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IHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma mo xumuu (0a30BBIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
00pa30BaHUs COCTABJICHA HAa OCHOBE NOJOXEHHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha
YPOBHE cpeliHell o0pazoBaTeabHOI mporpaMmel, peactasieHHbIX B DI'OC COO, ®OIT COO, ¢
yuétom Konnenuuu npenonaBanust yueOHoro npenmera «Xumus» B Poccuiickoit @enepanumy,
PaGoueii mporpaMMbl BOCTTUTAHUS.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTpaeT 0COOYI0 pOjib B COBPEMEHHOMN
[IMBWJIM3AIIMHU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanbHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
(opMHpOBaHUE PALIMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3[JaHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpyXaroIlleM MUpe Kak O €AMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (OpMUPYETCS B XUMHUH
Ha OCHOBE IOHMMaHHUs BELIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSI.

TecHo B3auMOAEWCTBYS C JPYIMMH €CTECTBEHHBIMM HayKaMH, XHMHUs CTaja
HEOThEMJIEMOI 4YacTbl0 MHMPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO Tpyla H
AKHU3HU KaX0ro wieHa obmectBa. CoBpeMEHHash XMMHUs KaK HayKa CO3MJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOI'MH HAIIPaBJICHA HA pPEIICHHE INI00aNbHBIX MPOOJIEM YCTOHYHMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, OSKOJOTHUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B cootBercTBUM ¢ OOIUMMH LENSIMHA M NPUHIUIIAMUA CPEIHEro o0Iero odpa3oBaHus
conepxanue npeamera «Xumusi» (10-11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTHPOBAHO
PEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOMIMXCs, HEOOXOJUMYIO UM JUIs
BbIpa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOINO BKJIKYEHUS B JKU3Hb COLIMYMA,
IPOJOJKEHHU 00pa30BaHUs B Pa3IMUHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapisromuMu  npeamera «XuMHs» ABISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» U «OO01asi 1 HEOpraHMYecKasi XMMHUsA», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SBJISIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMA 3HAHUH MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM
3HaHUHM U3 00uIel XUMHM) U OpraHWYecKor XUMUU. POpMHUPOBAaHUE JAHHOW CHUCTEMbI 3HAHHM
OpU HM3YYCHUU TMpeaMeTa OOEeCIeYrBAaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3Hs
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepxanust KypcoB — «Opranudeckast xuMus» u «O01as 1 HeopraHudeckas
XUMHA» chopMUpOBaHa B MPOrpaMMe 110 XMUMHUHM Ha OCHOBE CUCTEMHOTO MOAXO0Ja K M3YyYEHHIO
y4eOHOro Marepuanga W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHH BEILECTBA
paccMaTpuBalOTCA HAa YpPOBHE KJIACCHYECKOM TCOPUM CTPOCHHS OPraHUYECKHX COCIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJIOB O
CJIO)KHBIX OMOJIOTHUECKM AaKTHBHBIX COEIMHEHHH. B Kypce OpraHmdeckoil XUMHHM MOJY4aroT
paszBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs TEpPBOHAYAILHBIC
IPEICTaBICHNUs O XUMUYECKOH CBA3H, KIacCU(PUKALIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIUH.

ITon HOBBIM yrjoM 3peHHs B Ipeamere «XHMHUs» 0a30BOro ypoBHS paccMaTpUBaeTcs
U3y4EHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMsl TEOPETUYECKUH MaTepual M
(aKTOJIOTHMUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XMMHs» O0OyUYalOIMIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HAThH
3HaYeHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOHOJIOTMYECKHX IO3ULUH,
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IyOKe TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3akoHa — OT 000O0Imaromer 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHU O BaXKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XUMHUYECKUX PEAKITUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
pononHsercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoOJEpXkKaHUs, HNMEIOIUMHU
KYJIbTYPOJIOTHUYECKMM M TNPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBS3M XMMHHU C JIpYTUMH HayKaMH, pacKpbIBalOT €€ poib B I[O3HABaTEIbHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUNW XUMUHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XHUMHCH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSATH €€ IS MOTOJHEHHs 3HAHUMN, pPeIleHus
MHTEJJICKTYaTbHBIX U 3KCIEPUMEHTAIBHBIX HCCIEeIOBATENIbCKUX 3a/ad. B 1einoM conepikaHue
yueOHoro mpenmMera «XuMUs» JaHHOTO YPOBHS U3YYEHHUs OPUEHTHPOBAHO Ha (hOPMHUPOBAHHE Y
00y4aroluXxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi TOHUMaHUSI PUIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYecKOro Mupa, oOyCIIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUM MEXIy HOBBIMU (paKTaMU M TEOPETHUUYECKHMHU MPEANOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpHUAJIOB.

B mnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHS W CONMATU3AIMU O0yYaIOUIUXCS
OPUHSTHIE MPOTPAMMON TO XUMHUHU TOAXOABI K OINPEACICHUIO0 CONEpKaHUsS W TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OpPMHUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX AEUCTBUN, MMEIOLINX
0a30Boe 3HaUEHUE I PA3IUYHBIX BUIOB JEATEILHOCTH: peUIeHHs IpobieM, MoKCcKa, aHalu3a u
00paboTtkn wHMOpMaIuK, HEOOXOMMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus TaK U
HA YpPOBHE cpemHero obOmiero oOpa3oBaHUs, TPH  ONPENEICHHH  COJEPKaTEIbHON
XapaKTepUCTUKU IIeNiell HM3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHME OCHOB XHUMHYECKOW HAayKH Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW [EATEeIbHOCTU YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIX0d K
OTIpeIeNICHUIO 1eJIel N3yYeHHUsI IPeMETa SBISETCS BIOJIHE OMPaBAaHHbBIM.

CornacHo aHHOM TOYKE 3pEHHUA TJIaBHBIMU HeJASIMH HU3Yy4YeHHs mpeaMera «XUMHs» Ha
6a3oBoM ypoBHe (10-11 ki1.) ssBASIFOTCSL:

— ((opmMupoBaHuEe CHCTEMBI XHMHYECKHX 3HAHUH Kak BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOM JEKaT KIIOYEBbI€ MOHATHS,
(dbyHIaMeHTallbHbIE 3aKOHBI U TEOPHUH XHMHH, OCBOEHHE f3blKa HAyKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHNIT MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHUS;

— (¢opMHpOBaHHME U Pa3BUTHE MPEJCTABICHUI O HAyYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHYECKHX PEaKIMil, HeOOXOIUMBIX IJI MPUOOpPETEHUSI YMEHUN OpUEHTHUPOBATHCS B
MHUPE BEIIECTB M XMMHYECKHUX SBIICHUH, UMEIONINX MECTO B IIPUPO/JIE, B MPAKTUUECKON U
MMOBCEAHEBHOM XU3HU;

— Dpa3BUTHE YMEHUH M CIOCOOOB JEATENHOCTH, CBSI3aHHBIX C HAOMIOACHUEM H
OOBSICHEHUEM XHUMHYECKOTO OJKCIIEPUMEHTa, COONIOJCHHEM TpaBHII 0E30MacHOTO
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oOparieHus ¢ BeIeCTBAMH.

Hapsimy ¢ aTuM conepikaTenbHas XapaKTepUCTHKA MeNiel U 3a/1a4 u3y4eHus IpeMeTa B
mporpaMMe 1Mo XMMHUHM YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B cHCTeMe cpeaHero obOmiero ooOpaszoBanus. CerojHs B TMpENoJaBaHUUM XUMHUU B OOJbIICH
CTCTIICHH OTAAETCS TPEANOUYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OOyueHwus,
OpUEHTUPOBAHHOM Ha TMOATOTOBKY BBIYCKHUKA, BIAJCIONIET0O HE Ha0OpOM 3HAaHUU, a
(GYHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMU M YMEHHUSMHU AaKTHUBHOTO MOJTy4YEHUS
3HAHUU U MPUMEHEHUS UX B PealbHOM JKU3HHU JUISl PEeIlIeHUs] MPAKTUUYECKHX 3a7ay.

B oroii cBA3M Tmpu  u3ydeHUHM TmpeaMeTra  «XUMHS» JTOMUHUPYIOUIEE 3HAYCHHUE
MPUOOPETAIOT TaKUe IIeNTK U 32241, KaK:

1. apgantamms oOy4arommxcs K  YCIOBHSIM  JWHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHNUE HWHTEUIEKTYaIbHO PAa3BUTOW JUMYHOCTH, TOTOBOM K caMOOOpPa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIIPHOMY NPUHSTHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

2. ¢dopMHpOBaHHE y OOYYAIOMMUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIHH ),
UMEIOUINX YHUBEPCAIbHOE 3HAU€HUE ISl Pa3jNuYHbIX BUAOB ACSTEILHOCTU: PEUICHHS
npoOjeM, TIOMCKa, aHaau3a W 00paboTku WHGOpPMAIUK, HEOOXOAUMBIX IS
NPUOOPETEHUsST OMbITa NEATEIHHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B IMO3HAHUU
XUMHUH, a TaKKe I OLEHKH C TIO3WIMHA HKOJIOTUYECKOW OE30MacHOCTH XapakTepa
BIIUSTHUSL BEIICCTB M XMMHUYECKUX IPOIECCOB HA OPraHHM3M YEJIOBEKa U MPHPOIHYIO
cpeny;

3. pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaronuxcs: CoCOOHOCTH CaMOCTOSITEIFHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHUU B
COOTBETCTBUU C  IKU3HEHHBIMH IOTPEOHOCTSMH, HCIIOJIIB30BATh  COBPEMEHHbIE
MH(}OpPMallMOHHBIE TEXHOJIOTUU JUIS MTOMCKA M aHalu3a y4eOHOW W HAyYHO-TIOMYJISIPHOM
nH(pOpPMaLMU XUMUYECKOTO COACPKAHMS;

4. ¢dopMupoBaHHME ¥ pPa3BUTHE Yy OOYYAIONIUXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIUICHHSI, HaOTIOJATeIbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOMUMBI, B YaCTHOCTH, NpU IUIAHUPOBAHMM U TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

5. BocnuTaHWe y OOydJarommuxcs YyOeKAEHHOCTH B TYMaHHCTHYECKOW HANpPaBJICHHOCTH
XUMHUHM, €€ BaXHOM pOMM B pEIIEHUH TJI00ANbHBIX MPOOJIEM pPalMOHAIBHOTO
NPUPOIONOIL30BAaHUS, TIOMOJHEHUS OSHEPreTHYEeCKHX PECypcoB M COXpaHEHUS
IPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJMMOCTH OEpeXHOro OTHOLICHHUS K
OpUPOJIE W CBOEMY 370pPOBBIO, a TaKKe NPHUOOPETEHHUS ONbITa HCIOIH30BAHUS
MOJTYyYEHHBIX 3HAHUW AJI MPUHSTHS TPAMOTHBIX PEIICHUN B CHUTYallUsSX, CBS3aHHBIX C
XUMHUYECKUMH SIBIICHUSIMHU.

Ienn u 3amaum u3ydeHUs npeamera «XUMHs MOTYYHIN MOAPOOHYI0 METOIUYECKYIO
UHTEepIpeTanuio B pasnene «llinaHupyemble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl MO XUMHU,
Onarogaps yemy oOecredyeHo 4€TKOe MpEeACTaBIEHHWE O TOM, KaKhe 3HAHWUS U YMEHHUS UMEIOT
IpsIMOE OTHOIICHHE K pean3alui KOHKPETHOMN IIeIH.

B ydeOHOM miaHe cpemHero ooOImero oOpa3oBaHUs NpeaMeT «XHMHs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MPeaAMETHON 001acTn «EcTecTBEeHHO-HAYYHBIE TPEAMETHI.

OO01mee yncno 4acoB Il M3ydeHuss XxumMuu — 68 vacoB: B 10 kmacce — 34 ygaca (1 4gac B
Henento), B 11 kimacce — 34 gaca (1 yac B Heenio).



Bocrnuranue sBisieTcsl OTHON M3 BaXKHEHIIIMX COCTABIISIIONINX 00pa30BaTeILHOTO IIpoiiecca
Hapsny ¢ oOydeHueMm. J[OMONHSS APYr Apyra, oOy4eHHe M BOCIIUTAHUE CIYXaT €AHMHOW IeIu:
LEJIOCTHOMY Pa3BUTHIO JIMYHOCTH IIKOJIbHUKA.

IOHo1meckuit Bo3pact — 3T0 nMeproj BEIpaOOTKH MUPOBO33PEHUS, YOeXKIEHUH, XapaKkTepa U
KU3HEHHOTO camoorpeaeneHus. s nudHocTH oOpeTaeT IEHHOCTh CHCTEMa OIpeAeTIeHHO
OPHUEHTHPOBAHHBIX ITOCTYIKOB, BO3PACTAa€T 3HAYUMOCTh (YHKIIMH CaMOKOHTPOJIA, KOTOpas
cpabaThIBaeT B pa3IMYHBIX 110 THUITY MTPOOJEMHBIX CHTYaIUsX.

B crapmiem mkoapHOM BO3pacTe MPOMCXOIUT CHCTEMATH3alMsl TOTYYEHHBIX 3HAHHM,
YCBOEHHE TEOPETUYECKUX OCHOB pa3JIMYHBIX JUCIUIUINH, O0O0OIIEeHHWE 3HAHWN B EIUHYIO
KapTUHY MUpa, Mo3HaHue punocockoro cMeicia sieneHnil. Kak nmpaBuio, nHTepec K y4eHuro (K
€ro COJEP>KAHUIO U MPOLECCY) MOBBIIIAETCS, TAK KaK BKJIIOYAIOTCS MOTHBBI CAMOOIIPEICIICHUS U
MOATOTOBKUA K CaMOCTOSITENIbHOM >KM3HU. MMeeT MecTo coueTaHue M B3aMMOIPOHHUKHOBEHUE
IIMPOKUX COIMAIbHBIX M TI03HABATEIbHBIX MOTHUBOB. SIpKO BBIpaXKE€HA MPOU3BOJIbHAA
MOTHBAIIMsI, TaK KaK XOPOIIO OCO3HAIOTCS MPUYMHBI OTHOIIEHUS K ydeOe. CTaplieKIacCHUKH
y’Ke TOTOBBI K CaMO0OOPa30BaHUIO.

K crapmemy mKoJIbHOMY BO3pacTy CKJIAQJIbIBA€TCS HCCIEIOBATEIHCKOE OTHOIIEHUE K
y4eOHBIM MpeaIMeTaM U YMEHUE HaXOAUTh U CTaBUTh mpoodsiemy. [loaTomy B yueOHOM Tporiecce
WX TPUBJIEKAET CaM XOJ aHaliu3a 3aJay, CPABHEHHUE PA3IMYHBIX TOUYEK 3pPEHUs, JUCKYCCUU U
OOBSICHEHUS, KOTOPBIE 3aCTaBISIIOT JAyMaTh. MEHSETCS B 3TOM BO3pPacTe M pPOJIb YUUTENs: OH
BBICTYIIA€T YK€ CKOpee KaK KOHCYJIbTaHT Mo mnpenMery. Ho BocnurarenbHble aCMEKThI
MpEenoiaBaHus MPEIMETOB OCTAIOTCS.

BaxneimmM ycmoBueM peanu3allid BOCIHUTATEIBHOTO IMOTEHIIMAIA YPOKOB SIBISICTCS
OpraHu3aiys aKTHBHOM JCATENHHOCTH YYaIlMXCsl Ha pPa3HBIX YPOBHAX IT03HABATEIHHOU
CaMOCTOSATEILHOCTH.

[Iporpamma BocnUTaHWsS Ha YpPOKaX XHMHU pealu3yeTcs dYepe3: BOCHUTAHUE
JUYHOCTHBIX KAauyeCTB K TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSTEIbHONW HWH(OPMAIMOHHO-
MO3HABATEIILHON NEATEIbHOCTH, BJIAJICHUE HABBIKAMU MOJyUYEHHUS HEOOXOAUMON WH(pOpMaIun
U3 CIIOBapeil pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX WH(OpMALnu,
KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH WHGOPMAIMIO, TOTYyYaeMYI0 W3 Pa3IHYHBIX
HCTOYHUKOB.



COJEPKXAHUE OBYYEHUSA
10 KJIACC
Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHM4ecKo XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B MTOJTYUYECHHU
HOBBIX BEUIECTB U MaTepuasoB. Teopus CTpoeHMsI OpraHuyecKkux coeaquHenuii A.M. byrneposa,
e€ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (OpPMYNBI OpPraHUYECKUX BellecTB. ['omororus,
u3oMepusi. XuMudeckas CBsI3b B OpraHMUeCKUX COSUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupukanuu  OpraHmdyeckux  BemecTB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas)) W TPHUBHAIbHbIE HA3BaHUA BaKHEUIINX
MIPECTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

JKcnepUMeHTAJbHbIE METOAbl H3yYeHH S BelIeCTB H MX NMpeBpallleHn i

O3zHakoMJIeHHE C 00pa3llaMd OpPraHMYeCKHX BEIIECTB M MaTepuajlaMh Ha WX OCHOBE,
MOJICTTUPOBAHUE  MOJEKYJT  OpPraHMYECKUX  BEIIECTB,  HAOJIOACHWE W  ONHCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIlEHUI0 OPraHUYECKUX BEIIECTB MpPH HarpeBaHUU
(rutaBrieHue, OOYTIIMBAaHUE U TOPCHUE).

YraeBogopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psAn. MeTaH W 3TaH — MpOCTEHIINe
MPEICTABUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBONCTBA (peakuuH 3aMelleHus |
TOpPEHUsI ), HAXOXK/IEHUE B IIPUPO/IE, TIOJYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUHN psAll. DTUIIEH U MPONUIIEH — MpoCTeuine
MPECTABUTENIN AJIKCHOB: (DU3MYECKHE W XUMHUYECKHE CBONCTBa (pEakluu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUSL, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJydeHHE U TPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u metunOyraauen-1,3: ctpoeHue, BaXHEHIINE XUMHYECCKUE
cBoiicTBa (peakius noaumepusanun). [lonydeHne cMHTETHYECKOTO KaydyKa U Pe3UHBIL.

ATNKWHBI: COCTaB W OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKHA psl. AIETHICH —
MIPOCTEUIINIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NISCKHUE U XUMUYECKHE CBOHMCTBA
(peakuuu THAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOydYeHUE U IPUMEHEHHE.

Apensl. benszon: cocraB, cTpoeHHe, (QU3MYECKHE M XMMHUYECKHE CBOMCTBA (peakiuu
rajJloreHUPOBaHUSI W HUTPOBAHMS), TMOJIyYEeHHE U NpUMEHeHUuEe. TOKCMYHOCTb apeHOoB.
I'eneTnyeckas CBsI3b MEXKY YIVIEBOJIOPOJAMU, TPUHAIICKAITUMU K PA3JIMYHBIM KJlaccaMm.

[IpupoaHbie HICTOYHUKH YTIIeBOAOPOAO0B. [Ipupoanblil Ta3 U momyTHble HE(TAHbIE ra3bl.
Hedtsr u e€ mnpoucxoxnaenue. CrnocoObl mepepabOTKM HEPTH: TEPEroHKa, KPEeKUHT
(TepMUYECKHH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro NepepaboTKH.
JKcnepUMeHTAJIbHbIE METOAbl H3yYeHH S BelIeCTB H UX NMpeBpallleHn i

O3nakomiieHHe ¢ oOpa3lamMM IUIacTMacC, KaydyKoB M pe3uHbl, Koywiekiuu «Hedts» u
«YT0NbY», MOACIUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJOT€HONPOU3BOAHBIX, IPOBEICHUE
MPAKTUYECKON PaOOTHI: OTYYCHHE STUIICHA U U3YUYEHUE €TO CBOWCTB.

Pacuérnnie 3agaun

Boruncnenuss mo ypaBHEHHIO XMUMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYEeCTBa
MCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaklUUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/JHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:kamme oprannyeckue coeInHeHUs

[IpenenpHBIE OJHOATOMHBIC CHHPTHL. METAaHONT W 3TAHON: CTPOCHHE, (UIUYECKUE H
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METaNIaMH, TaJIOT€HOBOJIOPOJIAMHU, TOPEHUE),
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puMeHeHre. BonopoiHble CBA3M MEXy MOJIEKYJIAMH COIUPTOB. JleficTBME METaHOa U 3TaHOIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbBIE CHHPTHL. DTHICHTIIMKOIb W TJMIEPUH: CTpPOeHHUE, (U3HUECKHUE W
XUMHUYECKHE CBONCTBA (B3aMMOACHCTBHE CO MIETOYHBIMHA METaNIaMHi, Ka4eCTBECHHAS pEaKIIUsI Ha
MHOIOaTOMHBIE cHUpPTHI). JleficTBue Ha opraHusMm uenoBeka. lIpuMeHeHue rinuuepuHa u
STUJIEHTJIUKOJIS.

®deHoJI: CTPOCHHUE MOJICKYJbI, (DU3WYecCKre W XUMHYECKHE CBOWCTBA. TOKCHUYHOCTH
denona. [Ipumenenne Genona.

Anpaeruapl U KeToHbl. dopmanbaerui, aneTalbIeTH]: CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA (peaklMH OKHUCICHUS M BOCCTAHOBIICHMS, KaYECTBEHHBIC PEAKIINH),
MOJIy4YeHUE U IPUMEHEHUE.

OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC KUCIOTHL. MypaBbUHAS U YKCYCHAS! KUCIIOTBL:
CTpoeHue, PU3NIecKre U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIKE /IS KJIacca KHCIIOT, PEaKIus
stepudukanmum), MoiydeHne U mnpumeHeHue. CreapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. Mblla KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.

Crnosxuble 3(¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

VYTneBoabl: cocTaB, KJIacCHU(pUKaIUs YIIeBOA0B (MOHO-, TU- U MoMcaxapuisl). [moko3a
— MPOCTEUIINI MOHOCAXapHJ: OCOOCHHOCTU CTPOSHHS MOJEKYJbI, (U3NUECKUEe U XUMHUYECKUE
cBoiicTBa (B3aumogeiictBue c¢ ruapokcuaoM Meau(ll), oxucineHne amMMuadyHbBIM PAacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npUMeHeHue, ouonoruueckas poib. DotocunTes. OpyKTo3a Kak U30MEp IITFOKO3bI.

Kpaxman u nemnono3a kak nprupoaHsle noauMepsl. CTpoeHne Kpaxmana U HEJUTF0I03BL.
duznyeckue 1 XUMUYECKHE CBONCTBA KpaxMaJa (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIOM).
JKCNepPUMEHTAIbHbIE METOAbI H3y4YeHHS BELIECTB U MX NpPeBpalleHu i

[TpoBenenue, HAOMIOICHNE W OTMIMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIHPTOB,
KAueCTBEHHbIE pPEaKUHUH OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaom wmeau(ll)),
MHOT'OaTOMHBIX CIUPTOB (B3auMojeiicTBuEe TiuuepuHa ¢ ruapokcuaom meau(ll)), ampaernnon
(okucneHWMe aMMHUAYHBIM pacTBopoM okcunpa cepebpa(l) wu  rugpoxcumom  memu(ll),
B3aMMOJICHCTBUE KpaxMaja ¢ MOJOM), MPOBEACHUE MPAKTUUECKOW pabOThl: CBOMCTBA PacTBOpa
YKCYCHOM KHCJIOTHI.

Pacuérnbie 3agaun

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBa
MCXOJHOTO BEIIECTBA WJIM TPOAYKTAa pPEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

A3oTcoaeprkaniue OpraHu4ecKue coeJUHeHHs

AMUHOKHCTIOTHI Kak aM(oTepHble opraHuveckue coenuHeHus. Ousnueckue U
XUMHYECKHE CBOIICTBA aMHUHOKUCIOT (Ha npuMepe IMIMHA). buHojormueckoe 3HadyeHHE
aMUHOKHCIIOT. [lenTuast.

benku kak mpupoHBIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4yHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa O€NKOB: THUIPOJIU3, JE€HATypalus,
KaueCTBCHHBIC PEAKIIH Ha OCITKH.

JKcnepUMeHTAJIbHbIE METOAbl H3yYeHH S BelIeCTB H UX NMpeBpallleHn i
HaGmtonenne u omucaHue JEMOHCTPAIIMOHHBIX OMNBITOB: JIEHATYyparus OEIKOB MpH
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HarpeBaHUH, LIBETHbIE PeaKLUU OEJIKOB.

BbicokomonekyIsipHbIe COeTHHEHHUS

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COCAMHEHHWN: MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3allUU, CPEIHsAs MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — IOJIMMEPU3ALIS U ITOJIMKOHEHCALIHSL.
JKCIepUMEeHTabHbIEe METOAbI H3y4YeHH sl BellleCTB U UX NMpeBpalleHui

Os3HakomiieHHe C 0Opa3laMM NPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB.
MexknpeaMeTHbIe CBS3H

Peanu3zanus MeXnpeaMETHBIX CBA3EH MpU M3ydeHUU opraHuuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
MOHSITUMH, SBISAIOLIMXCA CUCTEMHBIMU AJIs1 OTJIEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

— OOmue ecTecTBEHHO-HAY4HbIE MOHATHS: SIBJICHUE, HAYYHBbIH (AaKT, TUNOTE3a, 3aKOH,
TEOpHsl, aHallu3, CUHTE3, KJacCHU(UKalus, MepUOIUYHOCTh, HAOIIOJCHHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHHUE.

— ®usuka: marepus, SHEpPrus, macca, aToM, 53JEKTPOH, MOJIEKYJa, SHEpreTH4ecKui
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHME BEIIEeCTBAa, (PU3MUECKUE
BEJIMYMHBI U €JUHUILIBI UX U3MEPEHUS.

— bwuonorus: kierka, opranuszMm, 6mocdepa, oOMEH BEUIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIiIeBOIbl, )KUPbI, (DEPMEHTHI).

— T'eorpadus: MuHepassl, TOpHBIE TOPOABI, OJE3HbIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

— TexHosorusa: NMILEBBIE MPOAYKTHl, OCHOBBI pPAallMOHAIBHOIO IHTAaHUS, MOIOLIUE
CpEZCTBA, JEKapCTBEHHbIE 1 KOCMETUYECKHE MTPENnapaThl, MaTEpUalIbl U3 UCKYCCTBEHHBIX
U CUHTETHYECKHX BOJIOKOH.

11 KJIACC
Teoperuvyeckue OCHOBbI XUMHMHU

XuMUUecKuil asneMeHT. AToMm. Sapo aToma, HW30TONBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTUYecKre yPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTAIH, S-, P-, 0- 3seMeHThl. OCOOCHHOCTH
pacmnpeneNeHus 3EKTPOHOB MO OPOUTANIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(UTYpalKs aTOMOB.

[lepuonuueckuii 3axkoH u Ilepuoauueckas cucrema XuUMHYecKux 3yemeHToB /JI.U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H [lepuoanyueckoil CHUCTEMBbl XUMHUYECKUX
sneMmeHToB J[.MI. MenneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CII0KHBIX BEIIESCTB
0 TPYIIaM U nepuogam. 3HaueHue MepUoINIECKOro 3aKOHa B Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHUIbI XUMHUUYECKOW CBSA3M (KOBAJICHTHAs
HEMOJISIpHasl W TOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl 0Opa3oBaHMs KOBAaJCHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN). BomopoaHast cBsizb. BaneHTHOCTD.
DIEeKTpOOTpULIATENBHOCTE. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHWOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BeIlleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucTtemMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOpbl. MaccoBasi 107
BEILIECTBA B PACTBOPE.



Knaccudukanmss Heopranmdeckux coeauHeHuid. HomeHkiiarypa HeopraHWYECKHUX
BEIECTB. |'eHeThueckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3IuYHBIM
KJIacCaM.

Xumnueckass peakius. Kimaccupukanuss XMMUYECKUX PEaKIMA B HEOPraHHMYECKOW H
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaAICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT Pa3iUyHbIX (hakTopoB. OOpaTUMble PEaKIIH.
Xumnueckoe paBHOBecHe. DakTOpbl, BIUSIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.

DnexTponuTuueckas aucconuanus. CuibHbIe W clnadble AeKTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHCIas, HEUTpaIbHasl, IeIouHas. Peakiinu HOHHOTO OOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

JKcnepUMeHTAJbHbIE METOAbl H3yYeHH S BelIeCTB H UX NMpeBpallleHn i

Hemonctpanust Tabnuiy «llepuoamdeckass cucTeMa XUMHUYECKHX dnemeHToB JI.U.
MenneneeBay, M3ydeHHE MoOJeNeld KPUCTAUIMUECKUX PeHIEToK, HaOMI0JeHHEe U OINHCaHue
JEMOHCTPAIIMOHHBIX U JIa0OpAaTOPHBIX OMBITOB (pa3ioXeHHe MEepOKCHAa BOJOpOAa B
NPUCYTCTBUM  KAaTaW3aTopa, ONpEIEICHUE Cpeabl pacTBOPOB BEHIECTB €  I[OMOIIBIO
YHHUBEPCATHHOTO MHIWKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEICHUE MPAKTUIECKONH pabOThI
«BnusHre pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

PacuétHble 3agaun

Pacu€rel mo ypaBHEHUAM XUMHUUYECKUX PEAKIMHA, B TOM YHCIE TEPMOXUMUYECKUE
pacy€Thl, pacU€THI C UCIIOJIB30BAHNUEM MTOHATHUS «MACCOBAasl JOJIs1 BEILIECTBA.

Heopranuueckasi xummusi

Hemeramnsl. Ilonokenue HemetawioB B Ilepuoamdeckoid cuUCTEME XUMHUYECKUX
snementoB JI.MI. MenneneeBa M OCOOCHHOCTH CTpOEHHS aroMoB. (DU3HYECKHE CBOWCTBA
HEMETaJUIOB. AJUTOTPOMHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUYECKUE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (TaJlor€HOB, Cephl, a30Ta, (ocdopa,
yIiepoJia U KPEMHUs) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHUN ).

[IpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue meramioB B lleproanyeckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.1. Menneneea. OcoOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. O01me
¢dbuszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHUYCCKUHN Psijl HaNPSIKEHUH
METaJIOB.

XUMHUYECKUE CBOMCTBA BaXXHEUIIUMX METAJUIOB (HATPUM, Kajduil, KalblUi, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl MoMydeHus: MeTauIoB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.
JKcnepUMeHTAJTbHbIE METOAbl H3yYeHH S BelIeCTB H UX NMpPeBpallleHn i

W3ydyenne xomnekuun «MeTamasl W CIIaBbl», 00pa3lloB HEMETAJIOB, pELICHHE
9KCIIEPUMEHTANBHBIX 3a/1ay, HaOMI0JeHUE W ONMHCAHHE JEMOHCTPALMOHHBIX M JaOOpaTOPHBIX
ONbITOB (B3aMMOJEWCTBHE THUAPOKCHIA ATIOMHHHUS C pacTBOpAMU KHCIOT U IIENOYEH,
KauyeCTBEHHbIE PEaKIK Ha KATHOHBI METAJIJIOB).

PacuétHble 3agaun

Pacuérel Maccel BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMU BELIECTB, pacuy€éThl Macchl (00BbEMa,
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KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

Xumus 4 KU3Hb

Ponp xwmum B oOeCHeUeHWH OKOJOTUYECKOW, DHEPreTHYECKOW W  IMHUIIEBOU
0€30MacHOCTH, PAa3BUTUM MEIUIMHBL [lOHATHE O HAay4HBIX METOJaX MO3HAHHS BEUIECTB U
XUMUYECKHUX PEAKLIUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLHUIAX T[POMBIIUIEHHOTO TOJTYYEHHUS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MaTEpPUAIOB: BaKHEWIINE CTPOUTENBHBIE MATEpUAJIbL,
KOHCTPYKLMOHHBIE MaTEpHUaJIbl, KPacCKH, CTEKJIO, KepaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

Xumusi ¥ 3J0pOBbE YEJIOBEKA: MpaBWJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX NPENaparoB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeamMeTHbie CBA3U
Peanuzamust MeXIpeAMETHBIX CBSI3€d MPU U3yYEHUM OOIIEH M HeopraHWdeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOLINX €CTeCTBEHHO-HAYUHBIX MMOHATUH, TaK
U TIOHATHH, SBISIIOIIUXCS CHUCTEMHBIMHM [UISl OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYyYHOI'O
LUKJIA.

— OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAy4YHBIM (akT, TMIIOTE3a, 3aKOH, TEOpus,
aHaJIU3, CHHTE3, KiacCcuPUKalus, TM[EPUOJUYHOCTh, HAOIIOACHHUE, OSKCIEPHUMEHT,
MOJIEJINPOBAHUE, U3BMEPEHHUE, SBIICHHE.

— @usuka: Matepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUECKHI YPOBEHb, BEIIECTBO, TENO, 00BEM,

— arperatHoe COCTOSIHHE BEIIeCTBA, (DU3MYECKHE BEIUYUHBI U CIUHUIBI X HU3MEpPEHUS,
CKOpOCTb.

— buonorus: kimeTka, opraHusM, 3KocucTema, Omochepa, MaKpo- W MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

— T'eorpadusi: MuHEpasbl, TOPHBIE OPOIbL, TOJIE3HBIE HCKOIIAEMBbIE, TOIIIIUBO, PECYPCHI.

— Texnomorus::  XMUMHYECKass  NPOMBIIUIEHHOCTb,  METAJUIyprus,  IPOU3BOACTBO
CTPOUTENBHBIX  MaTEpPUANIOB,  CEIbCKOXO3SAMCTBEHHOE  IPOU3BOJCTBO,  IHUIIEBas
IIPOMBILUIEHHOCTb, dapmaneBTUYECKas IIPOMBILUIEHHOCTb, MIPOU3BOJCTBO
KOCMETUYECKHX  MpenaparoB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MaTEpHAJIOB,
AJIIEKTPOHHAS MIPOMBILIIIEHHOCTb, HAaHOTEXHOJIOTHUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yabTaTaM OCBOEHHUS OOYy4YarOMIMMUCS
porpamMM CpemHero o0miero oOpa3oBaHHs (JUYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hay4Ho-MeToanuecko OCHOBOW JUIsi pPa3pabOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
IIPOrpaMM CpeTHEro 00IIeTr0 00pa30BaHus ABISETCS CUCTEMHO-ESTEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBHM C CHUCTEMHO-AEATEIHLHOCTHBIM MOJIXOJOM B CTPYKTYpE JHYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro o0Iiero o0pa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE:

— 0CO3HaHHE O0YYAIOUTUMHUCS POCCHHCKON TPaKTaHCKOW UACHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEACIICHHIO;

— HaJIWYUe MOTUBALMU K O0YUEHUIO;

— IICJICHAINPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUU JTUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINKI 0a30BOM HAYKH XUMHUH,

— TOTOBHOCTH M CIIOCOOHOCTh OOYYaIOUIUXCS PYKOBOACTBOBATHCS B CBOCH JESATEILHOCTH
[EHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, MPUCYIIUMHU LEJIOCTHOW CUCTEME XUMUYECKOTO
o0pa3zoBaHus;

— HAJIAYUE MPABOCO3HAHMS SKOJOTHYECKOW KYIBTYphl M CIIOCOOHOCTH CTaBUTH IENU U
CTPOUTD JKU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNabTaThl OCBOCHUS MpeaMera «XHUMHS» JAOCTUTalOTCs B E€IUHCTBE
yueOHOM M BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUHM C€ T'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH U HJe€allaMd POCCHUUCKOTO
rpaXAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M MpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOLIMMH TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIM4HOCTHBIC Pe3ybTaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAXKAIOT CHOPMUPOBAHHOCTH
OMbITAa TIO3HABATENILHOM M TPAKTHYECKON JCSITENbHOCTH OOYJarOMMXCs [0 peaau3alud
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

— 0CO3HaHUs O0YYaIOIUMUCS CBOMX KOHCTHTYIIMOHHBIX TIPAaB U OOS3aHHOCTEH, YBaKCHHUS
K 3aKOHY U MPABOMOPSIIKY;

— TPEICTAaBICHUS O COLMAJIBHBIX HOpMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOUICHWH B
KOJUICKTHUBE;

— TOTOBHOCTHU K COBMECTHOM TBOPYECKOMU JESTENbHOCTU MPH CO3JIaHUHU YUEOHBIX MTPOEKTOB,
pemieHnH  y4eOHBIX WM TIO3HABATENBHBIX  3a/1ady, BBIMOJIHCHHMH  XHUMHUYECKUX
HKCIIEPUMEHTOB;

— CHOCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHUKY M apryMEHTHI
JIPYTUX IPU aHAIHU3€ Pa3IUYHbIX BUJIOB YU4EOHOH eATeNbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

— IICHHOCTHOTO OTHOIIEHHS K HCTOPHMYECKOMY M HAyYHOMY HACJIETUIO0 OTEUECTBEHHOM
XUMUH;

— YBaXEHHUs K MIpPOIECCY TBOPUECTBA B OOJIACTU TEOPUU U MPAKTUUYECKOTO MPUMEHEHHS

XUMHH, OCO3HAaHUA TOro, 4YTO JOCTHIKCHHA HAaYKW €CTb PE3YJbTaT JJIHUTCIbHBIX
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HaOJI0/IEHUH, KPOITOTIMBBIX 3KCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPYy/a YYEHBIX
U TIPaKTHKOB;

UHTEpeca M T[I03HABATEJIbHBIX MOTHBOB B TIOJYYEHUU U TOCIEIYIOIIEM aHalIu3e
nH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBS3aHHBIE C XHUMHUYECKUMHU SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE ITOBEIECHUE M ITOCTYNKH CBOMX TOBapUIIEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

NOHMMaHMs LIEHHOCTEH 310poBOoro M Oe3omacHoro oOpas3a >KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHUST K COOCTBEHHOMY (M3UYECKOMY U ICHUXUYECKOMY
3JI0POBBIO;

coONrofcHMs TPaBUI OE30MAaCHOTO OOpAIEHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOM JESATEIBHOCTH;

MOHWMAHUS [IEHHOCTH TPaBWJI WMHIUBUAYaTbHOTO U KOJUIEKTUBHOTO O€30MMacHOTO
NOBEJICHUS B CUTYalUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHHUS TOCJEICTBUN W HENPHUATHS BPEIHBIX MPUBBIUEK (YIOTPEOISHUs aJKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKaTUBHOM KOMIETEHTHOCTH B Y4e€OHO-MCCIIENOBATENbCKON NIEeATEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUICHUM MPaKTHYECKHX 3a7ad COLHUAIbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YyYEHHIO MpoeccHil pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMHUH;

YBa)XKEHUsI K TPYLY, JIOASIM TPyZa U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHUIYaJbHONH TpaeKTopuu oOpa3oBaHus,
Oyaymeit mpodeccun W peaau3alid COOCTBEHHBIX KM3HEHHBIX IIJIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XHMHMM, HHTEPECOB M MOTpeOHOCTEeH
00111eCTBA;

6) IK0JI0OrM4ecKOro BOCIIMTAHUSA:

DKOJIOTMYECKH  [eJIeCOOOpa3HOTO  OTHONICHHWS K  TOPHPOJAe, KaK  HUCTOYHUKY
CYILIECTBOBaHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TI00AIEHOTO XapaKTepa KOJOTUIECKUX MPOOIeM, BIUSHUS SKOHOMHYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHOMN U COLIMATIBHOM CPEBL,;

OCO3HaHUS HEOOXOIMMOCTH UCIOJIb30BAHUS JOCTHKEHUM XUMHH JIJIS1 pELIeHHs BOIIPOCOB
pallOHATBHOTO MPUPOAOIIOIH30BAHNS;

AKTUBHOT'O HEMPUATHUS ACHCTBUH, MPUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHOU cpene,
YMEHUs IIPOTHO3UPOBATH HeOIaronpusTHbIE JKOJIOTHUYECKHE MIOCJIEICTBUS
MPEAIPUHUMAEMBIX JIEUCTBUI U IPEAOTBPALIATh UX;

HaJIM4YHA Pa3BUTOr0 3SKOJIOTMYECKOI'O0 MBINIICHU, 9KOJIOTHYCCKOU KYJIBbTYpPEI, OIIbITa
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JESATEIIBHOCTH JKOJIOTMYECKON HAINPaBICHHOCTH, YMEHHs PYKOBOACTBOBATHCSA HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON U COIMAILHOW MPAKTHUKE, CIOCOOHOCTH M YMEHHS
AKTUBHO IPOTHBOCTOSATH UJCOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHMSA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU W OOIIECTBEHHOW MPAKTUKH;

NOHMMAaHUA Cclenu(UKY XUMUU Kak HayKd, OCO3HaHus e€ poiu B (popMHpOBaHUU
pAIMOHATILHOTO HAYYHOTO MBIIIICHUS, CO3/JaHUU I[EIOCTHOTO TPEACTaBICHUs 00
OKPY’KaIOIIEeM MHUpE KaK O €JUHCTBE HPHUPOAbl M YEIOBEKAa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH M pelIeHUuH MpoOieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;
yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMMHHU AJII COBPEMEHHOW IUBWIM3ALUU: B €€
TYMaHUCTUYECKOH HAampaBJICHHOCTH M BaXXHOW pOMM B CO3/JaHUU HOBOU 0a3bl
MaTepuadbHOW KYJIBTYPHl, PEHICHHH TJIOOANBHBIX MPOOJEM YCTOMYMBOTO pPa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, YJHEPTETUUECKOM, UINEBON U IKOJIOTUYECKOM O€30MacHOCTH,
B Pa3BUTUM MEIUIIMHBI, OOCCIICUEHUU YCIOBUU YCIEIIHOTO TPyAa U JKOJIOTHYECCKU
KOM(OPTHO# KM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TIOHMMaHHUsl CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH WCIIOIb30BaTh IOTYYaeMbIe
3HAHUA JJIS aHajdu3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MUpa W MPOUCXOMSAIIUX B
HEM HM3MEHEHUH, yMEeHHUs JAelaTh OOOCHOBAaHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAyYHBIX
(akTOB ¥ UMEIOIIUXCS IAHHBIX C IeJIBIO MMOIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;
CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XHMHUYECKUE 3HAHWS IS PEUICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIbCKOMN ACSITEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIY4YCHHIO HOBBIX 3HAHUW MO XMMHH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpECa K OCOOEHHOCTSM Tpylda B Pa3IudHbIX cdepax MNpoecCHOHATBHON
JeATETbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeramnpeamMeTHble pe3ysbTaThl OCBOEHHs Y4eOHOro mpeamera «XHMHS» Ha YpPOBHE

cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIsI (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCS MEXKIUCHUIITMHAPHbIC
(MeXmpenMeTHbIE) OOILIeHayuyHble MOHATHUS, OTPAXAIOIUE IEJIOCTHOCTh HAyYHOU
KapTUHBI MHUpaA U CHCI_[I/Iq)I/IKy MCTOOB IIO3HAHHA, HUCHOJIB3YCMbIX B CCTCCTBCHHBIX
Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBICHHE, MpPOIeCC, CHCTEMa, HAy4YHBIH (axT,
NPUHIAI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeOBaHHE, HaOIIOICHUE,
U3MEpEHUE, SKCIIEPUMEHT U JIpYyTHe);

yHUBEpCaJdbHble  y4deOHble  feiicTBUS  (TO3HABaTeNbHbIE,  KOMMYHUKATHUBHBIE,
perynsTuBHBIC), obecrneunBaronue (GpopMupoBaHue (QPyHKIIMOHAIHHOW TPAMOTHOCTH H
COLMATBHOM KOMIIETCHIMH 00yJaroInXCs;

CIIOCOOHOCTh ~ OOyYarommMxcs  HMCIHOJIB30BaTh  OCBOCHHBIE  MEKIUCITUILUIMHAPHBIC,
MHUPOBO33PEHYECCKHE 3HAHHS U YHHBEPCAIbHBIC YIeOHBIC ICHCTBHS B TIO3HABATEILHOU H

COIMAJIBHOM MPAKTHUKE.
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MertanpeameTHble pe3ynbTaThl OTPAXKAIOT OBJIAJICHHUE YHUBEPCATbHBIMU Y4EOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHUCTBUSMU.
Ilo3naBaTe1bHBbIE YHHBePCAIbHbIE YUeOHbIe AeiCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

— CaMoCTOSTENbHO (HOPMYNIHUPOBATh M aKTyaJIU3UpPOBaTh IMPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

— OMIpeAensaTh LETU NeATENIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTD PE3YNIbTAThl ACATEIHLHOCTH C MOCTABJIECHHBIMU LESIMU;

— UCHOJb30BaTh NPU OCBOCHUU 3HAHUU MPHUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICISTH
XapaKTepHble MPHU3HAKW TOHATUNA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIH30BaTh
COOTBETCTBYIOIIME NOHATUS ISl OObSICHEHUS OTNIENbHBIX (PAKTOB U SBICHUIA;

— BbIOMpaTb OCHOBaHUS W KpUTEpUU [UIs KiIacCU(PHUKAIMM BEHIECTB M XHMHUYECKUX
peaKIuii;

— yCTaHaBJIMBATb MPUYUHHO-CIEACTBEHHBIE CBS3U MEXIY N3YyUaeMbIMH SIBJICHUSIMU,

— CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTUH),
BBISIBJISAITH  3aKOHOMEPHOCTM U MPOTUBOPEYMsST B  PAacCCMATPUBAEMBIX  SIBJICHUSX,
(GbopMyITUPOBATH BEIBOJIBI M 3aKITIOYCHHUS,

— TMPUMEHATH B MPOIIECCE MO3HAHUS, UCIOJIb3yEMbI€ B XUMUU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIeJIH, MPeoOpa3oBBIBATh MOJACIBHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOII)
DJIEMEHTa, XUMUYeckas (Gopmysa, ypaBHEHHE XMMHUYECKOW pEaKiuu — TMpU PEIICHUN
yueOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3a]ad, MPUMEHSATh Ha3BaHHBIE MOJICIbHbBIE
NPEJCTaBICHUS JJIs BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3y4aeMbIX BEIIECTB U
XUMHYECKUX PEaAKIUM.

Ba3oBrble ucciaenoBareLCKueE AeiiCTBHA:

— BJIaJIETh OCHOBAaMH METO/IOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN;

— (¢GopMynmupoBaTh IENU W 3aMa4dl MCCIEAOBAHUS, WCIOJb30BaTh IIOCTABICHHBIC W
CaMOCTOSITENILHO CHOPMYITUPOBAHHBIE BOMPOCHl B KAa4€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI U1l (POPMUPOBAHUS THIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;

— BJIQJIETh HaBbIKAMU CAMOCTOSITEJIbHOTO IUJIAHUPOBAHMS WU IPOBENCHHS YUCHHUECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUS HAOMIOAaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyaupoBaTh OOOOIICHUS U
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3YJIbTaTOB HCCIEAOBAaHUSA, COCTaBJIATh
000CHOBaHHBIN OTUET O MPOACIIAHHON padboTe;

— npuoOpeTaTh OMBIT YYEHWYECKOH HCCIIEAOBATENBCKOM M MPOEKTHON JesTeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEILHOMY IOUCKY METO/JOB PELICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

PabGora ¢ undopmanmeii:

— OpHUEHTHPOBAThCS B Pa3IMYHBIX MCTOYHHMKAX HHPOpManuu (Hay4yHO-TIOMYJIspHAs
JauTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa),
aHAIM3UPOBATh MHYOPMALIMIO PA3IUYHBIX BUJOB U (OPM MpEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

— (¢opMynupoBaTh 3ampochl U MPUMEHSTh PA3IUYHbIE METOJABI MPH IMOHCKE U OTOOpE
uH(pOopMali, HEOOXOAUMOM /1JIs1 BBITIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;
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nproOpeTaTh OMBIT UCHOIB30BAHUS HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN H
Pa3INYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTHUMAIbHYIO ()OpMY MpeCTaBIeHUS HHPOPMALIUH (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBAa Hpu paboTe ¢ XUMHUECKOU
uHpOpMaLKeil: TPUMEHATh MEXIPEIMETHbIE (PU3NUYECKUe U MaTeMaTUYEeCKHUEe) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJB30BaTh U HpGOGpaSOBBIBaTB 3HAKOBO-CUMBOJIMUCCKHUEC CPCACTBA HATTISAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaJIbHbIe YueOHbIe JeHCTBHUA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJI€ AHAJIOTa W/WIN TUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIHHO BBHITIOTHEHUS
IIPEMIOKEHHOU 3a1a4H;

BBICTYIIaTh C MPE3CHTALUEH PEe3yJbTaTOB MO3HABATEIBLHON AESATEIbHOCTH, MOTYYEHHBIX
CaMOCTOATEJIBHO WMJIM COBMECTHO CO CBEPCTHHKAMHM MPHU BBIINOJHEHUUM XUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUIECKON pabOTHI MO UCCIICTOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanm3anyyi  y4eOHOTO TpOeKTa U (GOPMYIUPOBATH BBIBOABI IO pe3ylbTaTraM
MPOBEAEHHBIX HCCIECIOBAHUN MyTEM COTJIACOBAHMS TO3UIMI B XO0JA€ OOCYXKICHUS U
oOMeHa MHEHHSIMH.

PeryasiTuBHble YHUBEpPcaJbHbIEe YUeOHbIEe 1eHCTBUSA

CaMOCTOATCIIBHO INIAaHUPOBATH U OCYHICCTBJIATH CBOIO IMO3HABATCIIbHYIO ACATCIILHOCTD,
ompenensss e€ IETM W 3aJa4d, KOHTPOJIMPOBATH W IO Mepe HEOOXOIUMOCTH
KOPPEKTHPOBATh TIPEJIaraeMblii allTOPUTM JIEHCTBHI TPU BBINOJHEHUH Y4YEOHBIX H
MCCJIEIOBATENbCKUX 3aja4, BHIOMpaTh Hanbosee 3((HEKTUBHBIN CIOCO0 MX pEUIeHUs C
y4€TOM TIOTYYEHHUSI HOBBIX 3HAHHI O BEHIECTBAX U XUMHUYECKUX PEAKIIHSIX;
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENILHOCTH HAa OCHOBE CaMoOaHaIM3a |
CaMOOIICHKH.

NPEJMETHBIE PE3YJIbTATbBI
10 KUIACC
[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasl XUuMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHYECKOH COCTaBIISIONICH €CTECTBEHHO-
HAYYHOU KapTUHBI MUPA, POJIM XUMHUH B IMO3HAHUU SBICHUH MIPUPOBI, B (hopMHpOBaHUT
MBIIUICHUSI U KYJIbTYpPBl JUYHOCTH, €€ (DYHKIMOHATBLHOW I'PaMOTHOCTH, HEOOXOAUMOM
JUI pPEIICHUs] TPAKTHUYECKUX 3a7ady U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpENE;
BJIAQJICHUE CHUCTEMOM XHMMHYECKMX 3HAaHHMH, KOTOpas BKJIOYAET: OCHOBOIOJIArarollue
NOHATUS (XMMHUYECKHH DJIEMEHT, aToM, JJIEKTpOHHas 000JI0YKa aToma, MOJIEeKyJa,
BAJICHTHOCTh, JJIEKTPOOTPHULIATEILHOCTh, XMMHUYECKas CBs3b, CTPYKTYpHas ¢opmyna
(pa3BépHyTas M COKpaIIE€HHAas1), MOJIb, MOJIIpPHAst Macca, MOJIIPHBIN 00BEM, YrIepO HbIH
ckener, GyHKIMOHATIbHAS IPyIa, paguKal, U30MEpHs, U30MEPbI, TOMOJIOIMUECKUN AL,
TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOJA M a30TCOJAEpXKAllMe COECIUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCIUHEHHS); TEOPUU U 3aKOHBI
(Teopust cTpoeHHsT opraHndeckux BemniecTB A.M. byTinepoBa, 3aKOH COXpaHEHHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XMMHH; MUPOBO33PEHUYECKHIE 3HAHUS,
JeKallie B OCHOBE IOHUMAHUS NMPUYMHHOCTH M CHUCTEMHOCTH XWMHYECKUX SIBICHMH,
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dakTosornueckue CBEJEHUS O CBOWCTBaxX, COCTaBe, IOJYy4YEeHHH U Oe30MacHOM
UCTIONIb30BAaHUN BAXHEHINIUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JIeSTeTbHOCTH YEJI0OBEKa;
c(OpMHUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTepHbIE MPU3HAKU MOHITHI, yCTaHABINBATh
UX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHSTHUS MPHU OIMUCAHUU COCTaBA,
CTPOEHHS U NPEBPALIECHUN OPraHUYECKUX COCIIUHEHMUI;
c(OpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JAJISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHOM) (HopMya OpraHHYEcKuX
BEIIECTB U YPaBHEHUM XUMHUYECKUX pEaKIUi, H3rOTaBIMBATh MOJCIH MOJIEKYJI
OPraHMYECKUX BEILIECTB ISl WUIIOCTPALUMU HUX XHUMHUYECKOTO U IPOCTPAHCTBEHHOIO
CTPOCHHUS;
cOpPMUPOBAHHOCT, ~ yYMEHHUW  YCTaHaBIMBATh  IPHUHAUICKHOCTh  HM3YYEHHBIX
OpPTaHMYECKUX BEIIECTB IO MX COCTaBY M CTPOSHHUIO K OIMpPENeIEHHOMY KIACCY/TPYIIe
COEIUMHEHUN  (YIIeBOAOPOABI,  KHUCIOPOX M a30TCOAEpXkKAIIUE  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCUMHEHHUs), JaBaTh MM Ha3BaHUS IO CHUCTEMAaTUYECKOU
Homenkinarype (IUPAC), a Takke TpPUBOAWTH TPUBHAIBbHBIC HA3BaHHUS OTIEIBHBIX
OpraHMYECKUX BEIIECTB (ITHJIEH, MPOIMMWJICH, AaleTUJeH, ITUJIEHIIUKONb, TIUIEpPUH,
denon, dopMmanbaerua, aneTalbIeru]l, MypaBbHUHAas KHCIOTa, YKCYyCHas KHUCIOTa,
OJIEMHOBAsI KHMCIIOTA, CTEAPUHOBAas KUCIIOTA, TII0K03a, GPYyKTO3a, Kpaxmall, LeJUIi0II03a,
TJIUIMH);
c(OpPMUPOBAHHOCTh YMEHHSI ONpPENENSITh BUIbl XUMHUYECKOH CBA3M B OPraHMYECKUX
COCTMHECHUSX (OJUHAPHBIC U KPATHEIC),
c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSITHh TMOJOXKEHUS TEOPHH CTPOCHHSI OPTaHHMUYECKUX
BemectB A.M. bByrnepoBa nisi 0OBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MACCHI BELIECTB;
c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOEHHUE, (U3HUECKHUE U
XUMUYECKHE CBOWCTBA TUIHMYHBIX MPEICTABUTEIECH PA3IUYHBIX KJIACCOB OPraHMYECKUX
BeIeCTB (METaH, 3TaH, STWJICH, MPOMWICH, aleTwieH, Oyraauen-1,3, MeTmiOyTaaueH-
1,3, OeH30i1, MeTaHOJ, 3TaHOJ, ATUJIEHIJIUKONb, TJIMLEPHH, (DEHON, aleTalbIeru/,
MypaBbUHAs W YKCYCHAasl KHUCJIOTBI, IJIFOKO3a, KpaxMmaj, LEJUII0JI03a, aMUHOYKCYCHas
KHCIIOTA), WUIIOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXJIY HHUMHU YypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C HUCIIOIb30BAHUEM CTPYKTYPHBIX (hOpPMYIT;
c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOYHUKU YTIEBOJOPOJHOIO CHIPbS
(He(Th, TPHUPOAHBIA Tra3, Yroib), CIOCOOBI HUX MEpepaboTKH M IMPAKTHUECKOEe
MPUMEHEHUE TPOAYKTOB NIEpepaboTKu;
c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHUS MO XUMHYECKHM YPaBHEHHSIM
(Macchl, 00BEMa, KOIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU IO
U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO M3 MCXOJHBIX BEIIECTB WJIHM MPOIYKTOB
peakiun);
c(hOpMUPOBAHHOCTh YMEHUW BIANETh CHUCTEMON 3HAHWH 00 OCHOBHBIX MeETOAaxX
HAy4YHOI'O IMO3HAHUS, UCMHOJb3yEMbIX B XMMHUHU MPU U3YyUYEHUU BEIIECTB M XUMHUUYECKHUX
sBIICHUW (HAOMIOJeHNE, W3MEpPEHHE, HSKCICPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BATh
CHUCTEMHBIE XMMUYECKHE 3HAHUS ISl MPUHATHS PEIICHUA B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;
c(hOpMUPOBAHHOCTh YMEHUH COOIIIO/IaTh MpaBUiIa MOJb30BAHUS XUMHUYECKOM MOCYI0N U
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7a00paTOpPHBIM O0OpYZOBaHUEM, a TaKXe IpaBWja OOpaIlleHHUs C BEIIeCTBAMH B
COOTBETCTBUH C HHCTPYKLUSAMHU 10 BHIITOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB;
c(OpPMUPOBAHHOCTh YMEHHUHN IUIAHUPOBATH W BBIMONHATH XUMHUYECKHI SKCIIEPUMEHT
(mpeBpallleHusT OpPraHMYECKUX BELIECTB IMpPU HArpeBaHWHU, IOJy4YeHUE OHTUIEHA U
U3y4eHHE €ro CBOMCTB, KQUECTBEHHbIC PEAKIIMHM OPraHMYECKUX BEIIECTB, JCHATypaIus
OENKOB TpU HArpeBaHWH, LIBETHBIE PEAKIIMU OENKOB) B COOTBETCTBHH C IpaBHJIAMH
TEXHUKA O€30MacHOCTH Tpu OOpalmleHHH C BeulecTBaMH M Ja0OpaTOPHBIM
000pyJOBaHUEM, NPEACTABIATh PE3yIbTaThl XHMHUYECKOTO SKCIEpUMEHTa B ¢opme
3alliCH YPaBHEHHM COOTBETCTBYIOIIMX peakiuil U (opMyIUpOBaTh BBIBOABI Ha OCHOBE
3TUX Pe3yJbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUI KPUTHYECKH aHAIM3HPOBATH XMMHUYECKYI0 HH(GOPMAIIHIO,
MOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeacTBa MaccoBoi mHGopmauuu, MHTEpHET H
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHMI COONIOAATh MpaBHJIa HSKOJIOTUYECKH I1EJIeCO00pa3HOro
NIOBEJICHUS B OBITY U TPYJOBOH NEATENBHOCTH B LIEJSX COXPAHEHHs CBOETO 3/I0POBBS U
OKpYKarolllell TPUPOAHON Cpeabl, OCO3HABATh OMNACHOCTh BO3JACHCTBUS HAa >KUBbBIC
OpraHU3MBbl OMPEEIEHHBIX OPraHMYECKUX BEIIEeCTB, MOHUMas cMblca nokaszatens [T/1K,
NOSICHATh HAa MpHUMepax CIocOoObl YMEHBIICHUS W MPEeIOTBPALICHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKa;

JUIsE 00YYarOIIMXCsl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CJIETIBIX M CIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh PENbe(HO TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anmucu XxuMudeckux Gopmyi.

11 KUIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHUS Kypca «OOm@ass W HeopraHudeckas XUMUS)

OTPAXKALOT:

c(OpPMUPOBAHHOCTh TPEICTABICHUN: O XWUMHUYECKOW COCTaBISIONIEH E€CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIM XUMHUH B IMO3HAHUU SBICHUHN MIPUPOIBI, B (GopMHUpOBaHUI
MBIIUICHUST W KYJIbTYpPhl JTUYHOCTH, €€ (PYHKIIMOHAIBHON T'PAaMOTHOCTH, HEOOXOAUMOI
JUISl peIIeHUs TPAKTHUYECKUX 3aJad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBBIO U IPUPOTHON CPENE;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLIUE
MOHATUS (XUMHYCCKHIA 3JIEMEHT, aTOM, M30TOIM, S-, P-, d- 3JCKTPOHHBIC OpPOUTAIH
aTOMOB, HOH, MOJIEKyJa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
3JICKTPOOTPHUIIATEIFHOCTh, CTEMEHb OKHWCJIEHUS, XHUMHYECKas CBs3b (KOBAJICHTHas,
WOHHAs, METANTHYECKast, BOAOPOIHAS), KpUCTAJUTMUECKasT PemETKa, TUTIBI XUMHUYECKHUX
peaKuuii, pacTBOp, SIAEKTPOJIUTHI, HEIIEKTPOIUTHI, JICKTPOJIUTHUYECKAS] IAUCCOIUALINS,
OKHCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHUYECKOM  PpEAKUHH, XUMHYECKOE
paBHOBECHE); TEOPUU H 3aKOHBI (TEOpHUS DIEKTPOIUTHYECKONW JIHCCOIMAIIHH,
nepuoanueckui 3akoH .M. MeHneneeBa, 3aKOH COXpPaHEHHMS MAacCChl BELIECTB, 3aKOH
COXpAHEHHUsI M TPEBPAILCHHUS SHEPTUHU NPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XHMMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHHUS TPUIYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX SBICHUH, (AKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAaX, COCTAaBE, MOJYYCHUU U O€30TIaCHOM HCITOJIb30BAaHWN BaKHEHIIIHX
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HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JAESITEIbHOCTH YEIIOBEKa;
c(OpMHUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTepHbIE MPU3HAKU MOHITHI, yCTaHABINBATh
UX B3aMMOCBA3b, MHCIOJb30BaThb COOTBETCTBYIOUIME TIIOHATHS MPU  OINUCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
(dbopMyI1 BEUIECTB ¥ YpaBHEHUI XUMUYECKUX PEaKIUN, CUCTEMAaTUYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHaJIbHBIEC Ha3BaHUS OTICIHHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIH ras,
YTJIEKUCIIBIN Ta3, aMMUaK, raiéHasi U3BeCTb, HeTaléHasi U3BECTh, MUTHEBAs COAA, TUPUT
" JIpyrue);

cOpPMUPOBAHHOCTh YMEHUW ONpEAeNATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKHUX AJIEMEHTOB B COCAUHEHHUSX PA3JIMYHOrO COCTaBa, BUJ XMMHYECKOHN CBS3HU
(koBaJleHTHAsi, HMOHHAs, METaJUIMYECKasi, BOJOPOAHAS) B  COCOUHEHUSX, THUI
KPUCTAIIMYECKON PEMIETKH KOHKPETHOTO BEIECTBA (aTOMHAs, MOJICKYJISIpHAS, HOHHAS,
MeTaJUIMuecKasi), XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHMUIA;
c(OpMUPOBAHHOCTh YMEHHUH  YCTaHABIMBATH MPUHAMIEIKHOCTh HEOPTaHHMUECKUX
BEIIECTB MO MX COCTaBy K OIpPENCIEHHOMY KJIAcCy/TpyNIe COeIMHEHHH (IIPOCThIe
BEIIECTBA — METAUIBI U HEMETaJUTbl, OKCHJbI, OCHOBaHHs, KHUCIOTBI, aM(OTepHbIE
TUAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHUH pacKpblBaTb CMBICT THepuoaudeckoro 3akoHa JI.M.
MeHnzieneeBa M JEMOHCTPUPOBATH €r0 CHCTEMATHU3HPYIOUIYIO, OOBSACHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh YMEHHMH XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnmyeckol CHCTEMBI XUMHYECKHX
anemenToB J[.1. MeHaeneeBa, HCIOIb3ysl OHATHSL «S-, P-, U-3JIEKTPOHHBIC OPOUTAIMY,
«QHEPreTUYECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS  CBOMCTB
XMMHYECKHUX 3JIEMEHTOB M MX COCIMHEHUW Mo mepuoaam u rpynnam llepumoamdeckoi
cHCTeMbI XuMHUUeckux 3memenToB [[.1. Meneneena;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHCHIBATH) OOMIME XUMUYECKUE
CBOMCTBa  HEOPraHMYECKMX  BEIECTB  pa3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CyIIECTBOBAaHUE TE€HETHUYECKOW CBSI3M MEXKIYy HEOPIraHMYECKUMHU BELIECTBAMH C
MIOMOILIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OpPMHUPOBAHHOCTh YMEHHUS KIACCH(PUIIMPOBATH XUMUYECKUE PEAKIIUU O Pa3TUIHBIM
MpU3HAaKaM (YHUCITy W COCTaBY PEarupyroliuxX BEIIECTB, TEIIOBOMY 3(PdeKTy peakiuw,
U3MEHEHHUIO CTElEeHEH OKHUCIIEHHUS DJEMEHTOB, OOpaTUMOCTH pEaKIUu, Y4acTHIO
KaTaaus3aTopa);

c(OpPMUPOBAHHOCTh yMEHUU COCTABJIATH YPAaBHEHHsI PEAKIH PA3TUYHBIX THUIIOB,
MOJIHBIE Y COKpAIEHHbIE YpaBHEHUS PeaKIii HOHHOTO OOMEeHa, yUYUThIBAsl YCIOBUS, IPU
KOTOPBIX 3TH PEaKIMK YT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMH, IMOATBEPKAAIONINE KadeCTBEHHBIN
COCTaB PAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUI PACKPHIBATH CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIHii MOCPEeICTBOM COCTABIICHUS JEKTPOHHOTO OajlaHCca STHX PeakLuii;
c(OPMHPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOH peakinu

OT Pa3MUYHBIX (PAaKTOPOB; XapaKTep CMEUICHUS XMMUYECKOT'O PAaBHOBECHUS B 3aBUCIMOCTH
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OT BHeNIHero BozercTBus (nmpunnum Jle larense);

— chOpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XUMHYECKHE IPOLECCHI, JIEKALIUE B
OCHOBE TIPOMBILIUICHHOTO TMOJY4YeHHs] CEpHOW KHUCJIOThI, aMMHuaka, a TakKke
c(OpMUPOBAHHOCTH MPEJICTABICHUN 00 OOIIMX HAyYHBIX MPUHIUIAX U SKOJIOTHYECKHUX
npobaemMax XUMHUECKOTO MTPOU3BO/ICTBA;

— chOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS C HCIOJb30BAHUEM MOHITHS
«MaccoBasi J10J1 BEIIeCTBa B pacTBOPE», OOBEMHBIX OTHOLIEHUH ra30B MPU XUMHYECKUX
peaKIusIX, Macchl BEIIeCTBa WM 00bEMa Ta30B MO0 U3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BELIECTB, TEIJIOBOTO 3(dexTa
peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHWsS MAacChl BEIIECTB, IPEBPAIICHHS U COXPAHCHHUS
SHEPTuH;

— c(hopMUpPOBaAaHHOCTH YMEHUM COOJIIOIATH MTPaBUJIa MOJB30BAHUS XUMHUECKOU TTOCYI0N U
nabopaTtopHbIM 000pyJOBaHHMEM, a Tak)Ke IMpaBHJia OOpaIleHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIIMSIMU 10 BBIMIOJTHEHUIO TAOOPATOPHBIX XUMHUYECKHX OIBITOB;

— chOpMUPOBAHHOCTh YMEHUHM IUIAHUPOBATH W BBIMOIHITH XUMHUYECKHH SKCIIEPUMEHT
(pa3nokeHue MEepOKCHa BOJOPOJA B MPUCYTCTBUM KaTajIU3aTOPa, OMPEACICHUE CPEbl
pPacTBOpPOB BEIECTB C TOMOIIBIO YHHUBEPCAIBLHOTO HWHIWKATOPA, BIMSHHE Pa3IMYHBIX
($akTOpOB Ha CKOPOCTh XMMHYECKON PEaKIuy, peaKIIMi HOHHOTO OOMEHa, Ka4eCTBEHHBIC
peakuuu Ha cyibdaT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, peEIIeHHe
JKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «MeTamibel» U «Hemeramib») B COOTBETCTBUH C
MpaBUJaMU TEXHUKH O€30MacHOCTU MPU OOpAIIEHWU C BEIIECTBAMHU W JTAOOPATOPHBIM
0o0opy/lOBaHUEM, MPEACTABIATh PE3yAbTaThl XUMHUYECKOTO 3KCIepUMEHTa B Qopme
3alliCH YPaBHEHHM COOTBETCTBYIOIIMX peakiuil U (opMyIUpOBaTh BBIBOABI Ha OCHOBE
ITHX PE3yIbTaTOB;

— chOpPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3HPOBATh XMMHUYECKYI0 HHGOpMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (Cpe/ICTBa MaccoBOil KOMMyHUKaluu, HTepHET U
JPYTHX);

— c(opMUpPOBAaHHOCTH YMEHHUH COOJIIOJATh TMpaBUjia SKOJIOTHYECKH IIeIeCO00pa3HOTro
MOBE/ICHUS B OBITY M TPYJOBOW JIEATEIBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel TPUPOAHON CpeAbl, OCO3HABATh OMNACHOCTh BO3JACHCTBUS HA >KUBBIC
OpPTaHU3MBI OMPECIEHHBIX BEIIECTB, MOHUMAas cMbIch mokazatens [1JIK, moscHATh Ha
npuMepax CIOCOObl YMEHBIICHUS U TPEIOTBPALICHUS MX BPEAHOTO BO3JCHCTBUS Ha
OpTraHM3M YEJIOBEKa;

— ansa oOydarouuxcsi ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10POBbSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUM;

— JUIS CHENbIX W CIA0OBUIANIMX OOYYAIOIIMXCS: YMEHHE WCIIO0Ib30BaTh pelbedHO
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpailns 1 3anucu XuMu4yeckux GopmyIL.

BUJbI U ®OPMbI KOHTPOJISA

Kontponb siBisiercss HEoOXOAMMBIM 3BEHOM Jt0OOro ypoka. OT ero opraHu3aiud,
NPOBEICHUS U OLICHUBAHUS 3aBUCUT 3(P(PEeKTUBHOCTH OOyUECHHSI.

KoHTpose — 3T0 mpoBepka COOTBETCTBHS IOJYYCHHBIX PE3YJIbTATOB C ITOCTABICHHBIMU
3apaHee IeJsIMH 00ydeHus. Beinenstores cnenyroniye (pyHKIHH KOHTPOJIS:
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4.

JmarHoctrueckas. YUYWTENbh IOIYy4aeT JOCTOBEpHYIO HWHGPOpMAIMI0O O TMpodenax B
3HAHUAX Yy OOYydYaromMXcs, O YacTO COBEpIIaeMbIX OIMMOKAaX M UX Xapakrepe. ITO
nmomoraet moaoopars Hanbosee 3HEeKTUBHBIE METOIBI K CPEACTBA O0YUCHUS.
Kontpomupyromasi. B pesynbTaTe  ycTaHaBIMBAaeTCSd  ypOBEHb  OBJIAJICHUS
KOMIIETEHIUSIMU, 3HAHUSIMU;, YPOBEHb MHTEIJICKTYaJIbHOTO PA3BUTHS YUEHUKOB.
OOyuaromiasi. BeImonHAsS 3a1aHus U pelas 3aJadu, YJalluecsl COBEPIICHCTBYIOT CBOHU
3HAHUS U YMEHUS, IPUMEHSS UX B HOBBIX CUTYalIHsIX.
[Ipornocruueckas. [1o pe3ynbraraM KOHTPOJISE MOXKHO MOHSATh, JOCTATOYHO JIM YCBOEHBI
3HaHUS U CPOPMHUPOBAHBI KOMIETSHIIMH JJII TOTO, YTOOBI MEPEHTH K HOBOMY y4eOHOMY
MaTtepuany.
PazBuBaromada. EE€ cCymHOCTH 3akiroyaercsi B PpPa3sBUTHUM pPEUYH, IAMITH, BHHUMAaHUS,
MBIIUICHHUS, TBOPYECKUX CIOCOOHOCTEH YUYEHUKOB, TPOUCXOMASIIEM B IMPOLECCe
BBITIOJTHEHUS 3aJJaHUH.
Opuentupyromasi. CyTb €€ COCTOUT B BBISBIIEHUU CTETIEHU U3YYEHHOCTH TEMBI.
Bocnurarensnas. Ilepuonuyeckass mpoBepka CrocoOCTBYeT (OPMUPOBAHHMIO YYBCTBA
OTBETCTBEHHOCTH, aKKypaTHOCTH; AUCIUITMHUPYET 00YyUarOIIUXCS.
Buja KoHTpPOJIsSI HA YPOKE 3aBUCHUT OT 3Tarna o0yueHusi. B cBsi3U ¢ 3TUM, BBIICTISIOT:
[IpenBaputenbHbIN
Texymmit
TemaTuueckuit
HTtoroBeiii KOHTPOJIb
Ha ypoxkax ucnosib3yercs nsth OCHOBHBIX (POPM KOHTPOJIS:
OpoHTanbHasA. 3agaHue mpejyiaraetcs BceMy kiaccy. OOblUHO pebsTa MalT KpaTKue
OTBETHI C MECTA.
I'pynnoBas. Knacc pasznensiercs Ha rpynmnbel. Kaxgas rpynna mojiydaer cBo€ 3aJaHue,
KOTOPOE HY>KHO BBITIOJIHUTH COBMECTHO.
WnauBuayanbHas. Y KaXIOro ydyeHUKa CBOE 3a/laHue, KOTOPOE HY)KHO BBIIIOJHUTH 0e3
ypeld — nubo mnomomu. [lanHas ¢dopma TOAXOAUT IS BBIICHEHHS 3HAHUW |
CIIOCOOHOCTEH OTAENBHOTO YeI0BeKa.
KomMmOuHupoBanHas. Ota opMa KOHTPOJISA COUYETAET B ce0e TPH MPEbIIYIIIHE.

MeTtoabl KOHTPOJISI — CIOCOOBI, MMOMOTAIONIUE BBISIBUTH CTENCHH YCBOCHHS 3HAHHWHA W

OBJIaICHUA TpGGyGMBIMI/I KOMIICTCHIIUAMMU. Ha YpOKax HCHOJIbB3YIOTCA CICAYIOIIUC MCTObI:

HaOJII0IeHNE,

YCTHBIN OIpOC,

NUCbMEHHBIE PA0OTHI,

MpaKkTUYECKas WA JJabopaTopHas padboTa,

3a4€THhI,

TECTHI.

ExxenneBHoe HaOIOJeHHE IMO3BOJSET COCTAaBUTH BEPHOE CYyXKIEHHE 00 OTHOUICHUH

yUEHHKAa K MPEAMETY, JOCTYITHOCTH W TOCHJIBHOCTH IS HEro yd4eOHOro MaTepuaia, 4To
CIOCOOCTBYET T'PAaMOTHOMY ILIAHUPOBAHUIO OPTaHU3AMH KOHTPOJIA 3HAHUH JUIS KaKIOTO
00ydJaromerocs.
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YCTHBII Ompoc SBISETCS OJHUM M3 HauOoyee pacipoCTPaHEHHBIX METO/IOB TPOBEPKH.
OH mpoBoAMTCS KaK B HMHIMBHIYaJIbHOH, TaKk U BO (PPOHTAIBHOH, U B KOMOMHHUPOBAHHBIX
dopmax.

[TucbmenHble paboOTHI MPOBOJSATCS B pa3HbIX (popMax: AMKTAHT, COUMHEHHUE, OTYET, TECT,
KOHTpOJIbHAs padoTa, rpadudeckre padoTHI.

TecToBBII METOJ TO3BOJSET JIOCTATOYHO OBICTPO MPOBEPUTH 3HAHUS 1O OJHOW WM
HECKOJIBKUX TEM.

[IpakTnueckas wim jabopaTopHas pabora — (opmMa KOHTpOJsA, KOTopas TpedyeT ot
yUYaIIUXCsl HEe TOJBKO HANWYMS 3HAHWW, HO €Ile M YMCHHH NMPHUMEHSTh 3TH 3HAHHUS B HOBBIX
CUTYaIUIX, COOOPA3UTEIILHOCTH.

THunbI KOHTPOJISI HA YPOKaX Pa3/eisioT Ha:

— Baemnwuit koaTpOE. [Ipon3BOAUTCS yUUTENEM HA AEATEILHOCTHIO 00YJaIOMIUXCSI.
— BsaumokonTposs. OcymiecTBisieTcss 00yJarOMMMUCS APYT HAI JPYTOM.
— CaMOKOHTpOJIb. YYEHHUK MPOBEpsieT ceOs caM MO0 TOTOBBIM 00pa3laM WM MpaBHJIbHBIM

OTBETaM.

CpenctBamu (pUKCAalMU JTMYHOCTHBIX, METANPEIMETHBIX M TPEIMETHBIX PE3yIbTaTOB
SIBISTIOTCSI KJIACCHBIE YKYPHAITBI, THEBHUKU HAOIFOICHHH, TOPT(OITHO.

[lpu opraHm3zanuu 0Opa30BaTEIBLHOTO MPOIECCa C KCIOJB30BAHHEM AJIEKTPOHHOTO
OoOy4YeHHsI W IUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTMH KOHTPOJb OCYIIECTBISIETCS B
OHJIAMH pexuMe Ha MHQOPMAIIMOHHBIX IUIAThOpMaXx.

Buns, ¢opmel  KOHTpodst — mpoBoguTcs  cormacHo  [lomoxkenwio o popmax,
NEPUOUYHOCTH, TOPSIKE TEKYIIEro KOHTPOJS YCHEBAEMOCTH W MPOMEXYTOYHOW aTTeCTallHH
00yJarmuxcs

TexHONOTHSI OLIGHUBAHHUS OCYHICCTBISIFOTCS  corjacHo [loloxkeHHo o cucteme
OLICHUBAHMsI 00Pa30BATENBHBIX JTOCTHKCHAN 00yJarOIIUXCS.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne ' HammeHoBaHHe pa3aesioB KonuyectBo yacos DJIEKTPOHHbBIE
TeéM NporpaMmabl Bcero Kontpoab IIpakTnu (undposbie)
HbBIE ecKHe o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypceel
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHH
1.1 Ilpenmer opraHudeckoi 3 HOC Mos IlIkona
XuMud. Teopust CTpOeHHSI https://myschool.edu.ru
OpraHn4YCCKUX COCINMHCHUU
A. M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. YraeBoaopoabl
2.1 IlpenenbHble yriIeBOIOPOIbI 2 HOC Mos IlIkona
— QJIKaHBI https://myschool.edu.ru
2.2  HenpenenbHbie 6 1 HOC Mos Ikoma
YTJIEBOJIOPOIBI: ATKCHBI, https://myschool.edu.ru
AJIKaJUECHBI, ATKHUHbBI
2.3  Apomaruyeckue 2 HOC Mos llkona
YTJIEBOIOPOIBI https://myschool.edu.ru
2.4 TlpuponHble UCTOUHUKU 3 1 HOC Mos IlIkona
YIIIEBOAOPOIOB M UX https://myschool.edu.ru
nepepadoTka
Hroro no pazueny 13

Pasznea 3. Kucaopoaconepskamnue oprann4eckue coeJuHeHu st

3.1  Croupter. @enon 3 HOC Mos llkona
https://myschool.edu.ru
3.2  Anpperunsl. KapOoHoBsie 7 1 HOC Mos IlIkona
KHUCIOTHL. CIIOKHBIE dPHUPBI https://myschool.edu.ru
3.3 | VrueBonsl 3 1 HOC Mos Ikoma
https://myschool.edu.ru
Hroro no pazueny 13
Pa3znea 4. A3oTconeprkaiye oOpraHuyecKkue coeIuHeHus
4.1 AMUHBI. AMHHOKHCITOTHI. 3 HOC Mos Ikoma
benku https://myschool.edu.ru
Hroro mo pazueny 3
Pa3nen S. BeicokoMoOJIeKy I pHbIE COCAUHEHNUSA
5.1 [Tnactmaccel. Kayuyku. 2 HOC Mos llkona
Bosokna https://myschool.edu.ru
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO 34 2 2
YACOB I10 ITPOT'PAMME
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11 KJIACC

Ne ' HammeHoBaHHe pa3aesioB KonuyecTBo yacos DJIEKTPOHHbIE
TeM NporpaMmabl Bcero  Kontpoas IlpakTnu (undposbie)
HbIE ecKHe o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
1.1  CtpoeHnue aTOMOB. 3 HOC Mos llkona
[Meproanyeckuii 3aK0H https://myschool.edu.ru
[Tepuonuueckas cucrema
XAMUYECKUX dyieMeHToB /1. U.
Menpaeneena
1.2  Ctpoenue BemiecTna. 4 HOC Mos Ikoma
MHoroo0pasue BeuecTB https://myschool.edu.ru
1.3 Xwumwuueckue peaxiuu 6 1 1 HOC Mos llkona
https://myschool.edu.ru
HWroro no pazneny 13
Pa3nea 2. Heoprannyeckasi Xumust
2.1 | Meramubl 6 1 HOC Mos llIkona
https://myschool.edu.ru
2.2 | Hemeramisl 9 1 1 HOC Mos Ikoma
https://myschool.edu.ru
2.3 | CBs3b HEOPTAHUUYECKUX H 2 HOC Mos llkona
OpPraHUYeCKUX BEIICCTB https://myschool.edu.ru
Hroro no pazueny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 HOC Mos llkona
https://myschool.edu.ru
Hroro no pazueny 4
OBIIEE KOJIMYECTBO 34 2 3
YACOB I10 [TPOTPAMME

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

YMK «Xumus» (6a3oBbiii yposens), ['adpuensa O.C. (10-11 ki)

METOJUYECKHUE MATEPHUAJIBI JIUIA YAUTEJIA

[Moypounsie pa3pabotku no xumun 10-11 xnacc, ['abpuensa O.C., OctopoymoB U.I'., Cnagkos

C.A.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

ILIOC Mos IlIxomna https://myschool.edu.ru
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