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HOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa o XuMuM Ha YpOBHE CpeHero o0uiero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoi
®denepaunn», TpeOOBaHMI K pe3ydabraTaM OCBOeHHS (deaepanbHO 00pa3oBaTeNbHOM
nporpammel cpennero odmiero oopazoanus (OOII COO), npeacrasienusix B DegepanibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctaHmapre COO, ¢ yuérom Konmenmuu mpemnojgaBaHus
yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peanu3yronIMX OCHOBHbIE 00PAa30BaTEIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX MONOKEHUH «CTparerun
pa3Butus Bocniutanus B Poccuiickort ®Deaeparun Ha nepuon o 2025 roma» (PacnopsbkeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKE NporpaMmbl MO XHWMHH, K OMNPEACICHHUIO OOIIen
cTpareruu oOy4eHUsl, BOCIUTAHUS U Pa3BUTH 00y4alONINXCSl CPEACTBaMU Y4EOHOTO MpeaMeTa
«Xumusa» g 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBUJIM KOHILICTITyaJdbHBIE TOJIOKEHUS
®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH, comepKaHUs, PpEe3YyJIbTaTOB OOy4deHUs U
TpeOOBAHMI K YPOBHIO ITOJITOTOBKH BBIITYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMoO€ BBIYCKHUKaMU  0011eo0pa3oBaTeIbHON
OpraHu3alliM, SBISICTCS HEOTBEMJIEMOW 4YacThl0 HX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBEPIIAIOIIMM 3TAllOM pEeau3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IEHHOCTEH, MPUCYIIMX LEJIOCTHOW CHUCTEME XUMHUYECKOro 0O0pa3oBaHUsl. OTH LEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MPUPOAbI, (HOPMHUPOBAHUS MHUPOBO33PEHHS UM OOWIEH KyJIbTypbl
YEJIOBEKa, a TaKXKEe DSKOJOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe o0pazoBaHre 00y4yarolUXCsl HA YPOBHE CPETHETO
oOmrero oOpa3oBaHMs CPEICTBAMHM y4E€OHOro mpeaMera « XUMHs, COACPKAHUE U MOCTPOCHUE
KOTOPOTO OMNpPEAENICHbl B MNPOrpaMMe MO XHUMHH C YYE€TOM CHEHU(PUKH HAYKH XHUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MATEPUAIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1eeil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CUCTEMBI CPEHEro OOIIEero
oOpazoBanus B Poccuiickoii @enepanuu.

XUMHSI KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO0 POJb B COBPEMEHHOMN
MBWIN3ALIMK, B CO3JJaHUU HOBOM 0a3bl MarepualibHOW KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B
(GbopMHpOBaHUE PALIMOHATBHOTO HAYYHOTO MBILIUICHHS], B CO3/IaHUE 1IEJIOCTHOTO MPEACTABICHUS
00 OKpyKaroleM MHUpPE KaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, KOTOpoe GOpMUPYETCS B XUMHUHU
Ha OCHOBE NIOHMMAaHHs BEIIECTBEHHOIO COCTAaBa OKPYKAIOIIET0 MUPA, OCO3HAHMS B3aMMOCBSA3U
MEXIY CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BOBMOKHBIMU OOJIACTSIMU TPUMEHEHUSI.

TecHO B3aUMOAECHCTBYS C JPYTMMH €CTECTBEHHBIMH HAyKaMHM, XHMHUS CTaJa
HEOTHhEMJIEMON YacTbl0O MUPOBOM KyIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyda U
XKU3HHU Kaxa0ro wieHa obuiectsa. CoBpeMEHHasi XUMHs KaK HayKa CO3MJIaTeNbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTMH HallpaBjieHa Ha pelieHue II00albHbIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTMYECKOM O€30MacHOCTH U
OXpaHbI 37J0POBbSI.

B coorBercTBUM ¢ OOUIMMHU LEISIMH W MNPUHLMIAMH CpPEIHEro oOIero oOpa3zoBaHUs
conepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUEHUS) OPUEHTUPOBAHO
NPEUMYILECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHHUS B JKHU3Hb COLIMYMAa,
OPOAODKEHHST 00pa3oBaHUS B PA3JIMYHBIX OO0JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C
XUMUEH.

CocraBmsOmMUMH  TIpeaMeTa «XUMHUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeopraHuyeckasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COZAEpPKaHUs KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0230BOM HayKH: CUCTEMa 3HAHUM 110 HEOPTAaHUYECKOM XUMUH (C BKIIFOUCHUEM
3HaHUHN U3 00IIe XMMUU) U OpraHnyeckorl xumun. opMUpPOBaHUE JAHHON CUCTEMbl 3HAHUH
Opy U3YYEHHHM TpenMera o0ecledyrMBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCEro MHOTroo0pasus
BEILIECTB Ha OCHOBE OOITUX MOHATUMN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckast Xxumusi» u «OO01as 1 Heopranmdeckas
XUMUs» cHOpMUpPOBaHA B MPOrpaMMe MO XMMHUHM Ha OCHOBE CUCTEMHOTO MOAXO0JAa K U3YUYECHHIO
y4eOHOro Marepuana u OOyCJIOBJIE€HA HMCTOPHUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHWM Ha
ONPENEIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYEeCKOM XHMHUHU BEIIECTBA



pacCcMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHUSI OPTaHUYECKUX COCAUHEHHM, a
TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKUX W JJIEKTPOHHBIX NPEICTABICHUN O CTPOCHHUH BEILECTB.
Ceenenust 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOJOB JO
CIIOKHBIX OMOJIOTMYECKHM aKTHBHBIX COeNMHEHUH. B Kypce opraHmveckod XUMHH MOTy4aroT
pa3BuTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 00mIEro oOpa3oBaHWs MNEPBOHAYAIBHBIE
IPEICTABICHNS O XUMUYECKOHN CBA3M, KIIACCU(PUKAMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOKCTB BELIECTB OT UX CTPOECHUS, O XMMUYECKON PEAKIIUH.

[Ton HOBBIM yIIOM 3peHHsI B mpeamere «XuMHs» 0a30BOro ypOBHS pPaccMaTpHUBAETCS
U3yUYEHHBI HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHMs TEOPETUYECKUN MaTepuan u
(dakToIOTHUECKUE CBEICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast 1 HeopraHu4eckass XuMHUs» O0yUYaroIIUMCS MPEIO0CTABISIETCS BO3MOKHOCTh 0CO3HATh
3HAYEHUE MEPUOJHYECKOrO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX MO3ULHUH,
IyOXKe TOHATh HCTOPHUYECKOE W3MEHEHHe (YHKIMM 3TOr0 3akoHa — OT 00o0Imaromei 10
OOBSCHSIONIECH W TPOTHOZUPYIOIICH.

Ennnas cucrteMa 3HaHUMM O BAXXKHEWIIIMX BEHIECTBAX, UX COCTABE, CTPOECHHUM, CBOMCTBAX U
IIPUMEHEHUH, a TAKKE O XUMHUUYECKUX PEAKIUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTIX MPOTEKAHUS
noronHsieTcs B Kypcax 10 m 11  kjaccoB 3meMeHTamMu  COAEpKaHUs, HMEIOUIUMHA
KYJAbTYPOJOTUYECKMH M TNPUKIAJHOM Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XUMHUH C JAPYTMMU HAayKaMH, PACKPBIBAIOT €€ pPOJb B ITO3HABATEIBHOM U
NPaKTUYECKON JEATENBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTHUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OpUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh UH()OPMALIMIO U IPUMEHSATH €€ ISl TOMOJIHEHUsS] 3HAHUM, PEIIeHUS
WHTEJJIEKTYAIBHBIX U DKCIIEPUMEHTAJIBHBIX HCCIENOBATEIBCKUX 3aJad. B menom comepxkanue
y4eOHOro npeaMera «XUMHUsS» JaHHOTO YPOBHS M3YUEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PHIIOCOQCKUX HAEH, TAKUX KaK:
MaTepUAIbHOE €IMHCTBO HEOPTaHUYECKOIO M OPraHUuYeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB HMX COCTaBOM M CTPOEHUEM, IO3HABAEMOCTb NPHUPOAHBIX SBICHUW MyTEM
HKCIIEPUMEHTA M pEUIEHUS NPOTUBOPEUMI MEX]IYy HOBBIMU (DaKTaMHu M TEOPETUYECKUMU
NPENNOChUIKAMHU, OCO3HAHHME POJIM XHMHHM B PEIICHHH SKOJOTMYECKUX MpoOieM, a TakkKe
npoOieM cOEepekeHUs HHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTHUUA M
MaTepHUasoB.

B mnnaHe pemeHus 3a1ad BOCHUTAHMS, Pa3BUTHS M COLMANIM3AUMU  OOYyYarOIIUXCS
NPUHATBIE TPOTPAMMON IO XMMHUHM NOAXOAbl K OIPEACICHUIO COACPKAHMS U IOCTPOCHUS
npenMeTa MpeaycMaTpuBatoT (POPMUPOBAHUE YHUBEPCATIBHBIX YUEOHBIX JEUCTBUI, MMEIOIIMX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHs MPoOIeM, OUCKa, aHaln3a
U 00paboTkM WHGPOPMALUK, HEOOXOMUMBIX MJIi NPHUOOPETEHHsS] ONbITA MNPAKTUYECKOW U
MCCIIEN0BATENBCKON NESITENBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IO3HAHUH XUMUH.

B npakTuke npenojaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOT'O OOILIETr0 00pa3oBaHUs, TaK U
Ha YpPOBHE cpeAaHero ooOmero oOpa3oBaHUsA, NpHU ONPEACICHUH  COAEpKaTeIbHON
XapaKTEPUCTUKU LEJIeM HW3Y4YEHUs NPEIMETa HAINpPAaBICHHEM IEPBOCTENEHHON 3HAYMMOCTH
TPAAUIIMOHHO TpU3HAETCS (QOPMUPOBAHME OCHOB XMUMHUYECKOM HAayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTUYECKOW IEATEIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KylabTyphl. C METOOAMYECKOM TOYKHM 3PEHUS TaKOM NOIXOA K
ONPENEIICHNIO LIETIEH N3YUYEHHUsI IPEIMETA SBIISETCS BIIOJIHE ONPABIAHHBIM.

CormacHO TaHHOW TOYKE 3PEHUS INIABHBIMU LEISMH M3YYEHHUs MpeaMeTa «XUMHsD Ha
6a3oBoM ypoBHe (10 —11 kJ1.) siBASIFOTCS:

e (opMHUPOBAaHME CHUCTEMbl XHUMUYECKHUX 3HAHMM KaK BaKHEHIIEeH COCTaBISIOLICH
€CTECTBEHHO-HAyYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIE IMOHATHS,
(dyHlaMEeHTAJIbHbIE 3aKOHbl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAHHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHH MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe M pa3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIECTB U
XUMUYECKUX peakUuuid, HeOOXOAUMBIX NIl TPUOOPETEHUs] YMEHU OpPHUEHTHPOBATHCS B



MUpE BEIIECTB U XUMUYECKUX SBJICHUH, HIMEIOIIUX MECTO B MPHUPOJE, B MPAKTUIECKON U
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TPaBHJI OE30MacHOTOo
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ aTum, conepkarenpHas XapakKTEpUCTHKA LEJIed W 3aJa4 U3y4YeHHs MpeIMeTa B
porpaMme o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU MTPUOPUTETAMU
B CUCTeMe cpeaHero obOmiero oOpa3zoBanusi. CerofgHss B MNPENOJAaBaHUM XUMUHM B OOJbIIEH
CTENEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOM KOMIIOHEHTE CcolepkaHusi OOy4yeHus,
OpPUEHTUPOBAHHON Ha TOJTOTOBKY BBIMYCKHHUKA 00II€00pa30BaTeIbHOM  OpraHu3allui,
BJIAJICIOIIETO HE HAOOPOM 3HaHMM, a (PyHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHHUSIMH aKTUBHOTO TOJIyYEHHUs 3HAaHUW M MPUMEHEHHS WX B PEAbHOMN JKU3HU JI PEIICHUS
NPaKTUYECKUX 33]1a4.

B cBi3M Cc 3TUM 1OpU U3yYEHHHM MNpeaMera «XUMHUsS» JOMHHHUPYIOUIEE 3HAYEHUE
IpUOOPETAIOT TAKHE LIEJU U 33]1a4H, KaK:

amanrtaius  oOy4yalomuxcs K  yCIOBHSIM  JAMHAMUYHO  Pa3BUBAIOUIETOCS  MUDA,
dbopMupOBaHUE WHTEIUICKTYalbHO pA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYIHUYECTBY, CaMOCTOATEIHPHOMY MPHUHSATHIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHUTYAIIUsIX, CBI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHHUEM;

dopMupoBaHue y OOyYarolmMXCS KIIOYEBBIX HABBIKOB (KJFOYEBBIX KOMIETEHIUH),
MMEIOIINX YHUBEPCAIbHOE 3HAYEHHE JJI PA3IMYHbIX BUAOB JACSITEIBHOCTU: PEIIEHUS MPOOIIEM,
MOMCKa, aHaimu3a W o0paboTku wuHGOpPMAIUU, HEOOXOIUMBIX Jii NPUOOPETEHUsS OIbITa
NEeATEIbHOCTH, KOTOPasi 3aHMMAET BaXXHOE MECTO B MO3HAHWU XWMHH, a TAKXKE JJI1 OLEHKH C
NO3ULMKA 3KOJIOTMYECKOM O€30MacCHOCTH XapakTepa BIHSHHMS BELIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPTraHK3M YEJIOBEKA U IPUPOJIHYIO CPENLY;

pa3BUTHE NO3HABATENbHBIX MHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEN
00y4aroIMXcs: CHOCOOHOCTH CAMOCTOSITENBHO NPHOOpETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHHM C JKU3HEHHBIMH MOTPEOHOCTAMH, UCTIOIH30BaTh COBPEMEHHbBIE NH()OPMALIMIOHHBIE
TEXHOJIOTUH ISl IOMCKA U aHaJIM3a Y4eOHOU U HayYHO-NOIMYISPHON HHPOPMALIU XMMUYECKOTO
COJIEp KaHMUS;

(dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOIIUXCS aCCOMUATUBHOIO U JIOTUYECKOIO MBIIUICHHUS,
HaAOJIOAATEeNIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUHU U TPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4YalIMXcs YOEKIEHHOCTH B TyMAaHMCTHYECKOW HalpaBIE€HHOCTH
XUMUHU, €€ BaXHOM poJM B  PEIIEHHMH II00AJbHBIX NOpoOJeM  palMOHAIBHOTO
IPUPOIOIIOJIB30BAHMS, TOIMOJIHEHHSI SHEPreTHUECKUX PECYpPCOB U COXPAHEHUS MPHUPOIHOTO
paBHOBECHs, OCO3HAaHUSA HEOOXOJUMOCTH OEpeX)HOro OTHOUIEHUS K MPUPOAE U CBOEMY
3I0pOBbIO, a TAK)KE€ MPUOOPETEHHMSI OIbITA UCIOIb30BAaHUS MOJYYCHHBIX 3HAHUMN I TPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

BocnurarenbHbIl MOTEHIMAI PEIMETA « XUMUS) peaTnu3yeTcs Yepes:

*[IPUBJICUCHUE BHUMAHUSI OOy4YaIOMIMXCS K LIEHHOCTHOMY AaCHEKTy M3Y4YaeMbIX Ha ypOKax
SBJICHUH, OpraHu3aluio ux paboThl C TOJy4aeMOMW Ha YpOKE COIMAIbHO 3HAYUMOU
uH(popMalell — WHULIUMUPOBAHHE €€ OOCYKJEHHS, BBICKA3bIBAHMS OOYYarOUIUMHUCS CBOETO
MHEHUS T10 €€ MOBOAY, BEIPAOOTKU CBOETO K HEH OTHOIICHMUS;

* IEMOHCTpAIMIO0 O0yYarolMMCs MPUMEPOB OTBETCTBEHHOI'O, T'Pa)AAHCKOIO MOBEICHUS,
MIPOSIBJIICHUSL YEJIOBEKOJIIOOUSI U JI0OPOCEPICUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIINX TEKCTOB
JUTSL YTE€HUS, 3a/1a4 JIJIs1 peleHus, TPOOJIEMHBIX CUTYallul ISl OOCYKJACHUS B KIIACCE;

*IPUMEHEHHE Ha YypOKax WHTEPAKTUBHBIX (opM paboTbl ¢  OOyYarOIIUMUCH:
WHTEJUIEKTYaIbHBIX WP, CTUMYIMPYIOUIMX MO3HABATEIbHYI0 MOTHBALMIO OOYyYalOIIUXCS;
JTUAAKTUYECKOTO Tearpa, IJie MOJTy4YeHHbIE Ha ypOKe 3HaHUSl OOBITPHIBAIOTCS B TeaTpajbHBIX
MOCTAHOBKAX; JMCKYCCHM, KOTOpbIE AAIOT OOy4arouuMcs BO3MOXKHOCTb MPUOOPECTH OMbBIT
BEJCHUSI KOHCTPYKTHUBHOTO JMANOra; rpynnoBoil paOOThl WM pabOThl B Mapax, KOTOpbIE y4yaT
00y4aroImxcsi KOMaHJHOM paboTe U B3aUMOJIEUCTBUIO C IPYTUMHU O0YUAIOIIMMUCS;

*UHULIMMPOBAHUE W TMOAJEPKKY HCCIEAOBATEIbCKON NEATeIbHOCTH OOy4YaromuXcs B
paMKax peaqu3alii UMH UHAUBUAYAJIbHBIX M TPYHIOBBIX MCCIEAOBATEIBCKUX MPOEKTOB, YTO



TacT OOy4JaromuMcsi BO3MOXKHOCTh MPUOOPECTH HAaBBIK  CAMOCTOSTEIBLHOTO  PEHICHUs
TEOPETUUECKON MPOOIeMbl, HABBIK T€HEPUPOBAaHUS W OPOpMIICHHSI COOCTBEHHBIX HCH, HABBIK
YBOKHUTEIBHOTO OTHOIIEHUS K YYXHUM HUaesaM, OG(OpPMICHHBIM B paboTax Jgpyrux
WCCIIeIOBATENIC, HABBIK MyOJIMYHOTO BBICTYIUICHHSI TIEPEd ayIuTOpUEH, apTyMEHTHPOBAHUS U
OTCTaWBAaHUS CBOEH TOUYKHU 3PEHUSI.

B ydeOHOM mmane cpemHero ooOmero oOpa3oBaHUs MpeaMeT «XUMUsS» 0a30BOTO YPOBHS
BXOJIHUT B COCTAB MPEAMETHOM 00acT «ECTeCTBEHHO-HAYYHBIC TIPEIMETHD.

OOmiee 4KMCIIO YacoB, OTBEAEHHBIX IS W3YYCHHS] XUMHUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBanus, cocrasiser 68 gacoB: B 10 kmacce — 34 waca (1 gac B Hememo), B 11
KJIacce — 34 yaca (1 qac B HEJIEITIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHNYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKOM XUMHUU

[IpenmeT oprannyeckoil XuMuu: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOTYyUYECHUU
HOBBIX BEILIECTB W MaTepuasioB. Teopusi CTPOCHUS OpPraHUYeCcKHX coeauHeHud A. M.
BbytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
['omonorus, nzoMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJUHApHBIC U
KpaTHbIE CBA3H.

[IpencraBinenne o0  KiIaccU(pUKAUU  OpraHUYEcKUx  BemiecTB. HomeHkmarypa
OpraHUYEeCKUX COCIUHEHHM (cHCcTeMaThyecKas) M TPUBHAJIbHBIE HA3BaHUS Ba)KHEHIINX
Ipe/ICTaBUTEIeN KIIaCCOB OPraHUYECKHUX BEIIECTB.

OKCepUMEHTAIbHbIE METOJIbI M3YYEHHS BEUIECTB M UX MPEBPALECHUN: O3HAKOMJICHUE C
oOpasliaMy OpraHMYECKUX BEIIECTB U MaTepuallaMd Ha UX OCHOBE, MOJCIUPOBAHUE MOJICKYI
OpraHUYeCKUX BEIIECTB, HAOIIONEHHE U OINHUCAHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MpPU HarpeBaHuW (IUIaBIIeHHE, OOYIJIMBaHUE W
TOpPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHI psAd. MeTraH W 3TaH — MpOCTEUIINE
MPENCTABUTENN AJIKAaHOB: (DU3MUECKME W XUMHUYECKHE CBOMCTBAa (peaKIMu 3aMEIICHUs U
TOPEHUS ), HAXOXKJEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUUN PSAl. DTUJIEH U MPONUIEH — MPOCTEUIIINE
MIPEICTABUTENN AJIKEHOB: (PU3UYECKHUE U XMMHYECKHE CBOMCTBAa (peakiuu THUAPUPOBAHUS,
raJIOTeHUPOBAHUS, THAPATAIlUU, OKUCJICHUS U TMOJTUMEPU3AIUH ), TOTyYECHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metunOyragueH-1,3: cTpoeHHe, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius noauMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUIINI TPEICTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NUYECKHE U XUMHUYECKUE
CBOMCTBa (peaKkUuU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUs), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apennl. benson: cocrtaB, crpoeHue, (Qpu3MYecKHe W XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/I}I) MOJIydYEHUE U NpHUMEHEHHUe. lonyon: cocmas, cmpoeHue,
Qu3suueckue u xumuyecKue ceotcmea (peakyuu 2an02eHUpoOS8anUs U HUMpo8anus,), noiyyeHue u
npumeHnenue. 'TOKCMYHOCTh apeHOB. [eHeTHYecKas CBSI3b MEXAY YIVIEBOAOPOAAMH,
MIPUHAJICKAITUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMyTHBIE HEPTIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl miepepabOTKu HedTH: TeperoHka, KpEeKHHT
(TepMUYEeCKHi, KaTaIUTUYECKUH), muponu3. [IpoaykTel epepadoTku HETH, X MPUMEHEHUE
B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €r0 MepepadoTKH.

DKCIIEpUMEHTAIbHBIE METO/Ibl U3YUCHHS BEIIECTB M UX MPEBPALICHUI: 0O3HAKOMIICHUE C
oOpasiiamMu TIacTMace, KayqykoB M pe3uHbl, Kojutekiuu «Hedtb» u «Yronby, MonenupoBaHue
MOJIEKYJI YIJIEBOJIOPOJOB U TaJOTCHONMPOM3BOAHBIX, TPOBEACHNUE NPAKTHUYECKOW PaOOTHI:
MOJIyYEHHE STUJICHA U U3yUYECHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Beluucienuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOTHOTO BEIIECTBAa WJIM TMPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucsopoacoaep:xaimme opranndeckue coeIUHeHUs!

[IpenenbHble OJHOATOMHBIC CHUPTHL. MeETaHON W JTaHOM: CTpOCHHE, (DU3UYECKHUE U
XUMUYECKHE CBOMCTBA (PEAKUIHUHU C AKTUBHBIMM METAJUIAMH, TAJIOTEHOBOIOPOJAMHU, TOPEHUE),
npuMeHeHUe. BoopoaHble CBSI3M MEXAY MOJIEKYJaMH CHOUpTOB. JleMcTBME MeETaHona |
ATaHoJa HAa OPTaHU3M YEJIOBEKa.

MHoroaTroMHbI€ CIHUPTHL. OJTWICHIJIMKOIb W TJIUIEPHUH: CTpoeHue, (U3MYecKue u
XUMUYECKHE CBOMCTBA (B3aMMOAEHCTBHUE CO IIECJIOYHBIMU METAJJIaMU, KaU€CTBEHHAsI pEeaKIIMs




Ha MHOroaToMHble cnupThl). JleiicTBUe Ha opraHu3M uesoBeka. [IpuMeHeHue rivuepuHa U
ATUJICHIIIUKOJISL.

@deHo: CTPOCHHE MOJIEKYNbl, (U3HYECKHEe U XHUMHUYECKHUE CBOMCTBA. TOKCHMYHOCTH
dbenona. [Ipumenenue denona.

Anpaerunbel U xemowusi. DopMmanbAeTuj, aueTadbIeTHl: CTpPOCHUE, (U3NYECKUE U
XUMUYECKUE CBOWCTBA (pPEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIE PEaKIUM),
MOJTy4YE€HUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbuHAsl U YKCYCHAsI KUCIOTHI:
CTpoeHue, (pU3MYecKue U XUMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME ISl Kjacca KHUCIOT,
peakius yTepuduKanum), norydeHue u npuMmenerre. CTeapuHoBasi M OJIEMHOBAsI KUCJIOTHI Kak
MPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCIIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIee JeHCTBHUE.

Crnoxxuble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOKHBIX 3(DUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYreBobl: cocTaB, KiaccupUKaIys yrieBoa0B (MOHO-, TU- U ToJucaxapusl). [Troko3a —
NPOCTEHUIINKA MOHOCAXapua: OCOOCHHOCTU CTPOCHUSI MOJEKYIbl, (U3HMUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaoMm meau(ll), okucieHue aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIIIOKO3bI), HAXOXKJICHHE B TMPHUPOJE,
npuMeHeHue, ononorudeckas poib. DortocunTes. OpykTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemmtonosa kak npupogHsie noiuMepbl. CTpoeHne Kpaxmaia U eJITI0N03bI.
duznyueckre 1 XUMUYECKHE CBOMCTBA Kpaxmasia (THIPOIu3, Ka4YeCTBEHHAs PEAKIIHsI C HOI0OM).

OKCIepUMEHTAJIbHBIE METOAbl W3YYEHHMsI BEIIECTB M UX MPEBpAIEHUN: TPOBEICHUE,
HaOJIIOJICHUE W OINMHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, Kau€CTBEHHBIC
peakiMy OJHOATOMHBIX CHUPTOB (OKUCIEHWE dTaHona okcugoMm wmeau(ll)), MHOroaTroMHBIX
CupTOB (B3auMojielicTBHE TiuilepuHa ¢ rugpokcunom meau(ll)), anpaeruoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(Il), B3ammoneiicTBue
Kpaxmajga C HOJOM), MPOBEICHUE NPAKTHUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3amaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peaknuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM NPOAYKTA PEaKIMU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB UM MIPOAYKTOB PEAKIIHH).

A3zoTconepkaline OpraHndeCcKrue COeTUHEHUS.

AMUHOKHCIIOTBI Kak am(poTepHble opraHudeckue coeauHeHus. Ouzudeckue u
XUMUYECKUE CBOMCTBA aMWHOKUCIOT (Ha mpuMmepe IHIMHA). buojornueckoe 3HaYeHHE
aMUHOKHCIOT. [lenTubr.

benku kak mpupojHBIE BBHICOKOMOJICKYNISpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBA OEJKOB: THIPOIW3, JICHATypaIus,
Ka4eCTBEHHBIC PEeaKIuu Ha OEJIKU.

DKCepUMEHTAIbHBIE METOJIbI M3YYEHHS BEHIECTB M WX MPEBpaIlEHUI: HAOMIONEHUE U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHAaTypanus OETKOB MpPU HArpeBaHWM, I[IBETHHIC
peakiu OeIKOB.

BroicokoMolieky/sipHbIe COeTUHEeHH S

OcCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPU3AIN, CPEeIHssl MoyieKyinspHas Macca. OCHOBHBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJIIPHBIX COSTMHEHUH — MTOJIMMEPHU3AITUS 1 TIOJUKOH ICHCAIIHS.

DKCTIEpUMEHTAIbHBIE METOJIbI M3YYCHHS BEIIECTB M UX MPEBPAICHUN: O3HAKOMIICHUE C
oOpa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3H.

Peanuzanusi MeXNpeaMETHBIX CBA3EH MPU U3YyYEHHHM opraHuyeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIONb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK H
TIOHSITUH, SIBISIFOIINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SIBJIEHWE, HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TeOpHs, aHaldW3, CHUHTE3, Kiaccudukaius, NEePUOJUIHOCTh, HAOIIONCHNE, W3MEPEHHE,
AKCIIEPUMEHT, MOJICITHPOBAHNE.



@dwuszuka: Marepusi, JHEPIHs, Macca, aroM, OIIEKTPOH, MOJIEKyJia, JHEPreTUYeCKUi
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHHE BEIIeCTBa, (PU3NIECKUE BETHMUMNHBI U
SIUHUIBI UX U3MEPEHUSI.

buonorus: knetka, opraHu3Mm, Omocdepa, OOMEH BEIIECTB B OpraHu3me, (OTOCUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIleCcTBa (OCIKU, YITIEBOABL, )KUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC UCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

TexHOMOTHSI: MUIIEBIC MPOYKTHI, OCHOBHI PAIlMOHAILHOTO MUTAHUsI, MOOIIIME CPECTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IIpemapaTbl, MaTepuaibl W3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUM

XUMHUYECKUN d1eMeHT. ArtoMm. Snpo aroma, H30TOMBL. IEKTPOHHAs OO0O0JIOUKA.
DHepreTuuecKue ypoBHHU, MOTYPOBHHU. ATOMHBIE OpOUTAIH, S-, p-, d- 371eMeHThl. OCOOEHHOCTH
pacipeiesieHus: AJIEKTPOHOB IO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHAs KOH(UTYpaIHsi aTOMOB.

Ilepuonnueckunn 3axkoH u llepumonnueckas cucrema XxumMuueckux saemeHToB /1. .
MenneneeBa. CBsi3b NepuoOIUYECKOro 3akoHa M Ilepuoanyeckoil CUCTEMBI XHUMHUYECKHUX
anemeHTOB J[. . MeHaeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM TMPOCTBIX M CIIOXKHBIX
BEILIECTB 110 TPyNIlaM U IepuoaaM. 3Ha4€HUE MEPUOANIYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenne BeniecTBa. XUMHUYECKas CBsI3b. BHIIBI XUMHUYECKOW CBSI3U (KOBaJIEHTHAS
HEToJIIpHAas W TOJsipHasi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBAaJECHTHOM
XUMUYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHbIN). BogoponHas cBsa3s. BaaeHTHOCTS.
DNeKTpoOoTpUIATENBHOCTh. CTeneHb OKUCIICHUS. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MONEKYASPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUA. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. TUIBI KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

ITonsTue 0 nucnepcHbIX cucremax. ICTUHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 10715
BEIIIECTBA B PacCTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuil. HomeHknarypa HeopraHWYeCKHX
BelecTB. [eHeTnyecKkas CBsI3b HEOPTraHMYECKUX BELIECTB, MPUHAJICKAIINX K Pa3IMYHBIM
KJIaccam.

Xumnueckasi peakiusi. Krnaccubukaimss XUMHUYECKHX pPEaklid B HEOPTraHUYECKON H
OpraHUYeCKOM XUMHUU. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPAICHUS
SHEPIruM MPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3lUyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumunueckoe paBHoBecue. DakTophl, BIMSAIOLIIME HA COCTOSHUE XMMHUYECKOTO PABHOBECHSI.
[Tpunnun Jle [larense.

Onexrponutudeckas auccounuanus. CuiibHble U ciadbie AMeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BELIECTB: KUCJas, HEUTpaJIbHAs, IEJIOYHAs.

OKUCAUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIepUMEHTAIbHBIE METO/bl M3YYEHUS! BEIIECTB W MX MPEBPAIICHHI: JIEMOHCTpALIUS
tabmun «llepuonnueckas cucrema xumuueckux anmeMmeHToB [[. Y. MenneneeBa», mzydeHmue
MoOJieTiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOAOPOAAa B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BEUIECTB € MTOMOIIBK) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), TPOBEJEHNE MPAKTUYECKON padoThl «BrusHue pa3znuuHbIX (akTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIAN.

Pacuérnbie 3anaun.

Pacu€Tpl 10 ypaBHEHHSIM XHMUYECKHX pEaKIUid, B TOM YHCJIE TEPMOXUMHYECKHUE
pPacy€Thl, PaCYETHI C UCMIOJIBb30BAHUEM IOHITHUS «MACCOBAs JOJISI BELLIECTBA.

Heoprannuyeckasi xumust



Hemeramner. Ilomoxxenne HemerayoB B llepuoguueckor CcuUCTEME XHMMHUYECKUX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHsS aroMoB. DuU3NUeCKUe CBONCTBA
HEMETaJIOB. AJIJIOTPOIUS HEMETAIIIIOB (Ha IpuUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETa/IOB (rajloreHoOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUsS) M WX COCIUHEHHMH (OKCHIOB, KHCJIOPOJCOACPKAIIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprmeHeHne BAXXHEHUIIIUX HEMETAIIOB U UX COCAMHECHUH.

Mertasmbl. [Tonoxkenne metauioB B [lepruogudeckoit cUCTEME XUMUYECKHUX AJIIEMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOCHHS AIICKTPOHHBIX 000JIOUEK aTOMOB MeTayioB. OOIue
dbusnyeckue cpoiicTBa MeTaiuioB. CIIJIaBbl METAJIOB. DJIEKTPOXUMHUYCCKUHN DSl HAIPSKEHUH
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XXHEHIIMX METAJUIOB (HATpHM, Kajauil, KaJlblMi, MarHum,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSAUHEHUM.

OG61ue crocoObl MOMyUYeHUsT MeTAITOB. [I[pruMeHeHne MeTaJJIOB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAIbHbIC METOJbl H3YyYECHUS BEIIECTB M MX MPEBPAIICHUN: H3YYEHUE
KOJIEKIIMU «MeTaibl ¥ CIUIaBbl», 00pa3Il0oB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTAIbHBIX
3aja4, HaOIMIOJCHUWE M  OMNHCAaHWE JEMOHCTPAIMOHHBIX U  JIAOOPaTOPHBIX  OIBITOB
(B3auMOJICMCTBUE THUIPOKCUIA ATIOMUHHS C PAcTBOpPAMHU KHUCJIOT W Ieouyeid, KadeCTBCHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemiecTBa MM 00bEMa Ta30B IO HU3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€éThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIICCTB UMEET IPUMECH.

XUMHA U KU3HDb

Ponp xumMun B 00ecTicueHNH YKOJIOTHYECKOM, SHEPreTHYECKON U MUIIEBON OE3011aCHOCTH,
pa3BuThuM MeauuuHbl. [loHATME O HAy4HBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
pEaKIuu.

IIpencraBmennss 00 OOHMIMX HAyYHBIX MPUHIUAIAX ITPOMBIIIJICHHOTO TOJYYCHUS
Ba)XKHEHUIIINX BEIIECCTB.

YemoBek B MHpE BEIIECTB M MATEPUAJTIOB: BAXKHEWUIIME CTPOUTEIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepuaibl Ui AJIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHMYECCKUE U MUHEPaJIbHbIE yI0OpEHHUS.

XuMHsL U 300pPOBbE YEJIOBEKA: MpaBUja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBmIIa 0€30IMaCHOTO MCIOJIB30BaHUS MPEnapaToB OLITOBOM XUMHH B ITOBCETHCBHOM KU3HH.

MexnpeamMeTHbIE CBA3H.

Peanu3zaius MeXIpeAMETHBIX CBSI3e€H MPU U3yUYECHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIMX eCTeCTBEHHO-HAyYHbIX
MOHSATHM, TaK W TIOHATHM, SBISAIOMIMXCS CUCTEMHBIMHA JUISI  OTHEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue eCcTeCTBEeHHO-HAyYHbIC IIOHATHS: HaydHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHHTE3, KJIacCU(UKAITHSA, MePUOIMYHOCTh,  HAOIIONACHUE,  DKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, SJICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMoOaKTUBHOCTb, MOJICKYJIAa, SHEPTETUUCCKUN YPOBEHB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BeIleCTBa, (PU3NUCCKUE BEIMUYMHBI U SAMHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHum3M, 3KOoCHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BHUTaMHUHBI, 0OOMEH BEIISCTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TTOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIC, TOTLTUBO, PECYPCHI.

Texnomorus: XUMHYECKas MIPOMBIILICHHOCTb, METaJUTyprus, MPOU3BOJICTBO
CTPOUTETBHBIX MaTEepPHUaJIOB, CEJILCKOXO3IMCTBEHHOEC IIPOU3BOJICTBO, MMUIIEBas
IIPOMBIIIJICHHOCTh, (hapMalleBTHYECKasi MPOMBINIICHHOCTh, IPOM3BOJICTBO KOCMETHYSCKUX
IpenaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAIOB, AEKTPOHHAS MPOMBILIIJIEHHOCTD,
HAHOTEXHOJIOTHH.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHUS OOYYalOIIMMUCS
MPOrpaMM CpeaHEro 00IIero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MTPEIMETHBIM).
HayuyHo-mMeTonnueckoii OCHOBOM il pa3pal0OTKU IUJIAHUPYEMBIX pE3ylIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 00IIero 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIHHOCTHBIN MOIXO/.

B COOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yabTaToOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHHS
BBIJICJICHBI CJIEYIOIINE COCTABISIONIUE:

OCO3HAHHWE OOYYaIOIIUMUCS POCCUICKON I'paKIaHCKOW MACHTUYHOCTU — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJM4yle MOTUBALUU K O0YYEHUIO;

L[EJICHAPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN U UCTOPUUECKHUX TPaJAULIM 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOY4YarOIIMXCSl PYKOBOJICTBOBATHCA B CBOEU NIESITEIIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, IPUCYLIIUMH LEJIOCTHOU CHCTEME XUMHUYECKOIO
oOpa3oBaHusi;

HaJu4Khe MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD KU3HEHHbIEC TIIaHBbI.

JIn4HOCTHBIE pE3yNAbTaThl OCBOCHUS IpeAMETa «XHUMHSI» JTOCTUTAKOTCA B EIUHCTBE
y4eOHOM W BOCIHTATEIbHON JESITENIBHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIETYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJ€AJIaMH POCCUHCKOTO
IPAXXKJAHCKOTO0 OOIECTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU M IpPAaBUJIAMU MOBEICHMS,
CHOCOOCTBYIOUIMMHU ~ MPOLECCAM  CAMOIIO3HAHMS, CaMOPa3BUTHS W HPABCTBEHHOIO
CTAHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHUS MpeaAMeTa « XUMUD) OTPaXxaroT C(hOPMUPOBAHHOCTD
ONbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalolIMXCs IO pealu3aluuu
MPUHSATHIX B 00ILIECTBE LICHHOCTEM, B TOM YKCJIE B YACTH:

1) rpa:KaaHCKOr0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOLMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBaXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPENCTABICHUS O COLUMAJIbHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOILICHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIBbHOCTH MpPH CO3JaHUU Y4EOHBIX
MIPOCKTOB, PEIICHUH Y4YE€OHBIX M TIO3HABATEIBHBIX 3aJla4, BBIMNOJHEHUU XUMUYECKUX
DKCIIEPUMEHTOB;

COCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI
JIPYTHUX MPU aHAJINU3€ PA3IMYHbIX BUJIOB YU€OHOH JESITENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOWIEHHS K MCTOPUYECKOMY W HAyYHOMY HACIEOUIO OTE€YECTBEHHOM
XUMUH;

YBaXEHUSI K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUs
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHUSI HAYKH €CTh Pe3YyJIbTaT IJIUTEIbHbBIX HAOMI0ACHUH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpECa W IIO3HABATEJIbHBIX MOTHUBOB B IIOJYYEHUM M IOCIEAYIOUIEM aHaJU3e
MH(}OpMAaIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUSl, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE IIOBEACHUE W IIOCTYIIKM CBOMUX TOBAPHUILEH C IO3ULIHUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPbI 310POBbSI:



MOHMMaHUs LEHHOCTEH 370pOBOr0 M 0e30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmroneHns mpaBuil 6€30MacHOTO OOpaIeHusl C BEIMIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYIOBOH JESTEIBHOCTH;

MOHUMAaHUSl LIEHHOCTH MpaBWJ HHIWBHIYAIBHOIO M KOJUIEKTHUBHOIO ©O€30MacHOro
MOBEACHUS B CUTYallUAX, YTPOXKAIOLIIUX 310POBBIO U )KU3HU JIIOEH;

OCO3HAHMA TOCJEACTBUI U HEMPUATUS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIS,
HapKOTUKOB, KypEHHUs);

5) Tpy1oBOro BOCHIUTAHUSA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIEOBATEIbCKOM JEeATEIbHOCTH,
0OIIECTBEHHO ITOJIE3HOM, TBOPUECKON U IPYTUX BUAAX IEATEIbHOCTH;

YCTAaHOBKM HAa AaKTMBHOE Y4YaCTHE€ B PEIICHUHM IPAKTHYECKUX 3a7ad COLMAIbHOU
HaIIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YyUEHHUIO0 MPOQPECCHil pa3InyHOrO poa, B TOM YHCIE Ha
OCHOBE MPUMEHEHHSI PEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIOAAM TPYyJa U pe3yibTaraM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIYaJbHOM TPaeKTOPHUH OOpa3oBaHUS,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEH 00IIEeCTRa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH  II€JIECOOOpa3HOr0  OTHOLIEHUS K  MPUPOAE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

MOHMMaHUsl  IIO0AJBHOTO  XapakTepa  JKOJOTMYECKHMX  MOpoOseM,  BIUSHUSA
HKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIUATIBHOM CPE/IbI;

OCO3HAHUSI HEOOXOAMMOCTH HCHOJB30BaHUSA JIOCTMKEHUN XHMHUM JJI1 pEUIeHUs
BOIIPOCOB PAllMOHAIBHOTO MTPUPOAOIIOIB30BAHUS;

AKTUBHOIO HEMPUATHS JACUCTBUI, NPUHOCSIIIMX BPEJ OKPYXKAIOIIEH MPUPOJHON Cpene,
yMEHUs IPOTrHO3UPOBATH HEeOJIaronpusiTHbIE HKOJIOTUYE CKUE MOCJE/ICTBHS
MPEANPUHUMAEMBIX I€MCTBUM U MPEIOTBPALIATH UX;

HaJU4Msl Pa3BUTOIO HKOJOTUYECKOTO MBILUICHUS, 3KOJIOTMYECKOW KYJIbTYpPbl, OIbITA
NESATEIbHOCTH HSKOJOTMYECKON HaIlpaBI€HHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS HMH B
MO3HABATEIbHOM, KOMMYHUKAaTUBHON M COLMAJIbHOM MPaKTUKE, CIIOCOOHOCTH M YMEHHS
AKTUBHO MTPOTUBOCTOSITH UIEOJIOTUU XeMOpoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTUKH;

MOHUMaHUsl CcHeuu(UKN XUMUM KaK HayKH, OCO3HaHHMS €€ pojau B (POPMUPOBAHUU
pPalMOHANIBHOIO HAYYHOIO  MBIIUIEHUS, CO3JaHUM LEJOCTHOTO MpEeICTaBileHUus 00
OKpY)XalolUleM MHUpE KaK O €IMHCTBE NPHUPOAbI M YEJIOBEKa, B TO3HAHWUU MPUPOTHBIX
3aKOHOMEPHOCTEN U PEeIIeHUH MPOOIeM COXPAHEHHSI PUPOTHOTO PABHOBECHS;

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XMMHH JJII COBPEMEHHON LMBMWIIM3ALMU: B €€
I'YMaHUCTUYECKON HANpaBIE€HHOCTH W BaKHOM POJIM B CO3JaHUU HOBOM 0a3bl MarepUalbHOU
KYJABTYpbl, PEIIEHUH II00aJbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTUS YEJIOBEYECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM M JKOJOTMYECKOW Oe30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, 00ECIIEYEHUH YCIOBUM YCIEIIHOTO TPYZAa M AKOJOTMYECKH KOM(POPTHOU KU3HU
Ka)kJI0TO 4IeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJYy4YaeMbIE 3HAHUS
JUIsl aHanM3a W OOBSCHEHHUS SIBICHHM OKpPYXXAIOIIEr0 MuUpa M MPOUCXOIAIIMX B HEM
M3MEHEHHUM, YMEHHUs JiefaTh OOOCHOBAaHHBIE 3aKIIIOUEHUS HA OCHOBE HAy4YHbIX (PAKTOB U
MMEIOIINXCS TAHHBIX C LIEJIbIO MOTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS [JIsl pEeIlICHUs
po0JieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENIbCKOM IS TeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTHU K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM IO XUMHHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTIMU;



WHTEpeCa K OCOOCHHOCTSM Tpyla B pa3IUyHbIX cdepax mpodeccunoHanbHON
TESTETPHOCTH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE pe3yabTaThl OCBOCHHS y4E€OHOro mnpeameTa «XuMHUS» Ha ypOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE JUIsI (POPMUPOBAHUSI MUPOBO33PEHHUS OOYUYAIOIIUXCS MEKIUCHUILITUHAPHbBIC
(MexXnpeaMeTHbIe) OOIIeHAyYHbIE MOHSATHUS, OTPAXKAIOIINUE IIEIOCTHOCTh HAYYHOM KapTHUHBI
MUpa U crneluduKy METOIOB MO3HAHUS, UCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DSHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, HAay4yHbIM (akT, TPUHIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIENOoBaHUE, HAOMIONEHNEe, U3MEPEHUE, DKCIEPUMEHT U
Jpyrue);

yHUBEpCalbHble  ydyeOHble  JelicTBUs  (ITO3HABaTEJIbHbIE, = KOMMYHHUKATUBHbBIE,
perylaTuBHbIC), obOecneunBaroniye (HopMHUpOBaHWE (QPYHKIIMOHAIBHOW TPAMOTHOCTU H
COLIMAIbHON KOMITETEHIIMH 00Yy4arONINXCS;

CIIOCOOHOCTh ~ OOYYaOIIMXCS  UCIOJB30BaTh  OCBOEHHBIE  MEKIUCUUILTMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHWSA M YHUBEpPCAJIbHbIE ydeOHbIE JCHCTBUS B MO3HABATEIILHOW U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3ylbTaThl OTPaXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU YUYEOHBIMU
MMO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiajeHne yHNBepPCAJIbHBIMHU YUeOHBIMY IMO3HABATEILHBIMU ACHCTBUSIMH:

1) 6a3oBble JJOrHYeCKHe JeHCTBHS:

CaMOCTOSATENIbHO (OPMYIIUPOBaTh M aKTyaJIU3UPOBaTh MpoOIEMy, BCECTOPOHHE €&
paccMarpuBarh;

ONPENEIATh LENH JEITENIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTUKEHUS,
COOTHOCHUTB PE3YIbTAThl IEITEILHOCTU C TOCTABICHHBIMU LEISIMU;

HCIIOIb30BATh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICIATH
XapakTEepHblE NPU3HAKKA TMOHATHA M YCTaHABIMBATh HMX B3aWMMOCBA3b, HCIIOIb30BAThH
COOTBETCTBYIOIIUE TOHITHS 1JI1 O0BSICHEHUS OTIENbHBIX (DAKTOB U SBIICHUIA;

BBHIOMPATh OCHOBAHUS M KPUTEPUU I KIAacCU(DUKAIMKA BEHIECTB M XUMHUYECKHUX
peaKiuii;

YCTaHABIMBATh TPUUUHHO-CJIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUECHUS;

MPUMEHSTH B TIPOIIECCE TTO3HAHUS, UCIIOJIb3YEMbIE B XUMUN CUMBOJIUYECKHE (3HAKOBBIC)
MOJIETI, TPEOOpPa3OBBIBATh MOCIbHBIC MPEACTABICHUS — XWMHUYECKH 3HaK (CHMBOI)
DIIEMEHTa, XUMHUYecKass (opmyrna, ypaBHEHHE XHMHUYECKOW pEaKIu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKHX 3aj]ad, MPUMEHSTh Ha3BaHHBIE MOJICTBHBIC
MPEACTABICHUS [JIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX BELIECTB W
XUMHUYECKUX PEAKIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE 1eHCTBHS:

BJIAJIETh OCHOBAMU METOJ/IOB HAYYHOTO MMO3HAHHUS BEIIECTB U XUMHUYECKUX PEAKIINIA;

dbopMynupoBaTh IE€IW W 33Ja4d UCCIEAOBAHMS, WCIOIB30BaTh TMOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYITMpPOBAaHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI JUisi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMU,

BIIAJIETh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUSI U TMPOBEACHUS YUYECHUUYECKUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHS  HaOMOmaTh 3a  XOJAOM  Tpoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €r0 pe3yibrar, (HopMynrpoBaTh OOOOIICHHUS W BBIBOIBI
OTHOCUTETTFHO JOCTOBEPHOCTH PE3YJIBTaTOB HCCIENOBAHUS, COCTaBISATH OOOCHOBAHHBIM
OTY€T O MPOJIEITAaHHON paboTe;

MpUOOpETaTh OMNBIT YYEHUUYECKON HCCIIENOBATENbCKOW W TMPOEKTHON JESITEIBHOCTH,
MPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB DEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHECHHUIO PA3JIMYHbBIX METOJ0B O3HAHUS.

3) pa6ora ¢ ungopmanmeii:



OPUEHTHPOBATHCA B PA3IMYHBIX HMCTOUYHUKAX HHGPOpMAMK (HAYYHO-TIOMYJIApHas
JUTepaTypa XUMHUYECKOTO COJIEpXKaHHs, CIpaBOYHble mocobus, pecypchl HWHTepHeTa),
aHAJIM3UPOBATh HHPOPMALMIO PA3TUYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTD;

dbopMynHpoBaTh 3aMpoChl W MPUMEHSTh Pa3IUYHbIE METONAbI MPU TOHCKE W OTOOpE
uH(pOpMaI, HeOOXOTUMOM TSI BHITOTHEHHS Y4eOHBIX 3a/1au ONpeeIEHHOTO THIIA;

pUOOpPETaTh OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIIOTUNA U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QopMy TmpencTaBieHus UHGOpMAIH
(cxembl, rpa UKy, AUArPaMMBbI, TAOIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAay4YHbId SA3BIK B Kaue€CTBE CpPEACTBA MpU pabdoTe C XHUMHYECKOU
uHpOpMaIUEil: MPUMEHATh MEXIpeIMeTHbIe ((PpU3NYecKue M MaTeMaThdecKue) 3HaKd |
CUMBOIIBL, (hOpMYIIbI, a00peBHATypPbI, HOMEHKIIATYPY:;

MCIIOJIb30BaTh U MPe00pPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAVISTHOCTH.

OBnageHue yHMBepCaJbHbIMM KOMMYHUKATHUBHBIMHM 1eCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOM TEMBbI B XO/I€ TMAIOra U/Win JUCKYCCHUH,
BBICKA3bIBaTh HJieH, (HOPMYIUPOBaTh CBOM TPEAJIOKEHUS OTHOCUTENIBHO BBITIOTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEILHON AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOSATEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBINOJIHEHHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM padOThl MO HCCIEAOBAHUIO CBOMCTB HM3yYaeMbIX BEILECTB,
peanu3auud yueOHOro mpoekTa U (GOpMyIMpOBaTh BBIBOABI MO PE3YyJbTaTaM MPOBENEHHBIX
MCCIICIOBAaHUN MyTEM COITIACOBAHMS O3ULIUM B X0/1€ 0OCYXKJIeHUsI 1 OOMEHA MHEHUSIMU.

OBiaieHe YHMBEPCAJbHBIMH PeryJSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYHIECTBISATH CBOIO MO3HABATENIbHYIO JIEATEIbHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIMPOBATh U M0 MEpPEe HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeajaraeMblid AJITOPUTM JEHCTBUN MPU BBHIMOJIHEHUHN YUYEOHBIX U HCCIIEA0BATENbCKHUX 3a/1a4,
BbIOMpATh Hanbosee 3(pPEKTUBHBIN CIIOCOO X PEHICHUS ¢ YYETOM MOTyYE€HHs] HOBBIX 3HAHHUMA
O BEILIECTBaX U XMMUYECKHUX PEAKLUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUsD OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIECH €CTECTBEHHO-
Hay4yHOW KapTHUHBI MHpA, POJIU XUMHHU B TMO3HAHWUU SIBIICHUM TPUPOJbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJABTYPbl JUYHOCTH, €€ (PYHKIIMOHAJIBHOM TPaMOTHOCTHU, HEOOXOAMMOM ISt
pelIeHnsT TPaKTUUEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

BJIQJICHUE CHCTEMOW XHWMHWYECKHUX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XMMUYECKUN DJIEMEHT, aroM, OJJIEKTpOHHas o000JoYKa aToMa, MOJIeKYyIa,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUUYECKas CBS3b, CTPYKTypHas Qopmyma
(pa3BépHyTasi U COKpaiiéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBINM 00BEM, YIIIEpOIHBIN
ckelneT, (DyHKIIMOHAJbHAs TPYINA, pajukal, W30MEpHs, HW30MEpPbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJIEBOJAOPO/bI, KUCIOPOJ M a30TCOAEpKAIIUE COCTUHEHUS], MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU W 3aKOHBI (TeOpus
CTpOCHHUs OpraHuveckux BemiecTB A. M. BytnepoBa, 3aKkOH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHIN S3bIK XMMHWHU; MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIHUE B
OCHOBE MOHUMAaHUSI IPUUYUHHOCTU U CUCTEMHOCTH XMMHYECKUX SBJICHUH, (PaKTOJIOTUUECKUE
CBEJICHUSI O CBOMCTBAx, COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJIb30BAHUU Ba)KHEMIIIMX
OpraHUYECKHUX BEIECTB B OBITY U MPAKTUYECKOMN JEATETLHOCTH YEJIOBEKA,



chOpPMUPOBAaHHOCTh ~ YMEHUW  BBIABISTH  XapakTepHbIE  NPU3HAKH  TMOHSATHUH,
YCTaHABIMBAaTh UX B3aHUMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHITHS MPU ONMHUCAHUU
COCTaBa, CTPOCHMS U IPEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(OpMUPOBAHHOCTh YMEHHUI HMCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIHMKY JUISI COCTaBICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpami¢HHON) (OpMyn OpraHu4YecKux
BEIIECTB W YPAaBHEHHA XMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHMYEeCKHUX BEIIECTB I WUIIOCTPAMM HX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpMUPOBAHHOCTH, ~ YMEHUW  yCTaHABIWBaThb  MNPUHAMICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OMpeneiaEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrmeBoaoposl, KHCJIOPOJ " a30TCcozepIKaIIe COCIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COEAMHEHUs), JaBaTh KM Ha3BaHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC), a Takke mNpUBOAUTh TPUBHAIBHBIE HAa3BaHHUS OTAEJIBHBIX
OpraHUYeCKUX BEUIECTB (3THJIECH, MPOIUJIEH, ALETHIICH, 3THWICHIJIMKOIb, IIHIEPUH, (EHO,
dbopManbierua, aneradbAeTHi, MypaBbUHAs KHUCJIOTa, YKCYCHas KHCJOTa, OJICMHOBAs
KHCIIOTa, CTEApUHOBAsI KUCIIOTa, IJII0K03a, (PpyKTO3a, Kpaxmal, LeJUIioa03a, ITUIIH);

c(OpMUPOBAHHOCTh YMEHHS OIpPENESATh BUABI XUMUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHMS MPUMEHATH MOJOKEHHUSI TEOPUH CTPOCHUS OPraHUYeCKHX
BemecTB A. M. bytnepoBa 1j1s1 00bsiCHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 32aKOH COXPAHEHHUS MaCChl BEUIECTB;

c(OpMHPOBAaHHOCTh YMEHHMI XapakTEepU30BaTb COCTaB, CTPOEHUE, (U3HYECKUE U
XUMUYECKUE CBOWCTBA THUIIMYHBIX MPEACTABUTEIECH PA3NMUYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB (METaH, ATaH, ITWICH, NMPOMUJIEH, aleTuieH, OyraaueH-1,3, merunOyraaueH-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
VKCYCHasl ~ KHCIJIOTBL, DJIIOKO3a, Kpaxmas, LeJUI0i03a, aMUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBaTh TEHETHUECKYIO CBA3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HMCTOYHHKHU YIIEBOJOPOAHOTO ChIPhS
(HedTh, TPUPOAHBIM Ta3, yroib), CHOCOOBI UX MEPEePadOTKH M MPAKTHYECKOE MPUMEHEHUE
MPOAYKTOB MepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHHUI NPOBOAMTH BBIYMCICHHUS MO XUMUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIMH );

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX METOAaX
HAayqyHOIO MO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM NpPH H3YyYEHHUHU BEIIECTB M XUMHUYECKHX
ABICHUM  (HAOJMIONEeHHe, W3MEpPEHUe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHbIE XMMHUYECKHE 3HAHUS [UIsl NPUHATHUS PEUICHUHA B KOHKPETHBIX JKU3HEHHBIX
CUTYallUAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYAOBaHMEM, a TaKXKe TMpaBwia OOpalleHusi C BEUIECTBAMH B
COOTBETCTBUM C UHCTPYKIHUSMH I10 BBITIOJTHEHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHns OpraHUYeCKUX BEIIECTB MPHU HATPEBAaHUH, MOJYUYEHHUE STUJIEHA M U3y4YEHHUE
€ro CBOWCTB, KaueCTBEHHBIC PEAKIIMM OPraHUYECKUX BEIIECTB, JAeHaTypalus OEIKOB Mpu
HarpeBaHWM, LIBETHbIE pEaKIUK OEJKOB) B COOTBETCTBMM C MpaBWIAMHU TEXHUKU
0e30macHOCTH TMpu OOpalleHWH C BelEeCTBAMU M Ja0OpaTOpHbIM  00OPYIOBAaHUEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIIEpUMEHTa B (QopMe 3alucd YpaBHEHHU
COOTBETCTBYIOUIUX PEAKIUI U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYIO MH(OpMaIuio,
MOJIy4aeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmauuu, WHTEepHET U
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUH COONIONaTh MpaBUia 3KOJIOTHYECKH 11eJ1eco00pa3HOro
MOBEACHUSI B OBITY M TPYAOBOM AEATENBHOCTH B IIEJISIX COXPAHEHUS CBOEro 370POBbA U
OKpY>Karolen MpupoaHON Cpeibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS Ha KUBbIE OPTraHU3Mbl
OMpeNeNEHHbIX OPraHUYeCKUX BELIECTB, MOoHUMas cmbich nokaszarens [IJIK, noscHsTs Ha



npuMepax CHocoObl YMEHBIICHHS M TPEJOTBPAIICHUSs HUX BPEIHOTO BO3IEHCTBUS HA
OpPraHH3M YEJIOBEKA;

U1 O0Yy4aroIIUXCsS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE MPUMEHSITh
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBIICHUM;

U1 CHENBIX M cHaboBUAALIMX OOYyYaroIUXCS: YMEHHE MHCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOIas W HeopraHuyeckass XHUMHs»
OTPAKAOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O XUMHYECKOH COCTaBISIONICH €CTEeCTBEHHO-
HAyYHOW KapTHUHBI MUpPA, POJIM XWMHUHU B MO3HAHWW SBJICHUN MPUPOABI, B (hopMupoBaHWU
MBIIUICHUAS W KYTbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM s
pEelIeHUs] MPaKTUYECKUX 3aJad M HSKOJOTMYeCKM OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOIHOU CpELE;

BIIQJICHUE CHCTEMOM XHMMHWYECKMX 3HAHHUW, KOTOpas BKIIOYAECT: OCHOBOIIOJIATAIOIIUE
MOHATUS (XUMUYECKHUI 3JIEMEHT, aToM, M30TOM, S-, P-, d- AJIEKTPOHHBIE OpOUTAIU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O0BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTEEHb
OKHUCJIEHUSI, XHMHYECKasi CBA3b (KOBAJICHTHAas, HWOHHAs, MeETaJuIMYecKas, BOJIOpPOAHAs),
KPUCTAJUINYECKAST PEUIETKA, THUIBI XUMHYECKUX pEaKIUh, pacTBOp, DIICKTPOJIUTHI,
HEJJIEKTPOJIUTBI, IIEKTPOIUTUYECKAS AUCCOLUALNSA, OKACINUTENb, BOCCTAHOBUTEID, CKOPOCTh
XUMUYECKOW  peaklMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUU U  3aKOHbI  (Teopus
ANEKTPOJUTUYECKOM auccoluanny, nepuoandeckuid 3akoH [[. WM. MenpaeneeBa, 3akoH
COXpPAHEHUS MACChl BEIIECTB, 3AKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU MPU XUMUYECKHUX
peaKIusix), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3bIK XUMHUHM, MUPOBO33PEHUECKUE 3HAHUSI,
JIeKAIME B OCHOBE IOHHUMAHWS NPUYMHHOCTH W CHUCTEMHOCTHM XUMHYECKHUX SIBJICHHM,
(baKTOJIOTMYECKHUE CBEJIEHWSA O CBOWCTBaX, COCTaBe, IOJYYEHHMHM M  O€30MacHOM
WCIOJIb30BAHUM  BAXKHEUIIMX HEOPTraHWYECKUX BEIIECTB B OBITY U MIPaKTUUYECKOU
NEATEIIBHOCTH YEJIOBEKA,;

chOpPMUPOBAHHOCTh ~ YMEHHUM  BBISIBJISATH  XapaKTEpHbIE  TMPU3HAKU  TOHATHIA,
YCTAHABIIMBATh UX B3aUMOCBA3b, WCMOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS MPU OMUCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(pOpMUPOBAHHOCTH YMEHHi HCIOIB30BATH XUMUYECKYIO CHMBOIINKY JUIS COCTABIICHS
dbopmyn BEHIECTB UM YPABHEHHN XMMHUYECKUX PEaKIHM, CUCTEMAaTHYECKYH0 HOMEHKJIATYpPY
(IUPAC) u TpuBHaIbHBIC Ha3BaHHsl OTJACIBHBIX HEOPTaHMYECKUX BEIICCTB (YrapHbIi ras,
YIJIEKUCIIBIMA Ta3, aMMHUAK, Tali€éHas W3BECTh, HETall€Has U3BECTh, NMMUTHEBAS COJA, TUPUT U
IpyrHe);

c(hOpMHPOBAaHHOCTh YMEHUW OINpEAeNATh BAJICHTHOCTb UM CTENEHb OKHUCICHUS
XMMHUYECKUX DSJIEMEHTOB B COCAUHEHUAX PA3JIMYHOTO COCTaBa, BHUJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsA, UOHHAs, METAJUTMYECKas, BOAOPOJHAs) B COEAUHEHUAX, TUIl KPUCTAIUTNYECKOM
pEemIETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJIspHas, HMOHHas, MeTajuinyeckas),
XapakTep Cpelibl B BOAHBIX PACTBOPaX HEOPTAHUYECKUX COECTMHEHUI;

c(hOpPMUPOBAHHOCTh yYMEHUW YCTAHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKHUX
BEIIECTB 10 UX COCTABY K ONPEEIEHHOMY KJIacCy/TpyIine COeAUHEHUH (MPOCThIE BEIIECTBA —
METaJJTbl U HEMETAJLJTbI, OKCUJIbI, OCHOBAaHMS, KUCIIOThI, aM(pOTEPHBIC TUIPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMH pacCKphIBaTh CMBICHI Iepuoandeckoro 3akona JI. U.
MengeneeBa U JE€MOHCTPUPOBaTH €r0  CHUCTEMATHU3HUPYIOU[YI0, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKHUX 31eMEHTOB 1—4 nepuonos [leproguyueckoil CHCTEMbBI XUMHYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, UCIIONB3YsI IOHATHUSL «S-, P-, d-3NEKTPOHHBIE OPOUTATNY, «IHEPTETUUYECKHUE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH WU3MEHEHMSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U MX
COEIMHEHUH M0 niepuoaaM u rpynmnam llepuoauyeckor CUCTEMbl XUMUYECKHUX 3JIEMEHTOB /1.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBA HEOPTraHMYECKHX BEMIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE



TCHETHYECKONW CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIIBIO ypPaBHEHHM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU IO PA3THUYHBIM
Mpu3HakKaM (YHCIIy W COCTAaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PGEKTy peakiiuw,
W3MCHCHHUIO CTCTCHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH PEAaKIUH, YYacCTHIO
Karain3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABIATh YPABHCHHUS PEAKIMA Pa3IUYHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIE ypaBHEHUS pPEaKIMii MOHHOTO OOMEHa, YYWTBHIBAs YCJIOBHS, MPH
KOTOPBIX 3TH PEAKINH HIYT 10 KOHIIA,

c(hOpMHPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, TMOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pa3JINYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MYTEM HWOHBI,
MIPUCYTCTBYIOITHE B BOIHBIX PACTBOPAX HEOPTAaHUIECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHU pPacKpbIBaTh CYILHOCTb OKHCJIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHca 3THX
peaxkuu;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTH CKOPOCTH XUMHYECKOW PEaAKITUU
OT Pa3JINYHBIX (PAKTOPOB; XapaKTep CMEIMICHHS] XUMUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aercTus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaTh XUMHUYECKHE MPOLIECCHI, JIekKaIUE B
OCHOBE  IPOMBIIUIEHHOTO  TOJYYEHHS CEpPHOM  KHUCJIOThI, aMMHakKa, a  TaKke
c(hOpMUPOBAHHOCTH TPEACTABICHUM 00 OONMX HAYYHBIX NPUHIMUIIAX U DKOJOTHUUECKUX
pooeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM TMOHSATHUSA
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHWW Ta30B MPU XUMHUUYECKUX
peaKIuaX, MacCchl BEIleCTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE
Ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEILIOBOTO (P (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MAaCChl BEUIECTB, MPEBPAILICHUA U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOAATH MTPABUIIA TIOJIb30BAHUS XUMUYECKON MOCYION U
1a0opaTopHBIM  OOOPYIOBAaHUEM, a TakKXKe IMpaBwia oOpalleHus C BeleCTBaMU B
COOTBETCTBHUM C MHCTPYKIIUSAMHU MO BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMOJHSITH XUMHUUYECKUM HKCIEPUMEHT
(pa3nokeHue TMEpPOKCHIa BOAOPOJAa B MPUCYTCTBUU KaTallU3aTopa, OMNPEIETICHUE Cpeabl
pacTBOPOB BEIIECTB C IOMOIIBK) YHHUBEPCAIBHOTO HWHAWKATOPA, BIUSHUE Pa3JTUUYHBIX
(hakTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, kKapOOHAT- W XJIOPUI-aHUOHBI, HAa KaTHOH aMMOHMUS, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7ad 1o Temam «Metamby U «HeMetamib»y) B COOTBETCTBUM C
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIeCTBAMH U J1aOOpaTOPHBIM
000pynoBaHUEM, MPEJCTABIATh PE3ylIbTaThl XUMUYECKOTO JKCIepUMEHTa B (popMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuid U (POpMYIMPOBATH BHIBOALI HAa OCHOBE JTHX
pE3yIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HMH(MOpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM KOMMYHUKaluu, VHTEpHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOATh TMpaBWia JKOJOTHUUECKU II€JIeCO00Pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIEISAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Karollel MpUPOAHON Cpe/ibl, 0CO3HABATH ONTACHOCThH BO3JCUCTBUS HA KUBBIC OPTraHU3MBbI
ONpEeACIEHHBIX BEUIECTB, MOHMUMass cmbica Tmokazarens [IJIK, moscHAT, Ha mnpumMmepax
CrOCOOBbl YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JAEHCTBUS HA OpPraHU3M
YEJIOBEKA.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBo yacoB

Ne JneKkTpoHHbIE (HU(pPOBbLIE)
i HaumeHoBaHue pa3iesioB M TeM IPOrpaMMBbl Beero Koutposabubl | IlpakTnuec 06pPa30BATEILHBIE PECYPChI
e padoTnbI KHe padoTbI
Pa3gea 1. Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHH
1.1 Hpenmet opraiitieckoit XI/EMHH' Teopust crpoettis 3 bu6muoteka L{OK https://myschool.edu.ru/
Ooprann4eckux coenuHenuid A. M. bytneposa
Hroro no pazneny 3
Pazgen 2. Yriiesogoponsl
2.1 IIpenenpHble yIIIEBOLOPOABI — AJIKaHbI 2 bu6mmoreka LIOK https://myschool.edu.ru/
2.2 HenpezebHeie yrieBoi0pozLI: aKeHE], TKA/HCHEL, 6 1 bu6mmoreka LIOK https://myschool.edu.ru/
AIKUHBI
23 ApoMaThuecKHe yriieBo10POIbl 2 bubmuotexa L{OK https://myschool.edu.ru/
2.4 Hpupozibie HCTOMHIKIL YIIEBOIOPOIOR H HX 3 1 bu6muoteka L{OK https://myschool.edu.ru/
nepepadboTka
Hroro no paszneny 13
Pasnen 3. Kuciopoaconepxamue oprannieckue coeJuHEHUs
3.1 Cnuptsl. denon bubmuotexa I{OK https://myschool.edu.ru/
3.2 Anppaeruasl. KapOoHoBbIe KUCIOTHL. CH0XKHBIE YPUPHI 7 1 bubmuotexa I{OK https://myschool.edu.ru/
3.3 VrieBojbt 1 bu6mmoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 13
Pa3gen 4. A3orconep:xkamme OpranHu4ecKue CoeMHEeHUs
4.1 AMUHBI. AMHHOKHCITOTBI. benkn 3 bu6moreka [OK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnen S. BeicokoMoJieKy/IipHBIe COeIMHEHHUS
5.1 [Inactmaccel. Kayuyku. Bonokna bubnuoreka L{OK https://myschool.edu.ru/
Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KJIACC

KoandecTBo yacoB

Ne JuekTpoHHbIE (LM pPOBbIE)
HanmeHoBaHue pa3aesioB 1 TeM POrpaMMbl Konurpoasusl | IIpakruuec
n/n Bcero o0pa3oBare/ibHbIE peCcypChl
e padoThbl KHe padoThl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHMHU
Crpoenue aromoB. [lepronnueckuii 3aKkoH U
1.1 [Iepuognueckas cucrema XuMu4decKux anemeHToB /1. U. 3 bu6moteka I{OK https://myschool.edu.ru/
Menpeneesa
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEIecTB bu6mmoreka LOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEAKIIUU 6 1 1 bubmuotexa L{OK https://myschool.edu.ru/
Wroro no pazaeny 13 bubmuotexa L{OK https://myschool.edu.ru/
Paznen 2. Heopranuveckasi Xumust
2.1 Meramibl 1 bu6moreka 11OK https://myschool.edu.ru/
2.2 Hemeranmnst 1 1 bubaunoreka [IOK https://myschool.edu.ru/
23 CBsI3b HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB bubmuotexa I{OK https://myschool.edu.ru/
Wroro no pazneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Pasnen 3. Xumus 1 :Ku3Hb
3.1 XuMus v )KU3Hb 4 bu6mmoreka [1OK https://myschool.edu.ru/
Hroro no pasneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOUYHOE IIVTAHUPOBAHHUE 10 KJIACC

N Kosmmuects 3
e JIEKTPOHHbIE IIU(POBbIE
Tema ypoka 0 42COB p bp
n/n Jara o0pa3oBareJibHbIE pecypchl
Bcero

1 [IpenMer opraHuyecKkor XUMHH, €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE 1 bubnuoreka [1OK https://myschool.edu.ru/
Teopust cTpoenus opraundeckux coenunennit A. M. bytneposa, e€

2 p p p yHIeposa, 1 bu6mmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE MOJOKEHUS
[IpencraBnenue o knaccudukanum opraHuueckux Beniects. Homenkmnarypa

3 P ¢ P P 1 bu6mmoreka 1{OK https://myschool.edu.ru/
(cucremaruueckas) ¥ TpPUBHAIbHBIC Ha3BaHUSI OPraHUYECKUX BEILIECTB

4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuoteka I{OK https://myschool.edu.ru/

5 MeraH U 3TaH — IOPOCTEUIINE NTPEACTABUTEIN AJIKAHOB 1 bubmuoteka I{OK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 bubmuoteka I{OK https://myschool.edu.ru/

7 OTUJICH U MIPOMUJIEH — MPOCTEUIINE MPEACTaBUTEIH AIKEHOB 1 bubmuoteka L{OK https://myschool.edu.ru/

8 [IpakTuueckas pabora Ne 1. «IlonyueHue aTuaeHa U U3y4yeHUE €ro CBOMCTBY 1 bubmuoteka I{OK https://myschool.edu.ru/
Anxanuensl. byraagnen-1,3 u merunOyraaues-1,3. [lonydenue

9 vt ’ vt ’ v 1 bu6muoreka ITOK https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa U PEe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN PSII.

10 L p ’ p 1 bu6moreka I{OK https://myschool.edu.ru/
AlIeTHIIEH — MPOCTEHTIINI MPEICTABUTEIb aJIKUHOB

11 Bpluncienus no ypaBHEHHUIO XUMHUYECKON PEAKLUU 1 bubnuoreka IIOK https://myschool.edu.ru/

12 ApeHbl: 6eH30:1 U TosTyoJl. TOKCMYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
I'eneTnyeckas CBsI3b yIIEBOJOPOIOB, TPUHAIICIKAITUX K PA3THUHBIM

13 A P 1P p 1 bubmmoreka I{OK https://myschool.edu.ru/
KJlaccam
[IpupoaHbIe HICTOYHHUKY YTIIEBOAOPOIOB: IPUPOIHBIN T'a3 U MOMYTHHIE

14 PHp T P . prp vt 1 but6moreka [1OK https://myschool.edu.ru/
He(TsAHBIE ra3bl, He(Th U MPOIYKTHI €€ epepadoTKU
[IpuponHbie HCTOUHHUKH YTIIEBOAOPOIOB: TPUPOAHBIN a3 U MOMYTHHIE

15 pHp y p . pHp yr 1 bu6mmoreka I{OK https://myschool.edu.ru/
He(TSAHBIE Ta3bl, HE(YTh U MPOIYKTHI €€ MepepadOTKH

16 KontponbsHas padora mo pazaeny «YriieBoIopOab» 1 bubmoteka I{OK https://myschool.edu.ru/




17 IIpenenbHble OHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJ. BopopoaHas cBs3b 1 bubnuoreka IIOK https://myschool.edu.ru/

18 MHoOroaroMHbI€ CIIUPTHI: ITUIICHIJIMKOIb U TIIULUEPUH 1 bubmmoteka [{OK https://myschool.edu.ru/
@DeHoJI: CTPOCHUE MOJIEKYIIbI, PU3NUECKUE U XUMUUECKUE CBOMCTBA,

19 P yaeL, § 1 bubmuoreka L1OK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaeruapl: GopMalIbIeTH U alleTaNbACTH . AIICTOH 1 bu6mmoreka I{OK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeeNibHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 P P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
yYKCYCHast

22 [Ipaktuyeckas pabora Ne 2. «CBOMCTBa pacTBOpa YKCYCHON KHCIIOTBI» 1 bubnmuoreka L{OK https://myschool.edu.ru/
CreapuHOBas U 0JICMHOBAs KUCJIOTHI, KaK MPEICTABUTENH BBICIIUX

23 P P 1 bu6mmoreka 1{OK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 Mpbuia Kak coiu BBICIIMX KApOOHOBBIX KUCIIOT, X MOIOILEE A1eHCTBHE 1 bubnuotexa L{OK https://myschool.edu.ru/
Crnoxubie 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponus

25 bup p p P 1 bu6mmoreka I{OK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OUoJoruueckas poib KUPOB 1 bubmuoteka L{OK https://myschool.edu.ru/
VYrneBonsl: cocTas, Kiaccuukanys. BaxxHenme mpeacTaBuTeNn: NIF0KO03a,

27 ¢ P 1 bu6mmoreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemunono3a Kak IpUpPOIHBIE TIOJTUMEPBI 1 bubmuoteka L{OK https://myschool.edu.ru/
Kontponbhas padora no pasaeny «Kucinopoacoaepxaiinue opraHuuecKue

29 P P P Y P P p 1 bu6mmoreka I{OK https://myschool.edu.ru/
COCTMHECHUS

30 AMUHBI: METWJIAMUH U aHWJINH 1 bubmuoreka [1OK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM()OTEepHbIE OPraHUUECKUE COCTMHEHUS], UX

31 orep p 1 bu6moreka I{OK https://myschool.edu.ru/
ouonorudeckoe 3HaueHue. [lentuast

32 benku kak NpupoaHbIe BBICOKOMOJIEKYIISIPHBIE COCAMHEHUS 1 bubnuorexa LHOK https://myschool.edu.ru/

33 OCHOBHBIE TOHSATHSI XUMHUHU BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI 1 bubnmoreka [{OK https://myschool.edu.ru/
OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYIIIPHBIX COSIMHEHUH.

34 YAp 1 but6moreka [1OK https://myschool.edu.ru/
[TmacTmacchl, Kayqyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KUIACC

KoanuecTB Jlara
Ne JJIeKTPOHHBbIE HU(POBbLIE
Tema ypoka 0 4acoB HU3y4YeH
n/n oOpa3oBareibHbIE pecypchl
Bcero us

1 XUMHUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTypalus aTOMOB 1 bubnmuoreka L{OK https://myschool.edu.ru/
[lepnonnuecknii 3akoH u [lepuonnueckas cuctema XMMHUYECKUX 3JIEMEHTOB

2 p P . N 1 bu6mmoreka I{OK https://myschool.edu.ru/
. 1. Menneneesa, ux CBSI3b C COBPEMEHHOU TEOPUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX

3 COEMHEHUH 1O TpyNIaM U neprojaM. 3Ha4eHUe MepUoANIECKOT0 3aKOHa U 1 bubnuoreka LIOK https://myschool.edu.ru/
cucteMbl XuMuueckux snemeHToB .M. MenneneeBa B pa3BUTUU HAYKU
Crpoenue BeniecTBa. XUMUYECKas CBSI3b, €€ BUAbl; MEXaHU3MbI

4 p . ’ ’ 1 bu6mmoreka I{OK https://myschool.edu.ru/
o0pa3oBaHMsI KOBAJIEHTHOU cBs3U. BojgopoaHas cBs3b
BanentHOCTh. DnexTpoorpunarenbHocTh. CTeneHb okucienus. Bemecrsa

5 pPOOTP 1 bu6mmoreka 1{OK https:/myschool.edu.ru/
MOJIEKYJISIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOECHUS
[Tonsatue o nucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOUAHBIE PACTBOPHI.

6 1 bu6moreka 1{OK https:/myschool.edu.ru/
MaccoBas 10715 BelllecTBa B pacTBOpe
Knaccudukanunst 1 HOMEHKIIaTypa HEOPraHUYECKUX COECAMHEHUM.

7 ¢ yp p 1 bu6mmoreka I{OK https://myschool.edu.ru/
I'eneTnueckas cBA3b HEOPraHUYECKUX BELIECTB, PA3JIUYHBIX KJIACCOB
Knaccudukanus XuMHUUeCcKUX peakiiil B HEOPraHU4eCKON U OpraHu4ecKoi

8 XUMHH. 3aKOH COXPAaHEHHS MACCHI BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuoreka IIOK https://myschool.edu.ru/
MIPEBPAILCHHS SHEPTUU IPU XUMUUYECKUX PEAKIIUAX

9 CxopocTtsb peaknun. O6paTumble peakiui. XUMUYECKOe PaBHOBECHE 1 bubmuoteka L{OK https://myschool.edu.ru/
[Tpaktuueckas padota Ne 1. «BnusiHue pa3nudHbix PakTOpOB HA CKOPOCTh

10 P . P P ¢ P p 1 bu6mmoreka I{OK https://myschool.edu.ru/
XUMHYECKOMN peakium»
OnexTponurryeckas aucconuanys. [lIoHsaTre 0 BOJOPOAHOM IOKa3arese

11 (pH) pacTtBopa. Peakiiuu nonHoro ooMeHa. [ 'uiponan3 opraHuueckux u 1 bubnuorexa LHOK https://myschool.edu.ru/
HEOPraHUYECKUX BEIIECTB
OKUCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakiiu. [loHsTHe 00 >IeKTpoau3e

12 . p p 1 bu6mmoreka I{OK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB COJIEH

13 Kontponbshas padora mo pasaeny «TeopeTndeckre 0CHOBBI XUMHUM)» 1 bubmoteka [{OK https://myschool.edu.ru/




Merauibl, ux noyioxkeHnue B [lepruoguueckon CUCTEME XUMHYECKHUX

14 anemenToB JI. . MenneneeBa 1 0COOEHHOCTH CTpOeHUst aToMOB. O01ne 1 bubmoteka I{OK https://myschool.edu.ru/
dusznyecKkre CBOCTBa METAIIIOB

15 CrmuiaBbl METAIJIOB. DIIEKTPOXUMUYECKUM PsiJi HAPSKEHUM METAJLIIOB 1 bubmmoteka [{OK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX METAJUIOB (HAaTPpUM, KA, KaJIbIIUU

16 . . . (narpui, ’ ’ 1 bubnuoreka ITOK https:/myschool.edu.ru/
Mar"ui, aJIlOMUHUN) U KX COCAMHEHUI

17 XUMHUYECKHE CBOMCTBA XpOMa, MEIM M X COCTMHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XHUMHUYeCcKHe CBOMCTBA IIMHKA, JKejle3a U UX COCIMHCHUMN 1 bu6mmoreka I{OK https://myschool.edu.ru/
[IpakTuueckas padora Ne 2. "PenieHne s3KCIepUMEHTATBHBIX 32/1a4 110 TeMe

19 P | P P 1 bubmuoreka L1OK https://myschool.edu.ru/
«MeTamibi»
Hewmerannel, nx nonoxenue B [leppuognyecko cucreMe XMuMUYECKUX

20 ’ P 1 bubmuoreka ITOK https:/myschool.edu.ru/
anemenToB /1. . MenieneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB
du3nyecKkre CBOWCTBAa HEMETAIIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IpuMepe

21 p ( p p 1 bu6mmoreka I{OK https://myschool.edu.ru/
KHCTI0poaa, cephl, pocdopa u yrinepoaa)

22 XUMHUYECKHE CBOMCTBA IraJlOT€HOB, CEPhl U UX COCAUHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

23 XuMHYeCcKre CBOMCTBA a30Ta, (hocodpa u uX coenuHeHU 1 bubmuoteka LIOK https://myschool.edu.ru/

24 XHWMHUYECKHE CBOMCTBA yIIIEpOJ1a, KPEMHUSA U UX COCIMHEHHUN 1 bubmuoteka L{OK https://myschool.edu.ru/

25 [IprMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COEITMHEHUI 1 bubmuotexa I{OK https://myschool.edu.ru/
O06o01mIeHne u cucreMaru3anus 3Hanui no teme «HemeTanmsoy.

26 Brruncienus no ypaBHEHHUSIM XUMHUYECKUX PEAKIUN U TEPMOXUMHYECKUE 1 bubmuoteka I{OK https://myschool.edu.ru/
pacd€Tel
[IpakTuueckas pabora Ne 3. «Pemienue sKciepuMeHTaNbHbBIX 3a/1a4 IO TeMe

27 " p " p p 1 bu6moreka I{OK https://myschool.edu.ru/

Hemeramnsr"»

28 KontponbHas pabota no remam «Metamias» u «Hemeramib» 1 bubnuoreka IIOK https://myschool.edu.ru/
Heoprannueckue u opranndeckue Kuciotel. Heoprannueckue u

29 p P p 1 but6moreka I1OK https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AMdoTepHbIe HEOPTaHNIECKHE U OPTaHUYECKUE COCTUHEHUS.

30 Porep P p 1 bubmoreka I1OK https://myschool.edu.ru/
I'eneTnyeckas cBsi3b HEOPTAHUUECKUX M OPTAHUUECKUX BEIIECTB
Ponb xumuu B 06ecriedeHnH YKOJIOTHYECKOH, SHEPreTHIECKOM U MUIIeBON

31 1 bu6moreka I{OK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTUN MEAUITUHBI

32 [IpencraBienust 06 0OIMKX HAYYHBIX MPUHITUTIAX TPOMBIIIIIEHHOTO 1 bubmoteka I{OK https://myschool.edu.ru/




MOJIy4CHUA Ba)KHEHIITNX BCIIICCTB

33 UYenoBek B MUPE BEILIECTB U MATEPUAJIOB 1 bubnmoreka [IOK https://myschool.edu.ru/
34 XUMUS U 370pOBbE YEIIOBEKA 1 bu6mmoreka I{OK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJ/IBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YUEHUKA

» Xumus, 10 xknacce/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxnnonepHoe obiectBo «M3narenpcTBo «IIpocBenienne»

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®Ay; AximonepHoe oob1iectBo «M3marensctBo «IIpocBemenuey

BBenurte BapuaHT

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJISL

Beenute 1. O.C.I'abpuensn, [.I"JIpicoBa «Xumus Metoanueckoe mocobue — 6a30BbIil YPOBEHb -
M.: Ipoca 2022 rox.

2. O.C.I'abpuensu, .I.OctpoymoB, «O01I1ast XuMHs B TECTaX, 3a/1a49ax, ynpaxxHeHusx. 11 kmace»
— M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YiakoBa «Xumus 11 kiacc: KoHTpoiabHbIE 1
IPOBEPOUYHBIC pabOTHI K yueOHHKY». — M.: Jlpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kimacc: HacrtonbHas kHUTa 1115
yuutens». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 knacc: HacTonpHast KHUATA JU1s
yuutens». Yacts 2 — M.: JIpoda, 2022 rox.

6. O.C.I'abpuensu, [1.B.Pemeros, U.I.OctpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI UX PEIICHUS
- M.: «lpodar, 2021rox.

7. B.I. IlenncoBa «Xumus 11 knacc noypousnsle miansl o yueouuky O.C.I'abpuensina,
I'.T.JIercoBoi» - Bonrorpan» Yuurens 2018rox.

8. M.A.Psa60oBa, Y.IO.Hesckas, P.B.JIuako «Tectsr mo xumuu 11 kmaccy, - M.: Dxk3amen, 2019t
9.9. O.C.I'abpuensin, U.I.ocTpoyMOB « XMMHUECKHI SKCIIEPUMEHT B 1Koje 11 kmacey; - M.:

Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Beeaute _ Benurenannsichttp://www.chemnet.ru ['azera « Xumus» u callT aist yuurens «f umy
Ha YPOK XUMUI

http://him.1september.ru Equnas xomexuus LIOP: ITpeameTHas kosuieKius « XUMUDY
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCIEPUMEHTHI:
xumust. Komnekuust Poccutickoro o61ieo0pa3oBaTeabpHOro nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://chem.rusolymp.ru Opranuyeckasi XuMus: JIEKTPOHHBIA YUEOHUK JIJIs1 CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: NEKTPOHHBIN YUEOHHUK
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