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HOACHUTEJBHASA 3AIIMCKA
Pabouas nporpamma 6a30Boro u yriryoaéHHOro uzydeHus npeamera «Xumus» B 10
11 xnmaccax pa3paboTaHa Ha ocHoBe Pabouumx mporpamMm cpeaHero oOIIero
oOpa3oBaHus 110 XUMUHU (0a30BBIH YpOBEHb, YIAYOIEHHBIN YpPOBEHB), 0J0OPEHHBIX
peuieHueM (enepasbHOrO y4eOHO-METOIMYECKOr0 OOBEAMHEHUS IO O0IIeMy
obOpaszoBannio oT 29.02.2022r., mpoTokos 7/22,  COCTAaBJICHHBIX HAa OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoi
Oenepann», TpeboBanuit K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
MporpamMMbl  CpeHero oOmero oOpa3oBaHus, MNpeAcTaBlIeHHbIX B dDenepalbHOM
roCy/IapCTBEHHOM 00pa30BaTENIbHOM CTaHAApPTE CpPEAHEro oOIIero oOpa3oBaHMS,
(yrBepknéH mnpukazom MuHHcTepcTBa 00pa3oBaHusT W Haykm Poccuiickoi
®deneparuu ot 17 mast 2012 1. Ne 413, ¢ usmenenusimu ot 12 aprycra 2022 r.), ¢
yuérom «Konmenuuu mpenogaBaHus — y4eOHOro mpeamera «XUMHS» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepaiyu, peaau3yomux OCHOBHbIE
oOuieoOpa3oBarenbHble  nporpaMmbl»  (yTBepkaeHa  Pemenuwem — Komneruwn
Mumnrnpocsemennsi Poccun, nporokon ot 03.12.2019r. Ne I1K-4BH) u denepanbHoii
paboueil mporpammbl BocnuTaHus. OCHOBY MOAXOIOB K pa3pabOTKe MOENbHOM
CUHXPOHU3UPOBAHHON pabodeil mporpaMMbl 0a30BOTO U YIIIyOJIEHHOTO H3yYECHHUS
npeameta «Xumus» B 10-11 kmaccax, kK onpeneneHuto oo1eld cTpareruu o0y4eHus,
BOCIUTAHUS M PA3BUTHUS OOYyYarOIIMXCSl CPEICTBAMU YYEOHOTO MpenMera «XuMUs»
Ha 0a30BOM YypOBHE COCTaBWIM KoOHIUeENTyadbHble moioxkenuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COIEPkKAHU, PE3YIbTATOB 00yUEHUS U TPEOOBAHUIA
K YPOBHIO IIOATOTOBKM BBINYCKHUKOB. M3ydeHume mpeameTa, peaau3zyemMoe
B YCIOBHUSIX  TU(PEepeHIMpOBaHHOTO,  OPOPHIBHOIO  O0y4YeHHUs,  MPU3BAHO
o0ecneunTh 001IE00Pa30BATEIBHYIO U OOIIEKYIbTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JUISI alaliTallii UX K OBICTPO MEHSIOUIMMCS YCIOBHSIM >KU3HU

B COOMYME, a TaKXC A MIPOJOJIKCHHA O6y‘{eHI/I$I B CpCAHUX CIICHHUAJIBHBIX



H BBICIIIHUX y‘-IC6HBIX opraHu3anusax, B KOTOPbIX XHMHA ABJSICTCA OI[HOfI nu3

IMPUOPUTCTHBIX TUCHHUIIINH.

B CcOOTBETCTBUMU C JaHHBIMHU TOJOXKEHUSIMHU MOJIEIbHAS CUHXPOHU3UPOBAHHAS
pabodas TmporpaMma CpeIHero oOImero oOpa3oBaHUs (6a30BBIi  YPOBEHbD):
yCTaHaBIWBAaeT  O0s3aTellbHOEC  (MHBAapMAHTHOE)  MPEAMETHOE  COJEpKaHHeE,
onpenensieT KOJUYECTBEHHbIE M KAaYECTBEHHBIE €ro XapaKTEPUCTUKH Ha KakIOM
dTame W3Y4YeHUs TpeaMeTra, MpeAyCMaTpUBAaeT MPHUHIUIBI CTPYKTYPUPOBAHUS
coJiep KaHUs M PACTIPEICTICHHS €T0 0 KjlaccaM, OCHOBHBIM pa3jieiaM B TeMaM Kypca;
naéT TPUMEPHOE paclpesielieHne Y4YeOHBIX YacoB [0 TEMaTUYECKUM pas3jesiaM,
PEKOMEHIyeT PUMEPHYIO TTOCICIOBATEIPHOCTh U3YUYCHHS OTACIBHBIX TEM Kypca C
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro
mpoIecca, BO3pAaCTHBIX  ocoOeHHocTe  ywammxcs 10-11  kmaccoB;  maér
METOAMYCCKYI0 HHTEPIPETAlMIO IeJied W3ydeHHWs TpeaMeTa Ha  yYPOBHE:
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeAHero ooimero oOpa3oBaHUf,
coJlepKaTeIbHON XapaKTePUCTUKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS OCHOBHOM
oOpa3oBaTeIbHONM MPOrpaMMbl CpeaHEro o0Imero oOpa3oBaHUs (JIUYHOCTHBIX,
METaIpeMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHLHOM
TEATETHPHOCTH YUCHUKA 10 OCBOSHUIO COjEpKaHus mpeaMera. [1o BceM Ha3BaHHBIM
MO3UIIUSAM B TMPOTpaMMe COOJII0JIEHa TMPEEeMCTBEHHOCTh ¢ Pabouelt mporpammoii
OCHOBHOTO 0011ero 00pa3oBaHusi MO0 XUMHH (i1 8—9 KiaccoB 00pa3zoBaTEIbHBIX

OopraHu3alnii, 6a30BbIi YPOBEHB).

MogenbHass ~ CMHXpOHU3UpOBaHHas  pabodasi  MporpaMma  HMMEET  IIeJib
CUHXPOHU3HUPOBATh COJIEPKAHME Y4YEOHOTO TpeaMeTa JIsi H3YyYCHHs] MpeIMeTa

«Xumus» B 10-11 kmaccax B paMkax MyJbTUITPOQPIIBHOTO Y4eOHOTO TIIaHa.



Ilenmn wm 3amaun ydeOHOTO mpeaMera «XHWMHS» B COOTBETCTBYIOIIEM pasjelie
POrpaMMbl MIPEACTABICHBI COBMECTHO, KaK Jisi 0a30BOT0, mak u 0Jisi yeayOiéHHO20
yposueii-.

B paznene [lnanupyembie pe3ysiabTaThl OCBOEHHUS YYEOHOro mpeaMera «XuMUs»
CUHXPOHU3AIIMS TPECTaBlIeHa B BUE JOMOJHEHUs K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpeameTHBIC PE3yNbTATHI, HTOCTUTAEMbIE OOYYAIOMMMHUCS Ha YTiayOJEHHOM YpOBHE
M3y4EeHHs] XMMMH, BBIIEIEHEI KypCueom?®,

B pasnenax Copnepkanue marepuana U TeMaThyeckoe IUIAHMPOBAHUE HMEETCA

BBIHGHGHHBIﬁ MarTrcpuall, I/IMeIOH_II/Iﬁ HOI[‘—IGDKI/IBEIHI/ICZ KaK Ha 6a3OBOM, TaKk W Ha

yrayONnEéHHOM YPOBHSIX, KOTOPBIM H3ydaeTcss B O3HAKOMHUTEIBHOM IUIaHE W HE
BKJIFOYAETCS B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHuss OOII COO.

B paszmene Temarnueckoe IUIAHUPOBAHUE NPUHIUII CUHXPOHHU3ALUUU MPOSIBICH
CJIEIYIOUM 00pa3oM: 4achl HENENbHON HArpy3ku s yriayOn€HHOro u 0a3oBOro
YPOBHEH yKa3aHbl TAKMM 00pa3oM, 4TO OJHA TeMa (OIMH Yac B HENENI0) eIMHA JIJIs
IBYX YypPOBHEH, a OCTaJbHBIE JBAa Yaca W TEMbl HEICIbHONM HArpy3Ku s
yIIIyOJIEHHOTO YPOBHS YKa3aHbl B CTPOKaX HUKE U TOJBKO JJIsl 3TOr0 ypoBHs. YacTh
PE3EPBHBIX YaCOB IO3BOJIMJIA BCTPOUTH HEOOXOIUMOE KOJIMYECTBO YACOB B TeMax
M3Y4YEeHUs, a TAKKE OPTaHU30BaTh U TEMATUUECKOE MOBTOPEHHUE KaK Ha 0a30BOM, TakK
1 Ha yriyOJIEHHOM YpPOBHSIX, U UTOrOBOE NOBTOpeHue; B rpadax «KonudecTBo 4acoB

yKa3aHbl TAK)KE T€ Yachl, KOTOPBIEC B3SIThI U3 pe3epBa (yKazaH cUMBOI «P»).

'Kypcusom B TekcTe nporpammbl B pasgenax « Lleav v 3agaum», «MpeameTHble pe3yabTaThl» BblAe/eHbl
3/1IEMEHTbI, KOTOPblE NpeACcTaBAEHbl ANA U3yYeHUA Ha yraybnéHHOM ypOBHe.

2[-|0LI,‘-IepKl/IBaHl/Ie nMeeT maTtepuan, KOTOprVI n3y4yaeTcA B O3HAKOMUTEJ/IbHOM MNJ1aHE N HEe BK/Z1KOYaEeTCA B

COCTaB NpeaMeTHbIX pe3ynbTtaTtoB ocBoeHua 00T COO.

IIpu dopmupoBanun TemaTuueckoro IUIAHUPOBAHUSA MPETyCMaTPUBAIOCH
pacrpesieieHie 4YacoB BHYTPM TeM M MEXAY TeMaMH C LEJIbl0 00ecrnedyeHus

HEJENbHOW HArpy3Kd Il OOy4YaroMIMXCs, M3YyYaloUMX XUMHUIO Ha YIIIyOJIEHHOM
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ypoBHe. IlepepacnpeneneHue 4acoB MeXAy HEKOTOPBIMM TEMaMH MO3BOJIHIIO
COXpaHUTh TEeMaTHUYECKUN yuyeOHBIM 00bEM Marepualna, MCIOJIb30BAHUE PE3EPBHBIX
4acoOB TaKKe OOECIeyusIo0 Hajluyue Y4eOHBIX YacoB Ha 0000IlEHHE, HTOTOBOE
MOBTOPEHHE W KOHTPOJb y4eOHOTro MaTepuasa. Takum o0pa3oMm, CHHXPOHH3AIUS
TEMaTUYECKOIro MIIaHUPOBaHUsL 0a30BOT0 M yIriyOJEHHOTO YPOBHEW U3yUYEHUS] XUMHUU
MOJIHOCTBIO COXpaHMIIa COACpPKATENbHBIN aclekT mporpaMmMbl KypcoB 10-11 kmaccos
JUTSE MYJBTUITPO(PHIIBHOTO Yy4eOHOTO TIJIaHa.

JlaHHas MporpaMMa SIBISIETCSI OPUEHTHUPOM JJII COCTABIICHUSI pabOUYMX Mporpamm,
aBTOpPHl KOTOPBIX MOTYT TMPEMJIOKUTH CBOW TOAXOA K CTPYKTypUPOBAHUIO U
MOCJICOBATEIBLHOCTY HU3Yy4YE€HHUsS Y4YeOHOro MaTepuana, a TakKe CBOE BUJACHHE
OTHOCHUTEIIFHO BO3MOXKHOCTH BBIOOpa BapHAaTHBHON COCTaBISIONICH COJEpKaHUS
npeaMeTa JIOMOJHUTENBHO K 00513aTeNbHON (MHBAPUAHTHOM) YacTH €ro COJIep KaHus
B paMKax pe3epBHbIX YacoB. Pe3epB yueOHOro BpEeMEHM PEKOMEHIYETCs ISl
peali3allid  aBTOPCKHX IMOAXOJOB K HCIIOJIB30BAHUIO Pa3sHOOOpasHBIX (opM

opraHu3aiuu y4eOHoro rmpoiiecca.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «XUMMUSA»

Xumuueckoe o0Opa3oBaHWE, MOJIYYa€MOE BBITYCKHHUKAMU CpEIHEH LIKOJIbI,
SBJISIETCS HEOTHhEMJIEMON YacThI0 UX 00pa3oBaHHOCTH. OHO CIIY>KUT 3aBEPIIAIOIINM
ATanoOM peaju3ali Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEW, NPUCYIIMX LEJIOCTHOW CHUCTEME XHMHUYECKOro oOpa3oBaHUs. OTHU
IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB IPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U
oO1Iel KyJbTyphl YEJIOBEKa, & TAKXKE IKOJOTHMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3/J0pPOBbI0 U TMPUPOJHON cperne. Peamusyercs xumuyeckoe oOpa3zoBaHUE
yYaluxcs CpeHeN MIKOJIbI CPeCTBaMU y4eOHOro MpeaMera « XuMHUs», COJIepKaHue
U MOCTPOCHHE KOTOPOIO OMpPEAENCHbl B IporpamMme ¢ y4€ToM CreuuPuKkd HayKu
XUMUH, €€ 3HaUYCHUs B TTO3HAHWH MPUPOJBI U B MAaTEPUATILHON KU3HH OOIIECTBA, a
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TaKKe C Y4E€TOM OOIIMX LEeJed W TMPUHLMIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE
COCTOSIHME CHCTEMBbI cpefHero oodimiero oOpa3zoBanus B Poccuiickoii ®deneparuu.
Tak, Hanpumep, npu (OPMUPOBAHUM COJIEPKAHUS TpPeaMeTa «XUMUS» YUTCHBI
CJIeIyIOIIKE MOJOKEHUS O crienu(PrKe U 3HAUCHUN HAYKU XUMUU:

XuUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyl0 pojib B
COBPEMEHHOW IIMBUJIN3AIIMHY, B CO3JaHIH HOBOM 0a3bl MaTepUaIbHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOIO MBIIUICHUS, B
CO3JaHUE LEIOCTHOTO MPEACTABICHHUS OO0 OKPYKAIOIMIEM MHUpPE KaK O €IUHCTBE
NPUPOABI M YEJIOBEKa, KOTOpoe (POpPMHUPYETCS B XMMHUHM HAa OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JaCTsIMU IPUMEHEHUS.

CoBpeMeHHass XUMHSI KakKk HayKa CO3MJaTelibHas, KaK HayKa BBICOKHX

TEXHOJIOTHI HaIlpaBieHa Ha PEHICHHE I100aTbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTUS
YEJIOBEUECTBA —  CBIPEBOM, OJHEPreTUYECKOM, MHUIIECBOM, 3KOJOTHYECKOU
0€30MacHOCTM M OXpaHbl 370pOBbs. TecHO B3aUMOAEWUCTBYS C APYTHMMHU
€CTECTBEHHBIMU HayKaMM, XUMUS CTaja HEOThEMIIEMON YacThI0O MUPOBOM KYJIBTYPHI,
HEO0OXOMMBIM YCIIOBUEM YCIICITHOTO TPYAa U KU3HH KaXKI0TO WIeHa 00IIeCTBa.
B coorBerctBum ¢ obOmumu nensmu u npuHnunamu COO coxepxaHue mnpeaMera
«Xumusi» (10-11 xmaccel, 0a30Bblid  YpOBeHb HM3Y4Ye€HHMs]) OPHUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY 00yJaronuxcsi, HEOOXOIUMYIO
UM JJIs BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEHIHOTO BKJIIOYEHHS B
KU3Hb COLIMYMA, IPOAOJKEHUSI 00pa30BaHuUs B PA3JIMYHBIX 001aCTIX, HE CBSI3aHHBIX
HETOCPEACTBEHHO C XUMUEMU.

Cocrapnsomumu  nipeamMera  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl  —
«Oprannyeckas xumus» U «OOmas W HeopraHuyeckass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHWM TI0 HEOPTaHWMYECKOW XMMHH (C BKJIIOYCHHUEM 3HAHUN U3 OOIIeH XUMHH) U

opranuyeckon xumuu. OOpMHUPOBAHHUE NAaHHOM CUCTEMBbI 3HAHUM IIPU U3YyUYECHUU
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npeaMeTa 00ecneyrBaeT BOZMOXKHOCTh PACCMOTPEHUSI BCETO MHOTO00pa3us BELIECTB
Ha OCHOBE OOIIMX NOHSTHI, 3aKOHOB M Teopuil XumuH. CTpyKTypa COIAEp:KaHHS
KypcoB — «Opranuueckas xumusi» ©u «OOm@ass W HEOpraHuyeckas XUMHs)
chopMupoBaHa B TporpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOrO TMOAXOAa K
M3YYCHHIO Y4YeOHOro Marepuasa u O0OyCJIOBIieHA HCTOPHYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENEIEHHBIX TEOPETHUYECKUX YpOBHIX. B kypce
OpraHUYeCcKOl XMMHH BEIIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCUYECKON TEOpUHU
CTPOCHHUSI OPraHMYECKUX COEAUHEHUM, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX H
AJIIEKTPOHHBIX TMPEJCTaBICHUN O CTpoeHUH BemiecTB. CBeneHHs 00 M3y4aeMbIX B
Kypce BElIecTBax JaloTCi B PA3BUTUU — OT YIVIEBOJOPOAOB JO CJIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COeAMHEHUH. B Kypce opraHmueckoil XMMHH IMOJTy4aroT
pa3BuTtHe Cc()OPMUpPOBAHHBIE HA YPOBHE OCHOBHOTIO o0OIIEero o00pa3oBaHUs
MEPBOHAYAJIbHBIE TPEJCTABICHUS O XHMHYECKOW CBSI3U, KJIACCHU(PUKALMOHHBIX
MIPU3HAKAX BEIIECTB, 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOM
peaKuuu.

B npenmMere «Xumus» 6a30BOro ypoBHS pacCMaTpUBACTCS U3YUCHHBIA HA YPOBHE
OCHOBHOI'0 00111ero 00pa30BaHUsl TEOPETHUYECKUN MaTepHal M (PAKTOIOTHYECKUE
CBEJICHUS O BEIIECTBAX M XUMUUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce «Oo1mast
Y HEOpraHU4yecKasi XUMHUs» 00y4JaroIIMMCs TTPEI0CTaBISAETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHHUE MEPUOJUYECKOr0 3aKOHA C OOUIETEOPETUYECKUX M METOJ0JIOIMYECKUX
MO3ULMH, TTy0XKe MOHATh UCTOPUYECKOe M3MEHeHue (YHKIUI 3TOro 3akoHa — OT
o0o0mmaronieit 10 0O0BIACHSIONIEH U MporHo3upyromie. Enunas cucrema 3HaHMid O
BAKHEUIIUX BEIIECTBaX, UX COCTaBe, CTPOECHUH, CBOMCTBAX U MPUMEHEHUH, A TAKKE
0 XHMHUYECKHX pEaKUUAX, HUX CYIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsAeTcs B kypcax 10 m 11 kjmaccoB aneMeHTaMH COAECPKaHUS, UMEIOIIUMU
KyJbTYpOJIOTHYECKUH M TPUKIAJAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT
MMOHMMAHUIO B3aUMOCBSI3U XMUMHUU C JIPYTMMH HayKaMH, pPacKpbIBaloT €€ pojb B

MMO3HABaTECIbHOM U HpaKTI/IquKOﬁ ACATCIIBHOCTU  YCJIOBCKA, CHOCO6CTByIOT
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BOCIMTAHUIO YBa)XEHUS K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU U NMPAKTUUECKUX
MPWIOKEHUH XWMHUH, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUYMMBIX MPOOJeMax, CBSI3aHHBIX C XUMUEH, KpUTHUYECKH OCMBICIINBATD
uHPOpMALlMIO U  TOPUMEHATh €€ Uid  TONOJHEHWs]  3HaHWM, pelieHus
MHTEJJICKTYalIbHBIX U SKCIIEPUMEHTATbHBIX UCCIIE0BaTeNbCKUX 3a1ad. Coaepikanue
yueOHOro mnpenMera «XHMHsS» JAHHOTO YPOBHS M3yYEHUS OPUEHTHPOBAHO Ha
dbopMupoBanue y OOYYaIOIIKUXCS MHPOBO33PEHUECKONH OCHOBBI JJIsi TOHHWMaHUs
¢unocopckux wuaeHl, TakUX Kak: MaTepuaIbHOE EAMHCTBO HEOPraHUYECKOro U
OpPraHUYECKOTO MHUpPA, OOYCJIOBJIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTpPOCHHEM, TTO3HABAEMOCTh MPUPOTHBIX SBICHUHN MyTEM IKCIIEPUMEHTA U PEIICHUs
IPOTUBOPEUYUIT MEXIYy HOBBIMH (akTaMM M TEOPETUYECKUMHU MPEAIOChUIKAMH,
OCO3HaHWE POJIM XUMHUH B PEUICHUH HKOJIOTUYECKUX MPOOJIeM, a Takxke MmpodseM
cOEepeKEHHUS DHEPTETUYECKUX PECYPCOB, CHIPbS, CO3JAaHUS HOBBIX TEXHOJOTHH U
MaTEepUaJIoB.

B nnane pemieHust 3a1a4 BOCIUTAHUSA, Pa3BUTHS U COIUAIM3AIMNA O0YYaIOUHXCS
IOPUHATBIE OPOrpaMMOl MO XUMHHM TOJAXOAbl K OIPENEICHUI0 COJEp)KaHUus U
MOCTPOCHUS TpeaIMeTa NpeaycMaTpuBaloT (HOpPMHpPOBaHHE Y OOyUYaIOIIUXCS
YHUBEPCATBHBIX YUYeOHBIX NEHCTBHUI, MMEIOMMX 0a30BOE 3HAYCHHE JJIS Pa3TUYHBIX
BUJIOB JIEATELHOCTH: pEIICHUs] TpoOJieM, TOuCKa, aHamm3a U 00paboTKU
uHpopmManuu, HEOOXOAMMBIX [JIsi MNPUOOPETEHUs OIbITa NPAKTUYECKOH U
HCCIIEIOBATENbCKOM I€ATebHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHUN XHUMHUHU.

XuMUs Ha yPOBHE YIJIyOJE€HHOT0 M3y4YeHHsl 3aHUMAaeT BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOro oOpa3oBaHusi yvammxca 10-11 kmaccoB. HM3ydenue
npeaMeTa, peaauzyeMoe B YCIOBHSIX JTU(PEepeHIIMpPOBAHHOTO, TPO(YHIBHOTO
oOy4eHusi, MNpU3BAHO OOECMEeYUTh OO0LIE00Pa30BATENbHYI0 U OOILIEKYJIbTYPHYIO
MOJITOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOAMMYIO IJIsl aJanTaldd UX K OBICTPO
MEHSIOLUMCS YCIOBUSM >KM3HHU B COLIMYME, a TAaKXKe JIJISl MPOJIOJKEHHST 0OyUEeHUS B

OopraHu3alusx MpodecCHOHAIBLHOTO 00pa30BaHMs, B KOTOPBIX XUMHS SIBISETCS
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OJIHOM U3 TMPUOPUTETHBIX ITUCHMIUIMH. B mnporpamMme 1o XUMHM Ha3HAYCHHE
npeaMera «XuUMHs MOJydaeT MNOAPOOHYI0 MHTEPIPETANNI0 B COOTBETCTBUHU C
ocHoBonoyiarapoiumu - nosiokeHusiMu - ®I'OC COO o B3auMOOOYCIIOBICHHOCTH
LeNel, coliepKaHusl, pe3yJIbTaTOB O0y4YeHUsI U TpeOOBaHUN K YpOBHIO MOATOTOBKHU
BBIITYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS  CJICAYIOIIME BBIOJIHIEMBIC
IPOrpaMMOM 10 XUMUHU (PYHKITHH:

nH()OPMAITMOHHO-METOANYECKas, peaan3anusi KOTOpoi o0ecrneynBaeT MoaydeHUe
IpeACTaBICHUS O IEIAX, COACP)KAHUM, OOIIEeH cTpaTeruu OO0ydeHHs, BOCIIUTAHUS U
pPa3BUTHS 00YyYaIOIIMXCS CPEACTBAMH IIPEAMETA, U3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

OpraHU3allMOHHO-TUIAHUPYIOIIAsl, KOTOpas MpeayCMaTpUBaET OIpE/ICIICHUE:

MPUHILIUIOB CTPYKTYPUPOBAHUSI U TMOCIEI0BATEIBHOCTH M3Yy4YeHUS Y4eOHOro
Marepualia, KOJMYEeCTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHK;

MOAXO0J0B K (POPMHPOBAHHUIO COJEPKATEIBHON OCHOBBI KOHTPOJSA W OIEHKH
00pa3oBaTEIbHBIX JIOCTHXKEHUM OOYydYaroluxcsi B paMKax HMTOTOBOM aTTeCTallud B
dhopMe eTMHOT0 rOCyIapCTBEHHOTO dK3aMeHa 10 XUMHH.

[Tporpamma a1t yriryOa€HHOTO U3yYEHUST XUMUU:

yCTaHABJIMBAeT WHBAPUAHTHOE MPEIAMETHOE COJACpKaHUE, O00s3aTeIbHOE JIJIs
M3yYCHHS B paMKaxX OTACIBHBIX NpoduieH, mpeaycMaTpuBaeT paclpeicicHue |
CTPYKTYpPHPOBAHHUE €T0 MO KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSIM/pa3iesiaM
Kypca;

TaéT TPUMEPHOE paclpeseicHne Y4eOHOro BpPEMEHH, PEKOMEHIYEMOTO JIIS
M3YUYEHHUS OTMICIIbHBIX TEM;

npejiaraeT MPUMEPHYIO ITOCISAOBATEILHOCTh M3YyUCHHS y4eOHOro marepuajia C
Y4ETOM JIOTUKH TIOCTPOEHUSI Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

TaéT METOAMYECKYIO HMHTEPIpETAIUIo IeJed W 3a]ad M3ydeHus IMpeaMeTa Ha
yIIIyOJIEHHOM YPOBHE C y4ETOM COBPEMEHHBIX MPHUOPUTETOB B CHCTEME CPEIHETO

oOmero  oOpa3oBaHMs,  COAEPKATEIBHOM  XApAKTEPUCTHKU  IUIAHUPYEMBIX
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pEe3yIbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl CPETHEr0 OOIIEero
0o0pa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, NMPEIMETHBIX), & TAKXKE C YUYETOM
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATENBbHBIX JEUCTBUI 00yYaronIerocs mo OCBOEHUIO
coJlep KaHus IpeIMETa.

[To BceM MO3MULIMSAM B MPOrpaMMe MO XMMHUHU IPETyCMOTPEHA MTPEEMCTBEHHOCTD C
oOydyeHHeM XHMMHH Ha YPOBHE OCHOBHOro o0miero oOpaszoBanus. [Iporpamma mo
XUMHUHU CIYKAT OPHUEHTHPOM Ul COCTaBJIEHHS aBTOPCKUX padO4YMX MpOrpaMm. 3a
npenesaMy yCTaHOBJIICHHOW MPOrpaMMoOil 0 XMMHUU 0053aTeNIbHON (MHBApUaHTHOM )
COCTaBJISIIOLIEH cofepkaHusl yueOHOro mpeamera «XUMHUsS» OCTa&TCs BO3MOXKHOCTh
BBIOOpa €ro BapUaTUBHOM COCTaBIIONICH, KOTOpass [OJKHA ONpPENeNsiThCA B
COOTBETCTBUM C HaIpaBJICHHUEM KOHKpPETHOTO Tmpoduis oOydeHus. ABTOpaMu
paboyux MpoOrpaMM MOKET OBbITh NMPEIJIOKEH MHOW MOAXOJ K CTPYKTYpPHUPOBAHUIO
y4eOHOro Marepuaia M MocjaeA0BaTeIbHOCTH €ro W3y4YeHUs, CBOE BUJEHUE MyTeH U
crioco0oB (OPMHUPOBAHUSI CUCTEMBI IIPEIMETHBIX 3HAHUI, YMEHUN U BUJIOB YUCOHOU
NEeSATENBHOCTH, a TAK)KE CUCTEMBI CITIOCOOOB U METOAMYECKUX MPUEMOB 10 PA3BUTHUIO
Y BOCIIUTAHUIO 00yYaIOIIUXCS.

B cooTtBercTBHM ¢ KoHUENTYyabHbIMU NOJIOXKEeHUIMU PI'OC COO o HazHaueHUH
MpeaMeToB 0a30BOro M yriayOJIEHHOTO YpoBHEH B cucteme auddepeHInpoBaHHOTO
oOyueHuss Ha YpOBHE cCpeaHero ooOmero oOpa3oBaHUs XUMHUS Ha YpOBHE
yIIyOJIEHHOTO W3Y4YEHUs HANpaBJeH Ha pealu3aldi0 MPEeMCTBEHHOCTH C
MOCJICTYIONTUM JTAIllOM TMOJTYYEHUS XUMUYECKOTO 00pa30oBaHUs B paMKaX M3y4CHHUS
CIEHHUAIBHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKMX JHUCHUIUIMH B By3aX H
OpraHu3alusIX CpeaHero npodeccuoHaaIbHOro oOpa3oBaHus. B 3Toil CBs3M M3yueHUE
npeaMera «XHUMHUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha paCIIMPEHUE H
yrIIyOJeHHe TEOPETHYECKOM M MPAKTUYECKOW TMOATOTOBKM  OOYydYarolIuxcs,
BBIOPABIINX ONpEAeNEHHbIA Tpoduiib 00ydeHHUs, B TOM YHCIE C MEePCIEKTHBOU
MOCIEAYIOIIEro  MOMY4YeHHs] XMMHUYECKOro oOpa3oBaHMs B OpraHM3alusx

npodeccuonanpHoro ooOpaszoBanus. B cere TpeboBanuit PIOC COO «
10



IUTAHUPYEMBIM pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHONW MPOrpamMMbl
CpeIHero ooOmero oOpa30oBaHUS HM3y4YEHHE MpeAMeTa «XUMHUSD» OpPUEHTUPOBAHO
TaK)Ke Ha peIlIeHUE 3a/1a4 BOCIUTAHUSA M COLUAIBLHOTO Pa3BUTHs OOyYarONIMXCS, Ha
dbopMUpOBaHHE Y HUX OOIIEHHTEIJICKTYyalbHBIX YMEHUH, YMEHUN pallMOHATU3AIuU
y4yeOHOrOo TpyJa ©  OOOOMIEHHBIX  CIIOCOOOB  NIESITENBHOCTH,  HMEIOIINX
MEXIMCUUILUIMHAPHBIA, HAIPEIMETHBIA XapaKTep.

XuMHS Ha YpPOBHE YIIIyOJNEHHOTO HM3yYEHHsI BKJIIOYAET YriayOJI€HHBIE KypChl —
«Oprannyeckas xumusi» 1 «OO1as u Heopranudeckas xumus». [Ipu onpenenenuun
MOJXOJ0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allid COJEpXKaHUS 3TUX KypCOB B
MporpaMMe Mo XUMHUHU 3a OCHOBY MpHUHATHI nosioxkeHnuss GI'OC COO o paznuumsax
0a30BOro U yriyOJIEHHOTO YPOBHEN M3yUEHHUS IIPEIMETA.

OcHoBy conepxkaHusi KypcoB «Opranmueckas xumus» U «OOmas wu
HEOpraHWYecKas XUMHs COCTaBIIAET COBOKYITHOCTb NMPEIMETHBIX 3HAHUN U YMEHHH,
OTHOCSIIIMXCS K 0a30BOMY YPOBHIO HM3yu€HHUsl MpeaMera. JTa CUCTeMa 3HaHUH
MOJIy4aeT OMNpPEeACTIEHHOE TEOPETUYECKOE OMOJHEHUE, MO3BOJISIIOLIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OOJbIIMiA 00BbEM (akrosornyeckoro Marepuana. Ha
yIriyOJIEHHOM  ypOBHE  HM3Yy4Y€HUs  MpeaMera  oOecredeHa  BO3MOXHOCTh
3HAYUTEIBHOTO YBEJINYEHUsI 00BbEMA 3HAHUN O XMMHUYECKUX AJIEMEHTaX U CBOMCTBaX
UX COCJMHEHUN Ha OCHOBE PACUIMPEHUs U YIIIyOJIEHUs MPEJCTaBICHUA O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBA3M UM 3aKOHOMEPHOCTSX TMPOTEKAaHUS PpEeaKIHil,
paccCMaTpUBAaEMbIX C TOYKH 3pPEHUS XUMHUYECKOW KHHETUKM U TEPMOJIMHAMHKHU.
N3yueHune nepuoanyeckoro 3akoHa U Ilepuoanyeckoil cUCTEMbl XHMHYECKHUX
AJIEMEHTOB 0a3UpPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPEJCTABICHUSAX O
CTPOCHHH aToMa. XHUMUYECKasi CBA3b OOBACHAETCSA C TOUKU 3PEHMSI SHEPreTUUECKUX
M3MEHEHUN TMpu €€ 00pa3oBaHMM U pa3pylICHUH, a TaKXKE C TOUYKH 3pEHHUs
MexaHu3MOB €€ oOpa3zoBaHus. V3ydeHwe THUNOB peakuuid  JOMOJHSAETCA
(dbopMUpOBaHHEM MPEACTABICHUIN 00 3JIEKTPOXUMHUUECKHUX MPOLIECCaX U AJIEKTPOIIN3E

pacIiyiaBOB U PacCTBOPOB BEIIECTB. B Kypce opraHnueckoi XuMUU MpU pacCMOTPEHUHU
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PEaKIMOHHOMN CIIOCOOHOCTU COEANHEHUN YJenseTcs 0coboe BHUMaHUE Bompocam 00
ANIEKTPOHHBIX A (eKTax, 0 B3aAUMHOM BJIHUSHUUA aTOMOB B MOJIEKYJIaX U MEXaHHU3Max
peakuuii. Ocoboe 3HaueHHWE HMMEET TO, YTO Ha COJAEpXKaHUE KypcOB XHMHHU
yIayOaEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpPENeAEHHOTO Mpoduis (TIaBHBIM
00pa3oM Ha MX CTPYKTYpy M XapakTep JONOJHEHHH K OOIIeil cucTeMe MpeaMEeTHBIX
3HAaHUI) OKa3bIBAIOT BIUSHUE CMEXHbIE IpeaMeThl. Tak, HapuMmep, B COAEPKAHUU
mpeaMera i KJIACCOB XHMMHUKO-(DM3MYECKOTro mpoduis OoiblIoe 3HAaYeHHE OyIyT
HUMETh 3JIEMEHTBI yUeOHOro MaTepuana no oomeit xumuu. [lpu nzyyennn npenmera B
JAaHHOM CJy4yae akUEeHT OyAeT clielaH Ha OOIIHOCTb METOJOB MO3HAHHUS, OOIHOCTD
3aKOHOB M TEOpPHUM B XUMHM WU B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TEOpPHs
(MonexysipHast TeOpUsl B (PU3UKE), 3aKOHBI COXPAaHEHUSI MACChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, AJIEKTPOJIU3a, MPEACTABICHHUS O CTPOCHHM BEIIECTB U Apyroe. B
COJICp’)KaHUM TIpeaMeTa JIg KJIACCOB XMMHUKO-OMOJOTHYECKOTo Mpoduiist OObIIui
yIeIbHbINA BeC OylleT UMETh OpraHuyecKkas XuMus. B aTom ciayyae npenocraBisiercs
BO3MOYKHOCTB JJ1s1 00Jiee 00CTOSATENBHOTO PACCMOTPEHHSI XUMUYECKOW OpraHU3aliH
KJIETKH KaK OMOJIOTHYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOISAT, K IPUMEPY, TaKHUe
CTPYKTYPHbIE KOMIIOHEHTHI, KaK JUMUAbI, OCITKH, YTIE€BOAbl, HyKIEHHOBbIE KHCIOTHI
n npyrue. [Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX MPEICTABUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEUIECTB CIYKaT OCHOBOM [UISi W3YYEHUS CYLIHOCTH
npolieccoB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPECHHUS.

B nnane (¢opmupoBaHHMs OCHOB HAy4yHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOLIEHAYYHBIX METOJIOB MO3HAHUS M ONbITa MPAKTUYECKOTO MPUMEHEHUsI HAYUHBIX
3HAHUW U3y4YeHUE TMpeaMeTra «XuUMHs» Ha YriIyOoJEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEIMETHBIX CBS3SIX C Y4YEOHbIMM TpeaMETaMH, BXOSAIIMMU B COCTaB
npeaAMeTHbIX obrnacteil «EcTrecTBeHHOHayuHble TIpeAMETb», «MareMatuka H
uHpopmaTuka» u «Pycckuil sI3bIK U IUTEPATYPAX.

[Tpu u3yueHnn yueOHOro npeamera « XUMHs» Ha YIiIyOJIEHHOM YPOBHE TaKXke, KakK

Ha YpOBHE OCHOBHOI'O W CpeIHero oOmiero oOpazoBaHus (Ha 0a30BOM YpOBHE),
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3a/1a4el TMEepPBOCTENICHHON 3HAYMMOCTH SBJsETCS (POPMHPOBAHHME OCHOB HAyKH
XUMHUHU KaK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOU MEATeILHOCTH
YEeJI0BEKa U OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. Pelienue 3Toi 3a1auu Ha
yIIIyOJIEHHOM YPOBHE M3YUCHHS MPEIMETa MPEInoiaracT peaan3aiuio TakKux 1emeH,
KakK:

dbopmMupoBaHue MPECTABICHMI:

0 MaTepHajlbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX U IMO3HABAEMOCTH SIBJICHUU
IpUPOAbI, O MECTE XMMHUU B CHUCTEME E€CTECTBEHHBIX HAayK W €€ BEAylIeH poju B
o0ecreuyeHn YCTOMYMBOTO pa3BUTUS UEJIOBEYECTBA: B PEHICHUH MpodieM
AKOJIOTMYECKOM, SJHEPreTUYECKON U MHUILEBOM 0€30MaCHOCTH, B PA3BUTUU MEIAUIMHBI,
CO3JJaHMU HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHMKOB OJHEPruu, B 0OECleueHUn
pPalMOHAIIBHOTO MPUPOJIOIIOIL30BaHusl, B (POPMUPOBAHUN MHUPOBO33PEHUSI U 0OIICH
KYJIbTYphl YEJIOBEKa, a TAK)KE AKOJOTMUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3J10pPOBBIO U IPUPOJHOMN CpELE;

OCBOCHHME CHCTEMBI 3HAHWM, JISKAIIMX B OCHOBE XMMHYECKOW COCTaBIIAIOILICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIBbHBIX TOHSATHH, 3aKOHOB U
TEOpUM XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHHM BEIIECTBA HA Pa3HBIX
YPOBHSIX  —  aTOMHOM, MOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJIIPHOM, 0
TEPMOJAVNHAMUYECKUX U KHUHETUUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUMHYECKOM pPaBHOBECHHU, PACTBOpaX M JUCIEPCHBIX CUCTeMax, 00
oOIIUX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO TIPOU3BO/ICTBA;

dbopMupoBaHrue y OOYYaIOIIMXCS OCO3HAHHOIO ITOHMMAaHHUS BOCTPeOOBAaHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUM Ji1 OOBSICHEHHS KIIOUEBBIX HJEH U MpoOJieM
COBPEMEHHOM XWUMHH, JISI OOBSICHEHUS W TMPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTEeCTBEHHO-HAYUYHYIO TMPUPOY; TPAaMOTHOTO pEIIeHUsT TpoOJieM, CBSI3aHHBIX C
XMMHEN, MPOTHO3UPOBAHMSA, AaHaau3a MU OLEHKM C IIO3ULUHUN DKOJIOTUYECKOU
0€30MacHOCTH MOCJIEACTBUIN OBITOBOI M IPOU3BOICTBEHHOMN JIEATEILHOCTH YETIOBEKA,

CBSI3aHHOM C XHUMHYECKUM IPOU3BOJCTBOM, HCIOJb30BAHUEM U TepepabOTKOM
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BEILIECTB;

yriiyOJeHue MPEeCTaBICHU O HAayYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX s
OpUOOpETeHUs] YMEHUW OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB U OOBSCHEHHS
XUMUYECKUX SIBICHUN, UMEIOIMX MECTO B MPUPOJIC, B MPAKTUUECKOU JIEATCIHBHOCTH

U MTIOBCEIHEBHOU KU3HU.

HEJIN U 3AJJAYU YYEBHOI'O TIPEIMETA «XUMMU S

B mpaktuke mnpenogaBaHus XUMHH Kak Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs TaKk U Ha YpPOBHE CPEIHEro 00Iero oopa3oBaHUs, NPU ONPEAEICHUN
COJIEPKATEIIBHON  XapaKTEPUCTUKM LEJIeH M3y4eHUs NpeIMeTa HalpaBJICHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAJULIMOHHO MNpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOU KyJnbTypbl. C
METOAWYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPENEIICHUIO LEJNe W3y4YEeHHs
IIPEAMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.

['TaBHBIMM LEIAMM M3Y4YEHHs] Ipeamera «XHMHUS» Ha YPOBHE CpPEIHETO
oO1ero oopazoBanusi Ha 0a30BOM YPOBHE SBJISTFOTCSI:

dbopMUpOBaHHE  CHUCTEMbl  XUMHUYECKMX  3HAHUW  KaK  BaKHEUIIeH
COCTAaBIIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHbI MHpa, B OCHOBE KOTOPOW JEKaT
KJIIFOUEBBIEC MOHATHUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMHUHU, OCBOEHHUE SI3bIKA
HAayKd, YCBOGHME M  [OHUMAHHWE  CYIIHOCTH  JOCTYHOHBIX  00O0OIIEeHUM
MHPOBO33PEHYECKOI0 XapakTepa, O3HAKOMIIEHHE C UCTOPUEH HUX pa3BUTUA U
CTaHOBJICHHSI,

dbopMHpOBaHWE M PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHMS
BEUIECTB M XHMMHMUYECKHUX PEAKIHI, HEOOXOAMMBIX [UJIsi TPUOOpETEeHUS yMEHUU
OpPUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBJICHUM, UMEKIIHNX MECTO B

IIPUPOAE, B IPAKTUYECKOU U TOBCEIHEBHOM KU3HU;
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pa3BUTHE YMEHUI U CIOCOOOB JAEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM IpaBUil OE30MaCHOTO
oOpallleHHUsI C BEIIECTBAMM.

ConepxarenpHasi XapaKTEpUCTHKA LEJIEH W 3a1ad M3ydyeHUs INpeaMeTa B
oporpaMMme M0 XMMHUU YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMHU B CUCTEME CpeAHero ooiero oopazoBanusi. CeroaHs B MpernoiaBaHuu
XUMHU B OOJIBIIEH CTENEHH OTAAETCS NPEANOUYTEHUE MPAKTUYECKOW KOMIIOHEHTE
cojaepkaHusi  OoOydeHHUs, OpPUEHTHPOBAHHOW HA  TMOJTOTOBKY  BBITYCKHHUKA
OI0IIE00pa30BaTEIbHON  OpraHU3aliy, BIAJCIOIIEr0 HE HAO0OpPOM 3HaHUM, a
(YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHUSIMH AKTUBHOI'O
MOJly4eHUs] 3HAaHWW W TPUMEHEHUS WX B pEaTbHOW JKU3HU JUIA PEIICHUs
NpaKTUUECKUX 3a7ady. B 3Tol CBA3M MNpu M3yuYEeHUU MHpeaMeTa «XUMUS»
JOMUHUPYIOIEe 3HaUCHHUE MTPUOOPETAIOT TaKUE 1IeNIU U 331a4H, KakK:

amanrtanusi oO0y4arommxcs K YCJIOBHSM AWHAMUYHO DPAa3BUBAIOIIETOCS MHpA,
GbopMUpOBaHHE  HHTEJUIEKTyaJlbHO  pPa3BUTOW  JMYHOCTH,  TOTOBOM K
caMo00pa3oBaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIHLHOMY MPHUHATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX >KM3HEHHBIX CUTYyallMsIX, CBA3aHHBIX C BELECTBAMHU U HX
PUMEHEHUEM;

dbopMupoBaHne 'y  OOyYarOmMXCS  KIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIMI), HUMEIOIIMX YHHMBEPCaIbHOE 3HAYEHUE JJIs Pa3JInYHbIX BUIOB
NEeSATEIbHOCTH: pelIeHusl MpoOjieM, MOUCKa, aHalu3a W o0paboTKH HHGPOpPMALIHH,
HEOOXOUMBIX JIJIsl MPUOOPETEHHSI OTBITA AEITEILHOCTH, KOTOpas 3aHMMAeT BaXXHOE
MECTO B MO3HAHWM XHUMHHU, a TaKXkKe Ui OLIEHKH C TMO3ULUNA 3KOJOTUYECKOU
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB HA OPTaHU3M
Yesl0BeKa U MPUPOJIHYIO Cpeay;

pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, HHTEJUIEKTYaJbHBIX W TBOPYECKHX
CIOCOOHOCTEN 00yYarouuxcsi: CrnoCOOHOCTH CaMOCTOSITENBHO MPHUOOPETATh HOBBIC

3HaHHA IO XHMMHHU B COOTBCTCTBHU C KU3HCHHBIMH HOTp€6HOCT$IMI/I, HCIIOJIb30BAaTh
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COBpEMEHHBIC WH(OpPMAIMOHHBIC TEXHOJOTHUW JJIA MOWCKA W aHamW3a ydyeOHOW W
HAYYHO-TIOMYJISIPHON HHPOpPMAITH XUMHUYECKOTO COJIePIKaHUS;

dbopMHpPOBaHNE U PA3BUTHE Y OOYYAIOMINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHAS, HAOJI0IaTEeIhHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, NpPH TUIAHUPOBAHWU W TMPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcsi YOSKIEHHOCTH B  T'YMaHHUCTHYECKON
HAIMpPaBJICHHOCTH XWUMHUHU, €€ BaXXHOW pOJIM B PEHICHUU TIOOAIBHBIX MPOOIEeM
PaIMOHAIBHOTO TIPHUPOJIOIIOIB30BAHMUS, ITOMOJIHEHUS SHEPTETHUECKUX PECypCcoB H
COXpaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpEKHOTO
OTHOIIEHUS K TPUPOJEC WU CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETEHUS OIBITA
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHWUM Ui TPUHATAA TPAMOTHBIX pEIICHUN B
CUTYAIMIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

Ilpu uzyyenuu yuebrnozo npeomema «Xumusi» Ha yenyOIEHHOM YPOB8He MaKoice,
KaK Ha YpOBHE OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a3080M YposHe),
3a0avell NepBOCMENeHHOU 3HAYUMOCMU s611emcs HopMuposanue OCHO8 HAYKU
XUMUU KaK 001ACmMU COBPEMEHHO20 eCMeCm803HAHUS, NPAKMUYECKOU 0esimelbHOCNU
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOLU KYIbMYpbl.

Pewenue smoii 3a0auu Ha YenyonéHHOM YpOo6He u3yueHus npeomemda
npeononazaem peanuzayuio maxkux yenetl, Kax:

Gopmuposarue npedcmasieHul.

0 MamepuarbHOM eOUuHCmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
ABNEHUL NPUPOObl, 0 Mecme XUMUU 8 CUCIeMe eCMeCmEeHHbIX HAYK U e€ gedyujeli
pou 8 obecneyeHuu YCMoUuuUB8o20 passumus 4eioseyecmea: 8 peuieHuu npoonem
9KOJIO2UHECKOU, dHEpemUu4ecKol U nuwyesot 6e30nacHoCmu, 8 pa3eumun MeoOuyuHbl,
CO30aHUU HOBbIX MAMEPUANO8, HOBbIX UCHMOYHUKO8 OHepeuu, 8 obecnedenuu

PAYUOHATILHO20 NPUPOOONOIb308AHUS, 8 (DOPMUPOBAHUU MUPOBO33PEHUS U 00Well
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KVIbMypol Yen08eKd, a makxdice IKOJL02UYeCKU 000CHOBAHHO20 OMHOULEHUSL K CBOeMY
300p08bI0 U NPUPOOHOU Cpede;

0cBoeHUe cucmembl 3HAHUL, TeHCAUWUX 8 OCHOBE XUMUUECKOU COCMABsaouiel
eCmecmeeHHO-HAYYHOU KAPMUHblL MUpa: (HYyHOAMEHMAIbHbLIX NOHAMUL, 3AKOHO8 U
meoputl XuMuu, COBPEMEeHHbIX NPeOCMAsIeHUll 0 CMPOCHUU Beuecmed HA PA3HbIX
VPOBHAX ~ —  AMOMHOM, UOHHO-MOJIEKYIAPHOM, HAOMOJIEKYNAPHOM, 0
MePMOOUHAMUHECKUX U KUHEMUYEeCKUX 3AKOHOMEPHOCHAX NPOMEKAHUS XUMULECKUX
peaxkyuti, 0 XUMUYECKOM PABHOBECUU, PACMEOpax U OUCNEPCHbIX cucmemax, 00
0OWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gdopmuposanue y 00yUAIOWUXCSI OCO3HAHHO20 NOHUMAHUSL 60CMPed08aAHHOCMU
CUCMEMHbIX XUMUYECKUX 3HAHUU Ol OOBACHEHUs KIo4evlx uodet u npooem
COBPEMEHHOU Xumuu, OJisi OOBACHEHUS. U NPOSHOZUPOBAHUS SGLEHUL, UMEIOUUX
eCmeCcmeeHHO-HAYYHYIO NPUPOOy; ZPAMOMHO20 peuleHus npoojem, CEA3AHHbIX C
Xumuetl, NPOSHOZUPOBAHUSA, AHAIU3A U OYEHKU C NO3UYUL IKOJI02UHeCKOU
bezonacHocmu  nocieocmeuti  0blmoGou U  NPOU3BOOCBEHHOL  OesimenlbHOCMU
yenoB8eKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCHBOM, UCHOIb308AHUEM U
nepepabomkoll ewecms;

yenyoneHue npedcmasieHuil 0 Hay4HblX Memooax NO3HAHUsL, He0OX00UMbIX OISl
npuoopemenuss yMeHUll OPUEHMUPOBAMbCS 6 Mupe eewjecms U 00bICHEeHUs.
XUMUYECKUX A8NeHUL, UMEIOWUX MeCmo 8 Npupooe, 8 NPaKkmuieckol 0esmeibHOCmu
U NOBCEOHEBHOLL HCUSHU.

B naane peanuzayuu nepsoouepeOHvlX S0CNUMAMENbHBIX U DPA3BUBAIOUSUX
@YHKYULl YeloCmHOU CcUucmeMbvl CpeoHe20 00we20 00paz08anus Npu UsydeHuu
npeomema «Xumusiy Ha yenyOiéHHOM YPO8He 0CODYI0 AKMYAIbHOCMb NPUOOpemarm
maxue yeau u 3a0ayu, Kax:

socnumanue YoercOEHHOCMuU 8 NO3HABAEMOCMU SGNIeHUL NPUPOObL, VEANCEHUS]

K npoyeccy meopviecmed 6 obnacmu meopemudecKkux u I’lpuK/lClaHle uccne0o8anull 8
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Xumuu, @opmuposanue MUpo8033peHUs, COOMBEMCMBYIOUE20  COBPEMEHHOMY
VPOBHIO paA36UMuUsl HAYKU,

pazeumue Mmomusayuu K OOVYEHUNO U HO3HAHUIO, CHOCOOHOCMEU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUS 00ujeyueno8eueckux
yeHHocmell,

pazeumue NO3HABAMENbHBIX UHMEPeCcos, UHMEIEKMYAIbHbIX U MEOPUECKUX
cnocobrnocmetl 00yuarOWUXCs, HOpMUPOBaHUe Y HUX CO3ZHAMENbHO20 OMHOWEHUS K
CamMooopazoeanu0 U Henpepul6HOMY 00paA308aHUI0 KAK  VCI08UI0  VYCNeWHOU
npogheccUoHanbHol U 0O0WeCmEeHHOU  O0esiMeNbHOCMU,  OMBEMCMEEHHO20
OMHOWEHUSL K CBOEMY 300P0BbI0 U NOMPEOHOCU 8 300POBOM 00PA3e HCU3HU

Gopmuposanue ymeHUuli U HABLIKO8 PA3YMHO20 HPUPOOONOTb30BAHUS, PA3BUMUE
9KOJI02UYECKOU  KYIbMmypvl, npuodpemeHue  onvima  00UECMBEeHHO-NOJIEe3HOU
DKONI02UYECKOU OesimelbHOCTU.

Hemu wu 3amaun  u3yyeHUs npeaMeTa «XHUMHUS» TMOIYYUIU TMOJPOOHYIO
METOJAMYECKYIO0 MHTEPNPETAILIUIO B pa3jeiie nporpaMmsl «llmaHupyemMbie pe3yabTaThl
OCBOEHHUSA TpeaMeTa», Omaroaapss yeMy oOecrnedeHO YETKOE IMPEICTABICHUE O TOM,
Kakue 3HaHWUS W yMEHHMS HMEIOT NPSIMOE OTHOIIEHHE K peaav3allid KOHKPETHOU

oeiin.

MECTO YYEBHOI'O IPEIMETA «XUMHUSA» B YHEBHOM IIVIAHE

B cucreme cpennero o6miero oOpa3zoBaHus «XUMHUS», U3ydaemass Ha 0a30BOM
YpOBHE, TpU3HAHA OOS3aTENBHBIM YYEOHBIM TPEIMETOM, BXOJSAIIMM B COCTaB
npenMetHoii  oOmactu  «EctectBennpie  Haykm». OOmiee  UYMCIO — YacoB,
PEKOMEHIOBaHHBIX 17151 u3yuenus xumun — 70 gacos: B 10 kiacce — 35 yacoB (1 gac
B Heneno), B 11 kitacce — 35 vacoB (1 yac B Heneno).

VY4eOuplll penMer «XuMus» yriayOaEéHHOTO YPOBHSI M3YUYEHHUS! BXOJUT B COCTaB
npenMeTHo obnactu «EcTrecTBeHHBIE HaykW». Ero usydeHue mpemrycMOTPEHO
B KJlJacCaX ©CTECTBEHHOHAYYHOTO MpOGWIs, HAmpUMep XUMHUYECKHX, XHUMHUKO-
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OMOJIOTMYECKUX W MEAMIMHCKMX. B 3THX Kiaccax H3yuyeHHE JaHHOIO IpeaMeTa
peyCMOTPEHO B 00bEMe yueOHOM Harpy3ku He MeHee 3 4 B Henemo. Oo1ee uncio
4acoB, PEKOMEH/IOBAHHBIX Ul M3YyUYEHUS XUMHUM Ha yriayOnéHHoMm ypoBHe, — 210
gacoB: B 10 kiacce — 105 gaca (3 gaca B Hexemo), B 11 kimacce — 105 gaca (3 gaca B
HEJIEITIO).

[lpu ¢opmupoBanny 00pa3oBaTENbHON OpraHM3alMe MyJIBTUIPOGUIEHOTO
yuebHoro maaHa st 10 u 11 knaccoB ycTaHaBaMBaeTcsl yueOHasi Harpyska 1o npeiMeTy
«Xumus» Juii 0a3oBoro ypoBHs B oOoveme 1 wac B Hememo (35 4 B rox), a A
yIIyONEHHOTO YPOBHS CIIEAYIOIIMM 00pa3oM: 1 yac B HeAeNno 3a cYeT 00s13aTeIbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha qonoTHUTENbHbIE YUeOHbIe
npeamMeThl. TakuM o0pa3zoM, J1Jig 00yJaronuXcsl, BRIOPABIIUX YIIIyOJIEHHOE U3YUCHUE
XUMHH, yuyeOHasi Harpy3ka ycTaHaBlMBaeTcs Takxke 3 yaca B Hezento (105 4 B ron),
3TO TPaBOMEPHO, €CIAM MaKCMMalbHasg YyuyeOHas Harpy3ka HE IpEBBILIAET
MaKCHMAaJIBHO JIONTyCTUMYIO Y4€OHYI0 HAarpy3Ky B HEAECIIIO.

B TemaTnueckoM MJIaHUPOBAHUHU yKa3aH PE3epB yu€OHOIO BPEMEHHU, KOTOPOE
PEKOMEHIYyeTCsl U1 pealu3alydyd aBTOPCKUX IOJXOJOB IO HCIOJIb30BAHUIO

pa3Ho00pa3HbIX (OpM OpraHU3aIMu Y4eOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUEBHOI'O ITIPEJIMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUSI 00yYarOlIUMUCS
IporpaMM CpeaHero oOmero o0pa3oBaHUs (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). [lomyduenune xumMudeckoro oOpa3oBaHUsi 0a3UpyeTCsi HA OCHOBHBIX
IUAAKTUYECKUX MPUHLIMMIAX 00y4YeHUs (HAyYHOCTH, CHCTEMHOCTH, CUCTEMATUYHOCTH,
JNOCTYITHOCTH, CBSI3M TEOPUU C MPAKTUKOH, HAISAHOCTA W JIp.), HA NPUMEHEHHUHU
COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTMM C Y4ETOM MEXaHHM3MOB JIOCTHXKEHUS
BCEX  IUIAHMPYEMBIX  pE3ylIbTaTOB  OCBOECHHS  OCHOBHOW  00pa3oBaTeIbHOU
nporpamMmbl. HaydHO-MeTOAMYECKOW OCHOBOW i pa3padOTKH TUTAHUPYEMBIX
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pe3yJabTaTOB OCBOCHHS IPOTPAaMM CpPEIHEro oO0mero oOpa3oBaHHS —SBISETCS

CHCTCMHO-HGHTCHLHOCTHBIfI ImoaAxXod.

JIMYHOCTHBIE PE3YJIBTATBI

B cootBercTBUM € CUCTEMHO-ACSTEIBHOCTHBIM TMOJAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS IHpeameTa «XHUMHs» Ha YpPOBHE CPEIHETO
00111er0 00pa30BaHUs BbIJICIEHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHWE  OOy4YaroIIMMHCA  POCCHUMCKOM  TpakKIaHCKOM  MIAEHTHUYHOCTU —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJM4KMe MOTUBALIMK K OOYyUEHHIO;
LIEJICHANIPaBICHHOE PpAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HAa OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHUIMI 0a30BOM HAYKH XUMUU;
TOTOBHOCTh U  CIIOCOOHOCTh  OOy4YaroIIMXCS PYKOBOJACTBOBAaTbCi B  CBOEH

JEATEIBbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKAaMH, IPUCYIIMMH LIEITOCTHOU

CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYUe MPABOCO3HAHUS HKOJIOTHYECKOM KyJIbTYPhl M CIIOCOOHOCTU CTaBUTh LIENU U

CTPOUTD KU3HECHHbIE TTAHBI.

JIMYHOCTHBIE PE3yJITATHl OCBOEHUS MTPEAMETA « XUMUS» JOCTUTAIOTCSA B €JUHCTBE
y4eOHOM M BOCHUTATENIbHON aedarenbHOCTH OpraHu3alud B COOTBETCTBUHU C
I'YMAHUCTHYECKUMHU, COIMOKYJIBbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU U
ujearaMu pOCCUIICKOro rpakJJaHCKOTO OOIIeCTBa, MPUHITHIMU B OOLIIECTBE HOPMaMHU
M TpaBWIaMU TOBEIEHMS, CIHOCOOCTBYIOUIMMHU MPOLECCaM  CaMOIIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YUYarOIIUXCS.

JIn4HOCTHBIE ~ pe3yJbTaTbl  OCBOEHUS  NIpeaMera  «XuMus»  OTpa)xkaroT
c(OPMHUPOBAHHOCTh ONBITA TMO3HABATEIBHOM M MPAKTUYECKON AESATENBHOCTU
oOy4aromuxcs Mo peaqu3aluy NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1. I'paaaHCKOro BOCIUTAHUSA:
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OCO3HaHUsl OOYyYarOIIMMUCA CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEM,
YBAKEHUS K 3aKOHY U ITPABOIIOPSAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMaxX W IPAaBUJIaX MEXINYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON AEATENBHOCTH NPH CO3JAaHUU Y4EOHBIX
IPOEKTOB, PELIEHUM Y4YE€OHBIX U I[O3HABATENbHBIX 3ajay, BBIIOJHEHUU
XUMHAYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W NPUHUMAaThb MOTHUBBI, HAMEPEHHUS, JOTUKY U apryMEHThI

APYIuX IIPpHU aHAJIU3C PA3JINYHBIX BUIOB y‘{€6H0ﬁ ACATCIIBHOCTH,

2. [TaTpuOTHYECKOT0 BOCIIMTAHMS

[IECHHOCTHOT'O OTHOIIEHUSA K UCTOPUYECKOMY W HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMHH;

YBXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHUS TOrO, YTO JOCTHMKEHUS HAYKH €CTh PE3yJbTaT JIUTEIIbHBIX
HaOII0JICHUM, KPOTIOTIMBBIX SKCIEPUMEHTAIBHBIX MOHWCKOB, MOCTOSHHOIO TpyJa
YUYEHBIX U MPAKTUKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHUBOB B MOJYYEHHM W MOCJCAYIOIIEM AaHAJN3€

uH(GOPMAITH O TIEPEIOBBIX IOCTHKCHHUSIX COBPEMEHHOMN OT€UECTBEHHON XUMHUH;

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYyallud, CBS3aHHBIE C XUMUYECKUMHU SIBJICHUSMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HAa MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJICHUE W MOCTYNKU CBOMX TOBApPUIIEH C MO3UIUN

HPaBCTBCHHLIX W IIPAaBOBbBIX HOPM M OCO-3HAHHC HOCHC}]CTBI/Iﬁ OTHUX ITOCTYIIKOB,

4. ®opMupoBaHNs KYJbTYPbI 310POBbSI:

ITIOHMMAaHUs I.[GHHOCTCfI 3A0pOBOI0 MU 0e301macHOTo 06p21321 KN3HH, HGO6XOI[I/IMOCTI/I
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OTBETCTBEHHOT'O OTHOUIEHMSI K COOCTBEHHOMY (PH3UUYECKOMY U IICUXUYECKOMY
310POBBIO;

co0IIroieHNs ITpaBuJl 0€30IaCHOT0 OOpallleHus C BEIIECTBAMU B OBITY, TOBCEHEBHON
KW3HU U B TPYJIOBOU JEATEIIBHOCTH;

MMOHUMaHUS LIEHHOCTU MpPaBWJ WHAUBUAYAJIBHOIO U KOJUIEKTUBHOIO O€30I1acHOTO
IIOBEJICHUs B CUTYyalUAX, YIPOXKAIOLIUX 3J0POBBIO U JKU3HU JIIONEH; OCO3HAHMS
MOCIEACTBUM M HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOJICHHS aJKOTOJI,

HApPKOTHKOB, KypeHHs);

5. TpyaoBoro BOCIMTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKON JIEATEIbHOCTH,
00I11I€CTBEHHO TOJIE3HON, TBOPUYECKOM U JPYTUX BUJIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AKTHMBHOE y4YacTHE B PEUICHUU MPAKTHUYECKUX 3a]a4d COIUATbHON
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

HMHTEpeca K MPaKTUUYECKOMY HU3YyYEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM YHUCIE
Ha OCHOBE MMPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHH;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yabTaTaM TPYAOBOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJIIbHOW TpPAaeKTOPWUU OOpa3OBaHUA,
Oynymiei nmpodeccur U peaan3alud COOCTBEHHBIX JKU3HEHHBIX TJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, MHTEPECOB U MOTpeOHOCTEN

00111eCTBa;

6. DK0JIOrH4eCKOro BOCIIUTAHUSA:

AKOJIOTMYECKH  I1€JIeCO00pa3HOTO OTHOIICHHS K TPUPOJE, KaK HCTOUYHHKY
CyLIECTBOBAHUS KU3HU Ha 3EMIJIC;

MOHUMAaHUS  JIOOAIBHOTO  XapakTepa JKOJOTHYECKUX  MPOOJieM,  BIUSHUS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMATILHON CPE/Ibl;

OCO3HAHUSI HEOOXOJIMMOCTH WCIOJIb30BaHUS JOCTHKEHUN XUMHH [UJISI PEIICHUS
BOITPOCOB PAIIMOHATBLHOTO MIPUPOJIOTIOIB30BAHUS;
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AKTUBHOI'O HEMPUATUS JCUCTBUM, MPUHOCAILIMX BPEH OKPYXAIOIIEH MNPUPOTHON
cpene, yMEHHs MTPOTHO3UPOBATh HEOIArONPHUSATHBIE SKOJOTHUYECKHE MOCIEACTBHS
NpEeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH HX;

HaJU4Msl Pa3BUTOTO IKOJOTHYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KyJIbTYpbl, OIbITA
JEeATEIBHOCTH KOJIOTMYECKON HAPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMU
B MO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIILHOM MPaKTUKE, CHOCOOHOCTH U

YMCHUA aKTUBHO IIPOTUBOCTOATH HACOJIOTUH X€MOC1)O6I/II/I;

7. LlecHHOCTH HAYYHOI'0 O3HAHMS

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUS CEeU(UKA XUMHUHM KaK HayKH, OCO3HaHUs €€ pojii B (hOPMUPOBAHUU
PaIMOHAIIBHOTO HAYYHOTO MBIIUICHHS], CO3JaHUH 1IETTIOCTHOTO MPEACTaBICHUs 00
OKpPYXamlIeM MHpPE KaK O €IWHCTBE MNPUPOAbl MU YEJIOBEKA, B IO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHUU NPOoOJeM COXPaHEHUS MPHUPOTHOTO
paBHOBECHS,

yOeKAEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JJIsl COBPEMEHHON ITUBWIM3ALIUM: B €&
T'YMaHUCTHYECKOW HANpPABJICHHOCTH M Ba)XHOW POJM B CO3JaHUM HOBOW 0a3bl
MaTePUAITBHON KYJIBTYPbI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWUYHUBOTO PA3BUTHS
YEJIOBEYECTBA —  CBIPHEBOM, DJHEPreTHUYECKOM, NHUIIEBOM U DKOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECIIEUEHNN YCJIOBUMA YCIICUTHOTO TPyJa
Y SKOJIOTMYECKU KOMGOPTHOM JKU3HU KaXA0T0 YJIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: ITOHMMAaHHUs CYIIHOCTM METOJOB IO3HAHU,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BATh MOTy4YaeMble
3HaHUA JUIS aHaiu3a W OOBSICHEHUS SBJICHUW OKpYXXAlOUIEro MHpa U
MIPOUCXO/ISIIINUX B HEM U3MEHEHUI;, YMEHHUSI JIeJIaTh 000CHOBAHHBIE 3aKTFOYCHUS Ha
OCHOBE Hay4HbIX (PAaKTOB M HMEIOIIMXCA JaHHBIX C IEJbI0 MOJYyYCHUS

AOCTOBCPHBIX BLIBOJAOB,
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CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHHS JUIS PEIICHUS
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K IO3HAHHUIO M UCCIIeIOBATEIbCKON eI TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHHUH MO0 XUMHH B COOTBETCTBUU C KU3HECHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJda B pa3luyHbIX cdepax mTpodhecCHOoHaTLHON

JACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHUS YYEOHOTro TpeaMeTa «XHUMHUsS» Ha
YpOBHE CpeaHero o0miero o0pa3oBaHMs BKIIOYAIOT: 3HAYMMBbIE TSI (DOPMUPOBAHUS
MHUPOBO33PEHUS oOyyaromuxcss  MEXIUCUUIUIMHAPHBIC (MeXTpeIMETHbIC)
oOllleHayYHbIE TOHATHS, OTpaXKalol[Ue IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpA H
cne-nu(uKy MeToI0B TIO3HAHMSI, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, JHEPrus, SBJIEHHUE, IMpPOILECC, CUCTEMa, HAY4YHbIH (HaKT, NPUHIIUII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus, HCCIeOBaHue, HaOIIOCHHE,
U3MEpEHHe, OKCIEPUMEHT W  Jp.); yHUBEpcajbHble  y4eOHbIE JeHCTBUS
(mo3HaBaTenbHbIE,  KOMMYHHKAaTHBHBIC,  PETYJSTUBHBIE),  OOECIEYMBAIOIINE
dbopmupoBanrne (YHKIMOHAIBHOM TPaMOTHOCTH M COIMAIBHON KOMIIETCHIINU
oOydJarommxcsi;  CIOCOOHOCTh ~ OOy4YaronIMXcsi ~ HMCIOJIb30BaTh ~ OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS W YHHUBEpcajbHbIE YydeOHBIC
NENCTBUS B IMO3HABATEIBHOW U COIMAIBHON IMPAKTHUKE.

MeranpeaMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJIAJICHHE  YHUBEPCAIbHBIMU
y4eOHBIMHU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU W PETYJISITUBHBIMH JICHCTBUSMH.

Osnaoenue YHUBepcaibrnvimu yueﬁubmu NO3HABAMEJIbHBIMU OCUCMBUAMU:

1. Ba3oBbIMM JJOrHYeCKHUMHU AeHCTBUSIMU:

CaMOCTOSTENbHO (POPMYIMPOBATh M AKTyaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
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paccMaTpuBaTh;

OTIPENENATh 1EIN JACATEIHHOCTH, 3a7aBasi MapaMeTphl U KPUTEPUH WX JTOCTYIKCHHS,
COOTHOCHUTH Pe3yJIbTaThl I€ATEIbHOCTHU C MOCTABICHHBIMU 1IEISIMU;

WCITOJTH30BATh MPU OCBOCHUH 3HAHWHA MPUEMBI JIOTHYECKOTO MBITIUICHUS] — BBIJCISITh
XapaKTepHbIE TPU3HAKK TOHATHUA W  yCTaHABIMBATH WX  B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIsl OOBSICHEHUS! OTACIBHBIX (DaKTOB U
SIBJICHUIM;

BbIOMpPATh OCHOBAaHUS U KPUTEPUHU ISl KiacCU(UKAIMK BEIIECTB M XUMHYECKHX
peaKuii;

yCTaHABIWBATH MPUIMHHO-CJICACTBEHHBIC CBSI3M MEKIY H3y4aeMbIMU SIBIICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYKICHUs (MHIYKTUBHBIC, NEAYKTUBHBIC, MO AHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PAaCCMAaTPUBACMBIX SIBIICHUSX,
(GOpMyIHPOBATh BHIBOJBI M 3aKITIOUCHUS;

MPUMEHSATh B TMPOIECCE TIO3HAHUS HCIOJIb3yEMblEe B XHUMHH CHUMBOJUYECKUE
(3HaKOBbIE)  MOJAENM, MPeoOpa3oBbIBaTh  MOJEIBHBIE  IPEACTaBICHUS —
XUMUYECKUUA 3HAK (CHMMBOJI) DJIEMEHTa, XHUMH4YecKkas (opmysia, ypaBHEHUE
XUMUYECKON peaknuu — TP  PENICHWH Y4YEOHBIX IMO3HABATCNBHBIX U
MPaKTUYECKUX 3a]1a4, MPUMEHATh Ha3BAaHHBIC MOJICIbHBIC TPEACTABICHUS IS
BBISIBJICHUSI XAPAKTEPHBIX TMPU3HAKOB HW3Y4YaEMBIX BEIIECTB U XUMHUYECKUX

peaKkuui;

2. ba3oBbIMH HCC/I€10BATEIbLCKHMH IeliICTBUAMM:

BJIAZIETh OCHOBAMHM METOJ0B HAYYHOI'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMynIHpoBaTh IEAM M 3aJayd HCCISIOBAaHUS, MCIOJBb30BaTh ITOCTABJICHHBIC H
CaMOCTOSITENIbHO  C(OPMYJIMPOBAaHHBIE BOMPOCH B KAaueCTBE HMHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJI1 (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJICHUI;

BJIAICTh HAaBBIKAMH CAMOCTOATCIBHOI'O IMIIAHUPOBAHHA W IMPOBCACHUA YUYCHHYCCKHX
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HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIOaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MIPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIIEIOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIETAHHON PadboTE;

nprOOpeTaTh OMBIT YUYEHUYECKOW HCCIIE0BATEIBCKON U MPOEKTHOW JESTENbHOCTH,
IPOSIBIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY IOMCKY METOJOB

PEUICHUS ITPAKTUICCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJIOB IIO3HAHUS,

3. Paboroii ¢ nndopmanueii:

OPUEHTHPOBAThCSI B Pa3IMYHBIX HCTOYHUKAX HHGPOpManuu (HAy4YHO-MOMyJIsIpHas
JUTepaTypa XUMHYECKOIO COJCpKaHUsS, CIpaBOYHbIE IOCOOUS, PECYpCHI
WNHurepHeTa), aHanu3upoBaTh HMHPOPMALMIO pPAa3IUYHBIX BHUAOB U  (PopM
peCTaBICHHUS, KPUTHYECKU OLIEHUBATh eé JIOCTOBEPHOCTh "
HEMIPOTUBOPEUHBOCTD;

dbopMyIHUpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHBIE METOJBI MPU TMOUCKE U OTOOpE
uHpOpMaIMy, HEOOXOAMMOM ISl BBIIOJHEHUS YUYEOHBIX 3a/ad ONpPEeTIEHHOTO
THUTIA;

npuodperaTh ONBIT  HWCHOJIB30BaHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpATh ONTUMANbHYIO (OpPMY TMpEACTABICHHUS HHPOpPMALUU
(cxeMbl, rpaduKu, JUarpaMmbl, TaOJUIIbI, PUCYHKH U T. 11.);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAa4eCTBE CPEJCTBA MpPU paboTe ¢ XUMHUYECKOU
uH(boOpMaIEe: PUMEHITh MEXIpeIMETHbIEe ((DU3NYECKHe U MaTEMaTUYECKUE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0OPA30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISITHOCTH.
Osnadenue yHu6epcanbHbIMU KOMMYHUKAMUGHBIMU 0CUCTBUAMU:

3a/laBaTh BOINPOCHI MO CYIIECTBY OOCY>KJaeMOil TeMbl B XOAE Juajnora W/Wiu

JTUCKYCCUHM,  BBICKa3bIBaTh  HAeH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS

26



OTHOCHTEJILHO BBIIIOJIHEHUS MPEUI0KEHHOH 3a1a4u;

BBICTYaTh C IPE3EHTAaUueld pe3yJbTaTOB IO3HABATEIBHON  JIEATEIBbHOCTH,
IOJyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BBINOJIHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO UCCIETOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, peajn3alui YYeOHOTro MpoekTa u (HOpPMYIHUPOBATH BHIBOIBI
[0 pe3yibTaTaM NPOBEAEHHBIX MCCIEAOBAHUN IyTEM COIJIAaCOBAaHUS IO3ULUN B
X0J1e 00Cy X IeHHS 1 0OMEHa MHEHUSMH.

Osnadenue yHugepcatbHblMU PeyIamUGHbIMU 0CUCMGUAMU:

CaMOCTOATENIBHO  IJIAHUPOBaTb W OCYLIECTBJISITH  CBOKO  ITO3HABATEJIBHYIO
NeSATEIbHOCTh, Ompenensis €€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh M MO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh MpPEUIaraéMblii  aJifOPUTM JACUCTBUNA IIpU
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaumoOoJee
3¢ (PexTUBHBIA crnoco0 HMX pemeHuss ¢ Y4YETOM TNOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYLIECTBJISITh CAMOKOHTPOJb CBOEHM JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a U

CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yJbTaThl OCBOCHUS MPOTPAMMEBI CPEIHETO OOIIero 0O0pa3oBaHUS
M0 XMMHUU Ha 6A30BOM YPOBHE OPHEHTHPOBAHBI Ha 0OECIICUCHHE MPEUMYIIIECTBEHHO
00111€e00pa3oBaTeIbHON U OONIEKYJIBTYPHOM TOATOTOBKM oOOyuarommxcs. OHu
BKJIFOYAIOT: crenupuIecKue sl y4eOHOro mpenMera «XUMHs HaydHbIe 3HAHMS,
YMEHHUS U CMOCOOBI JACHCTBUN MO OCBOEHHUIO, MHTEPIPETAIMU U MPEOOpa30BaAHUIO
3HAHWH, BUJBI ACATEIBHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHUS M IPUMEHEHUIO 3HAHUN
B Pa3NIUYHBIX YUEOHBIX U PEATbHBIX KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C XUMHECH.

B mporpamMme mo XuMUW TIpPEAMETHBIC PE3yibTaThl TMPEACTABICHBI IO TOJaM

U3yYeHUS KaK Ha 0a30BOM, TaK U Ha ye1y01éHHOM YPOBHSIX (BBIACICHO KYPCUBOM).
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B

10 kiacce mnpeaMeTHbIe Ppe3yJbTaThbl OCBOeHHSI Kypca «Opranmuyeckas

XMMHUD» OTPAKAIOT:

1)

2)

3)

4)

cpopmuposannocme  npeocmaeneHui: 0  XUMHUYECKOM  COCTaBIIAIOIIEH
C€CTECTBCHHOHAYYHOW KAapTUHBI MHPA, POJAM XUMHUHU B II03HAHUU SIBICHUU
npuposibl, B (OPMUPOBAHMM MBILUIEHUS U  KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOW MJisi PEUICHHs] MPaKTHYECKHX
3aJa4 M HKOJOTUYECKM OOOCHOBAHHOIO OTHOLIEHHMSI K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM CPEJIE;

énaoenue CUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIOJIAraloIe TMOHATUA (XUMHUYECKUHA 3JEMEHT, aroM, O3JIEKTPOHHAas
o0oyl0YKa  aTtoma, MOJEKyJda, BaJEHTHOCTb,  3JEKTPOOTPULATEIBHOCTD,
XUMHYECKasl CBSI3b, CTPYKTYpHast (hopMyia (pa3BEpHYyTast U COKpaLEHHAs), MOJIb,
MOJIIpHasi Macca, MOJSIPHbI OOBEM, YIJIEPOAHBIM CKeJeT, (PYHKIMOHAIbHAS
rpynmna, pagudkal, HW30MEpPHs, H30MEpbl, TOMOJIOTMYECKHM psAl, TOMOJIOTH,
YIJIEBOLOPOBI, KUCIOPOA- U a30TCOAEpKAIIUE COCAUHEHUA, MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUSA); TEOPHUH U 3aKOHBI
(Teopus cTpoeHus: opraHnyeckux BeuiecTB A. M. ByTiiepoBa, 3aKOoH cOXpaHeHUs
Maccbl  BEUIECTB);  3aKOHOMEPHOCTH,  CHMBOJIMYECKMH  SI3bIK  XUMUU;
MHPOBO33PEHYECKUE 3HAHMS, JICXKALIME B OCHOBE MOHUMAHUS NPUUYUMHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJOTUUYECKHE CBEJIEHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U O€30MaCHOM HMCHOJb30BAaHUM BAXKHEWUILIMX OPraHUYECKHX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA;

copmMuUpo8anHocmy  YMeHUli Gula6lAMmb XApAaKTEpHbIE TPU3HAKU TOHSATHUH,
YCTaHaBJIUBATh UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIUE NIOHATUS IIPU
ONMCAHNU COCTaBa, CTPOCHHUsI U MPEBPALCHUN OPTraHUYECKUX COCIUHEHUN;
cpopmuposanHocms  yMeHUti UCHOIBL306aMb XUMUYECKYIO CHUMBOJMKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)

dbopMynT OpraHWYECKWX BEIIECTB M YPAaBHEHMM XMMHUYECKUX PEaKIThii;
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5)

6)

7)

8)

U320masIueams MOJEIN MOJIEKYJ OPTAaHUYECKUX BEIIECTB JJI WILTIOCTPALIMHU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

chopmMupo8anHoCmy  YMeHUll YCMaHasiueams TPUHAMICKHOCTh HW3YYCHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBYy M CTPOCHHUIO K ONpeaeIEHHOMY
KJIacCy/Tpynne CoeluHEeHUl (YriaeBOAOPOJbI, KHUCIOPOJ- W a30TCOJAEpXKaIle
COCIMHEHUS, BBICOKOMOJEKYJISIPHBIE COCAUHEHHUS); Oasamb WM Ha3BaHUS IO
cuctematudyeckoil Homenkiarype (IUPAC), a Takke npuBOIUTH TPUBHAIIbHBIC
Ha3BaHUS OTAECIBHBIX OPraHMYECKUX BEIIECCTB (ITWIICH, MPOMUJIEH, alleTHJICH,
ATUJICHTJIMKOJb, TIULEpUH, (PeHois, GopManbaeruy, aneraibieruj, MypaBbuHas
KHCJIOTA, YKCYCHasi KHCJIOTa, OJIEMHOBas KHUCIIOTa, CTEapuHOBas KHUCIIOTA,
III0K03a, (PPyKTO3a, Kpaxmad, [eJUTI0JI03a, TIUIIHH);

cghopmuposanHocmes  yMeHus — onpeoensms BUABl XMMHYECKOW CBS3M B
OpPraHUYECKUX COCIUHEHUAX (OJIMHAPHBIC U KPATHbBIC), KOBANEHMHAS U UOHHAS
C6513b, O- U P-C653U, B0OOPOOHAS CB53b);

chOpMUPOBAHHOCMb  YMEHUS NOOMBEPHCOamb HA KOHKDEMHbIX Npumepax
xapaxmep 3a8UCUMOCMU PEaAKYUOHHOU CNOCOOHOCU OP2AHUYEeCKUX COeOUHeHUll
om KpamHocmu u muna KO8aJleHmHOU C653U (0- U T-CE53U), 83AUMHO20 GIUAHUS]
amomos u 2pynn amomos 8 MONeKY1ax,

cghopmuposanHocms ~ yMeHUsi NPUMEHAMb  TIOJOXKEHUS TEOPUH  CTPOCHHUS
opranndeckux BemiectB A. M. byTiepoBa a1t 00bsicCHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;
cghopmuposanHocmes yMeHUl Xapakmepuzoeams COCTaB, CTPOEHUE, pU3nyeckue
U XUMHYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENIEN pPAa3IUYHBIX KIACCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, TUJICH, IIPOIMWICH, aleTulieH, OyTaaueH-
1,3, metunOyTanuen-1,3, 6€H30JI, METAHOJ, 3TAHOJ, STUJICHTINKOJb, TIUICPUH,
deHou, aneranabAeru], MypaBbUHAs W YKCYCHAash KHUCIOTHI, TJIFOKO3a, Kpaxmall,

LEJUII0JI03a, AMUHOYKCYCHAsl KUCIOTA); WLIOCMPUPO8Ams TEHETUYECKYIO CBS3b
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9)

MEXIYy HHMH YypPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKHUX pEAKIHA ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

choOpMUPOBAHHOCMb YMEHUL XAPAKMePU308ams COCMAs, CmpoeHnue, guzuieckue
U XuMuyeckue CeouUCmea MUNUYHbIX npeocmasumeinell pPAasiudHblX KiAccos
OP2AHUYECKUX BeUleCmE. AIKAHO8, YUKIOAIKAHO8, AIKeHO8, AIKAOUEHO8, AJIKUHOS,
apoMamuyeckux yeneeo0opooos, CNupmos, dib0e2udos, KemoHo8, KApOOHOBbIX
KUCOM, NPOCMBIX U CLONCHBIX IPUPOS, IHCUPOS, HUMPOCOCOUHEHUN U AMUHOS,
AMUHOKUCTIOM,  0eNKo8,  y2neeo0o8  (MOHO-, Ou- U  NOJUCAXAPUOOS8);
ULTIOCMPUPOBAMb ~ 2EHEMUYECKYI0  CB8A3b  Medc0y  HUMU  VPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUUECKUX Pearkyull ¢ UCHOAb308AHUEM CHPYKNYPHbIX
Gopmyn;

chopmMupo6anHoCms yMeHUs Xapakmepu308ams WCTOYHUKHU YTIIEBOJIOPOIHOTO
CeIpbsi (He(Thb, TPUPOAHBIM Ta3, Yrojib), CIOCOOBI HX TIepepadOTKU U

MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB epepadbOTKH;

10)cpopmuposannocms  ymenuti  npooOums  BBIYUCICHHS TI0 XUMHUYCCKUM

ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX

BEII[ECTB WJIU MPOJAYKTOB PEaAKIINH);

11) cchopmuposannocme ymenutl 6radems CHCTEMOM 3HAHUH 00 OCHOBHBIX METO/ax

HAay4YHOI'O TIO3HAHUS, HCIOJB3YEMBIX B XHMHHM IPU HW3YYEHUU BEILIECTB U
XUMHYECKUX SABJICHUN (mabmrosieHue, U3MEPEHUE, DKCIIEPUMEHT,
MOJICJIMPOBAHUE), UCHOIb306AMb CUCTEMHbBIE XUMUYECKUE 3HAHUS ISl IPUHATHS
PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C BELIECTBAMU U UX
PUMEHEHUEM;

cpopmuposanHocme  61a0€HU  CUCEMOU 3HAHULL O eCcmeCmEeHHOHAYYHbIX
Memooax no3HAHUsL — HAOII0OEHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHME

(pea]leOJI/l u ]I/lblC]leHHOM) U YMEHRUA NPUMEHANTb d9MU 3HAHUA,
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cpopmupo8anHocms yMeHus: NPUMEHAMb OCHOBHble ONEepayuU MblCIUMENbHOU
0esimeNbHOCIU — AHAIU3 U CUHMe3, CPABHeHUe, 0000WeHue, CUCMeMAMU3aYuUL,
8blsGIeHUe NPUYUHHO-CIIEOCMBEHHBIX C853ell — O/ U3YUeHUs CBOUCME euecms U
XUMUYECKUX Pearyul,

12)chopmuposannocmes ymenuii cobmooams npasusia TOJB30BAHUS XUMHUECKOMN
MOCYJIOM W JabopaTOpHBIM 000PYIOBAaHHMEM, a TAaKXKe MpaBuia oOparieHus ¢
BEIICCTBAMH B COOTBETCTBHH C MHCTPYKIIUSMH IO BBITIOJHEHHUIO JTaOOPATOPHBIX
XUMHYCCKHX OITBITOB;

13)cpopmuposannocms  ymenuti  niaHupogamsv W GbINOAHAMbL — XUMHYECKUN
DKCIIEPUMEHT (TMpEeBpallleHUus] OpPraHUYEeCKUX BEIIECTB IPU  HArpeBaHUU,
MOJIyYCHUE OTWJICHA W W3YYCHHE ero CBOWCTB, KA4YECTBEHHBIC pPEAKIINH
OpraHMYECKUX BEIIECTB, J€HATypalus OCJKOB IpU HarpeBaHUU, IIBETHbHIC
peakiuu OENKOB) B COOTBETCTBUHM C IpaBUJIaMU TEXHUKU O€30MAaCHOCTH MPHU
oOpallleHUl ¢ BEIIeCTBAMH U JIA0OPATOPHBIM OOOPYIOBAHUEM, MPEOCMmABIANMb
pe3yabTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucud  ypaBHEHHM
COOTBETCTBYIOIIMX PEAKIUNA U @opmyiuposams BBIBOABI Ha OCHOBE JTHX
pE3ybTaTOB;
copMUpo8aHHOCMb YMEHUL: CaAMOCMOAMENbHO NIAHUPOBAMb U NPOEOOUMD
XUMUYeCKUll dKCnepumenm (NoiyueHue U U3yueHue CEOUCME OpeaHUudecKux
seujecms, KauecmeeHHble peakyuu yeaeo00p0008 pA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OP2AHUYECKUX BeUieCms, peuueHue IKCNePUMEHMATbHBIX
3a0ay no PAcno3HABAHUID OP2AHUYECKUX 6eujecms) ¢ COON0eHUeM Npasull
beszonacrnoeo obpaweHus ¢ sewjecmsamu U aadbopamopHsimM 000pyY008aHUeM,
Gdopmynuposamos yenv UCCLe008aHUs, NPeOCMAsIamb 6 pPA3IUdHOU Gopme
pe3yIbmamyl IKCNEPUMEHMA, AHATUZUPOBANb U OYEHUBAMb UX 00CTNOBEPHOCHIb,

14) chopmuposannocmes  ymeHuil  KpUmMu4ecku — aHAIUUPOBAMb  XUMHUYECKYIO

uH(pOopMaIHIO, TOJIy4aeMyto U3 pa3Hbix uctounukoB (CMU, UuTepuer u ap.);
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CPOPMUPOBAHHOCb  YMEHUI:  OCYWeCmeNamb  YeleHanpasieHuslli  NOUCK
XUMUYECKOU UHGOpMaAyUuU 8 Pa3IuyHbLX UCOYHUKAX (HAYYHAs U Y4eOHO-HAYYHAas
aumepamypa, CMH, Humepnem u Op.), Kpumuuecku aHaIU3UpPO8amMs
Xumuueckyro  uHgopmayuro, nepepabamvieamv €€ U  UCNOIb308AMb 8
COOMBEemMCmMeEUU ¢ NOCMABIeHHOU YUeOHOU 3a0ayell

15) cpopmuposannocmo VYMeHUll cobooamo npasuia AKOJIOTUYECKHU
1eJIeco00pa3HOro TOBEACHUS B OBITY W TPYIOBOM JACSATENBHOCTH B IENSIX
COXpPaHEHHUSI CBOETO 3/I0pPOBbS M OKPY’KAIOIIEH MPUPOTHOU CPEIbl, 0CO3HABAMb
OITACHOCTh BO3JICUCTBHS Ha JKMBBIC OPTaHU3MBI OIMPEACIEHHBIX OPTaHUYECKHUX
BEIIECTB, MOHMMAas cMbica mnokazatens [IJIK (mpenmensHOl gomycTUMOM
KOHIICHTpAIIUHN), NOSCHSAMbL HAa TpUMeEpax CrHocoObl  yMCHBIICHUS |
MPEIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;
AHATU3UPOBAMb UYeecO0OPAZHOCHb NPUMEHEHUs. — OpP2AHUYeCKUX  eeujecms 8
NPOMBIULTIEHHOCIU U 8 ObIMY C MOYKU 3PEHUS COOMHOULEHUS] DUCK-NOJIb3A

16) a1 0OydaromMXcsi € OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBS: yMEHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJAX ITO3HAHMS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

17)ans chaenbix U cIaOOBUAAIIMX OOYYAIONIMXCSA: YMEHHUE HCIOJIB30BaTh pebe(HO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMudeckux Gopmyi.

B 11 kuiacce mnpeaMerHble Ppe3yabTaTbl OCBOeHHs Kypca «OOmas wu

HEOPraHuYecKasi XMMHUS» OTPAKAIOT:

1) cgopmuposannocmv  npeocmasnenuii: 0 XAMHYECKOW  COCTaBIISIOLICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpA, POJIM XHWMHUU B MO3HAHWUU SBJICHHUU
npupoasl, B  (QOPMUPOBAHWUM  MBINUICHUS W KYJIbTYpbl  JUYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM Il PEIICHUS MPaKTUYECKUX
3alay U DKOJIOTMYECKHM OOOCHOBAaHHOI'O OTHOIICHHS K CBOEMY 3/I0POBbIO H

MIPUPOJTHOM CpEJIE;
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2)

3)

4)

81ao0eHue CHCTEMOH XAMHAYECKUX 3HAHWH, KOTOpast BKJIIOYAET:
OCHOBOITOJIATAlOIINE TOHATHS (XMMHUYCCKUN 3JEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIC OpOWUTATM aTOMOB, HWOH, MOJICKYJia, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTD, CTEIICHb OKHCJICHHS, XUMHUYECKas CBS3b
(koBajieHTHAss, WMOHHAs, METaJUIMYecKasi, BOJOPOJHAsA), KpUCTALIUYCCKAsS
pelIETKa, TUIBI XUMUYECKUX PEaKIUid, PaCTBOP, SIEKTPOJIUTHI, HEIICKTPOJIUTHI,
ANIEKTPOJIMTUYECKAsT JIMCCOLMAIUS, OKHUCIUTENIb, BOCCTAaHOBHUTEIb, CKOPOCTh
XUMUYECKOM pPeaklnh, XUMUYECKOE PaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHsi
AIEKTPOJIUTAYECKON AHUCcconManuu, nepuoanueckuii 3akoH JI. M. Menneneena,
3aKOH COXPaHEHMSI MACChl BEILIECTB, 3aKOH COXPAHCHMS W MPEBPAICHUS] YHEPTUU
IpU XUMUUYECKUX PEaKLUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKUMN SI3BIK XHUMHH,
MHUPOBO33PEHUYECCKUE 3HAHUS, JISKAIMe B OCHOBE ITOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBICHHUH, (PAKTOIOTrHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUHU U 0€30MMaCHOM MCIOJIb30BAaHUU BAXKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY M MPAKTUICCKON JEATECILHOCTH YEJIOBEKA,;

cOoBpeMeHHble NpeoCmasieHUuss 0 CHMPOeHUU Beujecmed Ha AmoOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMOJNEKVISAPHOM YPOBHAX, NPEOCMABIEHUs O MeXaHUsMax
XUMUYECKUX PeaKyutl, mepMOoOUHAMUYUECKUX U KUHEMUUeCKUX 3aKOHOMEPHOCTIAX
UX NPOMeEKauusi, O XUMUYECKOM pPABHOBECUU, PACMBOPAX U OUCHEPCHbLIX
cucmemax, ¢haxkmonocuyeckue ceeoeHuss 0 COUCMBAx, cocmase, NOJYYEeHUU U
0e30NACHOM UCHONB308AHUU BANCHEUUIUX HEOP2aAHUYECKUX eeujecms 8 Obimy U
NPAKMUYECKOU  OesimelbHOCmU — 4ellogeKkd, OOWuUxX  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCEA;

chopmuposanHocms  yMeHUll 6blA6IsAMb  XapaKTEPHbIE MPU3HAKU TOHATHM,
YCmauasenueams WX B3aUMOCBSI3b, UCNONIb306AMb COOTBETCTBYIOIIUE TOHITHUS
MIpY ONMCAaHUM HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILICHUMH;
chopmuposaHHocmeb  YMEHUUl  UCNOIb306aMb XUMHYECKYI0 CHMBOJIUKY IS

coctaBiieHuss (OpMyJ BEIMIECTB W YPAaBHEHUH XHUMHYECKHX PEaKIUi;
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5)

6)

7)

8)

cucrematnueckyro HoMmeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHblil ras3, yIJEKHCIBbIM Ta3, aMMMaK, TaméHas
U3BECTb, HETAIIEHAs U3BECTh, IUThEBAs COAA, IUPUT U JIP.);

chopmupo8anHocms yMeHull onpeoenims BAIECHTHOCTb U CTENEHb OKUCICHMS
XMMHUYECKUX AJIEMEHTOB B COCAMHEHUSAX Pa3IMYHOTO COCTaBa; BUJA XUMUYECKOU
CBSA3M (KOBAJICHTHAs, HOHHAs, METAJUIMYECKasl, BOJAOPOIHAS) B COEAMHEHUSX; TUIT
KPUCTAJUIMYECKON PEHIETKM KOHKPETHOTO BeEIlleCcTBa (aTOMHas, MOJEKYJIspHasi,
WOHHAs1, METAJUTMYECKas ); XapaKTep CPebl B BOJAHBIX pACTBOPAX HEOPraHUYECKUX
COCIUHCHUM;

cpopmuposanHocms yMeHus 00BACHAMb 3ABUCUMOCHb CEOUCME eujecms om
8UOA XUMUYECKOU CBA3U U MUNA KPUCMALIUYECKOU Peulémky, OOMEeHHbll U
OOHOPHO-AKYENMOPHBIU MEXAHUZMbI 00PA306AHUSL KOBATIEHMHOU C8A3U;
copmMupo8anHoCcmy yMeHUU yCMaHasiueams MPUHAJICKHOCTb HEOPTaHUYECKUX
BEILECTB M0 UX COCTaBY K ONpPEACIEHHOMY KJIAcCy/TpyNIe COeNUHEHHI (TPOCThIE
BEIIECTBA — METAJUIBI WM  HEMETAJUIbl, OKCHJbl, OCHOBaHHSA, KHUCIOTHI,
aM(OTEpHBIC THIPOKCHUJIBI, COJIH);

cpopmuposanHoCcme yMeHUll. K1accupuyupoeams. HeopeanuiecKue eeujecmed no
UxX cocmaegy; Xumuyeckue peakyuu no pasiudHblM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eeujecms, meniogomy 3¢pgexmy peaxkyuu, U3MeHeHUuro cmeneHet
OKUCNIEHUs. DIIeMEHmMOs, O0OPAMUMOCIU, YYACMUI0 KAMaiuzamopa u m.n.);
CAMOCMOAMENbHO 8blOUPAMb OCHOBAHUA U Kpumepuu 071 Kiaccugukayuu
U3YUACMBIX BEUYECE U XUMUYECKUX PeaKyull;

cpopmuposanHocmes ymMenull packpvléams CMbICI Neproandeckoro 3akona Jl. 1.
MenzeneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOUTYI0, OOBICHUTEIBbHYIO U
MPOrHOCTHYECKYIO (DYHKIUU;

cpopmuposannocmes ymMeHull Xapakmepuszo8ams 3IEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3IeMEeHTOB 1—4 nepuonoB [lepuoanyueckoid cucTeMbl XMMHUYECKUX

sanmemeHToB JI. M. MeHnaeneeBa, MCHONB3Yys MOHATHS «S-, P-, d-3JI€KTpOHHBIE
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9)

opoUTaIN», «IHEPTETUUYECKUE YPOBHIY; 0OBACHAMb 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COCJUHEHUH IO MepuojamM MU Tpynmnam
[lepnognueckon cuctemMpl XUMUYECKUX nemMeHToB /. Y. Menneneesa;
«OCHOBHOE U B8030VHCOEHHOE IHEepeemuyecKue COCMOAHUSL amomay, 00bACHAMDb
3AKOHOMEPHOCMU UBMEHEHUsT CEOUCME XUMUUECKUX DeMEeHMO8 U UX COeOUHeHUl
no nepuooam u spynnam Ilepuoouuecxoii cucmemot /| U Menoeneesa, eanenmmuvie
B03MOJNCHOCIU AMOMO8 JJIeMEHMO8 HA OCHO8€ CMPOEHUS UX IIEeKMPOHHBIX
060/104eK

cpopmuposannocms  ymeHuul — xapaxmepuzosamsv  (onucvieamv) — o0IIHE
XUMUYECKUE CBOWCTBA HEOPraHWYECKHX BEHIECTB PAa3JIMYHBIX  KJIACCOB;
noomeepocoams CyUIeCTBOBAHNE T€HETUYECKON CBS3U MEXKIY HEOPraHUYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHNUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
chOpMUPOBAHHOCMb ~ YMEHUSL  PACKpbI8AMb  CYUWHOCMb.  OKUCIUMETbHO-
80CCMAHOBUMENbHBIX  PEaKyull NOCPeOCmBOM COCMAGIEeHUsl  INeKMPOHHO20
bananca 3mux peakyuil;, peakyuil UOHHO 20 OOMeHa NYMEM COCMABIeHUs UX
HOJHBIX U COKPAWEHHBIX UOHHLIX VPAGHEHUl, peakyuti 2uopoiusda, peaxyuil
KOMNIeKcoobpazosanus — (Ha  npumepe  2UOPOKCOKOMNIEKCO8 — YUHKA U

ANIOMUHUS);

10) cpopmuposannocms  ymenuss Kiaccuguyuposams XUMUYECKHE PEAKIHUU TI0

pPa3JIMYHBIM TpU3HAKaM (YHCIIYy U COCTaBY pPEArMpyloIUX BEIIECTB, TEIJIOBOMY
ahdexTy peakinu, U3MEHEHUIO CTETICHEH OKHCIICHUS JIEMEHTOB, OOpaTUMOCTHU

peakiliy, yYaCTHIO KaTaanu3aTropa);

11)cpopmuposannocmes  ymenuii cocmaensimes YPaBHEHUS PEAKIUN Pa3IUUHBIX

TUIIOB; TIOJIHBIE M COKpPAUIEHHbIE YpaBHEHUS pEaKUUid HMOHHOrOo OOMeHa,

YUUTBIBAA YCIOBUS, IIPU KOTOPBIX 9TU PCAKIINH UAYT A0 KOHIIA,

12)cpopmuposannocms  ymenuit  nposooums — PEAKIUH,  MOATBEPIKIAIOIINE

KA4eCTBEHHBIN COCTaB Pa3INYHBIX HCOPTaHWYCCKHX BCIICCTB, pAdCno3Hae6dmbv

35



OMBITHBIM MMyTEM MOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

13)cghopmuposannocme  ymenuii  packpvleams  CYITHOCTb  OKHCIHTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIIMI MOCPEACTBOM COCTaBJICHUS AJIEKTPOHHOTO OajlaHca
ATUX PEAKIUM;

14) cghopmuposannocme ymenuti 00vsCHAMb 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH
peakiud OT pa3du4yHbIX (PAKTOPOB; XapakTep CMEIICHUS XHUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (mpuHiun Jle [laTtenbe);
chopmuposanHocms  yMeHUs — 0OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKaAHUs.
XUMUYUECKUX PeaKyuli ¢ Y4Emom Ux 3HepeemuyecKux XapaKmepucmux, xapakxmep
UBMEHEHUSI CKOPOCMU XUMUYECKOU peakyuu 6 3A8UCUMOCMU Om  PAa3IUdHbIX
Gdaxkmopos, a makdice xapakmep CMeujeHUus XUMUYECKO20 PAGHOBeCUs NOO
eIUsAHUECM 6HewHUX 8030eticmeutl (npunyun Jle [llamenve);

15)cghopmuposannocmes  ymenuni  xapaxkmepuzosamv ~ XAMHYECKHUE  IPOIECCHI,

JekKale B OCHOBE MPOMBIIUIEHHOTO MOJMYy4Y€HUsI CEPHOM KUCIOTHI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEACTaBICHUNA 00 OOIIMX HAYYHBIX MPUHIUIIAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;
CHOPMUPOBAHHOCMb YMEHUS XAPAKMEPUZ08AMb XUMUYECKUe PeaKyuu, aexcaujue
8 OCHOBE NPOMBIUIECHHO20 NOJVYEHUs CEPHOU KUCIOMbl, aMMUuaxa, oouue
HAyuHble NPUHYUNBI XUMUYLECKUX NPOU3BOOCMSE, Yeleco0Opa3HoCmb NPUMeHeHUs
HEOp2aHU4ecKux 6eujecms 6 HNPOMBIUIECHHOCMU U 6 Oblmy ¢ MOYKU 3DeHUsl
COOMHOULEHUSI PUCK-NOJIb3A,

16) chopmuposannocmes  ymenuil npo6oOums BBIYMCICHHS C HCIOJIb30BaHUEM
MOHSATUSI «MACCOBasi JIOJIsl BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIICHUM Ta30B
IPU XUMUYECKUX PEAKITNSIX, MACChI BEIIECTBA WM 00bEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WM OOBEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIIMH
BEILIECTB, TEIUIOBOrO A(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, IIPCBPAICHUA N COXPAHCHUA DHCPIUH,
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cpopmuposanHocms yMeHuUsi NPOBOOUNb PACUEMbL: C UCNOIL308AHUEM NOHAMUL
«maccosas 0015 Gewjecmea 8 pacmeopey U «MONAPHAS KOHUEHMPAYUSL),
maccel gewecmea unu o00véMa 2a3a NO U3BECMHOMY KOJIUYECmE) 6eujecmead,
macce unu 00bEMYy 00HO20 U3 YYACMBYIOWUX 8 PeaKyuu Gewecms; menio8o2o
aghghexma peaxyuu, 3HaueHus 8000POOHO20 NOKA3AMENS PACMEOPO8 KUCIOM U
wenoveu ¢ U38eCMHOU CMeneHvlo OUCCOYUayuu; Maccol (00véma, Koauuecmea
seuecmesa) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHBIX 8euecms OAHO 8 BUOe
pacmeopa ¢ onpedenéHHoU MAacco8ou 00ael pacmeopEHHO20 euecmsead Ui 0aHo
8 uzObLImMKe (umeem npumecu); O0aU BbIXOOA NPOOYKMA pearyuu; O0OBLEMHBIX
OMHOWEHUU 24308,

17)cghopmuposannocmes ymenuii cobmooams npasuia TOJIB30BAHUS XUMHUCCKON
nocyzoi u 1abopaTopHbIM OOOpYAOBaHMEM, a TaKXKe MpaBuHiia OOpalleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHSMH IO BBIIOJHEHHUIO JaOOPATOPHBIX
XUMHUYECKUX OIBITOB,;

18)chopmuposannocms  ymenuti  niaHupodamev U - GbINOJHAMbL  XUMHUYCCKUN
IKCIIEPUMEHT (pa3ioKeHHe MEePOKCHAA BOIOPOAa B MPUCYTCTBUH KaTalau3aTopa,
ONpe/eNieHue CcpeAbl pPAcTBOPOB BEIECTB C IOMOMIbIO YHHBEPCAIBHOI'O
WHUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKON PEaKInH,
peaklMd MOHHOrO OOMEHa, KaueCTBEHHbIE pPEaklUU Ha cyibdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; pEIIeHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
Temam «Metamey U «HemeTamner») B COOTBETCTBHM C TpPaBHJIAMU TEXHUKH
0e30macHOCTH MpU 00palIeHUH C BEUIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BAaHUEM,
npeocmasnsimes  Pe3yJabTaTbl XHMHUYECKOTO JSKCIIEpUMEHTa B QopMe 3amucH
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUN U (hopmyauposams BBHIBOABI Ha OCHOBE
3THX PE3yJIbTaTOB;
copMUpo8aHHOCMb YMEHUL: CaAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMD
XUMUYECKUll  IKCnepumeHm  (npogedeHue  peakyuti  UOHHO20  OOMeHa

nodmeepofcdeHue KaiecneerHHOo2o cocmaea HeopcaHudYecKkux eewecme,
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onpeoeneHue cpeovl pacmeopos 8eulecms ¢ NOMOUWbIO UHOUKAMOPOS8, U3VUeHUe
BIUAHUSL PA3TUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu; peuleHue
IKCNEPUMEHMANbHLIX  3a0ay no memam «Memannery u «Hememannery) c
cobooeHuem npasuil 0e30nacHo20 0OpaweHUus ¢ euwecmseamu U 1a60pamopHvIM
obopyoosanuem, Gopmyauposams yeib UCCIEO08AHUS, NPEOCMABIAmMb 8
pasimuuHou  gopme  pe3yrbmamol IKCnepumeHma, AHAIU3UPOBAMyb U
OYEHUBAMb UX OOCMOBEPHOCHLb,

19)cghopmuposannocmes  ymenuti  Kpumuwecku — aHaIU3UpO8aAmMsv — XUMHUYECKYIO
UH(pOpMaIHIO, OJIy4aeMyI0 U3 pa3HbiX uctouHukoB (CMU, UuTepHeT u ap.);

20) cchopmuposannocmo VYMeHUt coorodams npasuia HKOJIOTHYECKHU
LEJIeCO00pa3HOro MOBEACHHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B ILENIX
COXpaHEHHUsS] CBOETO 3/I0POBbSI M OKPYKAIOIIEH MPUPOJAHON CPEIbl; OCO3HABATH
OMMACHOCTh BO3JICUCTBHS Ha JKUBBIE OPraHU3MbI ONPENEIEHHBIX BEIECTB,
noHumasi cMbica mokazatens [1/IK (mpemenbHON MOMyCTHMOWM KOHIICHTPAIUH),
nosicHAMb Ha TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTAaHU3M YEJIOBEKa;

CcOpMUPOBAHHOCMb YMEHUL: COON00amb Npasuia NONAb308AHUS XUMUYECKOU
nocyoou u 1abopamopHuiM 000py0osaHuemM, 00OpawjeHUs ¢ Bewecmeamu 8
COOMBEMCMBUU C UHCIMPYKYUAMU NO BbINOJIHEHUIO JIAO0OPAMOPHLIX XUMUUECKUX
ONbIMOB, IKOJ02UUECKU UYenecooOpasHo20 noedeHus 8 Oblmy U mpyoosou
0esImeNbHOCU 8 YEeIsAX COXPAHEHUsI C80e20 300P08bsl, OKPYIcarouell npupooHoU
cpeodbl U OOCMUMNCEHUST e€ YCMOUUUBO20 PA38UMUs, OCO3HABAMb ONACHOCb
MOKCUYECK020 OeUCMEUs HA HCUBbLE OP2AHUMbL ONPEOETIEHHBIX HEOP2aAHUYECKUX
sewecms, nonumas cmoicn noxazamens IIJJK (npedenvnoii  donycmumot
KOHYeHmpayuu); cpopmuposannocmy VMEHUIL: ocywecmenamy
YeneHanpasienHblll NOUCK XUMUYEeCKOU UHpOpMayuu 8 pasiudHblX UCHOYHUKAX

(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku
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AHANU3UPOBAMb  XUMUYECKYI0  ungopmayulo,  nepepabameieams €€ U
UCNOIL3068AMb 8 COOMBEMCMBUL C NOCMABNIEHHOU Y4eOHoll 3adayell

21)uis  oOydvarommxcss ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI:  YMCHHE
IPUMEHATh 3HaHMsSI 00 OCHOBHBIX JOCTYNHBIX METO/ax IO3HAHUS BEUIECTB U
XUMHUYECKUX SIBJICHUN;

22) 1Sl CHCTIBIX M Ca00BUASIINX OOYYAIOIIUXCS: YMEHHE UCIOJIL30BaTh Peiibe(HO
TOUEUHYIO cucTteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyoi.
Pesynbratel 0OydeHHs Ha 0a30BOM YpPOBHE OPHEHTHPOBAaHbI Ha OOILYIO

(GYHKIIMOHATBHYIO TPAMOTHOCTH, TOJMyYeHHE KOMIETEHTHOCTEH I MOBCEIHEBHON

KU3HU U o0miero pas3BuTHs. Pe3ynbraTsl 0O0yuyeHHMs Ha YIIyOJEHHOM YpOBHE

OpPUEHTUPOBAHbl  HA  IIOJYYEHHE  KOMIIETEHTHOCTEM Uil  MOCJEAYIOLIEH

npodeccruoHaIbHOM AESITENbHOCTH KaK B paMKax JaHHOW MpeaIMeTHON 00nacTu, Tak U

B CMEXXHBIX C HEW 001acTsX.
COAEPXAHHUE YYEBHOI'O IIPEAMETA «XUMMUS»

10 KJIACC « OPTAHUYECKASI XUMMUSI» BA3OBbIA YPOBEHb

Teopernueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMer opraHudeckod XUMHUU: €€ BO3HUKHOBEHHME, Pa3BUTHE WU 3HAUCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MaTepuasioB. Teopusi CTpOEHUS OPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE TOsIOkKeHUSI. CTPYKTYpHBIE (OPMYIIBI
OpraHuyecKkux BeliecTB. ['omosnorus, nsomepusi. XUMUYECKasi CBSI3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenne o KiaccupuKaluu OpPraHUYECKUX BemiecTB. HomeHknarypa
OpPraHUYeCKUX COCIWHEHMM (cucTeMaTudeckas) W  TpUBUAJIbHBIC Ha3BaHUSA
BOXHEUILINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs] BEIIECTB U WX IPEBPAICHUI:

O3HAaKOMJICHUE C 06pa3uaMH OpraHMYCCKHUX BCIICCTB U MAaTCPHAJIaMH Ha MX OCHOBC;
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MOJACIUPOBAHUC MOJICKYJT OpPraHMYCCKHX BCHICCTB, Ha6J'IIOI[eHI/Ie U OIIMCaHHC
ACMOHCTPAOUMOHHBIX OIIBITOB II0O IIPCBPAIICHHUIO OPTraHHYCCKHX BCIOCCTB IIPpHU

HarpeBaHuM (MaBjieHue, OOyrJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJNKaHBI: COCTaB M CTpPOCHHE, TOMOJIOTHYECKMU psan. MeraH u  3TaH —
MPOCTEUIINE MPEICTABUTENN AQJIKAaHOB: (PU3NYECKHE W XHWMHYECKHE CBOMCTBA
(peakuuu 3aMelleHWs W TOpPEHHUs), HAXOXKIEHUE B MPUPOAE, MOJYyYEHHUE U
IIPUMEHEHUE.

AJKEeHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUW PsA. OTWIEH U MPONUIEH —
IpocTeilline MpEeACTaBUTENN aJKEHOB: (PU3MUECKHMEe U XUMHUYECKHE CBOWMCTBA
(peakiuu  TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THUApPATAIMH, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl. byrtaauen-1,3 u wmerunOyragueH-1,3: cTpoeHue, BakHEUIINe
XUMUYECKHE CBOMCTBa (peakuusi mnonumepuszanuu). I[lomyyeHue CHHTETHYECKOIro
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKUHN psf. AUETHIIEH —
MPOCTEUIIMI  TPEICTABUTENb AJIKWHOB: COCTaB, CTpPOEHHE, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA (pEakUMW THAPUPOBAaHMS, TajJOT€HUPOBAHUS, THIpaTaliH,
TOpPEeHMsI ), IOJyYeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUYECKHE M XHMMHUYECKHE CBOMICTBa
(peakuuy TaJOreHUPOBAHUS M HUTPOBAHUS), MOJyUYE€HHUE U NpPHUMEHEHHue. Toayour:

COCTaB, CTPOCHUC, (bI/ISI/I‘leCKI/Ie 1 XUMHYECKHE CBOMCTBA (DCaKHI/II/I TAJIOTCHUPOBAHUA

u HI/ITDOBaHHH) INOJYYCHHC M TIPHUMCHCHHC. TOKCUYHOCTH apCHOB. I'eneTnueckas

CBSI3b MEXIY yTIEBOAOPOIAMH, MIPUHAIICIKANTUMHI K PA3TUIHBIM KJIACCaAM.
[TpupoaHbIC HCTOYHHUKHN YTIAEBOAOPOIOB. [IpupoaHbIii Ta3 U MomyTHBIC HE(TSIHBIC
ra3pl. Hedbtp m €€ mpomcxoxaenue. CrmocoObl mepepadoTKu He(PTH: IEeperoHka,

KPEKUHT (TepMUYECKHM, KaTamuTudyeckuid), nuposu3. IlponykTel mnepepaboTku
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He(TH, UX TPUMEHEHHE B MPOMBIIIICHHOCTH W B ObITy. KaMeHHBI yroinp u
IPOAYKTHI €0 MepePadOTKHU.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB MW WX IPEBpalICHUM:
O3HaKOMJIEHHE ¢ 00pa3laMu IIaCTMACC, KayuyyKOB U pe3uHbl; Kosuekuuu «HepTe» u
«YTONb»; MOJIECIUPOBAHUE MOJIEKYJI YIJIEBOAOPOJOB H TAJOr€HONPOU3BOJHBIX;

MPOBEJCHUE MPAKTUIECKOM pabOThI: MOMyUYeHUE ITUIICHA U U3YYEHHE €T0 CBOMCTB.

PacuérHble 3a1aun
Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJUYECTBA
HMCXOJHOTO BEIIECTBA WM MPOJYyKTa pEeaKIuh 110 HM3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OJHOI'O M3 MCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHHH).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble OIHOATOMHBIE CIIUPTHI. METaHOII U ATAHON: CTPOCHUE, (PU3NUECKUE U
XUMHUYECKME CBOMCTBA (PEaKLMHM C aKTUBHBIMU METAJJIAMH, TaJIOT€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. Bonopoanble CBA3U MEXAYy MOJIEKyJIaMU CiupToB. JlelicTBue
METAHOJIAa ¥ 3TaHOJIa HA OPTaHU3M YEJI0BEKA.

MHOroaTroMHble COUPTHI. DTUIICHIVIUKOb U TIMLUEPUH: CTPOCHUE, (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBHE CO LIEJIOYHBIMU METAJJIAMU, KaYECTBEHHAs
peakuMsi Ha MHOrOaTOMHbIE cOHUpThI). JlelicTBUE Ha OpraHu3M 4YellOBeKa.
[IprMeHenne ruIepruHa U dTUICHTIIAKOIIA.

deHo: CTpOCHUE MOJICKYJIBI, (PU3NUECKHe B XMMUYECKHEe CBOMCTBA. TOKCHUYHOCTD
¢denona. [Ipumenenue denona.

Anbneruapl U KeToHbl. DopManbleru, aleTaibAerua: CTpOeHUe, PU3NYECKue U
XUMHUYECKHE CBOWCTBA (pEakUUu OKUCIEHHSI M BOCCTAHOBJICHUS, KaueCTBEHHbIE
peakiMu), NOJIy4eHHe U PUMEHEHHUE.

AI_ICTOHZ CTPOCHHUC, d)I/ISI/I‘—IeCKI/Ie 1 XMMHYECKHUE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCTaHOBHGHI/ISI), HNOJYYCHHUEC U IIPUMCHCHHUC.
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OnHOOCHOBHBIE TIpECTbHBIC KapOOHOBBIE KHCIOTHI. MypaBbHHAasS W YKCyCHas
KHUCIIOTBI: CTpOEHHUE, (PU3MUECKHE U XMMHUYECKHME CBOMCTBa (CBOMCTBa, OOIIME AJIs
KJIacca KHUCJIOT, peaKIus dTepuuKanun), moydeHne u npuMenenne. CTeapuHoBas U
OJICMHOBAasl KHUCIOTHl KaK MPEACTaBUTEIN BBICHIUX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICUCTBHE.

Crnoxxaple 2QUpPHl KaK MPOW3BOAHBIC KapOOHOBBIX KHCIOT. ['MApOIH3 CIIOXKHBIX
a¢upoB. Kupel. ['mpponus xupos. [IpumeneHnue xupoB. buonorudeckas posib
AKHUPOB.

VYrneBoasl: cocraB, KiaccupUKalus yrjieBoJAOB (MOHO-, M- U MOJIMCAXAPHUIbI).
['moko3a — mpocTediuii  MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIBI,
(dbuznyeckue U XMMHUYECKHE CBOWCTBa (B3aumojeicTBue ¢ ruapokcugom menu(Il),
OKHCJICHME aMMHAYHBIM PacTBOpoM okcuiaa cepedpa(l), BoccranoBneHue, OpokeHue
[JIIOKO3bl), HAaXOXKJICHWE B TNpPUPOJE, TMPUMEHEHUE, OHOJOTrhYecKas poOJib.
®dotocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Caxapo3a — NPCACTABUTCIIb JUCAXApHUJ0B, THAPOJIN3, HAXOXACHHNC B IIPUPOJAC U

IIPUMCHCHUC.

Kpaxman u uemnono3a kak mnpupojHble noaumepbl. CTpoeHue Kpaxmaia u
uentono3bl.  du3znueckue ©W - XMMUYECKME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAS PEaKIUsI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HU3YyYEHUsI BELIECTB U UX IPEBPAILICHUIL:
MpOBEJICHUE, HAOIIOJICHUE U ONMUCAHHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugom Memu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJEHCTBUE TJHUIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) m rumpokcumom wmemu(Il), B3amMopaelicTBHE Kpaxmanga ¢ HOIOM);
MPOBEICHHE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

PacuérHble 3a1aun
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Bbeluucienus no ypaBHEHHUIO XUMHYECKOW peakiuu (Macchl, 00bEMaA, KOJUYECTBA
HCXOJHOIO BEIIECTBA WJIM HNPOAYKTa PEAKUUU 10 M3BECTHBIM Macce, 00BbEMY,

KOJIMYCCTBY OJHOI'O U3 MCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A30Tcoep:Kaniue OpraHnyecKue coeTnHeHus

AMuHpl. MeTHIaMUH 1 aHWJIWH: COCTaB, CTPOCHHC, d)HSI/IIIGCKI/Ie H XUMHWYCCKHC

cBocTBa (ropeHune, B3auMOIEHCTBUAE C BOAOU U KUCIOTAMHA ).

AMMHOKHCIIOTBI Kak aM(oTepHble OpraHuyeckue coequHeHus. Puznyeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mOpuMmepe TiuiuHa). buonoruueckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTuapl.

benku Kak MNpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE —coeauHeHus. IlepBuuHas,
BTOPUYHAST M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB W HX IpPEeBpalICHUM:
HaOJIIOICHUE W ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: J€HaTypauus OeIKOB Mpu

HarpCBaHHWH, IBCTHHIC PCAKIITNHN OCJIKOB.

BbicokoMouieKyJIsIDHBIE COeIMHEHUS

OCHOBHBIE TOHATHA XUMHUHU BBICOKOMOJEKYJISPHBIX COEIUHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEAHSIS MOJIEKYJIIpHAsS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
MOJIMMEpHU3AIUs U MOJUKOHEHCAUS.

[InacTMaccel (HOJ'H/IBTI/IJ'IGH, IMTOJIMITPOMMUJIICH, ITTOJMBHHWMJIXJIOPHU, HOJ'II/ICTI/IDOJ'I).

HarypagpHBIii M CHUHTETHYECKHE KavaykKd (OyTaaIueHOBBIN, XJIOPONPEHOBBIN WU

U30MPEHOBBIN). BoloKkHA: HaTypalbHBIE (XJIOIOK, IMEPCTh, NIEIK), UCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAaIIpOH U JIAaBCAaH).

9KCHepI/IMeHTaJ'IBHBIe MCTOJAbl HM3YUYCHHA BCIICCTB HU HX npeBpaLueHHﬁ:
O3HAKOMJICHUC C 06p33HaMI/I INPUPOJHBIX M HMCKYCCTBCHHBLIX BOJIOKOH, IIJIaCTMAacCC,

Kay4yKOB.
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Me:xknpeamMeTHble CBSI3U

Peanuzanus MexXnpeaMETHBIX CBA3EH MPU W3YYEHUH OopraHudeckod xumuu B 10
KJIacce OCYILIECTBISAETCS 4Yepe3 HCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAy4YHbIX
MOHSATHH, TaK U TOHSATHUN, SBISIOMIMXCS CHCTEMHBIMHU JJISi OTHACNIBHBIX IMPEIMETOB
€CTeCTBEHHOHAYYHOT'O IIUKJIA.

OOmIue ecTecTBEHHO-HAy4YHblE TOHSATUA: SIBJICHHE, HAay4YHBIH (aKT, THIOTE3a,
3aKOH, TEOpHs, aHAIW3, CHHTE3, KJIACCHU(pHUKAIMS, NEPUOTUYHOCTb, HAONIIOJIECHHE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dwuszuka: Matepus, SHEPTUs, Macca, aTOM, dJIEKTPOH, MOJIEKYJla, YHEPTCTUUCCKUI
YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BELIECTBa, (hru3HuecKue
BEJIMYMHBI U SAMHHIIBI UX U3MEPECHHUSL.

buonorust: knerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3MeE,
¢doTocuHTE3, OMOJOIMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOABI, KHPHI,
(hepMeHTHI).

['eorpadusa: MuHepanbl, TOpPHbIE MOPOJbI, MOJE3HbIE MCKOMAaEeMble, TOIUIMBO,
peCypCHl.

TexHonorus: nuuieBble MPOAYKTHI, OCHOBBI PALlMOHAIBHOTO TUTAHUSI, MOIOIIHE
CpPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE TIperapaThl, MaTepHallbl U3 HCKYCCTBEH-

HBIX U1 CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUSI» YTJIYBJIEHHBINA YPOBEHD

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMHMHU

[IpeameT u 3HaUYE€HHWE OPraHUYECKOM XHMHH, MPEACTABICHHE O MHOT0OOpa3uu
OPraHUYECKUX COCIUHECHUN.

DJEKTPOHHOE CTPOCHUE aTOMa YIJIepoja: OCHOBHOE U BO30YKJIEHHOE COCTOSHUA.
BanenTHble BO3MOKHOCTH aTroMa yrjiepoia. XUMHYECKas CBS3b B OPraHUYECKHUX

coeiMHEHUX. TuMbl THOPUAM3AIMK ATOMHBIX opOuTaned yriepoaa. MexaHU3MBI
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00pa3oBaHUsI KOBAJICHTHOW CBSI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). THIIbI
MepEKpbIBaHUSI aTOMHBIX OpOUTaliel; 6- U w-cBs3u. OauHapHas, ABOMHAs U TpOitHas

cBa3b. CriocoObl pa3pbiBa CBS3€M B MOJIEKyJax opraHmyeckux BemiecTB. [lonsatue
0 CBOOOJIHOM pajuKalie, Hykjieoduie u 3JieKkTpoduie.

Teopust cTpoeHHsI opraHnyeckux coennHeHuid A. M. byTiepoBa u COBpeMEHHbIE
MPEJICTAaBICHUS O CTPYKTYpE MOJIEKYJ. 3HAYCHHE TEOPUH CTPOCHHSI OPTaHUYECKUX
coeuHeHUd. MonekyspHble U CTPYKTypHbIe (popmyibl. CTpyKTypHBbIE (OPMYJIbI
pa3INYHBIX BUOB: pa3BEPHYTasA, COKpalIEHHAsI, CKeJIeTHAsI.

N3omepust. Bunbl n3oMepun: cTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHBIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEKTHI).

[IpencraBnenne o knaccupuKaluyd ~ OpraHudeckux  BemecTB.  [loHsTue
o pyHkmoHanbHOU rpymnme. ['omonorus. I'omonorudeckue psaapl. CucremaTudeckas
HOMeHKIarypa opranuueckux coeauHenuii (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTJICIbHBIX MPEICTABUTEIICH.

OcobeHHocTH U Kiaccu(UKalMs  OpraHuyeckux peakuuil. OKHUCIUTENBHO-
BOCCTAHOBUTEIHHBIC PEAKIIUU B OPTAHUUECKON XUMUHU.

OKCTepUMEHTAIbHBIE METOABbl HW3Y4YCHHs] BEHIECTB M MX MPEBpalleHUi:
O3HaKOMJIEHHE C 00pa3laMHu OPraHUYEeCKUX BEIECTB M MaTepUaliaMi Ha UX OCHOBE;
OMBITHI TIO TPEBPAIICHUIO OPTaHWYECKUX BEIIECTB NPH HArpeBaHUM (TUIaBJICHHE,
oOyraMBaHUE W FOPEHHUE); KOHCTPYUPOBAHWE MOJENEeH MOJIEKYJ OpPraHUYeCKUX
BEILECTB.

Yriesoaopoabl
Ankanel. ['omonoruueckuii psij ajnkaHoB, oOmias ¢Gopmysa, HOMEHKJIaTypa

¥ U30Mepus. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOIEKYyJ aJlKaHOoB, SP°-

ruOpuaIu3alms aTOMHBIX opOuTaneil yriepoaa, o6-cBsizb. KoHpopmepsl. duznueckue

CBOMCTBA aJIKAHOB.
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XUMHYECKHE CBOMCTBA aJKAHOB: pPEAKUUMHA 3aMEUICHUS, HW30MEpHU3alNH,

ACTUAPUPOBAHNA, HUKIN3alWH, IIHUPOJIN3d, KPCKHUHIA, TOPCHUA. IIpeacraBiaeHue o

MECXaHU3MC DeaKI_II/Iﬁ paauKaJIbHOI'O 3aMCIIICHMA.

Haxoxnenue B npupoje. CriocoObl MOTyYEHUs U MPUMEHEHNE aTKaHOB.

Huknoankanel. OOmas ¢dopmyna, HOMEHKiIatypa u uzomepus. OcoOEHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJbIX (I[UKIJIONMPONAH, [UKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKJIOreKCaH) HMUKIOoadkaHoB. CHocoObl MOMy4YeHUs U MPUMEHEHHE
LUKJIOAJIKAHOB.
Ankenbl. ['oMojoruueckuit psii ajdkeHoB, oOmas QopMmyia, HOMEHKIATypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AIKEHOB, SP rHMOpHaM3aLus
aTOMHBIX OpOuTalieit yriepona, o- u - cBsi3u. CTPyKTypHas ¥ reoMeTpudeckas (1mc-
TpaHc-) nzomepusi. Duznueckue CBOMCTBA aJTKEHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU MPUCOCAUHEHUS, 3aMEIICHUSI B O-TIOJIOKECHUE

IIpu I[BOﬁHOﬁ CBA3H, INOJUMCPHU3AINKU W OKHCJICHHA. [IpeacraBiaeHUEe O MEXaHM3ME

PCaAKIINN I)JIGKTDO(bI/IJILHOFO IIPUCOCANHCHM . HpaBI/IJ'IO MapKOBHI/IKOBa.

KauecTBeHHbBIE peaku Ha TBOMHYIO CBS3b.
CnocoObI OJTy4YeHUs U PUMEHEHNE aJTKCHOB.
Ankanuensl. Kiaccudukanus ankaadeHoB (CONpsDKEHHBIE, W30JUPOBAHHBIC,

KyMYJIUPOBaHHbIe). OCOOEHHOCTH DJICKTPOHHOTO CTPOCHHS W XMMHYECKHX CBOWMCTB

CONPSKEHHBIX IUEHOB, 1,2- u l,4npucoenuuenue. [lonmuMepusanus conpsiKEHHBIX
nueHoB. CriocoObl OJTyYeHHUsI U IPUMEHEHHUE AJIKaJUEHOB.
Anxunpl. ['OMoOJNIOTMYECKUW psif  aJKUHOB, oOmmas ¢opmyia, HOMEHKJIATypa
U M30MEpPUS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] AJIKWHOB, SP-
ruOpuUaN3alis aTOMHBIX opouTaneit yriepoaa. @usndyeckre CBONCTBA aIKUHOB.
XUMHUYECKUE CBOMCTBA: peakimn MPUCOEAUHEHUS], TUMEepU3alun
Y TpUMepHU3aIuy, OKUCIIeHHUs. KHCIOTHBIE CBOMCTBA aJTKMHOB, UMEIOIINX KOHIIEBYIO

TPOMHYIO CBSI3b. KauecTBEHHBIE peaklIi Ha TPOWHYIO CBA3b.
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CnocoObl OJIy4eHHs] U IPUMEHEHHUE AJIKMHOB.
ApomaTuyeckue YriieBoaoponsl (apensl). ['oMmonmorudeckuii psin apeHoB, oOIias
(dopMya, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE

MOJICKYJIbI OcH301a. [IpaBuio ApOMaTNYHOCTH, IIPUMCPBI APpOMATHYCCKHUX

coenrHeHur. Ousnyueckue CBOMCTBA APEHOB.

XWMHUYECKHE CBOWCTBa OCH30JIa U €ro TOMOJIOTOB: pPEaKIUHd 3aMEeIICHUs
B OCH30JIbHOM KOJIbIIE U YTJIEBOJOPOJHOM paJHKaie, pPEeakluu MNPUCOCAUHECHHUS,

OKHCJICHHE TOMOJIOTOB  OEH30JIa. IIpeacraBiaeHue O  MEXaHM3ME  peaKIui

aniekTpoduibHOro 3amemenus. IIpencraBineHne 00 OpPHEHTUPYIOIIEM JEHCTBUU

3aMecTuTeNell B OCH30JIbHOM KOJIbLIE Ha TMpUMEpE aJKWIbHBIX  PaJUKAaJIOB,
KapOOKCUJIbHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYMIIbl, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoiia. [lomumepusanus ctuponia.

Crioco0bl MoJTy4eHus: ¥ IPUMEHEHUE apOMaTUYECKUX YIJIEBOAOPOIOB.

[Ipuponueiii ra3. I[lomyTtHbele HedTsHbIEe Ta3bl. HedTh u €€ mpoucxokIeHHe.
KaMeHHbI# yrojib 1 NpoayKThl €ro nepepaboTKu.

CnocoObl  mepepaboTku  HedTU:  MEPEeroHKa, KPEKUHT  (TEpMUYECKUH,
KaTaIuTUYeCKuid), pudopMunr, nupoiu3. Ilpomyktel mnepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOJIHBIX  YIJIEBOJOPOIOB. Peaknuun

3aMCIICHUA rajJJoretaa Ha THAPOKCOIPYIIIY, HUTPOI'PVIIILY, NUAaHOI'PVYIIITY,

aMuHOTpynmy. /[eiicTBHE Ha TaJOT€HIPOU3BOJAHBIE BOJHOTO U CIIUPTOBOTO pacTBOpa

ménoun. B3zammoneilicTBHe AUTrajiOr€HaJIKaHOB C MarHueM W IIMHKOM. lloHATHE O

MCTAJLJIOOPTaHNYCCKUX COCIMHCHUAX. Hcnonp3oBaHue raJJorcHIIpoOr3BOJHBIX

YTJIEBOIOPOAOB B OBITY, TEXHUKE U NMPU CUHTE3€ OPraHUYECKUX BELIECTB.
DOKCNepUMEHTAIBHBIE METO/Ibl U3YUEHHUS! BELIECTB M UX MPEBPALICHUN:, U3yUYEHUE
($u3MYEeCKUX CBOWICTB YTJEBOAOPOAOB (PACTBOPUMOCTH), KAUE€CTBEHHBIX pPEaKUIUl

YTJIEBOJIOPOIOB PA3IUYHBIX KJIACCOB (0OecIBEYMBaHNE OPOMHOUM MM MOJIHOM BOJIBI,
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pacTBOpa TEpMaHTaHaTa KaJds, B3aWUMOJCHCTBHE aleTHJICHa C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOEe OOHapy)KEHHE yTiepojaa W BOJIOpOjia
B OPTaHWYECKHX BEIIECTBAX; TOJYyYCHHE OTWJICHA W M3yYCHHE €ro CBOWCTB;
o3HakoMJieHue ¢ kKoutekuusamMu «HedTe» u «Yronb», c obOpasimamu ImiacTmacc,
Kay4IyKOB Y PE3UHBI; MO/ICTTHPOBAHHE MOJICKY T YTIIEBOIOPOIOB
Y TAJIOTCHIIPOU3BOIHBIX YTIIEBOJOPOIOB.
Kucaopoacoaep:xamiue opranndeckne coeInHeHust

[IpenenbHple OgHOATOMHBIE CUPTHL. CTpoeHne MOJEKyNn (Ha mpuMepe MeTaHoja
v sTaHona). 'omonoruyeckuil psia, obOmas ¢dopmyna, HU30MEpHsi, HOMEHKIIATypa
u knaccudukanusa. Puznueckue CBOMCTBA NPENETbHBIX OJHOATOMHBIX CIIUPTOB.
Bomopoansie cBsI3u MeXIy MOJICKYJIAMH CITUPTOB.

XUMHUUYECKHE CBOMCTBA: pEaKIMH 3aMEIIEHUs, JeruapaTalud, OKHUCICHUS,
B3aUMOJICUCTBHE C OpraHU4YeCKUMU Y HEOPTraHUYECKUMU KHUCIIOTaMH.

HDCI[CTaBJICHI/IC O MCXAaHHU3MC DeaKHI/Iﬁ HVKJ'ICO(bI/IJIBHOFO 3aMCIICHU. KauecTBenHas

peakiusi Ha OJHOATOMHBIE CIUPTHL. JleficTBUE 3TaHOJAa U METaHOJa Ha OPraHu3M
yenoBeka. CrmocoObl oMyueHusl ¥ MPUMEHEHUE OJHOATOMHBIX CITUPTOB.

IIpocteic »dupsl, HOMEeHKIAaTypa | u3oMepus. (OcoOeHHOCTH (HHU3NYSCKUX
Y XUMUYECKUX CBOWCTB.

MHOTOAaTOMHBIE  CHOUPTHl —  JTWIEHTJIMKONb W ruiepud.  Dusndeckue
Y XUMUYECKHUE CBOMCTBA: PEAKIMM 3aMEIICHUs, B3aUMOJIEHCTBUE C OPTaHUYECKUMU
Y HEOPTaHWYCCKUMH KHCJIOTAMH, KaYeCTBEHHAS PEaKIUs HA MHOTOATOMHBIC CITHPTHI.
HeiictBue Ha opraHu3m yenoBeka. (CrnocoObl MONy4YeHUsT U NPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon.  CtpoeHHME  MOJNEKYJbl, B3aUMHOE  BJIUSHHE  THIPOKCOTPYIIIBI
u 6eH3ombHOTO siApa. Pusmueckue cBorcTBa ¢eHona. OCOOEHHOCTH XMUMHYECKUX
cBoiictB (enona. KauecTtBennole peaknmu Ha ¢GeHoN. TOKCHMYHOCTH (heHona.

Cnioco6bl ostyueHus 1 npuMenenne gpenona. Genondopmanbaeruanas cModa.
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KapOoHmibHBIE COCMUHEHUS — albJETHABl M KETOHBL. DJEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM rpymnmbl. ['oMojoruyeckue psiibl albJerHJI0B M KETOHOB, 0O0IIas
dbopmyna, wu3oMepusi U HOMEHKIaTtypa. Ou3WYEeCKHe CBOWCTBA  aJIBJICTHUIOB
U KETOHOB.

XHWMHUYECKHE CBOWCTBA QJIBJIETUAOB M KETOHOB: PEAKIUU MPHUCOCIUHEHHUS.

HD@I[CT&BJ'IGHI/IG O MCXaHHU3MCEC DeaKHI/Iﬁ HVKJ'IGOd)I/IJ'IBHOFO IIPUCOCAMHCHU .

OxucneHue anpAerujoB, KAueCTBEHHbIE peakuud Ha anpaeruasl. CrnocoObl
MOJyYEHUS U IPUMEHECHHUE albJAETUI0B U KETOHOB.

OnHOOCHOBHBIE TpeneNibHbIE KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOCHHS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30Mepusi u HOMeHKIaTypa. Du3nyeckue CBOWCTBA
OJIHOOCHOBHBIX TPEJIENbHBIX KapOOHOBBIX KHUCIOT. BoloponHble CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XUMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMCTBA, peakilus dTepudUKaIii, peakiuu
C YYAaCTHEM YTJIEBOJOPOIHOIO pajauKaia.

Oco0EHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTHI.

ITonsatue o IMPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOKHBIX BCI)I/Ian, AaHIruapuaax,

TaJJOrcHaHrunapuaax, aMmaax, HUTpuJjiax.

MHoroo6paszue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOMCTB HEIPEAEIbHbIX
1 aQpOMATHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX
KHUCIOT. [IpencraBuTen BhICIIMX KapOOHOBBIX KHMCIIOT: CTEApPHUHOBAS, MAIbMUTHHOBAS,

OJICMHOBAs, JJUHOJICBAd, JJMHOJICHOBAA KHCJIOTHI. CrrocoOBbI MMOJIy4YCHHA W IPUMCHCHUC

KapOOHOBBIX KUCIIOT.

Cnoxnble a¢upsl. [omonmormyeckuit psg, oOmas dopmyna, H30MEpHs
1 HOMeHKJIaTypa. DOHU3NYECKHE U XMMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCJIOU
U IIEJIOYHOHU Cpee.

Kupwr. Ctpoenue, (U3NYECKHEC U XUMUYECKHE CBOMCTBA JKUPOB: THUIPOIU3
B KUCJIOM U 1ierouHoi cpene. OCOOCHHOCTH CBOMCTB KHPOB, COJACPIKAIIUX OCTATKU

HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUpBI B pUpOIE.
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Mpu1a KaK CoNM BBICHIMX KapOOHOBBIX KHCIIOT, UX Morollee aerictBue. [loHatue

O CMHTCTHYCCKHUX MOIOIHUX CPCACTBAX (CMC)

OO0m1as xapakTepucTUKa yTieBOJIOB.

Knaccudukanus yrieBogoB (MOHO-, TU- U TIOJTUCAXAPUIBI).

Monocaxapumpl: [JIF0K032, bpykTO3a, raJaKTo3a, pub03a, JE30K-
cupubo3a. dusnyeckue CBOICTBA Y HAXOXKJCHUE B IIPUPOJE.

®otocunte3. OnTuyeckas HN30MCpHIL. KOJ’IB‘I&TO-HGHH&SI TAYTOMCPpHA Ha IIPpHUMCPC

MOJICKVJIBI I''TFOKO3bI, ITPOCKIINHN Xeyopca, a, B -daHOMCPBHBI I''TFOKO3bI.

XHWMHYECKHE CBOMCTBA ITTIOKO3bI: PEAKIIMHU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CHOUPTOBOE U MOJOYHOKHCIOE OpokeHue. IlpuMeHeHHe TIII0KO3bI, €€
3HAYEHHUE B KU3HEAEATEIbHOCTH OpraHU3Ma.

Jucaxapusl: caxapo3a,  MajbTO3a M JIAKTO3a. BoccranasnuBaroniye
Y HEBOCCTaHABIMBAOIIKME aucaxapuasl. ['mapomu3 nucaxapunoB. HaxoxneHue
B [IPUPOJIE U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmal, T[JIMKOT€H M Leiuntoio3a. CTpoeHHe MaKpOMOJEKYII
Kpaxmasia, IIMKOT€Ha U LEeJUTI0NI03bl. PU3NYECKHUe CBOMCTBA KpaxMalia U LEJUTEOJIO3bI.
XVWMHAYECKHE CBOMCTBAa KpaxMmaja: TUAPOJIN3, KAadeCTBEHHAs pEakKlUHs C HOJIOM.
XUMHUYECKHE CBOMCTBA IEJUIIOJIO3bl: THUAPOJIN3, MOJyuYeHUE S(PUPOB IIEJUTHOIO3bI.
[ToHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, ALIETATHBIN MIENK).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHMS BEIIECTB M HUX [PEBPAIICHUIA:
PacTBOPUMOCTh PaA3JIMYHBIX CHUPTOB B BOJAE, B3aWMOJECHCTBUE ATaHOJIA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHPTA B ANbJAETUJ Ha PACKAIEHHOM METHON MPOBOJIOKE;
OKHCJIEHHE HTHJIOBOTO CIHMpTa AUXPOMATOM Kaiusg (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB); KAUYECTBEHHbIE pEaKUMH Ha albIeruabl (C THAPOKCHUIOM
muammuHcepeopa(l) u rugpokcuaom menu(ll)); peakmus raunepuHa ¢ THAPOKCHIOM
Menu(ll); xummyeckne CBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI; B3aUMOJECHCTBHE

pacTBopa TIOKO3bI ¢ ruapokcuaoM meau(ll); B3anmoneicTBre Kpaxmania ¢ HOJIOM;
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pEIICHNE KCIIePUMEHTATBHBIX 3a/1a4 110 TeMaM «CrupThl U PpeHob. «KapOoHOBEIC
KucaoThl. ClioKHbIE 3)UPBD».
A3oTcoep:kaniue OpraHnyecKue coeIuHeHus

AMUHBI — OpTaHWYECKHE MPOM3BOJIHBIC aMMHaka. Kiaccudukaius aMHHOB:
anudaTUYeCKUe U apoOMaTUYECKUE; TIEPBUYHbIC, BTOPUYHBIC U TpeTuuHble. CTpoeHUe
MoOJIeKyJd, oOmiast (opMmyna, H30MEpHUs, HOMEHKJIATypa M (PU3NYECKUE CBOMCTBA.
XUMHUYECKOEe  CBOWCTBa  anW(aTHUYECKUX  aMHUHOB:  OCHOBHBIC  CBOWCTBA,
ATKUINPOBAHNE, B3aMMOJICHCTBHE TIEPBUIHBIX AMHHOB C a30TUCTOM KucIoTOW. Comnm
ANKUIIAMMOHHS.

AHUITUH — TpeACTaBUTENh aMUHOB apoMmaTudeckoro psjga. CTpoeHue aHWIIMHA.
B3anMHOe BiMsiHEE TPy aTOMOB B MOJIeKyJie aHuinHA. OCOOCHHOCTH XMMHYECKUX
CBOMCTB aHWIMHA. KauecTBEeHHbIE peaKIIMi Ha aHUJIVH.

CnocoObl monyueHus U npuMeHeHue anudaruyeckux amuHoOB. [lomyuyenue
aHUJIMHA U3 HUTPOOEH30J1a.

Amvunokuciotel. Homenknatypa u uzomepusa. OTnaenbHbIE TPEACTaBUTENN (-

AMHMHOKHMCJIOT. TIJIWIOHWH, aJTaHUH, d)CHHHaHaHHH, CCPpHH, TJYTAMHMHOBAasjd KHCJIOTA,

JIU3WH, THMCTCHH. OnTnyeckas H30MCpHI  aMHUHOKHUCJIIOT. D-u L-aMUHOKHMCIOTEI.

dusnyeckue CBOMCTBA AMHUHOKHMCIOT. XHMMHYECKME CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEepHBIX OPTAaHUYECKUX COCIMHEHUM, peaKiys MOJIUKOHEHC AN, 00pa30BaHNE
MEeNTUIHONM CBs3U. buonornueckoe 3HaueHHWE aMHHOKUCIOT. CUHTE3 M THIPOJIH3
MENTHUIO0B.

benkun kak mnpupoaneie mnogumepnl. [lepBuuHas, BTOpUYHAsT W TPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OCJKOB: THIPOJIH3, JCHATypaIus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

IlonsTue 00 A30TCOACPKAIITNX T'CTCPOLIUKINICCKHUX COCAMHCHUAX.

HI/IDI/IMI/II[I/IHOBBIG U IIYPUHOBBIC OCHOBAHMHA. HVKHCI/IHOBBIC KHMCJIOTBI. COCTaB,

CTPOCHUEC U OuoJiornyeckas POJIb.
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OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB M HUX MPEBpalllCHUN:
pacTBopeHue OCEJIKOB B BOJIE; JIeHATypalus O€JKOB IpU HarpeBaHWUU; IIBETHHIC
peakiuyu Ha  O€NKM; PpEIICHUE JKCIEPUMEHTAJIBHBIX 3ajJady [0  TeMmaM
«A3oTcojepKalme OpraHuYeCKue COeIMHEHUs» U «Pacrno3HaBaHWE OPraHUYECKHUX
COEIMHEHUI.

BbicokoMoJIeRyIsIPHBIE COCAMHEHUS

OCHOBHBIC TIOHSTHSI XUMHUHM BBICOKOMOJIEKYJIAPHBIX COCIMHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPHU3ALUU, CPEAHSAS MOJEKYJISIpHAs
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHECHUN —

IMOJIMMCPHU3 AU H IIOJIMKOHACHCAaI . [IpeacraBiaeHUE O CTEPEOPETYIIPHOCTH

u HaHMOHeKVHHDHOﬁ CTPYKTYPC NOJHUMECPOB, 3aBUCUMOCTD CBOMCTB IHOJIUMEPOB OT UX

MOJICKVYJIIPHOI'O M HAAMOJICKYJISIPHOT'O CTPOCHM .

[Tonumepuble  Marepuanbl.  IlmactMaccsl  (MOAMATHIEH,  MOJMIPOIUJIEH,
MOJIUBUHWIXJIOPUl,  TOJUCTUPOJ,  MOJUMETHUIMETAKpUiIaT,  MOJUKapOOHATHI,
MoJIMdTUIICHTEpEePTaNIatT). Y THIM3aIus U iepepadoTKa MIacTHKA.

DnacToMephl: HaTypallbHbIA KaydyK, CHUHTETHYECKHE Kaydyku (OyTagueHOBBIH,
XJIOPOIPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIOMOK, IIEPCTh, IMIENK), MCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIaBCaH ).

[TonuMepsbl CICUMAILHOTO Ha3HAYCHUS (Ted)J'IOH, KCBJIAP, JJCKTPOIIPOBOAAIINC

IDOJHUMCPBI, 6H0pa3naraeMme HOJ'II/IMCDBI).

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYEHUsS BEUIECTB M WX MPEBpaAILLCHUMN:
03HAKOMJICHHE C 00pa3liaMi MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC,
Kay4dyKOB;, pEIICHUE HJKCIEPUMEHTAJIbHBIX 3amad 1o TeMe «Pacro3naBanue
MJIACTMAacC M BOJIOKOHY.

PacuéTHble 3aaa4n
Haxoxaenue MonekysspHoi (popMyibl OpraHUuYeCcKoro COeAMHEHUS TI0 MaCCOBBIM

JOJIsIM 3JICMCHTOB, BXOIAIIMX B €0 COCTAaB, HAXOXIACHUC MOHGKYHﬂpHOfI (bOpMy.]'H;I
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OpPraHUYECKOTO COeNUWHEHusT Mo Macce (00bEMY) TMPOIYKTOB CrOpaHus; IO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MNPOIYKTOB pEAKIMH W/WIA HCXOJHBIX
BCIIIECTB;, YCTAHOBJICHWE CTPYKTYpHOH (OpPMYNBI OpPraHWYECKOrO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKMX CBONCTB WM CIIOCOOOB MOJIyYEHHS; OIMPEICICHHUE J0JIU
BBIXOJIa POAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeamMeTHble CBSI3H

Peanuzanuss MeXNpeaIMETHBIX CBsi3ed MpU HM3YYCHHH OPTraHMYeCKOW XUMHUU
B 10 k;macce ocymiecTBiseTcs dYepe3 HCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHUH, TaK W MOHATHUH, TIPUHATHIX B OTACIBHBIX TpEIMETax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyUYHBIC TIOHATHSA: SBJIICHWE, HAy4dHBIM (akT, TUmoTesa,
TEOpHs, 3aKOH, aHaju3, CHUHTE3, KiaccuduKaius, HaOI0JeHUEe, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHUE.

®u3uka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTE€TUYECKUI
YpOBEHb, BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3UUYECKHE
BEITNYUHBI, EIUMHUITBI U3MEPECHHUS, CKOPOCTh, SJHEPTHS, Macca.

buonorus:  kierka, opraHum3M, 2JKOocucTema, Ouocdepa, MeTaboOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBINA U reTepoTPOPHBIA THUN TUTAHUS, OpOKEHHE,
(dhoTOCHHTE3, TbIXaHKE, OCITKH, YTIICBObI, )KUPbI, HYKIIEHHOBBIC KUCIOTHI, ()EPMECHTHI.

['eorpadusi: mose3Hsie HCKOMaeMbi€, TOTUIUBO.

TexHoO0THS: TUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHATBHOTO MHTAHWS, MOIOIINE

cpeacrBa, MaTcpuabl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KITIACC «OBIIASA U HEOPTAHUYECKASA XUMUS»
BA30BbII YPOBEHb
Teopernyeckue OCHOBbI XUMHHU
XUMHUUYECKHUI 3eMeHT. ATOM. Sapo aromMa, M30TOIBI. DJIEKTPOHHAs 000JIOYKA.

DHEepreTUYeCKUe YPOBHH, MOMYPOBHH. ATOMHBIC OpOWTand, S-, P-, d-3JI€MEHTBHI.
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OcobeHHOCTH pacrpeaeieHus 3JIEKTPOHOB MO OpOUTaIsiM B aTroMax »>JIEMEHTOB
HEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB.

Ilepnonnueckuit 3akoH U llepuoanueckas cucrema XuMU4eCKHUX 3yeMeHToB JI. U.
MenneneeBa. CBsA3b INEpUOAMYECKOrO0 3akoHa M Ilepmonnyeckon CUCTEMBI
xuMmudeckux ssemeHtoB J[. M. MenpaeneeBa ¢ COBPEMEHHOM TEOpUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHUYECKHX DJJIEMEHTOB U
o0Opa3yeMbIX MU MPOCTHIX U CIOKHBIX BEUIECTB IO IPpyIIaM U NepUoaaM. 3HaUeHHE
IIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XUMUYECKas CBs3b. Bubl XuMHUUueCcKoi cBsI3U (KOBaJICHTHAs
HENoJIsIpHasl M MOJsIpHas, HOHHAs, MeTajuindyeckas). MexaHu3Mbl 00pa30BaHUsA
KOBAJIEHTHOM  XUMHYECKOM CBA3M (OOMEHHBIH W  JOHOPHO-aKLENTOPHBIN).
Bonopoanas cBsi3b. BaleHTHOCTE. DNEKTPOOTPHULIATENBHOCTh. CTENEHb OKUCIICHHUSL.
MoOHBI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IOCTOSIHCTBA
coCcTaBa BeIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUNA KPUCTAINYECKON PEIIETKH.

IloHatne o pucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PAaCTBOPBI.
MaccoBas 10J1 BEEeCTBa B pacTBOPE.

Knaccudukanuus HeopraHnyeckux coenuHeHuil. HoMeHkiaTypa HeopraHuyeckux
BellleCTB. |'eHeTnyeckass CBsA3b HEOPraHWYECKUX BEILIECTB, NPHUHAMICKAUX K
Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakius. Kinaccupukaius XUMHUECKUX pEaklUii B HEOPraHUYECKON
Y OPraHMYECKOW XMMHMH. 3aKOH COXPAHEHUs MacChl BELIECTB; 3aKOH COXPAHEHMS U
IIPEBPAILEHUS SHEPTUN NP XUMHAYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTumbie
peaknuu. XuMuueckoe paBHoOBecue. DakToppl, BIHAKOIIME HA COCTOSHUE

xuMmu4yeckoro pasHosecus. [lpunnun Jle [larense.
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OnexTponutuueckas auccouuanus. CuibHble W cialbie 3iekTponuThl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KHUCJas, HEWTpanbHas, IienouHad. [loHatue o

BOJOPOJHOM IIOKA3aTcCJIC (DH) pacTtBopa. Peakiuu HMOHHOTO oOMeHa. FI/IQ[ZOHHB

HCOPraHM4YCCKHX N OPIraHNMYCCKHMX BCIICCTB.

OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC PCaKIUU. IlonsTHE 00 QJICKTPOJIN3C

pacIIaBOB U pPacTBOPOB coieil. [IpuMeHeHne 1eKkTpoansa.

OKCIEpPUMEHTAIIBHBIE METOAbl M3Yy4YEHHMS BEIIECTB MW HX IPEBpalICHUM:
nemoHcTpauusa Tabmun «llepmoanueckas cuctemMa XHUMHYECKUX 3aeMeHToB JI.U.
MenneneeBay; H3ydeHHE MOJAENEH KPHUCTAUIMYECKUX PEIIETOK; HAOMIOJEHUE H
ONKCaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (Pa3floKEHUE MEPOKCHIIA
BOZIOPOJA B NIPUCYTCTBUU KaTaIU3aTOPa, OIPEICICHUE CPEIbl PACTBOPOB BELIECTB C
MOMOUIbI0 YHUBEPCAIBHOIO MHIUKATOPA, PEAKIMM MOHHOTO OOMEHA); MpPOBEICHUE
MPaKTUUECKON paboThl «BiusHUe pa3iauuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU

peaKIumy.

PacuérHble 3agaun
Pacué€thl 110 ypaBHEHHUSIM XMMHUYECKUX PEAKIMK, B TOM YHCJIE TEPMOXUMHUUYECKHUE

paC‘{éTbI, paC‘{éTbI C UCITIOJIB30BaAHUCM ITOHATHA «MAaCCOBas JOJIA BCIICCTBA».

Heoprannyeckasi xumust

Hemeramnbl. Ilonoxenue HemetamioB B Ilepuoauyeckoil cucteMe XUMHYECKHUX
sanementoB J[.M. MenzaeneeBa M OCOOEHHOCTH CTpPOCHHUSI aToMoB. Dusznueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPOINMS HEMETAIOB (HAa MpUMEpPE KHUCIOPOJa, CEPBhI,
dbocdopa u yriepona).

XUMHUYECKUE CBOMCTBA Ba)XXHEHIIMX HEMETA/UIOB (TaJloreHOB, CEpbl, a3oTa,
docdopa, yriepoaa u KpeMHHUS) U UX COSTUHEHUN (OKCUIOB, KHCIOPOICOICPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.
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Mertamnel. Ilonoxkenne wMeramnoB B Ilepuoaudeckonn cuUCTEME XHMHYECKHX
anementoB J[. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX O000JI0UYEK
atoMoB MeTauioB. OOmme Qu3nyeckue cpoicTBa MeTauioB. CIUIaBhl METaJJIOB.
DJIEKTPOXUMHUYECKUH PSiJT HAMPSHKEHUN METAJIJIOB.

XHUMHUYECKHE CBOMCTBA BAXHEUIIIUX META/UIOB (HATPUM, Kaaui, KaJabllui, MarHuu,

ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEb) U UX COCTUHECHUIA.

O6HII/I€ CITOCOOBI IMOJYy4YCHUA MCTAJIIIOB. MeTajutyprusi. KODDO?)I/I}I MCTAJJIOB.

Croco0bl 3a1UThI OT KOppo3ud. [I[puMeHeHne MeTamuioB B ObITY U TEXHUKE.

SKCHepI/IMeHTaJ'IBHBIC MCTO/JIbl U3YYCHUS BCHICCTB U HX HpCBpaIHCHI/Iﬁi HN3Yy4YCHHUC
KOJUICKIINH «MeTtanbl )51 CIIJIaBbD», o6pa3u03 HCMCTAJIJIOB, PCUICHUC
OKCIICPUMCHTAJIBHBIX 3a/1a4; Ha6J'IIOI[eHI/I€ N OIIMCAaHHUC ACMOHCTPALIMOHHBIX H
J'Ia60paTOpHI>IX OIIBITOB (BSaHMOHeﬁCTBHG I'mApoKCuaa aJIltOMHMHHA C pPaCTBOpaMu

KHCJIOT U HlGJIO‘IGﬁ, Ka4CCTBCHHBIC PCAKIINHU HA KaTHOHBI MeTaJ'IJIOB).

PacuérHble 3agaun

Pacuétel maccel BemiecTBa WM OOBEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O0BEMY OTHOTO M3 YYacCTBYIOIIMX B PEAKIMH BEIIECTB;
pacué€Thl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIIMH, €CIIH OJTHO U3
BEIIECTB UMEET MPUMECH.
XuMHEA M KU3Hb

Ponp xumum B 00eCHEYeHUH DHKOJIOTUYECKOM, HSHEPreTUYECKOW U MHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeIUIMHBL. [loHATHE O Hay4YHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBienuss 06 OOMIMX HAYUYHBIX MPUHIUNAX MPOMBIIIJICHHOTO MOJYy4YEHUS
Ba)KHEHIIINX BEIIECCTB.

YenmoBek B MHUpE BEIIECTB U MAaTEPUAJIOB: BAXKHEUIIINE CTPOUTEIbHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE MaTepuayibl, KpPACKH, CTEKJIO, KEepaMHKa, MaTepuabl s

AIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKNE U MUHEPAIbHBIC yI00PECHHUS.
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XuMHST W 370pOBbE YEJIOBEKAa: MpPAaBUJA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB; IpaBuja O€30MacHOrO HUCIIOJIb30BAHMS MpenapaToB ObITOBOM XUMHH B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbie CBSI3H

Peanuzanus MeXNpeAMETHBIX CBs3e€d NpPU U3YyUEHUM OOIIEW M HEOpraHUYeCKOH
xuMud B 11 Kiacce oCcyIecTBIsieTcs Yepe3 UCIOIb30BaHNE KaK 00X €CTeCTBEHHO-
HAy4YHBIX IIOHATHH, TaK W IOHATHH, SBJISAIOIIMXCS CHUCTEMHBIMHM JUI OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mure ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIu3, CHUHTE3, KiacCU(PUKAIMs, NEPUOAUYHOCTb, HAONIIOJCHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusnka: Marepus, SHEpPrus, macca, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TON, PaJMOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKU YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoOe COCTOSIHHE BEIECTBA, (PM3MYECKUE BEIMYMHBI M €IUHULBI HX
U3MEPEHHUSI, CKOPOCT.

buonorus: kierka, opranu3M, 3KocucTema, ornocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJIbI, MOJE3HbIE MCKOMAaeMble, TOIUIMBO,
pecypcHl.

TexHonOrMs: XHMHUYECKas IPOMBIIUIEHHOCTh, METALIYprusi, MPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3IMCTBEHHOE MPOM3BOACTBO, MUIIEBas
MPOMBILIUIEHHOCTb, (apmaneBTUyYeCKass ~ MPOMBIIUIEHHOCTh,  IPOU3BOACTBO
KOCMETHYECKHX IIpEernapaToB, MPOU3BOJICTBO KOHCTPYKLIHOHHBIX MAaTe€pHasoB,

QJICKTPOHHAA NPOMBIIJIICHHOCTb, HAHOTCXHOJIOTHH.

11 KITIACC «OBIIIAA U HEOPI'TAHUYECKASA XUMUS»

YIJYBJIEHHBIA YPOBEHD
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Teopernyeckne 0CHOBbLI XUMHHU
Atom. CocTaB aTOMHBIX siiep. XUMHUYECKHI 371eMeHT. M130TOmBbL.

KODHVCKVHHDHO-BOHHOBOﬁ JyaJu3M, JIBOMCTBCHHAs MOpUPOAA  DJICKTPOHA.

CtpoeHHE D3JIEKTPOHHBIX O000JOYEK aTOMOB, KBAaHTOBBIC YHWCIA. JHEPTCTHUCCKUEC

YPOBHH ¥ MOAYypOBHH. ATOMHBIe opOutamu. Krnaccupukammss XUMHUIECKHX

3JIeMeHTOB  (S-,p-,d-,f-amemenTsl). PacnpenencHue 3JCKTPOHOB IO  aTOMHBIM

opOuTaNAM; OPUHIUI MUHMMYMa 3Hepruu, npuHmun [laynu, mnpaBuio XyHAa.
DOneKTpoHHbIE KOHPUTYpaIlMd aTOMOB 3JE€MEHTOB MEPBOr0O—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXXJEHHOM COCTOSTHUH, dJIEKTPOHHBIE KOHPUTYpaIIH HOHOB.

IlonsTue 00 QHCPIrun HMOHM3allN, DHCPIrun CpoACTBA K DJICKTPOHY.

DIIEKTPOOTPULIATENBHOCTb.

Ilepnonmueckuit 3akoH U [lepuogmyeckas cuUCTEMa XHUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBA3b NEPUOAUYECKOTO 3aKOHA U [leproInYecKOr CUCTEMBI
XMMHUYECKUX  DJIEMEHTOB  C COBPEMEHHOM  TEOpUEM  CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTU WM3MEHEHMSI CBOMCTB XMMHYECKUX AJIEMEHTOB W 00pa3yeMbIX UMU
MIPOCTBIX U CJOKHBIX BEUIECTB IO TPYIIaM U MepUojaM. 3HAUCHUE TEPUOIUIECKOTO
3akoHa /. 1. Menaeneena.

XuMHUYeCKasi CBsI3b. BHIbBl XMMHUYECKOM CBSI3U: KOBAJEHTHAas, WOHHAas,
MeTajuimueckasi. MeXxaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3U: OOMEHHBIM
Y IOHOPHO-aKUENTOPHBIA. DHEPTUS U JyIMHA CBs3U. [lOMApHOCTH, HANPaBICHHOCTH
Y HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KparHble cBs3u. Bonxopoanas CBs3b.
MeXMONEKYJIIpHBIE B3aUMOICVCTBHUS.

BaneHTHOCT, ™ BaJICHTHBIE BO3MOKHOCTH aTOMOB. [ I/I6DI/II[I/138,I_[I/I$I ATOMHBIX

opbutaneil. CBsA3b DIEKTPOHHOM CTPYKTYpbl MOJIEKYJl C MX T'€OMETPUUYECKUM

CTpPOEHHEM (Ha IPUMEPE COENUHEHUHN 3JIEMEHTOB BTOPOIO NEPUOAA).
[IpeacraBienre O KOMIUIEKCHBIX coeAuHeHusX. CocTaB KOMILJIEKCHOTO MOHA!

KOMHJ’ICKCOO6paBOBaTeJ'IB, JIUTraHbI. KoopaunamuonHoe uwmciio. HomeHknatypa

KOMIUIEKCHBIX COEIMHEHHWNW. 3HAUEHHWE KOMIUIEKCHBIX coeamHeHun. llousTue
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0 KOOpAMHAIIMOHHON XHMMHUHM.

BemectBa MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHHS. Tunsl
KPUCTAJUNIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[TonsTne o pucnepcHbix cucrtemax. McrtuHHbIE pacTBOphl. llpencraBiieHue

0 KOJUIOMJIHBIX _pacTBopaX. CrnocoObl BBIPAKEHUS KOHILIEHTPALlUA PAacCTBOPOB:

MaccoBasi JOJsA BEUIECTBA B PacTBOpE, MOJISIpHas KOHUEHTpauus. HacelnieHHble
Y HEHACBILLIEHHBIE PACTBOPBI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudpukanus ¢ HOMEHKIaTypa HEOPraHMYECKHUX BELIECTB. TpuBHANIBHBIE
HAa3BaHMs OTJEIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX peaKkUuil B HEOPTaHMYECKOW M OPraHMYECKOU
XUMHUHU. 3aKOH COXPaHEHMsSI MacChl BEIECTB; 3aKOH COXPAHEHHUs U IIPEBPAILCHHUS
SHEPIrUd NpPH XUMHUYECKUX peakuusx. TemnoBble 3(PPEKThl XUMUYECKUX PEAKIIHil.
TepmoxumMu4ecKkne ypaBHEHUS.

CKOpoCcTh XMMHUYECKOW peaklMuu, €€ 3aBUCUMOCTh OT pa3IUYHbIX (PAaKTOPOB.
['omoreHHbIe 1 reTeporeHHsie peakuuu. Karanns u katanu3aTtopsl.

OOpatumble u HeoOpaTHMblE peakIuu. XHUMHUYecKoe paBHOBecue. KoHcTaHTa

XUMHUYCCKOI'O PABHOBCCHA. (DaKTOpBI, BIUAIOIIKUE Ha II0JOXCHHC XHMHYCCKOI'O

paBHOBECHS: TeMmIlepaTypa, [aBJICHUE U KOHIIEHTpAIMW BEIIECTB, yYaCTBYIOIIHUX
B peakuuu. [Ipunnun Jle Ilarense.
OnekTpoiutuueckas aucconuanus. CuiibHbIe U clla0ble JIEKTpoJuThl. CTerneHb

nucconuann. MoHHOe npousBeneHne Bojbl. Cpesa BOJHBIX PACTBOPOB: KUCIOTHAS,

HeWTpanbHas, menodHas. Bomopoanslii nmokasarens (pH) pactBopa. I'maponus coeit.
Peakiuu nonHoro ooMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC peakinu. CTeneHb okuciaeHus. OKUCIUTEINb
1 BOCCTAaHOBUTENb. [Ipouecchl  OKHCIEHHMST M BOCCTAaHOBJICHUS. BaxkHeumue
OKHCIIUTENIM U BOCCTAHOBUTEIU. MeToa 3JIeKTpOHHOro OanaHca. OJIEKTPOJIU3
PACTBOPOB M PACIJIABOB BEIIECTB.

9KCHepI/IMeHTaJ'IBHBIC MCTOJAbI H3Y4YCHHUA BCHICCTB U nx npeBpameHI/Iﬁ:
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pa3loOKEHHWE MEPOKCHAA BOJAOpPOJAA B MNPUCYTCTBHUM  KaTajlu3aTropa; MOJACIU
KPUCTAJUTMYECKUX PEMIETOK; MPOBEICHNE PEaKInii HOHHOTO OOMEHA; OIpecIICHUE
Cpelbl PACTBOPOB C IMOMOIIBIO HMHIUKATOPOB; H3YyUYCHUE BIMSHUS PAa3IMYHBIX
(GhakTOpOB HAa CKOPOCTh XHUMHYECKOW pEaKIWH U MOJOKEHNE XUMHYECKOTO
PaBHOBECHSL.

Heopranuyeckasi xumms

[Tomoxenne HemeTtawioB B [lepmoamyeckonl cuUCTEME XUMHYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa u 0OCOOGHHOCTH CTpOSHHUsSI WX aToMOB. (Du3MYECKHE CBOWCTBA
HEMETAJVIOB. AJIJIOTPOIHUS HEMETaUIOB (Ha IpuMepe KHUciIoponaa, cephl, docdopa
U yriiepoja).

Bonopon. Ilomydyenue, ¢usndeckue ¢ XMMHUYECKHE CBOMCTBA:  PEAKIUU
C METaJUIAMU U HEMETaJUIaMU, BOCCTAHOBUTENIbHBIE CBOMCTBA. ['mapuabl. TonnnBHbIE
3JIEMCHTEIL.

l'anorensl. HaxoxneHue B NpUpoOAE, CIOCOOBI  TOJIY4YCHHS, (PU3HUECKHE
Y XMMUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BaxHenine KACIOPOACOAEPKAIINEC
COCMHEHUs TaJoreHoB. JlaGopaTopHbIE M MPOMBIIIJICHHBIE CIIOCOOBI IOJYYEHUS
rajgoreHoB. [[puymeHeHune ragioreHoB U UX COCIMHEHHUI.

Kucnopon, o30H. JlabopaTopHble U MPOMBINUICHHBIE CHOCOOBI MOJyYEHUS
Kuciopoja. PU3NUEeCKME | XMMHYECKHE CBOMCTBA W IPUMEHEHHUE KHUCIOPOJa
1 030Ha. OKCHUJIBI ¥ IEPOKCHU/IBI.

Cepa. HaxoxnaeHnue B mpupojie, CIIocoObl MOMydYeHUs, (GU3NUSCKUe U XUMHYECCKHC
cBoiictBa. CepoBomopos, cynbdunbl. Oxcup cepbi(1V), oxcun cepoi(VI). Cepuucras
Y CepHasi KUCIOThI U UX cosid. OCOOEHHOCTH CBOMCTB CEpPHOM KHUCIOTHL. [IpuMeHnenue
Cepbl U €€ COCTUHCHU.

A30T. HaxoxeHue B pupojie, CrnocoObl MoJiydeHus, Pu3nieckue U XUMUIECKHUE
CBOMCTBA. AMMHAK, HUTpUbl. OKCUIBI a30Ta. A30TUCTAast U a30THAsA KUCJIOTHI U UX
comd. OCOOEHHOCTH CBOWCTB a30THOW KuCHOTHL. [IpuMeHeHune a3oTa U €ro

COEIMHEHUI. A30THBIE yI0OpEHHUS.
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®ochop. HaxoxkmeHwe B OpuUpoAe, CIOCOOBI  MOJNyYeHHS, (U3NYCCKHE
u xumudeckue cBoiictBa. Dochumpl u dpochun. Oxcunbl ¢ocdopa, dochopHas

kuciora u eé coimu. MertadochopHas u nupodocdhopHas kuciaorel, dhocdopucras

u dbocopHoBatucTas kuciaoTel. I[lpumenenue ¢dochopa uero coenuHEHUM.

dochopubie yaoOpeHus.

VYrnepona, HaxoxaeHHE B npupoje. AioTponHbie Moaudukanuu. dusmyeckue
Y XUMUYECKHE CBOICTBAa MPOCTBIX BEUIECTB, OOpa3oBaHHBIX yriaepogoMm. Okxcua
yriepoaa(ll), okcun yrnepona(IV), yroibHas kucioTa u €€ coinu. AKTUBUPOBAHHBIN

YIoJlb, aI[COD6HHH. DynaepeHsl, rpad)eH, YIJICPOJIHBIC HaHOTDV6KI/I. HpHMeHeHI/Ie

MPOCTHIX BEIIECTB, 00OPAa30BAaHHBIX YIIEPOJOM, U €T0 COEIUHEHUH.
Kpemuuii. Haxoxzaenwe B npupoae, CHocoObl MOIy4YeHHs, (u3nueckue
U xumudeckue cpoiictBa. Oxcupa kpemHus(IV), kpemHUeBas KHUCIOTa, CUIUKATBHI.
[IprumeHenne KpeMHUs U ero coennHeHnM. CTEeKI0, €ro NOJIy4YeHUe, BUIBI CTEKIIA.
Ilonoxxenne MetaiuioB B [leproauyecko cucTeMe XUMHYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHMS 2JIEKTPOHHBIX 000JI0YEK ATOMOB METAJUIOB.

PacnipocTpaHeHHE€ XUMHYECKUX 3JI€MEHTOB-METAJIOB B 3¢MHOM KOpE.

O6mue ¢usnyueckue CcBOMCTBA MeTasioB. I[IpumMeHeHue MeTamioB B ObITY
1 TexHuke. CIuiaBbl METAJIOB.

DNEKTPOXUMHUECKUN psil HampsokeHU MmetaysioB. OOmme crnocoObl MOJy4eHUs
METAJUIOB: TUAPOMETAILTYPIUs, MUPOMETAIUIYPrus, dJIeKTpoMeTauryprus. llonstue
0 KOoppo3uu MeTaJjioB. CriocoObl 3aIIUThl OT KOPPO3HH.

O6mrass xapakrepuctuka wmeTawioB [A-rpynmel  Ilepuogudeckoit  cuctembl
XUMUYECKUX 3eMeHToB. HaTpuil u kanuii: nonydeHue, GU3NUECKUE U XUMHUUYECKHE
CBONMCTBA, IPUMEHEHUE NPOCTHIX BEUIECTB U UX COCAUHECHUM.

Obmas  xapakrepuctuka MmerauioB [[A-rpynnel  Ilepuonuueckoit  cuctembl
XUMHYECKUX AJI€MEHTOB. Maruuii u KaiblUui: MojydyeHue, (GUu3nyecKkue U XUMHUYECKUe
CBOWCTBA, NPUMEHEHUE IIPOCTHIX BEHIECTB M MX COeIMHEHWU. JKECTKOCTH BOMBI

U CIIOCOOBI €€ yCTpaHEHUSI.
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AmoMuHMI: TIONy4YeHHe, (U3MYECKUE W XMMUYECKHE CBOMICTBA, MPUMEHEHHUE
MPOCTOTO  BEIIECTBA W €ro  COeAWHEHWH. AMQOTEepHbIE CBOHCTBA OKCHJA
U TUAPOKCHUAA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUA.

OOmass  xapakTepucThka  MeTauioB  nmobounbix  noarpynn  (b-rpymm)
[Teprnoan4eckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKkue | XUMUYECKHE CBOWCTBA Xpoma U ero coeauHeHuil. Okcuabl
u ruapokcuasl  xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U quXxpoMmaThl, HX
OKHCIIUTEIIbHBIEC CBOMCTBA. [loyUeHne u npuMeHEeHne Xxpoma.

du3nyecKkne U XMMUYECKUE CBOMCTBA MapraHila U €ro COeAuHEeHuM. Baxxnenine
coenquHenus  Mapranua(ll), wmapranna(IV), wmapranna(VI) u mapranma(VIID).
[lepMaHranat Kanus, €ro OKUCIUTEIbHbBIE CBOKCTBA.

OuU3NYECKUE U XMMHYECKHE CBOMCTBA XKele3a U ero coeguHeHud. OKCUibl,
ruapokcuansl U conu keneza(ll) uxeneza(lll). Ilomyuenue u mpumeHeHUE Keie3a
U €ro CILUIaBOB.

Ou3NUECKUEe U XUMUYECKHME CBOWCTBA Meau U e€ coenuHeHui. [lomyueHue
Y IPUMEHEHUE MU U €€ COCTMHEHUM.

[uHk: nonmydenue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AM(DOTEpHBIE CBONCTBA
OKCHJAa W IMAPOKCHJA IMHKA, THAPOKCOKOMIUIEKCH HHMHKA. [IpuMeHeHue urHKa
U €r0 COCIMHEHUN.

DKCIEepUMEHTANIbHBIE METOJIbI U3YYEHHUS BEIIECTB M UX MPEBPAILCHUI: U3yUYeHUE
o0pa3lioB HEMEeTauIoB; ropeHue cepbl, ¢docdopa, xkeine3a, MarHus B KUCIOPOJE;
M3yYCeHHE KOJUIeKIMH «MeTamibl | CIUIaBbl»; B3aUMOJICUCTBUE  IIEIOYHBIX
Y IIEJIOYHO3EMEIIBHBIX METAJJIOB C BOJIOU (BO3MOKHO HCMOJIb30BAHUE
BUJICOMATEPHUAIIOB); B3aUMOJCIHCTBHME IIMHKA W JKelie3a C pacTBOpPaMH KHUCIOT
U IEJI0YEH; KAYECTBEHHBIC PEAKIIMM HA HEOPraHWUYECKUE aHMOHBI, KATHOH BOJOPOAA
Y KaTUOHBI ~ METAJJIOB; B3aMMOJICHCTBUE TUJPOKCUJIOB  AJTIOMHUHHUS U LIMHKA
C pacTBOpaMu KHUCJIOT H IEJIOYEH; pEelIeHue SKCIEPUMEHTAIBHBIX 3a/1ad MO TeMam

«l"anorensr», «Cepa ue€ coemuHeHUs», «A30T U Hochop U UX COCAUHEHUS»,
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«MeTasuibl TJIaBHBIX MOATPYIID, «MeTasibl TOOOYHBIX TOATPYIIID.
XuMHEA M KU3Hb
Ponp xuMuu B o0ecrieueHu yCTOMUUBOTO Pa3BUTHS YEIIOBEUYECCTRA.
[TonsiTHE O HAYYHBIX METOIAX MO3HAHUS U METOAOJIOTUA HAYYHOTO HCCIEAOBAHMUS.
Hayunbie mpuHIUITBI OpraHU3aliil XUMUYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHBIE
CIOCOOBI TOJIYYEHHS BaKHEHIIIMX BEIIECTB (HA MPUMEpPE IMPOM3BOJCTBA aMMHAKa,
CEepHOIl KHCIIOTHI, MeTaHona). [[poMbIIEHHBIE CHOCOOBI TOJYYEHHUSI METaJUIOB
U CIUIABOB. XHMHUYECKOE 3arpsi3HEHHUE OKPY’KAIOIIEH Cpellbl U €ro IOCIEICTBUA.

HDO6HCM3 HGDGD&6OTKI/I OTXO0JOB M 1MOOOYHBIX NpoAyKTOoB. Ponp  xumum

B 00€CIeUeHUH PHEPreTuIecKkoit 6e30nacHoCTy. [IpUHIMIBL «3€IEHON XUMUNY.

XuMmus U 310pOBbe yenoBeKa. JIekapcTBeHHble cpencrsa. IIpasuia ucnonb3oBaHus
JIEKapCTBEHHBIX IIpenapaToB. POk XUMUHN B Pa3BUTUNA MEIULIUHBI.

XWMHSI THIIU: OCHOBHBIE KOMIIOHEHTBI, MHUIIEBbIE J100aBKU. Poib Xxumuu
B 00€CIIeYeHNH MUIIEBON O€30MaCHOCTH.

Kocmernueckne u napgromepHble cpeactBa. beitoBas xumus. [IpaBuna
0€30I1aCHOT0 UCII0Ib30BAHMSI TPENapaToB OBITOBOM XMMHUU B TOBCEHEBHOM JKU3HH.

XUMHSI B CTPOUTEIBCTBE: BAKHEHMIIME CTPOUTENbHbIE MaTepuaibl (LIEMEHT,
OeTOH).

XuMus B CebCKOM X03stiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YI00pEHHUS.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KPAaCKH, CTEKJIO, KEpaMHKa.

Marepuaisl uid 2JIEKTPOHUKN. HaHOTEXHOJIOT Y.

PacyéTrHble 3a1a4n

Pacuétpl: Maccel BemiecTBa WM 00bEMA Ta30B IO HU3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; MACCHI
(0OBéMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecH; Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH OJHO U3
BEIIECTB JAHO B BUJIE PACTBOpaA C ONPEACIEHHON MAacCOBOW HOJIEH PAaCTBOPEHHOTO

BEILIECTBA; MAaCCOBOW JIOJIM M MOJISIPHOM KOHIIEHTPALIMKM BEIIECTBA B PACTBOPE; IOJIH
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BBIXO/[a TTPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.
MexnpeaMeTHbie CBSI3H

Peanmzanus MeXnpeIMETHBIX CBSI3eH MPU M3yYeHUU OOIIEeH W HEOpraHWYeCKOM
xuMud B 11 kiacce oCcylIecTBIISECTCS Yepe3 UCTOIb30BAHME KaK OOIIUX €CTECTBEHHO-
HAY4YHbIX IIOHATHUH, TaK W MOHATUW, TMPHUHATBIX B OTACIBHBIX IPEIAMETaX
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OOuue ecTecTBEHHO-HAyYHbIC MOHSATUS: SIBJICHUE, HAay4YHBIM (Qakr, Tumnoresa,
TEOpHs, 3aKOH, aHaliu3, CUHTE3, KiaccHu(HKaius, NEePUOJUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICITUPOBAHUE.

®du3uKa: MaTepus, MUKPOMUP, MAKPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
H30TOIIbI, PAJJMOAKTUBHOCTh, MOJICKYJIa, SHEPIrETUUYECKU YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHME BEIECTBA, MACANBHBIN ra3, (U3NYECKUE BEIUUYUHBI,
€MHUIBI U3MEPEHMUS], CKOPOCTh, SHEPTHS, MACCA.

buonorus: kimerka, opraHu3M, 3KOcHUcCTeMa, Ouocdepa, MeTaboIM3M, MaKpo-
1 MUKPODJIEMEHTBI, OCIKU, KUPBI, YIJIEBOJbI, HYKJIECUHOBBIC KHUCJIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMMOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadusi: muHepanabl, TOpHbIE MOPOJABI, TMOJIE3HBIE HCKOMAEMble, TOILUIMBO,
PECYPCHL.

TexHoJoTHs: XHUMHUYECKass IPOMBIINUIEHHOCTh, METAJUIYPrus, CTPOUTEIIbHBIC
MaTepualbl, CEIbCKOXO3AMCTBEHHOE MPOU3BOACTBO, MHUIIEBASI MPOMBIIUIEHHOCTD,
(dhapMareBTHUYECKasT TTPOMBIIIJIEHHOCTh, TPOU3BOJCTBO KOCMETHYECKUX MPENapaTosB,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, JJCKTPOHHAA ITPOMBIIUIEHHOCTb,

HAHOTCXHOJOI'UHU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMWUS»

10 KITACC «OPTAHUYECKASA XUMMUS»

basosblii ypoBenb (1 yac)

Yray0aénnblii ypoBenb (1+2uaca)

Koui-Bo Kou-Bo
4acoB Paznen 1. Teopernyeckue ocHOBBI oprannveckoii xumuu (3 4)\(9u) 4acoB
34 Tema 1. IIpeamer oprannyveckoii xumuu. Teopusi XMMHYECKOTr0 CTPOCHHUSI OPraHUYECKUX 94
COeIMHEeHNH
1 [Ipenmer  opraHM4yeckonm  XUMHUH: €€

BO3HUKHOBCHHUC, PAa3BUTUC H 3HAYCHHUC B
INOJIYYCHHMH HOBBLIX BCIICCTB M MATCPHUAJIOB.

JleMoHCTpaluu:. — O3HAKOMJICHHUC C

oOpa3llaMd  OpPraHMYECKUX  BEIIECTB U
MaTepuajlaMi Ha UX OCHOBE; — OIIBITHI IO
MPEBpAIICHUI0 OPTraHMYECKUX BEIIECTB MPHU
HarpeBaHuu (TU1aBieHUe, OOyIJIMBAaHUE U

TOPEHHE).

DJIEKTPOHHOE CTPOCHHE aTroMa YIJIEpOJa: OCHOBHOE

U BO30YXXIEHHOE COCTOsSIHUS. BalleHTHbIE BO3MOXKHOCTHU




aToMa yriepoja. XUMHUYEecKas CBSI3b B OPraHUYECKHUX

COCIMHECHMUSIX. Tunel  ruOpuAM3alMM  ATOMHBIX
opOuTasnei yriepoja.

Mexanu3mbl  00pa3oBaHHsl ~ KOBAJICHTHOM  CBSI3U
(0OOMEHHBIH U JJOHOPHO-aKIIENTOPHBIN ). Turbl

IMCPCKPBIBAHUA ATOMHBIX Op6HTaJ1€fI; O- U 7T~ CBA3H.

Teopusa CTpo€HUS OPraHUYECKHUX COCIMHEHUM
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHHUSI.

dbopmyIbI

BelecTB. ['oMoiiorus, nsomepusa. XuMuyeckas

CtpyKTypHBIE OPTraHUYECKUX

CBA3b B OpPraHU4YCCKUX COCIUHCHUAX —

OJMHAPHBIC W KPATHBIC CBA3H. C- U T-CBA3H.

JlaGopaTopHBIi  OIBIT: MOJETUPOBAHUE

MOJICKYJI OpraHUYCCKHX BCIIICCTB.

Onunapnasi, nBOWHAas u TpoiHas cBsA3b. CrocoObl
pa3pbiBa CBA3€H B MOJIEKYJIAX OPraHUYECKHUX BEIIECTB.
[Toustue 0 CBOOOTHOM

panukaine,  Hykieoduie

U DJIEKTpOdHUIIe.
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CtpyktypHble  (GOpMyNbI  pa3IMYHBIX  BUJOB:
CKEJICTHAS.

Bubl uzoMepun: CTpyKTypHas, IpOCTPAaHCTBEHHAS.

OnexTpoHHbIE P(PEKTh B MOJIEKYJIaX OpPraHMYECKUX

coeMHEHUN (MHIYKTUBHBIA U ME€30MEPHBIN 3P(HEKTHI).

[IpencraBienne 0 KJ1accu(uKanuu
OpraHM4eckux  BemecTts.  HomeHkiarypa
OpraHUYECKUX COECIMHEHHI

(cucTeMatuueckas) U TPUBHUAJbHBIC Ha3BaHUS

BaYKHEUIIINX MIpEICTABUTEIICH

OpPraHNYCCKHX BCIICCTB.

KJIaCCOB

Ocobennoctu U KJaccuduxanus OpPraHUYECKUX
peakumii. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH

B OPraHUYECKOW XMMUHU.

DKCIEepUMEHTAIbHbIE METOAbl U3YYEHUS BEIIECTB U HX
IpeBpalleHui: KaueCTBEHHOE OOHapy»XeHHE yriepojaa
U BOJIOPOJIa B OPTAaHMYECKUX BEIIECTBAaX. BbIUUCICHUS:

— OnpeIeJICHHE MOJIEKYJISIPHOI dbopmyIbl
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OpPraHHu4CCKOro BCIICCTBA 10 MaCCOBBIM JOJISAM

QJICMCHTOB, BXOJ41IIUX B €I'0 COCTAB.

Paznen 2. Yraesogopoani (14)\(40)

24

Tema 2. Hpene.m)m,le YrJaeBoa0opoabl — aJKaHbl, INKJI0AJKAHbI

6u

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUM pAa.

MertaH u 3TaH — HpOCTGﬁHIHG MpCaACTaBUTCIN

aJIKaHOB: (PM3UYECKHUE CBOICTBA.

HoMeHknaTypa 1 U30MepHs alKaHOB. DJIEKTPOHHOE
Y IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,
sp3-rubpuausanus aTOMHBIX OpOUTaNell yriepona,

o-CBA3b. KoHhOpPMEDBI.

JemoHcTpanus: PU3NYECKUE CBOMCTBA QAJIKAHOB
(pactBopumocTh). IlpakTuueckass pabora Ne 1.

ITomyyeHne meTaHa U U3y4eHHUE €ro CBOUCTB.

MeTtaH 1 3TaH — XUMHUYECKHE CBOMCTBA (PEaKIINK
3aMeNIeHUs U TOPEHUS ), HAXOXKICHUE B IPUPOJIE,

IMMOJIYYCHHUC U IIPUMCHCHUC.

XUMHUYECKHE CBOMCTBA aJKaHOB: H30MEpHU3ALINH,
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JIETUIPUPOBAHUS, LIUKJIN3aL1H, MMAPOJIN3a,

KpPCKHHIQ. [IpeacraBieHUE O MEXAHU3ME PEAKIIUM

PaauKaJbHOI'O 3aMCIIICHMA.

[{uknoankanel. O6mas gopmyina, HOMEHKIATYpa H
nzoMepusi. OCOOEHHOCTH CTPOEHUS U XUMHUYECKHUX
CBOMCTB MaJbIX (LIMKJIONPONAaH, UUKIOOyTaH) u
OOBIYHBIX

(LIMKJIOTICHTAH, IUKJIOTEKCaH)

OHUKIOAJIKaHOB. CriocoObI I[MOJIYyUCHUA )51

IMPUMCHCHUC NUKIIOAJIKAHOB.

(6+1)u

Tema 3. HenpeneabHble YyIiieBoOAOPObI:

AJIKCHBbI, aJIKaIHCHbI, aJIKHHBbI.

Tema 3. HenpeneabHble YyIriieBOAOPO/bI:
aJIKeHbl, aJIKaJNeHbl, ATKUHBI (13+2)u.
Tema 6. 'asioreHnNpou3BoOAHbIE

YIJ1€BOAOPO0B (44).

(17+2)4

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI

psaa. OTWIEH W TNPONWIEH —  NPOCTEUIINe

NpcaACTaBUTCIIN AJIKCHOB! (1)I/I3I/I‘IGCKI/IG CBOMCTBA.

AJKeHBI: SP’rMOpHAM3alUs aTOMHBIX OpOUTaseit

yriaepona, o- W m-cBia3u.  CTpyKTypHas u
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reomMeTpuueckas (IHC-TPaHC-) H30MEPHSL.

Beruuciienus: — HaxO0XIE€HUE MOJIEKYJISIPHOU 1P
(GOopMyJIBl OPraHMYECKOTO0 COEIUHEHUs [0 Macce
(00BEMY) TPOTYKTOB CrOpaHUsI.
OTWIEH YW TNPONHWIEH — XHWMHYECKHE CBOMCTBA 1

(peaxuuu TUJIPUPOBAHMS, rajoreHUPOBAHMS,

rUApaTaiiy, OKHUCICHUS W  MOJMMEPHU3ALNH),

noyiydeHue u npuMmeHenue. lIpaktuyeckas pabdoTa

Ne 1. Tlosyyenue sTuneHa U N3y4YEHHUE €TO CBOKCTB.
XUMHUUYECKHE CBOMCTBA AJKEHOB: 3aMEIICHUS B O- 1
MOJIOKEHWE TpU ABOWMHOW CBs3U. lIpencraBieHue
0 MEXAHU3ME pEeaKIu ANEKTPODUILHOTO
IIPUCOCINHEHHUS.
Tema 6. Il'aJlOreHNPOU3BOAHBIE YTJIEBOAOPOIOB 1

(luac u3 4): DIEKTPOHHOE CTpOCHUE
raJIOT€HOIIPOU3BOIHBIX yIJIEBOIOPOJIOB.
JemoncTpanus: dusnyeckue CBOWCTBA

YIJIEBOJIOPOIOB (PaCTBOPUMOCTB) YIJIEBOJOPOJIOB.
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Breruucienus:

ONPENEIICHUE MOJIEKYJIIPHON
(GopMyJIbl OPraHMYECKOI0 BELIECTBA MO MAaCCOBBIM

JO0JAM 3JIEMCHTOB, BXOAAIINX B €I'0 COCTAB.

1P

JlabopaTopHbIii ONBIT:— MO/JICTTUPOBAHUE
MOJIEKYJI YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOIHBIX
Brruncnennst o ypaBHEHUIO XUMUYECKOW PEaKLUN
(Macchl, 00bEMa, KOIMYECTBA UCXOJAHOIO BELIECTBA
WM TPOAYyKTa PEaKUMy II0 HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BELIECTB

WM TIPOAYKTOB PEAKIIIH )

Tema 6. ['anmoreHNpon3BOJHBIE YIIEBOAOPOAOB (2
yac u3 4): Peakumm 3aMemieHus TajJoreHa Ha

TUAPOKCOTPYNITY, HUTPOrPYMIY,

HAAHOTPYIIILY,

aMHUHOTPYIIITY.

Tema 6. I'amoreHNpon3BOHbBIC YIJIEBOAOPOIOB (3
yac u3 4): JlelicTBUe Ha TaJIOT€HIPOU3BO/IHbIC
BOJHOTO H MIET0YH.

CIIUPTOBOTO  PacTBOpa

B3aumopneiictBue gurajoreHaJKaHOB C MarHUeM U
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IIUHKOM.

Ankaauensl. byrtaamen-1,3 u MetwiOyTagueH-

1,3: ctpoenue.

AJIKaI[I/IeHBI: HU30JIMPOBAHHBIC, KYMYJMPOBAHHBLIC.

OcobenHocT QJICKTPOHHOT'O CTpOCHUA
1 XMMHUYECKHUX CBOMCTB COHp?DKéHHI—;IX JUCHOB,

1,2- u 1,4npucoenuuexue.

CniocoOsbl IMOJIYYCHUA U ITPUMCHCHUC aJIKaINCHOB.

AnkanneHpl: BaXHEHINNE XUMHUYECKHUE CBOMCTBA

(peakius MOJIUMEPHU3AITIH). [Tonyuenue
CUHTETUYECKOTO Kayudyka u PE3UHBI.
JlaGopaTopHbIli  OMBIT: —  O3HAKOMJIEHHUE C

oOpaslaMu MIacTMAaCC, KAyIyKOB U PE3UHBI.

Tema 6. I'anmoreHnpou3BOAHBIE YIIEBOAOPOAOB (4
yac u3 4): IloHstTHe O MeETaTOOPraHUYECKUX
COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX B OBITY, TEXHUKE U B

XUMHNYCCKOM CHHTEC3C.
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Breraucnenus: OIIPCACICHUC N0JIM BbIXOAa IIPOAYKTA

pPCaKIuu OT TCOPCTHUICCKU BO3MOKHOTO.

1P

AJKHHBI: COCTaB W OCOOCHHOCTH CTpPOCHUS, 1
TOMOJIOTHYECKHM pAX. ALETWICH — NPOCTEUIINN
MPEACTABUTENIb  AJKMHOB:  COCTaB, CTPOEHUE,
(bu3nYecKue CBOICTBA.
DNEKTPOHHOE U NMPOCTPAHCTBEHHOE  CTPOCHHUE 1
MOJIEKYJI ~aJKUHOB, SP-THOpUIM3AIMS aTOMHBIX
opOutaneid yriepona. XHUMHYECKHE CBOMCTBA:
JMMEpU3aLUN Y TpUMEpHU3aluu, OKHUCJICHHS.
KucnotHele  CBOMCTBA  QJIKMHOB,  MMEIOIINX
KOHIIEBYKDO  TpPOMHYK  CBA3b. KayecTBEHHbIE
peakuMu: Ha TPOWHYIO CBS3b, B3aUMOJICHUCTBUE
aleTUJICHa C AMMUAYHbIM  PacTBOPOM  OKCHJA
cepeopa(l).
[Ipaktrueckast padora Ne 3. [TomyueHue areTuiena 1
Y U3y4YEHHUE €T0 CBOMCTB.
ALIETUIEH: XHUMHYECKHE CBOMCTBA (peakiuu 1
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TUAPUPOBAHUS, TaJOT€HUPOBAaHMS, THIPATALNH,

TOpEeHus), MOJyYEHUE U TPUMEHEHHE.

(2+1)u Tema 4. ApomaTuyecKkue yriieBo0po/abl (8+1)u
1 | Apensl. benson: cocraB, cTpoenue, pusndeckue u 1
XUMHUYECKHE CBOMCTBA (pEeaKIuy TaJIorT€HUPOBAHMUS
Y HUTPOBAHUS), MOJTYUYCHUE U TPUMEHEHHE.
IIpaBuno apOMaTUYHOCTH, IPUMEPBI 1
apoMaTU4YecKux  coenuHeHud.  JlabopatopHbii
onbIT: MoJeIUpOBaHUE MOJIEKYJ apOMAaTHYECKUX
yrieBonoponoB. IlpencraBiieHHE O  MEXaHU3ME
peakuuii AMeKTPOUILHOTO 3aMEIICHHS.
BrluncieHns: — yCTaHOBIIEHHE CTPYKTYPHOM 1P
(bopMyITbI OPraHUYECKOTO BEIIeCTBA HA OCHOBE €0
XUMHUYECKUX CBOMCTB WK CIIOCOOOB TOJTyUYEHUS.
1P | Tomyon:  coctaB, cTpoeHue, (uU3MYECKUe U 1

XMMHUYCCKME CBOMCTBA (DeaKHI/II/I raJJOrcHUpOBaHHNA

)41 HI/ITDOBaHI/ISI) ., HNOJYYECHHC U TIpUMCHCHUC.

TOKCHYHOCTH apEHOB.
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[IpencraBieHne 00 OPUEHTHPYIOLIEM JEHCTBUU
3aMecTUTeNell B OEH30JbHOM KOJIBLE Ha IpUMEpE
ANKUIIBHBIX

paJavKaioB, KapOOKCUIIBHOM,

FHHpOKCHHBHOﬁ, dAMHWHO- W HUTPOI'PYIIIIbBI, aTOMOB

raJIOT€HOB.
Xumuueckue CBOICTBa OeH30J1a U €T0
TOMOJIOI'OB: OKHCJIEHHE TOMOJIOrOB O€H30J1a.
['eneTnyeckas CBsi3b yIJI€BOAOPOJIOB,
MPUHAJJICKAINX K Pa3IUYHBIM KJlaccam
CniocoOBbl MOJTy4YCHUS apOMaTHUYECKUX
YIJIEBOJIOPOJIOB. OcobenHoct XUMHAYECKHUX
CBOMCTB cTupoJa. [lonumepusarus cruposna.
Beruuciienusi: — yCTaHOBJIEHHE CTPYKTYPHOU

(GbOopMyJIbl OPraHUYECKOr0 BEIIECTBA HA OCHOBE €ro

XUMHUYECKUX CBOMCTB UJIM CIIOCOOOB TOJTyYEHUS.

2y

Tema 5. IIpupoaHble HCTOYHUKH YIJI€BOAOPOIOB M UX NMepepadoTka

(4+2)u

[Tpupoaubic UCTOYHUKU YIJIEBOJIOPOJIOB.

[Ipuponublii Ta3 W TOMYTHbIE HEQTSIHBIE Ta3bl.
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Hedpts u e€ mpoucxoxaenue. CrnocoOsl

nepepaboOTKM  HePTU:  MEpPEeroHkKa,  KPEeKUHT

(TepMUYECKHM, KATATTUTUYECKUI ), TUPOJIU3.

['eHeTnueckas CBSI3b MEK/y PA3IMYHBIMU KJIACCAMH 1
YTJIEBOJOPOMOB.
['eneTnyeckas CBA3b MEKy Pa3IMYHBIMU KIaCCAMH 1P
yIJIEBOJIOPOIOB.
[IponykThl epepabOTKu HEPTH, UX TPUMEHEHHUE B 1
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yronb u
IPOAYKThl €ro mnepepaboTku. JleMoHcTpamus: —
koJutekiuu «HedTb» u «YToby.
Bpruncnenus: — OmnpeneseHue  MOJIEKYJISIPHOU 1

(bopMyIIBI KHCIOPOAOCOAEPKAIIETO OPTaHUIECKOTO

BEIECTBa 10 MACCOBBIM OOJISIM  JJIEMCHTOB,

BXOJSIIUX BEro cocraB, Mo wmacce (00bEmMy)
NPOAYKTOB CrOPaHHs;, IO KOJHMYECTBY BEIIECTBA
peaKknu  u/uian

(macce, 00BEMY) TIPOIYKTOB

HCXOAHBIX BCIICCTB.
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VYpoxk 0000111eHHS MaTeprasa TEMBI. 1P
Paznen 3. Kuciaopoaconep:kamue opranndeckue coequnenust (12 41)\(36u)

34 Tema 6. Ciuptbl. ®eHOJT Tema 7. Cnimptbl. ®@eHOJI 94
[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHOJ U 1
ATAHO]: CTPOEHUE, (PUBUYECKHE U XUMHUYECKHE
CBOMCTBa (p€akiuu C aKTUBHBIMH METaJlJIaMH,
raJIOreHOBOJIOPOJaMH, TOPEHHE), MPUMEHEHUE.

Bonmoponuble  cBsi3M  MEXAY ~— MOJIEKYJIaMH

cnupToB. /[lelicTBME MeTaHOJIA W HSTaHOJA HA

opraHu3M uejoBeka. JIabopaTOpHbIE OMNBITHI: —

TOpEHUE CIUPTOB, — OKHUCJIEHUE HTaHOJa

okcusiom meau(Il).
[IpenenpHble  OAHOATOMHBIE CIHUPTHI:  H30MEPHS, 1
kinaccudukanusa. Puznyueckre CBOWCTBA AaJIKaHOJIOB.
JleMoHCTpanusi: pacTBOPUMOCTh CIIUPTOB B BOJIE.
CnocoObl MoJly4eHus: W MPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA QJIKAHOJOB: JErUJpaTalliH, 1
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OKHUCJICHHA, BSaHMOHeﬁCTBHG C OPTraHN4YCCKHUMU

N HCOPTaHMYICCKUMU KHCJIOTAMU. HDGI[CT&BHGHI/IC 0

MEXaHM3ME PpEaKIU HVKJIGOd)I/IJ'II)HOFO 3aMCIICHU .

Jemonctpanmu: 1. B3ammopneilictBue — 3TaHOIIA

c HarpueM. 2. OKuCIEHHE OTWIOBOIO  CIIHPTa

AUXpOMATOM  KaJluAd (BOBMO}KHO HCIIOJIB30BaHHUC

BHUJICOMATEPHUATIOB).

MHoroaroMHbIE€ CIINPTHI. OTUIICHTTIMKOIL |

IIMOCpuH: CTPOCHUC, (bI/IBI/I‘IeCKI/IC N XUMHNYCCKHC

CBOMCTBAa (B3aMMOJICCTBHE CO IIEIOYHBIMU

MCTaJllIaMH, Ka4CCTBCHHAsA pCaKkuuAa Ha

MHOTOAaTOMHBIE CIUPTHI). JleiicTBE HA OpraHu3M
YEJI0BEKa.

[Ipumenenue [JIMLEPUHA 51

OTHUJICHITINKOJIA.

JlaGopaTOpHBIE  OTIBITHI:
B3aMMOJICUCTBUEC TJIMIICPUHA C THAPOKCHIOM

meau(1l).

MHuoroaroMHbIE CIIUPTHI: B3aNMOJENCTBHUE

C OpraHU4YC€CKHMMH 1 HCOPraHNYCCKUMH KUCJIIOTaMU.
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[Ipocteie  »¢hupsl, HOMEHKJIATypa U U30MEpUS.

OcobenHocTr (1)I/IBI/I‘ICCKI/IX 1 XUMHUYECKUX CBOMCTB.

®deHon: cTpoeHHE MOJIEKYJbI, (U3UYECKUE U
XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue dheHomna. Berancaenus
— 10 YPaBHEHUIO XUMUYECKOM peakiuu (Macchl,
00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WU
MPOJYKTa PEAKIMHU IO U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX

BCIICCTB UJIN ITPOJYKTOB peaKHHI/I).

deHos: B3aMMHOE  BIUSHUE  THAPOKCOTPYIIIIBI
1 OeH30JbHOTO  siipa. (OCOOEHHOCTU XUMHUUYECKUX
cBOMCTB ¢enona. KauecTBeHHble peakiuu Ha (PEeHoI.

®deHondpopmanbIeruiHas CMOJIa.

[IpakTnueckas pabora Ne 4. Pemenne
HKCIIEPUMEHTANBbHBIX 3a7a4 1o TeMe «ChupThl

1 (hEHOJIBI.

Ta

Tema 7. Anbaernabl. KapooHoBbI€ KMCJIOTHI.

Tema 8. Anbaernabl. KapooHOBbI€ KMCJIOTHI.

214
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Caoxnblie 3Gupbl

Caoxnblie 3¢upsbl. ZKupbl

AJbIeruapl u KETOHEL. dopmanberu,

allCTAaJIbACTHU . CTPOCHHUC, (1)I/ISI/I‘ICCKI/IC )41

XUMMYECKHE CBOMCTBA (pCaKHI/IH OKHCJICHUA H

BOCCTAHOBJICHUSI, = KAUECTBEHHbIC  PEAKIUH).
JlabopaTopHBIE OIBITHI:
—  OKHCJICHHE  allbJICTUJIOB  aMMHAYHbIM

pactBopoM okcuaa cepedpa(l) u rumpoxcumgom

meau(1l).
DNEKTPOHHOE CTPOCHUE KApOOHWIIBHOW  T'PYIIIHI.
['omonoruueckue  psiibl  albJIETUI0B W KETOHOB:
HU30MepHs.
IIpencrasneHue 0 MEXaHU3Me peaKui

HVKJ'ICOd)I/IJ'IBHOFO IPUCOCAMHCHUA aJIbACTUIO0B.

dopMalibIeTUI, alETAIBICTU/I. MOJyYCHUE U
MIPpUMEHEHHUE.
dbusnueckue u

A1leTOH: CTPOECHUE,

XMMHUUYCCKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA H
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BOCCTaHOBHeHI/Iﬂ), IOJIYYCHHMEC M IPUMCHCHUC.

Breraucnenus: OTpeeNieHue  MOJEKYJISIPHOU
(GbOopMyJIbI  OpTraHMYECKOTO BEIIECTBA TIO0 MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB; MO0 Macce
(00OBEéMyY) MPOAYKTOB CrOpaHus; IO KOJIUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/UITU
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOM
dbopMyIbl OPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro

XUMHYECKHX CBOMCTB HJIN CIIOCOOOB IMOJIYUCHUA.

Ypok 0000111eHHs MaTeprasa TEMBI.

OIHOOCHOBHBIE  MpeNeSibHbIe  KapOOHOBBIE

KUCJIOTBl. MypaBbUHAsT M YKCYCHasi KHUCIIOTHI:
CTpoeHue, PU3NYecKre U XMMHYECKHE CBOMCTBA
(cBoiicTBa, oOOmmME Ui KJacca  KUCIOT).
[Ipaktuueckast padbota Ne 2. CpoiicTBa pacTBOpa

YKCYCHOM KHUCJIOTHI.

OcoOEHHOCTH CTpPOEHHUS MOJEKYd KapOOHOBBIX

kucinor. W3omepuss u HOMeHKnatypa. BomoponHbie
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CBA3U MCKAY MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.

OI[HOOCHOBHI)IE? IMpCacCJIbHBIC Kap6OHOBI>Ie
KHCJIOTBI: peakoun C yd4aCTucM YIJICBOJOPOIHOTO

paaukana.

MypaBbrHass M YKCyCHas KHCIJIOTBI:  pPEaKLHUs

TepUPUKaLNU, TTOIYyISHUE U IPUMEHEHUE.

Oco0EeHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTBHI.
MHoroo0pa3ue KapOOHOBBIX KHCJIOT.
[IpencraBuTenu  BBICIIMX  KapOOHOBBIX  KUCIHOT:

IIaJIbBMUTHHOBAA, JINHOJICBAs, JIMHOJICHOBAA KUCIOTHI.

OcoGeHHocTu CBOWCTB HENpeIeTbHBIX
¥ apOMATHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX

KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCTIOT.

CTeapI/IHOBaﬂ H OJCHHOBAs KHCJIOTBI KakK
NpeACTAaBUTCIIN BBICHINX Kap6OHOBBIX KHCJIOT.
Mpbl1a KaKk COJM BBICHIMX Kap6OHOBBIX KHCJIOT,

UX MOIOIIee JTEUCTBHUE.

ITonsTue O CMHTCTHYCCKHUX MOKOINMHUX CPEACTBAX
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CMCO).

[lonsitue o IMPONU3BOAHBIX Kap6OHOBI)IX KHCJIIOT —

CJIOKHBIX B(I)I/Ian, AHTHApHUAAX, TATOICHAHTIMAPHUAAX,

aMMax, HUTpUJax.

CnoxHple  3QHUpBl  KaK  MPOHM3BOIHBIC
KapOOHOBBIX  KHCIOT. [ WApPOJIM3  CIIOKHBIX
a(upoB.

Cnoxuble 3¢upsl. ['omonmoruueckuit psn, oOias

bopmyna, U30MeEpHsI © HOMEHKJIATYpa.

[IpakTrueckas pabora Ne 5. Pemenue

HKCIIEPUMEHTANIBHBIX 3a7ad 1o TeMe «KapOoHOBbIE

KUCIIOTHL. CII0KHBIC d(DUPBI.

Kupsl. I'maponus xupos. [IpumeHnenne xKupos.
buosornueckast posib KUpOB. Beruncienus: —
[0 YPaBHEHMIO XUMHUYECKOW peakuuu (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIH
U3BECTHBIM  Macce,

MPOAyKTa pEeakmuu T

00bEMY, KOJHUYECTBY OJHOTO U3 MCXOJIHBIX
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BEIECTB WJIU MPOAYKTOB PEAKIIUH).

Kupsl: ctpoeHue, puznyeckre CBOMCTBA.
Oco0OEHHOCTH CBOMCTB HUPOB, COJIEPKAIIUX OCTATKH

HCIIPCACIIBHBIX JKUPHBIX KHUCJIOT. >KI/IpI)I B ITpHUpPOAC.

Koutponehnas  pabora: «Kucnoponacoaepxkaiue

OpPraHUYCCKHUEC COCAUHCHU D).

2

Tema 8. YrieBoabl

Tema 9. YriaeBoabl

VYraeBoasl: COCTasB, KJIaCCI/I(bI/IKaHI/I}I

yIJIEBOAOB (MOHO-, JU- W MOJUCaAXapHUbl).

I'mroko3a — MPOCTEUIIN I MOHOCaXapuzu;
OCOOCHHOCTH CTPOCHHS MOJEKYJIbI, (PU3UUCCKUE
U XUMUYECKHE CBOWCTBa (B3aUMOJECHCTBUE C
rugpokcuaom Meau(Il), okucieHrne aMMuaYHBIM
pactBopoM okcujna cepedpa(l), BocctaHoBIEHUE,
OpOKEHUE TIIIOKO3bl), HAXOXKICHUE B MPHUPOJE,
pUMEHEHHE, Onoorunyeckast poiab. @OTOCHUHTE3.

®pyKTO3a KaK U30MEP IIIFOKO3BI.

OnrTuyeckas N30MEPUS. KonpyaTo-1ienHas
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TayTOMCpHA HA IHNIPUMCPC MOJICKYJIbI  TVIFOKO3bI,

IIPOCKIIMH XCVODC&, U,B'aHOMeDBI I'TFOKO3bI.

MoHocaxapuapl:  rajgakrosa,  pu0o3a,  J1€30K-

CI/IDI/I60321. ®duznyeckue CBOMCTBA MU HaXO0XICHHUEC

B npupoje. JlabopaTopHslii onbIT: B3anMojelicTBue

pacTBopa IoKo3sl ¢ ruspokcuioM Meau(Il).

Caxaposa —  HPCACTABUTCIb AHUCAXapHUAO0B,
T'MAPOJIN3, HaXO0XIACHHC B IIpupoac )41
IIPUMCHCHUC. KanMaJI n OCIII0JIO3a Kak

NpupoJiHble mojduMepbl. CTpoeHHE KpaxMmala U

HEJUTIONO03bl. Du3n4eckue U XUMHYECKHE
CBOMCTBa Kpaxmana (THAPOJIU3, KaueCTBEHHas
peaknusi ¢ uojoMm). JlabopaTOpHBIA OMBIT: —

BSaHMOHCﬁCTBHG Kpaxmalia ¢ UOJ0M.

I[HcaxapI/II[I)II MaJIbTO3a )41 JJAKTO34a.

BoccranasimuBaromue M HEBOCCTAHABIMBAOIIUE
nucaxapunpl. [lommcaxapuasl: raukoreH. CrpoeHue

MaKpOMOJICKYJ I''IMKOI'CHA.
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XUMHYECKAE CBOWCTBA LEJUIIOJO3bL:  THUAPOJIN3,
noysiyuenue d¢pupoB  mewnono3bl.  [lonstue 06
HUCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, alleTaTHBIN

mENK).

Pa3neun 4. A3zorcoaep:kamnue oprannueckue coequnerust (3 1)\(9u)

R) |

Tema 9. AMUHBI. AMUHOKHUCJIOTHI. bejikn

Tema 10. AMUHBI. AMMHOKHCJIOTHI. beaxku

9y

AmMuHbl. MeTUIAMMH ¥ aHWJIUH: COCTasB,

CTPOCHUC, d)HSquCKHe 1 XMMHUYECKHE CBOMCTBA

(I‘ODGHI/IG, B3aUMOJCHCTBHUE C BOJOM U

KHMCJIOTaAMH !

Knaccuduxanus aMUHOB: anudaTuyecKkue
Y apOMATHYECKHUE; NIEPBUYHBIE, BTOPUYHBIE
U TpetuuHble.  AmuHbl:  u3zomepus.  CrnocoObl

MMOJYy4YCHUA U IMPUMCHCHUC aJ'II/I(l)aTI/III€CKI/IX AMHHOB.

[Toyyenue aHmIMHA U3 HUTPOOESH30JIA.

B3auMHoe BiusiHHE TpPYIIl aTOMOB B MOJIEKYyJe

AdHUJIMHA. OcobeHHOCTH XUMHNYCCKHUX CBOMCTB
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aHuiuHa. KadecTBeHHBIC p€akunn Ha  aHWJIMH.

AMUHBI: AIKWINPOBAaHUE, B3aMMOJICCTBHE
NEPBUYHBIX AaMHUHOB C a30THCTOM Kuciaotod. Comm

AJIKMJIaMMOHHMSI.

AMHHOKHUCIIOTHI KaK amdoTepHbIe

OpraHrU4CCKUC COCAMHCHMA. du3nyecKkue U

XUMHNYICCKUC CBOMCTBA AMHMHOKHCJIOT (Ha

npuMepe TriauiuHa). buonorndeckoe 3HaueHUe

AMHHOKHCIJIOT. HCHTI/II[BI .

HOMGHKHaTypa U U30MCpHus. OTIICJIBHBIC

npeaACTaBUTCIIN  O-aMHHOKHCJIOT: TJIMIWH, aJIaHWH,

d)eHI/IJ'IaJ'IaHI/IH., CCPHUH, INIYTAMHWHOBAA KHUCJIOTA, JIM3HUH,

OHMCTCHH. OnTtrueckas H30MCPpHUI aMHMHOKMCIIOT. D-

u L-aMUHOKHCIIOTHI.

Peaknust noyimKoHIeHcauu, 00pa3oBaHKE MENTHIHON

cBs3u. JlemoHcTpanuus: PacTtBopeHne OEKOB B BOJE.

benkn xak nOpupoOIHBIE BBICOKOMOJIEKYJISIPHBIC

coenuHenusa.  llepBuuHas,  BTOpHMYHaAs W
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TpeTUYHAsl CTpPYKTypa OenkoB. XUMHUYECKUE

CBOWCTBAa O€NKOB: THMJIPONM3, JI€HATypauus,

Ka4CCTBCHHBIC pPCaKkunu Ha OCJIKH.

JleMoHCTpauuu: — JeHaTypauus OEJKOB Ipu

Harp€BaHNM, — IBCTHBLIC PCAKITHUN OEJIKOB.

[Toustne 00 A30TCOACPKAINX I'CTCPOIUKINICCKUX

COETMHEHUSIX. [MupUMHUIMHOBBIE Y IYPUHOBbIE
OcHOBaHUS.  HyKJIeWMHOBBIE  KHCIOTBI:  COCTaB,
CTPOEHUE U OHOTOTHYecKas POJlb.

[IpakTrueckas pabora Ne 6. Pemenue
HKCIEPUMEHTATbHBIX 3aj1a4 o TeMe

«A30Tc0nep>1<am1/1e OpPraHU4YCCKUC COCANHCHUI) .

Pa3nei1. 5. BoicokomoieKyJasipabie coequHenns (24)\(64)

Tema 10. ILlmacrmaccnl. Kayyyku. Bosiokna

Tema 11. BeicokOMOJIeKYJISIPHbIE COCIUHEHUS

OcHoOBHBIE IIOHATHUA XUMHUHN

BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCD,
MMOJNMCED, CTCIICHDb

CTPYKTYPHOE  3BEHO,

MOJIMMCPHU3AIU, CPCAHSAA MOJICKYJIIpHAA Macca.
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OcCHOBHBIE METO/IbI CHUHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN —

MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHS.
IIpencrapiaenune 0 CTEpPEOPEryJISIPHOCTU
U HaJIMOJIEKYJISIPHOMN CTPYKTYpE OJINUMEPOB,
3aBUCHMOCTb __ CBOWCTB  THOJHMMEPOB  OT  UX
MOJEKYJISPHOTO U HAIMOJIEKYJISIPHOTO CTPOCHUS.
JlemoHCTpanust 00pa3ioB pe3uHbl. BuaeodparmeHt
«BynkaHu3anust pe3uHb.
[Ipaktrueckass pabora Ne 7. PemieHue skcrnepuMeH-
TaJIBHBIX  3a7ady 1o  TeMe  «Pacmo3naBanue
OPTaHUYECKUX COCITUHCHUID.

[lnactmMacchl  (MOAMATUIICH,  MOJUNPONUJIEH,

MOJIMBUHWIXJIOPHIL, TTOJUCTUPOJ). HarypanbHbIN

A CUHTETHYECKHE KaydyykKh (OyTaaueHOBBIN,

XJOPOMNPEHOBBINI Y W30OPEHOBHIN). BoJiokHA:

HATYpaJIbHLIE (XJIOTIOK, HIEPCThD, IEJK),

HCKYCCTBCHHBIC (aHeTaTHOC BOJOKHO, BI/ICKOSa),
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CHUHTCTHYCCKHNC (KaHDOH )41 J'IaBCElH) .

JleMOHCTpamys: — O3HaKOMJIEHHE ¢ 0Opa3iaMu
OPUPOAHBIX M HUCKYCCTBEHHBIX  BOJIOKOH,

IJ1aCTMAcCC, Kay4yKOB.

[Inactmacchl:  NOJUMETWIMETAKpWiIaT,  IOJIU-
KapOOHaThl, MOJUATWICHTepedTanaT. Y TUIU3aLMs
U riepepa0oTKa MIacTUKA. DJIacTOMEPbI: CUINKOHBI.

[Honmumepsl croenmaipHOro HazHadeHusd (TedJioH,

KEBJIAp, DJICKTPOIIPOBOAAIIINC IHOJMMCPHI,

6HOD33J'IaI‘a€MI>I€ HOJIHMGDI;I).

IIpakTrnueckas pabora Ne 8. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a/1a4 1o teme «Pacno3naBanue

IjaJacTMacc 1 BOJIOKOH»

Pa3nen 6*. Urorosoe noroperue (14)\(54)

1P

HNrorosasi KoHTpOJIbHASA padora 3a kypc 10

KRJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Ppa3iIMIHBIMHA KJIaCCaMH OPIraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

2P
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[ToBTOpenue. Beruucnenus: — oTpesieNieHue
MOJICKYJIAPHON (OPMYJIBI OPTaHMYECKOTO BEIIECTBA
10 MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIUX B €ro
cocTaB; o Macce (00BEMY) MPOAYKTOB CrOpaHUs; IO
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
pEeaKIMK W/UIN UCXOJHBIX BEIIECTB; — yCTAHOBIICHUE
CTPYKTYpPHOU (DOPMYJIBI OPTaHWYECKOTO BEIIECTBA Ha
OCHOBE €ro XHWMHUYECKMX CBOWCTB WJIM CIOCOOOB

IIOJIyUCHUA.

2P

1 u B Hexes10, Bcero 35 u,

U3 HUX 3 4 — PE3€PBHOEC BpEMsI

3 4 B Hee10, Beero 105 y,

u3 Hux 10 4 — pesepBHOE Bpems

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O NIPEIMETA «XUMMUSA»

11 KITACC «OBIIASA 1 HEOPTTAHUYECKASA XUMUS»

Ba3oBsblii ypoBens (1 4ac)

Yray0aénnblii ypoBensb (1+2yaca)

Komn-Bo

qacCcoOB

Pa3nen 1. Teopernueckue ocHOBBI xumuu (124\36 4)

Komn-Bo

qacCcoOB

91




34 Tema 1. CTpoenue atoma. Ilepuoguvecknii 3aKoH U (8 +1) u
Ilepuoauueckas cucrema xumu4ueckux 3jiemMeHToB . U. MenaesieeBa
1| Xumuueckuit si1emeHT. AToM. Snpo aroma, 1
W30TOIIBI.
KoprycKyJIIpHO-BOJHOBOW J1yaju3M, JBOWCTBEHHAas 1
npuposia  snekTpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000J104EK aTOMOB, KBAHTOBBIE YHCJIA.
Pacnpenenenne AIEKTPOHOB 1o ATOMHBIM 1
opOuTaNsAM; OPUHILKI MUHUMYMA SHEPTUHU, MPUHIIUI
[Taynu, npaBuiio XyHna.
1 | DnexkTpoHHas o0oJtouka. DHeprTuyecKue 1
YPOBHH, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-,
d-amementbl.  OCOOCHHOCTH  pacIpe/eIeHuUs
AJIEKTPOHOB 1O OpOUTAJISIM B aTOMaX 3JIEMEHTOB
MEePBBIX  YETBIPEX TMEPUOAOB.  DJIEKTPOHHAS
KOH(UTYpaIHs aTOMOB.
DONEeKTpOHHBIE KOH(MUTYpaIlMK aTOMOB DJIEMEHTOB 1

MEpBOTO —  YETBEPTOrO  IEPHUOJOB B OCHOBHOM
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¥ BO30YKAEHHOM COCTOSIHUH, DIEKTPOHHBIE

KOH(UTypalru HOHOB.

ITousTue 06 DHCPIruu MOHMU3aAIIMH, DQHCPIruu CpoOACTBA

K 3JIEKTPOHY. DIEKTPOOTPULIATENEHOCTb.

[lepuomnueckuii 3akoH u  [lepuomnueckas
CHUCTEeMa XUMHYeCKux »3jementoB JI. .
MenpaeneeBa. CBsi3p NMEPUOJUYECKOTO 3aKOHA U
ITepuoanydeckoit CHCTEMBI XUMHYECKHUX
anemeHToB [[. WM. MenaeneeBa ¢ COBpEMEHHOMU
TEOpUEH CTPOCHUA AaTOMOB 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XHMHYECKHX DIIEMEHTOB
1 00pa3yeMbIX HMMH TIPOCTBIX U  CJOXKHBIX
BEIICCTB IO TIpynnaM W MepuoiaM. 3HA4YCHUE
nepuoandeckoro 3akoHa /. 1. Menneneena.
JlemoHcTpanus
Buaer  Tabmun  «Ilepmoamdeckas — cucrema

XUMHUYECKUX djieMeHTOB [[. 1. MenpaeneeBay

O00011IeH1E U CUCTEMATH3AIHUSA 10 TEME.

93




Pa6ora c Tecramu B popmare EI'D

YPOK KOHTpOJISI 3HAHWM Matepuana TEMbI 1P
PaGota ¢ Tecramu B popmate EI'D
44 Tema 2. CTpoenne Bemecrsa. MHorooo0pasmue BenecTs 10 4
Crpoenue BeniecTBa. XUMUYECKasi CBsI3b. Busl 1
XUMUYECKOUN CBSI3M (KOBaJICHTHAsl HEMOJISIpHAs U
noJIsipHas, WOHHAs, MeTaJUITMYecKasi).
MexaHn3Mbl o0Opa3oBaHus KOBAJICHTHOMN
XUMUYECKON CBsI3M (OOMEHHBI W JOHOPHO-
AKIENTOPHBIN ). Bonopoanas CBSI3b.
BaneHTHOCTS.
OHeprus U JIJINHA CBSI3H. [TonsipHOCTS, 1
HAINIPABJICHHOCTh W HACBIIIAEMOCTh  KOBAJICHTHOU
cBsi3u. KpartHele cBs3u. BopopoaHas  CBA3b.
MexMOJIEKYISIPHBIE B3aUMOAEUCTBUS
BaneHTHOCTh ¥ BAJIEHTHBIE BO3MOXHOCTH AaTOMOB. 1

I'ubpuauszams ATOMHBIX opOouTaJIEH. CBs3b

AIIEKTPOHHOMN MOJIEKYJI C Ux

CTPYKTYPBbI
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r€OMETPUYECKUM CTPOEHUEM (Ha npuMepe
COEJIMHEHUI 3JIEMEHTOB BTOPOTO NIEPHO/IA).

DIEeKTPOOTpUIATENbHOCTh. CTENEHb OKUCIICHUS.

HNonbl: kaTmoHbl ©  aHHUOHBL.  BemecTsa

MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMUSI.

3aKOH TOCTOSTHCTBAa COCTaBa BEIIECTBA. THIbI

KPUCTAINTMYECKUX PELIETOK U CBOMCTBA BEIIECTB.

JleMoHCTpanus

Mopenu KpuCTamIn4ecKuX pemeToK
[IpencraBieHusi O KOMIUIEKCHBIX  COEAMHEHUSX.
Cocras KOMILJIEKCHOT'O MOHA: KOMILJIEKCO-

O6pa30BaT€HB, muradabl. KoopAMHaIIMOHHOE YHCJIO.

Homeunknarypa KOMIUJIEKCHBIX COEJIMHEHUU.

3HaueHue KOMIUIEKCHBIX coennHeHui. llousaTue

0 KOOPJIMHAIITMOHHOU XUMUH.

[TonsaTne o pucnepcHbIX cucreMax. VICTUHHBIE U

KOJUIOMJHBbIE  pacTBOprl.  MaccoBas  10Js

BEIIIECTBA B PacTBOPE.
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CriocoObl  BBIp@KEHHUS] KOHIIGHTpAIlMM PacTBOPOB: 1
MaccoBas JIoJisl BEIIECTBAa B PacTBOpE, MOJSIpHAs
KOHIICHTpAITHSI.
Hacermennsie Y HEHACHIIIICHHBIE pPacTBODHI, 1
pactBopuMocTb. Kpucramioruaparsl.
Boruncienus
C UCTIOJIb30BAaHUEM  TOHSATHUH  «MaccoBas  JIOJIS
PacTBOPEHHOTO BCIIECTBAY, «MOJIIpHAs
KOHIICHTPAITUSD»
1 | Knaccudukanuss HEOPraHMYECKUX COETUHEHUHN. 1
Homenkmatypa ~ HEOpPraHWYECKHMX  BEIIECTB.
['eHeTndeckast CBs3b HEOPTAHMYCCKUX BEIIECTB,
IPUHAICKAIINX K PA3IMYHBIM KJlaccam
(5+1)u Tema 3. XumMu4ecKkue peakmuu (17 +1)u
Boruncienus 1P

— MacCChbl B€IICCTBa HIJIH 00BEéMa Ta3oB MO
HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC MU

00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIIECTB;
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— MAaccoBOM JOJM W MOJSPHOM KOHUEHTPAaLUH

BCIICCTBA B paCTBOPC

Borunciaenus
— Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOIYKTa
peaKkiuu, €ciu OAHO U3 BEUIECTB JIaHO B BUJIE
pacTBopa  C ONPEHEIIEHHOM  MAacCOBOM  JIOJIEU

PacTBOPEHHOIO BELIECTBA

XuMuueckas peaKIus. Knaccuduxanus
XUMHAYECKUX PEAKIUNA B HEOPraHUYECKOM H
OPTraHUYECKON XUMUU. 3aKOH COXPaHEHHS MaCChl
BEIIECTB;, 3aKOH COXPAHCHUS W NPEBpaAlICHUSA

OHCPIuu Ipru XUMHYCCKHUX PCAKIHAX.

TeroBble  Ah(EKTHI  XUMHUYECKUX  pPEAKIUH.

TepMoxuMuyecKue ypaBHEHUS.

Bouruuciienus

— Ter1oBOTo 3 (deKTa peakiuu
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CkopocTp  peakiuu, €€ 3aBUCUMOCTb  OT

pazimuuHbIX  (dakTopoB. OOpaTUMbIe pEaKIUU.
XumMnueckoe paBHOBecue. DakTOphl, BIUSIOMINE
Ha  COCTOSIHUE  XHMHYECKOTO  pPaBHOBECHS.
[Tpuuuun Jle [latemnbe.

IIpakTnuyeckas padora
Ne 1. Bimsaue pa3nuyabeix (AKTOpPOB Ha

CKOPOCTb XMMHUYECKON PEAKLINH.

['omorenHble W rereporeHHsle peakuuu. Karanms
Y KaTajau3aTopHl.
Koncranta xumuyeckoro pasHoBecus. Daxrtopsi,

BIIMSIIOIIME HA TOJIOKEHNE XUMUYECKOTO PABHOBECHS:

TEMIIEpaTypa, JaBICHUE U KOHLEHTpPALUU BEILIECTB,

y4acTByromux B peakuuu. [Ipuanun Jle Hlarense.
IIpakTnueckas padora

Ne 2. Bausitnue pa3nuuHbiX (PakTOPOB HA MOJIOKEHUE

XUMHUUYCCKOI'0O PaBHOBCCHA.

DnekTpoauTuueckas auccounaiys. CUIbHbIE U

98




ci1a0ble ANEKTPONUTHI. Peakinu noHHOTO
oOMeHa.
JlabopaTtopnas paGora

— IIPOBCACHHC peaKuHﬁ MOHHOT0 OOMEHa

Breimonnenue yr[pa}KHeHI/Iﬁ nmo temaMm: CHIbHBIC
" ciabble QJICKTPOJIUTHI. CrerneHb AUCConuanu.

Peakunu noHHOTO oOMeHa.

Pemenue 3aJa4 I10 TCMC: XHUMHYECKOE PaBHOBCCHC

CunbHble u  cnabbie  snekTponuthl.  Cpena
BOJIHBIX pPacTBOpPOB BEIIECTB: KHCIas,
HEeUTpaibHasi, IMIEJI0YHas.

IloagTne o BomopomHoM rokazareie (pH)

pacTBoOpa. I'vapous OPraHUYECKUX U

HEOPraHMYCCKUX BCIIICCTB.

JlabGopaTopHnasi padora
— OIIpenesieHue Cpeabl PacTBOPOB BEUIECTB C

IMOMOIIBIO YHUBCPCAJIIbHOT'O MHANKATOPA.

HonHoe npowusBeneHue Boabl. Cpeaa  BOAHBIX
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pacTBOpPOB: KHUCIJIOTHAs, HEUTpaibHasA, IIEIOYHAs.

Bopmoponnsrii moka3zarens (PH) pacteopa.

I'mpponns conen. 1
1 | OxuCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH. 1
JdeMoHcTpanus
Paznoxxenue mnepokcuaa BOAOpPOAA B MPUCYT-
CTBUHU Kartanu3aropa. [loHsaTue 00 3JeKTposm3e
pacIiylaBOB U pacTBOpPOB couieil. [IpuMeHeHue
AIEKTPOJIN3A.
OKUCAUTENBbHO-BOCCTAHOBUTEIIbHBIC pEeaKIuH. 1
Crenenb okucneHusi. OKUCIUTENb U BOCCTAHOBUTEb.
[Tpornecchl OKHUCJICHUS Y BOCCTAHOBJICHUSI.
Baxueimue OKUCIUTENIN U BOCCTAHOBUTENU. Merton
AJIEKTPOHHOIO OaaHca
DIIEKTPOIN3 PACTBOPOB U PACIIIIABOB BEIIECTB. 1
1P | KonTponsHas padota 1 (1momyroaue) Kontponbshas pabora 1 (Tect B hopmate EI'D) 1
Pa3nen 2. Heoprannueckasi xumus (164\514)
(8+1)u Tema 4. HemeTaninl 294
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Boiuuciaenus

— Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa

peaKuuu, €CId OJHO U3 BEIIECTB JAaHO B BHUJE
pactBopa C ONPENCIEHHON MacCoOBOM  JI0JIEH
pacTBOPEHHOTO BELIECTBA

Boruncienus

— O0JIKM BBIXOJa ITPOAYKTA PCAaKIUKU OT TCOPCTHICCKU

BO3MOXHOTI'O

Hewmertamisl. TTonoxeunue HEMETAJIOB B

ITepuoandeckoit CHCTEME XUMHYECKHUX
snemenToB JI. M. MengeneeBa 1 0COOCHHOCTH
CTPOCHUSI aTOMOB.

JeMmoHcTpanuu

1. OGpa3Lbl HEMETAIIOB.

Bonopoa. Ilonyuenue, ¢usnueckue U XUMHUYECKUE
CBOMCTBa (peakuuMu C METaulaMM W HEMETAJJIaMH,
BOCCTaHOBUTEJIbHBIE CBOMCTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHEIE pC€aKiur Ha HCOPTraHNYCCKNUEC NOHBI

N KaTHOH BOJOPOIA.

I'mppunel. TONIMBHBIEC 3JIEMEHTHL.

®u3nyecKre CBOMCTBA HEMETAIUIOB. AJJIOTPONUS

HEMETaUIoB (Ha TMpUMepe KHCIOpOJa, CEPBI,

dbocdopa u yriaepona).

Kucnopon u 030H. Yriiepon, HaXOXKJI€HUE B IPUPOJIE,

AJJIOTPOIIHBIC MOI[I/I(bI/IKaI_[I/II/I. AKTHBHDOB&HHI;IIZ

yroJib, aacoporms. Oviiepensl, rpadeH, VriIepoaIHbIe

HAHOTPYOKH.

JdeMoHcTpanuu
2. T'openue cepsl, pocdopa, xkeneza, MarHus
B KHUCJIOpO/IE.
JlabopaTopHbIe ONbITHI.

2. Ilonyuyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BaKHEUIIINX HEMETAIJIOB

rajjoreHoB M WX  COEAUHEHUM  (OKCHJOB,

KHCJIOPOJICOJIEPKAIMX ~ KHUCIIOT, BOJOPOJHBIX
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coeauHeHuii). IlpuMeHeHUE TalOreHOB W UX

COEIMHEHUM.
['anoreHoBOIOPOIBI. Baxueumue KUCIIOPOA -
COAEpKAIINE COCTUHEHUS I'AJIOTEHOB.
JlaGopaTopHbie Y IPOMBIIIIEHHbBIE CIIOCOOBI

IMOJIYy4YCHHUA I'aJIOTCHOB. HpI/IMeHeHI/Ie TaJIOI'€HOB U UX

COEIUHEHUM.

XUMHUYECKHUE CBOMCTBA BAXKHEHINNX HEMETAJLIOB.

Cepa u eé€ coemunenus. (Okcuabl, KUCIOPOI-

coJiepKanue KHUCJIOTHI, BOJIOPO/IHBIC
coequHenus). Ilpumenenne cepel U €&
COEIMHEHUH.

Cepa. Haxoxnenue B mpupoze, crocoObl MOTydeHus,
dbuszudeckue u xuMuueckue cBorcTtBa. CepoBOIOpPO/I,
cyabduabl. Oxcun cepol (IV), okcum cepor (VI).
CepHucras W cepHas  KHCIOTBI M HUX  COJIH.
OcoOeHHOCTH CBOMCTB cepHOM KHUCIOTHI. [IpumMeneHue

CEphI U €€ COCTMHEHHUI.
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JlaGopatopHbie Y TIPOMBIIILICHHbIC CIIOCOOBI

MOJy4YEHHsI Kuciopoaa. PU3NUECKHE U XUMUYECKHUE
CBOWMCTBA  KHCJIOpPOAA

Y 030Ha. [Ipumenenue

KHUCJIOpOJa U O30HA. OKCI/II[BI N IICPOKCHUBI.

XUMHAYECKHUE CBOMCTBA BAXXHEHUININX HEMETAJLIOB.

A3zoTta 171 ero COCIMHEHHUS. (Okcumpl,

KUCIIOPOJICOJICpKAIME KUCJIOThI, BOIOPOIHBIC

coequHeHus). IlpuMeneHnme a3zota U €ro

COCJIMHCHMH.
A30T. Haxoxaenue B mpupojie, CriocoObl MOTyYSHUS,
dbuznyeckue U XMMUYECKHE CBOMCTBA. AMMMAK,
HUTPUIBIL.
Oxcunpl a3oTa. A30THCTas M a30THAsE KHUCJIOTBI U UX
comu. OcoOEHHOCTH CBOWMCTB a30THOM KHCJIOTEL
[IpuMeHeHne a3oTa W ero COEAUHEHUH. A3O0THBIC
ya0OpeHHUS.

XUMHUYECKUEC CBOMCTBA BaKHEHIIIMX

HeMmeTaiioB. Pochop © e€ro COSTUHCHHS.
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(Okcuapl,  KUCIOPOJCOAEpIKAIIUE  KHUCIOTHI,

BOJIOPOJTHBIE COCTMHEHUS). [IpumeneHue

¢docdopa u ero CoeTMHCHH.

®octhop.  Haxoxnmenue B mpupoge,  CHOCOOBI

noJydeHusi, (U3MUECKUe W XMMHYECKHE CBOWCTBA.
®dochunsl u pochun. Oxcuasl Gocdopa, dhochopHas

KUCJIOTA U €€ COJIU

MertadochopHas u nupodocdhopHas KHUCJIOTHI,

dbocdopucras u dhochopHOBATHCTAS KHCJIOTEL.

[Ipumenenue U €ro COCIMHEHHUH.

dbocdopa
®docdopHbie ynoOpeHusl.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAJIJIOB
(yrmepoma ¥ KpeMHHSI)) U HUX COEOUHEHHUM
(OKCHIOB,

KHCIIOPOACOJEPKAILMUX  KUCIIOT,

BOJIOPOAHBIX COEJIMHEHUN). [Ipumenenune

yIJIEPOJIa, KPEMHUS U UX COCIMHEHUM.

OU3nUeCKUEe U XMMHUYECKME CBOMCTBA  MPOCTHIX

BEIIECTB, 00pa30BaHHBIX yriepoaoM. Okcun yriieposa
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(1), oxcun yrmepoma (IV), yroibHas KucCiIOTa W e
COJIH. [IpyumeHeHne  MPOCTBIX  BEUIECTB,

00pa30BaHHBIX YIJIEPOAOM, U €r0 COCTUHEHUM.

Kpemnuii.  Haxoxnenue B mpupojae,  CHOCOOBI
noyiy4eHusi, (U3MYECKUe | XMUMUYECKHE CBOMCTBA.
Okcung  xkpemuus(l1V), KpEMHHEBAsE  KHUCJIOTAa,
cwikaThl. [I[puMeHeHre KpeMHUsI U €ro COeAMHEHUM.

CTGKHO, €TI0 INOJYUYCHHC, BUABI CTCKIIA.

1P

Boruucienus

— MaACChl BCIICCTBA HIIH 00BEMa Ta3oB IO

N3BCCTHOMY KOJIHYCCTBY BCHICCTBA, MACCC HIIH

00BEMY OIHOTO M3 YYACTBYIOIIMX B PEaKUUU

BCIIIECTB;

— wMaccel  (00bEMa, KOJWYECTBA BEIIECTBA)

MPOAYKTOB pPEaKIMH, €CJIM OJHO W3 BEUIECTB

HMCCT IIPUMCECHU

IIpakTyeckue padoTbI

No 3. Pemenue skcriepuMEHTaNbHBIX 3ajlad MO TEME

106




«l"ajmoreunn).

IpakTHyeckune padoTbl 1
Ne 4. Pemenue 3kcriepuMEHTaNbHBIX 3a7ad [0 TEME

«Cepa u €€ coeMHEHU.

IpakTHyeckne padoThl 1
No 2. Pemienue 3KCHEPUMEHTAIBHBIX 3a7a4 IO

teMe «HemeTramnbs»

IIpakTnyeckne padoTbl 1
No 6. Pemienue skcriepuMEHTaNIbHBIX 33/1a4 MO TEME

«A30T, pochop u UX coOeTUHEHUSI.

Kontpoabnas padora 2
O0001IeHE u CUCTEMATH3aIUA o TeEME 1

«Hemeramnely. Pemmenne 3amau B popmare EI'D

Tema 5. Metaibl (21+3)u
MeTtasuisl. IHomoxeunue METAJJIOB B 1
ITepuoanyueckoit CHUCTEME XUMHAYECKUX

snemenToB J[. M. MenngeneeBa. OcoOeHHOCTH

CTPOEHHUS  DJEKTPOHHBIX O00O0JOYEK aTOMOB
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MCTAJIJIOB.

JdeMoHCTpau

— 00pas3iibl METAJJIOB

OOmasi  xapakTepucTuka MeTauioB  |A-rpynmbl
[lepponyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.
Harpwnii Y KaJIU: IIOJIy4YEeHUE, dusznueckue
U XUMUYECKUE CBOMCTBA, IPUMEHEHHE IPOCTBIX
BEILIECTB U UX COCOINHEHUH.
JdemoHcTpauumn

- BzanMopnelcTBUE MIETOYHBIX U IIEIOYHO3EMEIBHBIX
METAJUIOB € BOJOM  (BO3MOKHO  HCIIOJIb30BAHUE

BUJICOMATEPHUAJIOB)

O6mrast  xapakrepuctuka wmeTtawioB  |IA-rpymmbt
[lepponnveckoil CUCTEMBI XHUMHUYECKUX 3JIEMEHTOB.
Marauit  ® Kanpluii:  moidydeHue,  (U3HMUECKUE
Y XMMUYECKUE CBOWCTBA, MPUMEHEHHE MPOCTHIX
BEIIECTB M UX coeaquHeHu. JKECTKOCThL BOJIBI

U criocoObl €€ yCTpaHEHUS.
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XUMHUYECKHE CBOWCTBA BAXHEHIIHNX METAJIJIOB 1

(HaTpuil, Kanui, Kajabllid, MarHui, aJFOMUHHM,

LIUHK, XpOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

JlaGopaTopHbIe ONbITHI

— KA4eCTBCHHBIC PEaKI[Md Ha aHHUOHBI ¥ KaTHOH

aMMOHHUS,

— B3aUMOJICCTBUE THUIPOKCUIA AIIOMHHHUS C

pacTBOpaMHU KHCIIOT U LIEJIOYEH;

— KayeCTBEHHBbIE pEaKIUh Ha  KaTUOHBI

METaJJIOB
AJIOMUHMI: TOTy4YeHue, (PU3NYECKHEe U XUMUYECKUE 1
CBOMCTBA, IMPUMEHECHHE IMPOCTOTO BEIIECTBA U €r0
COCIUHECHUMH. AmdboTepHbIe CBOICTBA  OKCHIa
Y TUJPOKCUAA  QIIOMHUHUS,  THIPOKCOKOMILICKCHI
AJTIOMUHUSL.
O06o001IeHNe ¥ CUCTEeMaTH3aIMs 110 TeMe «MeTabl 1P
riiaBHoi noArpynns». Tect B popmare EI'D

OO6mue  (u3Myeckue  CBOMCTBA  METAJLIOB. 1
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CmiaBel METAJIOB. DJIEKTPOXUMHUYECKUM  psifg
HanpsH>KEHUM METaIIIOB.
JleMoHCTpanun
— KOJJIEKIHA «MeTalabl U CIIJIaBbD).
— B3aUMOJIEHCTBHUE MEIH C a30THOM KHUCJIOTOU

Pa3JIMYHON KOHLIEHTPALIUU

OOmias  XapakTepucTUKa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuoguyeckoit  cucTteMbl
XUMUYECKUX 3JIEMEHTOB. DU3MYECKUE U XUMHUYECKHUE
CBOMCTBA XpoOMa M ero coeauHeHud. OKcCUIbI
u ruapokcuel Xxpoma (1), xpoma (1) u xpoma (V).
XpoMarbl W AMXPOMAThl, HUX  OKHUCIUTEIbHbBIC

cBoiicTBa. [loryuenue u npumMeHeHue xpoma.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA MapraHila v €ro
coeauHenuil. Baxueiime coenunenust mapranma (11),
maprasnna (1V), mapranna (V1) u mapranma (VI1).

HepMaHraHaT KaJinusi, €0 OKHCIINTCIIBHBIC CBOMCTBA.

O6mue  crmocoObl  MOJYYEHHUS  METAJJIOB.
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Meramnyprus

PacnipocTpaHeHHE XMMHUYECKHX 3JIEMEHTOB-METAIIOB

B 3eMHOU Kope. DPU3NUECKUE U XUMUYECKHUE CBOMCTBA

xKenesza | ero coeauHeHWi. OKCHABI, THIPOKCHIBI
ucomn xene3a (1) wmoxkeneza (lll). Ilomydyenue

H IIPUMCHCHUC KCJIC3a N €T0 CIIJIaBOB.

Mens: monydyeHue, (QU3MYECKHE U XUMUYECKUE
CBOWCTBA, IPUMEHEHUE IIPOCTOr0 BEIIECTBA U €T0
COCIVHEHNH.

[uuk: mnomydyenuwe, ¢GU3MUECKUE W XUMHYECKUE
CBOWCTBA, IPHUMEHECHHE IMPOCTOrO BEIIECTBA U €0
coenuHeHn.  AMdoTepHble  CBOWCTBAa  OKCHJA

Y TUJIPOKCHUJIA IMHKA, THIPOKCOKOMIUJIEKCHI [IUHKA.

Koppo3ug wmetamioB. CriocoObl

3aI1IHUThI

oT

kopposuu. [IpumeHeHue MeTauioB B OBITY U

TCXHHKC.

Bouruucienus

— pacy€Thl MacChl BEIIECTBA WM 00BhEMA ra30B

111




M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OTHOTO U3 YYaCTBYIOIINX B PEaKLUU
BEILIECTB; pacyE€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKINH, €CIIU OJJHO U3
BEIIECTB UMEET PUMECH;

— pacu€Thl Macchl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTA PEaKluu, €CJIU OTHO U3
BEIIECTB JIaHO B BHJIE PACTBOPA C OMPEACIEHHON

MACCOBOH JI0JIEW PACTBOPEHHOIO BEILIECTBA

IIpakTnyeckne padoTbl
No 7. Pemienne sKCEpUMEHTAIBHBIX 3aJa4 IO TEME

«MeTasutpl TOOOYHBIX TOATPYTIID).

O0o0meHne u cucreMarus3anuga 1o teme: «Oorume
cBoiicTBa MeTauioB. OOmmMe CcrnocoObl MOTyYEHUs

MeTamoBy». PaboTa ¢ rectamu B ¢popmate EI'D

IIpakTueckne padoThI
No 3. Pemienue s3kcriepuMEeHTaIbHBIX 33/1a4 110

TeMe «MeTajuibly.
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O0001IeHe U cucreMarTu3anusa mo teMe «Merajuibl

no6oyHoit noarpynns». Tect B popmare EI'D

O06o001IeHre 1 cCUCTeMaTH3aus 10 TeMe «MeTaby. 1
TectupoBanue\Penrenne 3anau B popmare EI'D
1 | 'eneTuueckas CBSI3b BELIECTB 1
BreimonHenne ynpaxkHeHud 1no teme «l eHeTmyeckas 1
CBSI3b KJIACCOB HEOPTaHUUECKUX COCAMHEHUID)
TectupoBanue\Pemrenne 3agau B popmare EI'D
OO6oOmienne W cucTeMarusanuss 10  TeMe 1
«Hemeramnsl. Metamis». Tect B popmate EI'D
1 | KontponbHas pabora 2 o teMe | KontponbpHast pabora 3 mo teme «Heopranmdeckas 1
«Heoprannueckasi XUMHs» XUMUS
AHanM3 KOHTPOJIbHOU PabOTHI. 1P
AHanM3 KOHTPOJIbHOU PabOTHI. 1P
Pa3nen 3. Xumus u ku3Hb (449\8 )
(4+1)u . Tema 6. XuMus u )Ku3Hb Tema 6. MeToabl MO3HAHWS B XUMMH. (10+5)u
XUMUA U KU3Hb
1 |Pomp XxumMum B 00ECIEUEHUHM DKOJIOTHYSCKOH, 1
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DHEPTeTUYECKOW W THINEBOH 0OEe30MacHOCTH,
pa3BUTHUM MenuuuHbl. [loHsAITHE O Hay4yHBIX
METOJiaX TIO3HAHUSl BEIIECTB W XUMHUYECKUX

pEaKIuu.

XUMHS TIUIIUA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBHIE
no0aBku. Poip XuMHUM B 00€CI€UYEHHUHU ITHIIEBOU
oeszonacHoctu. Kocmernueckue u napdromepHbie
cpeactBa. beitoBas xumus. IlpaBuna OGe3omnacHoro
HCIIOJIb30BaHUSA CPE/ACTB OBITOBOM XUMUHU

B HOBCG,HHCBHOI;'I KHN3HHU.

X¥UMUsS B CTPOUTENBCTBE. BaxkHENINE CTPOUTEIIBHBIE
Marepuanbl  (LEMEHT, OEeTOoH). XHUMHUYECKOE

3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl U €ro MOCIEACTBUS.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHILIMIIAX
OPOMBIIUIEHHOTO  MOJYYEHUS  BaKHEUIINX

BCIICCTB.

Haquble INPUHOUIIBI OpraHvu3alyu XHUMHYCCKOI'O

Mpou3BOACTBA. [[pOMBINIIIEHHBIE CTIOCOOBI TTOTYYCHUS
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BAKHEWINMX BEIIECTB (HAa MpUMEpEe MPOU3BOACTBA
aMMHaKa, CEpHOM KHCJIOTHI, METaHOJIa).
[IpoMbInieHHBIE  CIIOCOOBI  TIOMYYEHUS METaJlIOB

H CIIJIaBOB.

IIpoOiiema  mepepabOTKH  OTXOHOB W IMMOOOYHBIX

IPOAYKTOB. Ponn XHUMUH B 0OecIIeueHN

AHEPreTUYECKor Oe30macHOCTH. [IpUHIMIEI «3enEH0M

XHUMHNY.

YenoBek B MHUpE BEIIECTB M MaTEpPHUAJIOB:
BOXHEHUIINE CTPOUTEIIbHBIC MaTepHUallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO,
KepamMuKa, MAaTepHalbl UL DJEKTPOHHUKH,
HAaHOMAaTEpUAJIbl, OPrAaHUYECKUE U MUHEPAIbHBIC

ynoOpeHus.

CoBpeMeHHbIE  KOHCTPYKLIMOHHBIE  MaTepHalbl,
KpacKH, CTEKJIO, KEpaMHKa.

MaTCDI/IaJ'IBI JJIA DJICKTPOHUKH. HanorexHonoruu

XuMHS B CEIBCKOM  XO3saicTBe.  OpraHuyeckue
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Y MUHEPAJIbHbIEC Y00pEHHUS.

1| Xumuss W 30pOBbE  UETOBEKA: MpaBHIIA 1
WCIIOJIb30BAaHUsl  JICKAPCTBEHHBIX MPENapaToB;
npaBuia 0e301acHOro HCITOJIb30BaHUS
npenaparoB OBITOBOM XUMHUU B IOBCEIHEBHOMN

KUZHU

[ToarotoBka k k\p B popmare EI'D (uacts 1) 1P

[ToarotoBka k k\p B popmare EI'D (uactp 2) 1P

1P | UtoroBasi KoHTpOJibHAsI paboTa Ntorosas koHTpoasHas padoTa B hopmare EI'D 1P

Hrorosas koHTposbHAs pabota B popmare EI'D 1P

AHanM3 UTOrOBOW KOHTPOJILHON padOThI 1P

1 u B Hexe10, BCero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea10, Becero 105 4,
u3 Hux 10 u

— pe3epBHOE BpeMs

YpoBeHb 00yueHust

[TpakTuyeckue paboThI

KonTtpomnbHble paboTbl

bazosniit

3

3

VYrnyOGneHHbIiH

8
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