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HOACHUTEJIBHAA 3AIIMCKA

[TporpaMMa o XUMHUU Ha YPOBHE CPEAHETO 0011ero o0pa3zoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoi
Odeneparun», TpeOOBaHMA K pe3yldbraTaM OCBOEHHUS QeaepalbHOl  00pa3oBaTeIbLHON
nporpammel cpennero oodmiero oopazoanust (POII COO), npeacrasiennbix B denepanbHOM
rocymapcTBeHHOM oOpaszoBarenbHOM ctanmapte COO, ¢ yuérom Konmenmuu mpemnogaBaHus
ydyeOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peaTM3yIoIMX OCHOBHBIC 00Pa30BaTEIbHbIC TPOTPAMMBbI, 1 OCHOBHBIX MOJOKEeHUH «CTpareruu
pa3Butus BocniuTanus B Poccuiickort ®@eaeparuu Ha nepuos o 2025 roma» (Pacriopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe NpOorpaMMmbl MO XHUMHUH, K OMNPEICICHHUIO O0OIIen
cTpareruu oOy4YeHus, BOCIIUTAHUSL M PA3BUTHS 00ydarolUuXcs CPeICTBAMU Y4eOHOro ImpeaMera
«Xumus» g 10-11 kimaccoB Ha 0a30BOM YPOBHE COCTABWIIM KOHIIETITYaJIbHBIEC MOJOXKEHUS
dI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIeH, comepKaHUs, pPe3yJlbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHUKOB.

XuMmuueckoe o0Opa3oBaHUE, IOJTYy4aeMO€  BBIMYCKHHUKaMU  0O0IIeo0pa3oBaTeIbHON
OpraHu3alliM, SABIAETCS HEOThEMJIEMOM 4YacThi0 HUX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEPIIAIOIIUM ITAlOM pealin3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOUEBBIX
IEHHOCTEH, MPUCYIIUX [ETOCTHOM CHUCTEME XHMHUYECKOro O00pa3oBaHHs. OTH IIEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPHUPObI, (HOPMHUPOBAHUS MHUPOBO33PEHUS W OOIIEH KYIbTypbl
YeJIOBeKa, a TAaKXKe OJKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHue 00y4aroIUXCsl Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus CPEICTBAMHU yU4eOHOTO TpeaMeTa « XUMHUs), COIepKAHUE U MOCTPOCHUE
KOTOPOTO OIpEACNICHbl B MPOrpaMMe MO XUMHH C Y4€TOM CHelu(pUKH HAyKH XUMHH, €€
3HAYEHUs B MO3HAHUU IIPUPOJIBI U B MaTEpHATbHON JKU3HHU OOIECTBA, a TAKXKE ¢ YUYETOM OOIIUX
1esel ¥ MPUHIIMIIOB, XapaKTEPU3YIOIMUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro oOIIero
obpazoBanus B Poccuiickoit denepanuu.

XUMHS KakK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO0 POJb B COBPEMEHHOM
[IMBUJIM3AINH, B CO3IaHUHA HOBOW 0a3bl MaTepHaIbHOW KylIbTypbl. OHa BHOCHUT CBOM BKJIAJ B
dbopMHUpoBaHUE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHHUS
00 OKpyKaroleM MUpPe Kak O €IMHCTBE MPHUPOBI U YEIOBEKa, KOTOPoe (GOPMUPYETCSI B XUMUHU
Ha OCHOBE TTOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEr0 MUPA, OCO3HAHMS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMH OOJIACTIMU MTPUMEHEHUS.

TecHo B3aUMOAEHCTBYS C JAPYrMMHU €CTECTBEHHBIMH HAayKaMH, XHUMHS CTala
HEOTHEMJIEMON YacThbl0O MUPOBOUW KYyIBTYpbl, HEOOXOIMMBIM YCIOBHEM YCIICIIHOTO Tpylda U
KU3HHM Kaxa0ro wieHa oOmiectBa. CoBpeMeHHAsi XUMHS KaK Hayka CO3MarelibHas, KaKk HayKa
BBICOKMX TEXHOJIOTHH HallpaBjieHa Ha pelIeHHe T100ajJbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, DJHEPreTHUYCCKOHM, IHINEBOM, SKOJOTHYSCKOM O€30MacHOCTH U
OXpaHbI 37J0POBbSI.

B cootBercTBMM ¢ OOHNIMMHU MENSIMH W TPUHIAIIAMH CPEIHETo oO0Iero oOpa3oBaHUs
conepkanne npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUCHHS) OPUESHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYalomuXcsi, HEOOXOMUMYI0 UM JIJIs
BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEITHOTO BKJIIOYCHHUS B JKHU3Hb COIMYMAa,
MPOAOIKCHHUST O0pa3oBaHUS B PA3IMYHBIX O0JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C
XAMUEH.

CocraBnsomuMu  TipeaMeTa «XUMUsS» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO01as 1 HeopraHuYecKasi XMMHUS», OCHOBHBIM KOMITOHEHTOM COZICPKaHUS KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMa 3HAHUI MO0 HEOPTaHUYECKOW XUMHUU (C BKIFOUYCHUEM
3HaHUHN U3 00 XUMHUU) U OpraHudeckor xumun. OopMHUpPOBAHUE JAHHOW CHUCTEMbI 3HAHUH
Ipy U3YYCHHH TpenMeTa OO0eCIeYrMBAET BO3MOXXHOCTh PACCMOTPEHHUS BCErO0 MHOT000pasus
BEIIECTB Ha OCHOBE OOIMX MOHATHI, 3aKOHOB M TEOPUN XUMHUHU.

Crpykrypa comepxanus KypcoB — «Opranndeckast xumusi» U «O0Ias 1 HeopraHudecKas
XUMUs» cHOpPMHUPOBAHA B TPOrPAMME 10 XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K U3YYCHHIO
y4eOHOTO Marepuana ¥ OOyCJIOBJIEHA HMCTOPHYECKM OOOCHOBAHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpPENENIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOl XHMHUHU BEIECTBa



paccMaTpuBarOTCs Ha YPOBHE KJIACCUUYECKOW TEOPUHM CTPOCHHS OPraHMYECKUX COCIMHEHUH, a
TaKKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUH BEIECTB.
Cenenus 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOMOB 10
CJIIOXHBIX OUOJIOTMYECKH aKTUBHBIX COEIMHEHHMH. B Kypce opraHM4eckol XMUMHUH MOIYy4aroT
pa3BuTHEe C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs NEpPBOHAYAIbHBIC
MPE/ICTABICHUS O XUMUYECKOHN CBA3M, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH.

[lon HOBBIM yIJIOM 3peHHs] B mpeaMmere «Xumus» 0a30BOro ypOBHS paccMaTpHUBAeTCs
U3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHUUYECKUN Marepuail u
(dakToIIOrMuecKre CBEJACHUS O BEIIECTBAX M XMMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01as 1 HEeOpraHUYECKas XUMUs» O00yUYaOIUMCS TIPEOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE TEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX IMO3UIIMM,
IyO’ke MOHSTh UCTOPUYECKOE HM3MEHEHHE (PYHKIMIA 3TOro 3akoHa — OT o0oOmiaromieit 1o
OOBSCHSIONICH M MPOTHO3UPYIOIESH.

Enunas cucteMa 3HaHUK O Ba)KHEWINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAK)KE O XUMHUUYECKUX PEAKIUAX, X CYIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 wm 11 kmaccoB »neMeHTaMu COIEpkKaHUS, HWMEIOIIUMU
KyJABTYPOJIOTUYECKUH M TMPUKIAJHON Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMAaHHIO
B3aMMOCBSI3M XUMHUU C JPYTMMU HAayKaMH, PACKPBIBAIOT €€ pOJb B IIO3HABATEIBHOU U
MPAKTUYECKON JESATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHMUIO YBAXKEHUS K TPOIECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOILIECTBEHHO U JIMYHOCTHO 3HAUUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICITUBATh MH(MOOPMAILIMIO U IPUMEHSTH €€ ISl TOTIOJTHEHUsI 3HAaHUH, pelieHus
WHTEJJIEKTYAIbHBIX U AKCIIEPUMEHTAJBHBIX HMCCIEIOBATENbCKUX 3a7ad. B 1emom comep:kaHue
y4eOHOro npeaMera « XUMHUsS» JaHHOTO YPOBHS M3YYEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIMXCsi MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMaHUST PriiocodCKUX HaeH, TaKUX Kak:
MaTepUaibHOE €IMHCTBO HEOPTAaHMYECKOTO M OPraHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBOMCTB
BEILIECTB HMX COCTAaBOM M CTPOEHUEM, II03HABAEMOCTb NPUPOAHBIX SBICHUW NYyTEM
DKCIIEPUMEHTA M pEHICHUS MNPOTUBOPEUMN MEXIy HOBBIMU (DaKTaMHd M TEOPETUUYECKUMU
MPENNOChUIKAMHU, OCO3HAHHE POJIM XUMHH B PEIICHUH SKOJOTMYECKUX MpoOieM, a Takke
npoOsieM cOEpeKEeHUs HHEPreTUYECKUX PECYPCOB, CHIPbs, CO3JaHUSI HOBBIX TEXHOJOTUM U
MaTepHuasoB.

B mnnane pemieHus 3amad  BOCHUTAHMS, PA3BUTHS M COIMAIM3AIMK  OOY4YarOIIUXCS
NPUHATBIE TPOrPaMMON MO XMMHUU TOAXOAbl K OINPEIACICHUIO COAEPKAHUS U TOCTPOCHUS
npenMeTa MmpeaycMaTpuBaroT (POPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX NIEWCTBUM, UMEIOIINUX
0a30Bo€ 3HAUCHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHS MPoOIeM, TIOUCKa, aHaln3a
u 00paboTku wuHGOPMALIUU, HEOOXOMUMBIX Jisi TPUOOPETEHHS OIbITa MPAKTUYECKON U
UCCIIEA0BATENbCKON IESITENbHOCTH, 3aHUMAIOIIIEH BaKHOE MECTO B MO3HAHUU XUMHUH.

B npaxTuke npenogaBaHus XUMHUH KaKk HA YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMs, TaK U
HA YpPOBHE cpeaHero ooOmero oOpa3oBaHUsA, TPU  OMNPEACICHUH  CONIEPKATEIbHOMN
XapakTePUCTUKU 1IeJIe W3y4eHUs NpelIMeTa HAMpPaBICHUEM IEPBOCTENEHHOW 3HAYMMOCTHU
TPaAWIIMOHHO TpU3HA&TCI (POPMUPOBAHME OCHOB XUMHUYECKOM HayKM Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHCHTOB MHPOBOH KynbTyphl. C MCTOAMYECKOM TOYKH 3PCHMSl TakoM IMOAXON K
ONPE/CTICHUIO LeNIeil U3YICHHS IIPSAMETA SBIISCTCS BIIOJIHE OIPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUsl IIaBHBIMU LEISMH M3YYEHHUs MpeaMera «XUMHs Ha
6azoBoM ypoBHe (10 —11 xJ1.) sABISIOTCS:

e (GopMHPOBAHHE CHCTEMBl XHUMHUYECKHX 3HAHMM KaK BaKHEHIEH COCTaBIISIONMICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIE MOHATHS,
(byHIaMEeHTAJIbHBIE 3aKOHBl M TEOPUM XHMHH, OCBOCHWE S3bIKa HAayKH, YCBOCHHUE M
MOHUMAaHUE CYITHOCTH JOCTYIHBIX OOOOIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKInui, HEOOXOMUMBIX NJIi TPHOOPETCHUS YMEHUI OPHEHTHPOBATHCS B



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

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

Hapsimy ¢ aTuM, comepkarenbHasi XapakTepUCTUKA IeIed U 3a1ad U3yueHUs MmpeaMera B
IporpaMMe Mo XMMHUHW YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMHU
B cucTeMe cpemHero ooOmiero oOpasoBanusa. CerogHsi B TPENOJaBaHUM XWMHHU B OOJbIIeH
CTeTICHH OTHAETCsl TMPENNOYTEHUE IMPAKTHUYECKOH KOMIIOHEHTE COJep)KaHUs OOyYCHUS,
OpHUEHTHUPOBAaHHOW Ha TIOATOTOBKY BBITYCKHUKAa 0OIIE00pa30BaTEIbHON OpraHHU3aIlNH,
BJIAJICIONIETO HE HAOOPOM 3HAHMA, a PYHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHHUSIMH aKTHBHOTO IOJIyYCHHUs 3HAaHUW W MPUMEHEHHS WX B PCATBHOMN JKU3HU JJIS PEIICHUS
MPAKTHYECKHX 3a]1ad.

B cBm3UM C 3TUM T[pU HU3YyYEHUH TpEAMETa «XUMHUS» JIOMHHHPYIOIIEEe 3HAYCHHE
MPUOOPETAIOT TAaKKUE LIETU U 334U, KaK:

amantanus  OOydYalIIMXCA K  YCJIOBHSIM  JIMHAMUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMHUpOBaHUE HHTEJUIEKTYaJIbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K C€aM0OOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIILHOMY TMPUHATHIO TPAMOTHBIX PpEIIEHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

dbopMupoBaHue y OOyYalOIIUXCS KIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIS PA3IMUHBIX BUIOB JACSITEIBHOCTU: PEIICHUS MPOOeM,
MOKWCKa, aHaimu3a M o0paboTku uHGOPMALMK, HEOOXOJUMBIX HJisi NPUOOPETEHHUS OIbITa
NESATEIbHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JJISI OLIEHKH C
MO3UIIMNA DKOJIOTMYECKOM O€30MacCHOCTH XapakTepa BIUSHHUS BEHIECTB M XHUMHYECKUX
MIPOLIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEIPHO TPHOOpPETaTh HOBBIE 3HAHUS 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMAITMOHHBIC
TEXHOJIOTHH JJIsl TIOMCKA U aHalIn3a YYeOHOU U HayYHO-TIOMYISIPHON HH(POPMAITUK XUMUYECKOTO
COJIep KaHMS;

dbopMUpoOBaHUE U PA3BUTHE Y OOYUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIITUICHHUSI,
HAOMIOATeNIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAUMBI, B
YaCTHOCTH, NMPH TUTAHUPOBAHUHU U TIPOBEJICHUU XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOydYaromMXcsi YOSKIEHHOCTH B TyMaHMCTHUYECKOW HAmpaBIEHHOCTH
XUMUH, €€ BaXHOW poOIM B  PEIICHHH TJI00AIbHBIX TPOOJIIeM  paIlMOHAIBHOTO
MPUPOIOTIONIL30BAHMS, TOMOJHEHUSI YHEPIETUUECKUX PECYpCOB M COXPAHEHUsS MPUPOIHOTO
paBHOBECHs, OCO3HAHUA HEOOXOIUMOCTH OEpEeKHOTO OTHONIICHUS K TMPUPOAEC U CBOEMY
3[I0pPOBbBIO, a TAK)KE MPUOOPETEHUS OIbITA MCTOIb30BAHUS MTOJYICHHBIX 3HAHUUN I IPUHSITHUS
IPAMOTHBIX PEIICHUH B CUTYAITUSX, CBI3aHHBIX C XUMUYECKUMH SIBIICHHUSIMHU.

B ydeOHOM mane cpemHero oo6miero oOpa3oBaHUs MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00siacT «ECTeCTBEHHO-HAYYHBIC TIPEIMETHI.

OO0miee 9MCIIO YacoB, OTBEAEHHBIX /I U3YYCHHsS] XUMHUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrasiser 68 yacoB: B 10 xracce — 34 vaca (1 gac B Hememo), B 11
KJiacce — 34 yaca (1 qac B HEJICITIO).



COAEPKXAHUE OBYYEHUA
10 KITACC
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 MoNOkKeHUS. CTpPYKTypHBIE (OPMYIBI OPraHUYECKUX BEIIECTB.
I'omonorus, n3omepus. XUMUYECKass CBA3b B OPraHUYECKUX COCAWHEHMSX — OJMHAPHBIE U
KpAaTHBIE CBA3U.

[IpencraBienne o0  KJIacCU(UKALUMM  OpraHMYeckux  BemlecTB. HomeHknarypa
OpraHUYEeCKUX COEIWHEHHI (CHCTeMaTH4ecKas) W TPUBHUAIBHBIE HA3BaHMUS Ba)KHEHIIMX
IIPEACTABUTENEN KIIACCOB OPTAHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METO/IBI U3YyYEHHS BEIIECTB M MX IPEBPALCHUN: O3HAKOMIICHUE C
oOpa3lamMi OPraHMYECKUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE, MOAEIUPOBAHUE MOJIEKYI
OpraHUYEeCKHUX BEIIECTB, HAOIIONEHHE U ONHUCAHHE JEMOHCTPALMOHHBIX OMNBITOB IO
MPEBPAIICHUIO OPraHMYECKHX BEIIECTB MpPU HarpeBaHuW (IUIaBICHHE, OOYITIMBaHUE H
TOpEHHE).

YriieBogopoasl

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

AJIKEHBI: COCTAB U CTPOEHUE, TOMOJIOTUYECKUN PSAI. DTUJIEH U MPONUIIEH — IIPOCTEUIIINE
MPEICTABUTENN AJKEHOB: (PU3NYECKHME U XMMHYECKUE CBOMCTBa (peakuuH THIPUPOBAHMS,
raJIOTeHUPOBAHUSA, TUIPATAllUU, OKUCJICHHS U MOJIMMEPU3ALUN ), TOTYyYEeHUE U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakus noauMepusaunn). [lomydeHre CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTHM CTPOEHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTENIINI TPEICTaBUTENb AJKWHOB: COCTaB, CTPOEHUE, (PU3NYECKME WU XUMHUYECKUE
CBOMCTBa (peaKkUU TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, TUAPATALMU, TOPEHHS ), TTOIyYCHUE U
IIPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHHe, (PU3NUECKHE M XUMHUUYECKUE CBOMCTBA (peakiuu
raJjlorTeHUPOBAHUS U HI/ITpOBaHI/IH) NOJIyYEHNE W NPUMEHEHHE. lonyon: cocmas, cmpoeHue,
Qu3zuueckue u xumuyecKkue ceotucmea (peakyuu 2an02eHuposans U HUMpoOB8aHus), noayieHue u
npumenenue. 'TOKCMYHOCTH apeHOB. [eHeTnueckas CBsI3b MEXAY YITIEBOAOPOIAMH,
MIPUHAJIEKAITUMHA K PAa3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YTIEBOAOPONOB. [IpupoaHblii Ta3 U NMonyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ npoucxoxaenue. CrnocoObl mepepabOTKM HEePTH: MEpEeroHka, KpEeKUHT
(TepMuyeckuil, KaranuTudeckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHUE
B [IPOMBIIIUIEHHOCTH U B ObITY. KaMeHHBII yroib ¥ MpOIyKThI €ro nepepadoTKy.

DKCIIEpUMEHTAJIbHBIE METO/IBI U3YYEHHS BEIIECTB M UX MPEBPALICHUN: O3HAKOMIICHHE C
oOpa3laMu I1acTMace, KayduykoB U pe3uHbl, Kojuiekiuu «Hedtb» u «Yromwsy», MmoaenrpoBanme
MOJIEKYJI YIJIEBOJOPOAOB U TaJOreHONPOU3BOAHBIX, IPOBEIECHUE HNPAKTUYECKOW pabOTHhI:
ITOJIyYEHHE STUJICHA U U3yUYECHHUE €TI0 CBOMCTB.

Pacuétnrle 3amaun.

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

Kuciaopoacoaep:kamue oprann4ecKue coeIMHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHONI M ITaHON: CTPOEHHE, (PU3HUYECKHE U
XUMHUYECKHE CBOWCTBA (PEAKIMHM C aKTUBHBIMM METAJlJIaMH, FaJOre€HOBOIOPO/IaMH, TOPEHNUE),
npuMeHeHue. BonoponaHele CBA3M MEXIy MOJIEKYJIaMM CHUAPTOB. JlelicTBME MeTaHona u
ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHple CHOUPTHI. OTUJIEHIIMKOIb W DIHULEPUH: CTPOEHHE, (U3HYECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOJECICTBUE CO IIEJIOYHBIMU METAJJIaMH, KaUECTBEHHAs! PEaKIIMs




Ha MHOIOAaTOMHBIE cnupThl). JlelcTBHE HAa opraHu3M uenoBeka. [IpuMeHeHue mnuepuHa U
STUJICHIJIUKOJISL.

@deHo: CTPOCHHWE MOJICKYNbI, (U3MYECKHEe W XUMHYECKHE CBONCTBA. TOKCHYHOCTH
denona. [Ipumenenue denomna.

Anbnerunpl U kemouwvl. DopManpAerui, ameTalbJIerui: CTpoeHue, (Qusnueckue u
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHHS U BOCCTAHOBJIEHHS, Kau€CTBEHHBIE PEAKIUM),
MOJIyY€HHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/IEbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbrHAsA U YKCyCHasi KHCIIOTBHI:
CTpoeHHue, (pu3mueckre W XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME sl Kjacca KHCIOT,
peakuus stepuduxanmn), noayyeHue U npuMernenue. CTeapuHoBasi U OJEMHOBAsE KUCIOTHI Kak
MPECTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIa KaK COJNH BBICIIUX KapOOHOBBIX KHCIOT,
MX MOIOIIEE NEHCTBHE.

Crnoxnble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['Maponu3 cioxHbIX 3(UpOB.
Kupsl. I'maponus xupoB. [Ipumenenne xxupoB. bruonornueckas posib :KUPOB.

VYreBoabl: cocTaB, Kiaccu(UKalus yriieBo10B (MOHO-, TU- U MOJKMcaxapubl). [roko3a —
MPOCTENIINI MOHOCAXapua: 0COOCHHOCTH CTPOCHHSI MOJIEKYNbI, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaoMm meau(ll), okuciaeHne aMMHaYHBIM PACTBOPOM
okcuga cepeopa(l), BoccraHoBiIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHUE B MPUPOJE,
MpUMEHeHue, onosorndeckas posib. Dorocunre3. GpykTo3a Kak U30Mep TITHOKO3HI.

Kpaxman u nemntonosa kak npupogHsie noiuMepbl. CTpOoeHHE KpaxMmaia U LEJITI0N03bI.
du3znyecKre 1 XMMUYECKUE CBOMCTBA KpaxMasia (THUIPOIU3, KAUeCTBEHHAs PEAKIIHsI C HOIOM).

DOKCHEepUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB M HMX NPEBPAILICHUN: IMPOBEICHHUE,
HaOJIIOICHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAauE€CTBEHHbBIE
peaKkuyd OJHOATOMHBIX CIUPTOB (OKUCIIEHHE ATaHona okcuaom Mmenu(ll)), MHOroaroMHBIX
crnupToB (B3auMozpeiicTBue mmiepuHa ¢ ruapokcunom meau(ll)), ampaerugoB (OKUCIICHHE
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) m runpoxcumom wmenu(Il), B3aumopeicTBHE
KpaxMajia ¢ HOJIOM), TPOBEJACHUE MPAKTUYECKONM paldOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnblie 3anaun.

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

A3oTconepxkaline OpraHnyeCcKue COeTUHEHUS.

AMHHOKHCIIOTBI Kak am(poTepHble opraHudeckue coeauHeHus. dusuyeckue u
XUMUYECKHE CBOMCTBA AaMUHOKHUCIOT (Ha NpuMepe IMIuHa). buonornyeckoe 3HauyeHHe
amMmuHOKuCIOT. [lenTupl.

benku kak mpupoHBIE BBICOKOMOJIEKYNISpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THAPOJIU3, ICHATypalus,
Ka4yeCTBEHHBIE PEaKIIMKU Ha OCIJIKH.

OKCHepUMEHTAIbHbBIE METOJIbl U3YYEHMs] BEUIECTB M MX MpEBpaAlICHUM: HaOIIOAeHUE U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JAeHaTypalus OEJKOB MpPU HArpeBaHUM, LIBETHBIC
peakiu OeIKoB.

BricokoMoJieKy/IsipHbIe COeIUHEHUS

OCHOBHbIE TIOHSTHS XUMHHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMED, TMOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJMMEpPHU3ALNH, CPeIHssl MoJieKylsapHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COETMHEHUIN — MOJIMMEpHU3aIUs U MOJIUKOHICHCALIUS.

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

MexnpeamMeTHbIe CBA3U.

Peanuzanus MexnpeIMeTHbIX CBSI3el MpU M3YYEHUH opraHuveckoi xumuu B 10 kiacce
OCYULIECTBIISIETCA Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaKk U
NOHSATUM, SBJIAIOLIIMXCS CUCTEMHBIMHU [UISl OTHEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmre ecTeCTBEHHO-Hay4YHble TOHSTHUS: SBJIEHHWE, HAy4YHbI (PaKT, TUMOTE3a, 3aKOH,
TEeOpHs, aHaldu3, CUHTE3, Kiaccudukalus, NEePUOAUYHOCTb, HAOIIONEHHE, W3MEPEHHUE,
AKCIIEPUMEHT, MOJIEJINPOBAHHUE.



@dusnka: Marepus, SHEpPrHs, Macca, aroM, 3JCKTPOH, MOJEKyla, HSHEePreTUYeCKHi
YPOBEHB, BEUIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBa, PHU3NIECKHE BETMUYNHBI U
SIIMHUIIBI KX H3MEPECHHUS.

buonorus: knerka, opraHusM, 6mocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OHMOJIOTUYECKH aKTUBHBIC BEIECTBA (OCTIKH, YTIIEBOIBI, JKUPBI, (PEPMEHTBI).

['eorpadusi: MUHEPAIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HCKOITAEMbIC, TOTUINBO, PECYPCHI.

TexHOMOTHUS: MUIIEBBIE TIPOYKTHI, OCHOBHI PAIlIOHAIEHOTO MTUTAHUS, MOIOIIIIE CPENICTBA,
JCKApCTBCHHBIE M KOCMETHYECKHE IIperaparbl, MaTephallbl M3 HCKYCCTBEHHBIX H
CHHTETHUYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI XMMHUH

XuMHUYECKUH 31eMeHT. ArtoMm. Snpo aroMa, H30TONBL. OJIEKTPOHHAs OO0O0JIOUKA.
DHepreTHuecKue ypoBHU, MOYPOBHU. ATOMHBIE OpOUTaly, S-, p-, d- anemeHThl. OCOOEHHOCTH
pacnpeniesieHus: AJIEKTPOHOB MO OpOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB.
DnexTpoHHAs! KOH(UTypalHs aTOMOB.

Ileppnonnueckuit 3akoH u Ilepmonnueckass cucrema XuMmudeckux snemeHtoB J[. .
MenneneeBa. CBsi3b NepUOIMYECKOrO 3akoHA W [lepHoaMYEcKON CHCTEMBI XUMHUYECKUX
anemeHTOB [[. 1. MeHneneeBa ¢ COBPEMEHHONW TEOPHUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS] CBOMCTB XMUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH MPOCTBIX M CIIOKHBIX
BEILIECTB 110 TPyNIIaM U IepUoAaM. 3HaY€HHUE MEPUOANYECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BemiecTBa. XUMHUUYECKas CBSI3b. BHUIBI XUMHUYECKOW CBsI3U (KOBaJIGHTHAS
HETOoJIApHas W MOJspHas, MOHHAasA, MeTajuinueckas). Mexanu3Mbl 00pa30BaHMs KOBaJEHTHOM
XUMUYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-aKUENTOpHBIN). BogopoaHas cBs3b. BaneHTHOCTS.
DIEKTPOOTPUIATENBHOCT. CTENEeHb OKUCIICHUS. FIOHBI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUA. 3aKOH ITOCTOSTHCTBA COCTaBa
BEIIECTBA. THWIBI KPHUCTAJUIMYECKUX PEIMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKOW PEIIETKH.

[Tonarue o qucnepcHbIX cucteMax. ICTUHHBIE U KOJUTOMIHBIE PaCTBOPBL. MaccoBas 105
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coeAauHeHuil. HomeHknarypa HeopraHM4ecKux
BEIIECTB. [ eHeTHUeCKasi CBA3b HEOPTraHWYECKHUX BEIIECTB, NPUHAMICKAIMX K Pa3IUYHBIM
KJIaccam.

Xumnueckas peakuus. Krnaccupukanuss XMMUYECKMX peakUuid B HEOPraHUYEeCKOW u
OpraHUYECKOW XHUMHH. 3aKOH COXPAaHEHHUs MAacChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPAILCHUS
SHEPIrUM NPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pas3lIMyHbIX (akropoB. OOpaTUMbIE pEaKIHH.
Xumuyeckoe paBHOBecue. PaKTOphl, BIMSIOMINE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

Onektponutudeckas aucconuaius. CuiibHbIe W ciaOble JeKTpoauThl. Cpena BOIHBIX
PacTBOPOB BEILLIECTB: KUCJasl, HEUTPAJIbHAS, LIEITOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIIEpUMEHTAJIbHBIE METO/ABl M3Y4YEHUS BEUIECTB U UX IPEBPAILLCHHI: JEMOHCTpALIMS
tabmun «Ilepuogmdeckas cucrema xumudeckux snemeHToB [[. M. MenneneeBa», u3ydyeHue
MoJZieNiel KPUCTAJUIMYECKUX PEMIETOK, HAONIOIEHWEe M ONHUCAHHWE JEMOHCTPAUMOHHBIX U
7a00paTOPHBIX ONBITOB (pa3iokKeHHe MEePOKCHAA BOIOPOAA B MPHUCYTCTBUM KaTajau3aropa,
OTIPENIEIIEHUE CPEAbl PACTBOPOB BEILECTB C MOMOIIBI YHHUBEPCAJIBHOIO MHAMKATOPA, PEAKLIUN
HMOHHOTO OOMEHa), MPOBEJAEHUE MPAKTUYECKON paboThl «BnusHME paznuyHbIX (AKTOPOB Ha
CKOPOCTb XMMHUYECKOU PEAKIINI.

Pacuérunle 3amaun.

Pacuérel 1mo ypaBHEHMSAM XUMHUYECKHX pPEaKUUW, B TOM YHCIE TEPMOXUMHUYECKHE
pacd€Thl, pacy€ThI C UCIIOJIB30BAHUEM IOHATHS «MACCOBasi A0JIS BEIICCTBAY.

Heoprannuyeckasi Xumus



Hemeramnsl. Ilonoxenne HemertauioB B llepuonnuecko cuCTEME XUMHUYECKHX
anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTpPOEHMSI aTOMOB. PU3HUECKME CBOKCTBA
HEMETAJJIOB. AJIJIOTPOTHS HEMETAUIOB (Ha MpUMepe KUCIIOpoaa, cephl, hocdopa u yreposaa).

XWMHUYECKHE CBOMCTBA BAXXHEUITUX HEMETALIOB (TallOTEHOB, Cephl, a3oTa, docdopa,
yoiepoia M KpPEMHHUSI) M HUX COCIMHEHHHA (OKCHIOB, KHCIOPOICOAEPKAIIMX KHUCIOT,
BOJOPOJHBIX COEAMHEHUN).

[IprMeHenne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenne meramnoB B [lepuonnueckort cucteMe XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTU CTPOCHHS ANEKTPOHHBIX 000JIOYEK aTOMOB MeTasuioB. O0mue
¢busnueckue cBoiicTBa MeTayyioB. CIUIaBbl METAIOB. DIEKTPOXUMHUCCKHUN PsJl HAPSKSHUN
METaJIOB.

XUMUYECKUE CBOWCTBA BAXHEUIIUX METAJJIOB (HATpuM, Kaluid, KaJbIMid, MarHuu,
AJTIOMHUHUH, IUHK, XPOM, JKeJI€30, MEJlb) U UX COCAUHECHUI.

O61ue cnocoOb! moay4yeHus: MeTaiyioB. [IpuMeHeHne MeTanioB B ObITY U TEXHHKE.

DOKCHEepUMEHTAIBHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX MPEBpAIICHUI: H3y4eHUe
KOJUIEKIMH «MeTajuibl UM CIUIaBb», O00pa3sloB HEMETAJJIOB, PELIEHUE SKCIIEPUMEHTAJIbHBIX
3aja4, HaOMIOIEHHE M  ONHCAaHUE JAEMOHCTPALMOHHBIX H  JIADOPAaTOPHBIX  OIBITOB
(B3aMMOAEICTBME THIPOKCUAA ATFOMHHMS C PACTBOPAMH KHUCJIOT M ILEJI0YEH, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaun.

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

XuMHUS U KU3Hb

Ponb xumun B 00eCICUeHUH HKOJIOTMYECKOM, FHEPTETUUECKOU U MUIIIEBON O€30MacHOCTH,
pa3BUTHUM MenuUuHbL. [loHSATHE O Hay4yHBIX METOAAaX IMO3HAHUA BEHIECTB M XHMHYECKUX
peaKuuii.

[IpencraBinenuss 00 oOmMX HAy4YHBIX MPUHLMUIIAX [POMBIIUIEHHOTO MOJIYYEHUs
BaYKHEUIINX BEILIECTB.

UYenoBeK B MHUpE BEUIECTB M MaTEpHAJIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepUallbl,
KOHCTPYKLIMOHHBIE Marepuaibl, KPacKH, CTEKJIO, KepaMHKa, Marepuaibl [Js SJIEKTPOHHKH,
HaHOMaTepuasbl, OpPraHUYeCKHE U MUHEpaIbHbIE YIOOpEHUSI.

XuMHST M 370pOBbE YEJIOBEKAa: MpaBWiia HMCMIOJIb30BAaHUSA JIEKAPCTBEHHBIX MPENaparosB,
npaBusia 0€30MacHOrO UCIIOJIb30BAHMS MPENAapaToB OBITOBOM XMMHH B TIOBCETHEBHOM KU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€l MpU U3yUYEHUH OOLIEH U HEOPTraHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS 4YEpe3 UCIONIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYyUHbBIX
MOHATUH, TaK W TOHATHH, SBISIIOUMXCA CHUCTEMHBIMU IS OTAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmre ecTecTBEHHO-HAyYHbIE TMOHSTHS: HaydHbId (DaKT, TUIOTE3a, 3aKOH, TEOpHd,
aHajau3, CHUHTE3, KJIacCU(PUKalus, MEPUOAUYHOCTh,  HAONIONEHUE,  OSKCIIEPUMEHT,
MOJIETMPOBAHKE, U3MEPEHHUE, SBIICHUE.

®u3uka: marepusi, SHEprusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3O0TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHHE BEILIECTBA, (PU3NYECKHE BEIIMUYMHBI U €UHULIBI KX U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHepasbl, TOpHbIE TOPO/bI, TIOJE3HbIE UCKOTIAEMbI€, TOTLIUBO, PECYPCHI.

TexHomorus:  XUMHYEcCKass  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  MPOU3BOJICTBO
CTPOUTENBHBIX MaTepuaos, CEeJIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, nUIeBas
IPOMBIIIEHHOCTh, (hapMalleBTUYEeCKash MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKUX
IpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€pPUajoB, JIEKTPOHHAS MPOMBIIIIEHHOCTb,
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 pa3pabOTKH IJIAHUPYEMBIX pE3yJbTaTOB OCBOCHUSA
IPOrpaMM CPETHEro O0IIEro 00pa30BaHus SBISETCS CUCTEMHO-ACSATEIbHOCTHBINA TOIXO]I.

B cooTBEeTCTBUU C CHUCTEMHO-IESATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE JIMUYHOCTHBIX
pEe3yabTaToOB OCBOCHHUS TMpeAaMeTa «XUMHUS» Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHUS
BBIJICJICHBI CJIEIYIONINE COCTABIISIONIHE:

OCO3HAHUE OOYYAIONIMMUCS POCCUUCKON Tpa)KIaHCKOW MIAEHTUYHOCTU — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEIETICHUIO;

HaJIM4KUe MOTUBAIMU K 00YUYECHHIO;

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

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH JIESITEIIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYUIUMHU LIEJIOCTHOW CHCTEME XUMHUYECKOIrO
o0pa3oBaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJOTHYECKOW KYJIBTYPbl M CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pE3yAbTaThl OCBOCHUSI MpeAMETa «XUMHs» [TOCTUTAlOTCS B E€IUHCTBE
y4eOHOM U BOCIUTATEIBHOW JESITEIIbBHOCTU B COOTBETCTBHUM C TYMaHUCTHYECKUMH,
COIMOKYJBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HACaJaMU POCCHICKOTO
TPaKJAHCKOTO OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOpPMaMU M TpaBWJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIIUMHU ~ TIPOIIECCaM  CaMOIIO3HAHUS, CaMOPa3BUTUS W HPABCTBEHHOTO
CTAHOBJICHHS JINYHOCTU O0YYaIOIIHUXCS.

JIM4HOCTHBIE PEe3yIbTaThl OCBOCHUS MpeaMeTa « XUMHUSD OTPaxaroT c(HOPMUPOBAHHOCTD
OMbITa TO3HABATEIIbHOW M TIPAKTUYECKOW JAESITEIHHOCTH OOYy4YaIoIMUXCS IO peaTu3aiuu
MIPUHSTHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTH:

1) rpaaaHCKOro BOCTIUTAHUSA:

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

NPEACTABICHUS O COLMAIBHBIX HOpPMAaX W MpPaBUJIaX MEXIMYHOCTHBIX OTHOILICHHH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESATENBHOCTH TIPH CO3JMAHUHM Yy4eOHBIX
MIPOCKTOB, PEIICHUH Y4YeOHBIX U TIO3HABATENBHBIX 3aJ]1a4, BBIMOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB;

CrOCOOHOCTHM TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTryMEHTHI
JPYTHX MIPU aHAIM3E PA3TMYHBIX BUJIOB YY€OHOH JCSITEIBHOCTH;

2) NaTpUOTHYECKOT0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACIEIUIO OTE€YECTBEHHOM
XUMUWY;

YBaXEHHUSI K TMPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUU W MPAKTUYECCKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTH)KCHUSI HAYKU €CTh PE3yNbTaT IIUTEIHHBIX HAOIIONCHUIH,
KPOIOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTUKOB,;

MHTEpeCca W TO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUU M TMOCIEAYIOUIEM aHau3e
uH(MOPMAITIH O TIEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, ’TUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyallMH, CBSI3aHHBIE C XUMUYCCKHUMH SBICHUSMU, U
MPUHUMATh OCO3HAHHBIC PEUIEHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEJECHHUE M MOCTYNKH CBOUX TOBApHUIIEH C MO3ULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX TTOCTYIIKOB,;

4) popmupoBaHus KyJIbTypbl 310POBbSI:



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

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

NOHUMAaHUSl I[IEHHOCTH TMPaBWJ HWHIUWBUIYAIBHOTO M KOJJIEKTUBHOTO 0€301acHOro
NOBEJECHUS B CUTYalIMX, YTPOKAIOIIMX 3I0POBBIO U )KU3HHU JIFOIEH;

OCO3HAHUS TOCJECTBUM W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTPEOJICHUS aJKOTOJIs,
HApPKOTUKOB, KypEHHUs);

5) Tpy1oBOro BOCIIUTAHMSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIENOBATEIbCKON JesTEeIbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JAEATEIBHOCTH;

YCTAHOBKM HAa AaKTHUBHOE Y4YaCTHE B PEIICHUM MPAKTHUYECKHX 3a7a4 COLMAIBHOU
HaMPAaBIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY U3YYEHHIO MPOQPEeCcCUuil pa3IMyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHUS K TPYLY, JIOIAM TPyAa U pe3yibTaTaM TPYIOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIHHOM TpPaeKTOPUU OOpa30BaHUs,
Oynymeid mnpodeccu MW peanu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TTOTPEOHOCTEHN 00IIIeCTRa;

6) IK0JI0rM4eCKOro BOCIIUTAHMUSI:

HKOJIOTUYECKH  II€JIECOOOpa3HOr0  OTHOIIEHWUS K  MPUPOJE, KaK  HUCTOUYHUKY
CYILIECTBOBaHHUS )KM3HH HA 3E€MIIE;

NOHUMaHUs  TIO0ATBHOTO  XapakTepa  OAKOJOTMYECKHUX  MpoOsieM,  BIUSHUSA
SKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE ITPUPOIHON U COLUAIIBHOM CPEbI;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJIB30BaHUS JIOCTMXKEHUN XUMHUHM JJIA pelIeHUs
BOIIPOCOB PALIMOHAIBHOIO PUPOAOTIOJIH30BAHUS,

AKTUBHOI'O HENPUATHS JIEUCTBUM, MPUHOCAIINX BPEI OKPYXKAIOLIEH NMPUPOJHOM CpEne,
YMEHUS IIPOTHO3UPOBATH HeOIaronpusiTHhIC JKOJIOTUYECKHUE MO CJIEICTBUSA
NPEANPUHUMAEMBIX JEUCTBUNA U TPEIOTBpAIATh UX;

HaJIMYKSL Pa3BUTOIO SKOJIOTHMYECKOIO MBILUICHUS, SKOJIOTHUYECKOM KYJIBTYPBI, OIIbITa
JNEATEIBHOCTH JKOJIOTUYECKOW HANpPaBJICHHOCTH, YMEHHS pPYKOBOJICTBOBAaTHCS HWMHU B
MO3HABATEILHOW, KOMMYHUKATUBHONW W COIMAJILHOM TMPAKTHKE, CIMOCOOHOCTH U YMEHUS
AKTUBHO MTPOTHUBOCTOSITH HUICOJIOTHU XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

NOHUMAaHUS CHeUPUKH XUMUU KaK HayKd, OCO3HaHusa e€ poiu B (HOPMHUPOBAHUU
pPalMOHAIPHOTO HAYYHOTO MBIIIIEHUS, CO3JMaHUHM I[EJIOCTHOTO TMPENCTaBlIeHUsS 00
OKpPYXKAIoIIEM MHpPE KaK O €IWHCTBE IPUPOALI W YEJIIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXPAHECHHS MPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JJII COBPEMEHHOM IUBUIIM3AIMH: B €€
T'YMaHUCTUYECKON HAMpPaBIEHHOCTH M BaKHOW POJIM B CO3JIaHUU HOBOW 0a3bl MaTepHabHOU
KYyJABTYPBI, PEIICHUH TI00albHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHUS YEIOBEUECTBA —
CBIPHCBOM, DSHEPreTUUYCCKOM, MHIINEBOM M DKOJOTHMYECKOM OE30IMacHOCTH, B Pa3BUTHHU
MEUITUHBI, 00CCIICYCHUH YCIIOBUM YCIICITHOTO TPY/Aa M AKOJOTUYECKH KOM(POPTHOU KU3HU
Ka)KJI0TO 4jIeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TOHUMAHHUSl CYLIHOCTH METOJIOB IIO3HAHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCITOJIb30BaTh IMOTy4aeMble 3HAHUS
JUTsT aHanmu3a W OOBSCHEHUS SIBICHHUM OKPYXKAIOMIETO MHUPAa M TPOUCXONAIIUX B HEM
M3MCHCHHUM, YMEHUS JeliaTh 0OOCHOBAaHHBIC 3aKIIFOUEHWS HA OCHOBE HAyYHBIX (DAKTOB U
HMMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHUS JOCTOBEPHBIX BBIBOJOB;

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

MHTEPECA K MO3HAHUIO U UCCIIEA0BATEIIbCKOUN NEATEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJYYEHHI0 HOBBIX 3HAHMM 110 XUMHM B COOTBETCTBUM C IKW3HCHHBIMU
MOTPEOHOCTSAMU;



UHTEpECa K OCOOCHHOCTSIM Tpyda B pa3iuyHbiXx cdepax mnpodeccruoHanbHON
NESTETBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PEe3yabTaThl OCBOCHMS y4e€OHOTo MpeameTa «XUMHUsS» Ha ypOBHE
cpenHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE ISl (POPMUPOBAHUS MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCUUILITUHAPHbBIC
(MexXTpeaMeTHbIe) OOIICHAYUYHbIE MOHSATHUS, OTPAXKAIOIINUE IIEIOCTHOCTh HAYYHOM KapTHUHBI
MHUpa U cnelupuKy METOAOB MO3HAHUS, MCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DSHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, HAy4yHbId (aKT, MPUHIIMI, TUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIENOoBaHUE, HAOMIONEHNEe, U3MEPEHUE, DKCIEPUMEHT U
Jpyrue);

yHUBEpCalibHble  y4yeOHble  JeWCTBUS  (IMO3HABATENbHBIE,  KOMMYHHUKAaTHUBHBIC,
perylaTuBHbIC), obOecnednBaroniue (HopMupoBaHue (PYHKIIMOHAIBHOM TIpPaMOTHOCTU H
COLIMAJIbHOW KOMITETEHIIMHN 00y4YaroIuXCs;

CHOCOOHOCTh  OOYYarOIIMXCSl ~ MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHYECKHUE 3HAHWS U YHUBEpCAJIbHbIE Y4eOHbIE NEWUCTBUS B I103HABAaTEIILHON U
COLIMAJIBHOM ITPaKTHUKE.

MeranpenMeTHble pe3ynbTaTbl OTPa)KalOT OBJAJACHUE YHHUBEPCAIbHBIMU YUYEOHBIMU
N03HABaTeJIbHbIMU, KOMMYHUKATUBHBIMH U PETYASTUBHBIMU JCHCTBUSIMM.

OgJ1aieHHe YHHBEPCAJbHbIMH YUeOHbIMH MI03HABATEJIbHbIMH AeHCTBUSIMU:

1) 6a3oBbI€e JJOrHYeCKHe IeHCTBUSI:

CaMOCTOSITENIbHO (OPMYIUPOBATh W AKTyaJU3UpPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMmarpHBarh;

OTIpEeNEeNATh 1NN NEATEIbHOCTH, 3a7aBasl MapaMeTpbl U KPUTEPUU UX JOCTHUKEHHUS,
COOTHOCHUTB PE3YJIbTaThl IEATEIBHOCTH C IOCTaBICHHBIMA LIETSIMH;

UCIIOJIb30BAaTh NPH OCBOCHUM 3HAHUN NPUEMBI JIOTHYECKOTO MBINUIEHUS — BBIAEIATH
XapakTepHblE TPU3HAKM TMOHATHM W YCTaHaBIMBATh MX B3aMMOCBS3b, HCIIOIb30BaTh
COOTBETCTBYIOIINE MOHATHUS 1JIs1 OObSICHEHUS OTJENbHBIX (DAKTOB U SIBICHU;

BbIOMpaTh OCHOBAaHUS M KPUTEPUU MJIsl KIacCU(PHUKAIMK BEUIECTB U XUMHYECKHUX
peaKkuuii;

yCTaHaBIUBAaTh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXy N3y4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbIE, ACAYKTHBHBIC, IO aHAJIOTHN),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX ABJIECHUSIX, (POPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUCHHUS,;

OPUMEHATH B MPOLIECCEe O3HAHUS, UCIIOJIb3YEMbIE B XUMUN CUMBOJIMYECKHUE (3HAKOBHIE)
MOJIETI, TPEOOpPa3OBBIBATh MOJCIbHBIE MPEACTABICHUS — XWMHUYECKH 3HaK (CHMBOI)
JNIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHMHUYECKOM peakluu — TMpU PEIICHUU
y4eOHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3a]ady, MPUMEHSITh Ha3BaHHBIE MOJEIIbHbIC
NpPEICTaBICHUSA ISl BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3YYaeMbIX BEIIECTB H
XUMHUYECKUX PEAKIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHSA:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB U XUMUYECKHUX PEaKLIN;

GopmynupoBaTh UENM W 3a7a4d HCCIENOBaHMS, HWCIONb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUS U
OCHOBBI JUIsl (DOPMHUPOBAHMS THIIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbIX
CYXKJICHUU,

BJIJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS W TPOBEACHUS YUEHUUYECKUX
HKCHEPUMEHTOB,  COBEPIICHCTBOBaTb yYMEHHUs  HaOmoAaTh 3a  XOIOM  Mpollecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €T0 Pe3ynbTar, (hopMyaupoBaTh OOOOIICHHUS U BBIBOJBI
OTHOCHUTENIbHO JOCTOBEPHOCTH pE3YyIbTaTOB MCCIENIOBAaHUSA, COCTaBISIThH OOOCHOBAaHHBIM
OTYET O MPOJIETAHHOI padoTe;

NpUOOpeTaTh OMBIT YYEHUUYECKOM MCCIeNOBAaTeNbCKOM W MPOEKTHOM NeATeIbHOCTH,
NPOSIBISITH CIOCOOHOCTh U TOTOBHOCTH K CAaMOCTOSITENIBHOMY TOMCKY METOZOB PEIICHHS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJOB O3HAHUS.

3) padora ¢ unpopmanmei:



OPUEHTHPOBATBHCA B PA3IUYHBIX HCTOUYHUKAX HWHPOpMAIMK (HAYYHO-TIOMYJIIpHAs
JUTEepaTypa XUMHUYECKOTO COJCpXKaHMs, CIpaBOYHBIE mocobus, pecypchl HHTepHETa),
aHATM3UPOBATh MH(POPMAIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUS, KPUTUYECKU
OIICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNUBOCTH;

GopMynmHpoOBaTh 3aMpochl W MPHUMEHATHh Pa3IUYHbIC METONIbI MPU TOWCKE W OTOOpE
uHpOpMAITIH, He0OXOUMOM IS BEITIOTHEHMSI YI€OHBIX 3a71a4 ONPeeICHHOTO THIIA;

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

CaMOCTOSITEIILHO BBIOMpaTh ONTUMANBbHYIO (QOpMYy TMpeAcTaBIeHUS WHGOPMAIUH
(cxempbl, TpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAy4dHBIA S3BIK B KadecTBE CPEACTBAa MpH paboTe ¢ XUMHYECKOM
uHpOpMAIHEH: MPUMEHITh MEXKIpeIMETHbIe ((PU3NYCCKHEe W MaTeMaTHdecKue) 3HAKd |
CUMBOJIBI, (hOpMYIIBI, a00pEeBHATYpPBI, HOMEHKIIATYPY;

MCTIOJIH30BaTh U MPe0OpPa30BHIBATH 3HAKOBO-CUMBOINYCCKUE CPEACTBA HATJISTHOCTH.

OBiaieHue YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHY 1eICTBUSIMU:

3aJ1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXIaeMOM TEMbI B X0JIe JUaora u/uiu JUCKYCCHH,
BBICKA3bIBaTh WU, (OPMYIUPOBATh CBOU TMPEAJIOKEHUS OTHOCHUTEIHHO BBITTOJHEHUS
MIPEIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3CHTALMEH PEe3yJbTaTOB MO3HABATEILHON JCSTEIBHOCTH, MOTYYECHHBIX
CaMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHM IIPU BBINOJIHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTro MpoekTa U (GOpMyIUpOBaTh BBHIBOABI MO pe3ysbTaTaM IMPOBEIEHHBIX
MCCJIEIOBAaHUN MTyTEM COIIACOBAHUS MO3UIIMI B X0/1€ 0OCYKICHHSI 1 0OMEHA MHEHUSMH.

OBy1ajieHHe YHMBEPCAJbHBIMH PeryJSSTHBHBIMHU JeHCTBUSIMU:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYHIECTBISITH CBOIO IMO3HABATEILHYIO JESTEILHOCTD,
onpezesis e€ e U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeaiaraeMblii aJITOPUTM JEHCTBUN MPHU BBHIMIOTHEHUH YUY€OHBIX U UCCIIEA0BATEILCKHUX 3a/1a4,
BBIOMpAaTh Hanboee YHPEeKTUBHBIN CITOCOO MX PEHICHHS C YUETOM MOTYyUYEHUS] HOBBIX 3HAHUN
O BEIIECTBAX U XUMUYECKHUX PEAKIIUIX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMoOaHalu3a |
CaMOOLICHKHU.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIEH €CTECTBEHHO-
HAay4yHOW KapTHUHBI MHpA, POJU XUMHHU B TMO3HAHWUU SIBIGHUM TPHUPOJbI, B (HOPMUPOBAHUU
MBIIIJICHUS. U KYJABTYPbI JTUYHOCTH, €€ (PYHKIIMOHAJIBHOM TPaMOTHOCTHU, HEOOXOAUMOM IS
pelieHnsT MPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY
3I0POBBIO U IPUPOIAHOU CPEAE;

BJIAJICHUE CHUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJFOYAET: OCHOBOIMOJATAIOIINE
MOHATUS (XUMHUYECKHUH DJIEMEHT, arToM, OJJIEKTpOHHAs o000JoYKa aToMa, MOJIeKYya,
BaJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUUYECKas CBSI3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpaliéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIM 00BEM, YIIIEpOIHBIN
ckelneT, (DyHKIIMOHaNbHAsI TPYIINA, pagukal, U30MEpHs, HU30MEpbl, TOMOJIOTHYECKUU psij,
TOMOJIOTH, YINIEBOAOPObI, KACIOPOA M a30TCOAEPHAIIUE COCAUHEHUS, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISPHbIE COEIMHEHHMs); TEOPUHM M 3aKOHBI (Teopus
CTpO€HHUsI oprannueckux BemecTB A. M. ByTmiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN S3bIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JICKAILKUE B
OCHOBE MOHUMAHMSI PUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SBJICHUM, (DAKTOIOTHYECKHE
CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUHU U OE30MaCHOM HCIIOIb30BAHUU BaKHEHIINX
OpraHUYeCKUX BEUIECTB B ObITY U MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh ~ YMEHUW  BBISIBISITH ~ XapaKTepHbIE  MPU3HAKU  TOHSTHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHUS NP OIKUCAHUU
COCTaBa, CTPOCHUS U NPEBPALLECHUN OPTraHUYECKUX COCIUHEHNN;



c(hOpMHUPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISi COCTaBJICHUS
MOJIEKYJIIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHON) (opMyn oOpraHuyecKux
BEUIECTB W YypaBHEHUNW XMMHUYECKUX PEAKIM, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHUYEeCKUX BEIIECTB JIs WUIIOCTPAlUM WX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS,

c(hOpMUPOBAaHHOCTh ~ YMEHUW  YCTAHABIMBATH  NPUHAAJIEKHOCTh  HM3YUYEHHBIX
OpraHUYeCKUX BEHIECTB IO HX COCTABy M CTPOCHUIO K OMNpENeIEHHOMY KJaccCy/TpyIie
COEJIMHEHUN (YrseBoa0opoibl, KHUCIIOPOJT u a30TCOJIEprKaIUe COEJIMHEHUS,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHMs), JaBaTb WM Ha3BaHUS 10 CHUCTEMaTHYECKOU
Homenknarype (IUPAC), a Takke mpUBOAUTHL TpHUBUAJIbHBIE HAa3BaHUA OTIEIbHBIX
OpraHUYeCKUX BEHIECTB (ITHIICH, MPOIUJICH, alleTHIICH, YTHICHIJIMKOIb, TIHIEpUH, (HEHO,
dbopmanpaerua, aneTaidbAeru]l, MypaBbHHas KHUCJIOTA, YKCyCHas KHCJIOTa, OJEHHOBAs
KHCIIOTa, CTeapUHOBAs KUCIIOTA, III0K03a, (PPYKTO3a, KpaxMal, eJIIoI03a, [IUIUH);

c(hOpMHUPOBAHHOCTh YMEHHUSI OMPENENIATh BUIbI XUMUYECKOM CBSI3M B OpPraHUYECKUX
COCIMHEHUSIX (OJJMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHHUSI TEOPUU CTPOCHHUS OPTraHUYECKHUX
BemectB A. M. BytiiepoBa /st 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHSI; 3aKOH COXPAHEHHUS MaCChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHH XapakTepU30BaTh COCTaB, CTpOeHUE, (U3UYECKUE U
XUMUYECKUE CBOWCTBA THUIMYHBIX MPEACTABUTEICH PAa3IMUHBIX KJIACCOB OPTraHUYECKUX
BeleCTB (METaH, 3TaH, ATWIEH, MPOMWJICH, aleTuseH, OyramueH-1,3, meTwiOyraaueH-1,3,
O€H30J1, METaHOJI, STAHOJI, STUJICHIJIUKOJIb, TIIULEPUH, (EHOJI, alleTalIbJIeTH/I, MypaBbUHAS U
YKCYCHasi ~ KHCIIOTBI, [DJIIOKO3a, Kpaxmals, IeJUII003a, AaMUHOYKCYCHasi  KHCJIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO0 CBA3b MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi C UCIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOJOPOIAHOTO ChIPhS
(HedTh, TPUPOAHBIN Ta3, yroib), CHOCOObI WX MEPepadOTKH M MPAKTHUECKOE MPUMEHEHUE
MIPOIYKTOB MepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHUU TPOBOAWTH BBHIYUCICHUSI MO XUMUYECKHM YpaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJCTh CHCTEMOM 3HAaHMH 00 OCHOBHBIX MeETOAaX
HAyYHOTO TO3HAHMS, HUCIOJIb3YEMbIX B XHMHH TPH H3yYEHUU BEIIECTB W XUMHUYECKHX
aBlicHUM (HAOMIONmEeHWe, W3MEpPEHUe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIMAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHUN COOJIIONIATh TIPaBUIIa TTOJIB30BAHUS XUMUYECKONU MOCYI0M U
nabopaTopHbIM  O0OpYIOBaHHMEM, a TaKKe TMpaBmiia OOpaleHusi C BeIIeCTBAaMH B
COOTBETCTBHUH C MHCTPYKITUSIMH T10 BHITIOTHEHHUIO TA00OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW IUIAHUPOBATH M BBHIMOMHATH XUMHUUYECKUN DKCIICPUMEHT
(TpeBpallieHrss OPraHUYECKUX BEIIECTB MPU HATPEBAHWU, TOTYyUYCHUE STUJICHA M H3yYCHUE
€ro CBOWMCTB, KaueCTBEHHBIC PEAKIIMM OPraHWMYECKUX BEIICCTB, JCHATypamus OCIKOB Mpu
HarpeBaHWM, IIBETHBIC pEaKIUH OETKOB) B COOTBETCTBHHM C TMPAaBWIAMH TEXHUKU
0e30macHOCTH TMpu OOpaIleHHWH C BeIIECTBAaMH U Ja0OpaTOpHBIM  00OPYIOBaHUEM,
MIPENICTABIATh PE3YJAbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amuch ypaBHCHHM
COOTBETCTBYIOIIUX PEaKITuil U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOopMHPOBAHHOCTh YMEHHUIM KPUTUYECKH aHATM3UPOBATh XUMUYECKYI0 WH(OpMaIuio,
MOJIy4aeMyl0 W3 pa3HBIX HMCTOYHHMKOB (CpenacTBa maccoBod uHbopmanmu, WHTEpHET u
IPYTHX);

c(hOopMHPOBAaHHOCTh YMEHHUH COONIONATh TpaBWja JKOJIOTHYECKH I1eJIecO00pa3HOro
MOBEACHUS B OBITY W TPYAOBOW JEATEIHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBbI U
OKpYKaroIel MPUPOTHON CPEIbl, 0CO3HABATH OTIACHOCTH BO3ACHCTBUS HA KUBBIE OPTaHU3MbI
OTIPENICNEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMmbich mokaszarens [IJIK, moscHsTs Ha
mpuUMepax CHocoObl YMEHBINEHUS ¥ TMPEAOTBPAIICHUS WX BPEIHOTO BO3JICWUCTBHS Ha
OpraHu3M YeJIOBEKa,

TUTsl 00y4arOIIMUXCSl ¢ OTPAHMYCHHBIMU 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 cucTeMy o0o3HaueHuit JI. bpaiins nys 3anucu XumMudeckux hopmyil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsS Kypca «OOIas W HEopraHudeckas XHUMHS
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUNA: O XHUMHYECKON COCTABIISIIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHMHUHM B TO3HAHUHU SBJICHUNU TPHUPOJBI, B (HOPMUPOBAHUHU
MBIIIUICHUSI U KYJIBTYPbI JTUYHOCTH, €€ (PYHKIIMOHAJBbHOW IpaMOTHOCTH, HEOOXOIWMOW JIJIst
pelieHnuss MPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U PUPOJHOM CPEIIE;

BJIQJICHUE CHUCTEMOM XHWMHWYECKHMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XMMHYECKHM DJIEMEHT, aTOM, H30TOM, S-, pP-, d- AJIEKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD, AJICKTPOOTPHUIIATEILHOCTD, CTEIICHb
OKHCJICHHS, XMMHUYECKas CBs3b (KOBaJICHTHas, WOHHAs, METaJUIM4ecKas, BOJOPOJHAA),
KpUCTAJUIMUECKasd PEIIETKA, THUIbI XUMHUYECKHUX PEAKIUi, pPaCTBOpP, JJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJICKTPOIUTHYECKAS JUCCOLMALINSA, OKUCIUTEb, BOCCTAHOBUTENL, CKOPOCTh
XUMUYECKOM  peaklMM, XUMHYECKOE€ pPAaBHOBECHE); TEOPUH H  3aKOHBI  (TeOpus
AJIEKTPOJIMTUYECKON aucconuanuu, nepuogndeckuii 3axkoH [[. WM. MengeneeBa, 3akoH
COXPaHECHUs MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU MPU XUMHUUYECKUX
peaKLMAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SA3bIK XMMHHU, MUPOBO33PECHUECKUE 3HAHMS,
JIe)KAIUe B OCHOBE NOHMMAHWSA MPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX SBJICHUH,
(haKTOJIOTHYECKHE CBEICHMS O CBOWMCTBaX, COCTaBe, IIOJYYCHHH H  OC30MacHOM
WCIIOJb30BAaHUM  BAXXKHEUIIIMX HEOPraHMYECKUX BEIIECTB B OBITY W IPaAKTHYECKOM
NEeSITEIIbHOCTH YEJIOBEKA;

chOpMHUPOBAHHOCTh ~ YMEHHMM  BBISBIATH  XapaKTEpHbIC  IPU3HAKH  TTOHSATHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIHUE MOHSTHS MPU ONMKUCAHUU
HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHHI;

c(opMHUPOBAHHOCTH YMCHHI MCIIOIB30BaTh XUMHYCCKYIO CHMBOJIMKY JUISL COCTaBIICHHUS
dhopMyiT BEIIECTB W yYPaBHEHHH XMMHYECKUX PEAKIMH, CUCTEMaTHYSCKYH0 HOMEHKIIATYpPY
(IUPAC) u TpuBHaIbHBIC Ha3BaHUsS OTJACIBHBIX HEOPTaHMYECKUX BEIICCTB (YrapHbIH ras,
YIJICKUCIIBIM Ta3, aMMHUaK, TalméHasi U3BECTh, HEram€Has U3BeCTh, MUTHhEBAsI COMA, MMUPUT U
apyrue);

c(hOpMHUPOBAHHOCTh YMEHHUM ONPEACNATh BAJICHTHOCTh M CTEIEHb OKHCIICHHUS
XAMUYECKUX DJIEMEHTOB B COCAWMHEHUSX PA3JWYHOTO COCTaBa, BHUJ XUMHYECKOM CBSI3U
(KoBasieHTHAs, HOHHAS, METAJNTMYECKas, BOJOPOAHAS) B COSAMHEHHUSX, TUIT KPHCTAIUTHIECKOM
PEIETKM KOHKPETHOTO BElIECTBA (aroMHas, MOJEKYJISpHAs, HOHHAs, MeTajuIn4ecKas),
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUW yCTaHABIMBATh NPUHAMJICKHOCTh HEOPTAHUYECKHUX
BEIIECTB 10 UX COCTABY K OMPEICIEHHOMY KIIACCY/TPYIINE COSAUHEHUH (TIPOCThHIE BEIIECTBA —
METaJIBI 1 HEMETAILIbI, OKCHIbI, OCHOBAHHMS, KUCIIOTBI, aM(OTEPHBIC TUAPOKCHUIBI, COJIH );

c(hOpMHPOBAaHHOCTh YMEHHMM paCKpBIBaTh CMBICH Tepuogudeckoro 3akona J[. .
MengeneeBa W JEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIONIYI0, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHWE aTOMOB
XUMHYECKUX AnneMeHToB 1—4 nepuoaos Ilepuonnueckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, UCTIONB3YsI TIOHATHUS «S-, P-, d-IEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUEC
YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHUX DJIEMEHTOB U HX
COCIMHEHUN T10 TIepruoaaM u rpymmnaMm [lepuoguyeckor CUCTeMbl XUMUYECKUX JJIEMEHTOB /.
H. Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIIUE XUMHYECKUE
CBOMCTBA HEOPTaHWYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJYy HEOPraHMYECKHMMHU BEIIECTBAMHU C IOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU IO PA3THIHBIM
MpuU3HaKaM (YHCIIy W COCTaBy pEarupyrollux BEMIeCTB, TEIIOBOMY 3(h(HEKTy peakium,



U3MEHEHUIO CTEMEHEH OKWCICHHUS DJIEMEHTOB, OOpaTMMOCTH pEaklHUd, YYacTHIO
KaTaau3aropa);

c(OpMUPOBAHHOCTh YMEHUW COCTABISITh YpPaBHEHUS pPEaKIUi pa3jINdHBIX THUIIOB,
MOJTHBIC W COKpAIIEHHBIC ypaBHEHHUS pEaKIMii MOHHOTO OOMEHA, YUYHTHIBAs YCIIOBUS, MPH
KOTOPBIX 3TH PEAKIIUHU UIYT 0 KOHIIA,

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOIUTH PEAKIUH, TOATBEPKIAIOIINE KaueCTBEHHBIH
COCTaB PA3INYHBIX HEOPraHWYECKHX BEIICCTB, PACIIO3HABaTh OIBITHBIM IyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTAHUUYECKUX BEIIECTB;

c(opMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBLHO-
BOCCTAaHOBUTEIBHBIX PEAKIMi IOCPEACTBOM COCTABIICHHS JJICKTPOHHOTO OajaHca ASTHUX
peaKuuii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTb CKOPOCTH XMMHUYECKOM pEeaKIuu
OT Pa3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT
BHeIIHero Bo3aeicTBus (mpunIui Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XHMMHUUYECKHE IPOIECCHI, JIeKAIIUEe B
OCHOBE  IMPOMBIIUICHHOTO  TOJYYEHHs] CEpPHOM  KHUCIOThI, aMMHUakKa, a  TakKke
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX M IKOJOTHYECKHUX
mpo0ieMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBHIYUCICHHS C HCIOJIb30BAHUEM TMOHSTHUS
«MaccoBasi JIOJi1 BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHUX
pEaKIMIX, MacChl BEIIECTBA WU 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MaCChl BELIECTB, IPEBPALLECHUSA U COXPAHEHUS SJHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUN COONIONATh MTpaBUJIa MOJIb30BAHUS XUMUYECKON TTOCYION U
nabopaTopHbIM  O0OpYJIOBaHHMEM, a TaKXkKe TMpaBuiia OOpalieHuss C BelIeCTBAMHU B
COOTBETCTBHUH C UHCTPYKIUSMH IO BHITIOJTHEHUIO TA00OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBHIMOJHATh XUMHUYECKUN SKCTIEPUMEHT
(pa3nokeHHe TEepoKCcHIa BOAOPOAA B NPUCYTCTBUU KaTajau3aropa, OMpeNesieHHuEe Cpeibl
pacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOM PEaKIMH, PEaKIMH HOHHOTO OOMEHAa, KauyeCTBEHHbBIC
peaknuu Ha cyiabdar-, kapOOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOH AMMOHHUSI, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7ad no Ttemam «Mertamb»y u «HeMeramneny) B COOTBETCTBHM C
MpaBUjaMU TEXHUKH O€30MacHOCTH TMpH OOpalleHUH C BEIIeCTBAMU M J1aOOpaTOpHBIM
000OpyI0OBaHUEM, TPEACTABISATh PE3YIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (popme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peAKIUHA u (HOPMYIUPOBATh BHIBOJBI HAa OCHOBE JTHUX
pPE3yIbTaTOB;

c(hOopMHPOBAHHOCTh YMEHHUM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 WH(OpMaIuio,
MOJIY4Ya€MYI0 W3 Pa3HbIX MCTOYHUKOB (CpelIcTBa MAacCOBOM KOMMYHUKaluu, VHTEpHET U
IPYTHX);

c(hOpMHPOBAHHOCTh YMEHHH COOMIONATh TpaBUiIa DKOJIOTHYECKU 1eJeCO00pPa3HOTo
MOBEACHUS B OBITY M TPYAOBOW JCATEIHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbI U
OKpY>Karollel MPUPOAHOM CPelbl, 0CO3HABATH ONACHOCTH BO3JACHUCTBHUS HA KUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX BELIECTB, MOHMMAass cmbica Tmokasarens [IJIK, moscHATe Ha npumepax
CcrocoObl YMEHBIIIEHHWS W TPENOTBPAIICHUS] WX BPEAHOTO BO3ACHCTBUS Ha OpraHU3M
YEJIOBEKa;

7uTst 00y4arOIIMXCSl ¢ OTPAHMYECHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSTh
3HAHMUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHUN;

JUISL CHETBIX W CHAa0OBHAAIIUX OOydYarOIIMXCS: YMEHHE WHCIONb30BaTh pelbedHO-
TOUCUHYI0 cHucTeMy oOo3Hauenuii JI. bpaiinsg s 3anmucu  xuMudeckux — GopMmyd.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Koun4yecTBo yacos
Ne JnekTpoHHbIE (LM pPOBbIE)
HaunmenoBanue pa3aejaoB U TEM IPOrpaMmabl KOHTpOJILHbI HpaKTuqec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoTbl
Pa3nen 1. Teoperudeckne 0CHOBbI OPraHN4eCKO XUMHH
[Ipenmer oprannueckoid xumuu. Teopus cTpoeHus
1.1 pea p = p p 3 bu6mmoreka I{OK https://myschool.edu.ru/
opraHnueckux coequHeHuii A. M. bytieposa
Wtoro no pazgeny 3
Pazgen 2. Yriiesogoponsl
2.1 IIpenenpHble yIIIeBOLOPOABI — AJIKAHbI 2 bu6mmoreka LIOK https://myschool.edu.ru/
HenpenenbHbie yriieBOgOPOIbI: aKEHBI, aJIKaIUCHBI,
2.2 pel A HOPOA A 6 1 bu6mmoreka I{OK https://myschool.edu.ru/
AJIKUHBI
23 ApoMaThuecKue yriieBo10pO/Ibl 2 bubmuotexa L{OK https://myschool.edu.ru/
[IpupoaHble HCTOUHUKH YITIEBOJOPOAOB U UX
24 PHpO yr FIOPOA 3 1 bu6mmoreka I{OK https://myschool.edu.ru/
nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoaconepxamue oprann4eckue coeJuHEHUs
3.1 Cnuptsl. denon bubnuoreka L{OK https://myschool.edu.ru/
3.2 Anbaeruasl. KapOoHoBblie KUCIOTHI. Cl10KHBIE 3()UPBI 7 1 bubmuotexa L{OK https://myschool.edu.ru/
3.3 YrneBojsl 1 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 13
Pa3gesn 4. A3orconep:xamme OpranHn4ecKkue coeMHEeHU s
4.1 AmuHbl. AMUHOKHUCITIOTHI. benku 3 bubmunoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnen S. BeicokoMoJIeKyIIpHBIE COeIMHEHHU S
5.1 [Tnactmaccel. Kayayku. Bonokna 2 bubmuoreka [1OK https://myschool.edu.ru/




Hroro no pasneny
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11 KUIACC

KoaundecTBo yacoB

Ne JuekTpoHHbIE (LM pPOBbIE)
HanmeHoBaHue pa3aesioB 1 TeM POrpaMMbl Konrpoasnsl | IIpakruuec
n/n Bcero o0pa3oBare/ibHbIE peCcypChl
e padoThl KHe padoThl
Pasnen 1. TeopeTrudyeckue 0CHOBbI XUMHMH
Crpoenue aromoB. [leproanuecknii 3aKoH U
1.1 [Iepuognueckas cucrema XuMU4ecKux nemeHToB /1. H. 3 bubmoteka I{OK https://myschool.edu.ru/
Menpeneesa
1.2 Ctpoenue BemiecTBa. MHOrooOpasue BEIecTB bu6mmoreka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEAKIIUU 6 1 1 bubnuotexa LIOK https://myschool.edu.ru/
Wroro no pazaeny 13 bubnuotexa LIOK https://myschool.edu.ru/
Pa3znen 2. Heopranuveckasi Xumust
2.1 Meramibl 1 bu6mmoreka [{OK https:/myschool.edu.ru/
2.2 Hemeranmnst 1 1 bubmuoreka [1OK https://myschool.edu.ru/
23 CBsI3b HEOPTaHUYECKUX U OPraHMYECKUX BELIECTB bubmuotexa L{OK https://myschool.edu.ru/
Wroro no pazneny 17 bubmuotexa L{OK https://myschool.edu.ru/
Pasnen 3. Xumus u :Ku3Hb
3.1 XuMmus v )KU3Hb 4 bu6mmoreka [{OK https:/myschool.edu.ru/
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3




HHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuecTtBo
4acoB
n/ Tema ypoka KonTponsn
o Bceero | wie pa6otur
[TpenmeT opraHn4ecKoll XMMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE 1
2 Teopust cTpoeHus opranndeckux coenunennii A. M. bytnepoBa, €€ 0CHOBHBIE TTOJIOKEHUS 1
3 IIpeacraBnenue o ki1accupuKay oOpraHnyeckux BemecTB. HomeHknarypa (cucremMarnyeckas) U TpUBUAJIbHbBIE Ha3BaHUS
OpraHMYECKHX BEIIECTB 1
4 ATKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHUH s 1
5 MeraH ¥ 3TaH — NPOCTEUIINE MPEICTABUTENN AJIKAHOB 1
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MPOIUJIEH — MPOCTENIINE NMPEICTaBUTEIHN AJIKEHOB 1
8 [IpakTnueckas pabora Ne 1. «IloayueHue sTuaeHa u U3yuyeHUE €ro CBOMCTBY 1
9 Anxanuensl. byraguen-1,3 u MmetunOyraauen-1,3. [onydeHne CHHTETHUECKOTO KaydyKa U pe3UHbI 1
10 AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN Psifl. ALETHIIEH — MPOCTEHIINN MPEeACTaBUTENb aTKUHOB 1
11 Boruncnenus no ypaBHEHUIO XMMHUECKOW peakuu 1
12 ApeHsbl: 6eH30:1 U ToNTyoll. TOKCHYHOCTh apeHOB 1
13 I'eneTnueckas CBs3b yIIIEBOIOPOIOB, MPUHAICKAIINX K PA3TUYHBIM KJIaccam 1
14 [IpupoaHbIe HCTOUHUKHU YITIEBOIOPOOB: IPUPOAHBIN ra3 U MOMYTHbBIE HEPTIHbBIE ra3bl, HEPTh U MPOAYKTHI €€
nepepadoTKu !
s [IpupoaHbIe HCTOUHUKHU YITIEBOIOPOAOB: IPUPOAHBIN ra3 U MOMYTHBIE HEQTIHbBIE ra3bl, HEPTh U MPOAYKTHI €€
nepepadoTKu !
16 KonTponpHas padoTa 1o pasaeny «YrIeBoAOpOIbI» 1 1
17 IIpenenbHble OMHOATOMHBIE CIIMPTHL: METAHOJI U 3TaHOJ. BopopoaHas cBsA3b 1




18 MHOroaToMHbI€ CHUPTHI: ITHUJICHIJIMKOIb U IIULEPUH 1
19 ®eHo: CTpOCHHE MOJIEKYJIbI, GU3MYECKHUE U XUMUYECKHE CBOMCTBA, IPUMEHEHUE 1
20 Anpaeruapl: GopMalIbIeTH U alleTAIbACTH . AIICTOH 1
21 OnHOOCHOBHBIE MpeEIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHas 1
22 [TpakTrueckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KUCIIOTHI» 1
23 CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK MPEJICTABUTEIH BBICIINX KAPOOHOBBIX KUCIOT 1
24 MBplL1a Kak COJM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE AEHCTBHUE 1
25 CrnoxHbie 3upbI KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOXKHBIX (DUPOB 1
26 Kupsr: runponus, npuMeHeHue, OMoIoTuIecKasi pojib )KHPOB 1
27 VYrieBoabl: coctaB, kiaccudukanus. Baxueiimme npeactaBuTenu: moko3a, ppykrosa, caxaposa 1
28 Kpaxman u nenironos3a kak mpupoIHbIE MOTUMEPhI 1
29 KonTponrshas pabora no paszneny «Kucnopoacoaepxaiiyue OopraHndecKie COeTUHEHUS 1
30 AMMHBI: METHJIAMUH U aHUJIMH 1
31 AMHMHOKHUCIIOTHI Kak aM(OTEepHbIE OPTaHMUECKUE COCTMHEHHS, X OMOJIoTUYeCcKoe 3HaueHue. [lenTuas 1
32 benku kak npupoHbIe BHICOKOMOJICKYIISIPHBIC COSAMHEHUS 1
33 OCHOBHBIE TOHATHSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUI 1
34 OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYJIIPHBIX coequHeHui. [ImacTmaccel, kaydyku, BOJIOKHA 1
OBILIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34




11 KUIACC

KoauuecTBo
Ne 4acoB
Tema ypoka
n/n Bce | Kourponbnbie
ro paboTsl
1 XUMUYECKUHN dIIEMEHT. ATOM. DJIEKTPOHHASI KOH(PUTYpALKs aTOMOB 1
) Ilepuoanyeckuii 3akoH u Ilepuonuueckas cuctemMa xumudeckux sneMeHToB J[. 1. MenaeneeBa, ux cBs3b ¢
COBPEMEHHOM TEOPHUEH CTPOEHHUS aTOMOB I
3 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB M UX COCIMHEHHM 110 TpyMIaM U Ieproaam. 3Ha4eHHE
MEPUOJUYECKOr0 3aKOHA U CUCTEMbI XUMUYeCKHX AeMeHToB [I.J. MenneneeBa B pa3BUTHU HayKu I
4 CrpoeHue BelecTBa. XUMUYECKas CBS3b, €€ BUJIBl; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOW CBsI3H. BomopoHas CBs3b 1
5 BanentHoCTh. DnekTpooTpunarenbHOCTh. CTEneHb OKUcIeHus. BelecTBa MOJIEKyIsIpHOTrO U HEMOJIEKYJISIPHOTO
CTPOEHUS 1
6 [TonsiTe 0 nucnepcHbIX cucTeMax. MICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBasi 107151 BEIIeCTBa B paCTBOPE 1
7 Knaccudukaius u HoMeHKIaTypa HEOPraHMYECKUX COeTUHEHHM. [ eHeTnYecKas CBsI3b HEOPraHUUECKUX BEIIECTB,
Pa3JIMYHBIX KJIACCOB 1
g Knaccudukarus XuMAUYECKUX peakifii B HEOPTaHHUECKOM U OpraHNYeCKON XUMUH. 3aKOH COXPaHEHUSI MacChl BEIIECTB;
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU TPU XUMUUECKUX PEaAKITUIX !
9 CxopocTts peakiun. OOpaTuMbie peakiui. XUMUYECKOe PaBHOBECHE 1
10 [TpaxkTrueckas padorta Ne 1. «BnusiHre pa3ianuHbIX (aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIII 1
1 OnexTponutuyeckas auccoruaius. [Toustue o BoqopoaHom nokaszarene (pH) pactBopa. Peakiiuu nonHoro oomeHa.
['maponu3 opraHnYecKX U HEOPTaHUUECKUX BEIIECTB !
12 OKHCTUTENbHO-BOCCTAHOBUTENbHEIE peakiinu. [loHaTHe 00 3MEeKTPOIH3e pacIiuiaBoB U pacTBOPOB CONEit 1
13 KonTpomnsHas pabota no pazaeny «TeopeTnueckne 0CHOBBI XUMUM 1 1
14 Mertamnnsl, ux nonoxenue B [lepuoandeckoit cucreme xumuueckux semMeHToB JI. . MeneneeBa u 0cCOOEHHOCTH
cTpoeHus aroMoB. O01IMe pu3nIecKre CBOMCTBa METAIIOB 1
15 CnnaBbl METAJUIOB. DNEKTPOXUMUYECKUH PsIl HAIPSKEHUM METaJUIOB 1
16 XUMHUYECKHE CBOMCTBA BAKHEUIITUX METAJUIOB (HATPUM, KaJIWHA, KaJIbIIMA, MarHUH, ATFOMUHUN) U BX COSTMHCHUI 1
17 XUMHUYECKHE CBOMCTBA XPOMa, MEIM U UX COCIMHEHUN 1
18 XHUMHUYeCcKHe CBOMCTBA IIMHKA, JKelle3a U MX COCIMHCHUMN 1




19 [Tpaktudeckas padora Ne 2. "Perienue skcriepuMeHTaNbHBIX 3a1a4 110 TeMe «MeTtauibi»" 1
20 Hemeraniel, ux nonoxkenue B [lepuonnueckoii cucteme xumudeckux 3memMenToB JI. . MenaeneeBa 1 0cOOEHHOCTH

CTPOEHUS aTOMOB I
21 ®u3nyecKre CBOMCTBAa HEMETAIIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriepoaa) 1
22 XUMUYECKUE CBOMCTBA rajOr€HOB, CEPHI U UX COCAUHEHUI 1
23 XUMHYECKHEe CBOMCTBA a30Ta, hocodpa U UX COSAMHCHUI 1
24 XHUMHUYECKHE CBOMCTBA yIIIEPOJ1a, KPEMHUS U UX COCIUHEHUN 1
25 [IprMeHeHrne Ba)KHENIIUX HEMETAUIOB U UX COEIMHEHU 1
26 O06o0061mieHue u cucreMaru3anus 3Hanuil no teme «Hemetansbl». Beruucienus no ypaBHEHUAM XUMHUECKUX PeaKuil 1

TEPMOXUMUYECKHUE PACUETHI !
27 [TpakTraeckas pabota Ne 3. «PemeHue 3KCIiepuMEHTAIBHBIX 3a1a4 110 Teme "HemeTamsr'"» 1
28 KontponbsHas pabora mo temam «Metaibi» u «Hemetanibi» 1
29 Heopranunueckue u oprannueckue KUcinoTel. Heopranmdeckue u opraHuuecKre 0CHOBAHUS 1
30 AmMdoTepHBIC HEOpraHMYECKHE U OPraHNYECKIE COSTMHCHNUS. | eHeTHYecKas CBsI3b HEOPTAaHUUECKUX M OPTaHUICCKUX

BEIIIECTB !
31 Ponp xumuu B 00ecrieueHnr IKOIOTHUECKOM, YHEPTreTUUECKOM 1 MUIIEBON 0€30MacCHOCTH, Pa3BUTHUU MEIUIIUHBI 1
32 [TpencraBnenus 06 00X HAYYHBIX MPUHITUIAX TPOMBIIUICHHOTO MOJYUYE€HUS BaXKHEHIIINX BEIIECTB 1
33 UYenoBek B MUpPE BEUIECTB U MAaTEPUAJIOB 1
34 XUMHA U 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




[Ipunoxenue k padbouyei mporpamme
«®DopMbl yyeTa padoye NporpaMMbl BOCIIUTAHUSA»
Peanuzanus mIKOIBHBIMU [T€JArOraMU BOCIIMTATEIBHOIO IIOTEHIMAJIA YPOKA IIPEAIIONAraeT CIeyromiee:

YCTAHOBJICHUE JIOBEPUTENIHHBIX OTHOIICHUN MEXIY YYHUTEIeM M €ro Yy4YeHHUKaMHu, CIOCOOCTBYIOIIUX
MMO3UTUBHOMY BOCIPUSITHUIO YYalIUMHUCS TPEOOBAaHWUNA M MPOCHO Y4YUTENs, MPUBJICUCHUIO UX BHUMAaHUSA K
o0OcyxmaemMoii Ha ypoke nHpOpMaIliy, aKTUBU3AIIUY WX TIO3HABATEIHLHOU JIEATETLHOCTH;

MOOYKJIEHHE IIKOJBbHUKOB COOJIIOJaTh Ha YPOKE OOIIECTPUHSITHIE HOPMBI MOBEACHUS, MpaBuia OOIIEHUS CO
cTapmuMu  (YyYUTEISIMU) M CBEPCTHUKAMM (OOyYarolmUMHCS), TPUHLUUNBI Y4EOHON JUCHMIUIMHBI U
CaMOOpPTaHU3alINH;

PUBJICUCHUE BHUMAHUS IIIKOJIBHIUKOB K IICHHOCTHOMY aCTIEKTy U3y4aeMbIX Ha YPOKaXx sIBJICHUH, OpraHu3aIus
uX pabOThI C MOJIy4aeMOM Ha YPOKE COIMAIIbHO 3HAYMMOU MH(GOpMAaIell — HHUIIMUPOBAHUE €€ 00CYKIACHMUS,
BBICKA3bIBaHUS yUAITUMUCS CBOETO MHEHHUS 110 €€ TIOBOJY, BRIPAOOTKH CBOETO K HEW OTHOIIICHUS;
HCTIOJB30BaHNE BOCIHUTATEIBHBIX BO3MOXHOCTEH COAEp)KaHUS y4eOHOro MpeaMeTa 4depe3 JAEMOHCTPAIUIO
JeTIM TNPUMEPOB  OTBETCTBEHHOIO, TPAXKJIAHCKOTO TIOBEJCHMS, TMPOSBICHUS  YEJIOBEKOJIOOUS U
n00pOCepACYHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIIUX TEKCTOB Il 4YTEHUsS, 3adad JJisl  pelieHus,
POOIEMHBIX CUTYAIMH JIJIs1 OOCY>KJICHUSI B KJIACCE;

NPUMEHEHUE Ha YPOKE HWHTEPAKTUBHBIX (OpM pabOThl yYalUXCsA: WHTEIUICKTYaJIbHBIX, JCJIOBBIX,
CUTYaIlMOHHBIX HUTpP, CTUMYJHMPYIOIIMX TO3HABATEIbHYI0 MOTHBAIIMIO IIKOJBHUKOB; IUCKYCCHH, KOTOPBIE
JAI0T yYaluMcsl BO3MOXKHOCTh TTPUOOPECTH OMBIT BEJICHHUS KOHCTPYKTHUBHOT'O JUAJIOTa; TPYIIOBOM pabOThI
WM paboThI B TIapax, KOTOPhIE y4aT MIKOJBHUKOB KOMaHIHON paboTe U B3aUMOJICUCTBHUIO C IPYTUMU JE€THMH;



® BKIIIOYCHHUE B YPOK MTPOBBIX MPOIEIYP, KOTOPHIC MIOMOTAIOT MOAICPKaTh MOTHBALIMIO JIETEH K TOTYICHHIO
3HAHWW, HaJQKWBAHHUIO IMO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIICHWH B KJAcCe, MOMOTAOT YCTAHOBJICHHIO
noOposkenaTenbHOU aTMOC(hephl BO BpeMs ypOKa;

e opranuzanus ImedcTBa, HACTABHUYECTBA MOTHBHUPOBAHHBIX M JPYJUPOBAHHBIX YYaIIMXCS HAA HX
HEYCIICBAIOIIMMU OTHOKJIACCHUKAMH, JAFOIIETO MIKOJIbHUKAM COIMAILHO 3HAYMMBIH OIBIT COTPYTHHUYECTBA U
B3aMMHOU TIOMOIIIH;

® VHUIMUPOBAHUC W TMOJJEPKKA MCCIICIOBATEIBCKON JACATEILHOCTH INKOJIBHUKOB B paMKaX peaM3allid UMH
WHAVBUAYAIBHBIX W TPYIIIOBBIX HCCIICAOBATCIBCKAX IPOEKTOB, YTO JACT INKOJbHUKAM BO3MOXHOCTH
MPHOOPECTH HABBIK CAMOCTOSTEIBHOTO PEHICHHS TEOPETHUECKOW IPOOJIEMBbl, HABBIK T€HEPHUPOBAHHS U
odopmileHHsT COOCTBCHHBIX HJCH, HABBIK YBAKUTEIHHOTO OTHOIICHUS K UYXHUM UM, OQPOPMIICHHBIM B
paboTax JApyrux UccieaoBaTesieil, HaBbIK MyOJMYHOTO BHICTYIUICHUS TIEpe]l ayUTOPUEH, apryMEeHTHPOBaHUS
Y OTCTAaWBaHUS CBOCH TOUKH 3PCHUSI.



YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YAEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OGIIeCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
Ax1monepHoe o0mectBo «M3narensctBo «IIpocBerenue

» Xumus, 11 kinacc/ T'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AxtimonepHoe obmiectBo «M3marensctBo «IIpocBemenuey
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METOIUYECKUE MATEPUAJIBI IJISA YYUTEJIS

Beenure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metoaudeckoe nocooue — 6a30BbIi yPOBEHBY -
M.: lpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMus B TeCTax, 3aja4ax, ynpaxkHeHusx. 11 kimacc»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposbHbIE U
MpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kmacc: HacronbHas kHura s
yuutens». Yacte 1 — M.: JIpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoa, A.I'BBeaenckas «Xumus 11 xnacc: HactonpHast kKHUATA 1S
yuutens». Yacts 2 — M.: JIpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI KX PEIICHUS
- M.: «lpodar, 2021rox.

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

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

9.9. O.C.I'abpuensz, U.I.ocTpoymM0OB « XuMHUYECKHI SKCTIEpUMEHT B 1ikoiie 11 kmacey; - M.

Hpoda. — 2019 ron.
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