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MNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO 00IIero oO0pa3oBaHMs
(®OIT  COO), npencraBiaeHHbix B DegepalbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOoJIO)keHU «CTpaTerud pas3BuTusi BocnuTaHus B Poccuiickoit
Odenepanun Ha niepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOmielt crpaTteruy 00y4YeHusi, BOCIUTAHUS U Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, Pe3yJbTaTOB OOy4eHUS W TpeOOBaHWN K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreoOpazoBaTebHON OpraHu3aluu, SIBISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOTrO O00pa3oBaHUS. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0pPOBBI0O M HpUpPOJHOW cpere. Peanusyercs xumuueckoe oOpa3oBaHHE
o0y4aroUMXxcs Ha YpOBHE CpeIHEro ooIero oopa3oBaHusl CpeiCcTBaMU yueOHOTro
npeaMera «XuUMUSA», COIAEPKAHHE W IOCTPOEHUE KOTOPOIrO ONpPENEIEHBl B
nporpaMme MO XMMHHU C Y4Y€TOM CHeuM(UKH HayKd XUMHM, €€ 3HAUCHUS B
NO3HAHUM TPHUPOABI M B MaTepHAIbHON >KM3HH OOILECTBA, a TaKXe C y4E€TOM
o0mMX 1eneil M MPHUHILHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero obmero oopazoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW IMBWJIM3AlMK, B CO3JIaHUU HOBOU 0a3bl MaTepHAIBHON KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMS,
B CO3/IaHHME LEJIOCTHOrO MPEACTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE
IpPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BELIECTBEHHOI'0 COCTAaBa OKPYXKAIOIIEr0 MHUPA, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJC€HA Ha pEIICHUE
MI00anbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBUM ¢ OOMIMMHM LEIIMH U MOPUHIMIAMU CPEAHEro OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM JUISS  BBIPAaOOTKH  MHUPOBO33PEHUECKUX
OPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HeOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBISFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUU U3 OOIIeH XUMHH) U
opraHnyecko Xxumuu. @OpMHUPOBAHUE JAHHON CUCTEMBI 3HAHUU MPU WU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEr0 MHOT000paszus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YYeHHMIO Yy4eOHOTO MaTrepualia u 0O0YCJIOBJIECHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONpeeIEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKE Ha YpPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX
npencTaBieHnii o cTpoeHun BemecTB. CBemeHus 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOOB /IO CIOKHBIX OHMOIIOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHudeckod XUMHH I[OJy4arOT pPa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30oBaHUs IMEpPBOHAYAILHBIC
NIPEICTABIICHUSI O XUMHYECKOU CBSI3M, KIIACCH(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIINH.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 0011ero o0Opa3oBaHUs
TEOpPETHYECKU MaTepran H (PAKTOJOTMYECKUE CBEJACHUS O BeEIlIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOy4YaromMMCsl TMPEJOCTaBISAETCSI BO3MOXKHOCTh OCO3HATh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOILETEOPETUYECKUX U METOJOJIOTHYECKUX MO3UIUMI,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHHU, a TAKKE O XUMHUYECKUX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOUIMMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW U MPAKTUYECKOU
NESTEIbHOCTH YEeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEeccy
TBOpPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npoOjieMax, CBSI3aHHBIX C XUMUEH, KPUTUUYECKH OCMBICIMBATh HMHGOpPMALUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHCHMS] 3HAHWM, PEIICHUS WHTEJUICKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einom copepkanue yueOHOro
npeaMera  «XUMHs» ~ JIaHHOTO  yYPOBHS  WM3YYEHUs] OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOy4aromuxcs MHUPOBO33PEHUYECKONW OCHOBBI JJIsi TTOHUMAHUS
¢unocopckux uiel, TakMX Kak: MaTepUabHOE €IWHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, II03HABAEMOCTb MPUPOAHBIX SBJICHUH IYyTEM OSKCIEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akTaMu U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTUYECKUX MpobieM, a
TaKKe MpoOsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3aHUS HOBBIX
TEXHOJIOTUM U MaTE€pHaOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
colepKaHUsl ¥ TOCTPOCHUSA TMpeAMETa MpeaycMaTpuBalT (hopmupoBaHue
YHUBEPCAIBHBIX Y4YEOHBIX JEUCTBUI, WMEIONMX 0a30BOe 3HAYCHUE IS
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: peEHIeHUs mpoOiieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAIIK, HEOOXOIUMBIX I MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U KCCIIEIOBATENIbCKON NIESITENIbHOCTH, 3aHUMAIOIIEl Ba)KHOE MECTO B IMO3HAHUH
XUMUHU.

B mpakTthke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero o0pa3oBaHusl, IPHU ONPEICICHUN
COJIEpKaTEeNIbHOM XapaKTePUCTUKU LeJed HW3yuYeHHs] MpeaMeTa HampaBJICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTHU TPAJULIMOHHO MPU3HAETCA (POPMHUPOBAHHE OCHOB
XUMHUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEeNIbHOCTU YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEAECICHUIO LEJIE N3y4YeHUS
MpeaMeTa SABJISIETCS. BIOJIHE OMPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM XKU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, conepxaTenbHasi XapaKTepUCTHKa LeJed U 3a/1ay U3y4eHHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XUMUM B OOJbIIed  cTermeHu OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIONIEr0 HE
HA0OpoM 3HaHUU, a (YHKIIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO TOJYYECHUS 3HAHWM U MPUMEHEHHS WX B PEATbHOM KU3HU
JUTSL pEeHICHUS TPAKTUIECKUX 3a/1a4.

B cBf3uM ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAaUEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaALUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
PUMEHEHHEM;

dbopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOLIMX YHUBEPCAIbHOE 3HAYEHUE JI1 Pa3IUYHBIX BUIOB
JESTENBHOCTH: PEIICHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku WH(OpMAaIUH,
HEOOXOJIUMBIX [ TPUOOpPETEHMs] ONbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B T[O3HAHWU XHMHUHU, a TakXKe [Jis1 OLEHKU C TO3UIMI
AKOJIOTHUYECKON O€30MacCHOCTU XapakTepa BIMSHUS BEIIECTB M XUMHYECKHUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U NPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUHM C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHOW HHGOPMAIIUA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHU M TPOBEJACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEHICHUM TJI00ATBHBIX MpoOJieM
palMOHAILHOTO MPUPOOTIOIB30BAHUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIC U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueOGHoM mmaHe cpemHero oOmiero o0Opa3oBaHUsA MpeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeIMETHOW 00jacTu «EcTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX JJISI M3YUEHUsI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBanus, coctaBiser 68 yacos: B 10 kmacce — 34 4aca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyeckor XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MarTepuajoB. Teopust CTPOECHHUS OpPraHHYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewlecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3Y4YEHHsS BEIIeCTB M WX IMPEBpalllCHH:
O3HAaKOMJICHME C O0pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJACHHE U
OMMCaHUE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIEHUIO0 OPTAHUYECKUX BEUIECTB
IIpU HarpeBaHuu (TU1aBlieHHEe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
POCTEHIIINE TPEJACTABUTENN aJKaHOB: (PU3WYECKUE W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHUus] W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOJYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAl. DTUIEH U MPONUIIEH —
OpOCTEHIINE MPEACTAaBUTENN AJIKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBA
(peakuuu TUJIPUPOBAHHUS, TaJOTEHUPOBAHMS, THUApPATALUU, OKHUCICHUS W
NOJIMMEPU3ALIAN ), TOJIYYEHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4yyKa U PE3HHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE MU
XUMUYECKHE CBOMCTBA (peaklMy TUJPUPOBAHUs, TaJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rajJjoreHUpOBaHUsS U HUTPOBAHUS), MOJyUYeHHE U NpUMeHeHue. 1oryon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsS U HUMPOBAHUs), NONyYeHue U npumeHeHnue. TOKCUYHOCTD



apeHOB. ['eHeTMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YIriaeBOAOpPOAOB. lIpuponHelii ra3 v IOIYTHBIE
HedTsaHble ra3pl. HegTes u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEpEeroHka, KpPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKuil), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C oOpa3lamMu IUIacCTMAacC, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MOIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIor€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHrie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTA PEAKIIMM MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIUH).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHus

[IpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOJI W 3TaHOJN: CTPOECHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJIa U 3TAHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHL. JTUJICHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
duznueckre W XUMHUYECKHME CBOMCTBAa (B3aMMOACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnHpThl). JleiicTBue Ha
Opra’usM 4yesoseka. [I[puMeHeHne TIMIepruHa U STUICHIITUKOJIA.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue penona.

Anpnerunipl U kemowuwvl. Dopmanpierui, aueTAIbIETUI: CTPOCHHE,
¢usnyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTaHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), I0TyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpEJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKHE U XMMHUYECKHe CBOWCTBAa (CBOWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3TepuuKalim), NoJydyeHue U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBLIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccuPuUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — nmpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcuaom Mmeau(ll), oxuciaeHne amMmuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TIJIIOKO3bl), HaXO0XJAEHHE B MPUPOAE, NMPUMEHEHHE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeJuToNo3bl.  PuU3NyYeckre W XUMUYECKHEe CBOMCTBAa KpaxMmana (THApOJIU3,
KayeCTBEHHAs PEaKIMsl C UOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKUUU OJAHOATOMHBIX CIHMPTOB (OKUCICHHE ATaHOJIa
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIMH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxkanue opraHnueckrue COeIMHEHMS.

AMUHOKHUCTIOTBHI KaKk aM(OTEepHBbIE OpraHWYecKue coenuHeHus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpe TIHLMHA). buonornuyeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHBIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJI0JICHHE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHHUH, LIBETHBIE PEaKIUN OEIKOB.

BbICOKOMOJIEKYISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb NOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHas
macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUH —
MTOJIMMEPHU3ALMS U TTOJIMKOHACHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABl M3YUYEHHsI BEIIECTB M HX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ 00pa3llaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBIISIETCS 4YE€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHBIX ITOHATUH, TaK U IOHATHH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KJIacCU(UKALUSA, NEPUOANYHOCTb, HAOJIOEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

O®usuka: Marepus, DJHEprus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
OPHEPreTUUECKUN YpOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoOe€ COCTOSHUE
BELIECTBA, (PU3UUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

['eorpadusi: MuHepasnbl, TOPHBIE TMOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCeBl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIAE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTCpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOJYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOWTanmsiM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(DHUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cCUCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX WMH TPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crtpoenne BemiecTBa. XUMHUYECKash CBs3b. BHIBI XUMHUYECKOW CBA3MU
(KOBaJIEeHTHAsl HEMOJIApHAsl W TMOJIpHAasi, MOHHAs, MeTajuinueckas). MeXaHU3MbI
0o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BopopoaHass cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U AaHHOHBI.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKHU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PAaCTBOPBI.
MaccoBas 10Jisl BEIIeCTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHWYECKUX BEHIECTB. [ eHeThueckas CBSI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAICKAIMX K PA3TUYHBIM KJIACCAM.

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

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [Hlarense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTasl, HEUTpaIbHas, IIEJIOUYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanus taonui «llepuogudeckas cucrema xumuueckux siaementoB . U.
MenneneeBay, U3ydeHUE MOJeNield KPUCTAJUTMYECKUX PENIETOK, HAOMIOICHUE U
OTHCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHHE MePOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTalU3aTOPa, OMPEACICHUE CPE/Ibl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHue pa3audHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérnnie 3anaun.

PacuéTtei 1o ypaBHEHMSM XMMWYECKHX pPEakUuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PACUETHl C HCMOJB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETauIoB (Ha mpumepe
KHCIIOpoJ1a, cephl, hochopa u yrieposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPhI, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) M HX  COCAUHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanemeHToB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTasuioB. O6mue ¢uznyeckue cpoicTBa MetayioB. CIuiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJb) U UX COSTUHECHUM.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TE€XHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHHEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA ATIOMHUHHS C PAacTBOpPAMU
KHUCIIOT U IIeJIoUei, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJHO
U3 BEILECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTHYECKOHN, IHEPreTUUYECKON W TMHUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl I JIEKTPOHUKW, HAHOMATEpHUallbl, OPraHUYECKHUE U MHUHEpaJIbHbIE
yIOOpEeHUSI.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacCHOTO MCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEJHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YecKor Xxumuu B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaKk W TOHSATUN, SBIISIIOLUIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

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



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOTI, PATMOAKTHBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIISCTBA, (DM3UYCCKUE BEITMUUHBI U CIUHUIIBI UX
U3MEpEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMEeTHbIM M NpeaMeTHbiM). HayuHo-mMeToauyecko OCHOBOM  JjIst
pa3paboTKH TUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHUs SBISIETCS CUCTEMHO-ICSITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEHEro
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATENIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yYCTAHOBKaMU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CLIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD )KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS IpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMd POCCUHCKOTO TPa)XITAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0oOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B
YacTHu:

1) rpaxIaHCKOrO BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEpPEHUs, JOTHKY U
apryMEHTBI JIPYTUX MPHU aHATU3€ PA3JIMYHbIX BUJIOB YUEOHOU JESATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, UTO JIOCTHMIXKEHUSI HAYKU €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MIOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHAMATh OCO3HAHHBIE PEILIEHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJECHUE M IMOCTYNKH CBOUX TOBApHIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHME IIOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (H3HUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMINX 3/J0POBBIO M KU3HU JIIOJICH;

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

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW M  JPYrUX BHJAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HaHUH TT0 XUMUH;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUHU
oOpazoBanus, Oyaymed mnpodeccun M peaau3aiid COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpedHocTeN 00111eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS:

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTXKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI TPOTHO3UPOBATH HEOJArompUsITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATHBHON M COLUAIBHOU
NPAaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTHKU;

MOHWMAHUS CHeNM(DUKH XUMUU KaK HAyKH, OCO3HAaHHS €€ poilu B
dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
IpeAcTaBiIeHUs 00 OKPYKaloUIEM MUPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
IPUPOHOTO PABHOBECHS,

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH W BAXKHOW pOJIU B
CO371aHUHM HOBOMW 0a3bl MaTepPUATBHOW KYJIBTYPHI, PEIICHUH TI00aIbHBIX TPOoOIeM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CBIPbEBOM, DHEPrE€TUUECKOM, MUIIEBON H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCOEIIHOTO TPpyAa U OKOJOTMYECKM KOMGPOPTHOM JKH3HU KaXJOTO 4YjeHa
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHYECKHE 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 3HAHUW IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeJIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYNMBIC JUTSt dbopmMupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAyUHbIE MOHATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeUUu(PUKY METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPTrUsl, SBJICHUE,
Ipoliecc, CUCTeMa, HaydHbIA (paKT, IPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOIOICHHE, H3MEPEHUE, SKCIIEPUMEHT U JIPyTHe);

yYHUBEpCaJbHbIE YUeOHBbIC NeHCTBUS (ITO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYJISATUBHBIC), o0ecrieunBaIOIINe dbopmupoBaHue G yHKIIMOHATBHO
IPAMOTHOCTH U COLMAJIBHOM KOMIIETEHIIMHM O0YJarOIUXC S

CITOCOOHOCTH 00 ydJaromuxcs HCIOJIL30BATh OCBOCHHEBIE
MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS M yYHUBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE PE3yabTaThl OTPAXKarOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIBHBIMH, KOMMYHHKATHUBHBIMH W PETYISATHUBHBIMHU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEJIbHLIMH
JeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSTEIbHO  (OPMYIHPOBATH W aKTyallu3UpOBaTh  IpodJiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpeAesaTh IENH JEATEIbHOCTH, 3ajaBas IMapamMeTpbl M KPUTEPUH HX
JOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMH IIEISIMH;

HCTIOJIb30BaTh MPH OCBOCHUW 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATUN M YCTAHABJIMBATh UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIMBATh MPUYUHHO-CICICTBEHHBIE CBS3U MEXAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUH), BBISABIISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIETTH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEJACTABICHUS — XUMUYECKU T
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

(dbopMynHpOBaThH LIETU U 33/1a4U UCCIIEI0BAHNUS, UCTIOIh30BATh MMOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUS M MPOBEACHUS
YUYEHUUYECKHUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOIIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYIUPOBATH
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYECHWYECKOHM WCCIEIOBATEICKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB pEIICHHS MPAKTHYECKUX 3aJad, HPUMEHEHUIO Pa3InYHbIX
METOA0B MO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpMau (HAYy4HO-
NOMyJIApHAsl JUTEpaTypa XUMHUYECKOTO COJIEpXkaHUs, CIPaBOYHbIE MOCOOUS,
pecypebl MIHTEpHETA), aHATM3UPOBATH MH(POPMAIUMIO PA3IUYHBIX BUAOB U (OpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



(opMynHpOBaTH 3aMpPOChl U NPUMEHSATh PA3JIMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM IJsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPENIECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSAITEJIbHO  BBIOMpaTh  ONTHUMAJIbHYIO  (OpMY  MpEACTaBICHUS
uHopMalK (CXEMBbI, FpaUuKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBI $3bIK B KauyeCTBE CpeAcTBa Npu paboTe C
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaMeTHble (pu3ndeckue u
MaTeMaTUYECKUE) 3HaKU U CUMBOJIBI, POpMyJibl, a00OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJIsTHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUHM,  BBICKAa3pIBaTh  HJEU, (QOPMYIHpPOBATH CBOM  MPEHAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPETIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEeN pe3yJbTaTOB IMO3HABATEIHHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPaKTUYECKONH padOThl MO MCCIIEOBAaHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pean3alluu yueOHOTO MpoekTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEIEHHBIX HCCIIENOBAHUM MyTEM COTJACOBaHUS TMO3UIMI B
X0J1e 00CYXJICHHSI 1 0OMEHAa MHCHHUSIMU.

OBi1ajieHUe YHUBEPCATbHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSATENIbHO IUUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIIBHYIO
NeSTENbHOCTh, Ompenessis €€ Ieau W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  alrTOPUTM JEHUCTBUMA TIpH
BBITIOTHEHWW YYEeOHBIX M HCCJIENOBAaTEeIbCKUX 3a/ad, BBIOMpATh Haunboee
b exTuBHBIN croco0 WX pemeHus ¢ y4€TOM TMOJyYeHUS HOBBIX 3HAHHH O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIN3a
U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B TO3HAHUU SBIICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEelICHUs MPAKTUYECKUX 3a]1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaOIINE TOHATUS (XMMUYECKUN DJIEMEHT, aToM, JJEKTpOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTh, XUMHUECKAas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TpYIINa,
paauKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHACJIOPO/ W a30TCOJEp)KAlllMe COEIUHEHMs, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKk0OH COXpaHEHMs] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXallue B OCHOBE IMOHMMAaHUS TMPUYMHHOCTH M CHUCTEMHOCTH XHWMHUYECKHX
SBICHUHN, (PAKTONOTMYECKUE CBEJCHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKON 1eITeTbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIOJIH30BATh COOTBETCTBYIOIINE MOHSATHUS TPH
OMMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCIMHEHU;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX H CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB MW ypPAaBHEHMH XHMMHUYECKUX PEaKIIHid,
U3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYECKHX BEIIECTB I WILITIOCTPAIMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh NPHUHAJICKHOCTh H3YYCHHBIX
OpraHWYECKUX BELIECTB IO UX COCTaBy U CTPOEHUIO K OINpEIeIEHHOMY
KJIACCy/TpyMIe COeANHEHUH (YrIeBOAOPObI, KHCIOPOJ U a30TCOAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJWHEHHUS), [1aBaTh UM Ha3BaHUS IO
cucremarnieckoir HomeHkiarype (IUPAC), a Takke NpPUBOAHUTH TPUBUAIBHBIC
HA3BaHUS OTJENbHBIX OPraHUYECKUX BEUIECTB (ITUJICH, MPOMMUIICH, AalleTHJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHON, (HOopMalIbIerua, aneTaibJerTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
dbpykTO3a, Kpaxmall, HeJUII0I03a, TIUIUH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
oprannuyeckux BemecTB A. M. BytiepoBa 1151 00bSICHEHUS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uUYecKkue M XMMHYECKHE CBOWMCTBA TUIHMYHBIX NPEACTaBUTENEH pazIUUHBIX
KJIACCOB OPraHMYECKUX BEHIECTB (METaH, 3TaH, JITWICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ, JTAHOJ, STUJICHIJIUKOJb,
IMIEpUH, (EHOJ, aleTalbJIeTHul, MypaBbUHAsI M YKCYCHAasl KUCJIOTHI, TJIHOKO3a,
Kpaxmal, IeJIJTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHHUSIMH COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEePepabOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakuuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMON 3HaHUN OO0 OCHOBHBIX
METOJ1aX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS I TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyZioii U 7a0OpaTOPHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBWia OOpalieHus: C
BEILECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMU IO BBIIOJIHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTaHUYECKUX BEIIECTB IPU HAIPEBAHUHU, ITOJTyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OpPraHHuYeCKUX
BEIIECTB, JICHATypanusi OCTKOB NMPH HAarpeBaHWU, I[BETHBIC PEAKIUHU OCIKOB) B
COOTBETCTBUM C TpaBUJIAMH TEXHMKA O€30MaCHOCTU TMpU OOpallleHuH ¢
BEIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBAaHHUEM, TMPEACTABISATh PE3yIbTATHI
XUMHUYECKOTO JKCIEepUMEHTa B (GopMe 3alucu YpPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUUECKYIO
nHpOpMaILIMIO, TMOJYy4aeMyK U3 Pa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOU
uHdopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1[€JecCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMbica nokazarens IIJIK, moscHaTh Ha mpuMepax crnocoObl
YMEHBIICHUS] M TNPEJOTBPALLEHUS KX BPEIHOIO BO3JEHUCTBUA Ha OpPraHu3M
YEJIO0BEKA;

JUIsl 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYaroUIUXcs: YMEHHME UCIOJIb30BaTh
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
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUU B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMH  MBIIUICHHS UM KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsT pEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNue MOHATUSA (XMMHUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIH O0O0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAsl, BOJOPOHAS ), KpUCTALIMYECKAs penIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XMMHUYECKOE PpPaBHOBECHE); TEOPHMHU U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHWS, JIEKAIIME B OCHOBE MOHWMAHWUS MPUYUHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SIBICHUN, (PAKTOJOTMYECKHE CBEJICHHS O CBOWCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JIEATETbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISITH XapaKTepHbIE MNPU3HAKU TOHSTHUMH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJB30BATh XUMUYECKYH) CHUMBOJIUKY IS
coctaBiieHus (GOpMyJd BELIECTB M  YPAaBHEHMM  XMMHYECKHUX  pEaKIuH,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOpPraHMYECKUX BEIeCTB (yrapHbli ras, YrJIeKHCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHast U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OINpPEIECNATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAMHEHMSX PA3JIUYHOTO COCTaBa, BHUJ XUMUUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAS, METAJNTMYECKasi, BOJIOPOIHAS) B COCIUHEHUSIX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHasl, MOJICKYJspHas,
WOHHAs, METAJUTMYECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUM;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeae€HHOMY KJacCy/TpyIie
COEIMHEHUI (MPOCThIE BEIIECTBA — METAIBl U HEMETAJUJIbl, OKCHJIbl, OCHOBaHUS,
KUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JeMeHTOB 14 mnepuonoB Ilepumonnueckoil cucTeMbl
XxuMuueckux djemeHtoB JI. M. MenneneeBa, MCHOIB3ys MOHATHSA «S-, P-, -
AIEKTPOHHBIE opouTaNN, «OHEPreTUYECKue YPOBHU», OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCAWHEHUU
1o nepuoaam u rpymmam [leppoandeckoin cucTeEMbl XUMUYECKUX deMeHTOB Jl. U.
Menneneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYLIECTBOBAHME TI'E€HETHUYECKOW CBSI3M MEXIYy HEOPTraHUYECKUMU
BEILIECTBAMU C IMOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHs KJIACCU(PUIIMPOBATH XWMHUYECKHE PEAKIMH TIO0
pPa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOUIUX BEILIECTB, TEINIOBOMY
3 dexTy peakuuu, U3MEHEHHIO CTEMEeHEH OKUCIICHHUS DJEMEHTOB, O0OpPaTUMOCTHU
peaKkIuy, y4acTHIO KaTain3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YpPAaBHEHUS PEAKIMN pPa3IUUHBIX
THUIIOB, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS peaKMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT J0 KOHIIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PAaCIlO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BEIIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIIMTEIBHO-
BOCCTAHOBHTEIIBHBIX PEAKIIUH IMOCPEICTBOM COCTaBJICHUS 3JCKTPOHHOrO OallaHca
3TUX PEAKLUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHEITHETO Bo3aekcTBus (nmpuniun Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS] CEPHOW KHCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMaxX XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», 0OBEMHBIX OTHOIICHUH TIa30B
IpU XMMUYECKUX PEaKLMsIX, MacChl BEHIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIHUX B pEAKIHH
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChI
BEIIECTB, MPEBPAICHUS U COXPaHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBUiia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSIMU IO BBHITOJHEHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oXKEeHUE MEePOKCHAa BOJAOPOJIa B MPUCYTCTBUU KaTalM3aTopa,
OTIpEJICTICHNE Cpeabl PAaCTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPA, BIMSHHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIICHUE HKCICPUMEHTAIBHBIX 3a7a4 I10
temaM «Metamiel» U «HemeTamns») B COOTBETCTBHUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHNH C BEMIECTBAMHU M TaOOPATOPHBIM 00OPYIOBAHHEM,
NPEJCTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (oOpMe 3amucH
YPAaBHEHHI COOTBETCTBYIOIINX PEAKIMA M (OPMYIHpPOBATH BHIBOJABI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAITNIO, TOJIy4aeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKAaIM, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMM  coOJoAaTh  IpaBUjia  AKOJOTUYECKU
1enecoo0pa3Horo TMOBEJeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHS Ha )KMBBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHATP Ha mnpuMepax CHOCOObl YMEHBIICHUS U
PEAOTBPAILCHHS UX BPEIHOTO BO3JICUCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HaHHUSI OO0 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX W Cla0OBUIALIIMX OOYyYalolUMXCsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0
M. bytnepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2 0 0
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 0 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 0 0
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 3 1 0
' ux nepepaboTka
Utoro no pazueny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 3 0 0
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 ACTIARE: D 7 0 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1 0




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckne coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

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




11 KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMUYECKAX 3 0 0
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Mertambl 6 0
2.2 Hemeranms 9 1
53 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5 0 0
BEIIECTB
Utoro mno pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4 0 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTeiibHbIE
padoThI padoThI
pecypchbl
1 [Ipeamer opraHn4ecKkoOi XUMHH, €€ 1 0 0
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE 04.09.2023
Teopust CTpOCHHS OPraHUIECKHX
2 A .M. b & 1
COCTMHEHUI yTJIepoBa, ¢ 0 0 11.09.2023
OCHOBHBIC TTOJIOKCHHUS
[Ipencrasienue o Kiaccuuxanuu
3 oprannueckux BemiectB. Homenkinatypa 1 0 0
(cucTemaTuyeckas) U TPUBUATIbHBIC 18.09.2023
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1 0 0
TOMOJIOTUYECKHH PsIJT 25.09.2023
5 MertaH u 3TaH — OpocTeuIme 1 0 0
MPEACTABUTEHN AIKAHOB 02.10.2023
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0 09.10.2023
5 DTUJIEH U IPOIMUIEH — MpOCTeiIme 1 0 0
MPEACTABUTENMN AIIKEHOB 16.10.2023
[Tpaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 0 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY 23.10.2023
9 Anxanuensl. byranuen-1,3 u 1 0 0
MetunOyraauen-1,3. [lonyuenue 13.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTHYECKHAN Psifl. ALIETHIIEH —
rieCiai pat. A 20.11.2023
MIPOCTEHIIIHIA MTPEICTABUTENh ATKHHOB
11 Brprunciienus no ypaBHEHHIO XUMHYECKOU
peakiuu 27.11.2023
I'ereTnyeckas CBS3b YTIEBOIOPOIOB,
12
MIPUHAIIEKALIUX K Pa3IMYHbIM KilaccaM 04.12.2023
[IpupoIHbIE NCTOYHUKH YTIIEBOIOPOJIOB:
13 IIPUPOJHBEIN Ta3 U MOIIYTHEIE HEDTSIHBIE
prpoST yrHBIE HE) 11.12.2023
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
[IpupoIHbIE NCTOYHUKH YTIIEBOIOPOIOB:
14 MPUPOIHBIN a3 U HOMYTHBIE HEDTIHLIE
PHPOA yTHBLC Hed 18.12.2023
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
15 KonTtponbHas padoTa mo pasaery
«YTIEBOIOPOIABDY 25.12.2023
16 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD
apeHOB 15.01.2024
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
17
METaHOJ ¥ 3TaHo1. BogopoaHas cBs3b 22.01.2024
18 MHOTr0aTOMHBIE CIIUPTHI: ATHJICHIITUKOJIb U
TJIUIEPUH 29.01.2024
@DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHEe
19 .
U XUMHUYECKUE CBOICTBA, IPUMEHEHHE 05.02.2024
20 Anbnerunsl: GopMaibaerua U
aneTanpaerua. AneToH 12.02.2024
OAHOOCHOBHEBIE Tpe/ieNIbHBIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 19.02.2024




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBD) 26.02.2024
CreaprHOBasI U OJICMHOBAS KUCIIOTHI, KaK
23 NIPEICTABUTENN BBICIINX KapOOHOBBIX
pedl P 04.03.2024
KHCJIOT
MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
24 N
KHCJIOT, KX MOIOIIIEE IEUCTBUE 11.03.2024
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC
25 KapOOHOBBIX KUCIIOT. | MAPOIU3 CIIOKHBIX
P o 18.03.2024
3¢upos
26 JKupsl: THAPOIN3, PUMEHEHHE,
OuMoJIoTHYECKasi pOJIb )KUPOB 25.03.2024
VYTieBopl: cocTaB, KiacCH(pHKaIus.
27 Baknelimme npeacTaBUTENN: TIII0KO03a,
pel 08.04.2024
dbpykTo3a, caxapo3a
08 Kpaxmai u 11eji1105103a Kak IprupoIHbIe
MTOJIMMEPHI 15.04.2024
KoHTposbsHas paboTta 1o paszaeny
29 «Kucmnopoaconepxkaie opraHn4ecKkue
POACOACPKATIE Op 22.04.2024
COEUHEHUD)
30 AMUHBI: METUJIAMUH U aHWINH
29.04.2024
AMHWHOKHCIIOTHI KaKk aM(pOTEpHBIC
31 OpraHuYecKue COCIMHEHUS, X
P A 06.05.2024
ouosnornyeckoe 3HaueHue. [lenTuanl
benku kak mpupoHbIe
32
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS 13.05.2024
33 OCHOBHBIE HOHATUA XUMUU




BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

20.05.2024

OcHoBHEIC METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1 97 05.2024
[InmacTmaccel, KaydyKd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

04.09.2023

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHYeCKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

11.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeIUHEHUN
10 TPyIIaM U eproaM. 3Ha4CHHUE
MIePUOANIECKOTO 3aKOHA U CHCTEMBbI
xuMuueckux 3aeMmenToB .. Meneneena B
Pa3BUTHUU HAYKH

18.09.2023

CTpOGHI/Ie BelllecTBa. XUMHUUeCKas CBA3b, eé
BHbBI; MCXaHU3MBbI O6pa3OBaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

25.09.2023

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemiectra
MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

02.10.2023

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC

09.10.2023




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX COCTUHECHUH.
I'eneTnueckas CBsi3b HEOPraHMYECKUX
BEIIIECTB, PA3IMYHbIX KJIACCOB

16.10.2023

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

23.10.2023

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

13.11.2023

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

20.11.2023

11

DIeKTpouTHYeCcKas aucconuanus. [lonarue
0 BoJIopoiHOM Tokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

27.11.2023

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

04.12.2023

13

KontponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

11.12.2023

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue puzndecKre cBONCTBa
METaJJIOB

18.12.2023




15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
PSAI HAIPSKEHUN METalIoB

25.12.2023

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUUIOB (HATPUH, KaJui, Kaablui, Maraui,
AIIOMHHMI) U UX COETMHEHUN

15.01.2024

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX
COEIMHEHUN

22.01.2024

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJie3a U UX
COeqUHEHNN

29.01.2024

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

05.02.2024

20

HemeTtamnel, X M0JI0KEHHE B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

12.02.2024

21

®u3MYECKUEe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha pumMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

19.02.2024

22

XHWMHYECKUE CBOMCTBA TAJIOI'CHOB, CEPhI U
HUX COEINHEHNN

26.02.2024

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIMHEHUN

04.03.2024

24

XHUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

11.03.2024

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

18.03.2024

26

O0001IeHNE U cUCTEMATU3ALUS 3HAHUI IO




Tteme «Hemeramey. Beruncinenus mo
YPAaBHEHUSM XUMHUYECKHX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

25.03.2024

[Ipaktuyeckas padora Ne 3. «Pemenne

27 1
iKcnepnMeHT"anLme 3a]1a4 1o TeMe 15.04.2024
Hewmerannsr"»
28 KonTponsHas pabora no temam «MeTtasibi» 1
u «HemeTamibn 22.04.2024
Heopranudeckne u opraHmdecKrue KACIOTHI.
2 H 1
9 €OpTraHNYeCKUe U OPraHuIeCKUe 99.04.2024
OCHOBaHUS
AMpoTepHBIC HEOPTaHUYECKHE U
opraHuveckue coeauHenus. ['eneTnueckas
30 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX 06.05.2024
BEIICCTB
Pouib xumuu B 00ecrieueHIH SKOJIOTUIECKOH,
31 i i 0 1
SHEPIreTUYECKOM U MUILEBO OE30MACHOCTH, 13.05.2024
Pa3BUTHH MEIUIIUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX
32 1
npnnmﬂmax MPOMBIIIJICHHOTO MOJTyYCHUS 20.05.2024
BaKHEWIIIMX BEIIECTB
33 4 1
€JIOBEK B MHPE BEUIECTB U MaTEPUATIOB 97 05.2024
34 X 1
UMUS U 37I0POBbE YEIIOBEKA 99.05.2024
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Xumus, 10 xknacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

ba3oBblii ypoBEHB

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
IMabpuenssu. O.C. Metonuueckoe nocooue Xumus 10-11 kmacc.

INa6punesn O.C. Xumus 10-11 xnacc. ba3oBbiii ypoBeHb.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e him.1september.ru - "SI uay Ha ypok xumuun". CtaTh (He MHOTO) IO pa3zeiiaM:
OcHoBHbI€ NTOHATHS XUMUHU, CTpoeHHE BEIIECTB; XUMUYECKUE PEAKIIUH,
pacuetsl; Heoprannueckue coequnenus; Opranndeckue BemiecTsa; Poinb xumun
B KU3HU U JIp.

e bobych.ru - Xumus vHa "boObra.py" OCHOBBI TEOPETUICCKON XUMUH.
Heoprannueckast xumusi. Opranndeckast xumusi. Kpatkuii Kypc XUMuUHu.

e n-t.org - Ha caiite: anextponHnas 6ubnauoteka "Hayka u Texuuka" -
"ITonynsipHast 6ubAMOTEKAa XUMUYECKUX dTIeMeHTOB" MHTepecHast u JOCTaTOUYHO

€MKast moa00pKa CBeIeHUI 10 KaxkaoMy u3 107 31eMeHTOB, BBHIIIOJIHEHHAS Ha



OCHOBE IMyOJIMKaIMH )XypHana "XuMus U *u3Hb'". JlJI KOJIbHUKOB, YUUTEIEH,
cryaeHtos. ([Tone3Ho, naTEpEecHO - mounTaiiTe !, T0 ke camoe Ha chem.km.ru -
OnemenTsl) UHpOpManus nmoxoxa Ha aHAIOTMYHYIO Ha caiite "Mup xumuu'", HO

BCC-TaKH1 4aCTO U OTJINYACTCA.






