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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XUMHUU Ha YpOBHE CPEAHETO 0011ero o0pa3zoBaHus pa3padoTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit
Odeneparun», TpeOOBaHMWA K pe3yldbraTaM OCBOEHHUS ¢enepalbHON  00pa3oBaTeIbHON
nporpammsel cpennero oduiero oopazoanus (OOII COO), npeacrasiennbix B denepanbHOM
rocymapcTBeHHOM oOpaszoBarenbHOM ctaHmapte COO, ¢ yuérom Konmenmuu mpemnogaBaHus
yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peaTn3yroIIMX OCHOBHBIC 00Pa30BaTeIbHbBIC MTPOTPAMMBbI, 1 OCHOBHBIX MOJOKeHUH «CTpareruu
pa3Butus BocniuTanus B Poccuiickort ®Deneparun Ha nepuos ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MNporpaMMmbl MO XHWMHH, K OMNPEICICHHUIO O0O0IIen
cTpareruu oOy4YeHus, BOCIUTAHUS U PA3BUTHS 00ydaroUuXcs CPeICTBaMU Y4eOHOro ImpeaMera
«Xumus» g 10—-11 kimaccoB Ha 0a30BOM YPOBHE COCTABWIIM KOHIIETITYaJIbHBIEC MOJOXKEHUS
dI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJeH, coaepKaHUs, pPe3yJlbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHUKOB.

XuMmuueckoe oOpa3oBaHUE, IOTy4aeMO€  BBIMYCKHHUKaMU  0O0IIeo0pa3oBaTeIbHON
OpraHu3alliM, SBIAETCS HEOTHEMJIEMOM 4YacThl0 HUX o00pa3oBaHHOCTH. OHO  CIYXUT
3aBEPIIAIOIIMM ITAlOM pealii3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOUEBBIX
[EHHOCTEH, MPHUCYIIUX [ETOCTHOM CHUCTEME XHMHUYECKOro O00pa3oBaHHs. OTH IIEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB TMPHUPOBI, (HOPMHUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KYIbTypbl
YeJIoBeKa, a TaKXKe OKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHre 00y4yaroIUXCsl Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus CPeICTBAMHU yU4eOHOTO MpeaMeTa « XUMHUs, COCpKAHUE U MOCTPOCHUE
KOTOPOTO OIpEACICHbl B MPOrpaMMe MO0 XUMHH C Y4E€TOM CHelU(pUKH HAyKd XUMHH, €€
3HAYEHUs B MO3HAHUU IIPUPOJIBI U B MaTEPUATbHON JKU3HHU OOLIECTBA, a TAKXKe ¢ YUYETOM OOIIUX
1eseil ¥ MPUHIIMIIOB, XapaKTEPU3YIOIMUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro 00IIero
obpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJb B COBPEMEHHOMN
[IMBUJIM3AIINH, B CO3IaHUHA HOBOW 0a3bl MaTepHaIbHOW KylIbTypbl. OHa BHOCHUT CBOM BKJIAJ B
dbopMupoBaHUE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHHUS
00 OKpyKaroleM MUpPE Kak O €IMHCTBE MPUPOIBI U YEIOBEKa, KOTOPOe (GOPMHUPYETCSI B XUMUHU
Ha OCHOBE TTOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEr0 MUPA, OCO3HAHMS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMH OOJIACTSIMU MTPUMEHEHUS.

TecHo B3aUMOAEHCTBYS C JAPYrMMHU €CTECTBEHHBIMH HAayKaMH, XHUMHSl CTala
HEOTHhEMJIEMON YacThbl0O MUPOBOM KYIBTYpbl, HEOOXOIMMBIM YCIOBUEM YCIICITHOTO Tpylda U
KU3HHM Kaxa0ro wieHa oOmiecTtBa. CoBpeMeHHasi XUMHS KaK Hayka CO3MarelibHas, KaKk HayKa
BBICOKMX TEXHOJIOTHH HallpaBjieHa Ha pelIeHHe TI00aJbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, DJHEPreTHUYCCKOM, IHINEBOM, SKOJOTMYSCKOM OE30MacHOCTH U
OXpaHbI 37J0POBbSI.

B coorBercTBMM ¢ OOHIMMHU MENSIMH W TPUHIMAIIAMH CpPEIHEro oO0Iero oOpa3oBaHUs
conepkanne npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUCHHS) OPUESHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYaromIuXcsi, HEOOXOMUMYIO UM JIJIs
BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEITHOTO BKIIOYCHHUS B JKHU3HB COIMYMAa,
MPOJOIKCHHUST O0pa3oBaHUS B PA3IMYHBIX O0JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C
XAMUEH.

CocraBnsomuMu  TIpeaMeTa «XUMUs» SBISIOTCS 0a3oBbie Kypchl — «Opranuueckas
xumus» u «OO011as 1 HeopraHUuYecKasi XMMHUS, OCHOBHBIM KOMITOHEHTOM COZICPKaHUS KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMa 3HAHUI M0 HEOPTaHWYECKOW XUMHUU (C BKIIFOUYCHUEM
3HaHUHN U3 O0IIeH XUMHUU) U OpraHudeckor xumun. OopMHUpPOBaHUE JAHHOW CHUCTEMbI 3HAHUHN
Ipy U3YYCHHHM TpenMeTa O0eCIeYrMBAET BO3MOXHOCTh PACCMOTPEHHUS BCEro0 MHOT000pasus
BEIIECTB Ha OCHOBE OOIMX MOHATHI, 3aKOHOB M TEOPUN XUMHUHU.

Crpykrypa comepxanus KypcoB — «Opranndeckas xumusi» U «O01as 1 HeopraHudecKas
XUMUs» cHOpMHUpPOBAHA B TPOrPAMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K U3YYCHHIO
y4eOHOTO Marepuana ¥ OOyCJIOBJIEHA HMCTOPHUYECKM OOOCHOBAHHBIM DPA3BUTHEM 3HAHWMA Ha
ONpPENENIEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OPraHMYEeCKONl XHMMHUHU BeIECTBa



paccMaTpuBarOTCs Ha YPOBHE KJIACCHUYECKOW TEOPUHM CTPOCHHS OPraHMYECKUX COCIMHEHUH, a
TaKKE€ Ha YPOBHE CTEPEOXMMHUYECKUX W AJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenus 00 M3y4daeMbIX B Kypce BEIIECTBaX JAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOMAOB 10
CJIIOXHBIX OMOJIOTMYECKM aKTUBHBIX COENMHEHHMH. B Kypce opraHM4eckol XMMHUH MOIYy4aroT
pa3BuTHEe C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs NEpPBOHAYAIbHBIC
MPE/ICTABICHUS O XUMUYECKOHN CBA3M, KIIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH.

[lon HOBBIM yIJIOM 3peHHs] B mpeaMmere «Xumus» 0a30BOro ypOBHS paccMaTpHUBAETCs
U3YYCHHBI HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHUYECKUNA Marepuail u
(dakToIIOrMuecKre CBEJACHUS O BEIIECTBAX M XMMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01as 1 HeOpraHUYecKasi XUMMUs» O00y4YaOIUMCS TIPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE TEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3UIIMM,
IyO)ke MOHSTh HMCTOPUYECKOE M3MEHEHHE (PYHKIMA ATOro 3akoHa — OT 00oOmiaromeit 1o
OOBSCHSIONICH M MPOTHO3UPYIOLIESH.

Enunas cucteMa 3HaHUN O Ba)KHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE O XUMHUUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 wm 11 kmaccoB »rneMeHTaMu COIEpkKaHUSA, WMEIOIIUMU
KYJABTYPOJIOTUYECKUH M TPUKIAJHON Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT MOHHUMAHHIO
B3aMMOCBSI3M XUMHUU C JPYTMMU HAayKaMH, PACKPBIBAIOT €€ pOJb B IIO3HABATEIBHOU U
MPAKTUYECKON JEATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHMUIO YBAXKEHHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUHU W MPAKTUUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh UH(MOOPMAILIMIO U IPUMEHSTH €€ ISl TTOTIOJHEHUsI 3HAaHUH, pelieHus
WHTEJUIEKTYAIbHBIX U AKCIIEPUMEHTAJIBbHBIX HCCIEIOBATENbCKUX 3a7ad. B 1emom comep:kaHue
y4eOHOTro mpeaMera «XUMUs» JaHHOTO YPOBHS M3YYEHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIMXCcsi MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMaHUST PriiocodCKUX HAeH, TaKUX Kak:
MaTepUaibHOE €IMHCTBO HEOPTaHMYECKOTO M OPraHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBOMCTB
BEILIECTB HMX COCTAaBOM M CTPOEHUEM, II03HABAEMOCTb NPUPOAHBIX SBICHUW MyTEM
DKCIIEPUMEHTA M pEHICHUS MNPOTUBOPEUMI MEXIy HOBBIMU (DaKTaMHd M TEOPETUYECKUMU
MPENNOChUIKAMHU, OCO3HAHHE POJIM XUMHH B PEIICHUH SKOJOTMYECKUX MpoOieM, a Takke
npoOsieM CcOEpeKEeHUs HHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJOTUM U
MaTepHuasoB.

B mnnane pemieHuss 3amad  BOCHUTAHMS, PA3BUTHS M COIMAIM3AIMU  OOYYarOIIUXCS
NPUHATBIE TPOrPaMMON IO XMMHUU TOAXOAbl K OINPEIACICHUIO COAEPKAHUS M TOCTPOCHUS
npenMeTa MmpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX NIEHCTBUM, UMEIOIINUX
0a30Bo€ 3HAUCHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHS MPoOIeM, TIOUCKa, aHaln3a
u 00paboTku wuHGOPMALIUU, HEOOXOJUMBIX MJisi TPUOOPETEHHS OIbITa MPAKTUYECKON U
UCCIIE0BATENbCKON IESITENbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B IO3HAHUU XUMHUH.

B npaxTuke npenogaBaHus XUMHUH KaKk HA YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMs, TaK
HA YpPOBHE cpeAaHero ooOmero oOpa3oBaHWsA, TPU  OMPEACICHUH  COJIEPKATeIbHON
XapakKTePUCTUKU [IeJIe W3y4eHUs NpelIMeTa HAMpaBICHUEM IEPBOCTENEHHOW 3HAYMMOCTHU
TPaAWIIMOHHO TIpU3HA&TCI (POPMUPOBAHHE OCHOB XHUMHUYECKOM HAayKW Kak o0Oyactu
COBPEMEHHOIO €CTECTBO3HAHMSI, MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHCHTOB MHPOBO# KynbTyphl. C MCTOAMYECKOM TOYKH 3PCHMSl TakOM IMOAXON K
ONPE/CTICHUIO LeNIeil U3YICHHS IIPSAMETA SBISCTCS BIIOJIHE OPaBIaHHbIM.

CoracHO JaHHOW TOYKE 3PEHUsl IVIaBHBIMU IEISIMH W3YYEHHUs MpeaMera «XUMHs Ha
6azoBoM ypoBHe (10 —11 xJ1.) sBISIFOTCS:

e (GOopMHPOBAHHE CHCTEMBl XHUMHUYECKHX 3HAHMM KaK BaKHEHIEH COCTABIISIONMICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBHIE MOHATHS,
(dbyHIaMEeHTAJIbHBIE 3aKOHBl M TEOPUM XWMHH, OCBOCHWE S3bIKa HAyKH, YCBOCHHUE M
MOHUMAaHUE CYITHOCTH JOCTYIHBIX OOOOIIEHUI MUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKInuid, HeOOXOMUMBIX NJIi TPHOOPETCHUS] YMEHHUI OPHEHTHPOBATHCS B



MUPE BEIIECTB M XUMUUYECKHUX SBICHUH, IMEIOIIUX MECTO B IPHUPOJIE, B IPAKTHIECCKON U
MIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB [EATENBHOCTH, CBA3aHHBIX C HAONIOACHUEM W
OOBSICHCHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM TIpaBWJI OE30MacHOTO
oOpallieHus C BEIECTBAMH.

Hapsiny ¢ aTuM, comepkarenbHasi XapakTepUCTUKA IeNe W 3a1ad U3yueHUs MpeaMeTra B
porpaMMe Mo XMMHUHW yTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMHU
B cHUCTeMe cpemHero obmiero oOpas3oBaHus. CerogHs B MpenojaBaHUM XUMHUU B OoJbIIei
CTeTICHH OTHAETCsl TMPEINOYTEHUE IMPAKTHUYECKOH KOMIIOHEHTE COJEp)KaHUS OOyYCHHS,
OPHUEHTHUPOBAaHHOW Ha TIOATOTOBKY BBITYCKHUKAa 0OIIC00pa30BaTEIbHON OpraHHU3AIlNH,
BJIAJICIONIETO HE HAOOPOM 3HAHM, a PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHHUSIMH aKTHBHOTO IOJIy4CHHUs 3HAaHUN W MPUMEHEHHS WX B PCATBHOMN JKU3HU JJIS PEIICHUS
MPAKTHYECKHX 3a]1ad.

B cBm3M C 3TUM TpU U3YyYEHUH TpPEAMETa «XUMHUS» JIOMHHHPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKUE LU U 334U, KaK:

amantanus  OOydYaloIIMXCS K  YCJIOBHSIM  JIMHAMUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMHUpOBaHUE HHTEJUIEKTYaJlbHO PAa3BUTOM JUYHOCTH, TOTOBOM K C€aM0oOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIIBHOMY TMPUHATHIO TPAMOTHBIX PEIIEHUA B KOHKPETHBIX
YKU3HCHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y OOyYalOIIUXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJI PA3IMUHBIX BUIOB JACSITEIBHOCTH: PEIICHUS MPOOIeM,
MOWCKa, aHaimu3a M o0paboTku uWHGOPMAIMKM, HEOOXOJUMBIX Jisi TNPUOOPETEHHUS OIbITa
NESATEIbHOCTH, KOTOpasi 3aHMMAeT BaXKHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JJISi OLIEHKH C
MO3UIIMNA  DKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIUSHHUS BEHIECTB M XHUMHYECKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
00y4aroIuxcsi: CIOCOOHOCTH CaMOCTOSITEILHO TPHOOpPETaTh HOBBIE 3HAHHUS 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH, UCTIOIH30BaTh COBPEMEHHbIE HH()OPMAITMOHHBIC
TEXHOJIOTUH JJIsl TIOMCKA U aHalIn3a Y4eOHOU U HayYHO-TIOMYISIPHON HH(POPMAITUK XUMUYECKOTO
COJICpP KaHMUS;

dbopMHUpoBaHUE U PA3BUTHE Y OOYUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIITUICHHUSI,
HAOIOATeNIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAUMBI, B
YaCTHOCTH, NMPH TUTAHUPOBAHUHU U TIPOBEICHUU XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOydYarOmMXCs YOSKIEHHOCTH B TyMaHMCTHUYECKOW HAmpaBlIEHHOCTH
XUMUH, €€ BaXHOW poOIM B  PEIICHUH TIJI00aJbHBIX TPOOJIeM  paIlMOHAIBHOTO
MPUPOIOTIONIL30BAHMS, TOMOJHEHUSI YHEPIETUUECKUX PECYpCOB M COXPAHEHUsS MPUPOIHOTO
paBHOBECHs, OCO3HAHUA HEOOXOMUMOCTH OEpEeKHOTO OTHONIICHUS K TMPUPOAEC U CBOEMY
3I0pPOBbBIO, a TAKXKE MPUOOPETEHUS OIbITA MUCTIOIb30BAHUS TTOJYICHHBIX 3HAHUUN JIJI TIPUHSITHS
IPAMOTHBIX PEIICHUH B CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBJICHHUSIMHU.

B ydeOHOM mane cpemHero oo6miero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTAB MPEAMETHOM 00siacT «ECTeCTBEeHHO-HAYYHBIC TIPEIMETHI.

OO0miee 9MCIIO YacoB, OTBEAEHHBIX /I U3YYCHHs] XUMHUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrasiser 68 vacoB: B 10 xracce — 34 vaca (1 gac B Hememo), B 11
KJiacce — 34 yaca (1 qac B HEJIEITI0).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI OPraHMYeCKON XUMHHU

[IpenMer opraHndecKkor XMMHM: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJYyYCHUU
HOBBIX BEIIECTB W MarepuanoB. Teopus CTpPOEHUs OPraHUYeCKUX coeauHeHud A. M.
bytnepoBa, e€ ocHoBHble moNOkeHUS. CTpyKTypHBIE (OPMYIBI OPraHUYECKUX BEIIECTB.
I'omonorus, n3omepus. XUMUYECKass CBA3b B OPraHUYECKUX COCAWHEHMSX — OJWHAPHBIE U
KpPAaTHBIE CBA3U.

[IpencraBienne o0  KJIacCU(UKALMM  OpraHMYeckux  BemiecTB. HomeHknarypa
OpraHUYEeCKUX COEIMHEHHI (CHCTeMaTH4ecKas) W TPUBHUAIBHBIE HA3BaHMS BaKHEHIIMX
IIPEACTABUTENIEN KIIACCOB OPTAHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METO/IBI U3YyYEHHS BEIIECTB M MX IPEBPALCHUN: O3HAKOMIICHUE C
oOpa3lamMy OpraHUYECKUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE, MOAEIMPOBAHUE MOJIEKYII
OpraHUYeCKHUX BEIIECTB, HAOIIONEHWE U ONUCAHHE JEMOHCTPALMOHHBIX OMNBITOB IO
MPEBPAIICHUIO OPraHMYECKHX BEIIECTB MpPU HarpeBaHuW (IUIaBI€HHE, OOYITIMBaHUE H
TOpEHUE).

YriieBogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUN psAx. MeTaH M 3TaH — IPOCTEUIINE
MPEICTABUTENN AJIKAHOB: (DU3MYECKME W XUMHUYECKHE CBOMCTBA (pEaKMU 3aMEIICHUS H
TOpEeHUs ), HAXOXKACHUE B IPUPOJIE, IOTYUYEHUE U TPUMEHEHUE.

AJIKEHBI: COCTAB U CTPOEHUE, TOMOJIOTUYECKUN PSAI. DTUJIEH U MPONUIIEH — IIPOCTEUIIINE
MPEICTABUTENN AJIKEHOB: (PU3MYECKHME U XMMHYECKHE CBOMCTBa (peakuuH THIPUPOBAHMS,
raJIOrTeHUPOBAHUS, TUAPATAllUU, OKUCJICHHS U MOJIUMEPU3ALUN ), TOTYyYEeHUE U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u metundyraauen-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakus noauMepusannn). [lomydyeHre CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJKHAHBI: COCTaB M OCOOEHHOCTHM CTPOEHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTENIINI TPEICTaBUTENb AJKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHME MU XHUMHUYECKUE
CBOMCTBa (peaKkUu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, TUAPATALMU, TOPEHHUS), TTOIyYCHUE U
IIPUMEHEHUE.

Apenbl. beHson: coctaB, cTpoeHHe, (PU3NUECKHE M XUMHUUYECKHUE CBOMCTBA (peakiuu
raJjlorTeHUPOBAHUS U HI/ITpOBaHI/IH) IIOJly4CHHE U NPUMEHEHHe. Tonyon: cocmas, cmpoeHue,
Qu3zuueckue u xumuyecKkue ceotUcmea (peakyuu 2an02eHuposanus U HUMpoB8aHus), noayierue u
npumenenue. 'TOKCMYHOCTH apeHOB. [eHeTnueckas CBsI3b MEXAY YITIEBOAOPOIAMH,
MIPUHAJIEKANTUMH K PA3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YTIIEBOAOPONOB. [IpupoaHblii Ta3 U MONMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ npoucxoxaenue. CrnocoObl mepepabOTKM HEPTH: TMEpPEeroHka, KpEeKUHT
(TepMuyecKkuil, KaTanuTUueckuil), nmuponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHUE
B IIPOMBIIIUIEHHOCTH U B ObITY. KaMeHHBII yroib ¥ MpOIyKThI €ro nepepadoTKH.

OKCIIEpUMEHTAIbHBIE METO/IBI U3YUEHHS BEIIECTB M UX IMPEBPALICHUN: O3HAKOMIICHHE C
oOpa3laMu I1acTMacce, KayduykoB U pe3uHbl, Kojuiekiuu «Hedtb» u «Yronwsy», MmoaenrpoBanue
MOJIEKYJI YIJIEBOJOPOAOB U TaJOreHONPOU3BOAHBIX, IPOBEIECHUE HNPAKTUYECKOW pPabOTHI:
ITOJIyYEHHE STUJICHA U U3yUYEHHUE €TO CBOMCTB.

Pacuétnnle 3amaun.

Bbluucienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJIHOTO BELIECTBA WJIM NPOAYKTA PEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB UM MPOAYKTOB PEAKIIMH).

Kuciaopoacoaep:kamue oprann4ecKue coeIMHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON M ITaHON: CTPOEHHE, (PU3MUYECKHE U
XUMHUYECKHE CBOWCTBA (PEAKIMHM C aKTUBHBIMM METAJlJIaMH, FaJOre€HOBOIOPO/IaMH, TOPEHNUE),
npuMeHeHue. BonoponaHbeie CBA3M MEXIy MOJIEKYJIaMM CHUAPTOB. JlelicTBME MeTaHona u
ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHple CHOUPTHI. OTUIEHIIMKOIb W DIHULEPUH: CTPOEHHE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOJECICTBUE CO IIEJIOYHBIMU METAJJIaMHU, KaUECTBEHHAs! PEaAKIIMs




Ha MHOIOAaTOMHBIE cIUpThl). JlelcTBHE HAa opraHu3M uenoBeka. [IpuMeHeHue mmuepuHa U
STUJICHIJIUKOJISL.

®deHoN: CTPOCHHE MOJICKYNbI, (U3MYECKHEe W XUMHYECKHE CBONCTBA. TOKCHYHOCTH
denona. [Ipumenenue denomna.

Anbnerunpl U kemouwvl. DopManpAerui, aleTalbJeru]: CTpoeHue, (Qusnueckue u
XUMUYECKHE CBOWCTBA (PEAaKIMM OKHUCJIEHHS M BOCCTAHOBJIEHHS, Kau€CTBEHHBIE PEAKIUM),
MOJIyY€HHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeNIEeIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbrHAsd U YKCyCHasi KHCIIOTBHI:
CTpoeHHue, (pu3Mueckre W XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME s Kiacca KHCIOT,
peakuus stepuduxanmn), noayyeHue u npuMenenue. CTeapuHoBasi U OJCMHOBAsE KUCIOTHI Kak
MPECTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIa KaK COJNH BBICIIUX KapOOHOBBIX KHCIOT,
MX MOIOIIEE NEHCTBHE.

Cnoxnble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApONIHU3 CIOXKHBIX 3(PUPOB.
Kupsl. 'maponus xupos. [Ipumenenne xxupoB. bruonornueckas posib :KUPOB.

VYreBoabl: cocTaB, Kilaccu(UKalus yriieBo0B (MOHO-, TU- U MOJIMcaxapubl). [roko3a —
MPOCTENIINI MOHOCAXapua: 0COOCHHOCTH CTPOCHHSI MOJIEKYNbI, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumojelcTBue ¢ ruapokcuaoMm meau(ll), okuciaeHne aMMHaYHBIM PACTBOPOM
okcuga cepeopa(l), BoccTraHoOBiIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKICHHUE B MPUPOJE,
MpUMEHeHue, ononornueckas posib. Dorocunre3. GpykTo3a Kak U30Mep TITFOKO3HI.

Kpaxman u nemntonosa kak npupogHsie noiuMepbl. CTpOeHHE KpaxMmaia U LEeJITI0N03bI.
du3znyecKre 1 XMMUYECKUE CBOMCTBA KpaxMasia (THIPOIU3, KAYeCTBEHHAs PEAKIIHsI C HOI0OM).

DOKCHEepUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB M HMX NPEBPAILICHUN: IMPOBEICHHUE,
HaOJIIOICHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAau€CTBEHHbBIC
peakiuyd OHOATOMHBIX CIUPTOB (OKUCIIEHHE ATaHona okcuaom Menu(ll)), MHOroaroMHbIX
crnupToB (B3auMojeiicTBue mmiepuHa ¢ ruapokcunom meau(ll)), ampaerugoB (OKuUCIICHHE
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) m runpoxcumom wmenu(ll), B3aumopelicTBHe
KpaxMajla ¢ HOJOM), TPOBEJACHUE MPAKTUYECKOM paldOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérnblie 3anaun.

Bobluucienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEUIECTBA WJIM NPOAYKTA PEAKUUU MO HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB UM IPOAYKTOB PEAKIIHH).

A3zoTconepxkaline OpraHnyeCcKue COeTUHEHUS.

AMHHOKHCIIOTBI Kak am(poTepHble opraHudeckue coeauHeHus. dusuyeckue u
XMMUYECKHE CBOMCTBA AaMUHOKHUCIOT (Ha NpuMepe IuIuHA). buonornuyeckoe 3HaueHHe
amMuHOKuUCIOT. [lenTupl.

benku kak mpupoJHBIE BBICOKOMOJIEKYNISpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OelkoB. XMUMHUYECKHE CBOMCTBAa OEJIKOB: THAPOJIU3, IEHATypalus,
Ka4eCTBEHHBIE pEaKIMKU Ha OCJIKH.

DKCHepUMEHTAIbHbIE METOJIbl M3YYEHMs] BEUIECTB M MX TMpEBpAlICHUI: HaOIIOAEHUE U
OMKCaHUE JIEMOHCTPALMOHHBIX OIbBITOB: JAeHaTypalus OEJIKOB MpPU HArpeBaHUM, LIBETHBIC
peakiuu OeIKoB.

BrbicokoMoJieKy/IsIpHbIE COeIUHEHUS

OCHOBHbIE TIOHSTHS XUMHHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMED, TMOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJMMEpPHU3ALNK, CPEeIHss] MoJieKylsapHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMEpPHU3aIIUs U MOJIUKOHICHCALIUS.

DKCHepUMEHTAIbHbIE METO/Ibl M3YYEHHS BEIIECTB M MX MPEBPAIlCHHI: 03HAKOMIIEHUE C
oOpa3laMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeamMeTHbIe CBA3U.

Peanuzanus MexnpeIMeTHbIX CBsI3eW MpPU M3YYEHUH opraHuveckoi xumuu B 10 kiacce
OCYULIECTBIISIETCA Yepe3 HCIMOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
NOHATUM, SBJIAIOLIMXCS CUCTEMHBIMH JUISl OTHEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmre ecTeCTBEHHO-HAyYHble MOHSTHUS: SIBJIEHWE, HAy4YHbI (PaKT, THUIOTE3a, 3aKOH,
TEeOpHs, aHaldu3, CUHTE3, Kiaccudukaius, NEePUOAUYHOCTb, HAOIIONEHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOJIEJINPOBAHHUE.



@dusnka: Marepus, SHEpPrHs, Macca, aroM, 3JCKTPOH, MOJEKyla, JHEPreTUYeCKHU
YPOBEHB, BEUIECTBO, TENIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, PHU3NUECKHE BETMUYNHBI U
SIIMHUIIBI KX H3MEPECHHUSL.

buonorust: knerka, opraHusM, 6mocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OHMOJIOTUYECKH aKTUBHBIC BEIECTBA (OCTIKH, YIIIEBOIBI, JKUPHI, (PEPMEHTBI).

['eorpadusi: MUHEPAIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HCKOIIAEMbIC, TOTLINBO, PECYPCHI.

TexHOMOTHUS: MHUIIEBBIE TIPOYKTHI, OCHOBHI PAIlIOHAIBHOTO MTUTAHUS, MOIOIIINE CPENICTRA,
JCKApCTBCHHbIE M KOCMETHYECKHE IMIperaparbl, MaTephallbl M3 HCKYCCTBEHHBIX H
CHUHTETHUYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI XMMHUH

XUMHUYECKUH 31eMeHT. ArtoMm. Snpo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHEepreTUYecKre YpOBHH, TOyPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- 3memMeHThl. OCOOEHHOCTH
pacopesiesieHus: AJIEKTPOHOB MO OpOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB.
DneKTpoHHAs! KOH(UTypalHs aTOMOB.

Ileppnonnueckuit 3akoH u Ilepmomnueckas cucrema XuMmudeckux snemeHToB /[l .
MenneneeBa. CBs3pb nepuoauueckoro 3akoHa U I[leprognMdeckol CHCTEMBI XUMHYECKUX
anemeHTOB J[. 1. MeHneneeBa ¢ COBPEMEHHONW TEOPHUEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS] CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH MPOCTBIX M CIIOKHBIX
BEILIECTB 110 TPyNIIaM U IeproAaM. 3Ha4€HHUE NEPUOAUYECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BemiecTBa. XUMHUUYECKas CBSI3b. BHUIIBI XUMHUYECKOW CBsI3U (KOBaJIGHTHAs
HEMOoJIApHasd W MOJspHas, MOHHAasA, MeTajuinueckas). MexaHu3Mbl 00pa30BaHMs KOBaJEHTHOU
XUMHUYECKOU CBS3U (OOMEHHBIN U JOHOPHO-aKUENTOpHBIN). BogopoaHas cBs3b. BaneHTHOCTS.
DIEKTPOOTPUIATENBHOCT. CTENEeHb OKUCIICHUA. FIOHBI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUA. 3aKOH ITOCTOSTHCTBA COCTaBa
BEIIECTBA. THIIBI KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOW PEIIETKHU.

[Tonarue o gucnepcHbIXx cucteMax. ICTUHHBIE U KOJUTOMIHBIE PaCTBOPBL. MaccoBas 1015
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coeauHeHuil. HomeHknarypa HeopraHM4ecKHux
BEIIECTB. [eHeTHUeCKasl CBA3b HEOPTraHWYECKUX BEIIECTB, NPUHAMICKAIMX K Pa3IUYHBIM
KJIaccam.

Xumnueckas peakuus. Knaccupukanuss XMMUYECKHX peakUuid B HEOPraHUYECKOW u
OpraHUYECKOW XMUMHH. 3aKOH COXPAaHEHHUs MAacChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPALLCHUS
SHEPIrUM NPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pas3lIMyHbIX (akropoB. OOpaTUMbIe pEaKIHUH.
Xumuyeckoe paBHOBecue. PaKTOphI, BIMSIOMINE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

Onektponutuyeckas aucconuaius. CuiibHbIe W ciiaOble JeKTpoauThl. Cpena BOMHBIX
PacTBOPOB BEILIECTB: KUCJas, HEUTPAJIbHAS, LIEITOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

DKCIIEpUMEHTAJIbHBIE METO/Abl M3Y4YEHUS BEUIECTB U UX IPEBPAILCHUI: JEMOHCTpALIMS
tabmun «Ilepuogudeckas cucrema xumuueckux snemeHToB [[. VM. MenneneeBa», u3ydeHue
MoJieNiel KpUCTAJUIMYECKUX PEMIETOK, HAONIONEHWEe M ONHUCAHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (pa3iokKeHHe MEePOKCHAA BOIOPOAA B MPHUCYTCTBUM KaTajau3aropa,
ONPENIEIIEHUE CPEAbl PACTBOPOB BEILECTB C MOMOIIBIO YHHUBEPCAJIBHOIO MHAMKATOPA, PEAKLIUN
HMOHHOTO OOMEHa), MPOBEJAEHUE MPAKTUYECKON paboThl «BnusiHME pazauyHbIX (AKTOpPOB Ha
CKOPOCTb XMMHUYECKOU PEAKIINI.

Pacuérnnlie 3amaun.

Pacuérel mo ypaBHEHMSAM XUMHUYECKHX pPEaKUHUW, B TOM YHCIE TEPMOXUMHUYECKHE
pacu€Thl, pacy€ThI C UCIIOJIB30BAHUEM IOHATHS «MACCOBasi A0JIS BEIICCTBAY.

Heoprannuyeckasi xumus



Hemeramnsl. Ilonoxenne HemertauioB B llepuonnuecko cuCTEME XUMHUYECKHX
anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOEHMSI aTOMOB. PU3HUECKHE CBOWCTBA
HEMETAJJIOB. AJIJIOTPOTHS HEMETAUIOB (Ha MpUMepe KUCIIOpoaa, cepsl, hocdopa u yreposaa).

XWMHUYECKHE CBOMCTBA BAXHEUITUX HEMETALIOB (TallOTEHOB, Cephl, a3oTa, docdopa,
yIiepoia M KpPEMHHUSI) M MX COCIWHEHHHA (OKCHIOB, KHCIOPOJICOAEPKAIIMX KHUCIOT,
BOJOPOJIHBIX COEMHEHUN).

[IprMeHeHne Ba)XHEUIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenne meramnos B [lepuonnueckor cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTU CTPOCHUS ANEKTPOHHBIX 000JIOYEK aTOMOB MeTasuioB. O0mue
¢dusnueckue cBoiicTBa MeTayyioB. CIUIaBbl METAIOB. DIEKTPOXUMHUECKHUN PsAJl HAPSKSHUN
METaJJIOB.

XUMUYECKUE CBOWCTBA BAXXKHEUIIUX METAIJIOB (HATpuM, Kaluid, KaJbIMid, MarHuu,
AJTIOMHUHUH, IUHK, XPOM, JKeJI€30, MEJlb) U UX COCAUHEHUI.

Ob61ue cnocoObl moay4deHus: MeTayyioB. [IpuMeHeHre MeTamioB B ObITY M TEXHHKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M MX MPEBpALICHUI: H3y4eHHe
KOJUIEKUUH «MeTajuibl UM CIUIaBb», O00pa3sloB HEMETAJIOB, PELIEHUE SKCIIEPUMEHTAIbHBIX
3aja4, HaOMIOIEHWE M  ONHCAaHUE JEMOHCTPALMOHHBIX H  JIA0OPAaTOPHBIX  OIBITOB
(B3auMOAEICTBUE THIPOKCUAA AFOMHHMS C PACTBOPAMM KHUCJIOT M ILEJI0YEH, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJLJIOB).

Pacuérnslie 3anaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WiId 00bEMY OJHOIO M3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB, pacu€Tbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHUS U KU3Hb

Ponb xumun B 00eCICUeHUH HKOJIOTMYECKOM, FHEPTETUUECKOW U MUIIIEBON O€30MacHOCTH,
pa3BUTHUM MenuUuHbL. [loHSATHE O Hay4yHBIX METOAAaX MO3HAHUA BEHIECTB U XHMHYECKUX
peaKLuil.

[IpencraBinenuss 00 oOOWMX HAy4YHBIX MPUHUMIIAX [POMBIIUIEHHOTO MOJIYYEHUs
BaYKHEUIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpHAJIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepUallbl,
KOHCTPYKLIMOHHBIE Marepuaibl, KPaCKH, CTEKJIO, KepaMHKa, Marepuaibl [Js SJIEKTPOHHKH,
HaHOMaTepuasbl, OpPraHUYeCKUE U MUHEpaIbHbIE YI0OpEHUSI.

XuMHST M 370pOBbE YEJIOBEKa: MpaBWiia HMCHOJIb30BAaHUSA JIEKAPCTBEHHBIX MPENaparosB,
npaBusia 0€30MacHOr0 UCIOJIb30BAHMS MPENApaTOB OBITOBOM XMMHUH B TTOBCETHEBHOM KU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3el MpU U3yUYeHUH OOLIEH U HEOPTraHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS YEpe3 UCIONb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYyUHbBIX
MOHATUH, TaK W TOHATHH, SBISIIOUMXCA CHUCTEMHBIMU IS OTAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LMKJIA.

OOmre ecTecTBEHHO-HAyYHbIE TMOHSTHS: HaydHbId (DaKT, TUIOTE3a, 3aKOH, TEOpHd,
aHajau3, CHUHTE3, KJIacCU(PUKalus, [EPUOAUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJIETMPOBAHKE, U3MEPEHHUE, SBJICHUE.

®uzuka: marepusi, SHEprusi, mMacca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3O0TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHHE BEILIECTBA, (PU3NYECKIE BEIIMUMHBI U €IUHULIBI KX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHumsM, SKOCUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OOMEH BEILIECTB B OPraHU3MeE.

['eorpadusi: MuHepasbl, TOPHBIE TOPObI, TIOJE3HbIE UCKOTIAEMbI€, TOTLIUBO, PECYPCHI.

TexHomorus:  XUMHYECKass  MPOMBIIUIEHHOCTb,  METAJUTyprusi,  MPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3SIMICTBEHHOE IPOU3BOJICTBO, nUIeBas
IPOMBIIIEHHOCTh, (hapMalleBTUYECKas MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKUX
penaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€pPUajoB, 3JIEKTPOHHAS NPOMBIIIIEHHOCTb,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHUS OOYy4arolUUMUCS
IPOrpaMM CPEHEro O0IIEro oOpa3zoBaHusl (JIMUHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meTonnueckoif OCHOBOM il pa3pabOTKU IJIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
IPOrpaMM CPETHEro O0IIEr0 00pa30BaHus ABISETCI CUCTEMHO-ACATEIbHOCTHBIN OIXO]I.

B cooTBeTCTBUU C CHUCTEMHO-AECSATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yAbTaTOB OCBOCHHUS TMpeAaMeTa «XUMHUS» Ha YPOBHE CpPEIHEro o0Iero ooOpa3oBaHUS
BBIJICJICHBI CIIEYIONINE COCTABIISIONIME:

OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON Tpa)KIaHCKOW MIEHTUYHOCTU — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEIETICHUIO;

HaJIM4KUe MOTUBAIMU K 00YUYEHHUIO;

IeJICHANPAaBIEHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE KITIOYEBBIX
[IEHHOCTEN U UCTOPUYECKUX TPAJAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCA B CBOCH JIESITEIIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMH, MPUCYUIUMHU LIEJIOCTHOW CHCTEME XUMHUYECKOIrO
o0pa3oBaHus;

HAJIMYME TPABOCO3HAHUS DKOJOTHYECKOW KYJIBTYPbl M CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yabTaTbl OCBOCHUSI MpeAMETa «XUMHs» JTOCTUTAlOTCS B E€IUHCTBE
y4eOHOM U BOCIUTATEIBHOW JMESITEIIbBHOCTU B COOTBETCTBUM C TYMaHUCTHYECKUMH,
COIMOKYJBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HACaJaMU POCCHICKOTO
TPaKJAHCKOTO OOIIEeCcTBa, MPUHATHIMH B OOIIECTBE HOpPMaMU M TMpaBWJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIIUMHU ~ TIPOIIECCaM  CaMOIIO3HAHUS, CaMOpPAa3BUTHUS W HPABCTBEHHOTO
CTAaHOBJICHHS JINYHOCTU O0YYaIOIIHUXCS.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MpeaMeTa « XUMHUSD OTPaxaroT C(HOPMUPOBAHHOCTD
OMbITa TMO3HABATEIIbHOW M TPAKTUYECKOW JAESITEIHHOCTH OOYydYaIoImUXCS M0 peaau3aiuu
MIPUHSTHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTHU:

1) rpamaaHCKOro BOCTIUTAHUSA:

OCO3HAHUS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00sI3aHHOCTEH, YBAKCHUS
K 3aKOHY U MPABOMOPSIKY;

NPEACTABICHUA O COLMAIBHBIX HOpPMAaX W MpPaBUJIAX MEXKIMYHOCTHBIX OTHOILICHHI B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESATENBHOCTH TIPH CO3JaHUHM y4eOHBIX
MPOCKTOB, PEIICHUH Yy4eOHBIX U TIO3HABATEIBHBIX 3aJ]1a4, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CrIOCOOHOCTM TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI
JPYTHX MIPU aHAIU3E PA3TMYHBIX BUJIOB YU€OHOU JCSITEIBHOCTH;

2) NaTpUOTHYECKOT0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY U HAyYHOMY HACIEIUIO OTE€YECTBEHHOM
XUMUW;

YBaXEHUSI K TMPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUU W MPAKTUYECCKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKCHUSI HAYKU €CTh PE3yJbTaT IIUTEIHHBIX HAOIIONCHUIH,
KPOIOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTUKOB,;

MHTEpeCca W TIO3HABATEJIbHBIX MOTHUBOB B TMOJYYCHUM M TMOCIEAYIONIEM aHau3e
uH(OOpMAITIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, ’TUYECKOTO MTOBEACHUS,

CIIOCOOHOCTH OIIEHWBATh CHUTYyallMH, CBSI3aHHBIE C XUMUYCCKHUMH SBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE PEUIEHHUS, OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHHUE M MOCTYNKH CBOUX TOBApHUIIEH C MO3ULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MTOCTYIIKOB;

4) popmupoBaHus KyJbTypbl 310POBbSI:



NOHUMAaHUS IIEHHOCTEH 37A0pOBOro M 0Oe3omacHoro obpasza >KU3HU, HEO0OXOIUMOCTHU
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U NICUXUYECKOMY 370POBBIO;

coOroieHust MmpaBuil 6€30MacHOro OOpaleHusl C BEIIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIEATENBHOCTH;

NOHUMAaHUSl I[IEHHOCTH TMPaBWJ HWHIUWBUIYAIBHOTO M KOJJIEKTUBHOTO 0€301acHOro
NOBEJECHUS B CUTYalIMIX, YTPOKAIOIIMX 3[10POBBIO U )KU3HHU JIFONEH;

OCO3HAHUS TOCJEICTBUM W HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOJIICHUS alKOToJIs,
HApPKOTUKOB, KypEHHUS);

5) TpynoBOro BOCHIUTAHMSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JesSTEeIBbHOCTH,
0OIIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JAEATEIBHOCTH;

YCTAHOBKM HA AaKTHUBHOE Y4YaCTHE B PELUICHUM MPAKTHUYECKUX 3a7a4 COLMAIBHOU
HaNPAaBIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY U3YYEHHIO MPOQPecCuil pa3iMyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYLY, JIOIAM TPyAa U pe3ybTaTaM TPYIOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIbHOM TpaeKTOpUU OOpa30BaHUs,
Oynymeid mnpodeccur MW peanu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Yy4ETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTRa;

6) IK0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH  II€JIECOOOpa3HOr0  OTHOIIEHWS K  MPUPOJE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU HA 3E€MIIE;

NOHUMaHUS  TIO0ATBHOTO  XapakTepa  OAKOJOTMYECKUX  NpoOsieM,  BIUSHUSA
SKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE ITPUPOIHON U COLUAIIBHOM CPEbI;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJIB30BAHUS JIOCTHXKEHUN XUMHHM JJi1 pelIeHUs
BOIIPOCOB PALlMOHAIIBHOIO IPUPOAOTIOJIH30BAHUS,

AKTUBHOI'O HENPUATHS JIEUCTBUH, MPUHOCALIMX BPEI OKPYXKAIOILIEH NMPUPOJHOU CpEIe,
YMEHUS IIPOTHO3UPOBATH HEOIaronpusiTHhIC JKOJIOTUYECKHUE MO CJIEICTBUSA
NPEANPUHUMAECMBIX JECUCTBUNA U TPEIOTBpAIATh UX;

HaJIMYKS Pa3BUTOIO SKOJIOTHMYECKOIO MBILUICHUS, SKOJIOTHUYECKOM KYJIbTYPBI, OIIbITa
JNEATEIBHOCTH 3KOJIOTUYECKOW HANpPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS HUMHU B
MO3HABATEILHOW, KOMMYHUKATUBHON W COIMAJILHOM TMPAKTHKE, CIMOCOOHOCTH U YMEHUS
aAKTUBHO MTPOTHUBOCTOSITH HICOJOTHU XeMohoouH;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHUA:

c(hOpMHPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

NOHUMAaHUS CHeUUKH XUMUU KaK HayKd, OCo3HaHusa e€ ponu B (HOPMHUPOBAHUU
pPalMOHANIPHOTO HAYYHOTO MBINIIEHUS, CO3MaHUHM I[EJIOCTHOTO TMPENCTaBlIeHUsS 00
OKpPYXKAIoIIEM MHpPE KaK O €IWHCTBE MPUPOALI W YEJIIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXPAHESHHS PUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JJII COBPEMEHHOM IMBUIIM3AINH: B €€
T'YMaHUCTUYECKON HAMpPaBIEHHOCTH M BaXKHOW POJIM B CO37IaHUU HOBOW 0a3bl MaTepHabHOU
KyJABTYpBI, PEIICHHH T00albHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHUS YEIOBEUECTBA —
CBIPHCBOM, DSHEPreTUUYCCKOM, MHIINEBOM M DKOJOTHMYECKOM OE30MMacHOCTH, B Pa3BUTHHU
MEUITUHBI, 0OCCIICYCHUH YCIOBUM YCIIEITHOTO TPY/a M AKOJOTUYECKH KOM(POPTHOUN KU3HU
Ka)KJI0TO 4jIeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TOHUMAHHUSl CYLIHOCTH METOJIOB IIO3HAHHS,
HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCITOJIb30BaTh IMOTy4aeMble 3HAHUS
JUTSE aHanmu3a W OOBSCHEHUS SIBICHHUM OKPYXKAIOMIETO MHUPA M TPOUCXONAIINX B HEM
M3MCHCHHUM, YMEHUS JeliaTh OOOCHOBAaHHBIC 3aKIIFOUEHWS HA OCHOBE HAyYHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJB30BaTh XMUMHUYECKAE 3HAHWS [IJISl PEIICHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYAITUSX;

MHTEPECA K MO3HAHUIO U UCCIIEA0BATEIIbCKOUN NEATEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHHIO, K
AKTUBHOMY TIIOJYYEHHID HOBBIX 3HAHMM 110 XMMHM B COOTBETCTBUM C YKW3HCHHBIMU
MOTPEOHOCTSAMU;



UHTEpECa K OCOOCHHOCTSIM Tpyda B pa3iuyHbix cdepax mnpodeccruoHanbHON
NEeSTETBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PEe3yabTaThl OCBOCHHS Y4e€OHOTo MpeameTa «XUMHUsS» Ha YpOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIE ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCHUILITUHAPHbBIC
(MexXTpeaMeTHbIe) OOIIeHAyUYHbIE MOHSATHUS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHOM KapTHUHBI
MUpa U cneluuKy METOIOB MO3HAHUs, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEIIECTBO, DHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, Hay4yHbId (aKT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIENOBaHUE, HAOMIONEHNEe, U3MEPEHUE, DKCIEPUMEHT U
Jpyrue);

yHUBEpCalbHble  y4yeOHble  JeWCTBUS  (IMO3HABATENbHbIE,  KOMMYHHUKAaTHUBHBIC,
perylaTuBHbIC), obOecnednBaroniue (HopMupoBaHue (PYHKIIMOHAIBHOM TIPaMOTHOCTU H
COIIMAIBHON KOMITETEHIIMHM 00Yy4arOIINXCS;

CHOCOOHOCTh  OOYYarOIIMXCSl ~ MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEpCalbHbIC Y4eOHbIC JEHCTBHUA B IO3HABATEIHHOU H
COIIMAJIbHOM MTPAKTHKE.

MeTtanpeMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAJIbHBIMU YYEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiaeHne yHHBepPCAJIbHBIMHU Y4eOHbIMU MO3HABATEILHBIMHU ACHCTBUAMMU:

1) 6a3oBble JJOrHYeCKHeE IeHCTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBATh W AKTYyaJU3UpPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMarpuBarh;

ONPENEIATh LENH JEITENbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTUKEHUS,
COOTHOCHUTB PE3YbTaThl IEATEIIbHOCTH C TOCTABICHHBIMU LIEJISIMU;

UCIIOJIB30BaTh MPU OCBOEHWUM 3HAHUN MNPHUEMBI JTIOTMUECKOTO MBIIIJIEHUS — BBLACISTH
XapakTepHble NPU3HAKKA TMOHATHA M YCTaHABIMBATh HMX B3aWMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOIIUE TOHITHS 1JI1 O0BSICHEHUS OTIEIbHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHMSI M KPUTEPUHU IJs1 KIaCCU(UKAIIMU BEIIECTB M XUMHUYECKHUX
peaKuuii;

YCTaHAaBIIUBaTh IPUYHMHHO-CJIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYX ICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTHUM),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITUPOBATH
BBIBOZIbI U 3aKJIFOUECHUS;

IPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOb3YeMbI€ B XUMUU CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIETI, TIPEOOpPa3OBBIBATh MOJCIbHBIC MPEACTABICHUS — XWMHUYECKHH 3HaK (CHMBOI)
DIIEMEHTa, XUMHUYecKash (opmyrna, ypaBHEHHE XHMHUYECKOW pEaKIMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]a4, MPUMEHSATh Ha3BaHHBIE MOJICTHHBIC
NPEACTABICHUS JJIs BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4yaeMbIX BELIECTB W
XUMHUYECKUX PEAKIIUN.

2) 0a30BbIe HCCIeA0BaTeIbCKUE 1eHCTBHSA:

BJIaJI€Th OCHOBAMH METOJIOB HAyYHOTO MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dbopMynupoBaTh IE€TM W 3aJaud HWCCJICNOBAaHUS, WCIIOIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO C(HOPMYITMPOBAaHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUTOTE3bl IO TIPOBEPKE NPABMIHHOCTH BBICKA3hIBAEMBIX
CYXKJICHUU,

BJIAJE€Th HABBIKAMU CAMOCTOATENIBHOTO IUIAHHUPOBAHUS U MPOBEACHUS YUYEHUYECKUX
HKCHEPUMEHTOB,  COBEPIICHCTBOBaTb YMEHHUS  HaOloAaTh 3a  XOIOM  Mpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ynbTar, (hopMyaupoBaTh OOOOIICHHUS U BBIBOJBI
OTHOCHUTENIbHO JOCTOBEPHOCTH pE3YyIbTaTOB HMCCIENOBAaHUSA, COCTaBISITh OOOCHOBAaHHBIM
OTYET O MPOJIETaHHOM padoTe;

NpUOOpeTaTh OMBIT YYEHUUYECKOM HCCIeNOBAaTeIbCKOW W MPOEKTHOM NeATeIbHOCTH,
NPOSIBISITH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIBHOMY IIOMCKY METOIOB PEIICHHS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOOB MO3HAHUS.

3) padora ¢ unpopmanmei:



OPUEHTHPOBATBHCA B PA3NWYHBIX HCTOUYHUKAX WHPOpMAIMK (HAYYHO-TIOMYJIpHAs
JUTepaTypa XUMHUYECKOTO COJEpXKaHMs, CIpaBOYHbIe mocobus, pecypcsl HHTepHETa),
aHAIM3UPOBATh WH(POPMAIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUS, KPUTUYECKU
OIICHUBATh €€ TOCTOBEPHOCTh U HEMIPOTHBOPEUYNUBOCTH;

dopMynmHUpoBaTh 3aMpochl W MPHUMEHATHh Pa3IUYHbIC METONIbI MPU TOWCKE W OTOOpE
nHpOpMAITIH, He0OXOUMOM IS BEITIOTHEHHSI YI€OHBIX 3a71a4 ONPeNeI¢HHOTO THIIA;

IpUOOpETaTh OMBIT MCIIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUH U
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMpaTh ONTUMANBbHYIO (QOpMY TMpeAcTaBIeHUS WHOOPMAIUH
(cxempbl, TpaduKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAy4YHBIA S3BIK B KadecTBE CPEACTBAa MpH paboTe ¢ XUMHYECKOM
uHpOpMAIHEH: MPUMEHITh MEXKIpeIMETHbIe ((PU3NYCCKUEe W MaTeMaTUdecKue) 3HAKd |
CUMBOJIBI, (hOpMYIIBI, a00OpEeBHATYpPBI, HOMEHKIIATYPY;

MCTIOJIBH30BATh U MPEe0OpPa30BHIBATH 3HAKOBO-CUMBOINYCCKUE CPEACTBA HATJISTHOCTH.

OBiajieHHe YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMM J1eICTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOM TEMbI B X0JI€ JUaiora u/uil JUCKYCCHH,
BBICKA3bIBaTh M€, (GOPMYJIUPOBATh CBOM IMPEAJIOKEHHUS OTHOCUTEIHHO BBITIOJHEHUSA
MIPEIOKEHHOM 3a1a4u;

BBICTYIIAaTh C MPE3CHTALMEH PEe3yJIbTaTOB IMO3HABATEILHON JCSTEIBHOCTH, MOTYYECHHBIX
CaMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPU BBINOJIHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTro MpoekTa U (GOpMyIUpOBaTh BBIBOABI MO pe3ysibTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUN MTyTEM COTTIACOBAHUS MO3UIIMI B X0/1€ 0OCYKICHHSI 1 0OOMEHA MHEHUSMH.

OBiaieHHe YHMBEPCAJbHBIMH PeryJSTHBHBIMH JeHCTBUSIMU:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYHIECTBISTH CBOIO MO3HABATEIbHYIO JESATEIbHOCTD,
onpenenss e€ e U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeaiaraeMblii aJITOPUTM JEHCTBUN MPHU BBHIMOIHEHUHN YUY€OHBIX U UCCIIEA0BATEIBLCKHUX 3a/1a4,
BBIOMpAaTh Hanboee YHPEeKTUBHBIN CITOCOO MX PEIICHHS C YUETOM MOMYyUYEHUS] HOBBIX 3HAHUMN
O BEIIECTBaX U XUMUYECKHUX PEAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JEATETLHOCTH HAa OCHOBE CaMoOaHalu3a |
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIEH €CTECTBEHHO-
HayyHOW KapTHUHBI MHpA, POJIM XUMHHU B TMO3HAHWUU SIBIGHUM TPHUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJABTYPBI JUYHOCTH, €€ (PYHKIIMOHAJIBHOM TPaMOTHOCTHU, HEOOXOIAUMOW ISt
pelieHrsT MPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOIAHOU CPELE;

BJIAJICHUE CHUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIATAIOIINE
MOHATUS (XUMHUYECKUM DJIEMEHT, arToM, OJJIEKTpOHHAs o000JoYKa aroMa, MOJIeKYyIa,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUUYECKas CBS3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpaiiéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIM 00BEM, YIIIEpOAHBIN
ckeneT, (DyHKIIMOHANbHAsI TPYIINA, pagukal, U30MEpHUs, HU30MEpbl, TOMOJIOTHYECKUU psij,
TOMOJIOTH, YINIEBOAOPOBI, KACIOPOA U a30TCOAEPHAIIUE COCAUHEHUS, MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYISIPHbIE COEIMHEHHMs); TEOPUUM M 3aKOHBI (Teopus
CTpO€HHUsI oprannueckux BemecTB A. M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SA3BIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JICKAILKUE B
OCHOBE MOHUMAHMSI IPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SBIICHUM, (DAKTOIOTrHYECKHE
CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUHU U OE30MaCHOM HCIIOIb30BAHUU BaXKHEHIINX
OpraHUYeCKUX BEUIECTB B ObITY U MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

c(OPpMHUPOBAHHOCTh ~ YMEHUW  BBISIBISITH ~ XapaKTepHbIE  MPU3HAKU  TOHSTHUH,
yCTaHaBIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHUS IPU OIKUCAHUU
COCTaBa, CTPOCHUS U NPEBPALLECHUN OPTraHUYECKUX COCIUHEHNN;



c(hOpMHPOBAHHOCTh YMEHUI HCIOIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJISi COCTABJICHUS
MOJIEKYJIIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON) (opmMyn oOpraHuyecKux
BEUIECTB W YypaBHEHUW XMMHUYECKUX PEaKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHUYEeCKUX BEIIECTB JJIs WUIIOCTPAlMM WX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS,

c(hOpMUPOBAaHHOCTh ~ YMEHUW  YCTAHABIMBATH  NPUHAAJIEKHOCTh  HM3YUEHHBIX
OpraHMYeCKHUX BEHIECTB IO HX COCTaBy M CTPOCHUIO K ONpENeIEHHOMY KJaccCy/TpyIie
CO€JIMHEHUN (YrseBo10poibl, KHUCIIOPOJT u a30TCOJIEpIKaIIUe COCJIMHEHUS,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHMs), JaBaTb WM Ha3BaHUS 10 CHUCTEMaTHYECKOU
Homenkiarype (IUPAC), a Ttakke TmpUBOAUTH TPUBHAIBHBIC Ha3BaHUSA OTACIBHBIX
OpraHUYeCKUX BEHIECTB (ITHIICH, MPOIUJICH, alleTHJICH, YTHJICHIJIMKOIb, TIHIEpUH, (EeHO,
dbopmanpaerua, aneTaiabAeru]l, MypaBbUHas KHUCJIOTA, YKCyCHas KHCJIOTa, OJEHHOBAs
KHUCIIOTa, CTeapUHOBAs KUCIIOTA, III0K03a, (PPYKTO3a, KpaxMal, eJI0I03a, [IUIUH);

c(hOpMHUPOBAHHOCTh YMEHHUSI OMPENENATh BUIbI XUMUYECKOH CBSI3M B OpPraHUYECKUX
COCIMHEHUSIX (OJJMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKECHHUSI TEOPUU CTPOCHHUS OPTraHUYECKHUX
BemectB A. M. byTiiepoBa jist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHSI; 3aKOH COXPAHEHHUS MaCChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOEHUE, (U3UYECKUE U
XUMUYECKUE CBOWCTBA THUIMYHBIX MPEACTABUTEICH PAa3IMUHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB (METaH, ATaH, ITWJICH, MPONUJICH, aleTuiaeH, OyraaueH-1,3, MermiOyraaueH-1,3,
O€H30J1, METaHOJI, STAHOJI, STUJICHIJIUKOJIb, TIULIEPUH, (EHOJI, alleTalIbJIeT ], MypaBbUHAS U
YKCYCHasl ~ KHUCIIOTBI, [DJIIOKO3a, Kpaxmals, IeJUII003a, aMUHOYKCYCHAasi  KHCJIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO0 CBA3b MEXKJy HUMHU YPaBHEHUSMH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUN C UCTOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh HMCTOYHHKHU YIJIEBOJOPOIHOTO CHIPhS
(HedTh, TPUPOAHBIN Ta3, yroib), CIOCOOBI WX MEPepadOTKH M MPAKTHUECKOE MPUMEHEHUE
MIPOJYKTOB MepepadboTKu;

c(hOopMHPOBAaHHOCTh YMEHUIM TPOBOAWTH BBHIYUCICHUS O XUMHUYECKHM YpaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH 0 H3BECTHBHIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJCTh CHCTEMOM 3HAaHMH 00 OCHOBHBIX MeETOAaX
HAyYHOTO TO3HAHUS, HUCIOJIb3YEMbIX B XHMHH TpPH H3yYEHUU BEIIECTB U XUMHUYECKHX
aBlieHU (HAOMIONmEeHWe, W3MEpPEHUe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BaTh
CUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS PENICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIMAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(hopMHPOBAHHOCTh YMEHUN COOJIIOATh TIPABUIIa TTOJB30BAHUS XUMUYECKOU MOCYI0M U
nabopaTopHbIM  OOOpPYIOBaHHMEM, a TaKKe TMpaBmiia OOpalieHusT C BEIIeCTBAMH B
COOTBETCTBHUH C MHCTPYKITUSIMH T10 BHITIOTHEHHUIO TA00OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH M BBHIMOIHATH XUMHUUYECKUN DKCIICPUMEHT
(TpeBpallieHrss OPraHUYECKUX BEIIECTB MPHU HATPEBAHWU, MOJYyUYCHUE STUJICHA M H3yYCHUE
€ro CBOWMCTB, KaueCTBEHHBIC PEAKIIMM OPraHWUYECKUX BEIICCTB, JCHATypamus OCIKOB MpHU
HarpeBaHWM, IIBETHbIC pEaKIUH OETKOB) B COOTBETCTBHHM C TMPAaBWIAMH TEXHUKU
0e30omacHOCTH TMpu OOpaIleHWH C BeIIECTBAaMH U Ja0OpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3YJAbTaThl XUMHUYECKOTO OKCIIEPUMEHTa B (opMe 3amuch ypaBHCHHM
COOTBETCTBYIOIIUX PEAKITUil U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTUYECKH aHAJTU3UPOBATH XUMHUYECKYI0 WH(OPMAIIHIO,
MOJIy9aeMyl0 W3 pa3HbIX HMCTOYHHMKOB (CpenacTBa maccoBod uHpopmanmu, WHTEpHET u
IPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUH COONIONATh TpaBWia JKOJIOTHYECKH I1eJIecO00pa3HOTro
MOBEACHUS B OBITY W TPYAOBOW JEATEIHHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 370POBbI U
OKpYKaroIIel MPUPOTHON CPEIbl, 0CO3HABATH OTIACHOCTH BO3JACHCTBHUS HA KUBBIE OPTaHU3MbI
OTIPENICNEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMmbich mokaszarens [IJIK, moscHsTs Ha
mpuMepax CHocoObl YMEHBIICHUS ¥ TMPEAOTBPAIICHHUS WX BpPEIHOTO BO3ICWUCTBHS Ha
OpraHu3M YeJIOBEKa,

TuTsi 00y4arOIIMXCSl ¢ OTPAHMYECHHBIMU BO3MOXXHOCTSIMHU 3/I0POBbsI: YMEHUE MPUMEHSTH
3HaHWUSA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;



JUISL CHENbIX W CIa0OBUAAIIMX OOy4YalOIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOUCUHYIO cUCcTeMy 0003HaueHuit JI. bpaiins nys 3anucu XuMudeckux GopMmyit.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOeHUsS Kypca «OOIias W HEopraHudeckKas XHUMHS
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUN: O XHUMHYECKON COCTABIISIIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHMHUHM B TO3HAHUHU SBJICHUU TPHUPOJLI, B (HOPMUPOBAHUHU
MBIIIUICHUSI U KYJIBTYPhI JTUYHOCTH, €€ (PYHKIIMOHAJBbHOW IpaMOTHOCTH, HEOOXOAWMOW JIJIs
pelieHnuss MPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U PUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XHWMHMYECKHMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
HOHATHS (XMMHUYCCKUN DIIEMEHT, aTOM, M30TOM, S-, P-, d- BIEeKTPOHHBIE OpOUTAIM aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD, AJICKTPOOTPHUIIATEILHOCTD, CTEIICHb
OKHCJICHHS, XMMHUYECKas CBs3b (KOBaJICHTHas, WOHHAs, METaJUIM4ecKas, BOJOPOJHAA),
KpUCTAJUIMUECKasd PEIIETKA, THUIBI XUMHUYECKHUX PEAKIMW, pPaCTBOpP, OJICKTPOIUTHI,
HERJIEKTPOJIUTHI, SJICKTPOIUTHYECKAS JUCCOLMALINSA, OKUCIUTED, BOCCTAHOBUTEND, CKOPOCTh
XUMUYECKOM  pEaklMM, XUMHYECKOE€ pPaBHOBECHE); TEOPUH M  3aKOHBI  (TEOpHs
AJIEKTPOJIMTUYECKON aucconuanuu, nepuognueckuii 3axkoH [[. WM. MengeneeBa, 3akoH
COXPaHEHUs MacCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU MIPU XUMHUUYECKUX
pEaKLMAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SA3bIK XMUMHHU, MUPOBO33PECHUECKUE 3HAHMS,
JIeKAIIUE B OCHOBE NOHHMAHMWSA MPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX SBJICHUH,
(haKTOJIOTMYECKHE CBEICHMS O CBOWMCTBaX, COCTaBe, IIOJYYCHHH H  OC30MacCHOM
WCIIOJb30BAaHUM BAXKHEUIIIMX HEOPraHMYECKUX BEIIECTB B OBITY W  IPaAKTHYECKOM
NEeSITEIIBHOCTHU YEIJIOBEKA,;

chOpMHUPOBAHHOCTh ~ YMEHHMM  BBISABIATH  XapaKTEpHbIC  IPU3HAKH  TTOHSATHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS MPU ONKUCAHUU
HEOPTaHWYECKUX BEIIECTB U X MPEBPAICHHI;

c(opMHUPOBAHHOCTH YMCHHI MCIIOIb30BaTh XUMHYECKYIO CHMBOJIMKY JUISL COCTaBIICHHUS

OpMYJI BEIIECTB U yPaBHEHUHW XMMHUYECKHUX PEAKIHUM, CUCTEMaTHUYECKYI0 HOMEHKJIATYpy
IUPAC) u TpuBHaibHBIC Ha3BaHWs OT/CIbHBIX HEOPTaHMYCCKHX BELICCTB (YrapHbId ras,
YIJICKHUCIIBIM Ta3, aMMHUaK, raléHasi U3B€CTh, HEram€Has U3BeCTh, MUThEBASI COMA, MMUPUT U
apyrue);

c(hOpMHUPOBAHHOCTh YMEHHUM ONPEACNATh BAJICHTHOCTh M CTEIEHb OKHCIICHHUS
XAMUYECKUX DJJIEMCHTOB B COCAWMHEHUSX PA3JWYHOTO COCTaBa, BHUJ XUMHYECKOM CBSI3U
(KoBasieHTHAs, HOHHAS, METAJNTNYECKas, BOJOPOAHAS) B COSAMHEHHUSX, TUIT KPHCTAIUTHIECKOM
PEIETKM KOHKPETHOTO BelIEeCTBA (aroMHas, MOJEKYJIApHAs, HOHHAs, MeTajuIn4ecKas),
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCAUHEHHI;

c(hOpMHPOBAHHOCTh YMEHUW yCTaHABIMBATh NPUHAMJICKHOCTh HEOPTAHUYECKHUX
BEIIECTB 10 UX COCTABY K OMPEICIEHHOMY KIIACCY/TPYIINE COSAUHEHUH (TIPOCTHIE BEMIECTBA —
METaJIbl 1 HEMETAILIbI, OKCHIbI, OCHOBAHHMS, KUCIIOThI, aM(OTEPHBIC TUAPOKCHUIBI, COJIH ),

c(hOopMHPOBAaHHOCTh YMEHHMM pPaCKpBIBaTh CMBICT Tepuogudeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATHU3HPYIONIYI0, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHPOBAaHHOCTh YMEHHWH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHWE aTOMOB
XUMHYECKUX AeMeHTOB 1—4 nepuoaos llepuonnueckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa, UCHOIb3Ys TMOHATHS «S-, P-, d-3/IEKTPOHHBIE OPOUTATHNY», «IHEPIETUUECKHE
YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHUX DJIEMEHTOB U HX
COCIMHEHUN TI0 TIepuoaaM u rpymmnam [lepruoguyeckon CUCTeMbl XUMUYECKUX JJIEMEHTOB /l.
H. Menpaeneena;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBATh) OOIIHME XUMHYCCKUE
CBOMCTBA HEOPTaHWYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIATh CYLICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXJYy HEOPraHMYECKHMMHU BEIIECTBAMHU C IOMOILIBIO YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

c(hOopMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU TI0 PA3THIHBIM
Mpu3HaKaMm (YHCIIy W COCTaBy pEarupyrollux BEMIeCTB, TEIIOBOMY 3(h(hEKTy peakium,



U3MEHEHUIO CTEMEHEH OKHWCICHHUS DJJEMEHTOB, OOpaTMMOCTH pEaklHud, YYacTHIO
KaTaau3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUW COCTABISITH YpPaBHEHUS pPEaKIUi pa3jINyHBIX THUIIOB,
MIOJTHBIC W COKpAIIEHHBIC ypaBHEHHUsS pEaKIMii MOHHOTO OOMEHA, YUYHWTHIBAs YCIIOBHUS, MPH
KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIQ,

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOIUTH PEAKIUH, TOATBEPKIAIOIINE KaueCTBEHHBIH
COCTaB PA3IMYHBIX HEOPraHWYECKHX BEIICCTB, PACIIO3HABAaTh OIBITHBIM IyTEM HOHBI,
NPUCYTCTBYIOIINE B BOMAHBIX PACTBOpPaX HEOPTAaHUYECKUX BEIIECTB;

c(opMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIMi IOCPEACTBOM COCTABIICHHUS JJIEKTPOHHOTO OajaHca ASTHUX
peaKuuii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW pEaKIUU
OT Pa3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTHU OT
BHeIIHero Bo3aeicTBus (mpuniui Jle [1larense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaThb XHWMHUYECKHE IMPOIECCHI, JIeKalIue B
OCHOBE IMPOMBIIUICHHOTO  TOJYYEHHs] CEpPHOM  KHUCIIOThI, aMMHUakKa, a  TaKke
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX M IKOJOTHYECKHUX
mpoOeMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBHIYUCICHHS C HCIOJb30BAHUEM MOHSTHUS
«MaccoBasi JI0Jig BEIIECTBA B PAacTBOPE», OObEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHX
pEaKIMsIX, MacChl BEIIECTBA WU 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
I 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MaCChl BEUIECTB, IPEBPALLCHUS U COXPAHEHUSI SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHUN COONIONATH MTpaBUJIa MOJIb30BAHUS XUMUYECKON TTOCYION U
nabopaTopHbIM  O0OpYJIOBaHHMEM, a TaKXke TMpaBuiia OOpalieHuss C BelIECTBAMHU B
COOTBETCTBHUH C UHCTPYKIIUSIMH IO BHITIOJTHEHUIO TA00OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBHIMOJHATh XUMHUYECKUN SKCTIEPUMEHT
(pa3nokeHne TEepOKCHIa BOIOPOAA B NPUCYTCTBUU KaTajau3aropa, OIMpeNesieHHuE Cpeibl
pPacTBOPOB BEIIECTB C IOMOINIbIO YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE Pa3IUYHBIX
(aKkTOpOB Ha CKOPOCTh XMMHUYECKOM PEaKIMH, PEaKIMH HOHHOTO OOMEHAa, KauyeCTBEHHbBIC
peaknuu Ha cyiabdar-, kapOOHAT- U XJIOPHUA-aHUOHBI, HAa KAaTHOH AaMMOHHUSI, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7ad no Ttemam «Mertame»y u «HeMmeramneny) B COOTBETCTBHM C
MpaBUjaMU TEXHUKH OE30MacHOCTH TMpH OOpalleHUH C BEIIECTBAMU M J1aOOpaTOpHBIM
00OpyI0OBaHUEM, MPEACTABISATH PE3YIbTaThl XUMUYECKOTO IKCIEpUMEHTa B (popme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEAKIUNA u (HOPMYIUPOBATh BHIBOJBI HAa OCHOBE JTHUX
pPE3yIbTaTOB;

c(hOopMHPOBAHHOCTh YMEHHUM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 WH(OpMaIuio,
MOJIy4Ya€MYI0 M3 Pa3HbIX MCTOYHUKOB (CpelIcTBa MAacCOBOM KOMMYHUKaluu, VHTEpHET U
IPYTHX);

c(hOpMHPOBAaHHOCTh YMEHHI COONIONATh TpaBUiIa JKOJOTHYECKU 11eJeCO00pPa3HOTo
MOBEACHUS B OBITY W TPYAOBOW JCATEIHHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 37I0POBbI U
OKpY>Karollel MPUPOAHOM CPelbl, 0CO3HABATH ONIACHOCTH BO3JACHUCTBHUS HA KUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX BELIECTB, MOHMMAass cmbica Tmokasarens [IJIK, moscHATe Ha npumepax
crocoObl YMEHBIIIEHWS W TPENOTBPAICHUS] WX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJIOBEKA;

7UTst 00yYarOIIMXCSl ¢ OTPAHMYECHHBIMU BO3MOXXKHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSTh
3HAHMUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUN;

JUISL CHETBIX W CHa0OBHAAIIMX OOydYarONIMXCS: YMEHHE WHCIONb30BaTh pelbedHo-
TOUCYHYIO cHucTeMy oOo3Hauenuii JI. bpaiinsg s 3anmucu  xuMuydeckux — GopMmyd.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMBbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannyeckor xumuu. Teopust CTpoeHHs
1.1 PEIMET Op ! Pt CIp 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. byrneposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHblE YITIEBOAOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrineBoAOPOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl . HOPOA s 6 1 bubnauoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaThuecKHe yriieBO10POIbI 2 bubnuoreka LHOK https://myschool.edu.ru/
[TpupomHbIE NCTOYHUKH YTIIEBOJOPOAOB M UX
2.4 prpon e HOPOA 3 1 bu6mmoreka [{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pazgen 3. Kuciiopoaconep:xamue opranudeckue coeJMHeHUs
3.1 Cnuptsl. Genon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBblie kuciaoTsl. CoxkHbIe 2(pUpbI 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 VYrneBoabl 1 bubaunoreka LIOK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMuHBL. AMHHOKHUCITOTBI. benkn 3 bu6mmoreka [{OK https://myschool.edu.ru/
Wroro no pazneny 3
Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 ITnactmaccel. Kayayku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Kontpouabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atomoB. [leprnoauueckuii 3akoH 1
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6mmoreka LOK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB 4 bubnuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka LOK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumus
2.1 Merauibl bubmuoreka [1OK https://myschool.edu.ru/
2.2 HemeTamsr 1 bu6mmoreka [{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubnmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Neo Kosnyectso
4acoB
n/ Tema ypoka Kontponsn
- Bcero | sie pa6ors
[Ipenmer opranuyeckoil XuMum, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE
Teopus crpoenus oprannueckux coequHeHuit A. M. bytnepoBa, €€ 0CHOBHbIE MOJIOKEHUS 1
3 [IpencraBnenue o knaccudukanum opraHuueckux seuiecTs. Homenknarypa (cucremMarnueckasi) U TpUBHAJIbHbBIE Ha3BAHUS
OpPraHUYECKHX BEILLECTB !
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUU Pl 1
5 MertaH u 3TaH — NPOCTEMNIINE TPEICTABUTENIN AJKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTHUJIEH U IPONUJIEH — MPOCTENIINE NTPEACTABUTEIH AJIKEHOB 1
8 [Ipaktuyeckas padora Ne 1. «[lomyueHue 3TUIeHA U U3yYEHUE €TI0 CBOMCTB)» 1
9 Anxanuensl. byraguen-1,3 u merunoyranuen-1,3. [lonydeHrne CHHTETUYECKOTO KaydyKa U pe3UHBI 1
10 AJKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUHN psAJll. ALETHIICH — NPOCTEHIIHNHA MPeCcTaBUTENb aIKUHOB 1
11 Brruncnenus no ypaBHEHHUIO XUMHUYECKON PEaKLIUU 1
12 ApeHbl: 6eH3011 U TOIyoJ. TOKCHYHOCTH apeHOB 1
13 I'enetnueckas cBsA3b yIIIEBOAOPOAOB, IPUHAUIEKAIINX K PA3IUYHBIM KJlaccam 1
14 [IpuponHble HCTOYHUKH YITIEBOAOPOIOB: MIPUPOAHBIN a3 U NOMyTHbIE HEQTAHBIE ra3bl, HE(PTH U MPOTYKTHI €€
nepepaboTKu !
15 [IpuponHble HCTOYHUKY YITIEBOAOPOOB: MPUPOAHBIN a3 U NOMyTHbIE HEPTAHBIE ra3bl, HE(PTH U MPOTYKTHI €€
nepepadoTKu 1
16 KonTponbHas paboTa 1o paszzuerny «YriieBoJOpOabI» 1 1
17 IIpenenbHbIE OIHOATOMHBIE CIUPTHI: METAHOI U 3TaHOJI. BomoponHas cBs3b




18 MHoroaroMHbI€ CIIUPTHI: STHIICHIIINKOIb U TITUIICPUH 1
19 DeHOoI: CTPOCHUE MOJICKYJIBI, GPU3HMUECKHE U XUMUYECKHE CBOMCTBA, IPUMEHEHUE 1
20 Anpaeruapl: GopManbACTHI U alleTaIbICTH I ATICTOH 1
21 OMHOOCHOBHBIE MTPE/IEIIbHBIC KAPOOHOBBIE KMUCIOTHI: MypaBbUHAS U YKCYCHAs 1
22 [Ipaktuyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHON KHCIIOTBI» 1
23 CreaprHOBasi ¥ OJICMHOBAsI KUCIIOTHI, KaK MPEJCTABUTENN BBICIIMX KAPOOHOBBIX KHCIOT 1
24 MBpbLTa KaK COJH BBICIINX KapOOHOBBIX KHCJIOT, UX MOFOIIEE ICHCTBHE 1
25 Crnoxable 3pHUPHI KaK MTPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX APHPOB 1
26 XKupbr: ruaponus, npuMeHeHne, OMOJIOrHYECKas POJIb JKUPOB 1
27 VYrieBoasl: coctaB, Kiaccudukanus. Baxkueime nmpeacTaBuTeNn: Ioko3a, Gpykrosa, caxaposa 1
28 Kpaxmain u memunosno3a kKak IpUpOAHbIE TOTMMEPHI 1
29 KonTposnbHas pabota o pazueny «Kucinopoacoaepxamiie OpraHndeckKie COSIMHECHUSD) 1
30 AMUJHBI: METHIAMMH U aHUJIUH 1
31 AMUHOKHCIIOTHI Kak aM(OTepHble OpraHMYeCKre COeIMHEHHs, UX Orosornueckoe 3HaueHue. [lentu sl 1
32 Bbenku kak nmpupoaHbIe BBICOKOMOJIEKYISPHBIE COETUHEHUS 1
33 OCHOBHBIE TIOHSTHS] XUMHH BEICOKOMOJICKYJISIPHBIX COSITMHEHHIA 1
34 OcCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX coeuHeHul. [InacTmacchl, KayuyKu, BOJTOKHA 1
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11 KJIACC

KosmmuectBo
Ne 4acoB
Tema ypoka
n/n Bce | KonrponbHsle
ro paboTsl
1 XUMHUYECKUN TEMEHT. ATOM. DJIEKTpOHHAsI KOH(GUTYpaIis aTOMOB 1
9 Ilepunonuyeckuii 3akoH u [lepronnueckas cuctema XuMu4eckux 31eMeHToB 1. M. MenneneeBa, UX CBA3b C
COBPEMEHHOI Teopuel CTpOEHUS aTOMOB 1
3 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX COEIMHEHMI 110 IpylnaM U neproaam. 3HaueHHe
NEPUOIUYECKOTO 3aKOHA U CUCTEMbI XUMHUUYECKUX 31eMeHToB J[.1. MeHieneeBa B pa3BUTUN HAyKU 1
4 Crpoenue BeliecTBa. XUMUYECKas CBS3b, €€ BUIbl; MEXaHU3MbI 00pa30BaHus KOBaJIEHTHOU CBsi3U. BomopoaHas cBs3b 1
5 BanentHoCTh. DnexkTpoorpunareabHocTh. CTeneHb OKUCIIeHUs. BerecTBa MOJIEKYIpHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUs 1
6 [TonsiTve o nUcHEepCHBIX cUcTeMax. MICTHUHHBIE U KOJUIOMHBIE pacTBOPbl. MaccoBast 10J1s BEIIECTBa B pacTBOpE 1
7 Knaccugukamus 1 HOMEHKIIaTypa HEOpraHMYeCKuX coeTuHeHni. [ eHeTnueckas cBs3b HEOPraHMUECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB !
8 Knaccudukanus XuMUYECKHUX peaklMii B HEOPraHMYECKOM U OpraHMYeCcKON XUMUM. 3aKOH COXPaHEHUSI MacChl BEILIECTB;
3aKOH COXPAHEHMS U NIPEBPALLEHUS SHEPTUH [TPH XUMUYECKUX PEAKLIUAX 1
9 CxopocTtsb peakiun. O6paTumble peakui. XUMUYECKOE PaBHOBECHE 1
10 [Tpaktuueckas padora Ne 1. «BnusiHue pa3nudHbIX (AaKTOPOB HA CKOPOCTh XUMHUECKON pPEeaKLIum» 1
1 OnekTponutnyeckas aucconuanus. [lonstue o BonopoaHom nokaszarene (PH) pactBopa. Peakiium nonHoro ooMeHa.
['maponn3 opraHM4ecKUX U HEOPTaHUYECKUX BEILIECTB .
12 OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakinu. [loHsaTre 00 31eKTpoIK3e paciuiaBoB U pacTBOPOB CoJieit 1
13 KonTponbsHas pabora no pazneny «TeopeTnyeckue 0CHOBBI XUMHM» 1 1
14 Mertamibl, ux nonoxenue B [lepuoandeckoii cucremMe xuMmuueckux anemeHTo J[. 1. MenneneeBa u ocoOeHHOCTH
cTpoeHus aroMoB. O01Me pu3nyecKre CBOMCTBa METANIOB 1
15 CnnaBbl METAUIOB. DNEKTPOXUMUYECKUHN PsIJl HAPSIKEHU METaioB 1
16 XYMHUYECKHE CBOMCTBA BAKHEHUIIINX METAJUIOB (HATPUH, KallMi, KaNbIHUWA, MAarHUH, allFOMUHUN) ¥ UX COSAMHEHUN 1
17 XHUMHUYECKHE CBOMCTBA XpOMa, MEIM U UX COCTMHEHHI 1
18 XUMHUYECKHE CBOMCTBA IIMHKA, JKejle3a U UX COCAMHEHHUH 1




19 [IpakTrueckas padora Ne 2. "Pemienne skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «MeTambiy" 1
20 Hemerannsl, ux monoxenue B [lepuonnyeckoit cucreme xummuaeckux nemenToB /. 1. MenneneeBa 1 0COOEHHOCTH

CTPOEHUS aTOMOB 1
21 du3nyecKre CBOMCTBAa HEMETAIIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepsl, hocdopa u yrieposa) 1
22 XUMHYECKHE CBOMCTBA raJIOT€HOB, CEPbl U UX COCAUHECHUI 1
23 XUMHUYECKHEe CBOMCTBA a30Ta, pocodpa 1 UX COSTUHECHUN 1
24 XUMHYECKHEe CBOMCTBA yIiiepoa, KPEMHUS U UX COCIMHEHHIA 1
25 [IpruMmeHeHne Ba)KHEHUIIUX HEMETAUIOB U UX COCIMHEHUN 1
26 O06o06menne U cucTemMaTu3alys 3HaHui 1Mo Teme «Hemeramnsi». Berancinenus mo ypaBHEHUSIM XUMHUECKUX PEaKIHid U

TEPMOXUMUYECKUE PACUETHI 1
27 [TpakTrueckas pabora Ne 3. «PemieHue skcriepuMeHTAIbHBIX 33a4 1o Teme "Hemeramnsr'"» 1
28 KontpompHas padora o temam «Metaiubi»y u «Hemeramsny 1
29 Heopranunueckue u oprannueckue KUcioTsl. Heopranuueckue 1 opraHu4eckue OCHOBaHUS 1
30 AmMdoTepHbIe HeopraHM4ecKe U OpraHMYecKre CoeIMHeHus. | eHeTndeckas CBsi3b HEOPraHMYECKUX U OPraHUIEeCKUX

BEIIIECTB 1
31 Ponb xumMuu B 06ecriedeHnH IKOIOTHUECKOM, SHEPreTUUECKOM U MUIIEBON 0€3011aCHOCTH, Pa3BUTUU MEIULIUHBI 1
32 [TpencraBnenus 06 00X HAYYHBIX MPUHIUIAX TPOMBILIUIEHHOTO MOJIyY€HUS BaXKHEHIIINX BEIIECTB 1
33 YenoBek B MUpE BELIECTB U MAaTEPUAJIOB 1
34 XUMHUS U 37J0pPOBbE YEJIOBEKa 1
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[TpunoxxeHue k paboueit mporpamme
«®@opMbl yueTa pado4eid mporpaMMbl BOCIIMTAHU D)
Peann3zanyst IKOIBHBIMY IT€aroraMyi BOCIIMTATEILHOTO TOTEHIMAJIA YPOKa MPEAIIONAraeT ClIeayIomee:

YCTaHOBJICHHE JIOBEPUTEIHHBIX OTHOLICHUN MEXIy YYHUTEIeM M €ro YYEHHKaMH, CIIOCOOCTBYIOIIUX
HNO3UTHUBHOMY BOCIPHUSTHIO yYallUMHCS TPEOOBAaHHWNW M NPOCHO yUMTENs, MPUBJICUYECHHUIO UX BHHUMAHUSA K
oOcyk1aemMoii Ha ypoke HH(pOpMaIiK, aKTUBU3AINH UX TIO3HABATEIHLHON eI TeIbHOCTH;

noOy>KJI€HHE HIKOJBbHUKOB COOJIIO/IaTh HA YPOKE OOLIENPUHATHIE HOPMbI MOBEIEHUs, MpaBuia OOLIEHUS CO
cTapmMu  (YYUTEIIMH) U CBEPCTHUKAMU (0OyYaroUUMUCS), TPUHIUIB YYEeOHOW JUCUUIUIUHBI U
caMOOpraHu3aluy;

MPUBJICYCHIE BHUMAHUS ITKOJIBHUKOB K IICHHOCTHOMY aCTIEKTY M3Y4aeMbIX Ha ypOKax sIBJICHUN, OpPraHU3aIHsI
UX paboThI C MOTYYaeMOMl Ha YPOKE COIMANIbHO 3HAYUMOU MH(pOpManueld — THUIMUPOBAHUE €€ 00CYyKIEHUS,
BBICKA3bIBAHUS YUAIIUMHUCS CBOETO MHEHHS T10 €€ MOBO/IY, BHIPAOOTKM CBOETO K HEW OTHOIICHHUS;
UCIIOJIb30BaHUE BOCIUTATENIbHBIX BO3MOXKHOCTEHM COAep)KaHMsS ydeOHOro MpeaMeTa 4depe3 AEMOHCTPALHUIO
JEeTsIM TPUMEPOB  OTBETCTBEHHOTO, TPaXKJAHCKOTO TMOBEACHHUS, MPOSBICHUS YEJIOBEKONIOOUS U
I00pOCEPICUHOCTH, 4Yepe3 IMOA0Op COOTBETCTBYIOIIMX TEKCTOB JJsi UTEHHs, 3a1ad JUisl pelleHus,
MPOOJIEMHBIX CUTYaIlMi 7St OOCY>KICHHS B KJIacce;

MpUMEHEHNE Ha YPOKE WHTEPAKTUBHBIX (OpM paldOThl yUyalIUXCS: WHTEIUICKTYIbHBIX, JEIOBBIX,
CUTYAllMOHHBIX WP, CTUMYJHPYIOIIUX TO3HABATEIbHYI0 MOTHUBAIMIO IIKOJHbHUKOB; TUCKYCCHM, KOTOpbIE
JA0T y4YalluMcsi BO3MOXKHOCTh MPUOOPECTH OMBIT BEJECHUS KOHCTPYKTUBHOTO JUAJIOTa; TPYIIIOBOM pabOThI
WM paboThI B apax, KOTOPHIE y4yaT UIKOJIbHUKOB KOMaHAHON paboTe U B3aUMOACHCTBUIO C IPYTUMHU JEThMHU;



BKJIIOUCHHE B YPOK WUTPOBBIX MPOLEAYP, KOTOPBIE MTOMOTAOT MOAAEPKaTh MOTUBALIUIO JETEH K MOJYYECHHIO
3HAHWM, HAJTAKWBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIECHHUM B KJIAcCE€, MOMOTAalOT YCTAHOBJICHUIO
n00poXkenaTeIbHON aTMOc(ephl BO BpeMsl YpOKa,

opranu3amusi 1ie)CTBa, HACTABHUYECTBA MOTHBHUPOBAHHBIX W JPYAMPOBAHHBIX YyUYAIUXCS HAIl WX
HEYCIEBAOIINMU OJIHOKJIACCHUKAMU, JAIOMIETO MIKOJIbHUKAM COLMATbHO 3HAYUMBIN OIBIT COTPYTHUYECTBA U
B3aMMHOM IMOMOIIIH;

VHULIMUPOBAHUE U TOJJIEPKKA MCCIECNOBATEIBLCKON JCSITEIbHOCTH IIKOJIBHUKOB B paMKax peajav3aluyd UMHU
VHIUBUIAYAJIbHBIX W TPYINIOBBIX HMCCICHOBATEIBCKUX ITPOCKTOB, YTO JACT MIKOJbHUKAM BO3MOXHOCTb
IpUOOPECTH HAaBBIK CAMOCTOSITEILHOTO PEIICHUS TEOPETHUECKON MpOOJIEMbl, HAaBBIK TCHEPUPOBAHHUS H
odopmiieHUSI COOCTBEHHBIX HJICM, HABBIK YBAXKHUTEJIHHOTO OTHOIICHUSI K UYyXUM HAEsIM, OPOPMIICHHBIM B
paboTax OpYyrux HCCiea0BaTeNeil, HABbIK MyOJUYHOIO BBHICTYIUICHUS TIEpPE]l ayAUTOPUEH, apryMEHTUPOBaHUs
Y OTCTAaWBaHUS CBOECU TOYKH 3PECHUS.



YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OGIIeCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe obmiectBo «M3marensctBo «IIpocBemenuey
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METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metoaudeckoe nocooue — 6a30BbIi yPOBEHBY -
M.: lpoda 2022 rog.
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— M.: Ipoda, 2023 rox.
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yuutens». Yacte 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoa, A.I'BBenenckas «Xumus 11 xnacc: HacTonpHast KHUTA 1S
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu mo XuMUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenncoBa «Xumus 11 knacc moypounsle mianbl no yueonuky O.C.['abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuutens 2018rog.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t
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