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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo mpeametry «lIpakTUKyM MO XMMHUK» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBanust paspabotaHa Ha ocHoBe DenepanbHOro 3akoHa OT
29.12.2012 N2 273-®3 «0O06 obpazoBannu B Poccwmiickoii denepamuny,
TpeOOBaHMI K pe3ylbTaTaM OCBOEHUA  (eAepalbHOil  00pa3oBaTEIbHOM
nporpaMmbl cpenHero oobmiero obpazoanusi (OOII COQO), npencraBieHHBIX B
denepanbHOM TrocyJapcTBEHHOM oOpazoBaTenbHOM cTangapre COO, ¢ yuétom
Konuenuuu mnpenoaaBaHusi yueOHOro mpeamera «XuMus» B 00pa3oBaTesIbHBIX
OpraHu3alusax Poccuiickon denepanuy, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeiabHbIe MPOrPaMMbl, U OCHOBHBIX MOJOXeHHH «CTpaTeruu pa3zBUTHS
BocnuTaHus B Poccuiickoit @enepanuuu Ha nepuof 1o 2025 roga» (Pacnopspkenue
[TpaBurenscTBa PO o1 29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt cTpaTerud 00yueHus, BOCIIUTAHUS U PA3BUTHSL, OOYYAIOIIMXCS CPEICTBAMU
yaeOHoro npenmera «IIpaktukym mo xumum» s 11 kiacca Ha 6a30BOM YpOBHE,
coctaBuiid KoHIlenTyaiabHble osiokeHuss PI'OC COO o B3auMooOyCIIOBIEHHOCTH
1eJIeH, cofiep KaHusl, pe3yabTaToB 00ydeHHsI U TpeOOBaHUI K YPOBHIO IMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIONIMM OSTalloOM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro O0O0pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0O M TpUpPOJHOW cpene. Peamusyercs xumuueckoe o00Opa3oBaHUE
00y4aloUIMXxcs Ha YpOBHE CpPEeIHEro o0IIero o0pa3oBaHUs CPEACTBAMU Yy4eOHOTO
npeaMera «XuMUs», COJEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
mporpaMMme 1O XUMUU C Y4E€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHUAIBbHON XU3HU OOINECTBa, a TaKXe C Y4ETOM
o0mMX 1eneil M MNPUHIMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit denepanum.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPAET O0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHAIHLHOTO HAYYHOTO MBIIUICHHSI,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU Ha OCHOBE MOHUMAHMS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUS KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEISIMH W NPUHIIUIAMU CPEAHEro OOIIero
oOpasoBanus cojepxanue npeamera «lIpaktukym mo xumum» (11 kmacc, 6a30BbIit
YPOBEHb M3YYCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYIbTYPHYIO
MOATOTOBKY oOyyJaroluxcs, HEO0OXOIUMYIO UM 1St BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKU3Hb COILMYMA,
NPOJIOJDKEHUsT  00pa3oBaHMs B Pa3IMYHBIX  O0JIACTSX, HE  CBSI3aHHBIX
HEIIOCPEJICTBEHHO C XUMUEH.

Cocrapisitonumu tipeamera «lIpakTUKyM 1O XHMUW» SBISIIOTCS 0Oa30BbIC
Kypchl — «Opranudeckas xumusi» u «OOmas W HeopraHWdecKas XUMUs,
OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOI
HAyKHU: CHUCTeMa 3HaHUM MO HEOPraHWYEeCKON XMMHUU (C BKIIOYEHUEM 3HAHUU U3
o011eit XUMHM) U OpraHndeckoi xumuu. opMupoBaHre JaHHON CUCTEMbl 3HAHUM
Opy U3YYEHHH IMpeaMeTa oOecreurBaeT BO3MOXXHOCTb PACCMOTPEHHUS BCEro
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa comepxaHusi Kypca copMupoBaHa B MpOrpaMMe MO XUMHH Ha
OCHOBE CHUCTEMHOTO MOJX0Ja K U3yYCHHIO yuyeOHOro Marepuaia u oOyCIOBIICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHHUs 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 1O CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHuyecKkod XUMHH IMOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[loxg HOBBIM yriioMm 3penust B npeamete «IIpakTukym mno xumum» 0a3zo0BOTO
YPOBHSI paccMaTpUBAETCA U3YYEHHBIN Ha YPOBHE OCHOBHOTO 00IIEro o0Opa3oBaHus
TEOPETUUYECKUNA MaTepuas U (AKTOJOTUYECKUE CBEJACHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOrO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHMUECKUX IMO3UIINH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (PYHKIMII 3TOro 3akoHa — OT
000011a011Iel 10 O0BSACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAK)KE O XMMHUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JOMOJHAETCS B Kypce 11 kiacca siemeHTaMu
COJICpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTHYECKUM W TPUKIAJAHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBaXKCHHS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTUUYECKU OCMBICIMBATh HMH(POPMAIMIO U TPUMEHSITh €€ Ui TOTOJHEHUS
3HaHUH, pelIeHUs] UHTEJUICKTYaTbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEI0BATEIbCKUX
3agad. B 1menom copepkanue ydeOHOro mnpeamera «lIpakTUKym MO XUMHUH»
JTAHHOTO YPOBHSI M3YyYCHHS OPHEHTHUPOBAHO Ha (POpMHUpOBaHHE y OOYUYaAIOIIUXCS
MHUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHUS (DMIOCOMCKUX HJIeH, TaKUX Kak:
MaTepuaJbHOE  E€JUHCTBO  HEOPraHMYECKOr0 M OpPraHMYecKoro  Mupa,
00yCJIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTABOM MU CTPOCHHUEM, MO3HABAEMOCTH
OPUPOJHBIX SIBJIEHUM NyTEM SKCHEPUMEHTA M PEUIEHUS MNPOTUBOPEUYUN MEXKIY
HOBBIMU (haKTaMHU U TEOPETUUECKUMU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUH B
pEIIEHUH  DKOJIOTMYECKHX  MpoljeM, a Takke ImpoliemM  cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPBS, CO3/IaHUS HOBBIX TEXHOJIOTUNA U MaTEPHAIIOB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4JaroImuxcs MNPUHATHIE MPOTPAMMON MO XUMHUU TOIXOJbI K OINPEIACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX YYEOHBIX JIEUCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pPa3MUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHUs MpoOiieM, TIOUCKa, aHaiu3a U
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETECHUS OTBITa MTPAKTUIECKOM
U HUCCIENI0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, MPU ONpPEIeTICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU LeJed H3yYeHHs] NpeJMeTa HalpaBlICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3YyYEHUS
MpeaMeTa SBISIETCS BIIOJHE ONMPaBJaHHbIM.

CornacHO JaHHOM TOYKE 3pPEHUs TJABHBIMHU LENSMH H3Y4Y€HHUs IpeameTa
«IIpakTukym o xumumn» Ha 6a30BoM ypoBHe (11 kJ1.) sIBAsIOTCS:



« (opMUpOBAaHHE CHUCTEMbl XUMUYECKHMX 3HAHUM Kak  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JexaT KIIOUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMJIEHHE C UCTOpUen
UX Pa3BUTHUS U CTAHOBJICHUS;

« (opMUpOBaHUE U Pa3BUTHE MPEJCTABICHUIN O HAYUYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakKiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOIINX MECTO B IPUPO/IE, B MPAKTUYECKON U MOBCETHEBHOMN KU3HHU;

e pa3BUTUE YMEHUU U CIIOCOOOB JAEATEILHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM U
OOBSICHEHHEM XMMHUYECKOr0 OKCIEPUMEHTa, COOJIIOJCHUEM TMPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, comepkaTesbHasi XapakTepUCTHKA IeIeH 1 3a]1au U3y4eHUS
npeaMeTa B mporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpenojaBaHud  XUMUKW B OOJbIIEH  CTemeHW OTHaércs  MpearodYTeHUe
MPAKTUYECKOM KOMIIOHEHTE COJIepKaHUusg OOydeHHs, OPHEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUs 3HAaHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL pelIeHUs] TPAKTUYECKUX 3a7ad.

B cBs3u ¢ otuM npu uszydeHun npeameta «[IpakTukym 1o XUMHH»
JTOMHUHHPYIOIIEE 3HaYCHUE TPUOOPETAIOT TaKKE 1SN U 3a7a41, KaK:

azanTamus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITIETEHIINI), WMEIOIMNX YHUBEPCATbHOE 3HAYCHUE IS Pa3IUYHBIX BHUOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTKu MH(OpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [JIs OICHKA C TO3HIIHMA
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB U XHMHUYECKHX
MPOIIECCOB HA OPTraHU3M Y€JIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
crocoOHOCTEM 00yJaroUXCs: CHOCOOHOCTH CaMOCTOSITENIbHO MTPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU NOTPEOHOCTSAMHU, UCIOJIb30BaTh
COBpEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON WH(OPMAIIUU XUMHYECKOTO COJICPIKAHMS;



dbopMupoBaHuE U pa3BUTHE Y 00YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, AaKKYPAaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU M MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKOU
HaIMpaBJICHHOCTH XUMHUH, €€ BaXXHOW POJU B PEIICHUH TJI00AIBbHBIX MPOOJieM
pPaLMOHANIBHOTO TPUPOAONOJIB30BAHNS, TTOMIOJHEHHS SHEPreTUYECKUX PECYPCOB U
COXpaHEHHsSI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIEHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS OMbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX PEUICHUM B
CUTYaIUsX, CBA3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yue6HOM miane cpemnero ouiero oopazoBanus npeametr «lIpakTukym mo
XUMUN» 0a30BOr0 YPOBHSI BXOJIUT B COCTaB MpeaMeTHON obyiactu «EcTecTBEHHO-
Hay4YHBIE TTPEIMETHI.

Uucno yacoB, OTBEAEHHBIX Uil M3ydeHUs coctaBisieT — 34 daca (1 yac B
HEJIENI0).

COJEPXAHUE OBYUYEHUA
11 KIIACC
ITPAKTUKYM 110 XUMHNHU

TeopeTnueckne 0OCHOBbI XUMHU

XuMudeckud snemMeHT. AtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. Cs3b nepuoandeckoro 3akona u Ilepuoguyeckoid cuctembl
xuMu4decknx 3nemMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOT0O 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akienTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DJIEKTPOOTPUIATEIBHOCTb.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonatue o nucnepcHbix cuctemax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

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

Xumuueckas  peakuus. Krmaccudukanuss  XMMHUYECKMX  peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHUYECKOoe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIINH.

ODKCNEPUMEHTAIIBHBIE METOJbl M3YYEHMS BEIIECTB M WX MPEeBPaICHHUIL:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OTHCaHue JEMOHCTPAITMOHHBIX M JTA0OPATOPHBIX OMBITOB (pa3yiokKeHNEe TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbIX (aKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérnrle 3amaun.

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

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemMeHtoB JI. M. MenpaeneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docthopa, yrimepoga M KpEeMHHs) W HMX  COCIAMHCHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEIUHEHUN ).

[IprMeHeHnEe BAXKHENIINX HEMETAJJIOB U UX COCTMHEHHUI.

Mertamisl. [lonoxenune meramnoB B [lepuogmyeckoil cUCTEME XMMUYECKHAX
sanementoB Jl. V1. MenneneeBa. OCOOCHHOCTU CTPOCHUS JIEKTPOHHBIX 000JIO0UEK



atomoB MetauioB. O0mue ¢uzndyeckue cpoiicTBa MetaiioB. CIulaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalui, KalblIU,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl MoayyeHUs: MeTauioB. llpuMeHeHne meTamioB B ObITY U
TEXHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJNIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE TUIPOKCUJIA AFOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHnie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacce WIW O00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3HDb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKON, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaibl JJIs AJIEKTPOHMKH, HAaHOMAaTepHasbl, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MaCHOT0 MCITOIBL30BAHUS MPEIapaToB OBITOBOW XWUMHUHU
B ITOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMeTHBIX  CBA3CH TpW  HW3ydyeHUH oOmed u
HEOpraHW4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIM (PakT, THIoTe3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KilacCHPUKamMs, MEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nka: MaTepus, YHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH,
W30TOII, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUYECKU YPOBEHb, BENIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSHHE BEIeCTBa, (PM3UUYECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJBI, MOJIE3HBIC UCKOMAEMBbIE, TOTLIUBO,
PECypCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MIPOMBIIIVICHHOCTh,  (hapMaleBTHYecKas  MPOMBIIUICHHOCTh,  ITPOWU3BOJICTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.

IIJTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMSA ITPOI'PAMMBI 11O XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUSA
oOydJaromuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusl (JTUYHOCTHBIM,
METanpeAMETHbIM U TpeaMeTHbIM). HaydyHo-meTtonuueckoil OCHOBOW s
pa3pabOTKH TIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPAMM CPEIHETO OOIIEro
00pa3oBaHUs SABISETCA CHCTEMHO-IESITETLHOCTHBIN TOIXOI.

B cooTBETCTBMU C CHUCTEMHO-JEITEILHOCTHBIM MOJIXOAOM B CTPYKTYypE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHUs BBIJICIEHBI CIICIYIOMINE COCTABISIONINE:

OCO3HAHHUE OOYYAONIUMHUCSI POCCHMCKONW TpaKJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/ICIICHUIO;

HaJIM4YMe MOTHBAIIMK K 00YyUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHHUIN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA B CBOECH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMHU, MPUCYIIMMH LIEJIOCTHOU
CUCTEME XHUMHUUYECKOT0 00pa30BaHMUS;

HAJIMYME TTPABOCO3HAHUS IKOJIOTHUYECKOW KYJIbTYPhl M CIIOCOOHOCTH CTABHUTH
LETU U CTPOUTDH )KM3HECHHbBIE TJIAHBI.

JIn4HOCTHBIE pEe3yJbTaThl OCBOCHMSI TpeAMeTa «XUMUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIHUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHM, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U ujealaMyd POCCHICKOrO T'PakIaHCKOro OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMHd W  TpaBWIaMH  TMOBEACHUSA, CIOCOOCTBYIOIIMMHM  Mpolieccam
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yYarOITHUXCA.



JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS TMpeaMera «XHUMUS» OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEIbHOW M MPAKTUYECKOU JAESATEIbHOCTU
0o0y4Jaromuxcs Mo peaau3aly IPUHITHIX B OOIIECTBE 1IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOr0 BOCIIMTAHMS .

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

NPEACTaBICHUS O COIMAJIBHBIX HOpPMax W TMpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHOCTH TIPU CO3JaHUU
y4e€OHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MIPHU aHAIN3€ PA3JIMUHBIX BUO0B YU€OHOU JIEITEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHHUA

IIEHHOCTHOTO OTHOIIEGHHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJEIUIO
OTEUYECTBEHHON XUMUH,

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM W TPAKTHUECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO IOCTHKEHHUS HAYKU €CTh pPEe3yJIbTaT
JUIMTENTFHBIX ~ HAONIOJCHHM, KPOIMOTJIMBBIX DKCHEPUMEHTAIBHBIX  TOUCKOB,
MNOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa W II03HABATEJIbHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
MO3UIINI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAaHHME IIOCIEICTBUU 3TUX
MOCTYIKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbSI:

NMOHMMAHHS ITIEHHOCTEW 370pOBOTO MW 0Oe3omacHOro obpasza IKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOINEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBmwil 0e30macHOro OoOpaleHus C BelmecTBaMu B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYJIOBOU AEATEIBHOCTH;

MMOHMMAHMSI LEHHOCTH TPaBWUJ HWHIUBUAYAJbHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIIUX, YIPOXKAIOIINX 3JJ0POBbIO U KU3HU JIOJEH;



OCO3HAHUS MOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHuUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEA0BATEIBCKOM
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  Apyrux BHJAX
NeSATeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE€ B PEIICHUUW NPAKTUYECKUX 3aaad
COIMaIbHOM HANPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEepeca K MPaKTUUYECKOMY U3YUYEHHUIO MPOQECCUuil pa3iuyHOro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUsI TIPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUSI K TPYNY, JIOJSM TPyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUHU
oOpazoBanus, Oyaymed mnpodeccuu M peaausaiiuid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CTOCOOHOCTEH K XMMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TrNY€eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIIEHUS K MPUPOJIe, KaK HCTOUYHUKY
CYILIIECTBOBAHHUS KU3HHU HA 3eMIJIE;

NOHUMAaHHUS THO00ATBHOTO XapaKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEBI;

OCO3HAHMS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIXKEHUH XUMHUH  JUIS
pelIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENpUATHUS JEWCTBUM, NPUHOCIUIUX BpEd  OKpYKarolleu
NPUPOJHON cpefie, YMEHHsSI TPOTHO3MPOBATH HEOIArONPHUSTHBIE 3KOJIOTUYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUHM U MPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OmnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAIBHOU
MpaKTHKE, CIOCOOHOCTM M YMEHHS aKTHBHO HPOTUBOCTOSTH HUICOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUs CHeuupUKH XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U pELICHHH MpOOJIeM COXpaHEHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUU IS  COBPEMEHHOMU
UMBWIM3ALUK: B €€ TyMaHUCTUYECKOM HaNpaBICHHOCTH W BaXXHOM PO B
CO3/IJaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIICHUHU TJI00ANIBHBIX MPoOIieM



YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, DHEPreTUYECKOM, NMULIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUHM MEAMIMHBI, OOECIIEUEHUU YCIOBHM
YCHEIIHOI0 TpyJa M SKOJOTMYECKH KOMMPOPTHOM IKHU3HM KaXIOro YjeHa
o0I1ecTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: [IOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCHOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMUX B HEM U3MEHEHUN, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 TOJyYEeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHMYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K [IO3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIIbHOCTH,

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  O0pa3oBaHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax npodeccuoHaIbHON
NEATENIbHOCTH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe Pe3yJabTaThl OCBOCHUS Y4€OHOTO IMpeameTa «XuMus» Ha
YpOBHE CpeIHEro 00I1Iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE U1t dbopmupoBaHus MHUPOBO33PECHUS o0y4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa H CHEHUPUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHUsl, SIBJIICHHE,
IpoIecC, CUCTEMa, Hay4YHbIH (PakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE YYeOHbIE NEHUCTBUS (IMO3HABATEIbHBIE, KOMMYHHKATUBHBIE,

PETYIISITUBHEBIC), 00€eCIEeUYnBAIOIINE dbopMHpoBaHUE (G YHKIIHOHAIBHOM
IPaMOTHOCTH U COITHAIbHOM KOMITIETCHIIMH 00yYatoIInXCs;
CIIOCOOHOCTH o0ydJaromuxcs HUCITIOJIb30BaTh OCBOEHHBIE

MEXIUCIUTUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS W YHHMBEpCAJIbHBbIC y4eOHBIC
JNEUCTBHUS B ITIO3HABATEIBHOWU M COLIMATILHON IPAKTHUKE.

MeranpeagMeTHbIE PE3yJabTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y49eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JCVCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH MO3HABATEJIbHBIMU
NefiCTBUAMM:

1) 0a30BbIe JJOrHYeCKHE TeMCTBUS:



CaMOCTOSITeIbHO  (OpPMYyNHpPOBaTH M aKTyaJu3upoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEeNeNATh LeNu JACSATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIETISAMU;

UCIIOJIH30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICJISITh XapaKTEpPHbIC NMPU3HAKU MOHSITUN M YCTAHABJIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU Il KJiIacCU(PUKAIMK BEIIECTB MU
XUMUYECKUX PEaAKIU;

yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3U MEXKAY H3Yy4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKHE paCCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTPUBAEMBIX
SIBICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITFOUCHUS;

IPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIEC) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOMN
peakuud — TMpH pEHIeHUH YYeOHBIX IO3HABATENIbHBIX W TPAKTUYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJIEIIbHBIC MPEICTABIICHHS JJIS BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

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

dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBHI Jisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJE€Th HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W  TPOBEACHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €Tr0 pe3ylbTaT, (OPMYITUPOBATH
000011IeHNST ¥ BBIBOJIbI OTHOCUTEIIHBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOJICTIAHHOMN paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOH W  TPOSKTHOU
JESTENHHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B NTO3HAHMSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTHPOBATHCA B PA3JIUYHBIX HMCTOYHMKAX MWHPOpMauuu (HAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPAaBOYHbIE MOCOOUS,
pecypebl MIHTEpHETA), aHATUM3UPOBATH MHPOPMAIMIO PA3TUYHBIX BUAOB U (POpM



MIPE/ICTABIICHUS, KPUTHICCKHU OIICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYHBOCTb;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIE METOABI MPH TOUCKE U
oroope wuHpOpMaNMKH, HEOOXOMUMON Il BBIOJHCHHS YYEeOHBIX 3a7ad
OIPEIEIIEHHOTO TUIIA;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHpopMaIK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEJACTBA TpH paboTe C
XAMHYECKOW HWH(POPMAIMEH: TPUMEHITh MEXNpeIMeTHbIE ((DU3UYECKUe U
MaTEMaTUYCCKUE) 3HAKH ¥ CHMBOJIBI, POpMYJIbI, a00OpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh MW MPEoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OByaeHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbl B XOJI¢ AUayiora H/WIn
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBITIOJTHCHHSI TIPE/IOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEN pe3yJlbTaTOB IMO3HABATEIHLHON NEATeIbHOCTH,
MIOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBITTOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allui yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS IMO3UIMA B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBialeHUe YHUBEPCATBHBIMHU PEryJSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpeJjiaraéMblii  alTOPUTM JEUCTBUIA TIPH
BBITIOJTHEHUN YYEOHBIX U HCCIEAOBATENCKUX 3a/ad, BBIOMpAaTh Haumbosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTA Ha OCHOBE CaMOaHan3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «lIpaktukym 1o Xxumun»
OTpPAXKAIOT:



c(hOpMUPOBAHHOCTh  MPEACTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUs MPAKTUYECKUX 3a7au
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOW  XMMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, s-, P-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJieHTHAsl, MOHHAs, METAJTMYECKAasi, BOJIOPOJIHAS ), KpUCTA/UIMUECKasl peréTka,
TUTIBI  XUMHUYECKUX  PEakIui, pacTBOp, JJIEKTPOJIUTHI, HEIJIEKTPOJIHUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW PEAKINHM, XUMHUYECKOE PAaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHsl
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoaunyeckui 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPTUU
IpU XUMHYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3BIK XUMHUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUA MPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PaKkTOIOrMuecKre CBEACHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM MCIOIb30BAHUN BaKHEHIINX HEOPTaHHUUECKHUX
BEIIECTB B OBITY M MPAKTHUYECKOU JIEATETLHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE MPU3HAKU TMOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHSA NPHU
OMMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUIH;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEHMIECTB M  YpaBHEHUUW XMMHUUYECKHX  pEaKIHi,
cucreMarnueckyto HomeHkIarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil Tra3, YIIEKUCHIbIA ra3, aMMHakK, raméHas
U3BECTb, HETAILIEHAs] U3BECTh, TUTHEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEATh BaJCHTHOCTh M CTETICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTIO COCTaBa, BUJl XMMHUYECKOMN
CBA3U (KOBAaJICHTHAs, MOHHAS, METAINIMYECKAs, BOJOPOHAsI) B COCOUHEHHUSIX, THII
KPUCTAJJIMYECKOW PEIETKM KOHKPETHOrO BEIEeCTBa (aTOMHAas, MOJICKYJSIpHas,
MOHHAsA, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJIHBIX pacTBOPaX HEOPraHHUUYECKUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHABJINBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONpENeIEHHOMY Kiaccy/Tpymre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJIbl, OKCHUJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(OTEepHbIE TUIPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUN PaCKpbIBATh CMBICI MEPUOANUECKOTO 3aKkoHa Jl.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATH3UPYIOILYIO, OOBSCHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoin CUCTEMBI
XxuMu4yeckux djementoB JI. M. MennesneeBa, HCIONb3ys MOHATHSA «s-, P-, O-
AJIEKTPOHHbBIE opOuTaIny, «QHEPTeTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUM
1o nepuojaam u rpymnmnam [lepuoandyeckoil cucTeMbl XUMUYECKUX d1eMeHTOB /1. .
Menpeneesa,

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKJAaTh CYIIECTBOBAHME TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHUYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIAcCHU(PUIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pPa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBY PEarupyrolnX BEUIECTB, TEMJIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4acTUIO KaTallu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUU COCTABIISITH YpPaBHEHUS PEAKIUN pPa3IMYHBIX
THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB pA3JIMYHBIX HEOPraHUYECKUX BELIECTB, pPaclO3HaBaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
ATUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKkiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle latense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMHUYECKHUE TPOIIECCHI,
JIe)KalllMe B OCHOBE IMPOMBINIJIEHHOTO IMOJYYEHUsS CEPHOW KHCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOIMX HAYYHBIX MPUHIUNAX |
AKOJIOTMYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
MOHSATHS «MAaccoBasi JOJIsl BEUIECTBA B PacTBOpPE», OOBEMHBIX OTHOUIEHUN Ta3oB
MpU XUMUYECKUX PEaKIMIX, MAaCChl BellleCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEILIECTB, TEIJIOBOTO 3(PdeKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U JTabOpaTOpHBIM O0OpPYAOBaHUEM, a TaKXKe MpaBUiia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSMHU IO BBHITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IIJIAHUPOBATH M  BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONpPEACICHUE CpEIbl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO YHHUBEPCAJIBHOTO
WHJMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOW pPEaKIUH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklnu Ha cyibdar-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJ7a4 IO
TeMaMm «Mertamiel»y u «Hemeramibl») B COOTBETCTBUU C TpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaI[eHUH C BEIIECTBAMH U Ja0OpaTOPHBIM 000PYOBAHUEM,
NPEACTaBIATh PE3ylbTaThl XUMHUYECKOTO OJKCIepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u ¢GOpMyTUpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaILIMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUW  COOJMIOAATh  TpaBWia  SKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpPaHEHHMsI CBOEro 3J0pOBbSl U OKPYXKAIOIIEH MPUPOJHON Cpenbl, OCO3HABAaTh
OMAaCHOCTh BO3AECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAS
cmpicn mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPAILECHHS UX BPEAHOTO BO3/IEVCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsi 0OYyYaroIIMUXCS C OTPAaHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC
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npumMeHeHue
anekTponuaa. ol.edu.ru
[NpakTnyeckas EUBAMOTEKa
pabota Ne 1. LIOK
Pewenne
aKcnepumeHTa https://myscho
20 | npHbix 3anau ol.edu.ru
no teme Bubnunoreka
«XUMUYeckne LLOK
peakunn» https://myscho
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ol.edu.ru

0606LLeHe Brubanoteka
TEMbI LOK
21 | «Xumnueckmne https://mvscho
peakLum» '
ol.edu.ru
KoHTponbHas Bubnnoteka
pabota N2 2 LOK
22 | (<Xummnueckne https://myscho
peakuun» ol.edu.ru
BubnnotekKa
23 oK
https://myscho
MeTannsl
ol.edu.ru
BubnnotekKa
HemeTanns.. LIOK
24 |BnaropogHble httos://mvscho
rasbi '
ol.edu.ru
BubnnoteKa
25 oK
https://myscho
Kncnotsl
ol.edu.ru
BubnnoteKa
26 oK
https://myscho
OcHoBaHus
ol.edu.ru
BubanoTeKa
LOK
https://myscho
”7 ol.edu.ru
BubnnoTeKa
LOK
Comn https://myscho
ol.edu.ru
BubanoTeKa
LOK
28 |AmdoTepHble
coenmoNS https://myscho
ol.edu.ru
[NpakTnyeckas
pabota Ne 2.
PeweHune bnbanoTekKa
aKcnepumeHTa LOK
29 | nbHbix 3apay https://myscho
no Teme .
ol.edu.ru
«BellecTtBa n -
MX CBOMCTBa»
O606LWeHne
30 w BubnnoTeka

TEMbI
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«BewwecTBa 1 LOK
MX CBOMUCTBa» httos://mvscho
ol.edu.ru
KoHTponkHas Bubnnoreka
pabota N2 3 LIOK
31 1
«Beu_le?ma " https://myscho
MX CBOWCTBa»
ol.edu.ru
XumMmunyeckas
TexHonorug. Bubnmorexa
32 |MpoussoacTs 1 LOK
0 aMMuaKka 1 https://myscho
MeTaHona ol.edu.ru
BubnnotekKa
LUOK
33 |X 1
vMAtieckas https://myscho
rPaMOTHOCTb.
ol.edu.ru
BubnnoteKa
LOK
https://myscho
ol.edu.ru
34 1 -
BubnnoteKa
LOK
Xnmnsa B
https://myscho
npocdeccusax
ol.edu.ru
OBIIEE BubanoTeka
KOJIMYECTB 34 LOK
O YACOB IIO https://myscho
ITPOTPAMME ol.edu.ru

YYEBHO-METONYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos U.I'., CnagkoB C.A., AKIHOHEpHOE

obmectBo «M3natensctBO «IIpocBemenuey, 2021r.

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumust Metoiuueckoe nocodue — 6a30BbIil ypoBeHb» - M.:

Hpoda 2022 rox.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0mas XuMusi B TeCTax, 3aadax, ynpaxHeHusx. 11

knace» — M.: Ilpoda, 2023 rox.
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3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposnsHbie 1
MIPOBEPOUHBIE PabOTHI K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHas kHUTa 7151
yaurensi». Yacts 1 — M.: lIpoda, 2019 rox.

5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 xnace: HacronbHas kaura s
yaurensi». Yacts 2 — M.: llpoda, 2022 rox.

6. O.C.I'abpuensH, I1.B.Pemreros, N.I.OctpoymoBa «3agaun 1o XUMUHU U CIIOCOOBI X
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. AenucoBa «Xumus 11 kimacc noypounsie tiansl mo yaueouuky O.C.I"abpuensna,
I".T".JIsicoBoit» - Bonrorpam» Yuurens 2018ros.

8. M.A.Pa6oBa, Y .IO.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 ximacey, - M.: Dk3aMmeH,
2019r.

9.9. O.C.I'abpuensH, .I'.ocTpoyMOB « XMMHUYECKHIT SKCTIEPUMEHT B TiIKoJe 11 kmacey; - M.:

Hpoda. —2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U

PECYPCBI CETU UHTEPHET

https://myschool.edu.ru 6udarorexa IIOK

https://www.yaklass.ru/p/videouroki-ot-interneturok suaeoypoku ot

O6pa3OBaTeJ'II>HOFO nmoprTajia «Sximacc

http://www.chemnet.ru I'azera «Xumus» 1 caiiT 1y1s1 yaurens «5 uay Ha ypOK XUMHUN

http://him.1september.ru Eaunas xomtekuus L{OP: IIpeameTHas KOIEKIHS « XHUMUS

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Kommeknust Poccuiickoro 061ieo6pa3oBaTe»HOroO mopraina

http://www alhimik.ru Bcepoccuiickas oauMnuaa MIKOILHUKOB 10 XUMUH

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: TEKTPOHHBIH YUeOHHK

http://www hemi.nsu.ru OTKpBITBIH KOJUTEIK: XUAMHUS

http://www.chemistry.ru JlucraHiroHHast OTUMIIHAA 10 XMMHUH: TEIEKOMMYHHKAITHOHHBIA
00pa3oBaTeIbHBIN MPOCKT
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