MHHHCTEPCTBO NPOCBEIENISE POCCHICKOI @EJIEPATIHH
Lenaprasient Cyvoaenekoi obaacin no o6pusonannio u nayke
MO "Slpuenckuii paiion”

MBOY Kansipesummexan CHI

ABTCTT O,

VIBEPKJIEHO
2

T ASCL A
g . HPEew
3 v ANpEERop
O_{K f N

Oxmoesa . B. H. C. I'NoTarosa
Iporokoa Nel 1kaz Nel109 or
01 «30n aprvera 202371 «31» asrycra 2023 r.

PACCMOTPENO

Pyvkosoantean HIMC

lrf

PABOUYAS TIPOTPAMMA
(1D 950602)

vueGnoro npeamera «Xumust. bazosbiii yposenb»
ans obyyatownxes 1 kaacca

YuuTenb XHMHH:
barypina Jlapes Cepreesha

a. Kanvipesutnna 2023




HNOACHHUTEJBHAS 3AIIUCKA
[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06



oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOGoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DegepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHBIE O0pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TnoJIOkeHH «CTpaTerum pa3BUTHS BocnUTaHus B Pocculickoil
Oenepanun Ha nepuoa 1o 2025 roga» (Pacnopsokenue IlpaButennctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3pabOTKe MpOrpamMmbl MO XUMHUHU, K OIPEAENICHUIO
oOuielt crpaTteruy 00y4yeHusi, BOCIUTAHUS U Pa3BUTHUS 00YyYalOLUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJei,
collepKaHMsl, PE3yabTaTOB OOy4eHUs] W TpeOOBaHM K YPOBHIO TOJTOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM 4YacThiO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U 00IIEH KyIbTYPHI
YelioBeKa, a TakKe OJKOJOTMYeCKd OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHOW cpene. Peamusyercss XumMudeckoe o0Opa3oBaHHE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMMe MO XUMHUU C y4€TOM CHenU(PUKA HAYKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TPHUPOABI U B MATEPUAbHOM XU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obIero oopaszoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTpaeT 0co0yi0 pojib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepUAIBHOU KYIBTYpHI.
Ona BHOCHUT CBOH BKJIaJa B (JOPMUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3JIJaHUE LEJIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOIIeM MHpE KaKk O €IUHCTBE
IPUPOJII U YeNoBeKa, KOTopoe (HOpMUPYETCSs B XMMHMHM Ha OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBAa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aMMOCBSA3U MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMHU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYs ¢ APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHs CTaja
HEOThEMJIEMOM YaCThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIIEIIHOTO
TpyJa W KU3HU KaxJI0oro wieHa ooOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
CO3MJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHa Ha pEIICHUE



00adbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30MacHOCTH U OXPaHBI 3JJ0POBbSI.

B cootBercTBHM ¢ OOMMH UEASIMH W TMPUHIMIAMU CPEIHETO OOIIEro
oOpazoBaHus cojepxaHue mpeamera «Xumus» (11 kmacc, 6a30BbI ypOBEHBb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOJUMYI0 UM JUId  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKM3Hb COLMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisitoniuMu ~ TipeiMeTa  «XUMHUs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHHMHA 10 HEOPTraHWYECKON XMMHH (C BKIIOYCHUEM 3HAHHMHA M3 OOIIECH XMUMHH) U
opraHudecko xumMuu. PopMUpPOBAHUE JAHHOW CHUCTEMBI 3HAHWUW TPU H3YYCHHH
npeaMeTa o0ecrneunBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa conaepkaHus Kypca «OOmas # HEOpPraHUYecKas XUMUSI»
chopmMupoBaHa B TpOrpaMMe [0 XUMHUM Ha OCHOBE CHCTEMHOI0 MOAXOoAa K
U3YUYEHUIO Y4eOHOro marepuana M OO0yCIIOBJIEHa HCTOPHUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHMM Ha ONpPENENEHHBIX TEOPETUYECKUX YpOBHSX. [loJ HOBBIM
yIJoM 3peHus B Tmpeamere «Xumusi» 0a30BOro ypOBHS paccMaTpUBAETCS
U3YYEeHHBI Ha YPOBHE OCHOBHOTO 00IIer0 00pa30oBaHUs TEOPETUUECKUNA MaTepual
U (PaKTOJIOrMUeCKHe CBEICHHUS O BEIIeCTBaX M XUMHYeckoil peakuuu. Tak, B
YacTHOCTH, B Kypce «OOmas u HeopraHudeckas XUMHS» O0ydaromuMCs
NPEIOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE MEPUOAMYECKOTO 3aKOHA C
OOIIETCOPETUYECKUX W METOAOJOTUYECKHX  TMO3WIMH, TIyOXKe  IOHATH
UCTOPUYECKOE H3MEHeHHe (YHKIMHA JTOro 3akoHa — OT o0oOmaromei a0
OOBSCHSIONIECH W MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O Ba)KHEHIIMX BEMIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX DPEaKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs JOMONHsAETCS B Kypce 11 kimacca smeMeHTaMu
coJlep KaHMs, UMEIOIIUMU KYJIbTYPOJIOTHYECKUNA WU TPUKIATHON XapakTep. OTH
3HAHMSI CIOCOOCTBYIOT TOHMMAHHMIO B3aMMOCBSI3M XUMHUHU C APYTMMH HAayKamH,
PaCKpBIBAIOT €€ POJIb B MO3HABATEIIPHON U MPAKTUUECKON JEATEILHOCTH YEJIOBEKa,
CrOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUH
U TIPAKTUYECKUX MPHIOKCHUN XHUMHH, TTIOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS
B OONIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJeMax, CBSA3aHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIMBATh WH(DOpPMAIMI0O W TMPUMEHATH €€ ISl TOMOJHCHHS
3HAHWW, PEIIECHUS HHTESIUICKTYAJIbHBIX U AKCIIEPUMEHTAIbHBIX HCCIIEOBATEIIBCKUX
3amad. B menom conepkanue y4eOHOTO mpeamera «XuUMUS» JaHHOTO YpPOBHS
W3y4CHUS OPUEHTHUPOBAHO Ha dbopmupoBaHue y o0yyaromuxcs
MHPOBO33PEHYECKON OCHOBHI I MOHUMaHUS (PUIOCOPCKUX HUACH, TaKUX Kak:



MaTepuaJibHOE  €AMHCTBO  HEOPraHMYEeCKOro M OpPraHuyeckoro  Mupa,
00yCIJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM WU CTPOECHUEM, MO3HABAEMOCTH
IPUPOAHBIX SABJICHUNA NYTEM DKCIEPUMEHTAa U PELICHUS IPOTUBOPECUYUU MEXKIY
HOBBIMH (DAKTaMHU U TEOPETUUYECKUMHM MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHHU B
pEIIEHUH  DKOJIOTMYECKHX  MpoljeM, a Takke ImpoliemM  cOepexeHus
HSHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/1aHUSI HOBBIX TEXHOJOTMI U MaTEpUAJIOB.

B nmnnane pemeHus 3agad  BOCIUTAHUS, Ppa3BUTHS U COLMAIIM3ALNU
oOy4Jaromuxcs NPUHATHIE MPOTPaMMON IO XUMHUHU MOAXOABl K OINpPEIEICHUIO
collepKaHUsI M TOCTPOEHUs TpeaMera mpeaycMaTpuBaloT (OpPMHpPOBAHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JEUCTBHM, HMeronMXx 0a30Bo€ 3HAYEHUE JUIs
pa3IUYHBIX BHJIOB JICSTEIIBHOCTH: pelIeHus MpoOjieM, TIOUCKa, aHaliu3a U
00paboTku MHGOPMALMK, HEOOXOJUMBIX JIJIsi MPUOOPETEHUS OMbITA MPAKTUYECKON
U HCCIEAO0BATENbCKONW JESTeNIbHOCTH, 3aHUMAIOUIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpenopaBaHus XMMHH KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEeIHEr0 OO0IIEro 00pa3oBaHus, P ONPEICICHUH
CoJlepKaTesIbHOM XapaKTePUCTUKHU LeJel HW3y4deHHs MpeaMera HampaBlIeHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULHUOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKHd KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHUECKOU
NEATEIbHOCTU YEJIOBEKA M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOANYECKON TOYKH 3PEHHUS] TAKOW IMOAXOJ K ONPENEICHUIO IENEH U3YUYEHHUS
IIpeAMETA SIBJIIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pEHUs TJIABHBIMHM LEISMH H3Y4YEHHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHE (11 KI1.) ABISAIOTCS:

e (¢opMHuUpOBaHHE CHUCTEMBl XHMHYECKUX 3HAHUHW KaKk  BaKHEHIeH
COCTABJIAIONICH €CTECTBEHHO-HAYYHOW KAPTHUHBI MHPA, B OCHOBE KOTOPOW
JeXKaT KIIOYeBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W IOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOpHEn
UX Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHUE U PA3BUTHUE MPEACTABICHUM O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHUMHMUYECKUX peakiui, HEOOXOAUMBIX i1 HpUOOpETEHUS
YMEHUH OpPUEHTUPOBATHCS B MHUPE BELIECTB W XHMHYECKUX SIBJICHUM,
MMEIOIHX MECTO B MPUPOJE, B IPAKTUYECKON U TIOBCETHEBHOM KHU3HU;

e pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM
U OOBSCHEHHMEM XHMHUYECKOTO OHKCIEPUMEHTa, COOJIIOJACHUEM IpaBUII
0e301acHOr0 OOpaIeHUS ¢ BEIIICCTBAMH.

Hapsny ¢ atuMm, conepxaTesibHas XapaKTEpUCTHKA LEIel U 3a1a4 U3y4yeHus
IIpeMETa B IPOrpaMMe MO XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IPHOPUTETAMH B CHCTEME cpeliHero oodiero odopazoBanus. CeroaHs B
NpEenoJaBaHUd XUMHHM B OOJIbIIEH  CTENEHM OTHAETCA  MPEAIOYTEHUE



MPAKTUYECKON KOMIIOHEHTE COAEp>KaHus OOy4deHHs, OPUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHHKA 00I1€00pa30BaTEIbHON OpraHU3allM, BIIAJICIOIIET0 HE
HAa0OpOM 3HaHUM, a (QPYHKIUMOHAIBHONM T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSIMU aKTUBHOTO MOJYYCHUsI 3HAHUW M MPUMEHEHUS UX B PEalbHOMN >KU3HU
JUTSL PEIICHUS TPAaKTUUECKUX 3a]1a4.

B cBs3u ¢ oTUM npu W3ydyeHUH TIpeaMeTa «XHUMUS» JIOMUHHUPYIOIIEEe
3HaYEHUE MPUOOPETAIOT TAKKE LEIU U 3a7a4u, KaK:

ajanTanus o0yJarouuxcsl K yCIOBUSIM JUHAMUYHO Pa3BHBAIOLIErOCS MUpa,
(GbopMHUpOBaHUE  HWHTEUIEKTYyaJlbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX JKU3HCHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHCHHEM;

dbopmupoBaHue 'y OOydYarOUIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETCHIIMH), HUMEIONIMX YHUBEPCAIBHOE 3HAYCHHE I Pa3JIMYHBIX BHJIOB
JESTENbHOCTU: pellleHusl mpoOsieM, MOUCKa, aHaiau3a U 00paboTku MHQOpMaIUH,
HEOOXOIUMBIX JJI TPUOOPETEHHs] ONbITa JESITENIbHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B I[IO3HAHWU XWMHUH, a TaKXke [JI1 OLEHKH C TO3UIIHM
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMHYECKUX
IPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELy;

pa3BHUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX UM TBOPUYECKUX
CIIOCOOHOCTEN 00yUaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPHUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBHUU C KU3HEHHBIMHU OTPEOHOCTAMHU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUM JJIA MOUCKA U aHalu3a y4yeOHOU u
HAYYHO-TIONYJISIPHON WH(GOPMAIIMH XUMUYECKOTO COJIEPKaHNUS;

(dbopMupOBaHUE U PA3BUTHE Y OOYYAIOIIMUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS,, HAOMIOMATEeIbHOCTH, COOpPAHHOCTH, AKKYypaTHOCTH, KOTOpPbIE
0COOEHHO HEOOXOAWMBI, B YACTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEACHHUU
XUMUYECKOTO KCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYarommxcs YOEKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBICHHOCTH XUMHH, €€ Ba)XXHOW POJHM B PEMICHUU TI0OATBHBIX TPOoOIeM
palMOHATIBLHOIO MPUPOJOTOIb30BAHHUS, TOTIOJHEHHSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsl MPUPOIHOIO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpeHOro
OTHOLIEHUSI K TPUPOJIE U CBOEMY 3J0pPOBbIO, a TakKe MPUOOPETEHUS OMbITA
WCIIOJIb30BAHUS TOJYyYEHHBIX 3HAHUW NI TPUHATAS TPAMOTHBIX PEIICHUH B
CUTYaIUSX, CBA3aHHBIX C XHMHUYECKIUMU SBIICHUSIMH.

B ydeOHOM mmaHe cpemHero oO0miero oOpa3oBaHUSA MPEAMET «XHUMUS»
06a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMETHOUN obmactn «EcTecTBeHHO-Hay4YHBIE
PEIMEThI».

OO6uiee yncno 4acoB, OTBEAEHHBIX JJISI U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obmiero oOpasoBaHus, coctaBmsieT B 11 kimacce — 68 yacoB (2 ydaca B
HEJIEJTIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA



TeopeTnyeckue OCHOBbI XUMUM

XUMUYECKHM 3JeMEHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000J10YKa. DHEPreTUYEeCKHEe yPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUsl JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

Ilepnonnueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX DJIEMEHTOB
1. 1. MenneneeBa. CBsi3b NMepUOANYECKOrO 3akoHA U [lepmoamdeckor cuCTEMBI
xuMu4deckux ieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJOXHBIX BEIIECTB IO TpymnnaM ¢ TepHOoaM.
3HaYeHHUE NEPUOAUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJIieHTHAsI HEMOJIIPHAsl W TIOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHUu3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH W JOHOPHO-
akienTopHbiil). BomopoaHass cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHHOCTS.
Crenenb okucnenus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISPHOTO  CTPOCHMS.  3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAJINYECKON PEIIETKHU.

IlonaTue o nucnepcHbIXx cucremax. VICTUHHBIE U KOJUJIOMIHBIE PACTBOPBI.
MaccoBast 10JIs1 BeLIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHU. Homenxkiatypa
HEOPraHWYECKMX BEUIeCTB. [ eHeTrnueckass CBsA3b HEOPraHUYECKUX BELIECTB,
IIPUHAJICKAIIMUX K PA3JIMYHBIM KJIACCAM.

Xumuueckas  peakums.  Kiaccubukanys  XUMHYECKMX — pEaKIUd B
HEOPraHMYECKON M OpPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKLIUX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3nu4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOphl, BIMUAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [lartense.

DnexkTponuTuueckas auccounarua. CHuibHbIE U ciiadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCNEpUMEHTAJIbHBIE METOAbl HU3YYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
neMoHcTpalnusa Ttadnui «llepuoguueckas cucteMa xuMuueckux snemeHToB J[. U.
MeunneneeBay, U3ydeHUE MOJENEH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOJECHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUM KaTAIN3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBID YHUBEPCAIBHOTO WHAUKATOPA, pEaKUUu HOHHOro oOMeHa),



MPOBEJICHUE TPAKTUUECKON paboThl «BiusiHue pa3niuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIANY.

Pacuérnepie 3anaun.

Pacy€Ttel 1O ypaBHEHMSAM XMMUYECKUX pEakuud, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckass xXumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux asnemeHtoB JI. M. MenpeneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauIoB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIIUX HEMETAJUIOB (TajloT€HOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HX  COCAMHEHUM  (OKCHIOB,
KHUCIIOPOJICOAEPKAIIMX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUT ).

[IprMeHeHne BaXXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUI.

Mertamibl. [lonoxxenue merannoB B Ilepuoanmyeckoil cucteMe XMMUUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOUEK
atomMoB MetayuioB. Ob6mue ¢uzndeckue cpoiictBa MetaioB. CriiaBel METaJIIOB.
DIEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalul, KaJbIIUMH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJIE€30, MEAb) U UX COEUHEHHUI.

OO6mue crocoObl MOTy4YeHUs: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHUsI BEIIECTB M HUX IPEBPAILLICHHI:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIIaBbl», 00pa3llOB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTATBHBIX 3a/1ayu, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHIA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U HIEJI0YEel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuérHbie 3anaum.

PacuéTtel mMacchl BemecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJHUYECTBY
BEIIECTBA, MAacce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIUMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUU, €CIIH OJTHO
W3 BEIIECTB UMEET MTPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B o0ecrniedeHUM IKOJOTMYECKOM, SHEPreTUUeCKOW M THUIINEBOU
0e30macHOCTH, Pa3BUTHH MEIWIHUHBI. [IOHSATHE O HAYYHBIX METOMAX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUN.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIIIEHHOTO
MOJy4YE€HUS] BAKHEUIINX BEILIECTB.

UenoBek B MHpE BEHIECTB W MaTEpPUANIOB: BAXXKHEWIIME CTPOUTEIbHbBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTe€pHUajbl, KpAaCKH, CTEKJIO, KEpaMHKa,



MaTtepuaibl i JJIEKTPOHUKHA, HAHOMATEpUAJIbl, OPTaHUYECKUE U MUHEpaJbHbIC
yaoOpeHus.

XUMHS U 340pOBbBE YEJIOBEKA: IPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiaa 0€300aCHOTO MCIOJIb30BaHUS MpEnapaToB OBITOBOM XMUMHH
B [IOBCEITHEBHOU JXU3HH.

MexnupeaMeTHbIE CBA3U.

Peanuzanus  MeXNpeaMETHBIX CBA3€H TpU  H3YYeHUM o0medl u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCyIIECTBIIETCS YEPE3 MCIOJb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, TakK W TMOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1mMe ecTecTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIM (DakT, rUMoTe3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KJIacCUPUKaluUsi, MEepPUOJIMYHOCTb, HaOIIOACHHE,
JKCIIEpUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuka: Marepus, JHEpPrus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaJAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUUYECKUIM YPOBEHbB, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKUE BETUUYMHBI M EAUHUIIBI HX
U3MEPEHHUs], CKOPOCTb.

buonorusi:  kinerka, opraHusM, 9KocucTtema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpa¢usi: MuUHEpaJbl, TOPHBIE MOPOJBI, MOJIE3HbIE UCKOMAEMbIE, TOILUIMBO,
peCypcehl.

TexHomorus: XUMHUYECKasi MPOMBILLIEHHOCTb, METAJULyprus, IPOU3BOACTBO
CTPOUTEIBHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IIPOU3BOACTBO, IUIIEBAs
OPOMBILIUIEHHOCTh,  (hapMalneBTHUECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI



OI'OC COO ycraHaBimuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOiero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHhIM). HaydHO-MeTOonUuYecKo OCHOBOWM st
pa3palbOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrpamMM CPEIHETO OOIIEro
00pa3oBaHUs SBISETCS CUCTEMHO-IESITETbHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AEITEIHLHOCTHBIM TMOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMUsS» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHusl BbIJICTEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMUCS POCCHUHCKONW TPaKJAHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAaMOOTIPEICIICHUIO;

HaJIM4re MOTHBALUK K 00YUYEHUIO;

I[eJICHANIPABIEHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUM JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEW M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JIEATEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MPHUCYIIUMH IEJIOCTHON
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJIU4HUe TPABOCO3HAHMS IKOJIOTHUYECKOW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH )KU3HECHHBIC IIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS NIpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATENIBHOW JESTEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUUOKYIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTIMU
U HJleaJjaMUd POCCUHCKOTO TPa)KJAaHCKOTO OOIIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJICHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)xaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTUYECKON N1EITETbHOCTH
0oOy4JarommXxcs M0 peaju3aiuy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HaHHUs 00YyYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOpPMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTH TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU yUEOHBIX W TO3HABATEIBHBIX 3aJ1a4, BBHIMIOJTHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEpPEHHUSI, JIOTUKY H
apryMEHTbI JPYTUX IMPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEITEIIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIMTAHMS .



[IEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAY4YHOMY HAacCJEAUI0
OTCYECTBCHHON XUMMH;

YBOXEHMSI K TIpOLlECCY TBOpUECTBA B 00OJIACTU TEOPUM U MPAKTHUYECKOTO
MPUMEHEHUS] XMUMUHU, OCO3HAHUS TOTO, YTO JOCTIKEHHUS HAyKW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIIbHBIX MOTHBOB B TOJYYEHHUHM U TOCIETYIONIEM
aHanau3e MH(pOpMAIMKU O MEPEOBBIX JOCTHUKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CB3aHHBIC C XUMUYECKUMU SBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHHE M TOCTYNKH CBOMX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TIOCICICTBUH ITHUX
MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPHbI 310POBbS:

MOHUMAHUSI IIEHHOCTEeHW 370poBOro U 0Oe3omacHOro o0pas3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJIrOICHUsT TIpaBUJl OE€30IMacHOrO OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEJHEBHOM KU3HU U B TPYJIOBOM JESATEIHHOCTH;

MOHMMAaHUS 1EHHOCTM MpaBWI HWHIUBUIYAJIbHOTO W  KOJUJIEKTUBHOTO
0€30I1acCHOT0 MOBEJACHUS B CUTYAIMAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

OCO3HAHUS TOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (YIIOTpPEOICHUS
aJIKOTr'0JIsl, HAPKOTUKOB, KYpPEHUSI );

5) TpyA0BOro BOCIIMTAHUS

KOMMYHHKATHBHONH  KOMIICTCHTHOCTH B  Y4eOHO-HCCIICAOBATEIBLCKOM
JESTEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrHMX BHIAX
JeSTEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B PEIICHUU TMPAKTUYECKUX 3ajaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYSCKOMY M3YYCHHIO MPOodecCuii pa3audHOro pojia, B TOM
YHUCJIe Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOXEHUS K TPYAY, JIIOJAM TPYJia U pe3yiabTaTaM TPYAOBOH JeATEIHbHOCTH,

FOTOBHOCTU K OCO3HAHHOMY BBIOOPY HHIMBUIYyaJIbHOW TPaeKTOPUHU
oOpa3oBaHus, Oynymied mpodeccun W pealn3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUH, HHTEPECOB U
MOTpeOHOCTEH O0IIEeCTBA;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS



HKOJIOTHYECKHU 11eJ1IeCO00Pa3HOro OTHOUIEHUS K MPUPOJE, KAaK HCTOUYHHUKY
CyILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHMS TJIOOATBHOTO XapakTepa HKOJOTMYECKUX MpoOeM, BIMSHUS
HSKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJb30BAHUSI JIOCTMIKEHUM XUMUM IS
pELIeHHs] BOMPOCOB PALIMOHATBHOTO PUPOA0IIOIb30BAHUS;

AKTUBHOIO HENPUATUSA JEHUCTBUM, IPUHOCAIIMX BpEN OKPYKAIOLIECH
MPUPOJIHON cpejlle, YMEHHUsI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OmbITa NS TENbHOCTH AKOJIOTUUECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHMsI AaKTUBHO TMPOTHUBOCTOSATH HJICOJOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbopMHUPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpeJICTaBIEeHUsI 00 OKPY’KAIOIIeM MHUpPE KaK O €IWHCTBE MPUPOJIBI U YEJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOexXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UUMBUIIM3AlMA: B €€ TYMAaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO3JIJaHUM HOBOM 0a3bl MaTepUaJbHON KYJIBTYPBI, PEIICHUHU TJIO0ATBHBIX MPOOIIeM
YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPbEBOM, SHEPTETUYECKOM, MUIICBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIIEUYEHUU YCIOBUM
YCHEIIHOTO TPpyAa M OSKOJOTUYECKH KOMQPOPTHOW IKU3HU KaXKIOTO UIECHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHMMAaHUsl CYUIHOCTH METOJI0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOJAIINX B HEM U3MEHEHUH, YyMEHUS J1eJIaTh 000CHOBAHHBIEC 3aKIIOUYEHUS Ha
OCHOBE HaydHbIX ()aKTOB U WMEIONIMXCS JaHHBIX C TEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHYECKHWE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBLCKON JeATeNbHOCTH;

FOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XHUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIu4YHBIX cepax npodeccuoHalIbHON
JEeSTENbHOCTH.
METAIIPEMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3ylbTaThl OCBOCHUS y4eOHOTrO mpeaMera «XuMHUs» Ha
YPOBHE CpeIHETo 00111ero 00pa30oBaHUs BKIIOYAOT:

3HAUMMBbIE  JIA bopMHpOBaHUS  MHUPOBO33PEHUS oOy4Jarommxcs
MEXIUCHIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE TOHATHS, OTpaKAIOIINe
[IEJIOCTHOCTh HAay4YHOH KapTUHBI MHUpa W crnenuduKy MeTOAOB TMO3HAHUS,
UCTIOB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOEHUE, U3BMEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (TMO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (GyHKIHMOHATBHOM
IPaMOTHOCTH U COIIMAIIBHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIIOCOOHOCTb o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEPCAJIbHBIE YYCOHBIC
JNEUCTBUS B ITIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHble Ppe3yJbTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIbHBIMH, KOMMYHHMKAaTUBHBIMH U  PETYJISTHBHBIMU
e CTBUSIMU.

OBJjagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMOo3HABATEJbHBIMH
JeCTBUSIMM

1) 6a30Bble JJOrHYecKHe AedCTBHS:

CaMOCTOSITEIbHO  (OPMYJIUPOBAaTh M aKTyaJu3UpoBaTh  IpolJieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3ajJaBasi IMapaMmMeTpbl W KPUTEPUU HUX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C ITOCTABICHHBIMHU IETISIMHU;

KCIOJIb30BaTh MPU OCBOCHUW 3HAHUM MNPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIMBATHh HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS I OOBSICHEHUS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAaHWS M KPUTECPUU JUIA KIACCH(PHUKAIIMU BEIICCTB M
XUMHUYECKUX PEaKIU;

yCTaHABIWBaTh MPUUYUHHO-CIEJICTBEHHBIC CBS3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTHUBHbBIC, IO
aQHaJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paccMaTpHUBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

NPUMEHATh B MPOLECCE MO3HAHUS, UCITOJIb3YEMbIE B XUMUHU CUMBOJHUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATh MOJCIBHBIC MPEICTABICHUS — XUMUYECKUU



3HaK (CHMBOJI) JJIEMEHTa, XHMHYeckas (opMmyJia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX WU MPAKTUYECKUX 3ajiad,
MIPUMEHSITh HAa3BaHHbBIE MOJEJIBHBIC MPEJICTABICHUS JJIsI BBISIBICHUS XapaKTEPHbBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE 1eHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOT'O IMO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkuuu;

(opMynHpOBaThH LIETU U 33/1a4U UCCIEI0BAHNUSA, UCTIOIb30BaTh MTOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHWUPOBAHHUS M TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJO0M
npolecca, CaMOCTOATENBbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OPMYIUPOBATH
0000ITIeHNS ¥ BBIBOBI OTHOCUTEIIHHO JIOCTOBEPHOCTH PE3YJILTATOB UCCIICIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETAaHHON padoTe;

npuoOpeTaTrh OMNBIT YYECHHUYECKOM HCCIEOBATEILCKOM UM MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJOB pEIICHUs] MPAKTUYECKUX 3a]ad, MNPUMEHEHHUIO pPa3IudHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ unpopMmanmeii:

OPUEHTUPOBATHCS B PANTMUHBIX HMCTOYHHMKAX HHPopManuu (Hay4dyHO-
NOMYyJsIpHAsT JIUTepaTypa XHUMHYECKOTO COJAEpX aHUsl, CIPaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH()OPMAIUIO Pa3IUYHBIX BUAOB U (opM
IpeICTaBICHUS, KPUTHUYECKU OILICHUBATh ed JIOCTOBEPHOCTh u
HENIPOTHUBOPEUHUBOCTb;

(dbopMynHpOBaTH 3aMpPOChl U MPUMEHITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wuHPOpMaMKH, HEOOXOMUMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

MpUOOPETaTh OMBIT KCHOJIB30BaHUS HHGPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpe/CTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOIb30BaTh HAYYHBIM $A3bIK B KayecTBE CpeACTBAa mpu padore cC
XUMUYECKOW uH(MOpMalMel: NPUMEHITh MEXNpeaMeTHble (puznueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIOIBb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HarJISIAHOCTH.

OBiaeHne yHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMU J€iCTBUSIMH:



3a/1aBaTh BOIIPOCHI IO CYILIECTBY OOCYXIa€MOM TEMbI B XOJ€ Auajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEAI0KEHHOM 3a1a4UH;

BBICTYIIaTh C IPE3CHTALMENW pPE3YyJbTaTOB IO3HABATEIBHOU JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU ITPU BBITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peajn3aluy yueOHOro MpoekTa u (PopMyIupoBaTh BBIBOJIBI
IO pe3yJibTaraM IPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS MO3ULHAU B
X0/J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBJ1aleHNe YHHBEPCAJIbHBIMU PEryJATHUBHBIMY 1€ HCTBUAMU:

CaMOCTOSITEIbHO IUIAHUPOBATh M OCYILECTBIATH CBOK I103HABATEIBbHYIO
NEATENIbHOCTh, Olpenesss €€ LeJd W 3aJadyd, KOHTPOJUpPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH TpeJylaraéMblii  alrOpUT™M JEUCTBUN MpH
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEeIbCKUX 3aJlad, BBIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCO0 MX pelieHus ¢ Y4ETOM IOJYyYEeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYILECTBIIATE CAMOKOHTPOJIb CBOEH JEATEIIbHOCTA HAa OCHOBE CaMOAHAJIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
11 KIJACC

[IpenqmerHble pe3yabTaThl OCBOSHUsI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHU B TIO3HAHUU SIBJICHUU
OpUpoabl, B  (OPMHUPOBAHMH MBIIIICHUS W  KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsL PEIISHUS MPAKTUYSCKUX 3a1a9
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHMS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpexne;

BJIIAJICHUE  CHUCTEMOW  XMMHWYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJda, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEINEHb OKHUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peliéTKa,
TANBl ~ XMUMUYECKUX  PEAKIMWA, PaCTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMh, XUMHUYECKOE PAaBHOBECHE), TEOPHUH M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoandeckuil 3akoH JI. M. MeHneneena,
3aKOH COXPAHEHMSI MACChI BEIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,



MUPOBO33PEHUYECKUE 3HAHUA, JIEXKAIlMe B OCHOBE MOHUMAHUSI MPUYMHHOCTU U
CUCTEMHOCTU XUMUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMacCHOM UCMOJIb30BaHUU BaXKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATH XapaKTEpPHbIE MPU3HAKU TOHITHH,
yCTaHABIIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS TIPU
OMMCAaHUW HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUMH;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUUYECKYI) CHUMBOJIUKY JIJISI
cocTaBieHuss (OpMyJ BEIIECTB U  ypaBHEHUNW  XUMHUYECKHX  PEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuaabHble Ha3BaHUSI OTACIbHBIX
HEOPraHMYeCKUX BEHIEeCTB (YrapHbl ra3, YriaeKHCJbIA ra3, aMMUaK, TaméHas
U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COJIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMNpPEJEsATh BaIGHTHOCTh U CTETICHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJI XUMHUYECKOMN
CBs3U (KOBaJICHTHAs, MOHHAS, METANTMYECKas, BOJIOPOIHAS) B COSAUHEHUSIX, THII
KPUCTAJUTMYECKONM PEMIETKM KOHKPETHOT'O BeIecTBa (aTOMHAs, MOJICKYJIspHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHUM YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeneiIEHHOMY Kiaccy/Tpyre
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOINIYIO, O0BSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh OSJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepronnueckoil cuCTEMBI
XuMH4eckux saemeHToB JI. M. MeHnaeneeBa, MCHOIb3ys IOHATHSA «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKHE YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIUHEHUU
1o nepuoaam u rpymnmnam llepuognyeckoit cucreMsl XumMuueckux 3imemMeHToB . U.
Menpeneena;

chOpPMHPOBAHHOCTh  YMEHUW  XapaKTepuU30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETHUECKON CBSI3M MEXJ1Yy HEOPraHUYeCKHUMH
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHYECKHE PEAKIUH TI0
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY PEArupyIOIIUX BEIECTB, TEINIOBOMY
3 dexTy peakuuu, U3MEHEHHUIO CTETIEHEW OKHCICHHS AJIEMEHTOB, OOpaTHMMOCTH
peaKkIy, y4acTHIO KaTalu3aTopa);



c(hOpMUPOBAHHOCTh YMEHUM COCTaBIATh YPABHEHUS PEAKIUN Pa3TUYHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPABHEHUS pPEeaKIuii HOHHOTO OOMEHA, yUYUThIBas
YCJIOBUS, TIPU KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJAUTH pPEAKIMH, MOATBEPKAAIOLINE
KAUueCTBEHHBIM COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PaClO3HABATh
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBAaTh CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUU MOCPEICTBOM COCTABIEHUS AJICKTPOHHOTO OanaHca
3TUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (nmpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEPH30BaTh XUMUYECKUE MPOIECCHI,
JIeXKaIue B OCHOBE IMPOMBIINIJICHHOTO TOJYYEHUS CEPHOM KUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUM 00 OONIMX HAyYHBIX MPUHIMMNAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIIOIH30BAHUEM
MOHSITHSI «MaccoBasi J0JiA BEIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHHWI Tra3oB
IpU XMMUYECKUX PEaklMsIX, MacChl BEUIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOUIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUS MAcCChI
BEIIECTB, MPEBPALCHUSI U COXPAaHEHUS YIHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBHIIA MOJIb30BAHUS XUMHUUYECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOpYy/IOBaHHMEM, a TaKKe IpaBWiIa OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIUSIMU IO BBHITOJHEHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKUM
AKCHEPUMEHT (pa3fioKeHUEe MEePOKCHAA BOJOPOJa B MPHUCYTCTBUU KaTalau3aTropa,
ONpEeNIeJICHHEe Cpelbl pPacTBOPOB BEIIECTB € MOMOILIBID YHUBEPCAIBHOIO
WHUKATOpa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlvy,
peakuuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakinu Ha cynbdar-, kapOoHAT- U
XJIOpDUA-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO
temaM «Metamibel» U «HemeTamas») B COOTBETCTBHUU C MpaBUIAMH TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMU M JaOOPAaTOPHBIM 000pYIOBaHUEM,
MPEACTAaBIATh PE3yJbTAaThl XUMHUYECKOTO JKCIEepUMeHTa B (OpMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uHpOpMaLINIO, TMOJYy4aeMyK M3 pa3HbIX MCTOYHUKOB (CpPEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTuXx);



chOpMUPOBAHHOCTh  YMEHHMH  coOJOAaTh  MpaBUiia  AKOJOTHYECKU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpPYXaloLleld MPUPOIHON Cpeabl, OCO3HABaTh
OMAaCHOCTh BO3CHCTBHS Ha )KMBBIE OPraHU3MBbl OMPEEIEHHBIX BEUIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpumMepax crocoObl yMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIST 00yYaroIMUXCcsl ¢ OrPAHMYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL CIIETIBIX M CIA0OBUIAIIMUX OOYYAIOIIUXCA: YMEHHME HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
HaumenoBanue @ KoaudecTBo yacos )
Yuer paboueit
Ne ni/mn pa3es10B U TeEM Koutpoabublie | IlpakTuyeckue | JiaekTpoHHbIe (LU(POBHIE)
Bcero p p p MPOrpamMmbl
NporpamMmsbl a00ThI a00ThI o0pa3oBaTe/ibHbIE pecypchl
porp p p P pecyp BOCIIUTAHUS
Paszgea 1. Teopernueckne 0OCHOBbI XUMUM
https://resh.edu.ru/subject/29/11/ | mnoOyxaeHue
ITKOJIbHUKOB
Crpoenue
COOJII0/1aTh Ha YPOKE
aTOMOB.
" 00IIEeTPUHATHIE HOPMBI
[Tepuonuueckuii
MTOBEJICHUS, ITpaBUja
SAKOH 1 omre CO CTapIIuMU
001IeHN
1.1 [Tepunoamueckas 10 P
(yuuTensimMu) u
cucremMa
CBEpCTHUKAMH
XUMHUYECKUX
(IIKOJIbHUKaMH),
anemenToB 1. 1. Stoii
MIPUHLHUIIBI Y4EOHOU
Meupeneena p yi
JUCUHUTIMHBI U
caMOOpraHu3anuu
https://resh.edu.ru/subject/29/11/ | noOyxneHue
LIKOJIbHUKOB
Crpoenue cobmroaTh Ha ypOKe
19 BEIlIECTBA. 10 00IIENPUHATHIE HOPMBI
' Mmuoroo06pasue MOBEJICHUs, ITpaBuia
BEILIECTB 0OIIIeHUs CO CTapUINMHU

(yuurensimMu) u
CBEPCTHHKAMU



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

(LLIKOJIbHUKAMN),
IPUHLMIIBI y4eOHOU
JUCIUIUINHBI U
CaMOOpraHu3aluu

1.3
peaknuu

XUMHYECKHUE

18 1

https://resh.edu.ru/subject/29/11/

c(hopMUPOBaAHHOCTH
HKOJIOTMYECKOT0
MBITIUICHUS], TOHUMaHHUS
BIIMSIHUS COLIMATTBHO-
AKOHOMUYECKUX
MIPOLIECCOB HA
COCTOSIHUE IPUPOTHOU
Y COUMAIIBHOM CpEeJIbl;
MpUOOpETEHUE OTIBITA
AKOJIOrO-HaIpPaBJICHHOU
JIESITEIbBHOCTH

Hroro no pazneny

38

https://resh.edu.ru/subject/29/11/

Pazpen

2. Heopranuyeckasi XuMus

2.1 Merasuisl

10

https://resh.edu.ru/subject/29/11/

MpUBJICYCHNE BHUMAHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3alus
UX paboTHI ¢
MOJIy4aeMOM Ha ypoKe
COLMAJIBHO 3HAYUMOU
uHpopManuen

2.2 Hemeramsl

12 1

https://resh.edu.ru/subject/29/11/

MMPUBJICYCHHUC BHUMAHUA



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIE€KTY
M3y4aeMbIX Ha ypOKax
SIBJICHUH, OPraHU3aLUs
ux paboThI ¢
IIOJIy4aeMOM Ha ypOKe
COLMAJIBbHO 3HAYMMOU
uHpopmanuen

https://resh.edu.ru/subject/29/11/

MIPUMEHEHHE Ha YPOKE
MHTEPAKTUBHBIX POPM

CBs3b paboOTHI yyaluxcs: -
53 HEOPraHMYECKUX 5 WHTEJUICKTYaJIbHBIX UT,

Y OPTaHUYECKUX CTUMYJIUPYIOITUX

BCIIICCTB MMO3HABATEIIbHYIO
MOTHBAIIHIO
IIKOJIBHUKOB

Hroro mo pazgeny 27
Paznen 3. XuMus 1 ;KU3HL
https://resh.edu.ru/subject/29/11/ | wucnoabp30BaHuE

BOCIIUTATEIbHBIX
BO3MOKHOCTEH

3.1

XUMUA U KU3HD

coJiepaHus y4eOHOTro
peaMera uyepes
JEMOHCTPALUIO AECTAM
IIPUMEPOB
OTBETCTBEHHOTO,
IPaXAaHCKOTO
MIOBE/ICHUS



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




