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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJNIOKeHHW «CTparerum pasBUTHS BoOcOUTaHuA B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
Yel0BeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumMuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XHUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efned W MPUHLMIOB, XapaKTepU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PAILIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aHMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEoOXOOUMYI0 MM Uil  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHS B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKHUX MO3HUIIHM,



rIIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OpPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHUe y OOYYAOMIMXCA MHPOBO33PEHUYECKONW OCHOBBI JJIi MOHUMAaHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SBJICHUH IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMII MEXIQy HOBbIMH (haKTaMHM M  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, UMeEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3NUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAIHN, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa PAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TMpEeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIC MOHATHUS, PyHIAaMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOIOJCHHEM TPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnovYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJepKaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HaHWU, a (PYHKIMOHAIBHOM T'PAaMOTHOCTHIO, TO €CTh CrocoOaMu u
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTaius o0yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAyYHO-IOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO CO/IEpKAHMS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyvaroummxcs YOeXIEHHOCTM B TI'yMaHHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKXK€ NPUOOpPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypoBHS BXOAMT B COCTaB MpeAMETHOI oOnactu «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKXAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. OJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCcKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHusl JEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepronnueckuit 3akoH U Ilepuonnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA M [lepmoamdeckon CUCTEMBI
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYyIINaM M TMEpUOjaM.
3HaYCHUE NIEPUOINYECKOrO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XWMHUYECKON CBSI3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, WOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEGHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

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

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10Jis BellIeCTBA B paCTBOPE.

Knaccuduxkarus HEOPIraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumudeckas — peakiusa.  Krnaccudukamumss  XMMHUYECKHUX — peakiuii B
HEOPraHUYECKOW M OPraHWYEeCKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

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

OKUCAUTENBLHO-BOCCTAHOBUTEIIHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XUMHYECKHX 3ieMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
ONKCAaHKUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPENbl PACTBOPOB BEIIECTB
C TIOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3munyHbIX (PaKTOpPOB Ha CKOPOCTH
XUMHYECKOUN pEAKLIUN.

Pacuérurle 3amaqn.

Pacy€tel 10 ypaBHEHMSM XMMHUYECKHX pPEakUHUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACU€Thl C HCHOJIB30BAHUEM MOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETANIOB (HA TMpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETATUIOB U UX COETNHEHUM.

Meramisl. [lonoxenue merannoB B [lepuoanyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN Pl HATIPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaXHEWIMX METAJUIOB (HATpUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cmocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YUYE€HHsS BEIIECTB M HX IPEBpPAIICHUMN:
M3YUYCHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PAcTBOpaMU
KHUCJIOT U IIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaqn.

Pacuétbl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacd€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
13 BEUIECTB UMEET IPUMECH.



XuMHs ¥ KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHM MEIHMLMHBL. [IOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHLHUIAX [POMBIILIEHHOTO
ITOJTYyYEHHUsI BXKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuMUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIA HCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E€30MACHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B [I0BCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3yYeHUHM oO0med u
HEOpPraHU4eCKOW XUMHUH B 11 Kjacce OCyIIECTBISIETCS YEPE3 UCIIOJIb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHbIX TMOHSATHN, TaK U T[OHATUWA, SBISIOLIUXCS
CUCTEMHBIMHU JIJIS1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATHUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KJIacCU(pUKALMs, TEPUOAUYHOCTh, HAOJIOICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusznka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHEpanbl, TOpHbIE MOPOJBI, TOJE3HbIE UCKOMAaeMbIe, TOILIUBO,
pecypchl.

TexHoorus: XUMUYECKask MPOMBIIUIEHHOCTh, METAJLUTYPIHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IpEenapaToB, NPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepHaJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4aronMMHUCsL TMPOTPpaMM  CpPeHEro OOlero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOy4YarolUMXcCsi PYKOBOJCTBOBAThCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHMHS» JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aly NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESITENbHOCTH NPH CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHUU M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (YMOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YaCTHE€ B PEIICHUM MPAKTUYECKHUX 3aaad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U PE3yJbTaTaM TPYJIOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO TMPOTHUBOCTOSITh HJEOJIOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEIUIUMHBI, O0OECIEYEHUH YCIIOBUN
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJTly4yaeMble 3HAHUA I aHAIN3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIETo MUpa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUMUMble Uil (OPMHPOBAHUS  MHPOBO33PEHHS]  OOYy4YarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHUS, OTpakKaroIue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, Hay4YHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLIMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABJIMBATH MX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BBIBATH MOJCIIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(hOPMYJIMpPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIIbCKOM ¥ MPOEKTHOMN
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHbIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMyIibl, a00OpeBUATYPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OBilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOGHHMS Kypca «OOIIas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:



cOPMHPOBAHHOCTh  MPEACTABICHUN: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHH B TO3HAHUM SIBIICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
GyHKIHMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLISHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCSCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBLHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKasi CBA3b
(koBaJIeHTHas, MOHHAsI, METAILTMYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUMBl ~XUMUYECKUX  PEAKIUHA, PacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEaKIuu, XUMHUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmanny, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUsl MACChl BEILECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS SHEPTrUn
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUe B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBE, MOJIYYeHUH U 0€30MaCHOM MCHOJIb30BAHUM BAKHEUIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALCHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHbli ra3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS COAA, MTUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUH OINpPEAENATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAs, METaJUINYECKasi, BOJIOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAasi, MOJEKYJSpHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTD YMEHHUM yCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BELIECTB IO HX COCTaBY K OIpeneiaEHHOMY KIaccCy/TpyIine
COEIMHEHUM (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHUJIbl, OCHOBAaHMUS,
KHUCIJIOTHI, aM()OTEpHbIE THAPOKCUIBI, COJIH);



c(OpMUPOBAHHOCTh YMEHHI PACKPHIBATH CMBICI MIEPUOIUIECKOTO 3aKoHa /[,
N. MenaeneeBa 1 JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBSCHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PyHKIINU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cCucTEMBbI
xumudeckux snemeHToB JI. M. MenngeneeBa, WCIONB3ysS MOHATHS «S-, P-, O-
DIIEKTPOHHBIE opouTanm, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAaM u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHAYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(UIIMPOBATH XUMUUYECKUE PEAKIMH TIO0
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
ahdexTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakiuy, y9acTHIO KaTajanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3THUHBIX
TUIIOB, TIOJIHBIE U COKpaIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCIIOBHS, TTPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIIA;

cOpPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPIKIAIOIIIE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacCKpbhIBaThb CYIIHOCTb  OKHCJIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHHS 3JICKTPOHHOTO OanaHca
ATHUX PEaAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIu OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT'0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTeus (nmpunuui Jle larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaThb XHWMHUYECKHE IMPOIIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOIO IOJIYyYE€HUsS CEPHOM KHCIIOTHI, aMMHAKa, a
TaKke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHCICHUS C HCIOJIH30BaHUEM
MOHSATUSI «MaccoBasi JI0JIsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHI Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00hEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3(p(dexTa peaknu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH IO BBIIOJHEHHIO J1a00paTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJHATH XUMUYECKUIN
HKCIIEPUMEHT (pa3jioKeHUEe IMEepPOKCUa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHUKATOpPa, BIMSHUE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOM pEaKIuH,
peaklMd MOHHOrO OOMEHa, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMam «Metaiey U «Hemeramib») B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpaIlleHNHU C BELECTBAMH U J1a0OpaTOPHBIM 000pPYA0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YPAaBHEHUH COOTBETCTBYIOLIMX peaKUHil U (OpMyIUpOBaTh BBIBOJBI HA OCHOBE
ITUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uHGOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBUiia  AKOJOTHYECKU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl U OKPY’KAIOWIEW IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMmepax cHocoObl yMEHBUIEHUS H
MPEeI0TBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui O0YYaroUMXCcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CJENBIX W CJA0OBHIASIIMX OOYYalOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XUMMHUYECKUX

dbopmy.



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeEM (uudpoBble)
Ne /i P Konrpoubusie IIpakruyeckue bp
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 0 0
anemenToB . 1. Menaeneera
Crpoenue BemiecTBa. MHOrooOpasue
1.2 P H P 4 0 0
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13 1 1
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertabt 0
2.2 Hewmeramisl 1 1
CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX
2.3 P P 2 0 0
BEIIIECTB
" 1 1
TOTO I10 pa3ieIy 17
Pa3nen 3. XumMus u ;Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




11 KJIACC

Ne
n/n

Tema ypoka

XUMHWYECKHUH DJIEMEHT. ATOM.
DnekTpoHHas KOH(GUTypalusi aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX 3J1eMeHTOB /[I. 1.
Mengeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

05/06.09.24r

12/13.09.24r

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMECHTOB M UX COCIMHEHUN
10 rpynnam 1 nepuojam. 3HauyeHue
MEePUOIUYECKOrO 3aKOHA U CUCTEMBI
XuMHYeCcKuX 31eMeHToB /.. MeHaeneeBa
B Pa3BUTHUU HayKHU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUbI;, MCXaHU3MBI O6p830BaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

19/20.09.2024

26/27.09.2024

BaneHnTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenn okucienus. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

03/04.10.2024

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE

10/11.10.2024




Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUI.

7 17/18.10.24
['eneTnueckasi CBA3b HEOPraHUYECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB
Knaccudukanus XuMrU4ecKux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.

8 3akoH COXpaHEHHUA MAacChl BEIIECTB; 3aKOH 24/25.10.2024
COXpaHEHUs U MPEBpAIICHUS SHEPTUU ITPU
XUMUYECKHUX PEaKLUsIX

9 Ckopoctb peakiuu. OOpaTuMbIe peakiny. 31.10.2024
XHUMHYECKOE PAaBHOBECHE 14.11.2024
[TpakTuueckas paborta Ne 1. «Bnusaue

10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh 15/21.11.2024
XUMHYECKON PEAKIIUN»
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
[Tonstie 0 BogopoaHOM mokasarene (pH)

11 pactBopa. Peakunuu noHHOTO OOMEHa. 22/28.11.2024
I'maponus opraHnyeckux u
HEOPraHWYECKHUX BELIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE

12 peaximu. [ToHsTHE 00 AIIEKTPOITU3E 29.11.2024

3 5.12.2024

pacIIaBoOB ¥ PAaCTBOPOB COJIEH

13 KonTtponbHast pabota no pazaeny 06.12.2024
«Teopernyeckue OCHOBBI XUMHM»
MerTannsl, UX IIOJIOKEHHE B
[Tepuoanueckoil cucteMe XUMUYECKUX 12.12.2024

14 anemenToB 1. . Menaeneesa u 13.12.2024
0COOEHHOCTH cTpoeHHs aToMOB. O01IHMe 19.12.2024

(I)I/I3I/I‘{CCKI/IC CBOMCTBa METAJLJIOB




CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI

20.12.2024

15
PAIl HANPsHKEHUH METaJIOB 26.12.2024
XUMUYECKUE CBOMCTBA BAXKHENIIIUX
o o o 27.12.2024
16 METaJUIOB (HATPHH, KT, KalbIUH,
o . . 09.01.2025
MarHui, aJllOMUHUN) U UX COCAMHEHUN
17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX 10.01.2025
COCIMHEHUN 16.01.2025
18 XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U’ 17.01.2025
UX COCOUHEHUN 23.01.2025
[IpakTuueckas padora Ne 2. "Pemenne
24.01.2025
19 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
" 30.01.2025
«Merannbp
HewMmeramibl, uX M0JI0KEHHUE B
20 Ilepronnueckoit cucreMe XUMUYECKUX 31.01.2025
anemenToB /I. 1. Menneneera u 06.02.2025
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyecKkue CBOMCTBAa HEMETAIIOB.
07.02.2025
21 AnnoTponusi HeMeTajuIoB (Ha puMepe 13.02.2025
KHCIIOPOJa, cephl, pocopa U yriaeposaa) o
29 XHUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPBI U 14.02.2025
HUX COeIUHEHUU 20.02.2025
93 XuMHYecKkue cBoWcTBa a3oTa, pocodpa u 21.02.2025
UX COCAMHEHHI 27.02.2025
24 XHUMHUYECKUE CBOMCTBA yIIIepoa, 28.02.2025
KPEMHUS 1 UX COCTMHEHUHN 06.03.2025
o5 [IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U 07.03.2025
UX COeIUHEHUU 13.03.2025
26 O00011IEHYE ¥ CUCTEMATU3AaIMs 3HAHUN 10 14.03.2025




teme «Hemeramnel». Beruncnenus mno 20.03.2025
YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI
[Ipaktuueckas padora Ne 3. «Pemenue
27 SKCIIEPUMEHTAIIBHBIX 33124 10 TEME 2 21.03.202>
"HemeTamsr"» 03.04.2025
28 KoHTposbHas pabota 1mo Temam 1 04.04.2025
«Meramns» u «HemeTamiby
Heoprannueckue u opraHn4ecKue 10.04.2025
29 KHCJIOThI. Heopranuueckue u 3 11.04.2025
OpTaHUYECKHUE OCHOBaHUSA 15.04.2025
AmMoTepHbIE HEOPTaHUYECKHE U
30 OpraHuydeckue coeuHeHus. [ eneTnueckas 2 16.04.2025
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX 17.04.2025
BEILIECTB
Ponw xumuu B obecrieueHnn
31 AKOJIOTMYECKOW, SHEPTreTUYECKON 1 9 18.04.2025
NUILEBOH 0€30MaCHOCTH, Pa3BUTUU 24.04.2025
MEIULIUHBI
[IpencraBienust 06 0OIMMX HAYIHBIX 55 04.2025
32 anHqunax MPOMBIIIJIEHHOTO TIOJTyYeHUs 2 02.05.2075
BaKHEWIITNX BEIIECTB
08.05.2025
33 YenoBek B MUpE BEIIECTB M MAaTEPHATIOB 2 15.05.2025
16.05.2025
34 X¥MHUS U 30pPOBBE UEIOBEKA 2 2.05.2025
OBUIEE KOJIMYECTBO YACOB I10 68




[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

e Xummsa, 10 knacc/ FabpmensH O.C., O6LiecTBO € OrpaHNYEeHHON OTBETCTBEHHOCTbIO « IPODAN;
AKuMoOHepHoe obuwecTBo «M3aaTenbcTBo «llpocseleHne»
e Xummsa, 11 knacc/ FabpmensaH 0.C., ObLLecTBO C OrpaHNYEHHOMN OTBETCTBEHHOCTbIO «IPODAY;
AKuMoHepHoe obuwecTBo «M3aaTenbcTBo «lpocseleHne»

Beegute BapuaHT
METOJINYECKHUE MATEPHAJIBI JIJI1 YYUTEJIS

Beegute 1. O.C.Iabpuensn, .I.JIbicoBa «Xumusa Metogmyeckoe nocobme — 6a3oBbii ypoBeHb» - M.:
Opoda 2022 rog,.

2. 0.C.TabpuensH, U.I.OcTpoymos, «ObLan XmMmus B TeCTax, 3agavax, ynparkHeHuax. 11 knacc» — M.:
Opoda, 2023 roa.

3. 0.C.TabpuensH, N.H.BepeskuH, A.A.Ywakosa «Xumua 11 knacc: KOHTpo/IbHbIE U NPOBEPOYHbIE
paboThbl K yuebHuKy». — M.: ipoda, 2021 r.

4. 0.C.l'abpwuensn, .l JibicoBa, A.l.BeegeHcKkan «Xmmma 11 knacc: HactonbHaa KHUra ana yumtena».
Yactb 1 — M.: poda, 2019 roa,

5. 0.C.l'abpuensH, .I./lbicoBa, A.l.BBeaeHckaa «Xmumua 11 knacc: HactonbHasa KHUra ans yuyntens».
Yactb 2 — M.: lpoda, 2022 rog,

6. 0.C.l'abpuensn, MN.B.Pewetos, N.I.OcTpoymoBa «3agaum no XMmMmm 1 cnocobbl Ux pelueHuns» - M.:

«poda», 2021roa,.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Beeaute _ BeeautepaHHbiehttp://www.chemnet.ru Faseta «Xumua» n cait ana yumtena «f nay Ha
YPOK XMMUN»

http://him.1september.ru EamnHas konnexkumsa LLOP: MNpeameTHaa Koanekumsa «Xummusa»



http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4Hble 3KCNEPUMEHTbI: XUMMUS.
Konnekumsa Poccuitickoro obueobpasosaTteibHOro NopTana

http://experiment.edu.ru ANXUMMUK: cait /1.10. Annkbeposoi

http://www alhimik.ru Bcepoccuitickas onMmnuaga WKOAbHUKOB NO XMMUK

http://chem.rusolymp.ru OpraHmMyecKan XMmus: 3SNeKTPOHHbIN y4ebHUK A1A cpeaHel WKOobI



