE CPEHEro
o01rero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

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

HaJIU4re MOTHBAIIMK K 00YyUYEHUIO;

I[eJICHAINIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCXKICHUN JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, MPUCYIIMMHU IEJIOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HAJIM4YME TPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD )KU3HECHHBIEC IJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS IpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaaaHCKOro BOCIIMTAHMS

OCO3HAHHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPAJIKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JIaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU JIEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K MPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B IOJYYCHHUU U TMOCIEAYIONIEM
aHajau3e MH(POpMAIMU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U MIPUHAMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAaHHE IOCIEICTBUU 3TUX
MOCTYIIKOB;

4) popmMupoBaHus KYyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUS );

5) TpPyA0BOro BOCIIMTAHUS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIHHOM TPaCKTOPUH
oOpazoBanus, Oyaymied mnpodeccun M peaau3anuid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YY4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUHU, UHTEPECOB U
notpedHocTeN 00111eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTMUYECKHU II€J€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOUYHHKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
MPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;

HAJIUYHS Pa3BUTOrO SKOJOTHYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHOU
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAHUS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
IpeAcTaBiIeHUs 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W pelieHuU TMpoOJeM COXpaHCHUS
IPUPOHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAYMMOCTH XUMHUHU JUII  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH WM BAXKHOW pOJU B
CO37aHUHM HOBOM 0a3bl MaTepUATBLHOU KYJIbTYPHI, PEIICHUH TI00aIbHBIX TIPOOIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOW, SHEPr€TUUECKOM, MUIIEBON H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCHEIIHOTO TpyAa U DKOJOTMYECKM KOMGMOPTHOM >KM3HM KaXKJOro 4JIeHa
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHU, YMEHHUSA JeaTh 00OCHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPbIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuYHbIX cepax MpoPecCHOHATbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYNMBIC JUTSt dbopmMupoBaHUS MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPa’KaroIIue
IIEJJOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeIU(PUKY METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
Ipoliecc, CUCTeMa, HaydHbIA (haKT, IPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIeA0BaHNE, HAOIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPYTHe);

yYHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABAaTEJIbHBIC, KOMMYHHUKATHBHBIC,
PETyJISTUBHBIC), o0OecrieunBaIoIINe dbopmupoBaHue (b yHKIIMOHATBHO M
IPAMOTHOCTH U COLMAJIBHOW KOMIIETEHIIMHM O0YJarOIUXCS;

CITOCOOHOCTH 00 ydJaromuxcs HCIOJIb30BATh OCBOEHHEBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHUBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIbHOM MPAKTUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPakalOT OBIAJACHUE YHHUBEPCATIbHBIMU
y4eOHBIMH  TO3HABATCIBHBIMH, KOMMYHHKATHUBHBIMH W PETYJISTHBHBIMH
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEJIbHLIMH
JeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYIMPOBATH W aKTyaJHW3HWpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh ILENH JEATEeIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUHU UX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C TMTOCTABICHHBIMH IIEISIMU;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHI M YCTaHABIMUBATh MX B3aWMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJI1 OOBSICHEHUS OTNIENbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3UM MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHMS B paccMaTpPUBAEMBIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIETH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEJCTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYecKas ¢Gopmysia, YpaBHEHHE XUMHYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
PUMEHSATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaATEIbCKUE TeHCTBUS:

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

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCcTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHUS M TMPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOATh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (HOopMyIupoBaTh
000011IeHNST ¥ BBIBOJIBI OTHOCUTEIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM U TPOEKTHOMU
JESTENBHOCTH, TPOSBISATH CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB pEIICHHUS] MPAKTHYECKUX 3aJad, HPUMEHEHUIO Pa3InYHbIX
METOA0B MO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4HO-
NOMyJIApHAsl JUTEpaTypa XUMHUYECKOTO COJIepXkaHus, CIpPaBOYHbIE MOCOOUS,
pecypebl MHTEpHETa), aHATUM3UPOBATh MH(POPMAIUIO PA3IUYHBIX BUAOB U (OpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuU, HEOOXOAUMON IS BBIMIOJTHEHUS y4EeOHBIX 3ajad
OIPEIIECIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMYy  MPEICTABICHUS
uHopMaLK (CXEMBbI, rpauKU, JTUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4yeCTBE CpPEJICTBA IMpu paboTe ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaMeTHble (pu3ndeckue u
MaTeMaTHYECKUE) 3HAKK U CUMBOJIBI, POopMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MPeoO0pa3oBhIBaTh 3HAKOBO-CUMBOJIWYECKHE CPEJCTBA
HaTJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY O0OCYXAaeMOW TEMbI B XOJI¢ JUAIOTa /WK
JUCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYIUPOBATH CBOU  MPEJIOKCHUS
OTHOCHUTEJIBHO BBITIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEN pe3yJbTaTOB MMO3HABATEIHLHON NEATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, pean3aluu yueOHOTO MpoekTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIIENOBAHUM MyTEM COTJACOBaHUS TMO3UIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHUSIMU.

OByajieHUe YHUBEPCATbHBIMHU PeryJasTHBHBIMU JeHCTBUSMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, Ompenessis €€ Iead W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNTOPUTM JEUCTBUMA TIpH
BBITIOTHEHUW YYE€OHBIX M UCCIENOBaTeIbCKUX 3ajJad, BBIOMpATh Haumbosee
b }exTUBHBIN crmoco0 WX pemeHus ¢ y4€TOM TOJTyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKHUX PEAKITUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
U CAMOOIIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetrHbie pe3ysabTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B TO3HAHUMU SIBJIICHUU



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JJIsl pelIeHUs MPAKTUYECKUX 3a7au
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaOIINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJIEKTpOHHAas
000J1I04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, JIEKTPOOTPUIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi ¢Gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANbHASA TpYIINa,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIJIEBOAOPOIHI,
KHACJIOPO/ W a30TCOJAEp)KAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKk0H COXpaHEHHs] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHUHU;, MHUPOBO33PEHUYCCKHUE 3HAHUA,
JeXallue B OCHOBE IMOHMMAaHUS TMPUUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTOIOTMYECKUE CBEJACHUS O CBOWMCTBaxX, COCTaBe, TMOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKHUX BEIIECTB B OBITY H
IPAKTUYECKON 1eITeTbHOCTH YeTI0BEKa,

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU TMOHATHM,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TIPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYIO CUMBOJIUKY JIJIS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTABIMBATh MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB I HILTIOCTPAIMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh H3yUYEHHBIX
OpraHUYECKUX BELIECTB IO UX COCTaByY U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/TpymIe COeANHEHUH (YriIeBOAOPOIbI, KHCIOPOJ U a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJWHEHHUS), [1aBaTh UM Ha3BaHUS IO
cuctematnaeckoit Homenknarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
HA3BaHUS OTJIEJbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMMUIICH, AalleTHJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMalbIerua, aneTaibJerTul, MypaBbUHAS
KHUCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIIH0K034,
dbpykTO3a, KpaxmMall, UeJUI0I03a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue U XMMHYECKHE CBOWCTBA TUIHMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OpPraHMYECKHUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIIUKOJb,
IMIEpUH, (EHOJ, aleTalbJIeTu]l, MypaBbUHAsI M YKCYCHAsl KHUCIJIOTHI, TJIHOKO3a,
Kpaxmarl, 1eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WJUTFOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOUIMX XUMHUYECKUX PEaKIUU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEpPepabOTKU W
PaKTUYECKOE MIPUMEHEHUE MPOAYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakluuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIAHBIX
BEIIECTB WJIH MPOJYKTOB PEAKIINH);

c(OpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJI0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITHUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHE 3HAHUS I TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyZioii U 7a0OpaTOPHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBWia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIIUSAMH TIO BBITTOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPTaHUYECKUX BEIIECTB IPU HArPEBAHUHU, ITOJTyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEILECTB, JIeHATypalus O€JIKOB MpHU HArpeBaHHUM, LBETHBIE pEaKUUHU OEIKOB) B
COOTBETCTBHM C TpaBUJIAMH TEXHUKA O€30MaCHOCTU TMpU OOpallleHuH ¢
BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAaHHEM, TMPEACTABISATh PE3yIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3alucu YpPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBAThH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUUECKYIO
nHpOpMaLMIO, TMOJYy4aeMyK U3 Pa3HbIX HCTOYHUKOB (CpPEeACTBA MAacCOBOM
uHdopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUiia  AKOJIOTHYECKU
L[€JeCO00pa3HOro MOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha UBbIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEUIECTB, MoHUMas cMbici nokazarens IIJIK, moscHsaTeh Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSTh 3HaHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUH;

JUISL  CIEeNbIX H CIa0OBUIALIIMX OOYyYaroUIUXcs: YMEHHE MCIOIb30BaATh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3yabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUHU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMH MBIIUICHHS UM KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYSCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U IPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraloNue MOHATUSA (XMMHYECKUH BJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
SJICKTPOJIUTHYECKAs] JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOW pPEakIih, XUMHUYECKOE PAaBHOBECHE), TEOPUHU M 3aKOHBI (Teopus
AJICKTPOJIMTHYECKON aucconmanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHUYECKUX SIBICHUN, (PAKTOJOTMYECKHE CBEJICHHS O CBOWCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHWUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JCATEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTh XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYI) CHUMBOJUKY IS
coctaBlieHUs (GOpMyJd BELIECTB M  YPaBHEHUHW XHMMHUUYECKHX  pEaKIHi,
cucreMmarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOpPraHMYECKUX BEIIEeCTB (yrapHbIl ras, YrJIEeKHCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAS U3BECTh, MUThEBAS CO/IA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN OINPEEATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSX PA3JIUYHOTIO COCTaBa, BUJ XUMUUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAsS, METAJTMYECKasi, BOJIOPOJIHAS) B COCIUHEHUSIX, THII
KPUCTAJUTMYECKONM PEMIETKM KOHKPETHOrO BeIeCTBa (aTOMHAasi, MOJICKYJIsIpHas,
WOHHAs1, METAJUTMYECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHMM;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIISCTB IO WX COCTaBy K OMNpene€HHOMY KJacCy/TpyIime
COeIMHEHUM (IPOCThIE BEIIEeCTBA — METAIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
XxuMuuyeckux djaemeHtoB JI. M. MenneneeBa, MCHOIB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTaNN, «HEPreTUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHWYECKUX BJIEMEHTOB U UX COCAUHECHUU
1o rnepuoaam u rpymmam [leppoandeckoil cucTeMbl XUMUYECKUX deMeHTOB Jl. U.
Menneneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEHIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKJATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXIAY HEOPTraHHMYECKHUMU
BEILIECTBAMU C IMOMOILBIO YPABHEHHUIN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBYy pPEArvpylolluX BEIIECTB, TEIIOBOMY
3 dexTy peakuuu, U3MEHCHHUIO CTENIEHEW OKHCICHHS AJIEMEHTOB, OOpaTHMMOCTH
peaKkInuy, y4acTHIO KaTainu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YpPAaBHEHUS PEAKIMN pPa3IUYHBIX
THUIIOB, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS pEeaKMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPIKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIlO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYECCKUX
BEIIIECTB;

c(OPMHUPOBAHHOCTh YMCHHMH pPacCKpPhIBaTh CYINIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUH IMOCPEICTBOM COCTaBJICHUS 3JCKTPOHHOrO OaliaHca
3TUX PEAKLUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeakIuK OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TIOJYYCHHUSI CEPHOM KHCIIOTBHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOMMX HAyYHBIX TNPUHIIMIIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», 0OBEMHBIX OTHOIICHUH Ia30B
IpY XMMUYECKUX PEaKLMsIX, MacChl BEHIECTBA WM 00bEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEIIECTB, MPEBPAIECHUS U COXPAaHEHUS IHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOJATh MPaBUIIa MOJIb30BAHUS XUMHUYECKOM
NOCYJIOH W Ja00OpaTOpHBIM OOOpYy/IOBaHMEM, a TaKKe IpaBuja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMU IO BBHITOJHEHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3I0KEHUE MEePOKCHAA BOJOPOAa B MPHUCYTCTBUM KaTalIH3aTOpa,
OTIpEJICTICHNE CpeIbl PACTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOTO
WHANKATOPA, BIMSHHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHMS, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 0
temaM «Metamibel» U «HemeTamns») B COOTBETCTBHMU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEMIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
NPEJICTABIATh PE3yJbTAaThl XUMHUYECKOTO JKCIEepHuMeHTa B (opMe 3amucH
YPaBHEHHI COOTBETCTBYIONIMX PEAKIUi M (POpMyIUpOBaTH BBIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOJIy4aeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIfOJaTh  TMpaBUiia  SKOJOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OTaCHOCTh BO3JICHCTBHS Ha )KMBBIE OPTaHU3MbI ONPEIeTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHITP Ha mnpuMepax CrocoObl YMEHBIICHHUS U
PEAOTBPAILCHHS UX BPEIHOTO BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOKHOCTSIMH 3]IOPOBBSI: YMEHUE
NPUMEHATh 3HaHHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasubie | IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHNUYECKUX COCAUHEHUN A. 3
M. bytnepoBa
Hroro mo pazgeny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aJTKAHBI 2
99 HenpenenbHbie yrieBo10pOIbl: AIKEHBI, 6 1
' AJKaJUEHbI, AIKUHBI
2.3 ApoMaTHYEeCKHe YTIeBOI0POIbI 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Pazpnen 3. Kucsiopoacoaep:xamnue opranu4eckue coeIuHEHNs
3.1 Cruptsl. DeHon 3
3.9 Anpneruapl. KapOoHOBBIE KMCTOTHI. 7 1
' CroxHbie 3QUpBI
3.3 VYraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paszgea 1. Teopernueckne 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanaeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xummusi
2.1 Mertanibl
2.2 Hemeranmnsi 1
53 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX 5
' BeIlleCTB
Utoro no pazneny 17
Paszpnen 3. Xumus u Ku3Hb
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 9 3

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
Jomamnee | uupposbie
N KoauuecTBo yacoB 3ajlaHue o0pa3oBaTejibHbIE
[
) Tema ypoka pecypcbl
n/n P
Konrtpoabubie | IlpakTuueckue
Bcero P P
padoThI padoThI

[Ipenmer opraHnYecKkoit XUMHH, €& 1, 330.5.6 Bubrmorexa

1 1 81,3345, ITOK https://myschool.edu.ru/
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4eCKUX §2,ynp.2,8 Bubmnorexa

2 coemuHeHnit A. M. Byrneposa, eé 1 LTOK https://myschool.edu.ru/
OCHOBHBIE MOJIOKEHUS
[IpencraBienue o Kiaccuuxauu Bubmnorexa
OPraHUYECKHX BELIECTB. IHOK https://myschool.edu.ru/

3 Homenknarypa (cucremMaruueckasi) u 1 §2
TPUBHUAIIbHBIC HA3BaHUS OPraHUYECKUX
BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHUE, 3 vnp.7.8 Bubmnorexa

4 . 1 §3,ynp.7, LOK https://myschool.edu.ru/
TOMOJIOTHUECKUN PsiT
MertaH 1 3TaH — MPOCTEUIIIHE 33a1.12 Bubmiorexa

5 1 83,334, LOK https://myschool.edu.ru/
MIPE/ICTAaBUTENH aJTKaHOB

§4. yno.4.7 Bubmmoreka
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 »YIR-%, LIOK https://myschool.edu.ru/
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OTUiEH U NPONUIEH — IpOoCcTeNIne

§4,3aa.8,9

Bubnuoreka

7 LOK https://myschool.edu.ru/
MIPEACTABUTENM AIIKEHOB
[Ipaktuyeckas padora Ne 1.

8 «IlomyueHune 3TUIEHA U U3YYEHHE €T0
CBONCTB»
Anxaauensl. byraguen-1,3 u §5, ynp.3,4 Bubnuorexa

9 meTinbyraguen-1,3. [omydenne HOK https://myschool.edu.ru/
CUHTETUYECKOTO KayqyKa U PE3UHBI
AJIKHMHBI: COCTaB U 0COOEHHOCTH Bubnnoreka

10 CTPOEHHMSI, TOMOJIOTMYECKUH PSJI. §6, ynp.4,5 IIOK https://myschool.edu.ru/
AneTunes — npocTenmmn
MIPEACTABUTEND ATKUHOB
Brrunciienus no ypaBHEHHIO Bubiuorexa

11 XUMHYECKOH PeaKIHH 3aa. s Ter. IHOK https://myschool.edu.ru/
ApeHsl: 6EH30I1 ¥ TOJIYOJI. §7,ynp.4, bubmmotexa

12 3an.3 ITOK https://myschool.edu.ru/
ToKCHYHOCTh apeHOB A
['eneTnueckas cBsI3b yriaeBoJOPOIOB, Bubimnoreka

13 NPUHANJIEKAIINX K Pa3IUUHbIM 3ag. srer. | LOKNhiips:/myschool.edu.ru/
KJ1laccaM
[IpupoHbIle HCTOUHUKHU §8, 3amaHne B Bubinoreka

14 YI7IEBOI0OPOIOB: IPHPOHbIIL ra3 u S IHOK https://myschool.edu.ru/
MOMyTHBIE He(TAHBIE T'a3bl, HEPYTh U
MIPOJIYKTHI €€ mepepadoTKu
[IpupoHbIE HCTOYHUKHU §8, 3amaHe B Bubinoreka

15 YIJIEBOZOPOIOB: IPUPOIHBIN I'a3 U Tetpaau IOK https://myschool.edu.ru/

MOMyTHBIE HeTSHbBIE ra3bl, HEPTH U
MPOIYKTHI €€ nepepaboTKH
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KoHnTponsHas paborta no pasaeny

16

«YTeBogopoab»
9,3aa. 14 Bubimoreka

[IpenenpHBIC OTHOATOMHBIC CITUPTHI: 89,

17 et a P LIOK https://myschool.edu.ru/
METaHOJI ¥ 3TaHoJI. BoiopoaHas cBsi3b
MHOroaTroMHbIE CIIUPTHI: Bubmiorexa

18 3an. s Ter. LIOK https://myschool.edu.ru/
STHJICHTJIMKOJIb W TJIHIICPUH
@DeHOJI: CTPOEHUE MOJIEKYIIBI, §10, 3321.5,6 Bubnuorexa

19 bu3HYECKrE U XUMHYECKHE CBOMCTBA, LOK https://myschool.edu.ru/
MIPUMCHCHHE
Anprerunsl: GopManbaeru U 11 Bubnnotexa

20 dop §11,ynp.6 ITOK https://myschool.edu.ru/
areTanbaerug. AlneTod
OAHOOCHOBHBIE MpeieNbHbIC §12, ynp.6, Bubnuoreka

21 KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U 30,8 ITOK https://myschool.edu.ru/
yYKCyCHas

29 [Ipaktuueckas pabota Ne 2. «CBoiicTBa
pacTBopa yKCYCHOM KHCIOTBI»
CreapuHOBast ¥ 0JIEMHOBAs KUCIIOTHI, Bubnuoreka

23 KaK IPEICTABUTENH BBICIIMX 3ag. srer. | LOKNhiips:/myschool.edu.ru/
KapOOHOBBIX KHUCIOT
Mbu1a Kak coJIM BBICIIMX KapOOHOBBIX 13 1 Bubmorexa

24 . §13, 3ap, ITOK https://myschool.edu.ru/
KHCTIOT, UX MOIOIIlee JICHCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE §13, 33z, 11 Bubnuoreka

25 KapOOHOBBIX KMCIIOT. ['uapoiu3 IIOK hitps://myschool.edu.ru/
CIIOXHBIX 3(UpOB

13,3aa. 11 bubanoreka

XKupsl: TUAPONIN3, MPUMEHEHHE 813,

26 P APOIIHT, TIp ’ IIOK https://myschool.edu.ru/

Omosioruueckas POJIb KUPOB
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Bubnuoreka

YrineBopl: cocTaB, KiaccuGuKarus. §14, ynp.9,
27 BaxHeiiiie npecTaBUTENN: TIII0KO3a, 1 331,10 ITOK https://myschool.edu.ru/
¢bpykTO3a, caxapo3a
15, 3an.7 Bubmmoreka
Kpaxmanm n KaK IPHUPOTHEI §15,
28 PaxMaJl 1 IEJUTI0NI038 KaK HPHPOMHBIC 1 LIOK https://myschool.edu.ru/
MOJIUMEPBI
KontponbHas padoTa no pasaerny
29 «Kucmopocoeprkarniyue opraHHIecKre 1
COEIMHEHHS
bubnuoteka
30 AMMHBI: METHJIAMUH U aHWJIMH 1 3aa. s Ter. ITOK https://myschool.edu.ru/
AMMHOKHCITOTHI KaK aM(OTEpHbIE §17,ynp.10, buGamorexa
3ap.11 IHOK https://myschool.edu.ru/
31 OpraHUYECKUE COCTUHEHUS, UX 1 :
Ounosornueckoe 3HaueHue. IlenTumapt
Benku kak mpupoiHbIe Bubnuorexa
32 PHp 1 §17 ITOK https://myschool.edu.ru/
BBICOKOMOJICKYJISIPHBIC COCMHCHHSI
OCHOBHEBIE IOHATUSA XUMHUHU Brbanorexa
33 . 1 3aa.BTeT. | [IOK https://myschool.edu.ru/
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH
OCHOBHEBIE METOJIbI CHHTE3a §21,22 Bubnuorexa
34 BBICOKOMOJIEKYJIIPHBIX COEMHEHHIA. 1 LIOK https://myschool.edu.ru/
[Tnactmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jomamnee | uupposbie
n/n Tema ypoxa Bcero Kontpoaprkre | - Hpakririeckite 3ajaHue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
. bubanoreka
1 XUMHUYECKUH dIIEMEHT. ATOM. 1 §1,ynp.8 LOK https://myschool.edu.ru/
DneKTpoHHass KOHPUTypalusi aTOMOB
[Tepronnueckuii 3aKOH U Bubnuoreka
TTeproYecKas CHCTEMA XUMIYECKUX §2,3apaHue B | L[OK https://myschool.edu.ru/
2 snemenToB JI. 1. MenaeneeBa, ux CBSI3b 1 Ter.
C COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB Bubinoreka
XUMHUECKHMX 3IEMEHTOB 1 HX §2, 3a0aHme & ITOK https://myschool.edu.ru/
3 COEIMHEHUH MO rPpyNIaM U MEepUOIaM. 1 Ter.
3Ha4YeHHE MEPUOJUYECKOTO 3aKOHA U
CUCTEMBI XUMHYECKUX d1emMeHToB JI. 1.
MeneneeBa B pa3BUTHUH HAyKH
Crpoenue BenecTBa. XUMHUYECKAs Bubnuorexa
CBA3b, €8 BUIIBI; MEXaHU3MBI §3,ynp.9 LIOK https://myschool.edu.ru/
4 00pa30oBaHUs KOBAJIEHTHOW CBSI3H. L
Bonopoanas cBs3b
BanenTtHoCTb. Bubinoreka
5 DJIEKTPOOTPHIIATENBHOCTE. CTeneHb 1 §9,10, 334,10 | LIOK https://myschool.edu.ru/
okucneHus. BeliecTBa MOJIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHUS
6 [IoHATHE O AUCIIEPCHBIX CUCTEMAX. 1 §11, 3apaHue buGimoreka
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HctuHHbBIC U KOJUIOUHBIE PACTBOPBIL.
MaccoBas 1015 BEIIeCTBa B pacTBOPE

B TeT.

ITOK https://myschool.edu.ru/

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYEeCKUX COCTMHCHUM.
I'eHeTHveckas CBS3b HEOPraHUIECKUX
BEIL[ECTB, PA3JIMYHBIX KJIACCOB

3ag. B TeT.

bubanoreka
IIOK https://myschool.edu.ru/

Knaccudukanus XuMHUYECKUX peakuui
B HEOPTaHMYECKOW U OPraHUYECKON
XUMUU. 3aKOH COXPAHEHHUS MaCcChl
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPALICHUS YJHEPTUN ITPU XUMHUYECKHUX
peakumsx

§13

bubanoreka
ITOK https://myschool.edu.ru/

CxkopocTts peakniuu. OOpaTumbie
peakuu. XMMHYECKOE paBHOBECHE

§15,3aa.11

bubanoreka
IHOK https://myschool.edu.ru/

10

[Ipaktrueckas padota Ne 1. «BnustHue
pa3nuYHbIX (JaKTOPOB HA CKOPOCTh
XUMHUYECKOHN peaKinm»

3aga. B TeT.

11

DIEKTPOTUTHYECKAS TUCCOIHALIUS.
[TonsiTue 0 BOJIOPOTHOM TIOKa3aTee
(pH) pactBopa. Peakuyu HOHHOTO
oOMeHa. ['Maposu3 OpraHuvecKux u
HEOPraHUYeCKUX BEIICCTB

§18,ynp.7

bubanoreka
IOK https://myschool.edu.ru/

12

OKHCANTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [Tonstre 06 snexTponuze
pacIuiaBoB U PacTBOPOB COJIEN

3aAa. B TeT.

Bbubnuoreka
IIOK https://myschool.edu.ru/

13

KonTtponpHas pabota no pazaeny
«Teoperndyeckre OCHOBBI XUMHUM»
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Mertaninl, UX IOJIOKCHUE B

bubanoreka
ITOK https://myschool.edu.ru/

[Teprouieckoii CUCTEME XUMHUYECKHX §20, ynp.5
14 anemeHToB J[. 1. MeneneeBa u
OCOOCHHOCTH CTpOCHHUS aToMOB. O01He
(u3HUecKre CBOMCTBA METAILIOB
CrutaBbl METaJIJIOB. Bubnuorexa
15 DIEKTPOXUMHUIECKUHN Psi/l HAPSDKEHUI §20 LOK htps://myschool.edu.ru/
METaJIOB
XuUMHYECKHE CBOMCTBA BaKHEHIITUX §20, 334, 8 Bubnuorexa
16 METaJUIOB (HaTpUM, KaJIuH, KaJIbIHH, Ter. LIOK https://myschool.edu.ru/
MarHuii, aJlOMUHUIN) U UX COeTMHEHUN
XUMHYECKHE CBOMCTBA XpoMa, MEJTU U 3aa. sTeT. Bubnnotexa
17 R — IHOK https://myschool.edu.ru/
XHUMHUUYECKHE CBOMCTBA IMHKA, JKeJie3a U 3ap. B TeT. Bubimorexa
18 R — IIOK https://myschool.edu.ru/
[Ipaktrueckas padota Ne 2. "Pemienue
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Metamib»"
Hewmerainibl, UX MoJIO)KCHUE B Bubnuorexa
Iepuoanueckoii cucTeMe XMMHYECKUX §21,ynp.6,7 | LIOK https://myschool.edu.ru/
20
anemenToB /. 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
dusnyeckue CBOMCTBA HEMETAILIOB. 3ag. B TeT. bubnnorexa
21 AJIOTpOHs HEMETAIIIOB (HA IIPUMeEpe LOK hitps://myschool.edu.ru/
KHCIopoa, cepsl, Gocdopa u yriepoa)
XVMHYECKUE CBOWCTBA IAJIOTEHOB, CEPBI 3ap. B Ter. Bubmmorexa
22 ITOK https://myschool.edu.ru/

U UX COeTUHEHUN
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Xumuueckue cBoicTBa a30Ta, hocodpa 3aa. B TerT. Bubmiorexa
23 T — ITOK https://myschool.edu.ru/
XuMHUYECKUEe CBOWCTBA yIIIEPOIa, 3ap. sTeT. Bubmiorexa
24 KPEMHST H HX COSHHCHHT IOK https://myschool.edu.ru/
[IpumeHeHne BaXKHENIINX HEMETAIIOB U 3a. B TeT. bubmmorexa
25 WX COETHEHMil LIOK https://myschool.edu.ru/
O0006111eH1E U CUCTEMATH3aLUs 3HAHUI 3ag. B TeT. bubnnorexa
26 o teme «HeMeras». Berauciienus 1o HOK htps://myschool.edu.ru/
YpaBHEHUSM XUMUUYECKUX PEAKITUN 1
TEPMOXUMHYECKUE PACUETHI
[IpakTnueckas padora Ne 3. «Pemenue
27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Hemertanabl'»
KoHTponbHas paboTa Mo TeMam Bubmmorexa
28 IHOK https://myschool.edu.ru/
«Metamel» 1 «HemMeTamb
bubanoreka
Heopraaudeckue u opraHmvecKue §22,ynp.5,
3an.6,7 IHOK https://myschool.edu.ru/
29 KHCJIOTHL. Heopranudeckue u -
OpraHUYECKUE OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE U 3ag,. B TeT. BubmoTexa
OpraHHYECKHE COCIMHCHIIS. IHOK https://myschool.edu.ru/
30
I'eneTnyeckast CBsI3b HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB
Poinb xumuu B oOecrieueHHn 3aj. B TeT. BubmnoTeKa
31 9KOJIOTHYECKOM, SHEPIETHYECKOM U LOK hitps://myschool.edu.ru/

MHUILEBOM 6C3OHaCHOCTI/I, pa3sBUTHU
MCIHUIIMHBI
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[IpencraBienust 00 OOMMUX HAYIHBIX 3aa. B Ter. bubmmorexa
32 NPUHLKUIIAX TPOMBIILIEHHOTO 1 ITOK https://myschool.edu.ru/
MOJTYYCHUST BAKHEHIIINX BEIICCTB
3ag. B TeT. Bbubanoreka
33 UYenoBek B MUPE BEIIESCTB U MATEPHAIIOB 1 ITOK https://myschool.edu.ru/
3ag. B TeT. bubanoreka
34 XHMHMS U 310pOBbE YEIIOBEKA 1 HOK https://myschool.edu.ru/
OBIIEE KOJIJMYECTBO YACOB I1O 34 5 3

[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

» Xumus, 10 kimace/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[[PODAy; AkninonepHoe o6mecTBo «3marenscTBO

«IIpocsemenue»

* Xumus, 11 kimace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODAY; AknimonepHoe o6mecTBo «M3mareascTBo

<<Hp00BemeHHe>>

BBeI[I/ITe BapHuaHT

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

Beenute 1. O.C.I'abpuensu, I'.I'.JIpicoBa «Xumus Meroaunueckoe nocodue — 06a30Bblil ypoBeHb» - M.: [Ipoda 2022 ro.

NI NIV N R VO

. O.C.T'abpuensn, U.I'.OctpoymoB, «O0mmas xuMus B TecTax, 3aadax, ynpaxsaenusx. 11 kimace» — M.: Ipoda, 2023 roa.
. O.C.T'abpuensn, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 knace: KoHTponbHbIe M TpoBepoUHbIe paboThl K yueOHUKY». — M.: JIpocda, 2021

. O.C.T'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckast «Xumus 11 xnacc: HacronpHast kaura uig yuurens». Yacte 1 — M.: Ilpoda, 2019 rox.
. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckast «Xumus 11 knacc: HacronpHast kaura i yaurensi». Yacts 2 — M.: lpoda, 2022 rox.
. O.C.T'abpuensn, [1.B.PemeroB, 1.I.OctpoymoBa «3aaun Mo XMMHHU U CIIOCOOBI UX pemieHus» - M.: «Jlpoda», 2021rox.

. B.I'. lenucoBa «Xumus 11 kinace noypounsie mwiansl o yaueoHuky O.C.I'abpuensna, I'.I".JIbicoBoit» - Bonrorpan» Yuunrens 2018roxa.
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8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl o xumuu 11 kaacey», - M.: Dk3amen, 2019r.
9. 9. O.C.I'abpuensia, N.I'.octpoym0oB «XUMUYECKUH dKcTIepuMEHT B mmkoue 11 kmacey; - M.: [Ipoda. —2019 rox.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beemure _ Beenutenannsiehttp://www.chemnet.ru I'azeta «Xumus» u caidt ams yautens «S uay Ha ypoK XHMHM»
http://him.1september.ru Equnas xomnexmus LJOP: IIpenMerHast kosuteKus « XUMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC 3KCTIepUMeHThI: Xumust. Komutekiust Poccuiickoro
0011e00pa3oBaTeabHOrO noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoii

http://www alhimik.ru Bcepoccuiickasi oumnuana mkoJIbHUKOB 110 XUMHUH

http://chem.rusolymp.ru Opranudeckas XuMusi: SJICKTPOHHBIA YUeOHUK TSI CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMUMHH: 3JIEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpbITBINH KOJUIEMK: XUMUS

http://www.chemistry.ru JlucraninonHas oIMMITHAA 0 XUMHUH: TEJIEKOMMYHUKAI[HOHHBINH 00pa30BaTeIbHBIN MPOEKT
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