MWHUCTEPCTBO MPOCBEIEHNS] POCCHIICKOH ®ENEPAIIAA

MuuncTepeTBo 06pasoanus n Haykn Pecnyoankn bamkoprocTas

Vnpagienune o6pazoBaHns AIMHHHCTPALHH FOPOACKOro OKpyra ropoa Yopa

Pecny6ankn bamkoprocraH

MAOY «®u3nko-maremaTadecknii auued Ne 93»

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBoII Ters MO 3amecTuTens aupektopa  Jupekrop MOAY
\"A) yirarerxo AB. W/ MaTemargi\qecmﬁ nuuei
ITpotoxoa Nel ot «30» ' Tonosa H.B. Ne93"
asrycTa2023 r. ITporokon Nel ot «30» -~ INF | !
a2023r.
e ol ol
[Tpuxasz Ne393 ot «30»
\ aBrycra2023 r.
PABOYAS ITIPOTPAMMA

yueGHoro npeavera «Xumus. ba3zoBbiii ypoBeHb»
nns obyyarommxceall (11A,115,11 B) xknaccos

yuuTtens Xxumud Myxamanuesoii Jlaiican CaduynnoBHb

r.Voa 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccutickoit deneparm.

OcCHOBY MOAXOMOB K pa3paboTKe MpPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1ielt crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEJICTBAMHU
yuyeOHoro npeamera «Xumus» s 11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuenrtyanbHble monoxkennas GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMsI, PE3yJbTAaTOB OOyUYeHHS W TPeOOBAHMN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011e00pa3oBaTeabHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKWAT 3aBEpUIAIOLIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOABI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKa, a TAKXKE 3KOJIOTHYECKH 0OOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
yu€ToM crneuu(pukd HayKu XUMHUHU, €€ 3HaueHUs B IO3HAHUM NPUPOJBI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIpaeT 0coOyrko pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YENOBEKa, KOTopoe (popMHUpyeTcss B XMMUU Ha OCHOBE NMOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHs cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM YCIIELIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa ooOmectBa. CoBpeMeHHass XHMMHS KaK Hayka
COo3uJaTellbHasl, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBHUM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3zoBaHus cojfepkanue npenmera «Xumus» (11 kmacc, 6a30BBIM YpOBEHB



W3Y4YCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUECHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPXKaHUSI KOTOPBIX SIBIIAIOTCA OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa
3HAHUM MO HEOPraHWYECKOM XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00Ield XUuMUU) U
opraHnyeckol xumuu. @opMUpOBaHUE JAHHOM CHUCTEMBI 3HAHWM NPU U3YYEHUU
npeaMeTra oOecleynBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCETO MHOTI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHu4eckas XuMus» cQopMupoBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO/Ja K U3YYCHHIO Yy4eOHOro Marepuaia ©u OOyCIIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHIX. Tak, B Kypce OPraHMYECKOM XHUMHH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCMYECKOW TEOPUU CTPOECHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MIPEICTaBIICHU O CTpOeHUH BenecTB. CBeneHns 00 H3ydyaeMbIX B Kypce BeIlIecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHu. B Kypce  OpraHM4eckoml  XMMUHM  MOJYYalOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEpBOHAYAILHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIINH.

[lon HOBBIM yrjaoMm 3peHuss B mpeameTe «XuMHUsS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHUs» OOyYaromMMcsl TMPEIOCTaBIISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMN O BaKHEHIIIMX BENIECTBAX, UX COCTaBE, CTPOECHHH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XHMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MMPOTEKAHUS JONOJIHIETCSA B 1 1 Kacce ajieMeHTaMu COZIepKaHus,
MMEIOIIMMH  KYJbTYPOJIOTHYECKUI M MOPUKIATHON XapakTep. OTU 3HaAHUSA
CIIOCOOCTBYIOT ITOHWMAHHIO B3aUMOCBS3U XUMUH C IPYTUMU HAYKaMH, PACKPBIBAIOT
e€¢ poJib B T[IO3HABATEIIbHOM M TMPAKTUYECKOM JIEATEIIbHOCTH YEeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU



Y TIPAKTUYECKUX MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh HHGOPMAIUIO U IPUMEHSTH €€ JIJIsl MOTIOJHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJIEp’KaHue y4eOHOro mpeamera «XUMHUS» JaHHOTO YPOBHS HU3y4YEHUS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKWX KakK: MaTepUaibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOr0 MUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, IIO3HABAEMOCTh MMPUPOIHBIX SIBJICHUHN MyTEM DKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTePUATIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMU
OoOy4Yaromuxcsi MPUHATHIE MNPOrpaMMOM MO XMMHUHU TMOJXOJbl K OIpPEISICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOIINUX 0a30BO€ 3HAUEHUE JIJISl Pa3IMYHbIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH, 3aHUMAIONICH BaXXHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YeHHsS TMpeaMeTa HalpaBICHHEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbBHOCTH 4YeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIENEH W3y4YEeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LEJISIMU HM3Yy4YCHUsS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (11 ki1.) siBHsitOTCS:

e (opMHUpPOBAaHHME CHCTEMBl XHUMHUYSCKMX 3HAHUHW KaK  Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME WU IMOHUMAHUE CYIIHOCTH JOCTYHHBIX
000011IeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX MMO3HAHMUS
BEILECTB U XUMHUYECKUX PEaAKIINil, HEOOXOIMMBIX JIJIsi MPUOOPETEHUS YMEHUN



OPUEHTHPOBATHCSI B MUPE BEIIECTB W XMUMHUYECKHUX SIBJICHHM, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U TOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJICHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTA, COOJIIOACHUEM  IpaBUII
0€3011acHOr0 OOpaIeHHsI C BELIECTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMMe Mo XMMHUHM YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C
HOBBIMU INPHUOPUTETAMHU B CUCTEME CpefHero obmiero odpasoBanus. Ceroass B
IPENoAABaHUM XUMHH B OOJIbIIEH CTENEHU OTIAETCS NPEANIOYTEHUE TPAKTUUECKON
KOMIIOHEHTE COJEpKaHusl OOy4yeHus, OPHEHTHPOBAHHONM Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIETO HE HabOpoM
3HaHWH, a (PyHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMU
AKTUBHOTO MOJYYEHUs 3HAaHUI U IPUMEHEHUS UX B PEAIbHOM JKU3HM JUJISl pELICHMUS
IPAKTUYECKUX 3aj1au.

B cBsi31 ¢ 3TUM TTpH U3yYEHUU TIPEAMETa « XUMHUSD» TOMUHHUPYIOIIEE 3HAYCHHUE
IpUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BHUJOB
JeSATEeTLHOCTH: PEIIeHHs Mpo0JieM, MorcKa, aHaiau3a U 00paboTku HHGOpMAINH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA IS TEIBHOCTH, KOTOPAast 3aHUMAET BAXKHOE
MECTO B TO3HAHUM XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOJHYIO CPEeLy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEHN 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH I MOUCKAa M aHalln3a Y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPKaHNUs;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NPH IJAHUPOBAHUU U MPOBEIECHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM PONM B PEIICHUU I[JI00ANbHBIX MpPOOIeM



PaIMOHAIBHOTO MPUPOJIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIEHUSI K TPHUPOJEC M CBOEMY 370pPOBHIO, a TakKe NPHOOPETCHHS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUM JUIsI TIPUHSTHS TPAMOTHBIX pElIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yuebHOM maHe cpemHero oOmero o0pa3oBaHHs TMPEAMET «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEAMEThI.

OO611ee yucao 9acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUH, Ha 6a30BOM YPOBHE
cpeaHero odmero obOpasoBaHus, coctaBisieT B 11 kmacce — 34 wgaca (1 yac B
HEJICITIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipe/iesieHus 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnonmueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenpgeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M llepromnueckor CUCTEMBI
xuMuueckux 31eMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XWMHUYECKON CBSI3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEGHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). Bomopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE W KOJUJIOMJIHBIE PACTBOPHI.
MaccoBast 10Jis BEILIECTBA B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHYECKHMX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMHUecKoe paBHOBecue. DakTopbl, BIMSAIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie 3nekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS BEUIECTB W HMX MPEBpaICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTAJIN3aTOPA, ONPEIEIICHUE CPENBl PACTBOPOB BEUIECTB
C TIOMOIII0 YHUBEPCATTLHOTO HHINKATOPA, PEAKITMH HOHHOTO OOMEHA), TPOBEICHIE
paKTHUECKON paboThl «BnusHue pa3anuHbiX (JaKTOPOB Ha CKOPOCTh XMMHUECKOMN
peakuum».

Pacuérurle 3amaun.

Pacy€Ttel 1O ypaBHEHMSM XHMMHUYECKHMX pEaKUUM, B TOM YHUCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C HCIIOJIB30BAHUEM MOHATHS «MaCCOBas JOJISI
BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAYKHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dbocdhopa, yriepoga U KpeMHHS) W HMX  COCAMHEHHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune meramnoB B Ilepuogmyeckon cucreMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuérbl mMaccel BellecTBa WM 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEUIECTB UMEET NPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B 0o0OecrieueHUH SKOJOTUYECKON, IHEPTETUUCCKON U THIIEBON
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IOHSATME O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUsI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
ya00peHus.

XuMuUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, IpaBuia 0€30MACHOIO UCIIOIb30BAHUS MTPENapaToB OBITOBOW XMMUU B
IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, SJHEPTUA, MACCa, aTOM, DJIEKTPOH, ITPOTOH, HEUTPOH, UOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHoO€ COCTOSIHME BEIECTBa, (PU3MUECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOILUIMBO,
pecypcBhl.

TexHonorus: XUMUYecKass MPOMBIIUIEHHOCTb, METAJUTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMH IIE€JI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U I03HABATENbHBIX 3a/1a4, BBIITOIHEHUU XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTUE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3YyJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMHpPOBaHUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHUM MEIUIUMHBI, OOECIEYEHUH YCIOBUN
YCTENTHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIsl aHAJIU3a U OOBSCHEHUS SBJIICHUN OKPY’KaIOIIEro MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOHaTbHON
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE 11 (QOPMUpPOBAHUS  MHPOBO33PCHUS  OOYUAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATLHON KOMIIETEHITUN 00yJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIU, PEOOPA30BBIBATH MOJCIIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIE MPECTABICHUS JJIsl BBISBIICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAOMIOAAaTh 3a XOI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJICp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh MHGOPMAIIMIO PA3TUYHBIX BUIOB U (POpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaAlMK, HEOOXOAUMOW JUIs BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUUYECKON
uHpoOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NUECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaau3alliu y4eOHOro MpoekTa U (hOpMyIHpOBaTh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmass u HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUM ITPUPOJIBI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
TPAaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS MPAKTUUECKHUX 3a/1ad U IKOJOTHICCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO M MPUPOTHOM Cpe/ie;

BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTbH, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHAs!, HOHHAS, METAJUTMYECKast, BOJOPOIHAS ), KPUCTAIINISCKas PEIIETKa,
TUTIBI ~ XUMHYECKUX  PEAKIMA, pacTBOp, OICKTPOJHUTHI, HEIJICKTPOJHUTHI,
ANEKTPOJIUTUYECKAST JUCCOIMAIUS, OKHUCIHUTENb, BOCCTAaHOBUTEIb, CKOPOCTh
XUMUYECKON pEakIui, XUMHUYECKOE PaBHOBECHE); TEOPUHM W 3aKOHBI (TEopus
AIEKTPOJUTUYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHMs U MPEBPAICHUS] SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHUYCCKHEC 3HAHUWA, JIC)KAIIUE B OCHOBE MOHWMAHHUS MPUIMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOIOTHYECKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€301TaCHOM HCIIOJB30BAHIH BAKHEUIITUX HEOPTAHUICCKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEIILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTMCAaHWH HEOPTAHWMYECKHUX BEIIECTB U UX MIPEBPAIICHUIA;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTICIBHBIX
HEOPTaHWYCCKUX BEIICCTB (YrapHbId Ta3, YIJIEKUCIBIA ra3, aMMHAaK, TaméHas
W3BECTh, HETAMEHAS N3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJCHTHAs, MOHHAS, METAJUIMYECKasl, BOJOPOIHAS) B COCTUHEHUSX, THIT
KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJspHas,
WOHHAs, METAJUTMYECKas ), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYCCKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh yMEHUH yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYCCKHUX BEIICCTB MO HMX COCTaBYy K ONpPEACIEHHOMY KIacCy/TpyIie
COCMHEHHI (MIPOCThIC BEIIECTBA — METAUIBI U HEMETAJIbI, OKCHIBI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOAMIECKOro 3aKkoHa [1.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOMIYIO, OOBICHUTEIHLHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUY;



c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
MU3MEHEHHSI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUW IO MepuoiaM M
rpynnam I[lepuoandeckon cuctemsl xuMudeckux anemeHToB /1. 1. Menneneesa;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHMS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUU I10
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrollyuX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIfy, Y4acTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHUW COCTABJISTh YPAaBHEHHUS PEaKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIIMU UAYT J0 KOHLA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KaQ4eCTBEHHBIA COCTaB PAa3JIMYHBbIX HEOPraHWYECKMX BELIECTB, PaclO3HABATh
ONBITHBIM IYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCT, YMEHHMM  PACKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATHUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

C(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMHUYECKHE IPOIECCHI,
JIekKalMe B OCHOBE IPOMBIIUICHHOTO IOJYYEHHS] CEPHOM KHCIIOTHI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOJIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MIOHSTHUS «MaCcCOBast JI0JIS BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPHU
XUMUYECKUX PEAKIHUSAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;

c(OpMUPOBAHHOCTh YMEHUI COONIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
NOoCyJI0l ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpalIeHUs C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJHATH XHUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCHa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENIECIICHNE Cpelbl PACTBOPOB BEMIECTB € MOMOILBK YHUBEPCAIBHOTO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIHH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE PEakiuu Ha cynbdar-, kKapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1a4d [0
TeMam «Metaimey U «Hemeramib») B COOTBETCTBHM C MPaBWIAMH TEXHUKU
0e30MacHOCTH IpU OOpaIllEeHUH C BELIECTBAMH U JIaOOpAaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uH(pOpMAIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  HKOJOTHYECKHU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAaHEHMsS CBOEr0 30POBbS U OKPY)KAIOUIEH IPUPOJHOU CpEIbl, OCO3HABATH
OMMACHOCTh BO3/CHCTBUS HA KUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEILIECTB, TOHUMAS
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBIIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

UL O0y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHYECKHUX

dbopmy.



TEMATHYECKOE ITIJNTAHUPOBAHMHUE 11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM O — Ipakruye (undposBbie)
NPOrpamMMbl Bceero CKHe o0pa3oBaTe/ibHbIE
e padoTsl
padoTbI pecypchl
https://resh.edu.ru/
Pasgen 1. CrpoeHue BemecTs 10 https:/fipi.ru/ https://edsoo.ru/
http://school-collection.edu.ru/
Xumuueckue peakuyum https://resh.edu.ru/
https://fipi.ru
Pasznea 2. 9 1 1 https://edsoo.ru/
http://school-
collection.edu.ru/
BeluecTBa 1 X cBOMCTBa https://resh.edu.ru/
Pa3nea 3. 12 2 2 https://fipi.ru/ https://edsoo.ru/
http://school-collection.edu.ru/
Xumua u coepemeHHoe obLectso https://resh.edu.ru/
Paznen 4. 3 https://fipi.ru/ https://edsoo.ru/
http://school-collection.edu.ru/
OBIIEE
KOJIMYECT
BO YACOB
34 3 3
11O
[TPOI'PAMM

E



https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/

11 KUIIACC

KoanuecTBo 4acoB

JarTa uzydenus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

Ne Kour IIpaxk 11A 11b 11B
Tema ypoka
n/n poibL = THYeC
Hble KHe
pado padoTt
ThI bl
. 01.09 06.09 06.09 https://resh.edu.ru/ https:/fipi.ru/
XUMUYECKUH NIEMEHT. ATOM.
MEKTPOHHAS KOHMHIYPALIS ATOMOE https://edsoo.ru/ http://school-
P ypatt collection.edu.ru/
[lepronnyeckuii 3aK0H U 08.09 13.09 13.09
[Mepuoanyeckas cucTeMa XUMHIESCKUX https://resh.edu.ru/ https:/fipi.ru/
snementoB JI. 1. MeneneeBa, ux CBS3b https://edsoo.ru/ http://school-
C COBPEMEHHOMW TEOpUEH CTPOCHHUSI collection.edu.ru/
aTOMOB
3aKOHOMEPHOCTH H3MECHECHHSI CBOHCTB 15.09 20.09 20.09
S https://resh.edu.ru/ https:/fipi.ru/
A pyH PHOAM. https://edsoo.ru/ http://school-
3HaueHue MepUuoINIECKOro 3aKOHA U }
collection.edu.ru/
CUCTEMbI XUMHUYECKUX d7eMeHToB J[. 1.
MeHnpeneeBa B pa3BUTUU HAYKU
22.09 27.09 27.09 https://resh.edu.ru/ https:/fipi.ru/

Honnas xuMudeckast CBsI3b 1 HOHHBIE

KPpHUCTATNIMYCCKUC PCUHICTKU

https://edsoo.ru/ http://school-

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KoBaneHTHas XuMHYECKast CBA3b

29.09

4.10

4.10

https://resh.edu.ru/ https://fipi.ru/

https://edsoo.ru/ http://school-

collection.edu.ru/

Meramndeckas XUMHUUYeCKas CBI3b

06.10

18.10

18.10

https://resh.edu.ru/ https://fipi.ru/

https://edsoo.ru/ http://school-

collection.edu.ru/

Bonopoanas xumudeckas CBA3b

[Tommepsnr

I[I/ICHepCHBIe CHUCTCMBbI

13.10

20.10

27.10

25.10

8.11

15.11

25.10

8.11

15.11

https://resh.edu.ru/ https:/fipi.ru/

https://edsoo.ru/ http://school-

collection.edu.ru/

https://resh.edu.ru/ https:/fipi.ru/

https://edsoo.ru/ http://school-

collection.edu.ru/

https://resh.edu.ru/ https:/fipi.ru/

https://edsoo.ru/ http://school-

collection.edu.ru/

10

VYpoxk 0606menne «CTpoeHne BEIIECTBY

10.11

22.11

2211

https://resh.edu.ru/

https://edsoo.ru/ http://school-

collection.edu.ru/

11

12

13

Knaccudukanms XumMruaeckux peakiuii

CKOpOCTL XUMHUYCCKUX peaKHHI’I

OO0paTUMOCTh XUMHUYECKHIX PEAKITHA.
XUMHUYECKOE PAaBHOBECHE U CIIOCOOHI €€
CMEILEHHS

17.11

24.11

01.12.

29.11

[op}
[EEN
N

13.12

29.11

13.12

https://resh.edu.ru/ https://fipi.ru/

https://edsoo.ru/ http://school-

collection.edu.ru/

https://resh.edu.ru/ https:/fipi.ru/

https://edsoo.ru/ http://school-

collection.edu.ru/

https://resh.edu.ru/ https://fipi.ru/
https://edsoo.ru/ http://school-
collection.edu.ru/



https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://edsoo.ru/
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08.12 20.12 20.12 https://resh.edu.ru/ https://fipi.ru/
14 I'maponus https://edsoo.ru/ http://school-
collection.edu.ru/
15 KontponsHas pabora 15.12 27.12 27.12
«TeopeaneCKHe OCHOBBI XUMUUN»
O0001menue «O6paTI:IMOCTL 22.12 | 10.01 10.01 https://resh.edu.ru/ https:/fipi.ru/
16 XHMIHHECKHX peakiuitil. Xumiieckoe https://edsoo.ru/ http://school-
PAaBHOBCCUC U CIIOCOOEI €€ CMCIICHHS. .
. collection.edu.ru/
CKOpOCTL XUMHUYCCKUX peaKIII/II/I»
OKIHC T TOILHO-BOCCTAHOBHTCLHELS 29.12 17.01 17.01 https://resh.edu.ru/ https:/fipi.ru/
17 peakm https://edsoo.ru/ http://school-
collection.edu.ru/
DJIEKTPOJIU3 PACILUIABOB H PACTBOPOB. 12.01 24.01 24.01 https://resh.edu.ru/ https:/fipi.ru/
18 [TpakTHYeCcKOE MPUMEHEHHE https://edsoo.ru/ http://school-
9JIEKTPOJIH3a. collection.edu.ru/
[Mpaktuueckas padota Ne 1. "Pemenue 19.01 31.01 31.01 https://resh.edu.ru/ https:/fipi.ru/
19 IKCIIEPUMEHTAIBHBIX 33124 [0 TeMe https://edsoo.ru/ http://school-
«XUMUYECKUE PeaKIun»" collection.edu.ru/
26.01 7.02 7.02 https://resh.edu.ru/ https:/fipi.ru/
20 Mertaisl https://edsoo.ru/ http://school-
collection.edu.ru/
02.02 14.02 14.02 https://resh.edu.ru/ https:/fipi.ru/
21 Hemeramisl https://edsoo.ru/ http://school-
collection.edu.ru/
TTpuMeHeHIe BakHEHIIIX HEMETALIOB 1 09.02 21.02 21.02 https://resh.edu.ru/ https://fipi.ru/
22 https://edsoo.ru/ http://school-

UX COCOUHEHUU

collection.edu.ru/
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O0001IeHre U CUCTEMAaTU3aIUs 3HAHUH 16.02 28.02 28.02 https://resh.edu.ru/ https:/fipi.ru/
93 o teme «Hemeramby. Bblqncneljml o https://eds0o.ru/ http://school-
YpaBHEHUSM XI/IMI/I‘IGCKI/I.?( peaknuii u collection.edu.ru/
TEPMOXUMHYECKUE PACUETHI
[Ipaktuueckas pabora Ne 2. «Perenue 01.03 6.03 6.03 https://resh.edu.ru/ https://fipi.ru/
24 IKCIIEPUMEHTAIBHBIX 33/1a4 [0 TEME https://edsoo.ru/ http://school-
"Hemeramisr"» collection.edu.ru/
o5 KonTtponbHas pabora mo Temam 15.03 13.03 13.03
«Metame» u «HemeTamin
Heoprariseckie i OpraHiecKie 22.04 20.03 20.03 https://resh.edu.ru/ https:/fipi.ru/
26 https://edsoo.ru/ http://school-
KHEHOTHE collection.edu.ru/
HeopraRiseckie i OpraHiecKie 05.04 03.04 03,04 https://resh.edu.ru/ https:/fipi.ru/
27 https://edsoo.ru/ http://school-
OCHOBAHIA collection.edu.ru/
AMGOTEpHBIE HEOpFAHUHECKILE I 12.04 10.04 10.04 https://resh.edu.ru/ https:/fipi.ru/
28 https://edsoo.ru/ http://school-
OpPTaHHYECKUE COCTUHEHUS _
collection.edu.ru/
19.04  17.04 = 17.04  hitps://resh.edu.ru/ https:/fipi.ru/
29 Counn https://edsoo.ru/ http://school-
collection.edu.ru/
[pakTrueckas padota Ne 3. Pemenue 26.04 24.04 24.04 | https://resh.edu.ru/ https:/fipi.ru/
30 AKCIEPUMEHTAJIBHBIX 33124 110 TeMe https://edsoo.ru/ http://school-
«BemecTBa 1 X CBOWCTBaAY» collection.edu.ru/
HToroBast KOHTpOJIBbHAS paboTa 03.05 08.05 08.05
31 «CTpoeHue BEIIeCTB, NX CBOMCTBA U

XUMHYCCKUC PCAKIIUN
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XHMIeCKas TEXHONONHA TPOH3BOACTEO 10.05 15.05 15.05 https://resh.edu.ru/ https://fipi.ru/
32 1 https://edsoo.ru/ http://school-
aMMHaKa 1 METaHOJIA. .
collection.edu.ru/
XHMIecKas IpAMOTHOCTS KK 17.05 22.05 22.05 https://resh.edu.ru/ https://fipi.ru/
33 KOMIOHEHT oBiLeli KyIbTYPEI HeloBeKa 1 https://edsoo.ru/ http://school-
collection.edu.ru/
24.05 22.05 22.05 https://resh.edu.ru/ https:/fipi.ru/
34 Ypok 06001IeHrne «XUMHST KUZHI» 1 https://edsoo.ru/ http://school-
collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME
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VUEBHO-METOJJUYECKOE OBECIIEHEHWE OBPA30OBATEJIbHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIbI JIJIA YUYEHUKA

11 knacc, O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnankoB, Mocksa "IIpocsemienue" 2020 rof
METOJUYECKHUE MATEPUAJIbI JIUIA YUUTEJLA

Xumus. 11 knacc. [Toypounsie pazpabotku k YMK O.C.I'abpuensna DkcriepuMeHTaIbHass XUMUS B CUCTEME TTPOOIeMHO-
pasBuBaroniero ooyuyenus. 8-11 kiaccel. ®I'OC;

[IpodeccuonanbHOE caMOpa3BUTHE yUUTENS XUMUHM. BocnuTaTenbHbIil NOTEHIHAN Kypca XUMHH;
Xumus. 11 knace. JIugakTnyeckue U AMarHoOCTUYECKUE MaTEPUAIIbl. ba3oBbIM M OBBIIEHHBIN YPOBHHY;

Xumus. 10-11 knacc. [Ipaktuueckue n koHTposbHbIE padoThl. PI'OC; Xumus. 8-11 kmaccsl. Cucrema 3a1anuii Mo
tematudeckum Osokam. [Iporpamma O. C. I"abpuensna;

HDPOBBIE ObPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU MHTEPHET
https://edsoo.ru/
https://fipi.ru/ https://resh.edu.ru/

http://school-collection.edu.


















