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MHNOACHUTEJIBHASA 3AIIMCKA

MopenbHasi CHHXpOHU3UPOBaHHAs padodas mporpamMma 0a30BOTO U YIITyOJIEHHOTO
uzydeHus: npeamera «Xumus» B 10-11 kimaccax paspaborana Ha ocHoBe Pabournx
mporpaMMm CpefHero oOmiero oOpa3oBaHus 10 XuMmuu (0a30BBIH  yPOBCHb,
yrayOna€HHBI  YPOBEHb), OJOOPEHHBIX peleHueM (QenepajbHOTO  y4eOHO-
METOUYECKOr0 00BeIMHEHHS 0 001IeMy oOpa3zoBaHuto oT 29.02.2022r., MpoTOKOI
7/22, cocraBineHHbIX Ha ocHOBe MDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obpazoBanun B Poccuiickoit denepanuu», TpeboBanuii Kk pe3yiabTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CPEAHETO o0IIero oopa3oBaHus,
MpeJCTaBICHHBIX B DejiepaibHOM TOCYAapCTBEHHOM O0pa30BaTEIbHOM CTaH/IApPTE
cpenHero oduiero oopasoBanus, (YTBepKIAEH MprKkazoM MUHUCTEpCTBa 00pa30BaHUS
n Hayku Poccuiickonn ®enepanun ot 17 mas 2012 r. Ne 413, ¢ usmenenusamu ot 12
arycra 2022 r.), ¢ yuétom «KoHIenmuu mnpernojaBaHus ydeOHOTO TpeaMera
«Xumus» B oOpa3zoBaTenbHbIX  opraHuzanusx  Poccuiickoit ~ denepanuu,
peanu3ylonmMx OCHOBHbIE 00mIeoOpa3oBaTeIbHbIE MPOrpaMmbl»  (yTBEpXKIEHA
Pemiennem Konnernn Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (denepanbHON paboueil nporpammbl BocruTaHusi. OCHOBY TMOAXOJ0B K
pa3paboTKe MOJACIBHOM CUHXPOHU3UPOBAHHOW paboueil mporpaMMbl 0a30BOro U
yrayonénnoro usyudenus npenmera «Xumusi» B 10-11 kjaccax, xk ompeneneHuto
o01ieit ctpaTeruu OOy4eHUsl, BOCIIUTAHUS W PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMU
ydeOHOTrO mpenMera «XuMHs» Ha 0a30BOM YpPOBHE COCTABWJIM KOHIIETITYaJbHBIC

nonoxkeauss PI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COJAEpIKaHUs,

pe3yIbTaTOB oOyueHust U TpeOboBaHUM K YPOBHIO MOJATOTOBKH
BBINTYCKHUKOB./3yueHne npenMeTa, peanu3yemMoe B YCIIOBHSIX
nuddepeHurpoBaHHOr 0, TPOPHIBHOTO  OOy4YeHHs, MIPU3BAHO 00ecreynTh

0011e00pa30BaTEeNbHYI0 M OOIIEKYJbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB UIKOJIBI,
HEOOXOUMYIO ISl aJaNnTalid MX K OBICTPO MEHSIOUIMMCS YCJIOBUSM KH3HU B

COOMyME, a TAKKC AJIA IMMPOJOJIZKCHUSA O6Y"I€HI/ISI B CPCAHUX CIICHHAJBHBIX W BBICIINX
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y‘le6HBIX opraHm3anusiax, B KOTOPBIX XHUMHUA ABJEICTCA OI[HOI\/’I N3 IIPHOPUTCTHBIX

TUCIUTIINH.

B cooTBeTCTBUMM C MaHHBIMU TMOJIOKEHUSIMU MOJI€JIbHAs CUHXPOHU3UPOBAHHAS
pabouass mporpamma cpeaHero ooOmero oOpa3oBaHus (0a30BBII  YPOBEHB):
yCTaHaBIMBaeT  oO0sA3aTeNbHOE  (MHBAPMAHTHOE)  MPEAMETHOE  COEp KaHue,
OTIpeNesieT KOJWYCCTBEHHBIE W KAaYeCTBEHHBIE €T0 XapaKTePUCTHKHA Ha KaKIOM
JTame W3yYCHUS TNPEeIMETa, NPEeIyCMaTPUBACT TMPHUHIIUAIBI CTPYKTYPUPOBAHUS
coJiepKaHUs U pacrlpeielIeHHs ero Mo KjaccaM, OCHOBHBIM pa3JieiaM U TeMaM Kypca;
na€T TPUMEPHOE paCTpe/eiCHHe YYeOHBIX YacOB 1O TEMATHYECKHUM paseliaM,
PEKOMEHIyeT MPUMEPHYIO MOCIIEIOBATEIbHOCTh U3YUEHHS OTACIBHBIX TEM Kypca C
y4€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3PACTHBIX  ocoOeHHocTer  ywammxcs 10-11  kmaccoB;  maér
METOJMYECKYI0 HHTEpPHpETalioO I[eJied M3ydeHus TpeiAMeTa Ha  YpOBHE:
COBPEMEHHBIX TMPHUOPUTETOB B CHUCTEME CpeaHero oOmiero oOpa3oBaHus,
coliepKaTeIbHON XapaKTePUCTUKH TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeIbHONM MpPOrpaMMBbI  CpeIHEro oO0mmero ooOpa3oBaHus (JIUYHOCTHBIX,
METaNpeAMETHBIX, TPEIMETHBIX), OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIHHOU
JESTEILHOCTH YYEHUKA TI0 OCBOCHHUIO coliepkaHus npeameTa. [lo BceM Ha3BaHHBIM
MO3UIMSIM B TIporpaMMe COOJI0JIEHa MPEEeMCTBEHHOCTh ¢ Pabodelt mporpaMmoii
OCHOBHOTO 0011ero o0pazoBanus o xumuu (st 8—9 kjaccoB 00pa3oBaTEIbHBIX
opraHuzanuii, 0a30BbIA ypoBeHb).MojenbHas CUHXPOHU3UPOBAHHAS paboyas
porpaMma uMeeT Iellb CHHXPOHU3UPOBATh COACpKaHWE YYEOHOro TpeaMera s
W3Y4YEHUs TpeaMeTa
«Xumusi» B 10-11 kiaccax B paMkax MyJIbTUIPOPUIBLHOTO YIEOHOTO TIJIaHa.

Ilenmu m 3amaun y4eOHOTO TpeaMeTra «XHUMHS» B COOTBETCTBYIOIIEM pasjesie
MIPOTpamMMBbl MPEJCTABICHBI COBMECTHO, KaK /I 0a30BOTO, Mak U 0/ yeiyOleéHHO20

yposneri.



B paznene Ilnanupyembie pe3yibTaThl OCBOCHUS YUYE€OHOTO MpeaMeTa «XHUMHUS»
CUHXPOHU3AIIMS MPEJCTaBICHA B BUJE JOMOJHEHUS K 0a30BOMY YpOBHIO, @ UMEHHO,

[IpeameTHbIE PE3YNbTATHI, TOCTUTAEMBIE OOYYAIOIIMMUCA HA YriayOJEHHOM YpPOBHE

M3y4EeHHs] XMMHU, BBIIETIEHEI KypCUoM™.

B paznpenax Conepxanue martepuana U TemaTHuecKkoe IJIAaHUPOBAHUE HMEETCS
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BLII[CJ'IGHHI)Iﬁ Martcpual, I/IMCIOHII/Iﬁ INOAYCPKHUBAHHNC™ KaK Ha 68,30BOM, TaKk W Ha

yrayONEHHOM YPOBHSAX, KOTOPBIM H3ydaeTcs B O3HAKOMHTEIHLHOM IUTAHE U HE
BKJIIOUAETCS B COCTaB MpeAMETHBIX pe3ysibraToB ocBoeHuss OOIT COO.

B pasnene Tematudeckoe IUIaHUPOBAaHWE MPHUHIIAI CHHXPOHHU3AIWN TIPOSBIICH
CJIENYIOIMM 00pa3oM: 4achl HEAEIbHON HArpy3Kd Il yriyOJI€HHOro u 6a3oBOro
YpOBHEH yKa3aHbl TakKuM 00pa3oM, 4TO OJHA Tema (OJMH Yac B HEJENI0) €AuHA IS
JIByX YpOBHEH, a OCTaJbHbIE JIBa 4Yaca M TEMbl HEJCIbHOW HArpy3Kku s
yrayOJIEHHOTO YPOBHS YKa3aHbl B CTPOKaX HUKE U TOJBKO JIJIst 3TOr0 YpoBHA. YacThb
PE3EpPBHBIX YacOB TMO3BOJWIA BCTPOUTh HEOOXOAMMOE KOJMUYECTBO YacOB B TeMax
U3YyYEeHUS, a TAK)KE OPTraHU30BaTh U TEMATHUYECKOE MOBTOPEHUE KaK Ha 0a30BOM, Tak
1 Ha yIIIyOJIEHHOM YPOBHSX, M HTOTOBOE MTOBTOpeHME; B rpadax «KommuecTBo yacos

yKa3aHbl TAKXKE T€ Yachl, KOTOPBIE B3ATHI U3 pe3epBa (ykazaH cuMBoOJ «Py).

'Kypcusom B TekcTe nporpammbl B pasgenax « Llenun n sagaun», «NpeameTHble pe3ynbTaTbl» BblaeaeHbl
3/1eMEHTbI, KOTOpPble NPeACTaBAeHbl 418 U3yYeHMA Ha yrayBAEHHOM ypoBHe.

2|-|O,£l,l-le[:)Kl/IBaHl/Ie nmeet matepuan, KOTOpr[/JI M3yvyaeTcAa B O3HAKOMUTE/IbHOM MNJlaHe U He BKNIKOYAETCA B

COCTaB NpeaMeTHbIX pe3ynbTtatoB ocBoeHmna 00T COO.

[Ipu ¢dopmupoBanuu TemMaTHYEeCKOTO IUIAHUPOBAHUS  MPEIYyCMATPUBAIOCH
pacripesieieHde 4YacoB BHYTPM TE€M U MEXIYy TeMaMH C Ielbl0 00eCleueHus
HEIENbHOM Harpy3ku Juis OOy4YaroIIMXCsl, M3YYarolIMX XWUMHUIO Ha YriyOnéHHOM
ypoBHe. llepepacnpeneneHne 4YacoB MEXAY HEKOTOPBIMH TEMAMU IO3BOJIMIIO
COXpaHUTh TEMaTHYECKUU ydeOHbI 00bEM MaTepualia, UCIOJIb30BAHUE PE3ECPBHBIX

4acoB TaKke O0O0ecredymsio Hajauuue Y4YeOHbIX 4YacoB Ha 0000IeHHEe, UTOTOBOE
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NOBTOPEHHWE U KOHTPOJIb y4eOHOro marepuaina. Takum o0pa3oM, CHHXpPOHM3AIUS
TEMaTUYECKOT0 IJIAHUPOBaHUSL 0230BOr0 U yriayOJEHHOTO YPOBHEHW U3yUEHHS] XUMUU
MOJTHOCTBIO COXPAHMIIA COACPKATEIbHBIN acrekT mporpammMbl KypcoB 10-11 kiaccos
JUTSI MyJBTUITPO(HIIBHOTO Y4EOHOTO IJI1aHa.

JlanHast mporpamma siBJISIETCS OPUEHTHUPOM JIJISl COCTABJICHHS pabOYnX MpPOrpaMm,
aBTOPbl KOTOPBIX MOTYT NPEMIOKUTH CBOM MOAXOA K CTPYKTYpPHPOBAHHUIO U
MOCJIEIOBATEIbHOCTA M3Yy4YEeHMs] y4eOHOTO Marepuana, a TakkKe CBOE BHUICHUE
OTHOCUTEIBHO BO3MOXHOCTH BbIOOpAa BApUATHBHOW COCTaBIIOIICH COJEpKaHUS
IpeaMeTa JAOMOJHUTENIbHO K 00513aTeNIbHOM (MHBApUAHTHOM) YacTH €ro CoJiep KaHus
B paMKax pe3epBHBIX 4acoB. Pe3epB ydyeOHOro BpEMEHM pPEKOMEHAYETCA s
peanu3aluy aBTOPCKHX MOJXOJO0B K HCIIOJIB30BAaHUIO Pa3HOOOpasHbIX (opMm
OpraHu3aluy yueGHoro mnpoiecca.

IIpu peanuzauuu padoyeil MNPoOrpaMMmbl HMCHOJb3YyeTCsl 000pyAOBaHUe,
noayyeHHoe B pamkax PegepaabHoro mnpoekra «udposas oOpazoBaTesbHass
cpeaa», a TaKKe Ppecypchl ILeHTpa o0pa3oBaHUsl €CTECTBEHHO-HAYYHOH U
TeXHOJIOrMYecKoM HamnpasjieHHocTel «Touka pocra» Ha 0aze I'BOY gauneit

(3xoHoMu4veckuii) c. Ucakibl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O HIPEIMETA «XUMMWUSD»

Xumudeckoe 00pa3oBaHHE, TOJIy4aeMO€ BBIMYCKHUKAMU CpEIHEN  IIKOJIBI,
ABJISIETCSI HEOTHEMJIEMOM YacThI0 X 00pa3oBaHHOCTH. OHO CITY>KHUT 3aBEpLIAIOLIUM
ATAliOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITFOYEBBIX
IIEHHOCTEHW, TMPHUCYIIUX IEJIOCTHOM CHUCTEME XUMHUUYECKOTO OOpa3oBaHUs. OTH
IIEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U
oOIel KyJibTyphbl YEJIOBEKa, a TaK)KE IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K

CBOEMY 3JIOPOBBIO U MPHUPOJHON cpese. Peamusyercs xumudeckoe o0pa3oBaHue



yYaIuXcs CPeHEH KOl CPEACTBAMH YUEOHOTO MpeAMeTa « XUMUS, COAepKaHUE
U TOCTPOCHHUE KOTOPOTO OIpPEACNICHbl B MporpaMMe ¢ y4€ToM crhelupuKd HayKu
XUMUH, €€ 3HAYCHUs B MO3HAHUM MPHUPOABI U B MaTepUaIbHOM JKU3HU 0OIlIECTBa, a
Takke ¢ Y4€TOM OOIIMX IeJe M MPHUHIIMIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpelHero obmero obpazoBanusi B Poccuiickoit denepanumu.
Tak, nampumep, npu (QOPMUPOBAHUHU COACPKAHUSA TpeaMeTa «XUMHUSD» YUTEHBI
CJIEyIOIINE TOJIOKEHHUS O crienr(rKe 1 3HAaUeHUU HAYKH XUMUU:

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT ocoOylo poJib B
COBPEMEHHOW LIMBUIIM3ALMHU, B CO3JAHUH HOBOW 0a3bl MaTepuaibHOU KynbTypsl. OHa
BHOCUT CBOHM BKJaJ B (OPMHPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/1aHHE€ LEJIOCTHOTO TMPEACTaBICHUS 00 OKpYXalolUleM MHpE KaK O €IUHCTBE
NPUPOABl U YeJIOBEKa, KOTOpoe (OpMHUpPYETCSs B XMMUU Ha OCHOBE NOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHHS B3aUMOCBSA3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTMH PUMEHEHHUS.

CoBpemeHHass XUMMHS KaK Hayka co3ujaTelbHas, KakK HayKa BBICOKHX
TEXHOJIOTUN HaIpaBjeHa Ha PEIICHHE II00aTbHBIX MPOOJIeM YCTOMUYUBOTO Pa3BUTHS
YEJIOBEUECTBA —  CBIPHEBOM, DHEPreTUUECKOM, THILEBOM, HKOJOTHYECKON
0e30IacHOCTH M OXpaHbl 37I0pOBbsl. Te€CHO B3aMMOJEHCTBYS C JAPYTHMH
€CTECTBEHHBIMU HayKaMH, XMMHUS CTaja HEOThEMIIEMOW YaCThI0 MUPOBOM KYJIBTYPHI,
HEO0OXOJAMMBIM YCJIOBHEM YCIIEUTHOTO TPYAA U KU3HH KaKJI0T0 WiIeHa 00I1ecTBa.

B cootBerctBuM ¢ obmumu nensmu u npunimnamu COO copepkaHue mpeamera
«Xumusi»  (10-11  kmaccel, 0a30BbIii  ypOBeHb M3y4eHHUs]) OPHUCHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY 00YUaIOIIUXCs, HEOOXOMMYIO
UM IS BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B
KU3Hb COIIMYMa, TIPOJOJDKEHUS 00pa30BaHUS B PA3IMUHBIX 00JACTAX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocrapnsiomumMu  npeamMeTra «XHUMHUsS»  SBISIOTCS  0a30BbIe  KypChl — —

((OpFaHI/I‘ICCKaSI XUMUSA» U <<O6I_Ha$I N HCOPraHru4dcCkasd XuMusa», OCHOBHBIM
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KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJSIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMA
3HaHUU [0 HEOPTaHWYECKOW XMMUU (C BKIIOYEHHMEM 3HaHUM M3 oOLIell XUMuuU) M
opranndeckon xumuu. DopMHpOBaHHME NaHHOW CHUCTEMBl 3HAHUW IIPU HU3YYEHUU
npeaMeTa 00eceurnBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT0OOpa3Hsl BEIIECTB
Ha OCHOBE OONIMX IMOHSATUH, 3aKOHOB W Teopuid xumuu. CTpykTypa coAepKaHus
KypcoB — «Oprannyeckas xumus» U «OOmas W HeopraHuvecKas XUMUS»
chopMUpOBaHa B IporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOr0 IOJAXO0Ja K
M3YUYEHUI0 Y4yeOHOro Marepuaiga U OO0yCIIOBJIE€HA HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAaHUM Ha OIpPEACIEHHBIX TEOPETHYECKHX YpOBHAX. B Kypce
OpraHNYeCKOM XMMHUM BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCHYECKOW TEOPUU
CTPOECHHUSI OPTaHMYECKHX COCIMHEHMM, a TAaKKE€ Ha YPOBHE CTEPEOXMMHYECKHX H
AJIEKTPOHHBIX TPEACTABIEHUN O cTpoeHuu BemiecTB. CBeleHUA 00 HU3y4yaeMbIX B
Kypce BEIIECTBAaX JMAAalOTCs B PAa3BUTUM — OT YIJIEBOAOPOJAOB 1O CIIOXKHBIX
OMOJIOrMYECKH aKTUBHBIX COEAMHEHMH. B Kypce opraHMYecKod XUMHUU IOJIYy4aroT
pazButue chOopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 00mero o0pa3oBaHus
MEPBOHAYAJIbHBIE MPEJCTABICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKAIMOHHBIX
IPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKOM
peaKuuu.

B npenmere «Xumus» 6a30BOro ypoBHS paccMaTpUBAETCs U3YUCHHBIM Ha YPOBHE
OCHOBHOTO 0011ero oOpa3oBaHMs TEOPETUUYECKUI Marepual U (PaKTOJOTHYECKUE
CBEJICHUS O BEIIECTBAaX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mas
Y HEOPTraHWYeCcKasi XUMUs» 00ydarouMMcs MPEAOCTABISIETCS BOBMOXHOCTh OCO3HATh
3HaY€HUE MEPUOINYECKOr0 3aKOHa C OOIIETEOPETHUECKUX M METOAOJOTHYEeCKHX
NO3ULUH, TIIy0Xe MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIMM 3TOro 3aKoHa — OT
oboOmaroniet 10 oOBSICHSIOUIEH M MporHo3upyrouei. Enunas cucrtema 3HaHUM O
BaKHEHIIMX BEILECTBAX, UX COCTaBE, CTPOEHNUHU, CBOMCTBAaX M MPUMEHEHHH, & TAKKE
O XUMHUYECKHX pEAKIUSAX, HX CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHUs

nomonHsieTcss B kypcax 10 m 11 xjaccoB sneMeHTaMu COACpPIKAHUS, WMEIOIIUMHU
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KyJIbTYpPOJIOTHUYECKUN M TPUKIAAHOM XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT
NOHUMAaHUIO B3aMMOCBSI3M XMMHHM C JIPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B
MO3HABATEJIbHON M  TPAKTHUECKON JIEATEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTUUECKUX
MIPWIOKEHUN XWMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH, KPUTHIECKH OCMBICITHBATh
uHbopMaIIMI0O U NOPUMEHATh €€ Uil  TONOJHEHUS  3HAaHUW, pelieHus
MHTEJJICKTYyaJIbHBIX W YKCIIEPUMEHTAIBHBIX UCCIEN0BATeNbCKHUX 3a1a4. CoaepikaHue
ydeOHOrO rmnpeameTa «XUMUS» JAaHHOTO YPOBHS H3Y4YEHHUS OPUEHTUPOBAHO Ha
dbopmupoBaHrue y OOy4YalOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI ISl TOHUMAaHHS
¢unocopckux uaeH, TAaKUX Kak: MaTepUaabHOE EIMHCTBO HEOPTaHUYECKOTO H
OpPraHUYECKOTO MHpPA, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM M
CTpPOSHHEM, ITO3HABAEMOCTh MPHUPOJAHBIX SBICHUN IMyTEM SKCIICPUMEHTA M PEIICHUS
IPOTUBOPEUYUM MEXKAYy HOBBIMU (DaKTaMU W TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HaHWE POJIM XMMHHM B PEIICHUHM HKOJOTHYECKUX IMpoOJieM, a Takke Mpoodiiem
cOepeKeHHUST DHEPTeTHUUECKUX PECYPCOB, CHIPbs, CO3aHUS HOBBIX TEXHOJIOTUH H
MaTepHayoB.

B mutane pemienust 3a1a4 BOCIIUTAHUSI, PA3BUTHUS U COIMATIM3AIUUA O0YyUYarOIIUXCS
MPUHATBIE TPOTPAMMONW TO XHWMHH TIOAXOJbI K OIPEACICHUIO COACPXAHUSI W
MOCTPOCHUSI TIpeAMETa TMpeaycMaTpuBaloT (QopMUpoBaHHE Yy OOyYaIOIIUXCS
YHUBEPCATBHBIX yUeOHBIX ACHCTBHIA, UMEIOIUX 0a30BO€ 3HAUEHUE JI PA3TUIHBIX
BUJIOB JICSTEIBLHOCTU: PpEIICHUS MpoOsieM, T[IOMCKa, aHaiu3a U 00pabOTKH
uHopmMaIuu, HEOOXOAMMBIX [JIi TMPUOOPETEHUS OIbITa MNPAKTUIECKON U
MCCIICZIOBATENLCKOM IEATETHPHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUN XHMHH.

XuMHs Ha YPOBHE YIJIyOJIEHHOI0 M3y4YeHHUsl 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOro oOpaszoBanus ywamuxcs 10-11 «maccoB. M3zyuenue
npeaMera, peaauzyeMoe B ycloBHsX AU (EpeHIIMpOBaHHOTO, MNPO(UIBHOTO

oOydeHus, MpU3BaHO oOOecneunTh O00IEe00pa30BaTEbHYI0O W OOUIEKYIbTYPHYIO
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IOJATOTOBKY BBIITYCKHHMKOB IIKOJbI, HEOOXOAUMYIO I aJanTalMM MX K OBICTPO
MEHSIOLIMMCS YCIIOBUSM JKU3HU B COLIMYME, a TAKXKE JJIsl POJIOJKEHUSI 00yUYEHUS B
OpraHm3ausx MNpoPeCcCHOHATBHOIO OOpa30BaHMs, B KOTOPBIX XHMHS SIBISIETCS
OJTHOM W3 NPHUOPUTETHBIX IUCHMUIUIMH. B mporpaMme mo XUMHM Ha3HAuY€HUE
npenMera «XuUMHUS» TOMydaeT MOAPOOHYI0 HHTEPHPETAUI0 B COOTBETCTBUU C
ocHoBononaramuMu  nonoxenussMu  PI'OC COO o B3auM00OyCIOBIEHHOCTH
Lesel, coaepxKaHusl, pe3yJbTaTOB 00y4eHHsI U TPEOOBaHUN K YPOBHIO MOATOTOBKU
BBIMYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIFOTCS CIEAYIOIIUE BBINOJHACMBIC
IpOrpaMMOi 10 XUMUU (PYHKIIMH:

MH(POPMAIIMOHHO-METOUYECKAs], peau3alus KOTOpOi O0EeCreunBaeT MOoIyYeHHe
MPEICTAaBICHNS O LETSAX, COACPKAHUM, OOIIeH CTpaTerui O0ydeHHUs, BOCIUTAHUS H
pa3BUTHUS 00YYAIOIINXCS CPEACTBAMHU MPEAMETA, U3Yy4aeMOIro B paMKaxX KOHKPETHOTO
npodus;

OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas IpelycMaTpUBaeT  ONpeAeeHHUE:

OPUHLIUIIOB CTPYKTYPUPOBAHUS U MOCJIEIOBATEILHOCTH U3YyUEHHUS yUeOHOTro
MaTepuana, KOJHUYEeCTBEHHBIX U KaUeCTBEHHBIX €T0 XapaKTePUCTHK;

HOJIXOJ0B K (POPMHPOBAHUIO COJECPKATEIBHON OCHOBBI KOHTPOJII W OLEHKU
00pa30BaTEeNbHBIX JOCTIKEHUH OO0YyYarommMxcs B paMKaxX HTOTOBOM aTTecTallid B
(opMe eMHOTO roCyJapCTBEHHOTO 3K3aMeHa M0 XUMHUHU.

[IporpamMma asist yriyOJI€HHOTO U3YUYEHUS] XUMHHU:

yCTaHABJIMBAET HWHBAPUAHTHOE IIPEIMETHOE COAep)KaHue, o0s3aTeabHOe s
U3y4YEHUs B paMKax OTIENbHBIX NpoQuiIeH, mpeaycMaTpUBaeT paclpeieiieHHe |
CTPYKTYpUPOBAHUE €r0 MO KiaccaM, OCHOBHBIM COJEPKATEIbHBIM JIMHUSAM/pa3ienam
Kypca,

na€T TpPUMEpPHOE pachpeleseHne y4eOHOTO BpEMEHHM, PEKOMEHIYEeMOTo IS
U3YYEHHUS OTIIEIBHBIX TEM;

npeaaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUeHHUsl yueOHOro MaTepuaia ¢

y‘—IéTOM JIOTUKHU IMMOCTPOCHUA KypcCa, BHYTPHUIIPCAMCTHBIX U MCKITPCIAMCTHBIX CB?I3€I>1;
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Ta€T METOJUYECKYI0 HHTEpPIpETalrio LeJled W 3aJad M3y4YeHHs IMpeaMeTa Ha
yriyONEHHOM ypOBHE C Y4E€TOM COBPEMEHHBIX NMPUOPUTETOB B CHCTEME CPEIHETO
oOmero  o0pa3oBaHUs,  COAEPKATEIBHOW  XapaKTEPUCTUKH  IUIAHUPYEMBIX
PE3yJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTeNIbHOM MpPOrpaMMbl CPEIHETO OOIIEro
o0pa3oBaHusl (JIMUHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKE C YUYETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHBIX JCUCTBUI 00YyYaromerocs mo OCBOCHUIO
coJiepKaHus IpeIMETa.

ITo Bcem mo3uinusiM B mMporpamMme Mo XMMUU MPEelyCMOTpPEHA MTPEEMCTBEHHOCTD C
oOy4yeHHeM XHMHHM Ha ypOBHE OCHOBHOTO oOmiero obOpazoBanus. [Iporpamma 1o
XUMUHU CIYKAT OPUEHTHUPOM [JIsi COCTABJICHHUS aBTOPCKUX PabOYMX MmporpamMm. 3a
npejesaMyd YCTaHOBIIGHHOW MpOrpaMMOM MO XMMHUM 00s3aTelIbHOM (MHBapUAHTHOMN )
COCTABJISIIONIECH COepKaHUs YU4eOHOro mpeaMera «XUMHs» OCTaéTCsl BOBMOXKHOCTD
BHIOOpA €ro BapHaTUBHOW COCTABIISIIONIEH, KOTOpas JOJDKHA ONpPEACNSIThCA B
COOTBETCTBUHM C HalpaBJICHUEM KOHKPETHOro mnpoduias oOydeHus. ABTOpamu
pabouyux MporpaMM MOKET OBbITh MPEMIOKEH MHOM TOJXO0Jl K CTPYKTYPUPOBAHHIO
y4eOHOT0o Matepualia U MocleI0BaTeIbHOCTH €r0 M3YUeHHMs, CBOE BUJICHHUE MyTeH U
CrIoco00B (POPMUPOBAHUST CUCTEMBI TIPEIMETHBIX 3HAHUM, YMEHUN U BUJIOB yUeOHOM
NEATEIbHOCTH, a TaK)Ke€ CUCTEMbI CITIOCOOOB U METOJUYECKUX MPUEMOB IO Pa3BUTHUIO
Y BOCIIUTaHUIO 00yYarOIIUXCHl.

B cooTtBercTBHM ¢ KOoHUENTyanbHbIMU NOJIOXKEHUIMU PI'OC COO o HazHaueHUH
MpeaMeToB 0a30BOro U yriyOJEHHOTO YpOBHEHW B cucteme nuddhepeHirnpoBaHHOTO
oOyueHHsI Ha YypOBHE CpeaHero oOmero oOpa3oBaHUS XWUMHSI Ha YpPOBHE
yrIIyOJIEHHOTO M3y4YeHUsS HANpaBJIeH Ha pealu3alfio MPEeeMCTBEHHOCTH C
MOCJICAYIOIIMM 3TAlOM TOJYyYEHHUS] XMMHUYECKOro 00pa30BaHUs B paMKaxX W3YyUYCHHUsI
CIECUHAIbHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKUX JUCHUIUIMH B BYy3aX U
OpraHu3alMsIX cpeHero npodeccuoHaasHOT0 00pa3oBanusi. B 3Toil cBsI3u H3ydeHHE
npeamMera «XUMHs» OPUEHTUPOBAHO TPEUMYIIECTBEHHO Ha pACIHIMPEHHE W

yIIyOJICHHEe TEOPETHYECKOM M MPAKTUYECKOW TMOATOTOBKUA  OOYYaroIIUXCH,
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BBIOpABIIMX OMNpeAeNéHHbIN Tpoduib oOydeHHs, B TOM YHCIE C MEePCIEeKTHUBOM
NOCJIEAYIONIETO  MOJYYeHHS  XMMHYECKOro oOpa3oBaHHMS B  OpPraHHU3alUsax
npodeccuonanmbHOro obpaszoBanms. B cBere TtpeboBanuit DPI'OC COO «k
IUTAaHUPYEMBIM pe3yJbTaTaM OCBOCHMS OCHOBHON 00pa3oBaTEbHOW MPOTrpaMMBI
cpenHero oOmero o0pa3oBaHUs HM3yYEHHE MpeaMera «XHUMHUS» OPHEHTHPOBAHO
TaK)K€ Ha PEIICHUE 337a4 BOCIHTAHMS U COLMAIBHOIO Pa3BUTUSA O0YyYarOIIMUXCS, HA
dbopMHpoBaHHE Y HUX OOIIEUHTEIUICKTYAJIbHBIX YMEHUMN, YMEHUN pallMOHaIN3aluu
y4yeOHOrOo Tpyda ¢ OOOOIIEHHBIX  CHOCOOOB  ACATEIBHOCTH, HUMEIOIIUX
MEKIMCUUILUIMHAPHBIA, HAAPEIMETHBIA XapaKkTep.

XuMHsI HA YPOBHE YTIyOJIEHHOTO W3YYEHHS BKIIIOYAET YriayOJaEHHBIE KypChl —
«Oprannyeckas xumusi» 1 «OO1mas 1 HeopraHudyeckas xumusi». [lpu onpenenenuu
HOJIXOJ0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allid COJEp)KaHUs 3TUX KypCOB B
MporpaMMe Mo XMMHUHU 3a OCHOBY NpHUHATHI nonoxkeHua GI'OC COO o paznuuusx
0a30BOr0 U YriIyOJIEHHOTO YPOBHEN M3YUEHHUS ITpEIMETa.

OcHoBy comepxaHusi KypcoB «Opranudeckas xumus» u «OOmas #u
HEOpraHWYecKass XUMUsD COCTABIISIET COBOKYITHOCTh NMPEIMETHBIX 3HAHUM U YMEHUH,
OTHOCSIIIUXCS K 0a30BOMYy YpOBHIO H3Yy4YE€HMsI NIpeaMmeTa. JTa CUCTeMa 3HaHUUN
MOJIy4aeT OMNpeAeNEHHOE TEOPETUUYECKOE JOIMOJHEHHE, IO3BOJIAIOIIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OosbIMnii 00BEM (akTojmoruueckoro wmarepuana. Ha
yriayOnEéHHOM  ypOBHE  M3ydeHUs  IpeaMera  oOecredeHa  BO3MOXKHOCTh
3HAYUTEIBHOTO YBEJIMYEHUsI 00BbEMA 3HAHUNW O XMMUYECKUX 3JIEMEHTaX U CBOMCTBAxX
UX COEIMHEHUH Ha OCHOBE PACHIMPEHUS U YIIIyOJIEHUS! MPEICTaBICHUNA O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBSI3M MW 3aKOHOMEPHOCTAX MPOTEKAHUS PEaKLHi,
paccMaTpUBaeMbIX C TOYKH 3PEHUS XUMHUYECKOM KHUHETUKHM U TEPMOJAMHAMUKHU.
N3yuenune nepuoanyeckoro 3akoHa u Ilepmoanyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCS HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPE/ICTABICHUAX O
CTPOCHHH aToMa. XUMHUYECKas CBSI3b OOBICHSCTCS C TOUYKU 3PEHUS] SHEPTETUUECKUX

M3MEHEHUN Tmpu €€ o00pa3oBaHWUM W pa3pyIICHUH, a TaKXKe C TOYKH 3pPEHUS
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MexaHu3MoB e oOpaszoBanus. I3ydeHue THUIMOB  peakuuil  JOMOIHSIETCS
dbopMHpOBaHKEM TPEJICTABICHUN 00 3JIEKTPOXMMUYECKHUX MPOIECCaX U DJIEKTPOJIU3e
pacIlIaBOB U PacTBOPOB BellecTB. B Kypce opraHn4eckoil XUMHUM TIPU PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTU COEIMHEHUN yaenseTcss 0co00e BHUMaHUE BOmpocaM 00
AMEKTPOHHBIX d(DPeKTax, 0 B3aMMHOM BIUSHUU aTOMOB B MOJICKYJIaX U MEXaHU3Max
peakumii. Ocoboe 3Ha4Y€HHE HMEET TO, YTO Ha COAEpP)KAHHWE KYpCOB XHUMHH
yIayOJNEHHOTO YPOBHSI U3YUYEHUS JJIA KJIACCOB OMpeneiaEHHOro npoduis (rIaBHbIM
00pa3oM Ha UX CTPYKTYpPY U XapakTep AOMOJHEHHUM K 00IIei cucTteMe MpeaIMeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MPEAMETH. Tak, HampuMep, B COJECpPKaAHUU
npeaMeTa JJisi KJIAcCOB XMMHUKO-(PU3nyeckoro mpoduss O0OoJblIoe 3HaYyeHue OyIyT
HMMETh AJIEMEHTHI y4eOHOro MaTepuaia o ooumiei xumuu. [Ipu nuzyuenun npeamera B
JTAHHOM CJIy4ae akIeHT OyJeT cjieiaH Ha OOIIHOCTh METOJOB MO3HAHUs, OOIIHOCTh
3aKOHOB M TEOpUM B XUMHUU U B (PU3MKE: aTOMHO-MOJEKYJSpHAs Teopus
(MonekymsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MAaCChl M SHEPTUHU, 3aKOHBI
TEPMOJAUHAMHUKH, BJIEKTPOIN3a, MPEJICTABICHUS O CTPOEHUU BEIIECTB M Apyroe. B
COJICp’)KaHUM TpeaMeTa JJisl KJIACCOB XHMMMKO-OMOJIOTMYECKOro Mpoduist OOIbIIni
yAENbHBIN Bec OyJeT UMETh OpraHnveckas XuMus. B 3ToM ciyuyae mpenocTaBisieTcs
BO3MOXKHOCTh /I 00jiee 00CTOATEIHLHOTO PACCMOTPEHUSI XUMUUYECKOM OpraHu3aiuu
KJIETKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOH BXOMST, K MPUMEPY, TaKHUE
CTPYKTYPHBIE KOMITOHEHTBI, KaK JIMMHbI, OCJKH, YIIIEBObI, HYKJICMHOBBIE KUCIOTHI
u apyrue. [Ipu 3TOM 3HaHMS O COCTaBE€ M CBOWCTBAX IPEICTABUTENIEN OCHOBHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB CIy>XaT OCHOBOW JJIsI HW3YyYEHHUS CYIIHOCTH
mpoiieccoB (poToCUHTE3a, ABIXaHUS, TTUIIICBAPCHHUS.

B nmane ¢QopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
0OIIIeHayYHBIX METOJOB MO3HAHKS M OMBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHWM wu3ydeHue mpenMera «XuMUs» Ha YriayOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3SX € Y4Y€OHBIMU TIpeAMETaMM, BXOSIIMMH B COCTaB

npeaMeTHBIX obnactet «EcTecTBeHHOHaydHble mTpenMeTb», «MaTtemaTuka u
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uHpopmaTiKa» U «Pycckuii A3bIK U IUTEpaATypay.

[Ipu nzydyeHun yueOHoro npeamera « XumMus» Ha yriryOJI€HHOM YpPOBHE TakKe, Kak
Ha YpPOBHE OCHOBHOTO W CpEIHEro oO0miero ooOpa3oBaHusi (Ha 0a30BOM YypOBHE),
3alayeil TEepPBOCTENEHHOM 3HAYMMOCTH SIBJISIETCS (OPMHUPOBAHUE OCHOB HAyKHU
XUMHUHU KaK 00JIACTH COBPEMEHHOIO E€CTECTBO3HAHHUSA, NMPAKTHYECKOW JEATEIbHOCTH
YEJI0BEKA U OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. Pemenne 3Ton 3agaun Ha
yrayOoJnEHHOM YPOBHE M3YUYEHUs MpeIMeTa MpeJlnoiaraeT peaau3aluio TakuxX 1ese,
KaK:

(opMHpOBaHKE NPEICTABICHUNA:

0 MaTepUaJIbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U IMO3HABAEMOCTU SIBJICHUM
MPUPOJBI, O MECTE€ XMMHH B CHCTEME E€CTECTBEHHBIX HAyK W €€ BeAylled poJid B
0o0ecre4eHnn YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA: B PEIICHUU MpoOJIeM
AKOJIOTUYECKOM, YHEPreTUYECKOMN 1 MUILEBON 0€30M1aCHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3JJaHMM HOBBIX MATEPHANIOB, HOBBIX HCTOYHUKOB DJHEPrUM, B OOECIECYCHUH
paloHaIbHOIO MPUPOJOINOIb30BaHMs, B (POPMUPOBAHUU MUPOBO33PEHUS U OOLIEH
KYJBTYpbI YEJIOBEKA, @ TAK)KE IKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOJHOU CPEE;

OCBOCHHME CHCTEMBI 3HAaHHM, JIEKAUIMX B OCHOBE XMMHUYECKOM COCTaBIISIOLIEN
€CTEeCTBEHHO-HAyYHOW KapTHUHBI MHpa: (PYHIAMEHTAIbHBIX TMOHSTHMN, 3aKOHOB U
TEOPUIl XUMHUHU, COBPEMEHHBIX MPEICTABICHUI O CTPOEHHUM BEUIECTBA HA Pa3HBIX
YPOBHSIX ~ —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HAAMOJIEKYJSIPHOM, O
TEPMOJUHAMHUUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakimii, 0 XMMHUYECKOM PAaBHOBECHM, PACTBOpAX U JHUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAyYHBIX MPUHIIMIIAX XUMHUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHre y OOYYarOMIMXCS OCO3HAHHOTO TMOHUMAHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHUYECKUX 3HAHWUU IS OOBSICHEHUS KIIOUEBBIX HJEH U TpoOsieM
COBPEMEHHOM XUMUH, I OOBSACHEHHS W MPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX

€CTECTBEHHO-HAYYHYIO TPHUPOJYy; TPAMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX C
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XMMHUEN, MPOTHO3UPOBAHMS, aHajlnW3a U OLUEHKA C IIO3ULUN DKOJIOTHUYECKOU
0€30MacHOCTH MOCJEACTBUI OBITOBOM M MPOU3BOJICTBEHHON JEATEILHOCTH YEIOBEKA,
CBS3aHHOM C XHUMHUYECKMM TPOM3BOACTBOM, HCIIOJIb30BAaHUEM U TepepadOTKON
BEILIECTB;

yriayOJeHne MpeACcTaBICHU O HAyYHBIX METOAax MO3HAHUs, HEOOXOAUMBIX JUIs
NpUOOpETEHUs] YMEHUIl OpPHUEHTHUPOBATHCS B MHPE BEIIECTB U OOBICHEHHS
XMMHUYECKUX SIBJICHUM, UMEIOLIUX MECTO B IIPUPOJE, B IPAKTUYECKOU IESITEIBHOCTH

U TIOBCEIHEBHOM KU3HU.

HEJAU U 3AJAYU YYEBHOI'O ITPEAMETA «XUMMUSA»

B mnpaktuke mnpemnojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs TaK W Ha ypOBHE CpeIHEro oOiiero oOpa3oBaHus, MPHU OMNPEICICHUN
COJICP/KATEIIbHOW XApAaKTEPUCTUKU LEJIed U3y4YEHUs MPEeAMETa HaNpaBICHUEM
MEPBOCTENEHHOW 3HAYUMOCTH TPAJAULMOHHO MpHU3HAETCA (POPMHUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBON KyJbTyphl. C
METOANYECKOW TOYKM 3PEHHA TAaKOW NOAXOJ K ONPEACICHUIO LENEH H3y4YeHUs
peAMETa SBJISIETCS BIIOJHE ONPAB/IaHHBIM.

['MaBHBIMH UENSIMU HM3YyYEHHsS] TNpeaMeTa «XHUMHs») Ha YpPOBHE CpPEIHEro
o011ero oOpazoBaHusi Ha 0a30BOM YPOBHE SIBJISIFOTCS:

dbopMupoBaHHE  CUCTEMBl  XUMHUYECKHUX  3HAHUU  Kak BOKHEHUILIECH
COCTAaBJISIFOIIEN E€CTECTBEHHO-HAYYHOM KAapTHHBI MHpPAa, B OCHOBE KOTOPOM JIEKaT
KJIFOYEBbIE MOHATHS, (YHIAMEHTAIBHBIC 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHE SI3bIKA
HAayKd, YCBOGHHE ¥  [OHUMaHHE  CYIIHOCTH  JOCTYNHBIX  0000IIEHUt
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpUEH HUX pa3BUTHUS W
CTaHOBJICHHUS;

dbopMHpOBaHWE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHMS

BEIECTB M XMUMHUYECKUX PEAKIUH, HEOOXOIUMBIX NJisi MPUOOPETEHUS YMEHHMA
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OpUEHTHUPOBAThCA B MHPE BEIIECTB W XUMHUYECKUX SIBJICHWH, UMEIOLIUX MECTO B
IPUPOJAE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUN U CIIOCOOOB JESATENIBHOCTH, CBSA3aHHBIX C HAOIIOACHHUEM U
OOBSICHEHUEM XHMHUYECKOI0 HKCIEPUMEHTa, COOJIIOJEHUEM IpaBuil O€30IacHOrOo
oOpallleHus C BEIECTBAMHU.

CopepxarenpHasi XapakKTepUCTUKA LEJNed M 3aJad H3ydyeHHs IpeiMeTa B
porpaMme Mo XMMHHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
OPUOPUTETAMU B CUCTEME CpeAHEro ob1ero oopazoBanusi. CeroHs B NpenojgaBaHuN
XUMUU B OOJIbIIEH CTENEHW OTHAETCA MPEANOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE
cojepkaHusi OOydeHHs, OpPUEHTHUPOBAHHOM Ha  MOATOTOBKY  BBIIYCKHHMKA
OI0I1I€00pa30BaTEIbHON  OpraHu3allid, BIAJCIONIEr0 He Ha0OpoM 3HaHWM, a
(yHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSMH aKTHBHOIO
NOJIy4eHHMs] 3HAHMM M TNPUMEHEHMS UX B PEAIBHOW JKU3HM U1 pEUICHUS
MIPAKTUYECKUX 3a7ad. B J3TOM CBA3M MpHU M3YYEHUM MpeaMeTra «XUMHsSD
JOMUHUPYIOILEE 3HAUEHHUE ITPHOOPETAIOT TAKUE LIETIU U 3a/1a4H, KaK:

ajanrtanusi oO0y4yarouMxcs K YCJIOBHSIM JUHAMHYHO Pa3BHBAIOIIETOCS MHpA,
(dbopmupoBaHue MHTEJIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHUIO T'PaMOTHBIX
pelIeHnil B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsSX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMmupoBaHre y  OOYYalOIIMXCS  KIIOYEBBIX  HABBIKOB  (KIHOYEBBIX
KOMIIETEHIIUI), HUMEIOIIMX YHHUBEPCaJbHOE 3HAUEHUE JMJI1 pa3jMYHbIX BHJOB
NEeSATEIbHOCTU: pEIIeHUs MNpoOsieM, MOWCKa, aHanu3a W 00pabOTKM HH(pOpMALUH,
HEOOXOUMBIX JJIsl IPUOOPETEHHsI OMBITa ACSITEIbHOCTH, KOTOpask 3aHUMAET Ba)KHOE
MECTO B TMO3HAHMM XUMHH, @ TaKXKe [JIs OLEHKH C TMO3UIMKA SKOJOTUYECKON
0€30MMacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIECCOB HA OPraHU3M

YCJIOBCKa U IPUPOJHYIO Cpeay,
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pa3BUTHE TIIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00ydaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpPETaTh HOBBIC
3HAHUSA TI0 XMMHHU B COOTBETCTBHH C JKU3HCHHBIMHU MOTPEOHOCTSMHU, HCIIOIH30BAThH
COBpeMEHHBIC WMH()OpPMAIIMOHHBIC TEXHOJOTHH JjIs TOWCKAa W aHalu3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(pOpMAIH XUMHYECKOTO COJIePIKaHNUS;

dbopMHpOBaHNE U PA3BUTHE Y OOYYAIONMIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HAOTI0aTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBbI, B YAaCTHOCTU, MPU IUIAHUPOBAHUU U TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y  oOydJarommuxcss yOexXJAEHHOCTH B TYMaHHCTHYECKOU
HAIMPaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJM B PEIICHWH TJIOOAIBHBIX MPOOJIEM
PaIMOHAIBHOTO TIPUPOAOIIONB30BAHUS, TOTIOJHEHUS SHEPTETHUYCCKUX PECYPCOB U
COXpaHEHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH Oepex HOro
OTHOULIEHUSI K TMPUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHUS OIbITa
WCIIOJIB30BAHUS TIOMYYEHHBIX 3HAHWUW IS TPUHATAS TPAMOTHBIX PEIICHUHA B
CUTYAIIHIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

Ipu uzyuenuu yuebHozo npeomema «Xumusny Ha yenyoiéHHOM YPOGHE MaKice,
KaK Ha YpOBHe OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a30680M YposHe),
3a0aueil NnepeoOCMeNneHHoOU 3HAYUMOCMU A81Aemcs QopmMuposanue OCHO8 HAYKU
XUMUU KaKk 001acmu COBPEeMEHH020 eCmecmeo3HAHUSA, NPAKMUYECKOU 0esimelbHOCU
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoii 3a0auu Ha YenyONéHHOM YpPOGHe U3VUEHUs npeomema
npeononazaem peanuzayuro maxKux yenetl, Kax:

dopmuposanue npedcmasnienuil:

0 MamepuaibHOM eOuHCmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHIU
ABNEHUU NPUPOObL, O Mecme XUMUU 8 CUCmeMe eCeCmBeHHbIX HAYK U e€ gedyuyell
ponu 8 obecnedyenuu YCmoudugo20 pazeumusl yenosedecmsd: 6 peuieHuu npooiem

SKOﬂOZMWBCKOﬁ, anepeemuqecmd u numeeoﬁ 6e30naCHocmu, 6 pazeumuu ]l/le()ul/{qul,
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CO30aHUU HOBbIX MAMEPUAnos, HOBbIX UCMOYHUKOG IJHepeuu, 6 obecneyeHuu
PAYUOHATLHO20 NPUPOOONONIL30BAHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUS U 00well
KYIbMYpPbl 4el08eKd, a MaKdice dIKOI0SUYECKU 0O0CHOBAHHO20 OMHOULEHUsL K C80EMY
300p06b10 U NPUPOOHOU Cpede;

0CB0€HUEe CUCTNEeMbl 3HAHUL, IeHCAUUX 8 OCHOBE XUMUUECKOU COCMmAasaowel
eCMeCmB8eHHO-HAYYHOU KAPMUHbL MUpPA. (HYHOAMEHMATbHLIX NOHAMUL, 3AKOHO8 U
meopuill XUMuU, COBPEMEHHbIX NPEOCMABIeHUll 0 CMPOEHUU B8eujecmed Ha PAa3HbIX
VPOBHAX — —  QIMOMHOM, UOHHO-MONEKYISAPHOM, HAOMOIeKYISAPHOM, 0
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHSX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYECKOM PABHOBECUl, pAcmeopax U OUCNEPCHLIX cucmemax, 06
00WUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3B0OCMEA,

Gopmuposanue y 006y4arouuxcs 0CO3HAHHO20 NOHUMAHUSL 80CMPeDOBAHHOCMU
CUCTNEMHBIX XUMUYECKUX 3HAHUN O OOBSACHEHUs KIouedblx udell u npoobiem
COBPEMEHHOU XUMUU, ONs1 OOBACHEHU U NPOSHOZUPOBAHUS SIGNEeHUN, UMEIOUUX
eCmecmeeHHO-HAYYHYI0 NPUpooy, 2paAMOMHO20 peueHUsi NpoodneM, CEA3AHHBIX C
Xumueil, NPOSHOUPOBAHUA, AHAIUZA U OYEHKU C HO3UYUll IKOJIO2UHeCKOU
bezonacHocmu  nocieocmeull.  Oblmosou U  NPOU3BOOCMBEHHOU  O0esmelbHOCU
yenosekda, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll eeujecmas;

yenybieHue npedcmasieHuil 0 Hay4HblX Memooax NO3HAHUS, He0OX0OUMbIX OJis
npuobpemenus YMeHUll OpPUEHMUPOBAMbCS 6 Mupe 6eujecms U O00bACHEHUs.
XUMUYECKUX S8NEeHULL, UMEIOWUX MeCmo 6 npupooe, 8 NPAKmMu4eckol 0essmeibHOCmu
U NOBCEOHEBHOU HCUZHIL.

B nnanme peanuzayuu nepgoouepeoHvIX B0CNUMAMENbHLIX U PA3GUSAIOUUX
@YHKYULl YeroCmHOU cucmemsvl cpedHe2o 00we2o 00pa308aHus npu U3y4eHuu
npeomema «Xumusay Ha yenyONéHHOM YPO8He 0COOVI0 aKMYAlbHOCb NPUObpemarom

makue yeiau u 3610(1111/{, Kdk.
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gocnumanue Y0edcOEHHOCMU 8 NO3HABAEMOCIU SBIEHUL NPUPOObL, YBANCEHUS
K npoyeccy meopuecmsa 8 001acmu meopemuyeckux u NPUKIAOHblX UCCIe008aHUll 8
Xumuu, @Gopmuposanue MUpPOBO33PEHUs, COOMBEMCMBYIOULE20  COBPEMEHHOMY
VPOBHIO pa36Uumusl HAyKU,

pazeumue Momueayuu K OOVYEHUl0 U HO3HAHUIO, CHOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUS 00Weuelo8eyecKux
yennocmell,

pazeumue NO3HABAMENbHbIX UHMEPECco8, UHMENNeKMYAIbHbIX U MBOPUECKUX
cnocobrnocmeti 00y4arOwWUxcs, opmuposanue y HUX CO3HAMENIbHO20 OMHOULEHUSL K
CamMooOpa3z08aHul0 U HENpepulBHOM)Y 00pA308aHUI0 KAK  YCI08UIO  VCHEeUHOU
npogeccuoHanvbHol U 00UWeCmBeHHOU  O0essmelbHOCMU, OMBemcmeeHH020
OMHOWEHUST K CBOEMY 300P08bI0 U NOMPEOHOCHU 8 300P0BOM 00paA3e HCU3HU,

Gopmuposanue ymeHUuli U HABLIKO8 PA3YMHO20 HPUPOOONONIb30BAHUS, DPA3BUMUE
9KOJI02UYECKOU — KYIbMmypbl, NpuodpemeHue  Onvlma  00WecmeeHHO-NOAE3HO
9KOJIO2UHECKOU OesimeNlbHOCU.

Hemu wu 3agaun u3ydeHHs mpeaMeTra «XUMHUs TOJYYUIU MOJIPOOHYIO
METOJIMYECKYI0 MHTEPIIPETAIMIO B pa3ieiie nporpaMmsbl «IlmanupyemMbie pe3yabTaThl
OCBOCHUS TpeaMeTay, Oyarogaps yemy o0ecredeHO Y€TKOe MPEJCTABICHUE O TOM,
KakWe 3HAHUS W YMEHHMS MMEIOT MPSAMOE OTHOIIECHHWE K peaM3allud KOHKPETHOU

IOCJIH.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YHEBHOM IIJTAHE

B cucreme cpennero oOmiero obpaszoBaHus «XuMHUS», HU3ydaemas Ha 0a30BOM
ypOBHE, TpU3HAHA OO0SM3aTENbHBIM YyYeOHBIM MPEAMETOM, BXOISIIIMM B COCTaB
npeameTHo  oOmactu  «EctectBeHHple  Haykm». OOmee  4YMCIO  YacoB,
pEeKOMEHI0BaHHbIX uisi u3ydeHust xumun — 70 gaco: B 10 kmacce — 35 waco (1 yac
B Henenmo), B 11 kimacce — 35 wacos (1 yac B Henedro).

VY4eOHblil mpenMer «XuMus» yriayOa€HHOrO YPOBHS M3YUYEHHS! BXOJUT B COCTaB
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npeaMeTHo obnacti «EcTtecTBeHHble Haykm». Ero wusydeHne mpemycMOTPEHO
B KJaccax €CTECTBEHHOHAYYHOTO TMpoduiis, HampuMep XUMHUYECKHX, XUMHUKO-
OMOJOTHYECKUX W MEIUIMHCKUX. B 3TuX Kjaccax M3ydyeHHE MaHHOTO IpeaMeTa
IpPeIyCMOTPEHO B 00bEME yueOHOM Harpy3ku He MeHee 3 4 B Heaento. O01iee 4uciio
4acoOB, PEKOMEHIOBAHHBIX [IJII M3YYEHUsS XUMHH Ha yriIyOs¢éHHOM ypoBHe, — 210
yacoB: B 10 kmacce — 105 ygaca (3 gaca B Heaento), B 11 kimacce — 105 gaca (3 yaca B
HEJIEIO).

[Ipu ¢opmupoBaHur 00pa30BATEIbHON OpraHu3aluell MYJIbTUIPOPUIHLHOTO
yuebHoro mana aiist 10 u 11 kitaccoB ycraHaBnuBaeTcsi yueOHasi Harpyska o npeaMeTy
«Xumus» st 6a30Boro ypoBHsi B o0beme | yac B Hegemo (35 4 B roxa), a mid
yriayOnEHHOTO YPOBHS CIEAYIOIUM 00pa3oM: 1 yac B HEJIENIO 3a cueT 00s13aTeNIbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha 1onoJHUTENbHBIE YUeOHbIE
npeaMeTbl. Takum 00pa3om, it 00y4aroInXCsi, BRIOPABIIUX yTiayOaéHHOE U3YUCHHE
XUMUH, yueOHasi Harpy3Ka yCTaHaBJIMBaeTcs Takxe 3 yaca B Henento (105 4 B ron),
3TO TMPAaBOMEPHO, €CIM MaKCHUMalbHasg Yy4yeOHas Harpy3ka HE TMPEBBIIIACT
MaKCHUMAaJIbHO JOMYCTUMYIO yUeOHYIO HArpy3Ky B HEJIEIIIO.

B TemartnyeckoMm IUITaHWPOBAHWU YKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHIyeTCsl JUIA  peaju3allid aBTOPCKUX IMOAXOJOB 10 HCIOJIb30BaHUIO

pazHo00pa3HbIX (OpM OpraHu3aIMKi Y4eOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«XNUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHSI 00YUYarOIUMUCS
IporpaMM CcpeaHero oOmiero oOpa3oBaHMs (JIMYHOCTHBIM, METAllpeIMETHBIM U
npeaMmeTHbIM). [lonmydeHue xumuyeckoro oOpazoBaHusi Oa3UpyeTCs Ha OCHOBHBIX
JIUIaKTUYECKUX MPUHIUIAX 00ydeHHs! (HayYHOCTH, CUCTEMHOCTH, CHCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3M TE€OPUHM C IMPAKTUKOW, HAIVIAJHOCTH M JIp.), HA IPUMEHEHUHU

COBPCMCHHBIX O6paBOBaTeHBHBIX TEXHOJIOTUN C YU4ETOM MECXaHHU3MOB JOCTHMIKCHUA
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BCEX IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHS  OCHOBHOM  00pa3oBaTebHOMN
nporpammel. HayuHo-meTroanueckoil OCHOBOM [Uisi pa3pabOTKU  IUIAHUPYEMBbIX
pE3yJIbTaTOB OCBOEHHUSI MPOrpamMM CpPEJHEro oOIero o0pa3oBaHUS —SABISETCS

CHCTeMHO-HeﬂTeHBHOCTHBIﬁ moaxon.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B  CTPYKTYpE
JMYHOCTHBIX pE3YyJIbTATOB OCBOCHUSA IIpeAMeTa «XHMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLIUE:

OCO3HaHUE OOYYaIOIIMMUCA POCCUMCKOW TIpakJaHCKOM  MJIEHTUYHOCTH —

TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH ¥ CAMOOTIPEIEIICHUIO;

HaJINYUE MOTUBALUU K 00YUYEHHUIO;
LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHHX YOEXKJEHUW JIMYHOCTH HAa OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAAULIMI 0a30BOM HAYKU XUMUMU;
TOTOBHOCTh M CHOCOOHOCTh  OOYYaloIMXCS pPYKOBOACTBOBAaTbCS B  CBOEHU

NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTaHOBKAaMHM, IMPUCYLIMMH LIEIOCTHON

CUCTEME XMMHUYECKOTro 00pa3oBaHMs;

HaJM4Ke MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIIOCOOHOCTH CTABUTh LIETH U

CTPOUTH )KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE PE3YIIbTATHl OCBOCHHUS ITpeaMeTa « XUMUD) TOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATENIbHOM JieaTenbHOCTH OpraHu3alMd B COOTBETCTBUU C
I'YMAHUCTHUYECKUMHU, COLMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTIMU U
uJeanamMu poCCUMCKOro rpakIaHCKOro o0IecTBa, IPUHATHIMUA B OOLIECTBE HOPMAMHU
U TpaBUJlaMUd  TIOBEJCHMS, CIIOCOOCTBYIOIIMMH IIpOLIECCaM  CaMOMNO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHSI TUYHOCTH 00YYarOIINXCS.

JInyHOCTHBIE  pe3ynbTaThl  OCBOEHUA  MpeaMeTa  «XHUMHSD»  OTPaXKaroT
c(OPMUPOBAHHOCTH OIbITA [IO3HABATEIBHOW U MPAKTUUYECKOW JEATEIbHOCTH

O6y‘—IaIOIHI/IXC$I 10 pCajin3alvu IIPHUHATBIX B 061H€CTB€ HGHHOCTeﬁ, B TOM 4YHCJIIC B
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HJacCTH:

1. I'paxknaHCKOro BOCIIUTAHMS

OCO3HAHHUS OOYYaIONIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBaKEHUS K 3aKOHY W MTPABOMOPSIKY;

MIPEACTABJICHHS O COIMAIBHBIX HOPMAax W MpaBUJIaX MEKINYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKON MEATCTLHOCTH TIPH CO3JaHUU YUEOHBIX
IPOCKTOB, pEIICHUWH YyYeOHBIX W TO3HABATEIbHBIX 3aJlad, BBINOJHEHUH
XUMUYCCKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyYMEHTHI

APYIuX IIPpHU aHAJIU3C PA3JIMYHBIX BUIOB y‘Ie6H0ﬁ ACATCIBHOCTH,

2. [IaTproTHYeCKOT0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOIIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACIEIHUI0 OTEYECTBEHHOU
XUMUH;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH U MPAKTUUECKOTO IPUMEHEHUS
XAMUH, OCO3HAHHUS TOTO, YTO AOCTUKEHHUS HAYKU €CThb PE3YJbTAT IJIUTEIIbHBIX
HAOJIIOICHHUM, KPOTOTIMBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, TTOCTOSIHHOTO TPYa
YUYEHBIX U IIPAKTUKOB;

WHTEpECa W MO3HABATEJIbHBIX MOTHUBOB B IIOJYYEHUM M TOCIEAYIOLIEM AaHaJn3e

uH(GOPMAITUH O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3. IlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUW, CBSI3aHHBIE C XUMHYCCKUMU SBJICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYSICh HA MOPAIBbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEAECHHUE U IMOCTYIKM CBOMX TOBAPHUILEH C MO3ULUA

HPAaBCTBCHHLIX U ITPABOBBIX HOPM U OCO-3HAHHUC HOCHC}ICTBI/Iﬁ OTHUX ITOCTYIIKOB,
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4. ®opMUPOBAHUSA KYJIbTYPbI 3/10POBbSI:

MOHMMAaHUS [EHHOCTEH 370poBOro M Oe3omacHoro oOpasa >KM3HH; HEOOXOIWMOCTH
OTBETCTBEHHOTO OTHOILICHHUS K COOCTBEHHOMY (HU3UYECKOMY H TCHXHUECKOMY
3JI0POBBIO;

co0JIr0IeHHs ITpaBmJl 0€30I1aCHOTO OOpAIlleHuUs C BEIECTBAMU B OBITY, IOBCEIHEBHOM
KU3HU U B TPYJIOBOU ACSITEIbHOCTH;

MOHUMAaHMUS LEHHOCTH TMPaBWJI WHAMBHIYaJbHOTO M KOJUIEKTMBHOTO O€30IacHOTO
MOBE/ICHUS B CHUTYAIHSIX, YTPOXKAIOUINX 3[0POBBIO M JKU3HH JIOJIEH; OCO3HAHUSA
HOCHEACTBUA M HENPUATHUS BPEIHBIX TMpUBbIUEK (YIMOTPEOJIEHUSI aJIKOroJs,

HApPKOTUKOB, KypEeHHUS);

5. TpynoBoro BocnuTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIE0BATEIBLCKON JEATEeNbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX JACATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE YYaCTHUE B PELICHUHU ITPAKTUUYECKUX 3a7a4 COLMAJIbHOU
HaIIpaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HU3YUYEHHUIO TpodeccHil pa3iuiyHOro pojaa, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUN 10 XUMUHU;

YBaXEHUS K TPYAY, JIIOJSAM TPYJla U PE3yJIbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WMHIMBHIYalIbHOW TPACKTOPHH OOpa3oBaHUS,
Oynyuieit npodeccuu U peanusaliu COOCTBEHHBIX >KU3HEHHBIX IIJIAHOB C YU4ETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XWMHU, WUHTEPECOB M TMOTPEOHOCTEM

00I111eCTBa;

6. IK0JIOrH4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKH II€JIeCO00pa3HOro OTHOILIEHHUA K MPUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

NOHMMAHUA  TJIOOATBPHOTO  XapakKTepa  HJKOJOTMYECKHUX  IpoOsieM,  BIMSIHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLMATIBLHOMN Cpeibl;
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OCO3HaHUsl HEOOXOAMMOCTH HCHOJIb30BAaHUS JIOCTHKEHUN XHUMHUU I PELICHUS
BOIIPOCOB PALMOHAIBHOTO IIPUPOIOIIOIb30BaHNS;

AKTUBHOI'O HENPHUATUSA ACUCTBUM, INPUHOCAIIMX BpEI OKPYKAKOMIEH IPUPOIHOU
cpele, yMEHUs NPOTHO3UPOBATh HEOJIArONpUATHBIE HKOJIOTMUECKUE TMOCIEICTBUA
MPEANPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAILATH UX;

HaJIM4YUsl Pa3BUTOIO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJOTHYECKON KYJIBTYPBI, OIbITa
JEATEIBbHOCTH IKOJIOIMYECKON HAIIPaBICHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS UMU
B MO3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIBHON MPAKTHKE, CIIOCOOHOCTU U

YMCHHUA AKTUBHO IIPOTHUBOCTOATH HACOJIOTHH XGMO(bO6I/II/I;

7. lleHHOCTH HAYYHOT'0 MIO3HAHHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKY;

NOHMMaHUs crienu(UKU XUMUU KaK HAayKd, OCO3HAaHUA €€ poiu B (HOpPMHUPOBAHUU
pPAlMOHAIIBHOIO HAYYHOT'O MBILUIEHUS, CO3JaHUU LIEIOCTHOTO MPEACTABICHUS 00
OKpYXalollleM MHpE KaK O E€IWHCTBE NIPUPOABI M 4YEIOBEKa, B IO3HAHUH
OPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpOoOJIEM COXpaHEHUs MNPUPOJHOTO
paBHOBECHS,

yOEXKJIEHHOCTU B 0COO0I 3HAUMMOCTU XUMHUU JJI1 COBPEMEHHOM LIMBUIIM3AIUU: B €€
T'YMaHUCTHYECKOW HANpPaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUU HOBOM Oa3bl
MaTepuaIbHON KyJIbTYpbl, PELICHUH ITI00ATbHBIX MPOOJIEM YCTONUYUBOIO pa3BUTHS
YEJIOBEUECTBA — CBIPHEBOM, DJHEPreTUUYECKOM, THUILIEBOM W 3KOJOTUYECKOU
0€30MacHOCTH, B PAa3BUTUU MEIULMHBI, 00ECIIEYEHUH YCIOBUN YCHEIIHOTO TpyAa
U DKOJIOTMYECKU KOM(OPTHOM MKU3HH KaKI0T0 WieHa 00IleCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAHMUSA CYIIHOCTH METOAOB IIO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BaTh MOIyYaeMbIe
3HAHUS I aHaiM3a W OOBACHEHMS SBJICHMM OKPYXKAIOIIET0 MHUpa H

INPOUCXOJAINNX B HEM HBMGHCHHﬁ; YMCHHUA JCJIATh 00OCHOBAHHBIC 3aKIIOYCHUS HA
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OCHOBE HAy4YHbIX ()AaKTOB W HMCIOMIUXCS MJaHHBIX C IENbI0 MOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIh30BAaTh XMMHUYECKUE 3HAHUS ISl PEIICHUS
po0JIeM B peabHBIX JKU3HCHHBIX CUTYAIIUSX;

MHTEpeca K TO3HAHMIO U UCCIIE0BATENIbCKOM NeITEeIbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO M CaMOOOpPa30BaHUIO, K
aAKTUBHOMY IOJTYYCHHIO HOBBIX 3HAHUU MO XMMHH B COOTBETCTBUU C KU3HEHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3lIuuHbIX cdepax mnpodeccuoHanIbHON

JACATCIBHOCTH.

METAIIPEIAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJabTaThl OCBOCHUS Y4e€OHOro TmpeaMera «XuMus» Ha
YpOBHE CpeHero o011ero o0pa3oBaHMs BKIIOYAIOT: 3HAYUMBbIE JUIsl (POpMUPOBaHUS
MHPOBO33PEHUS oOyyJarommxcs MEXIUCHUTUIMHAPHBIE (MeXTIpeIMETHEIE)
oOllleHayYHbIE TOHATHS, OTPAXKAIOIIME IETOCTHOCTh HAyYHOW KapTUHBI MHUpa U
cnie-IupuKy METOAOB MO3HAHMS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPTruUsi, SBIEHUE, MPOIECC, CHUCTEMa, HAayyHbId (akT, MNPUHLIHNII,
TUNO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeNIOBaHMe, HaOI0/IeHue,
W3MEpEHUe, DOKCIEePUMEHT U  JIp.); yHUBEpCaIbHbIE  ydeOHBIC  JCUCTBUS
(mo3HaBarenbHbIE,  KOMMYHUKATUBHBIC,  PETYJIATUBHBIC),  OOCCICUMBAIOIINE
dbopmupoBanrne (PYHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIBHOW KOMIIETCHIIUH
o0yyarommxcsi;  CIOCOOHOCTh  OOYyYaloIIMXCsl ~ MCMHOJIb30BaTh ~ OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHUBEPCAJbHBIE Y4YcOHBIC
JIEUCTBUS B IIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbie  pe3ysbTaThl  OTPAXAIOT  OBJIAJCHUE  YHUBEPCAIBbHBIMU
y4eOHBIMH MMO3HABATEILHBIMU, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMU JICUCTBUSMHU.

Osnaoenue YHUBEPCAIbHBIMU yueﬁnbmu NO3HABAMEJIbHLIMU OCUCMBUAMU:
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1. Ba30BbIMH JIOTHYE€CKUMHU A€iiCTBUSIMM:

CaMOCTOSTEIIbHO (POPMYIMPOBATh M aKTYaJM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LEIH JEATCIBbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JTIOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEIBHOCTH C TOCTABJICHHBIMU 1IEJISIMU;

KCNOJIb30BaTh NPU OCBOCHUY 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS] — BBIICISITh
XapaKTEepHbIC TPU3HAKKA TMOHATHUM M  YCTaHABIMBAaTh WX  B3aUMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOIINE MOHITHUS JJIsI O0OBSICHEHUS OTIIENbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAHHWS M KPUTEPUU JJIs KiIacCU(PHUKAIMU BEIIECTB M XHUMHUYECKHX
pEeaKInii;

YCTaHABJIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBS3U MEXKY U3y4aEMbIMU SIBIICHUSIMH;

CTPOHTH JIOTMUECKHE PaCCYXXJICHMs (MHIYKTUBHBIC, NEAyKTUBHBIC, IO AHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX,
(hopMyJIMPOBAThH BBIBOABI U 3aKIIIOUCHUS;

NPUMEHAThL B TMPOLECCE IMO3HAHUS HCIMOJIb3YEMbIE B XWUMHHM CHMBOJIUYECKHUE
(3HaKOBBIE) MOJEIH, IPEeoOpPa30BBIBATH  MOJCIBHBIC  IPEJACTABICHUS —
XUMHUYECKUW 3HaK (CHMBOJ) DJIEMEHTa, XuMH4eckas QopMmyna, ypaBHEHHUE
XUMUYECKOM peakiuu — TpU pelieHud Y4YeOHbIX TO3HABAaTEIbHBIX U
MPAKTUYECKUX 3a/1a4, MPUMEHSATh HA3BAaHHBIE MOJEJBHBIE TMPEACTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPHU3HAKOB M3Yy4Ya€MbIX BEHIECTB M XHMHUYECKHX

pEeaKLHnii;

2. Ba3oBbLIMHM HCCJI€I0BATEILCKHMH ACHCTBUSIMM:

BJIAJIETh OCHOBAaMH METOJ0B HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKLINM;

dbopMyIUpoBaTh LIEIM W 3aJ]aud HUCCIEJOBAHUSI, UCMOJIb30BaTh IOCTABJICHHBIC U
CaMOCTOSTENIbHO COPMYJIMPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA

ITO3HAaHUs U OCHOBBI IJIA (bOpMI/IpOBaHI/ISI TAIIOTE3bI 11O IIPOBEPKE IMPABUIBLHOCTH
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BBICKa3bIBAEMBIX CY>KICHUMH;

BJIa/ICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHHUs HAOII0JaTh 3a XOAOM MHpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (opMyIupoBaTh 00OOIICHUS U
BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MIPOJIETaHHON padoTe;

nprOOpeTaTh OMBIT YYCHUYECKON HMCCIIeOBATEIbCKON U MPOEKTHOM N1eATeIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY IIOMCKY METOJIOB

PCHICHUA MMPAKTHYCCKUX 3a/1aY, IPUMCHCHHUIO PA3JIIMYHBIX MCTOAOB IIO3HAHMA

3. PadoToii ¢ undopmanmeii:

OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHMKAX HWH(OpManuu (Hay4dHO-TIOMYJIsipHas
auTepaTypa XMMHUYECKOTO COJIEp)KaHWs, CIPABOYHBIE MOCOOHS, PeCypChl
WNutepHeTa), aHanu3upoBaTh MHPOPMALMIO pA3IMYHBIX BUIOB U  (HOpM
Mpe/ICTaBICHHUSA, KPUTHUYECKH OLICHHBATH eé JIOCTOBEPHOCTH "
HEMPOTUBOPEUNBOCTD;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHATHh Pa3IUYHbIE METOJIbI MPHU MOUCKE U 0TOOpe
nH(popmanuu, HEOOXOIMMOM JUIsl BBIMOJHEHUS y4eOHBIX 3aJad ONpeneiaEHHOro
THUTIA;

npuodpeTaTh OTIBIT UCITIOJIb30BaHUS UH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PAa3IMIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTHUMAaNIbHYIO (OpMy mpenacTaBieHuss WHOOpMAIUU
(cxempl, rpaduKy, TMarpaMmbl, TAOJIUIIBI, PUCYHKH U T. 11.);

WCIIOJIh30BaTh HAYYHBIM SI3bIK B KAa4eCTBE CPEIACTBA NPH paboTe C XWMHUYECKOU
nH(popMaIuen: NPUMEHITh MEXKIpPEAMETHbIC ((PU3NUECKHe W MaTeMaTHYECKHUE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

MCTIONb30BaTh M MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISITHOCTH.

06J1a0euueyuu6epcaﬂbubmu KOMMYHUKAMUGHbBIMU oelicmeuamu:
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3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXXJAaeMOM TeMbl B XOJ€ Juajora W/WiH
IUCKYCCUH,  BBICKa3blBaTh  HJ€H, (OPMYyJIHpPOBaTb CBOM  NPEJIOKEHUSA
OTHOCHUTENBHO BBIIIOJIHEHUS ITPEIOKEHHON 3a0a4H;

BBICTYIIATh € IIPE3CHTAlMEld PE3yJIbTaTOB  ITO3HABATEIIBHOM  JIESITEIIBHOCTH,
ITOJIyYEHHBIX CAMOCTOSITENIBHO UJIM COBMECTHO CO CBEPCTHUKAMU ITPU BBIITOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW pabOThl MO HCCIEJOBAHUIO CBOWCTB
U3y4aeMbIX BEILLECTB, peaau3aluy YYeOHOro MpoekTa u (opMyIHpoBaTh BHIBOJBI
[0 pe3yJibTaTaM NPOBEAEHHBIX HCCICIOBAHWM IMYTEM COTJIACOBAHUS NO3WULIMMA B
X0J1€ 00CyX/1eHNsI 1 OOMEHa MHEHUSMHU.

Osnaodenue ynugepcanbHblMu pecynamueHbIMU OCliCHEUAMU:

CaMOCTOATENIBHO  IUIAHUPOBaTh U OCYLIECTBIATH  CBOKO  ITO3HABATEIBHYIO
NEeATEIIbHOCTh, Olpenensas €€ Lend W 3aJadd, KOHTPOJUPOBaTh MU II0 MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpPEHJaraéMblii ajaropuT™M JEHCTBUA TIpH
BBIMIOJJHEHUHM YYE€OHBIX W HCCIEJOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CIMOCOO UX peuleHHs] C Y4YETOM MOJIY4YEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILECTBIIATH CAaMOKOHTPOJIb CBOEU JEATEJIBHOCTH Ha OCHOBE CaMOAaHAINM3a U

CaMOOIICHKU.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yNbTaThl OCBOCHUSI MPOTPAMMBI CPETHEr0 OOIIero o0pa3zoBaHUs
M0 XMMUU Ha 0a30BOM YPOBHE OPUEHTUPOBAHBI Ha 00ECIEUCHHUE MPEUMYIIIECTBEHHO
o01eo0pa3oBaTebHON U OONIEKYJBTYPHOW MOATOTOBKH oOy4varonuxcs. OnHu
BKJIFOYAIOT: crienu(uueckue s y4eOHOro mpeaMera «XUMHs HaydHbIC 3HAHWS,
YMEHUSI U CIOCOOBI JIEUCTBUN O OCBOCHMIO, MHTEPHPETAIIMU U MPEOOpa30BAHUIO
3HAHHUM, BUABI IEITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUU

B pa3jIMYHBIX yLIC6HBIX N pCAJIbHBIX JKXU3HCHHLIX CUTYyallUAX, CBA3aHHBIX C XUMHUECH.
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B mporpamMme 1o XuMuH NpeIMETHBIE PE3YJbTAThl MIPEACTABICHBI 110 roAaM

M3ydeHHsI KaK Ha 0a30BOM, TaK M Ha yenyOiénHom YPOBHSIX (BBIZCICHO KYPCUBOM).

B 10 kgacce mpeaMeTHble pe3yJbTaThbl OCBOeHHsI Kypca «Opranumyeckas

XHMUSD OTPAKAIOT:

1) cghopmuposannocme  npedcmasénenutl: O  XAMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJM XUMHH B TIO3HAHUU SIBICHHM
npupoasl, B (HOPMUPOBAHUM MBINUICHUS W KyJbTYPhl JUYHOCTH, €€
(GyHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOJMMOM ISl pEHICHUS MPAKTHYECKUX
3alad U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
MIPUPOJTHOM CPEJE;

2) enadenue CUCTEMOI XUMHUYECKUX 3HAHUH, KOTOpas BKJIFOYAET:
OCHOBOITOJIATAIONINAE TIOHATHS (XMMHUYECKUU DJIEMEHT, aToM, JJEKTPOHHAs
o0oJioyka  aroma, MOJIEKyJia, BaJCHTHOCTb,  AJIEKTPOOTPUIIATEIHHOCTD,
XUMHUYECKasi CBs3b, CTPYKTYpHas ¢popmMyia (pa3BEpHyTast U COKpAIIEHHAs), MOJIb,
MOJISIpHAsT Macca, MOJSIPHBIA OOBEM, YIIIEPOMHBIN CKeneT, (yHKIHOHATbHASA
rpynmna, paaukal, H30MEpHs, H30MEpbl, TOMOJOTUYECKHH psJ, TOMOJIOTH,
YTJIEBOJOPO/IBI, KUCIIOPO/I- M a30TCOICPKAIINE COCTUHECHUSI, MOHOMEP, TTOJIMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIMHEHHSI); TECOPUU U 3aKOHBI
(Teopusi cTpoeHusi opranudeckux BeriecTB A. M. byTiepoBa, 3akoH coxpaHeHUs
MacChl  BEIIECTB);  3aKOHOMEPHOCTH, CHMBOJHYECKUH  S3BIK  XHMUH;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAIINE B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XWMHYECKHUX SBICHHH, (PAKTOJOTHYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH W O€30TacHOM HCITOJIb30BAHUN BaXKHEHIIIMX OpPraHUYECKUX
BEIIECTB B OBITY M MPAKTUIECKON IEATETLHOCTH YEJIOBEKA;

3) cgopmuposannocmv  ymenull 6biA6IAMbL XAPAKTEPHBIC MPHU3HAKH IOHSATHUH,
yCTaHABJIMBATh UX B3aUMOCBS3b, UCNOIb3084Mb COOTBETCTBYIOIINE MOHATHS TIPU
OTMCAHWUH COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COCTMHECHHUIA,
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4)

5)

6)

7)

8)

chopmMupo8anHocms  YMeHUll  UCNONIb306aMb XUMUYECKYI0 CHMBOJUKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysT OpraHMYECKUX BEIIECTB MW yPaBHEHUNW XUMHUYECKHX PEaKIIHil;
U320masIueams MOJEIN MOJICKYJI OPraHUYECKUX BEIIECTB ISl WILTIOCTPAIUU UX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

chopmupo8anHocmy  yMeHUull YCMAaHaeIueams TPUHAIUICKHOCTh HN3YyUYEHHBIX
OPraHUYECKUX BEHIECTB IO HX COCTAaBy M CTPOCHUIO K OINPEeIeIEHHOMY
KJIaCcCy/Tpynne COeIWHEeHUN (yTJIEBOJOPOMbI, KHUCIOPOA- U a30TCOACpIKaIIne
COCIMHEHUS, BBICOKOMOJEKYJSIPHBIE COCIUHEHUS); Oaséamb UM Ha3BaHUS I10
cuctematudyeckoit Homenkiarype (IUPAC), a taxke NPUBOAWTH TPUBUAILHBIC
Ha3BaHMs OTIEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOIWICH, AlETUJICH,
ATUJICHTJIMKOb, TIULEPUH, PeHos, GopManbaeru, aneTaabIerul, MypaBbUHAS
KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTa, CTEapUHOBAas KHUCIOTA,
II0K03a, (PyKTO3a, Kpaxmal, eJUTi0JI03a, TIUIYH);

cghopmuposanHocmes ~ yMeHus  onpeoensms  BUABL XMUMHYECKOM CBSI3U B
OpTraHUYECKUX COEAMHEHUSX (OAUHAPHBIE U KPATHBIE), KOBANEHMHASl U UOHHAS
C6513b, 0- U P-C853U, B00OPOOHASL CBA3b),;

cpopmMupo8aHHoCcmy  YMeHUsi NOOMEepAHCOams HA  KOHKPEMHbIX Npumepax
xXapakmep 3a8UCUMOCIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUU
om KpamHocmu U muna KO8aJeHmHOU C6:3U (0- U T-C6A3U), 63AUMHO20 GIUAHUS
amomo8 u 2pynn amomo8 8 MOJeKyaax,

chopmMupo6anHocms ~ yMeHUs NpUMEeHAmMb TIOJOXKEHUS TEOPUU  CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa 1151 00bsiICHEHHsI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;
chopmMupo8anHoCcms YMeHUl XapaKkmepu3oeams COCTaB, CTpOEHUE, (husnuecKue
U XUMHUYECKHE CBOWCTBA TUIHUYHBIX TMPEICTABUTEICH pa3IMUHBIX KJIAaCCOB
OpraHUYECKUX BEIIECTB (METaH, dTaH, dTUJICH, MPOIUJICH, alleTUIeH, OyTaaueH-

1,3, metwiOyTaauen-1,3, 6eH307, METaHOJI, 3TaHOJI, ITUJICHTJIUKOJb, TJIUIEPHUH,
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9)

deHou, aneraabAeThl, MypaBbUHAS M YKCYCHAs KHCJIOTHI, TJIIOKO3a, Kpaxmal,
LEJUII0JI03a, AMUHOYKCYCHAsl KUCJIOTA); WIIOCMPUpo8ans TEHETUUECKYIO CBA3b
MEXIYy HHUMHU YPaBHEHUSMHU COOTBETCTBYIOUIMX XHUMHUYECKUX pEaKIUid ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

copmMUpo8aHHoCmy YMEHUL XapaKkmepuzo8ams cocCmas, cmpoenue, guzuieckue
U Xumuyeckue COUCMBA MUNUYHBIX Npedcmagumeneli pa3IudHbIX KlacCco8
Op2aHU4ecKux ewecms. aikamos, YUKIOAIKAHO8, AIKEeHO8, AIKAOUeHO08, AIKUHOS,
APOMAMUYECKUX Y2lle8000P0O008, CNUPMO8, Alb0e2Uud08, KemoHO8, KAPOOHOBLIX
KUCIOM, NPOCMBIX U CILONCHBIX IPUPOB, HCUPOB, HUMPOCOEOUHEHUU U AMUHOS,
AMUHOKUCIOM,  0enKos,  yene8o0o8  (MOHO-, Ou- U  HOAUCAXAPUOOB);
ULTIOCMPUPOBAMb — 2EHEMUYECKYI0  C853b  MedcOy  HUMU  YPABHEHUSMU
COOMBEMCMBYIOWUX XUMUYECKUX Deakyuti ¢ UCHOIb308AHUEM CMPYKMYPHBIX
dopmyn;

chopMUpo8aHHOCmMb yMeHUs Xapakmepuszo8ams WCTOUHHUKHU YTIJIEBOJIOPOIHOTO
Chipbsi (He(dTh, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI UX MEPEepadbOTKH U

MPaKTUYECKOE MPUMEHEHHE TIPOAYKTOB MepepadboTKH;

10)cpopmuposannocms  ymenuti  npo6oOumv  BHIUUCICHUS 1O XHUMHUYCCKHM

ypaBHEHHUSM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peakiuu 1O M3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO M3 HCXOJHBIX

BEILECTB MUJIM MPOAYKTOB PEAKIIIH);

11) cchopmuposannocme ymenuil eradems CUCTEMOMN 3HAHHI 00 OCHOBHBIX METOAAX

HAy4yHOrO0 TO3HAHUS, HWCIOJB3YEMBIX B XMMHUM TPU HM3YUYCHUH BEIIECTB U
XUMHYCCKUX SIBIICHUI (mabsroneHue, U3MEpEHHUE, SKCIIEpUMEHT,
MO/JICIUPOBAHUE), UCNONB308AMb CUCTEMHBIE XUMUUYECKUE 3HAHUS JJISI TIPUHSITHUS
pelIeHn B KOHKPETHBIX JKM3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHHUCM;
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chopmMupo8aHHoCcmy  GIAOEHUSI CUCMEMOU 3HAHULL O eCcmecm8eHHOHAYYHbIX
Memooax NO3HAHUsL — HAOIIOOeHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHME
(PeanbHOM U MbICIEHHOM) U YMEHUsI NPUMEHSIMb JMU 3HAHUSL,
copMUpoBaHHOCMb YMEHUSI NPUMEHAMb OCHOBHblE ONepayuu MblCIUMENbHOU
O0esimebHOCU — AHAIU3 U CUHMe3, CpasHeHue, 0000uenue, CUCMeMamu3ayuio,
8blsAGIeHUe NPUYUHHO-CILEOCMBEHHBIX C853ell — 01 U3YUeHUsl CBOUCME 8euecms U
XUMUYECKUX PeaKyui;

12)cpopmuposannocmes ymenuii cobriodams npasuia TOJIb30BaAHUS XUMHYCSCKOU
MOCy/I0Ol M Ja00paTOpHBIM O0OPY/IOBAaHMEM, a TakKe IpaBuWiia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

13)cpopmuposannocmv  ymenuiti  naaHuposamev W GbINOJHAMb ~ XUMHUYCCKHMA
DKCIIEPUMEHT (TIPEBpAIllEHUs OPraHWYeCKUX BELIECTB TMPU  HArpeBaHUU,
MOJIyYCHUE OTWUJICHA W W3YYCHHE €ro CBOWCTB, KAaYeCTBCHHBIC pPEAKITUU
OpPTaHWYECKUX BEIIECTB, JCHATypaIlus OCIKOB TIPH HArpeBaHWM, I[BETHHIC
peakiiuu OEIKOB) B COOTBETCTBHHM C MpaBUJIaMU TEXHUKH O€30MacHOCTH TpHU
oOpallleHuH ¢ BEHIECTBAMHU M JIaOOPaTOPHBIM OO0OPYJIOBAHUEM, HPEOCMAB/IsAMb
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUHA W ¢hopmyruposams BBHIBOABI HAa OCHOBE OTHUX
pe3ynbTaTOB;
CPOPpMUPOBAHHOCINL  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUNDb
XUMUYECKUU JKCnepuMenm (noayuenue U U3yyeHue CEOUCME OpcAHUYECKUX
sewecms, KauecmeeHHvle peakyuu yeieo00po008 pPA3IUUHBIX KIACCO8 U
KUCTIOPOOCOOEPHCAWUX OP2AHUYECKUX 8eujecms, peuleHue IKCNepuMeHmanbHbiX
3a0ay no PAcnoO3HABAHUIO OP2AHUYECKUX Gewecms) ¢ cobmooeHuemM npasu
be3onacrHoeo obpawjenuss ¢ seuwjecmeamu U J1aboOpamopHviM 000pyO08aAHUEM,
Gopmynupoeams yenv UCCie008anus, npedcmasiams 8 paziuiHol opme

PE3Ybnanibl IKCNepuUmMenma, anaiusuposams U Ooyerueantb Ux ()OCWZOGQPHOCmb,'
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14)cpopmuposannocms — ymenuti  KpUmMuuecku — aHAIU3UPOBAMb  XUMHUYECKYIO
uH(dopMaIuio, mojiy4aemMyro u3 pazubix ucrounuko (CMU, UuTepuer u ap.);
choOpMUPOBAHHOCMb ~ YMEHULl:  OCYWEeCmBIsAmb  YeleHanpasieHHulll  HOUCK
XUMUYECKOU UHpOpMayuy 68 pasiuiHblX UCHOYHUKAX (HAYYHAS U YUeOHO-HAYYHAS
numepamypa, CMHWH, Humepnem u Op.), Kpumuuecku  aHaIU3UpPOB8aAMb
Xumuyeckyro  ungopmayuro, nepepabameiamsv €€ U UCNOIb308AMb 8
COOmMBemMCcmeuU ¢ NOCMAasIeHHoU YueOHOoU 3a0ayell

15) cchopmuposannocme VMeHU cobnodams npasuia AKOJIOTHYECKHU
1[€J1€CO00Pa3HOro MOBEACHHMS B OBITY U TPYAOBOM AEATENBHOCTU B LIEISAX
COXpaHEHHUsI CBOETO 3J0POBbS U OKPYXKarOLIEH NPUPOJHOM CPEIbl; 0CO3HABAMD
OIMaCHOCTb BO3JICHCTBUS HA )KMBBIE OPIaHU3MbI OIPEICIEHHBIX OPraHUYECKUX
BEIIECTB, IMOHUMAas cMbica nokazatens [IJK (mpenenpHOil momycTUMOM
KOHILIGHTpAIluu), NOSACHAMb, Ha TpPUMEpax  CIOCOObl  YMEHBIICHHUS U
MPEIOTBPAIICHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;
AHATUZUPOBAL YENecOO0OPA3ZHOCMb NPUMEHEHUs. — OP2aHUYEeCKUX  8euecms 8
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUsI COOMHOUEHUS PUCK-NOIb3d

16)anms  oOydarommxcsi ¢ OTPAHMYCHHBIMH BO3MOXHOCTSIMH 370POBbSI: YMCHHE
OPUMEHATHh 3HaHUs 00 OCHOBHBIX JOCTYIHBIX METOJAaxX IO3HAHUS BELIECTB U
XUMUYCCKUX SBJICHUM;

17)ans chaenbix U CIA0OBUASIIMX OOYYAIONIUXCSA: YMCHHE HMCIOJb30BaTh peibe(HO

TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpaitns nis 3anucu XuMudeckux GopmMyi.

B 11 kuacce mnpeaMeTHble pe3yabTaTbl 0CBOeHUs1 Kypca «OO0mas u

HEOPraHu4YeCcKasi XMMH» 0TPAKAIOT:

1) cgpopmuposannocme  npedocmagienuti: O  XUMHUYECKOH  COCTaBISFOLICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpA, POJIM XUMUU B TO3HAHUU SIBJICHUUN
IpUPOJIbI, B POPMUPOBAHUN MBIIIJICHUS U KYJIbTYpPbl JIMYHOCTH, €€

(GyHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOAUMOM JUIsl pEIIeHHs] MPaKTHYECKUX
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2)

3)

3alad U JKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U
MIPUPOIHOM Cpenie;

eraoenue CHCTEMOM XUMHYECKHUX 3HAHUH, KOTOpast BKJIIOYACT:
OCHOBOITOJIAraloIye MOHATHS (XMMHYECKUH 3JIEMEHT, aToM, M30ToIm, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIXM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIM OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBS3b
(KoBaJICHTHasi, WOHHAs, METa/NIMYeCcKas, BOJOpPOJHAs), KpUCTAJIMYECKas
pEMETKA, TUIBI XUMHAYECKUX PEAKIUM, PACTBOP, BJIECKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAST JTUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOM peakIu, XMMHUUYECKOE PaBHOBECHUE; TEOPUM U 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOU JHcconnanuu, nepuoanueckuit 3akon Jl. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS YHEPTUU
MpY XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIINE B OCHOBE IMOHHMAHWS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUU, (PAKTOJIOTUUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJTYYeHUH U O€30ITaCHOM HMCIIOJIb30BAHUH BaKHEHUIIINX HEOPTaHUIECKUX
BEILIECTB B OBITY U MPAKTUUECKOU IESITEILHOCTH YEJIOBEKA;

co8peMeHHble NPeoCmasieHUss 0 CMPOeHUU 6ewecmea Had amoOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMONEKVJISIPHOM YPOBHSAX, NPeOCMAaBIeHUsi O MeXaHU3MAax
XUMUYECKUX Pearyutl, mepmoOUHaAMUHLECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHISX
UX NpoOmMeKaHus, O XUMUYECKOM pABHOBECUU, pacmeopax U OUCHEPCHbIX
cucmemax, ¢hakmonocuyeckue ceeoeHuss 0 CeOUCmaax, cocmaese, NOJY4eHuu u
0e30NACHOM UCNONB30BAHUU BANCHEUUWUX HEOPSAHUUECKUX 6eujecms 8 Ovbimy u
NPAKmMu4eckou  OesamenbHOCmU  Yel08eKd, OO0WUX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCNEA,

chopmuposanHocms ymMeHull 8bla81amb XapaKTepHblE TPU3HAKU TOHSTHH,
YCmanaenueams MX B3aUMOCBS3b, UCHOb306aMb COOTBETCTBYIOIINE ITOHSITHUS

IIpHU OIIMCAHHMHU HCOPIraHNYICCKUX BCIICCTB U UX HpeBpaHleHHﬁ;
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4)

5)

6)

7)

chopmMupo8anHocms  YMeHUll UCNONb306aMb XUMUYECKYI0 CHMBOJUKY IS
cocTtaBieHus (OPMYyJ BEIIECTB M YpPaBHEHUH XMMHUYECKUX  PEAKIIHiA;
cucremarnyeckyro HomeHkIaTypy (IUPAC) u TpuBHaibHbIC Ha3BaHMS OTACIbHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbBIH Ta3, YIJICKUCHBIA ra3, aMMHak, raméHas
U3BECTh, HETAIEHAS U3BECTh, TUTHEBAS COMA, TUPUT U JIP.);

chopmupo8anHocms yMeHul onpeoensms BAJEHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHCHUSIX PA3IMUYHOTO COCTABa; BUJ XUMHUYECKOUN
CBsI3M (KOBaJICHTHAs, HIOHHAsI, METAJNINYECKasi, BOJOPOIHAS) B COCTUHEHUSAX; THI
KPUCTAJUTMYECKOW PEMIETKH KOHKPETHOTO BEIIEeCTBAa (aTOMHAs, MOJICKYJISIpHas,
WOHHAs!, METAJNIMYECKas ); XapakTep Cpe/ibl B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX
COCJIMHECHUN;

copmupo8anHocms yMeHuss 00BACHAMb 3ABUCUMOCNL CBOUCME Beuecms om
8UOA XUMUYECKOU C8A3U U MUNA KPUCTIALIUYECKOU peuémru, OOMeHHbIL U
OOHOPHO-AKYENMOPHBIL MEXAHUZMBL 00PA308AHUSL KOBATIEHMHOU C853U;
chopmMuposarnHoCcms yMeHUll YCMaHasiueams MPUHAIIICHKHOCTh HEOPTAaHUIECKUX
BEII[ECTB 10 UX COCTaBYy K OMPEETIEHHOMY KJIacCy/TpyIie coequHeHu (TIpOoCThIe
BEIIECTBA — METaUIBl W HEMETAIbl, OKCHJBI, OCHOBAHHS, KHCIIOTHI,
amM(pOTepHbIC THIPOKCHIBI, COJIN);

copMUpo8aHHOCMb YMEHUIL! KIACCUPUYUPOBAMb. HEOP2AHUYECKUE 8eUleCnEd No
Ux cocmasy, Xumudeckue peakyuu no pasiuyHvlM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eeujecms, meniogomy 3ggexmy peaxyuu, usMeHeHuro cmeneHet
OKUCNEHUs IIIeMEeHmMOo8, O00pamuMOCmu, YY4acmuro Kamaiuzamopa u m.n.);
CAMOCMOSAMENLHO 8blOUPAMb OCHOBAHUS U Kpumepuu O0as KilacCuguxkayuu
U3 YAeMbIX BeUYeCm8 U XUMUYECKUX PeaKyull;

chopmuposanHoCms yMeHUull packpbléams CMBICHT TieproAndeckoro 3akona 1. U.
MenpeneeBa u 1eMOHCTPUPOBATH €TO CUCTEMATU3UPYIOITYI0, OOBSICHUTEIBHYIO U

MPOTHOCTHYECKYIO (DYHKIUU;
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8)

9)

copMUpo8aHHOCMb YMEHULl XapaKkmepuz08ams dIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mnepuonioB [lepnoanueckoil cucTeMbl XUMHUYECKUX
anemeHToB [I. M. MenneneeBa, MCHONb3ysl MOHATUSA «S-, P-, O-3JEKTPOHHBIC
opoUTaIN», «IHEPTETUUECKUE YPOBHUY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHHS
CBOMCTB XMMHMUYECKHX AJIEMEHTOB M HMX COCIMHEHMH MO MEpUoJlaM U TpyIIam
[leprognyeckon cucTeMbl XUMUYECKHX d1eMeHToB [[. . Menneneesa;
«OCHOBHOE U B8030YIHCOEHHOE IHepeemuyecKue COCMOAHUL amomay, 0ObACHAMY
3AKOHOMEPHOCMU UBMEHEHUST CBOUCME XUMUUECKUX DJIEMEHMO8 U UX COeOUHeHUl
no nepuooam u epynnam Ilepuoouueckou cucmemol [{ U Menoeneesa, eanenmmole
B03MONCHOCIU  AMOMO8 JJIEMEHMO8 HA OCHOB8E CMPOEHUs UX IJIeKMPOHHbIX
obonouex

cpopmuposannocmo  ymenuil  xapakmepuzoeamv  (onucwieamsv) — oOume
XUMUYECKUE CBOICTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB;
noomeepocoams CylIECTBOBAHNE TEHETUUECKOW CBA3U MEXy HEOPTaHMYECKUMU
BEILECTBAMH C TOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;
copmMUpo8aHHoCmy  YMeEHUs — packpwléamsv — CYWHOCMb:  OKUCIUMENbHO-
80CCMAHOBUMENbHBIX  PeaKyutl NOCpPeOCmeoM COCMABIEHUSl  JIeKMPOHHO20
oanamca smux peakyuil, peaxyuii UOHHO 20 OOMeHa NYMéEéM COCMAGNeHUs Ux
NOJHBIX U COKPAWEHHBIX UOHHBIX YPABHEHUlU, peakyull uoponu3d; peaxyut
KOMnieKcoobpazoeanus  (Ha  npumepe  2UOPOKCOKOMNIEKCO8  YUHKA U

ANIOMUHUS);

10) chopmuposannocme  ymenus Kiaccuguyuposams XUMHUECKHE PEAKIUU 110

pa3IMYHBIM TpU3HAKaM (YUCITY W COCTaBy PEarupyrOIIUX BEIIECTB, TEIJIOBOMY
b dexTy peaknuu, U3MEHEHUIO CTENEHEH OKHCIICHHS JIEMEHTOB, 0OPaTUMOCTH

peaKiny, y9acTUIO KaTaanu3aTropa);

11)cpopmuposannocmes ymenuil cocmaensimes YPaBHCHUS PEAKIUH pa3IMYHBIX

TUTIOB; TIOJHBIE W COKpAIIEHHBIC YPAaBHEHHSI PEaKIMid HMOHHOTO OOMEHa,

YUYUTBIBAA YCJIOBUA, IIPU KOTOPBIX 9THU pCaKIH UAYT 10 KOHIIA,
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12)cpopmuposannocms  ymenuii  npoeooumv — PEAKIMH,  OITBEPKIAIOIIHE
KAueCTBEHHbIM COCTAaB PA3IMUYHBIX HEOPTraHWYECKUX BEILECTB; pPACHO3HABAMDb
OTBITHBIM MTyTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX pacTBOpPaX HEOPTraHUYECKUX
BCIIECTB;

13)cpopmuposannocms ~ ymenuil  packpvléams — CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca
ATUX PEaAKU;

14) chopmuposannocme ymenuti 06vACHIMb 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IUYHBIX (AKTOPOB; XapakKTep CMENIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (mpuniun Jle [latenbe);
cghopmuposanHocmes ~ yMeHUs  OOBACHAMbL — 3AKOHOMEPHOCMU — NPOMEKaAHUs
XUMUYECKUX PeaKyull ¢ Y4émom Ux dHepeemuyecKux XapaKmepucmuk, Xxapaxkmep
U3BMEHEHUsI CKOPOCMU XUMUYECKOU peakyuu 6 3aBUCUMOCHU OM  PA3IUYHbIX
Gdaxmopos, a marxdce xapakmep CMeWeHUs XUMUYECKO20 pPAGHOBeCUs NOO
eruUsIHUEM BHewHUX go30elicmautl (npunyun Jle [llamenve),

15)cpopmuposannocme  ymenuil  xapakmepuzoéams ~ XAMUYECKHE  IPOIIECCHI,
JIeKAIe B OCHOBE MPOMBIIIUICHHOTO TIOJNYYCHHSI CEPHOW KHCIIOTBHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEJCTABICHUH 00 OOIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BOJICTBA;
chopMUpoBaHHOCMb YMEHUS XapaKmepuzoeams XuMmuiecKue peakyuu, rexcaujue
8 O0CHOBE NPOMBIUIECHHO20 NOJYYEHUSI CEPHOU KUCIOMbl, aMMuaxa, ooujue
Hayuuvle NPUHYUNBL XUMUYECKUX NPOU3BOOCMSE, 1eneco0bpa3sHoCmb NPUMEHEHUS]
Heop2aHUu4ecKux 6ewecms 6 HNPOMBIUACHHOCMU U 6 Oblmy C MOYKU 3PEeHUs
COOMHOUEHUS PUCK-NONb3A;

16) cchopmuposannocmes  ymenuti  npoeoOums BBIYUCICHUS C HCIOJIb30BAaHHEM
MOHSTHUSL «MacCcoBas JIOJSl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IPU XUMUYECKUX PEAKIIMSIX, MacChl BEIIECTBA WK 00BhEMA ra30B MO U3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MACCC WUJIU O6T>éMy OJIHOI'O M3 YYaCTBYHOIIHUX B PCAKINU
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BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakiMy Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEIECTB, IPEBPAILICHUS] U COXPAaHEHUS SHEPTHH;

copMUpoBaHHOCMb YMEHUsL NPOBOOUMb PACUEMDBL. C UCHONb308AHUEM NOHAMULL
«maccosas 0ons eewjecmed 6 pacmeopey U «MOJAPHASL KOHYEHMPAYUY,
maccsl gewjecmea Ui 00veémMa 2aza No U38eCMHOMY KOJUYECm8y Geujecmsaa,
macce unu 00vbEMY 00OHO20 U3 YUACMBYIOWUX 6 pPeaKyuu 8eujecms, menio8020
aghghexma peaxyuu, 3HaueHus 6000POOHO20 NOKA3AMENS PACMEOPO8 KUCIOM U
wenouel ¢ U36eCMHOU CMENeHvbl0 OUCCOYUayuu, maccwl (06véma, Koauuecmea
sewjecmea) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHbIX 8euecma OaHO 8 BUOe
pacmeopa ¢ onpedenréHHoOU MAcco8ou 0oaell pacmeopEeEHHO20 euecmaead Uiu 0aHO
8 uzbvLimKe (umeem npumecu), 001U BbIX00A NPOOYKMA pearyuu; 0O0bEMHbIX
OMHOWEHUU 24308,

17)cghopmuposannocmes ymenuii cobnrodams npasuia TOJNH30BAHHS XUMHUYECKOU
MOCYJI0OM M Ja0OpaTOPHBIM O0OpPYIOBAHHMEM, a TaKXKe MpaBWiIa OOpaIIeHHs C
BEII[ECTBAMH B COOTBETCTBHM C WHCTPYKITUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

18) chopmuposannocme  ymenuti  niaHuposamev U GbINOAHAMbL — XUMUYECKUH
IKCIIEPUMEHT (pa3ioXKeHHe MEepOKCHIa BOJAOPOAa B MPUCYTCTBUU KaTalM3aTopa,
ONpeNesieHue Cpelbl PacTBOPOB BEUIECTB C IOMOINBIO YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUAE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOW PEAKITUH,
peaklui MOHHOIO OOMEHA, KaueCTBEHHbIE pPEaKIMM Ha Cyiab(aT-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHHUSI; pElIeHNEe SKCIEPUMEHTAIBHBIX 3a/1ay IO
Temam «Metamiey u «Hemeramib») B COOTBETCTBUU C TPaBUIAMU TEXHUKU
0e30macHOCTH MPU OOPAIEHNH C BEIIeCTBAaMH U J1a00paTOPHBIM 000pYI0BaHUEM,
npeocmasnames Pe3yJabTaTbl XHMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (hopmynupoeams BHIBOABI HA OCHOBE

9TUX PE3YJIbTATOB,
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cPoOpMUPOBAHHOCINL  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYECKUNl ~ IKCnepumeHm  (npogeoenue  peakyuii  UOHHO20  0OMeEHa,
noomeepoicoeHue  KaueCcmeeHHo20  COCMABa  HeOP2aHUYeCKUX  8eujecms;
onpeoenenue cpeodbl pacmeopos eujecms ¢ NOMOWbI0 UHOUKAMOPOS, U3YUYeHUe
GIUAHUS PA3TUYHLIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuleHue
9KCNepUMeHmanbhvlx 3a0a4 no memam «Memannvly u «Hememannwvry) c
coonrodenuem npasul 6€30nacHo20 0Opauetus ¢ 8ewecmeamu U 1ad0pamopHbim
obopyoosanuem, Gopmyiuposams yeib UCCIe008AHUS, NPeOCMABIAMb 6
pasiuyHou  opme  pe3yrbmamol 9KCnepumMenma, aHanu3uposams U
OYeHUBamsb Ux 00CMOBEPHOCb,

19)cpopmuposannocms  ymenuti  KpUMuuecku — aHAIU3UpO8amv — XUMHUYECKYIO
uH(pOopMaIuIo, OJIy4aeMyto 13 pa3Hbix uctounukoB (CMU, UuTepuer u ap.);

20) chopmuposannocmo yMmeHuu cobnodams npasuia HKOJIOTHYECKU
[[EJIE€CO00Pa3HOr0 TOBEJACHUS B OBITY M TPYJOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHHUSI CBOETO 3JI0OPOBBSI W OKPYKAIOIICH MPUPOTHOW CpEIbl; 0CO3HABATH
OIMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI OIPEACIEHHBIX BEIIECTB,
noHumasi cmeicn mnokasarens 1K (mpenenbHOM MOMyCTHMOW KOHIEHTpPAIIHH),
NosCHAMb Ha TIPUMEPAX CIIOCOOBI YMEHBIIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa,
cpopmuposaHHocmy YMeHuli. coOI00ams Npasuld NONb306AHUSL XUMUYECKOU
nocyoou u J1a6opamopHviM 000pY008aHUEM, 00pAWeHUsT C BeujecCmeamu 8
COOMBEeMCcmMEUY ¢ UHCMPYKYUAMU NO BbINOJHEHUIO 1AO0PAMOPHLIX XUMUYECKUX
ONbIMOG, IKOJIO2UUECKU 1eNecooOpasHo2o NogeoeHuss 6 Ovimy u mpyoosol
0esImeNbHOCMU 8 YENsX COXPAHEHUSl C80e20 300P08bsl, OKpYICaloueli NpUupoOoHol
cpedbl U OOCMUMNCEHUSI €€ YCMOUYUBO20 pA3BUMUS, O0CO3HABAMb ONACHOCHb
MOKCUYECK020 OeUCEUs HA JHCUBbIE OP2AHUSMbL ONPEOETIEHHBIX HEOP2aHUYECKUX
sewjecms, noHumas cmvicn noxazamens IIJJK (npedenvroti donycmumou

KOHYeHmpayuu), cghopmuposanHocmo VMEeHUU. 0Cyuecmenamo
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YeneHanpasienHblll NOUCK XUMUYEeCKOU UHGOpMayuy 8 pasiudHblX UCHOYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepnem u Op ), kpumuuecku
AHANU3UPOBAMb  XUMUYECKYl0  uH@opmayuro,  nepepabamviéamsv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4eOHOU 3a0ayeli

21) st 0OydYaroImUXCsl € OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3JI0POBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

22) Ui clenbIX U CIa0OBHIAIIMX OOYYAOUIMXCSA: YMEHHE HCIIOJIB30BaTh Pelibe(hHO
TOYEUYHYIO cucTeMy oO0o3HaueHuil JI. bpaiins nms 3anucu XxuMuyeckux (Gopmyi.
Pesynbratel oOyueHuss Ha ©0a30BOM YpPOBHE OpPHUEHTHPOBAHbI Ha OONIYIO

(GYHKIUOHATBHYIO TPAMOTHOCTh, TOJYYEHHE KOMIETEHTHOCTEH MJis MOBCEIHEBHOU

KU3HU U 00IIero pas3BuTusi. Pe3ynbrarsl oOydeHUss Ha YrIyOJEHHOM YpOBHE

OpDUEHTHUPOBAaHbl  HA  IIOJYyYEHUE  KOMIIETEHTHOCTEM  JUIA  MOCIEAYIOLIEH

npodeccoHanbHOM NESITEIbHOCTH KaK B paMKax JJAHHOW MpeIMETHON 00JacTH, TaK U

B CMEXKHBIX C HEW 00J1aCTAX.
COIEPXAHHUE YYEBHOI'O ITIPEAMETA «XUMMSI»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA3OBBI YPOBEHD

Teoperuyeckne 0CHOBBI OPraHUYECKOH XUMHHT

[IpeameT opraHMyeckod XUMHUHU: €€ BO3HHMKHOBEHHE, Pa3BUTHE M 3HAUCHHUE B
[OJIy4YEHHMM HOBBIX BEIIECTB M MarepuanoB. TeopHs CTPOCHHS OPraHUYECKHX
coenuHennii A. M. BytiepoBa, €€ ocHOBHbIE Mon0XKeHUA. CTpYKTypHbIE (HOPMYJIbI
opraHu4eckux BemecTs. ['omomnorus, nzomepus. XuMUYeCcKas CBs3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpeacraBinenre o0 KiIacCU(PUKALMK OpraHUYECKUX BemiecTB. HomeHkiatypa
OpraHUYEeCKUX COEAMHEHMN (CUCTEMaTHYecKas) M TpPUBHAIbHBIE HA3BAHUS

BAKHEUIINX MPEACTABUTENEN KIIACCOB OPraHUYECKUX BEILIECTB.
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3KCHepI/IMeHTaJ'IBHBIC MCTOAbBI HM3YUYCHHA BCIICCTB MU  HUX npeBpameHHﬁ:
O3HAKOMJICHHUC C 06pa3uaMH OpPraHnYCCKUX BCUICCTB U MATCpHUAJIaMU Ha UX OCHOBC;
MOACIIUPOBAHUC MOJICKYJT OPraHHYCCKHX BCHICCTB, Ha6J'II-0I[€HI/Ie H OIIMCAaHHC
ACMOHCTPAIIMOHHBIX OIILITOB II0 IPCBPAIICHUIO OPraHU4YCCKHUX BCHICCTB IIpHU

HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

ATnKaHBI: COCTaB W CTPOCHHE, TI'OMOJOTHYECKMH pAx. MeraH u 3TaH —
MPOCTEUIINE TPEJCTABUTENN aJKaHOB: (U3UYECKUE M XUMUYECKHE CBOMCTBa
(peakuuy 3aMelEeHUs] M TOpPEHHUs), HAXOXKICHHE B MPUPOAE, IOJyYEHHUE U
MIPUMEHEHUE.

AJNKEeHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psAd. ODTWIEH W NPOMHIEH —
OpOCTEHIINE TPEACTaBUTENN aJKEHOB: (PU3MYECKME W XHUMHUYECKHE CBOMCTBA
(peakuuu  rUOPUPOBAaHUS, TAJOICHUPOBAHUS, THApPATAallMd, OKHUCIECHHS U
HOJUMEPU3ALINN ), TOTYUYEHHE U IPUMEHEHUE.

Anxamuensl. byraawen-1,3 u wMerunOyramueH-1,3: cTpoeHme, BakKHEHIIHE
XUMHUYECKUE CBOMCTBa (peakuus noaumepusauuu). IlodydyeHue CHHTETHYECKOTO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psf. AUETHIEH —
MPOCTEUILIMK  TMPEACTAaBUTEIb AJKUHOB: COCTaB, CTpO€HUE, (U3UUYECKUEe U
XUMUYECKUE CBOMCTBA (pEakUWHW TUAPUPOBAHUS, TaJIOT€HUPOBAHMS, TUAPATALNH,
rOpEeHus), NOJyUYEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MYECKME M XHMHYECKHE CBOWCTBA
(peakuuu rajJoreHMpoBaHUS M HHUTPOBAHUsA), MOJYyYEHHE W NpHUMEHEHHE. Toayod:

COCTaB, CTPOCHUC, (bPISPI‘I@CKI/IC 1 XMMHYECKME CBOMCTBA (DeaKHI/II/I raJJOIrCHUPOBAHUA

u HI/ITDOBaHI/Iﬂ) IIOJYYCHHC M TIPHUMCHCHUC. TOKCUYHOCTD 4ApCHOB. I'eneTuueckas

CBA3b MCXKY YIJICBOAOPOJaMU, IPUHAAJICKAIIIMMHU K PA3JIMYHBIM KJIaCcCaM.
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[IpupoaHbIE HCTOYHUKHN YTI€BOAOPOA0B. IIprpoaHblii ra3 U NomyTHEIE HEPTIHBIE
razpl. Hedth u e€ mpoucxoxzaenue. CrocoObl nepepabOTKu HedTH: TEPEeroHKa,
KPEKHHI (TEPMHUYECKUM, KaTaauTH4eckuil), nuponu3. [IpoaykTel mnepepaboTKu
He(TH, MX TNPUMEHEHHE B MPOMBIIIJICHHOCTH W B ObiTy. KaMmeHHbI yroms u
POJYKTHI €T0 MepepaboTKH.

OKCHEpUMEHTAIIBHBIE METOJbl M3Y4YEHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3lamMu IIacTMacc, KayqyKoB U pe3uHbl; Kouiekinu «HedTe» u
«YTOoNb»; MOJEIMPOBAHWE MOJEKYJ YIJIEBOJOPOAOB M TIajJOr€HONPOU3BOJHBIX;

ITPOBCACHHUC HpaKTI/I‘IGCKOﬁ pa6OTI>IZ IMOJIYUYCHHC OTUJICHA U U3YUYCHUC €CTO CBOMCTB.

PacuérHble 3agaun
Brruncnenns mo ypaBHEHHIO XUMHUYECKON peakmuu (Macchl, 00bEMa, KOJIUYecTBa
HCXOJIHOTO BEIeCTBa WM TMPOJAYyKTa PEeaKIuyd I10 H3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OAHOI'0 U3 MCXOJHBIX BCIICCTB UJIM ITPOAYKTOB peaKHI/II/I).

Kucnopoacoaepxamme opraanndeckue CoeANHEeHHU

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMu ¢ aKTHBHBIMH METaJIaMH, TaJIOT€HOBOJIOPOAAMH,
ropeHue), npuMeHenre. BonopoaHeie cBsA3M MEXly MOJIEKYJIaMu CIIUPTOB. [lelicTBue
METaHOJIa ¥ HTAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. DTUIICHIJIMKOJb U TJIMLEPUH: CTPOEHUE, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIETOYHBIMU METaNIaMU, KaueCTBEHHAS
peakuusi Ha MHOTOAaTOMHBIE CHMPTHI). JlelicTBME Ha OpraHu3M  YEJOBEKA.
[IprMeHeHne rUIEPUHA U STUIICHTIIAKOJIA.

deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTh
denona. [Ipumenenne deHoma.

Anpaerusibl U KeToHbl. GopManbaeru, aleTanbIeru: CTpoeHue, (HU3nYecKue u
XUMUYECKUE CBOMCTBA (pEaKIMM OKHCIEHHS W BOCCTAaHOBJICHMS, Kaue€CTBEHHbIC
peaKLyn), NOJIy4eHUE U IPUMEHEHHUE.
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AHGTOHZ CTPOCHUC, d)HBI/I‘-IeCKI/IC U XMMHUYCSCKHE CBOMCTBA (DeaKI_[I/II/I OKHUCJICHUA U

BOCCTaHOBJIeHI/ISI), IIOJYYCHHC M IPUMCHCHMC.

OAHOOCHOBHBIE MpeNeabHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHasi M yKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MYECKUE U XMMHUYECKHE CBOWCTBa (CBOMCTBa, oOLIME IS
KJ1acca KUCJIOT, peakuus dTepuuKanun), HoayyeHue u npumeHenre. CreapuHoBast v
OJIEMHOBAsI KHCIOTHI KaK MPEACTaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak
COJI BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEUCTBHE.

CrnoxHble 3pUpbl Kak NMPOU3BOJHBIE KAPOOHOBBIX KHUCJIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. Kupel. ['mpponus xupoB. I[lpumeHnenue xupoB. buonorumyeckas poib
KHUPOB.

VYrneBoabl: cocTaB, Kiaccu(UKalMs yriaeBOJOB (MOHO-, JU- U TOJHCAXapU[bl).
['moko3a — mpocTedmuii MoHOcaxapua: OCOOCHHOCTHM CTPOEHUS MOJIEKYJIbL,
(¢uznyeckue M XUMHYECKHE CBOWCTBa (B3aumojeicTBue ¢ ruapokcuaoM meau(ll),
OKHCJICHHE aMMHUaYyHbIM pacTBOpoM okcujia cepedpa(l), BoccranoBieHue, OpoxeHne
[JIIOKO3bl), HAxOXJIEHUWE B TMpUPOJE, NPUMEHEHHE, OHuoJIoruuecKas  poJib.
®otocuHTe3. DpyKTO3a KAK U30MEP TIIFOKO3HL.

Caxapo3a — NOPCACTABUTCIIb AUCAXAPUAOB, THAPOJIN3, HAXOXKIACHUC B MIPUPOAC U

IIPUMEHEHHUE.

Kpaxman wu uemntono3a kak mnpuponsble mnonumepbl. CTpoeHHne Kpaxmana H
neuono3sl.  Pu3nueckue M XMMHYECKHME CBOMCTBA Kpaxmayia (TUAPOIM3,
KaueCTBEHHAsI PEAKIIUsI C UOTOM).

OKCIEpUMEHTAIbHBIE METOJIbl  M3y4YEHHUs BEIIECTB M HUX MpeBpallecHU:
IpoBe/leHHe, HAOJIOIEHUE W ONHUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIECHHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJIEUCTBHE TIJIMIIEPUHA C
rugpokcugom meau(ll)), ampnerngoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruppoxcuaom menu(Il), B3ammomecTBUe Kpaxmalia ¢ HOA0M);

MPOBEJICHNE TPAKTHUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.
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PacuéTHble 3a1a4n
Brruucnenus mo ypaBHEHHI0 XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJUYECTBa
HCXOJIHOTO BeIeCTBa WJIM TNPOJAYyKTa peaKkIdh [0 H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O U3 MCXOJHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A30Tc0)1ep>lca1une OPraHNvYe€CKMEe COCANHCHUSA

AMuHbpl. MeTHIaMUH ¥ aHWJIMH: COCTaB, CTPOCHHC, d)I/ISI/I‘-IGCKI/Ie H XUMHWYCCKHC

cBOMCTBA (TOpEeHUE, B3AMMOJIENUCTBUE C BOJIOU M KUCIOTAMHU).

AMUHOKHUCIIOTBl KaK aM(OTepHblE OpPraHWYecKue CcOoeAuHEeHUs. DPuznyeckue U
XUMUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe TriauiuHa). buosorudeckoe
3HAYEHHE aMUHOKHCIIOT. [lenTuapl.

benku Kak MpUPOIHBIE BBICOKOMOJIEKYJSIDHBIE coenuHEHus. llepBuunas,
BTOPUYHASI M TPETUYHAs CTPYKTypa O€lIKOoB. XHWMHYECKHE CBOICTBAa OEJIKOB:
TUJIPOJIU3, ICHATypalusl, KAYeCTBEHHbIE peakliy Ha OeJIKu.

OKCHEpUMEHTAIbHBIE METOJbl M3Y4YEHUS BEIIECTB W HMX MPEBpPALLCHUN:
HaOIIOACHUE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: A€HATypauus OEIKOB Mpu

HarpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoieKyJIsIDHBIC COeIMHECHUS

OCHOBHBIE TMOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPENHSS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
NOJIMMEPHU3ALMS U TTIOJTMKOHACHCALIUS.

IImacTmaccel (HOJ'II/IBTI/IJ'IGH, IMOJHUIIPONUIICH, TIOJIMBUHUWJIXJIOPHI, HOJ'II/ICTI/IDOJ'I).

HarypalpHBI M CHHTETHYECKHE KayuykKu (OYTaaWEHOBBIH, XJOPOIIPEHOBLINA U

W300PEHOBHIN). BookHA: HaTypaiabHbIE (XJIOMOK, HIEPCTH, HIEIK), UCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCKO034a), CHHTETHYECKHE (KAaIpOH U JIABCAH).
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OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W WX MPEBPAIICHUN:
O3HAaKOMJICHHME C 00pa3llaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHble CBSI3H

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU M3y4EHUH OpraHudyeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HCIIOIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TaK W TIOHATHM, SIBJSIONIMXCS CHCTEMHBIMU IJISI OTACIBHBIX IMPEAMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHS: SIBJICHHE, Hay4HbId (hakT, THUIOTE3a,
3aKOH, TEOpHSs, aHallu3, CUHTE3, KiacCUu(puKaius, MNepUOJUYHOCThH, HAOJIOJICHUE,
U3MEpEHUe, YIKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusnka: mMaTepus, dHEPrus, Macca, aToM, JJICKTPOH, MOJEKYya, YHEPTeTHICCKUN
YpOBEHb, BEIIECTBO, TEIIO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, (HU3MYECKUE
BEJTUYUHBI U €UHUIBI UX U3MEPEHUS.

buonorusi: kmerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocUHTE3, OMOJOTUYECKH aKTHBHBIC BellecTBa (OENKW, YIJIEBOJBI, SKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TOPOABI, IOJE3HBIE HMCKOMAaeMble, TOILIUBO,
pecypchl.

TexHOI0THS: TUIIEBBIE POAYKTHI, OCHOBBI PAIIMOHATLHOTO MUTAHUS, MOIOIIIHAE
CpeICTBa, IEKAPCTBEHHBIE U KOCMETUYECKUE MPenapaThl, MaTEpPHAIIbl U3 UCKYCCTBEH-

HBIX ¥ CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUSI» YIJTYBJEHHBIA YPOBEHDb

Teopernyeckne 0CHOBbI OPraHM4eCKOM XUMHUH

[IpeameT u 3HAUYEHHE OPTAHMYECKOW XUMHH, MPEJCTABICHHUE O MHOTO00pa3uu

OPTraHUYECKUX COCIUHECHUMN.
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DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasieHTHbIE BO3MOXKHOCTH aroMma yriiepojia. XUMHYECKasi CBSI3b B OPraHMYECKHUX
coenuHEeHUsIX. Tumbel THOpUAM3AlMA aTOMHBIX opOuTaiiel yrieponaa. MexaHU3MbI
00pa3oBaHUsI KOBAJIEHTHOW CBsi3UM (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). Tumsl

MepEeKpbIBaHUSI aTOMHBIX OpOuTalield; 6- U -cBsi3u. OauHapHasi, ABOHAsA U TpoHas

cBa3b. CrocoObl pa3phiBa CBsS3€d B MOJIEKyJaxX OpraHudeckux BeniecTB. [loHsThe
0 CBOOOJIHOM pajuKalie, Hykjieoduie u 35ekTpoduie.

Teopus cTpoeHus opraHndeckux coequHeHnii A. M. byTnepoBa U COBpeMEHHbIE
NPEACTABICHUSI O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPraHUYECKUX
coelMHeHUd. MolleKyJisipHble U CTPYKTypHble (opmyibl. CTpyKTypHBIE (OPMYJIbI
Pa3IMYHBIX BUJIOB: pa3BEPHYTAsl, COKpALEHHAs, CKEJIETHASI.

N3omepus. Bunbel nsomepun: CTpyKTypHas, IpOCTPAHCTBEHHAS.

OnekTpoHHbIe 3 (PEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTHUBHBIMN
U ME30MEPHBIN YPPEeKThI).

[IpeacraBinenne o kinaccupukanuu  opranuueckux  BemiecTB.  [loHsatue
o pynkuuonansHOM Tpynme. ['omonorus. 'omonornyeckue psiapl. CuctemaTuueckas
HOMeHKJIaTypa opranudeckux coeaunenuit (IUPAC) u TpuBHajbHBIC Ha3BaHUS
OTAEIbHBIX TPEACTABUTEIICH.

OcobeHHocT U KjaccU(UKAIMS OpPraHUYecKUX peakiuil. OKUCITUTEThHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIMU B OPTaHUYECKON XUMUH.

DOKCNEepUMEHTAIBHBIE METOJbl HW3YYCHHUS BEIIECTB W WX TMPEBPAIICHUN:
O3HAaKOMJIEHHE C 00pa3aMy OpraHUYECKUX BEIIECTB M MaTepuajgaMu Ha MX OCHOBE;
OMBITHI MO MPEBPAIICHUI0 OPraHUYECKHX BEIIECTB IMPU HArpeBaHUU (IUIABJICHUE,
oOyriiMBaHHE M TOPEHHE); KOHCTPYUPOBAHHE MOJIETEH MOJIEKYJl OpPTraHUYECKUX
BELLECTB.

YrieBoaopoasl
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Ankanpl. ['omonormdeckuii psim  ankaHoB, oOmas ¢opMmysia, HOMEHKIATypa
M M30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI aJIKaHOB, Sp°-

rudpuIu3alys aTOMHBIX opOuTanel yriepoja, 6-cBsi3b. Kondbopmepsl. Ouzndeckue

CBOMCTBA aJIKAHOB.

XUMUYECKHE CBOWCTBA aJKAHOB: PEaKIMU 3aMEIICHUs, HN30MepHu3alluu,

ACTUAPUPOBAHHNA, TUKIIU3AlWKU, ITHPOJIM3a, KPCKHHI'A, TOPCHHA. IIpencraBiaeHne o

MCXaHU3MC DeaKHI/Iﬁ PaauKaJIbHOI'O 3aMCIIICHU .

Haxoxnenue B npupoje. CriocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaHOB.
[uknoankanpl. O6mas ¢opmyna, HOMEHKiIaTypa U uzoMepus. OCOOEHHOCTH
CTPOEHHUSA M XMMHYECKUX CBOMCTB MaJibIX (LMKJIONPOIAH, UKIOO0YTaH) U OOBIYHBIX
(UMKJIONEHTaH, UKJIOTeKCaH) HUKIoaNKaHOB. CrocoObl MOMyYeHUsI U MPUMEHEHHE
LUKJIOATKAHOB.
Ankenbl. ['oMojornueckuit psig  ankeHoB, oOmas ¢opmylia, HOMEHKJIATypa.
DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AlKEHOB, SP THOPHAN3ALNS

aTOMHBIX OpOuTaneil yriepoaa, 6- u m-cBsi3u. CTpyKTypHast 1 TeoMeTpuieckas (1uc-

TpaHc-) nzoMepusi. Duznueckre CBOMCTBA AIIKEHOB.

XHUMHMYECKHUE CBOMCTBA: pC€akmuu IPHUCOCINMHCHUA, 3aMCIICHHUA B O-IIOJIOKCHHUC

[P JBOMHOM CBSI3H, MOJIUMEPU3ALMU U OKWCIICHHS. lIpeAcTaBieHre O MEXaHHU3MeE

peakuuy  anekTpoduibHOro  mpucoenuHenus.  [IpaBwio  MapKoBHHMKOBA.

KauecTtBeHHbIE peaknu Ha JBOWHYIO CBS3b.
CnocoObI NoJTy4eHusl ¥ IPUMEHEHHUE aJIKEHOB.
Ankaauensl. Kiaccudukanus ankaaueHOB (CONPsDKEHHBIC, W30JUPOBAHHEIE,

KyMyJnupoBaHHbIe). OCOOEHHOCTH AJIEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOWCTB

CONPSKEHHBIX AUEHOB, 1,2- u |, 4npucoenunenue. [lonumepusanus cONpsyKEHHBIX

JUCHOB. Crioco0n1 MMOJIY4YCHHA N IIPUMCHCHHUC aJIKaIUCHOB.
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Anxkusbl. ['OMONOTHMYECKUW psa  aJIKWHOB, oOmas (opmyia, HOMEHKIATypa
U U30MEpPUS. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, SP-
ruOpUIU3alMs aTOMHBIX opOuTasneit yriepoaa. Gusnueckue CBOMCTBA aIKUHOB.

XUMUYECKUE CBOWCTBA: peaKuuu MPUCOEINHEHHS, TAMEpPU3aln
U TpUMEpHU3aluu, okuciaeHus. KucioTHele CBOMCTBA AJIKWHOB, UMEIOIIUX KOHILEBYIO
TPOMHYIO CBI3b. KaueCTBEHHBIE pEAKIINH HA TPOMHYIO CBS3b.

CnocoObl NoJy4eHus1 U IPUMEHEHUE aTKUHOB.

ApomaThueckue yriieBoJopoAbl (apeHsl). ['omonoruueckuil psiji apeHoB, oO1as
(dopmMyra, HOMEHKIATypa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH30:1a. [IpaBuio ApOMAaTHYHOCTH, IIPUMCPBI APpOMATHYICCKHUX

coenuHenun. Gusznyeckue CBOWCTBA apEHOB.

XUMHYECKHE CBOMCTBA O€H30J1a M €ro TOMOJIOTOB: PpEaKIUU 3aMEelEHUs
B OEH30JbHOM KOJIbLIE M YIJIEBOJAOPOJHOM paJuKalie, peakUuu MPUCOCTUHEHUS,

OKHCJICHHME TOMOJIOrOB OeH30Ia. IIpeacraBaeHUE O  MEXaHM3ME  pEaKIUi

IeKTpomiIbHOrO 3amemieHus. [IpencraBneHue o0 OpPUEHTHUPYIOIIEM JEHCTBUU

3aMecTuTeNed B OEH30JIbBHOM KOJbIE Ha MpUMEpe alKUIbHBIX pPaJMKaJIOB,
KapOOKCUIIbHOM, TUAPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB IraJOr€HOB.

OcoOeHHOCTH XMMUYECKUX CBOMCTB cTuposa. [lonumepusanus cTupoda.

CriocoOblI oJTy4eHus: U MPUMEHEHUE apOMaTHYECKUX YTIIEBOIOPOIOB.

[Ipupoausiii ra3. IlomyTHeie HedTsHBbIe Ta3bl. HedTh 1 €€ mnpoucxoxaeHwue.
KameHnnblii yrosis ¥ MpoayKThl €ro NepepadoTKH.

Cnocobbl  mepepaboTku  HedTHU:  TEpPEeroHKa, KPEeKUHT  (TepMHUYECKUH,
KaTaluTUYeCKuil), pu@opMuHr, nupoiu3. Ilponykrel nepepaboTku HedTH, HUX
MPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXY Pa3IMYHBIMU KJIACCaMU YTIEBOJAOPOIOB.

DNEKTPOHHOE  CTPOEHUE TaJOreHIPOU3BOAHBIX  yIIEBOAOPOAOB. Peakuuu

3aMCIICHUA rajorctHa Ha THAPOKCOIPYIIIY, HUTPOI'PVIIILY, NUAaHOT'PVIIITY,

aMuHOrpynny. /[eicTBre Ha raJIor€HIPOU3BOAHBIE BOJHOIO W CIIMPTOBOIO pacTBOpa
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meénoun. B3aummMonelcTBue OUTAJIOT€HAJIKAHOB C MarHueM M IUHKOM. lloHsTtne o

MCTAJNIOOPTAaHNYCCKUX COCIMHCHUAX. Hcnonbs3oBanue raJIOrCHIIPON3BOJHBIX

YTJICBOJIOPOIOB B OBITY, TEXHUKE U MIPH CUHTE3€ OPTaHMUECKUX BEIIECTB.

DKCNepUMEHTAIBHBIC METO/Ibl U3YUEHUS BEIIECTB U WX MPEBPAICHUN:; U3YICHHUE
(U3NYIECKUX CBOWCTB YIJIEBOJAOPOJOB (PAaCTBOPUMOCTH), KaUECTBEHHBIX PEAKITHIA
YTIIEBOIOPOAOB Pa3IMUHBIX KIaccoB (0OeciBeUnBaHNEe OPOMHON WIJIM MOJIHOUM BOJBI,
pacTBOpa TIepMaHTaHaTa Kajiws, B3aUMOJCHCTBHE aleTHWIeHa C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHaApy)EHUE yriiepojia ¥ BOAOpOIa
B OpPraHWYECKHX BEIIECTBAX; IOJYYCHHE OTHICHA W M3YYCHHE €r0 CBOWCTB;
o3HakoMJieHue ¢ kosutekiusmMu «HedTb» u «Yromb», ¢ oOpa3laMu I1acTMACC,
Kay4qyKOB U PE3UHBI; MOJICJIMPOBaHUE MOJIEKYJI yTJIEBOI0POIOB
1 TAJIOTCHITPOU3BOIHBIX YTIIEBOOPOIOB.
Kucaopoacoaep:xaniue oprannyeckue coenHeHust

[IpenenbHble ogHOATOMHBIE CIUPTHL. CTpOCHHE MOJIEKYJ (Ha MpUMepe METaHoJa
v 3TaHoisia). ['oMonornueckuit psa, odOmas QopMyrna, u30MepHsi, HOMEHKIATypa
u kinaccudukanusa. Pu3ndeckue CBOWCTBA MPENEIbHBIX OJHOATOMHBIX CIIMPTOB.
Bomopoansie cBsI3u MEX Ty MOJICKYJIaMU CITUPTOB.

XUMHUUYECKHE CBOWCTBA: pEaKIMU 3aMEIICHHs, JeTUapaTaiii, OKHUCJICHHUS,
B3aMMOJICUCTBHE C  OPraHUYECKMMH W  HEOPraHMYECKUMH  KHCJIOTaMH.

IIpencraBieHre 0 MEXAHU3ME PEAKIMI HYKIEOMDUIBHOrO 3aMenieHus. KauecTBeHHas

peakius Ha OJTHOATOMHBbIE CHUPTHI. JleiicTBUE ATaHOJa U METAaHOJa Ha OPTraHUu3M
yesnoBeka. CriocoObl MOTyUYeHUs U TPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »dupbl, HOMeHKIaTypa u u3oMepus. OcCOOCHHOCTH (U3UYECKHUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbl€  CHHUPTHl —  JTWICHIJIMKOJIb W INIHIEpUH.  DuU3NYEcKue
U XMMUYECKHE CBOMCTBA: PEaKIMU 3aMEIIECHUs], B3aUMOJICHCTBUE C OpPraHUYECKUMHU

N HCOPTraHNMYCCKHMH KHUCJI0TaMH, KaQUCCTBCHHAA PCAKIIWA Ha MHOI'OAaTOMHBIC CIIMPTEI.
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JleiictBue Ha opraHu3sM 4yenoBeka. (CrnocoObl TMONy4YeHUS] W [PUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CrtpoeHHEe  MOJEKYJbl, B3aUMHOE  BIMSHHUE  T'HAPOKCOTPYIIIBI
u OenzonbHOTO sifpa. dusmueckue cBoiicTBa (penoma. OCOOEHHOCTH XUMUYECKUX
cBoiicTB (eHomna. KauectBeHHble peakuuun Ha (eHosn. TokcuyHOCTh  (eHona.
Crioco0sI onrydeHust U mpuMeHeHne penona. enonpopmanbaeruiHas cMoa.

KapOoHusbpHbIe COCAMHEHUS — albJETUIbl U KETOHBI. DIEKTPOHHOE CTPOCHUE
KapOOHWIBHON rpynmbl. ['oMonoruueckue psiibl anbIeruoB U KETOHOB, oOmIas
dopmyna, wu3oMepus U HOMEHKIartypa. @DOuU3HUECKHME CBOICTBAa  alIbJIETUIOB
U KETOHOB.

XVAMHUYECKHE CBOWCTBA QJIBJIETUAOB M KETOHOB: PEAKIMH IPUCOECAUHEHUS.

I[IpencraBienre O MEXaHU3ME DeEaKIMi  HYKICODMILHOTO MPUCOEOUHEHUS.

OxkuclieHHe albJEeTU/IOB, KAayeCTBEHHBIC peakiuu Ha aimpierujabl. CrnocoObl
MOJyYEHUS U MPUMEHEHUE AJIbIETUI0B U KETOHOB.

OAHOOCHOBHBIE TpeJebHbIE KApOOHOBBIE KHUCIOTB. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHUCIIOT. M3omepus u HoMeHkiarypa. dusudeckue CBOMCTBa
OJIHOOCHOBHBIX TpPEACIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHUCIIOT.

XUMHUYECKHE CBOWMCTBA: KUCJIOTHBIE CBOMCTBA, peaKIus dTepuuKaiiy, peakiuu
C YYaCTHEM YTJIEBOJOPOJIHOIO paIUKaia.

Oco0eHHOCTH CBOMCTB MYpPaBbHUHON KUCIIOTHI.

[TonsiTue 0 MPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CIOKHBIX dhUpax, aHTUIPUIAX,

TAJIOIrCHAHIuApuaax, aMuaax, HUTpuJiax.

MHoroo6pasue KkKapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMPEASIbHBIX
¥ apOMATHUYECKUX KapOOHOBBIX KHCIIOT, TMKAPOOHOBBIX KHCIIOT, THIPOKCHKAPOOHOBBIX
kuciot. [IpeacraBurenu BeICIINX KapOOHOBBIX KUCJIOT: CTCAPUHOBAS, TAJIBMAUTHHOBAS,

OJICMHOBAas1, JIMHOJICBAsA, JTMHOJICHOBAA KHMCJIOTBI. CriocoOBbI IMOJIYUYCHHUA U IIPUMCHCHUC

KapOOHOBBIX KHCIIOT.
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Cnoxusie »¢upbl. ['omonmormyeckuii psig, obOmas ¢opmyna, H30MEpHs
1 HOMeHKJaTypa. Du3ndeckue | XMMHYECKHE CBOMCTBA: TUAPOIU3 B KUCIOH
U ILIEJIOYHOM Cpelie.

Kupsl. Crtpoenue, QU3NYECKHE U XUMUYECKHUE CBOMCTBA JKUPOB: THAPOIIHU3
B KHCJIOW U IeT04HOU cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKALIUX OCTATKH
HETIPEIEIbHBIX JKUPHBIX KACIOT. JKUPBI B IPUPOJIE.

Mpbu14d KaK cOiM BBICHIMX KapOOHOBBIX KHCIOT, HX Moromiee aeictBue. [loHsaTue

0 cuHTeTHYeCKnX Moronmx cpeacrteax (CMCQC).

OO611ast xapakTepUCTHKA yTIEBOIOB.

Knaccudukanus yrieBogoB (MOHO-, M- U MTOJIMCAXAPUbI).

MoHocaxapuasl:  IJIIOKO03a, bpykTO3a, rajakrosa, pubo3a, J€30K-
cupubo3a. duznyeckue CBOMCTBA U HaxOXKJICHUE B IIPUPOJIE.

®otocunte3. OnTuyeckas H30MCpHIL. KOJIB“I&TO'HGHH&H TAaYTOMCPpHA Ha IIPHUMCPC

MOJICKYJIbI TJIFOKO3bI, IPOSKIIMU Xeyopca, d., B -aHOMCPHbI I''TIOKO3bI.

XUMHUYECKHUE CBOKWCTBA IJIFOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
TPy, CHOUPTOBOE M MOJOYHOKHUCIOE OpokeHue. [IpumeHeHue TIIIOKO3bI, €€
3HAYEHHE B )KU3HECATECIBHOCTH OPTaHU3MA.

Jucaxapunpl:  caxaposa, MaJIbTO3a Y JIAKTO34. BoccranasinuBaronue
Y HEBOCCTAHABJIMBAKOIIKME aucaxapuapl. ['umaponus nucaxapunoB. Haxoxaenue
B [IPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl: KpaxMall, TIMKOT€H M LeJurono3a. CTpoeHHe MaKpOMOJIEKYJI
Kpaxmasa, INIMKOTNeHa U LEeJUI0J103bl. Du3nueckue CBOMCTBA KpaxMaiia U UEJUIF0JIO3bI.
XUMHUYECKHE CBOMCTBA Kpaxmajia: THUAPOJIM3, KAa4eCTBEHHAsl pEakius C HOIOM.
XUMHUYECKHE CBOMCTBA IEIUTIONO3bI: TUIPOJIU3, TMOJyYeHHE S(PUPOB IEIUTFOIO3HI.
[TonsiTne 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN IIENK).

OKCNEPUMEHTAIbHBIE METOJbl HW3YyYE€HUS BEHIECTB M HUX IPEBpAICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CHUPTOB B BOJE, B3aMMOACHCTBUE 3TAHOJIA C HATPUEM,

OKHCJICHHE STUJIOBOTO CIHUPTa B alIbJETHJ HAa PACKAIIEHHOW MEIHOM MPOBOJIOKE;
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OKHUCJIEHHE JTWJIOBOIO CHOUPTA JAUXPOMATOM Kaiausl (BO3MOXHO MCIHOJIb30BAaHUE
BUJICOMATEPHUATIOB); KAueCTBEHHbIE pEaKUMU Ha albJerujipl (C THIPOKCHIOM
muammuHcepeopa(l) u ruapoxkcuaom meau(ll)); peakuus raunepuHa ¢ TUIPOKCHIOM
Meau(ll); xumudeckue CBOMCTBAa pacTBOpa YKCYCHOW KHUCIOTHI; B3aWUMOJEHCTBUE
pacTtBopa Itoko3bl ¢ Tuapokcuom Meau(ll); BzanMonelicTBue Kpaxmana ¢ HOJIOM;
pelIeHre YKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CrupTsl U (eHonbly. «KapOoHOBbIE
KUCTOThI. ClI0KHBIE 3()UPBD».

A3oTcoaep:kaniue OpranHn4ecKue cCoeJMHEeHUs!

AMUHBI — OpraHu4eckue Ipou3BoJHbIe ammuaka. Kimaccuduxanus aMuHOB:
anuQpaTUYECKue U apOMaTUYECKHE; IEPBUYHBIC, BTOPUUHBIE U TpeTHYHbIe. CTpoeHHe
MoJIeKyJ, oOmas ¢opmyisa, HU30MEpusi, HOMEHKIaTypa M (pU3MYECKHe CBOMNCTBA.
XHWMHYECKOE  CBOWCTBAa  alu(aTHUYECKMX  aAMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWIMPOBAHNE, B3AUMOJCHCTBHE NIEPBUYHBIX AMHUHOB C a30TUCTOM KucioTo. Conu
ANKUIAMMOHMS.

AHUIIMH — TIpPEeACTaBUTENIb AMHHOB apoMaTH4ecKoro psina. CTpoeHue aHWIMHA.
B3aumHoe BiusiHUE TPYIIT aTOMOB B MOJIEKYJIe aHMWINHA. OCOOEHHOCTH XUMUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbBIE pEAKIIMN HA AHUJIVH.

CnocoObl modyyeHuss W TOpuUMeHeHue anudaTtuyeckux aMmuHoB. IlomyudeHue
aHWJIMHA U3 HUTPOOCH301a.

Amunokuciotel. Homenknatypa m um3omepusi. OTHENbHBIE PEACTABUTENH O~

AMHMHOKHMCJIOT. TIJIMIIWH, aJIaHHH, d)eHI/IJ'IaIIaHI/IH, CCPHH, TJIYTaMHWHOBAjA KHCJIOTA,

JIU3HUH, DIHMCTCHH. OnTtryeckas H30MCpHA  aMHHOKHCJIOT! D-u_L-aMMHOKHCJIOTEL.

dusznyeckue CBOMCTBA AMUHOKHCIOT. XMMHYECKUE CBOWCTBA AMHHOKHUCIIOT Kak
aM(OTEpHBIX OPraHUYCCKUX COCAMHEHUN, PEaKIHsl IMOJUKOHICHCAIIUU, 00pa30oBaHue
NEeNTUAHON CBsI3U. buonorndeckoe 3HaYyeHHE aMUHOKHUCIOT. CHHTE3 W THAPOJIN3

IIENTHUIOB.
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benku kak mnpupoaHble noiauMmepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OCJIKOB: THUAPOJIU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIUU Ha OCIKHU.

IlousTue 00 A30TCOACPKAIITNX T'CTCPOLUKINICCKUX COCIMHCHUAX.

[IupuMHUAMHOBEIE M NOYPUHOBBIC OCHOBaHHUSA. HYKIEHMHOBBIC KHCJIOTHI: COCTaB,

CTPOCHUEC U OuoJioruyeckas POJIb.

OKCIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUsI BEIIECTB M HUX MpEeBpallcHUM:
pacTBOpeHHe OCJIKOB B BOJIE;, JeHATypalus OCJIKOB IMpU HArpeBaHWU; IIBETHBIC
peakiuu Ha OeJIKU; PeIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMaM
«A3oTcoaepKale OpraHUYeCKHe COCIUHEHUs» U «Pacno3HaBaHue OpraHUYECKHX
COCJTMHCHUI.

BbicokomMoJieRyIsIpHBIE COeTUHEHMSI

OCHOBHBIC MOHSITHSI XWUMHH BBICOKOMOJIEKYJISIDHBIX COEOUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJUMEPHU3ANMH, CPEIHSAS MOJIEKYJISIpHAS
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHUW —

moJumMepun3anvsa U IMOJIMKOHACHCALIUS. HDGHCT&BHCHH@ O CTECPECOPETVIISAPHOCTHU

)41 HaHMOHeKVHHDHOﬁ CTPYKTYPEC IMOJIMMECPOB, 3aBUCUMOCTD CBOMCTB IHOJINMCPOB OT UX

MOJICKVJIAPHOI'O M HAAMOJICKYJIIPDHOT'O CTPOCHU .

[Tomumepubie  matepuanbl.  Ilmactmacesl  (MOJMMATHIICH,  MOJUIPOIUJICH,
MOJIMBUHWIXJIOPU,  MOJUCTHPOJ,  TMOJUMETHIMETAKpWIaT,  MOJUKapOOHATHI,
noaudTUIeHTEpedTanaT). Y TUiau3aius u nepepadoTka rmiacTyka.

DnacToMepbl: HATYpaJbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

BosiokHa: HaTypasibHbl€ (XJIOMOK, IIEPCTh, MWIENK), HCKYCCTBEHHBbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUUYECKHE (KalpOH U JIaBCaH ).

HOHI/IMGDBI CIICHMAJIbHOI'O HA3HAYCHUA (Ted)J'IOH, KCBJIApP, DJICKTPOIIPOBOAAIINC

ITOJIUMCPHI, 6I/IOD8.3HaFaeMBIC HOJ'II/IMGDBI).
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OKCHEpUMEHTAIIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HMX NPEBPALLECHUN:
O3HAaKOMJIEHHWE C 00pa3laMu NPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB; pCEIICHUE HKCIEPUMEHTAJbHBIX 3amad 1o TeMe «Pacno3naBanue
IJIACTMACC U BOJIOKOHY.

PacuéTHble 3a1a4n

Haxoxnenue MonekyisipHoi (hopMyJibl OPraHMYECKOro COeIMHEHUSI TI0O MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOSIIUX B €0 COCTaB; HAXOKJIEHHUE MOJIEKYJISIPHON (OPMYJIBI
OpPraHMYECKOTO COeIMHEHUsT 1Mo Macce (00bEMY) MPOAYKTOB CrOpaHHs; IO
KOJIMYECTBY BellecTBa (Macce, O0OBEMY) MPOAYKTOB PEAKUHMH W/MIM HUCXOTHBIX
BEIIECTB; YCTAaHOBJEHUE CTPYKTYpHOH (HOpMyJbl OpPraHUYECKOro BEIEeCTBAa Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WM CIIOCOOOB IOIYYEHHMs; ONpPEIEICHUE HOJU
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

Me:xnpeaMeTHble CBA3H

Peannzanust MeXNpeaMETHBIX CBSI3€d MPU HM3YYEHUHM OPraHUYECKOM XUMHH
B 10 Kiacce OCYHIECTBISETCS YEpe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX [OHATHI, TaK W TOHITUH, NPUHATBIX B OTHEJIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT O LIUKJIA.

OO0mme ecTecCTBEHHO-HAyYHbIE TOHATHS: SIBJICHHE, Hay4YHbId (haKT, TUIOTE3a,
TEOpus, 3aKOH, aHallu3, CHHTE3, Kilaccupukauus, HaOIIOACHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIEIUPOBAHHUE.

®du3uka: MaTtepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTETUUECKUI
ypOBEHb, BEILLECTBO, TEJIO, 00bEM, arperaTHOE€ COCTOSHUE BEIECTBa, (PU3NUYECKHUE
BEJIMYMHBI, €AMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buonorus:  kimerka, opraHum3M, JKOcHcTeMma, Ouocepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIM M TeTepOTPO(HBIA THUI TMUTAHUSA, OpOXKEHUE,
doTOCHHTE3, IbIXaHUE, OCIKH, YTIIEBOIbL, )KUPbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mose3Hple UCKOTIAEMBIE, TOTUTHBO.
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TexHonorus: IMUIICBBIC MMPOAYKTbI, OCHOBLI PAIMOHAJIBHOTO IIMTAHWA, MOIOIIUC

cpecacCTBa, MaTCpHaJbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KUIIACC «OBIIAA U HEOPTAHUYECKAS XUMMUS»
FA30BBI YPOBEHD
Teopernueckne 0CHOBbI XUMHH

XUMHUUYECKHH 3JeMeHT. ATOM. Sapo atoMa, M30TOMbl. DJIEKTpPOHHAs 000J0YKa.
DHepreTMYecKue ypOBHH, IMOAYPOBHH. ATOMHBIC OpOMTad, S-, P-, O-3JEMEHTHI
OcobeHHOCTH paclpe/ieNieHUus] JIEKTPOHOB IO OpOUTaIsIM B aToMax »JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(MUTYpallUs aTOMOB.

[Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema XuMAdecKkux 3iaeMeHToB /1. U.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHa U [lepmogmueckodt cHCTEMBI
xuMmudeckux asemeHtoB /. M. MeHnneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XWUMHYECKUX JJIEMEHTOB U
00pa3zyeMbIX UMH TIPOCTHIX U CJIOKHBIX BEIIECTB MO IPYIINaM U IeproaM. 3HaUCHHE
NEPUOANYECKOT0 3aKOHA B Pa3BUTUH HAYKHU.

CrtpoeHue BeliecTBa. XUMUYECKasi CBsA3b. BUIbI XUMHUECKOU CBSI3U (KOBaJECHTHAs
HEeMoJIApHasE W TOJISIpHAsi, WOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJEHTHOM  XUMHUYECKOHM CBsI3u  (OOMEHHBIA ¥ JOHOPHO-aKIENTOPHBIN).
Bopoponnas cBs3b. BanmeHTHOCTh. DNEKTpOOTpULIATENBLHOCTh. CTENEHh OKUCIICHHS.
NoHbI: KAaTUOHBI U AHHOHBL.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTALINYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT THIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.

MaccoBasi 10J1s1 BEIIECTBA B paCTBOPE.
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Knaccudukanus HeopraHnyeckux coeauHeHud. HoMeHkmaTypa HEOpraHU4eCKHX
BELIECTB. ['eHeTHueckass CBA3b HEOPraHWYECKUX BEUIECTB, NPHHAMISKAIIMNX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccupukanus XMMUYECKUX PEAKIM B HEOPTaHUYECKOU
U OPTaHWYECKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BELIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAILCHHS SHEPTUH MPU XUMUYECKUX PEAKIIUX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3IuyHbIX (axTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. DakToOpbl, BIHSIOLNIME Ha COCTOSHUE
xuMu4deckoro paBHoBecus. [ Ipunnnn Jle [Hlatense.

Onexrponurnueckas auccounanus. CunpHbele M ciabble anekTposnTel. Cpena
BOJAHBIX pAacTBOPOB BEIIECTB: KHCJAsd, HEUTpalbHasg, wienoyHas. lloHsaTHe o

BOJOPOJHOM IIOKAa3aTcJIC (DH) pactBopa. Peaknuu HMOHHOTO oOMeHa. FI/IQQOHI/B

HCOPraHMYCCKHNX N OPIraHNMYCCKHMX BCIIICCTB.

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaKI M. IlonsTHE 00 QJICKTPOJIN3C

pacIuIaBOB U pacTBOPOB coJiei. [ [puMeHenne Y1eKTpoansa.

OKCHNEpUMEHTAIBHBIE METOJAbl M3YYEHHMS BEIIECTB W MX I[PEBPALLCHUMN:
nemoHcTpauus Tabmun «llepuoamueckass cucreMa xumuyeckux snemeHToB J[.U.
MenpneneeBay; HM3y4eHHE MOJENEH KPUCTANIMYECKUX PEIIETOK; HAOIIOJEHUE U
ONHCaHUE JEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX OMBITOB (Pa3lioKEHUE IMEPOKCHIA
BOJOPOJa B MPUCYTCTBUM KAaTAJIM3aTOPA, ONMPENAEIEHUE CPEABI PACTBOPOB BEIIECTB C
IOMOIIbI0 YHUBEPCAIBHOIO HMHIUKATOpA, PEAKIIMM HOHHOTO OOMEHA); MpPOBEACHHE
paKTUYECKON paboThl «BiusHUE pa3nuyHbIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKOU

pEeaKLm».

PacuyéTHble 3agaun
PacyéTrel Mo ypaBHEHUSIM XMMHUUYECKUX PEAKIMK, B TOM YHUCIE TEPMOXUMUUYECKUE

paC‘—IéTBI, paC‘—IéTBI C UCIIOJIB30BAHUCM IIOHATHA «MAaCCOBas JOJIA BCILICCTBAY.

55



Heopranuyeckasi xumust

Hewmeramnbl. Ilonoxkenne HemeramioB B llepuoandeckodl CUCTEME XUMHYECKHUX
anemeHToB J.M. MeHnneneeBa u 0COOEHHOCTH CTpoeHUsi aTromMoB. Duszmyeckue
CBOMCTBAa HEMETAJIOB. AJUIOTPONHUS HEMETA/UIOB (HA MPUMEPE KHUCIOPOJa, CEpHI,
docdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaIOT€HOB, CEpbl, a30Ta,
docdopa, yriepona u KpEMHHUS) U UX COSTUHEHUN (OKCHUIOB, KHCIOPOICOIECPKAIIIX
KHCJIOT, BOJOPOIHBIX COETUHEHUI).

[IprMeHeHnEe Ba)KHENIIINX HEMETAIVIOB U UX COEMHEHUM.

Meramnel. Ilonoxkenne MeraiuioB B [leproanyeckorl CHCTEME XUMHYECKUX
sanemenToB JI. M. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. OOuue ¢usndyeckue cBoicTBa MeTauioB. CIUIaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BaKHECHUIIIMX METAUIOB (HATPUM, Kallui, KaJlblMi, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mue crocoObl ToJlydeHus MeTauioB. Mertamnyprus. Koppo3us MeTaios.

Croco0bl 3a1UThL OT KOppo3uu. [IpumMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTANbHBIE METOJbI N3YyUYEHHS BELIECTB M UX MPEBPALICHUN: U3YUYEHUE
koekuun  «Mertamiel WM CIuIaBb»,  00pa3loOB  HEMETAJUIOB;  PEILIEHUE
AKCIIEPUMEHTAJbHBIX 3ajla4; HaONI0JICHHE W ONHMCAHHME JI€MOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJICHCTBHE TUAPOKCHIA ATIOMUHHUS C PAcTBOPaMU

KHCJIOT U HIGJ'IO‘-IGfI, Ka4CCTBCHHBIC PCAKIIMKU HA KAaTHOHBI MeTaJ'IJ'IOB).

PacuéTHble 3aaaun

Pacuérel Maccel BemiecTBa WM 00bEMA Tra30B MO HM3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WIM OO0OBEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIMH BELIECTB,;
pacuétel Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEaKIUH, €CIIM OJHO U3

BCUICCTB UMCCT ITPHUMCCH.
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XHUMUA ¥ KU3Hb

Ponp xumum B oOecnedeHHWH SKOJOTHMYECKOH, JHEPreTMUEeCKONM | MHIIEBOM
0€30I1aCHOCTH, Pa3BUTUU MeAUIUHBL. [loHSATHE O HayuyHBIX MeETOAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpenctaBnennss 00 OOMMX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO IOTYYEHUS
Ba)KHEHIIINX BEIICCTB.

UenoBek B MUpE BEUIECTB U MATEPUAIOB: BAXKHENIIINE CTPOUTEIIBHBIE MAaTEPUAIIbI,
KOHCTPYKIIMOHHBIC MaTe€pualibl, KpacKd, CTEKJIO, KEepamMuKa, MaTepuaibl IS
AJICKTPOHUKH, HAaHOMAaTEpHaJIbl, OPTaHMYECKHNE U MUHEPAJIbHBIC YI00pCHHUS.

XuMHSIT HW  300pPOBbE YEJIOBEKA: TMPABUJIA HCIOJb30BAHUA JIEKAPCTBEHHBIX
IpenapaToB; IpaBujia 0€30IaCHOIO MCIIOIb30BaHUS IIpenapaToB OBITOBONH XUMHH B
MMOBCEIHEBHOM >KU3HH.

MesknpeaMeTHbIE CBSI3H

Peanm3zanust MeXNpeIMETHBIX CBS3CH MPU M3yYCHUH OOINCH W HEOpraHWYeCKOM
xuMud B 11 Kacce ocyliecTBIISIETCSl YepPe3 UCTI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATHUWA, TaK W TOHATHU, SIBIAIOMIMXCS CUCTEMHBIMH JUISI OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHUS,
aHaju3, CHUHTE3, KiaccHu(uKaius, IEPUOJUYHOCTh, HAOJIOJICHHE, SKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPCHUE, SIBJIICHUE.

®dusuKa: marepus, dHEpPrus, macca, aTroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUNA YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHME BEIECTBA, (PM3UYECKHE BEIUYMHBI M CIUHUIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kimerka, opraausm, sKocucTema, onocdepa, Makpo- 1 MUKPOIJIECMEHTHI,
BUTAMUHBI, OOMCH BEIIICCTB B OPraHU3ME.

I'eorpadusi: MuHepanbl, TOpPHBIE MOPOJBI, IOJE3HBIC HCKOMAEMbl€, TOTIUIMBO,

pECYpCHI.
57



TexHomorusi: XMMHUUYECKas MMPOMBINIJICHHOCTb, MCTAJUIYPIrus, IMPOU3BOACTBO
CTPOUTCIIBHBIX MATCPUAJIOB, CEIbCKOXO03SMCTBEHHOE IMPpOU3BOACTBO, IIHIICBAs
IMPOMBIIIJICHHOCTD, (bapMaHeBTI/I‘IeCKaSI IMPOMBIIIJIICHHOCTD, IIPOU3BOACTBO
KOCMCTHYCCKUX  IIPCIIapaToB, IIPOMU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHUaJIOB,

QJICKTPOHHAA IPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHH.

11 KITACC «OBIIIASA U HEOPI'TAHUYECKASA XUMUS»

YIJIYBJEHHBIN YPOBEHD

Teoperuyeckue OCHOBbI XUMUHU
Atom. CocTaB aTOMHBIX 1€p. XUMHUYECKHUMN JIEMEHT. M30TOMEL.

KODHVCKVHHDHO-BOJIHOBOI;’I AYaJIn3M, JIBOMCTBEHHAs Ipupoaa  JJICKTPOHA.

CtpoeHue 53JIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTHUUYECKHUE

YPOBHU W TMOXYypOoBHU. AToMHBICe opOuTanu. Kiaccudukanus XUMHYECKHX

aJIeMeHTOB  (S-,p-,d-,f-amemenTh). PacnpeneneHue SJIGKTPOHOB IO aTOMHBIM

opOuTaNsIM; OPUHIMII MUHUMYMa SHepruw, npuHimn [laynu, npasBwio XyHja.
DOneKTpOHHBIE KOHPUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM, DJIEKTPOHHbBIE KOHPUTYpAIIMN HOHOB.

IlonsTHE 00 OQHCPIrun HMOHM3aIllH, OHCPIrun CpoaACTBa K 3JICKTPOHY.

DJIEKTPOOTPHUIIATEIILHOCTD.

Ilepnonmueckuit 3akoH U [lepuoauueckas cucTEMa XHWMHYECKHX DJIEMEHTOB
. . MenneneeBa. CBsA3b MEPUOJUUYECKOr0 3akoHa W llepmoamdeckoil CHCTEMBI
XUMUYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpUEl  CTPOECHHSI  aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHUSI CBOMCTB XMMHUUYECKHX DJIEMEHTOB U 00pa3yeMbIX HUMHU
MPOCTHIX U CIIOKHBIX BEILIECTB IO TPYIIaM U MEPUoaaM. 3HAYEHHUE EPUOANIECKOTO
3akoHa /1. 1. Menneneena.

XuMuueckass CBS3b. Buabl XMMHMUYECKOM CBSI3UM: KOBAJICHTHAs, HWOHHas,
MeTauiyeckas. Mexanu3mMbl 00pa30BaHUs KOBAJEHTHOM CBSA3M: OOMEHHBIN
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Y JOHOPHO-AKIENTOPHBIA. DHEprus W JyiuHa cBA3U. [oJIspHOCTH, HApPaBIEHHOCTH
Y HaChIIIAEMOCTh KOBAJIEHTHOW cBs3U. KpaTHeie cBsi3u. BopopoaHas CBs3b.
MexXMONEKYJIIAPHBIE B3aUMOICHCTBHS.

BaneHTHOCT M BaJE€HTHBIE BO3MOXXHOCTH aTOMOB. FI/I6DI/II[I/133HH}I ATOMHBIX

opOutaneil. CBA3b 3JIEKTPOHHON CTPYKTYpbl MOJEKYJI € HUX TIE€OMETPHYECKUM

CTPOEHHEM (Ha IPUMEPE COENUHEHUN 3JIEMEHTOB BTOPOT'O IIEPUOA).
[IpencraBiaeHre O KOMILIEKCHBIX coeluHeHusX. CocTaB KOMIUIEKCHOIO HOHa:

KOMHJ’I@KCOO6pa3OBaTCJ'IB, auragapl. KoopamHanmoHHoe ywMcjio.  Homenkmarypa

KOMIUICKCHBIX COCJIMHCHUI. 3HaYCHUE KOMILJICKCHBIX coeauHeHu. IlonsaTtue

0 KOOpAMHAIIMOHHON XMMUHM.

BemectBa ~ MOJEKYyJISpHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  [HIIbI
KPUCTAJUIMUECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

Ilonsitue o AUCIICPCHBIX  CUCTCMaAX. HctunHbie PaCTBOPBLI. [IpeacraBiaeHue

O KOJUIOWJHBIX pacTtBopax. CnocoObl BBIPAKEHHUS KOHLEHTPALUMU pPacTBOPOB:
MaccoBasi JO0JI BEIECTBA B pacTBOpPE, MOJISIpHAs KOHLEHTpauus. HacsleHHsie
Y HEHACBILLIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus W HOMEHKJIAaTypa HEOPTraHUYECKHMX BELIECTB. TpUBUAIbHBIC
HAa3BaHMS OTIEIbHBIX MPEICTABUTENICH HEOPTAHNYECKHUX BEILIECTB.

Knaccudukanms XMMHYECKMX pEaklIMii B HEOPraHUYeCKOM M OpraHu4ecKOu
XUMUHU. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH COXPAaHEHHsS M MPEBpAILEHUS
SHEPruM MpH XUMHUYECKUX peakuusx. TemnoBble 3PQPEKThl XUMHUUECKUX pEeaKUui.
TepmoxumMudeckre ypaBHEHUS.

CKOpOCTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTh OT PAa3IWYHBIX (HaKTOPOB.
['omorenHbIe 1 rereporeHHbie peakunu. Karanus u katain3aTtopsl.

OOpatumble M HeoOpaTUMBble peakluu. XUMHYecKoe paBHoBecue. KoHcraHTa

XUMHUYCCKOI'O PABHOBECHI. CDaKTOpBI, BIUAONIUE Ha IIOJIOXKCHHUC XHUMHUYCCKOTIO

PAaBHOBCCH:A: TCMIICpATypad, JABJICHUC W KOHICHTPAIIMM BCHICCTB, YYACTBYIOIIHUX

B peakuuu. [Ipunuun Jle [larense.
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SHCKTPOJII/ITHIIEECKSJI Jucconuranmsi. CunbHBIC U Ccla0bIe JJICKTPOJIUTHI. CreneHb

JUuCCconuralmnu. HMoHHOE IIpOU3BEICHUE BOJBI. Cpezla BOJHBIX pACTBOPOB: KHCJIOTHAA,

HeWTpanbHasl, menoyHas. Bomopoansiii mokasarens (pH) pactBopa. ['maponus coei.
Peakiiuu monHoro oomMeHa.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakinuu. CteneHb okucieHus. OKUCIUTEIb
W BOCCTAaHOBHUTENb. [Ipolecchl OKHCIEHHWS W BOCCTAHOBJIEHHS. BaxHeimue
OKUCJIUTEIM M BOCCTAHOBUTEIM. MeTod 3JIEKTPOHHOTO OajaHca. DIJIEKTPOIH3
pPacTBOPOB U PacIJIaBOB BEIIECTB.

OKCIEpUMEHTAbHbIE METOJbl M3Y4YEHUsS BEIIECTB W HUX  MPEBpAILCHUI:
pa3lIoKEHHE MEPOKCHUIA BOJIOPOJAa B MPUCYTCTBUM  KAaTalIW3aTOpa; MOIEIH
KPUCTAJUIMYECKUX PEIIETOK; MPOBEJICHUE PEAKIUM MOHHOTO OOMEHA; OIpe/eeHue
cpeAbl PacTBOPOB C TMOMOINBID HWHIWKATOPOB; HM3YYEHUE BIUSIHUS Pa3IUYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHUYECKOW peaKIUu U TMOJOKEHHEe XUMHUYECKOTO
paBHOBECHSI.

Heopranuyeckasi xumust

[Tomoxenne HemetaiuioB B llepuognueckol cuUCTEME XUMHUYECKHX DJIEMEHTOB
JI. 1. MenaeneeBa 1 OCOOCHHOCTH CTPOCHHS MX aTroMoB. DHU3HWUYECKHE CBOHCTBa
HEMETaJIOB. AJUIOTPONUsl HEMETAJJIOB (HAa TpUMepe KHUCIopoja, cepbl, ¢ocdopa
U yriiepoja).

Bonopon. Ilonydenuwe, Qusnyeckue U XUMHUYECKUE CBOWCTBA:  peakiuu
C METaJulaMHi U HEMETAJJIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | mapuabl. TONIUBHBIC
DJIEMEHTBL.

lamorensl. Haxoxmenue B mpupone, CrnocoObl  TOMydeHHs, (U3HUECKHUE
U XuMHUYeckue cBoicTBa. ['amoreHoBoopoibl. BakHelme KUCIopoAcoaepKaime
COeMHEHMs TajoreHoB. JlabopaTopHble W TPOMBINUICHHBIC CIOCOOBI TMOTYYCHUS
rajgoreHoB. [ [puymeHeHune rajJoreHoB U UX COCIUHEHUM.

Kucnopon, o30H. JlabGopaTopHble U MPOMBINLUICHHBIE CIIOCOOBI TOJYYEHUS

KucJopoaa. ®duznyeckue U XUMHYECKHE CBOWMCTBA U IMPUMCHCHHUC KHCJIOPOda
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1 030Ha. OKCHUJIbI U IEPOKCU/IB.

Cepa. HaxoxneHnue B npupojie, crnocoObl MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE
cBorictBa. CepoBomopon, cyibduasl. Oxcup cepri(1V), okcun cepoi(VI). Cepaucras
U CepHasl KUCIOTHI U UX coyid. OcCOOEHHOCTH CBOMCTB CEpHOI KUCHO0ThL. [Ipumenenue
CEphI U €€ COCTMHEHHUI.

A3zot. Haxoxzaenue B mpupojie, CriocoObl MOIydeHus, GU3NIECKUE U XUMHUECKHE
cBoiicTBa. AMMMaK, HUTpUAbL. OKcuabl a30Ta. A30THCTas U a30THAsl KUCIOTHI U UX
coid. OCOOEHHOCTHM CBOWCTB a30THOM KHUCIOTHL. [IpuMeHeHue a3zota U €ro
COEIMHEHUI. A30THBIE y100pEHUSI.

®ochop. Haxoxnenue B HOpupoje, CrHocoObl  MOJYyYEHHUs, (UINUYECKUE
n xumuyeckue cpoictBa. Dochuast u dochun. Oxcuabl dochopa, dhochopHas

kuciora u eé comau. Meradochopras u nupodochopHas KUCIOTHL, hochopucras

u__dochopHoBatucTasg KHUCIOTHL. [lpumeHnenue ¢ochopa U €ro CoeIUHEHUHU.

docdopHbie y1oOpeHusl.

VYriepona, HaxoxkaAeHHE B mpUpoje. AJuioTpornHble Moaudpukanuu. duzndeckue
U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30oBaHHBIX yriiepoaoM. Okcun
yraepoaa(ll), okcua yrnepona(IV), yronasHas kucinora u €€ coiv. AKTUBUPOBAHHBIN

yroip, aacopouus. PysiepeHsl, rpadeH, yriepojaHble HaHOTpyOku. [Ipumenenue

MPOCTHIX BEIIECTB, 00OPa30BaHHBIX YTIEPOJIOM, U €r0 COEAUHEHUH.
Kpemunii. HaxoxxaeHue B Opupoae, CHOcoObl  MONy4YeHUs, (QuU3nUecKue
u xumudeckue cpoictBa. Oxcun kpeMmHusi(IV), kpeMHHeBas KHCIIOTa, CUIJIMKATHI.
[Iprumenenne kpeMHUs U ero coeanHeHni. CTEKIO0, ero MnojJy4eHue, BUIbl CTEKIIA.
ITonoxxenue mertamwioB B Ilepuogudeckor cuUCTEME XMMHYECKHX DJIEMEHTOB.
OcoO6eHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0YEK aTOMOB METAILIOB.

PacnpocTpaHeHHEe XMMHYECKUX DJIEMEHTOB-METAJIIOB B 3¢MHOM KOpE.

OO6mue (¢usnueckue CcBOHCTBa MeTawioB. [IpuMeHeHHME MeETaioB B OBITY
u TexHuke. CIiaBbl METAIIOB.

DNEKTPOXUMHUECKUIN Psii HAMpsDKeHU MeTtaymioB. OO0mme crnocoObl MOTydYeHus
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METAJJIOB: THUAPOMETAITYPrus, MUPOMETAIUIYPrus, 3JeKTpomeTamutyprus. llonstue
0 Koppo3uu MeTauoB. CriocoObl 3alUThl OT KOPPO3HUHU.

O6mass xapaktepuctuka MeramuioB |A-rpynnsl  [lepuonnyeckoil  CUCTEMBI
XUMUYECKUX 3yieMeHTOB. Hatpuil u kanmii: noisydenue, pU3nyecKue U XUMHUUECKHUE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka wmetawioB |lIA-rpynmer  Ileproguyeckoil  cucTeMsl
XUMHUYECKUX 3JIEMEHTOB. MarHuil U KaJIblIMi: MOoTy4YeHue, PU3ndeckrue 1 XMMHUIECKHe
CBOMCTBA, MPUMEHEHNE MPOCTBIX BEUIECTB M UX COEAMHEHUN. JKECTKOCTH BOJBI
U CTIOCOOBI €€ yCTpaHEHHS.

AMIOMUHMI: TOTy4YeHue, (PU3NYEeCKUe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTOTO  BEIIECTBA U €ro  coeAuHeHUuH. AmQOoTepHbIE CBOICTBA OKCHJA
Y TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.

OO6miass  xapakTepucTuka  MeTauIoB  moOouHblXx  moarpynn  (b-rpymm)
[Teprnoan4ecKoi CUCTEMBI XUMUYECKHAX JIEMEHTOB.

@u3N4ecKue U XMMHUYECKHME CBOWCTBA XpOMa U €ro coeAuHeHui. OKCUIpl
n ruapokcunsl xpoma(ll), xpoma(Illl) m xpoma(VI). Xpomarel u auxpomaThl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyUueHne u npuMeHEHnE Xpoma.

du3nyecKkne U1 XMMHYECKHE CBOMCTBA MapraHiia U €ro CoeIuHeHul. Baxxnenmume
coenunenust mapranua(ll), wmapranuna(IV), wmapranna(VI) wu  wmapranua(VII).
IIepmaHranar kajims, €ro OKACIUTEIbHbBIE CBOMCTBA.

@u3nyecKkne W XUMHUYECKHE CBOMCTBA JKejie3a M €ro coeauHeHuil. OKCHIBI,
ruapokcunl U conu sxene3a(ll) u xkeneza(Ill). [Monydenue u mpuMeHeHHE Kere3a
U €0 CIUIABOB.

DOU3NYECKUE U XMMHUYECKHE CBOWCTBA Meau U e€ coeauHeHuil. llomyuenue
Y IPUMEHEHUE MEIIU U €€ COCINHECHUM.

[{usk: monmydenue, GU3NIECKUE U XUMHUYECKHE CBOWCTBA. AM(OTEpPHBIE CBOWCTBA
OKCHJA Y TMAPOKCHUIA IIMHKA, THUIAPOKCOKOMIUICKCHl LHMHKA. [IpuMeHeHue IuMHKa

U €ro COeIMHEHUN.
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OKCIEpUMEHTAIBHBIE METOJbl U3YUYEHHUS BEIIECTB U UX IPEBPALICHUI: U3yYECHHE
0o0pa30oB HEMETAJUIOB; TOpeHue cepbl, (ocdopa, xkene3a, MarHus B KUCIOPOJE;
U3y4YCHHE KOJUIEKIMHA «MeTaiipl | CIJIaBbl»;  B3aUMOJECHCTBHE  ILEJIOYHBIX
U LICJIOYHO3EMEIbHBIX  METAUIOB C  BOAOM  (BO3MOXHO  HCHOJIb30BaHHUE
BHJIEOMATEPUAIIOB); B3aWMOJECHCTBHE LIMHKA U JK€JIe3a C pacTBOpaMU  KHUCIOT
Y 1IEJI0YEeH; KaUeCTBEHHBIE PEAKIIMM HAa HEOPraHWYECKUE AHUOHBI, KATUOH BOJIOPOJA
M KaTHOHBl ~ METaJUIOB;  B3aUMOJEWCTBHE T'MAPOKCHIOB QAIIOMUHHUSA M IIMHKA
C paCTBOpamMu KHCJIOT W LIEJIOYEH; PEUICHUE JKCIIEPUMEHTAIBHBIX 337a4 10 TeMaM
«l"anorensr», «Cepa umeé€ coenuHeHUs», «A30T U pochop M UX COCAUHEHUS,
«Mertaisl IJ1aBHBIX TOATPYHID», « MeTanibl TOOOYHBIX HOATPYIIID».

XHUMHUSA U KU3Hb

Pounp xumMuu B 00ecriedeHnH yCTOMYMBOIO Pa3BUTHUS YETIOBEUECTBA.

IToHATHE O HAyYHBIX METOAAX IIO3HAHUS U METOJ0JOTUY HAYYHOI'O UCCIIEIOBAHUS.

HayuHble nprHIMIIBI OpraHA3alid XUMUYECKOTO MTPOU3BOACTBA. [IpoMbIIeHHBIE
CHOCOOBI TMOJIy4EHHs Ba)KHEHMIIMX BeUIECTB (Ha MpHMeEpe MPOMU3BOJCTBA aMMHAKa,
CEpHOM KHUCIOTBI, MeTaHoja). IIpoMblluieHHbIE CIOCOObI MOMYYEHUs METAJIOB
U CIUIABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOUIEHM CpElabl U €ro IOCIEACTBHUS.

HDO6HGM3 HeDeDa6OTKH O0TXO0A0B Y NOOOYHBIX IIPOAYKTOB. Ponnb XHUMHNHU

B 00€CTIeUeHNN YHEPreTUYECKOor 0e30macHOCTU. [IpUHIUIIBI «3eIEHON XUMUID.

XuMHs ¥ 310pOBbE YeI0BeKa. JIekapcTBeHHbIe cpeacTra. [IpaBuiia ucnonp3oBanus
JIEKapCTBEHHBIX IIpenapaToB. Posib XUMUU B Pa3BUTUU MEJIULIVHBI.

XUMHSI TIMINWA: OCHOBHBIE KOMIIOHEHTHI, THUINEBbIe J00aBKu. Poib xumuu
B o0ecreueHny MUIEeBOM 0€30MacHOCTH.

Kocmernueckne wu mapdromepnbie cpenctBa. beitoBas xumus. [lpaBuna
0€30I1acCHOT0 UCTO0JIb30BAHUS MPENapaToB OBITOBOM XMMHUU B MIOBCEAHEBHON KU3HHU.

XumHusi B CTPOUTENILCTBE: BAXKHEHIIME CTPOUTENIbHbIE MaTepHalibl (LIEMEHT,
OeTOH).

XuMHsl B CEITbCKOM X03s11icTBe. OpraHnuecKkiue 1 MUHEpalbHbIE YI00pEHUSI.
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COBpGMGHHBIG KOHCTPYKIIMOHHBIC MATCPHAJIbl, KpPaCKH, CTCKJIO, KCpaMHKa.

Marepuasl 4j1s 3JeKTpOHUKM. HaHOTEXHOIOTUM.

PacuérHble 3agaun

Pacuérel: Maccel BemecTBa WM 00BbEMA Ta30B IO H3BECTHOMY KOJUYCCTBY
BEIIIECTBA, MACCe WM 00BEMY OJTHOTO M3 YUaCTBYIOIMINX B PEAKIIMHA BEIIECTB; MACCHI
(0OBEMa, KOJMYECTBA BEIIECTBA) MTPOTYKTOB PEAKITUH, €CITH OJHO M3 BEIICCTB UMEET
MpUMecH; Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH OJTHO U3
BCILIECTB JIAaHO B BHJIE PAcTBOpa C OMpENEeTEHHON MacCOBOM J0JIeH pacTBOPEHHOTO
BEIIIECTBA; MACCOBOM JOJH M MOJIIPHOW KOHIICHTPAIIUH BEIIECTBA B PACTBOPE; JOJIH
BBIXO/Ia TIPOYKTA PEAKIIUN OT TEOPETHUESCKH BO3MOYKHOTO.

MeknpeaMeTHbIe CBA3U

Peanmzanus MeXNpeIMETHBIX CBS3€H MPU HM3YyYEHUH OOIICH W HEOpraHWYeCKOM
xumuH B 11 Ki1acce OCyIIeCTBIISIETCS Yepe3 UCIIOIb30BaHNe KaK OOINX €CTeCTBEHHO-
HAy4YHBIX TIOHATHH, TaK W TOHATHUH, TPUHATBHIX B OTACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC IIOHSATHS: SBJICHHWE, HAay4yHbIM (hakT, TUIOTe3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiacCHu(pHUKAIus, MePUOIUIHOCTH, HaOJIOJICHHE,
HU3MEPEHHE, IKCIIEPUMEHT, MOJIEITb, MOJICIMPOBAHUE.

dusuka: MmaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIIbI, PAJAMOAKTUBHOCTh, MOJICKYJIa, YHEPTETHUYCCKUM YPOBEHbB, BEIIECTBO, TEIIO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBA, MCAIbHBIN Ta3, (U3NUECKUE BEIUYHHBI,
SIMHUITBI U3MEPEHHS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHu3M, DJKocHcTeMa, Owmocdepa, MeTabOIHU3M, MaKpO-
U MHKPODIJIEMEHTBI, OCJIKH, JKHUPBI, YTJICBOABI, HYKICHHOBBIC KHCIIOTBI, ()EPMECHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTHUHU B IKOCUCTEMAX.

['ecorpadus: MuHEpasbl, TOPHBIC TOPOABI, IOJE3HBIE HCKOMAaeMble, TOILIUBO,

pPECypCHI.

TexHomorus: XuUMHUUYECKas IMPOMBINIJICHHOCTb, MCTAJUIYPIrus, CTPOUTCIBHBIC
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MaTCpHUaJlbl, CEJIbCKOXO0351CTBEHHOE IMPOU3BOACTBO, IIHIICBAA IIPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBIINIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKHUX IIPCIIAPATOB,
MMPOU3BOACTBO KOHCTPYKHMOHHBLIX MATCpHUAJIOB, OJJICKTPOHHAA IIPOMBIIIIICHHOCTD,

HaAHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMUWUS»

10 KJIACC «OPTAHUYECKASA XUMUSA»

Ba3oBbliii ypoBenb (1 yac)

Yriay0énnslii ypoBeHb (1+24aca)

Komn-Bo Komn-Bo
4acoB Paznen 1. Teopernueckue ocHOBBI opranudeckoi xumun (3 1)\(94) 4acoB
3u Tema 1. [IpeaMer oprannveckoi XumMuu. Teopusi XUMHUYECKOI0 CTPOEHUSI OPraHUYECKHUX Oy
coeUHEeHUu M
1 [IpenmMer  OpraHMYecKOM  XHMHH: €€

BO3HUKHOBCHHUC, PAa3BUTUC KW 3HAYCHHUC B
IMOJIYYCHHH HOBBIX BCHICCTB W MATCpPHUAJIOB.

JleMoHCTpaluu: — O3HAKOMJICHUC C

oOpasllaMl  OPraHWYECKUX  BEHIECTB WU
MaTepuajlaMi Ha WX OCHOBE; — OIIBITHI IO
MPEBPAILCHUI0 OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IJIaBJICHHE, OOyTJIMBaHUE U

rOpEHUeE).

DJIEKTPOHHOE CTPOCHHE aTOMa YIJIEpPOjAa: OCHOBHOE

¥ BO30YXKIIEHHOE COCTOsSIHUS. BalleHTHBIE BO3MOXHOCTH




aToMa yrjiepoJa. XHUMHYECKasl CBS3b B OPraHU4YCCKUX

COCIMHEHHAX.  Tumbl  ruOpuaAM3alMd  aTOMHBIX
opburaneil yriaepoza.

MexaHu3mbl ~ 00pa30BaHUsl  KOBAJIEHTHON  CBA3M
(oOMeHHBII Y JIOHOPHO-aKLETTOPHBIN). Tunel

IICPCKPBIBAHNA ATOMHBIX Op6HTaJIeﬁ; O- U Tt~ CBA3U.

Teopusi CTpOCHUSI OPraHUYECKUX COECIMHEHUU
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUSI.

bopmyIbl

BelecTB. ['oMonorus, uzomepus. XumMuueckas

CTpyKTypHBIE OPraHUYECKUX

CBSI3b B OPraHUYECKUX COCAUHEHUSIX —
OJIMHApHbIE W KPATHBIC CBSI3U. G- U T-CBS3H.
JIaGopaTopHBIil OMBIT: — MOJIETUPOBAHUE

MOJICKYJ OPTraHNYCCKHUX BCHIICCTB.

OnunapHasi, JBOWHasT W TpouHas cBsI3b. CrocoObl
pa3pbiBa CBSI3eH B MOJICKYJIaX OPTaHMUYECKHX BEIICCTB.
[Tonsitue o cBOOOTHOM pajuKaie, HyKIeopuie

1 DJIEKTpOodHUIe.
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CtpyKTypHBIE BU/JIOB:

GopMyIIbI  pa3TMYHBIX
CKeJIeTHas.
Bunel nzoMepun: CTpyKTypHAst, TPOCTPAHCTBEHHASI.
OnexkTpoHHBIC Y)PEKTHI B MOJIEKYJIaX OPTaHHICCKUX

COE€TUHEHHM (MHAYKTUBHBIN U ME30MEPHBIN 3PPEKTHI).

[IpencraBnenue 0 KJ1accuuKanuu
opranmyeckux  BeuiectB.  Homenkmnatypa
OPraHUYECKUX COEIUHECHU I

(cuctematuyeckasi) U TpUBUAJIbHBIE Ha3BaHUs
BAKHEMIINX MPEACTABUTENIEH KIIACCOB

OPraHNYCCKUX BCIICCTB.

OcobGenHoctu U KJaccuduxanus OpraHUYeCKUX
peakunii. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

B OPraHUYECKOW XMMUHU.

DKCIepUMEHTAIILHBIC METOJbI M3yUeHUsS] BEIICCTB M HX
NPEBpaIlCHU: Ka4eCTBEHHOE OOHApyKEHUE YIiiepoja
¥ BOJIOPO/Ia B OPraHUYCCKUX BEIIECTBAX. BBIUMCIICHHUS:
dbopmyIbl

OIIPEAECICHUE MOJIEKYJIIPHOU
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OpraHu4CcCKOro BCIICCTBA 110 MaCCOBBIM JOJISAM

QJICMCHTOB, BXOJAIIIKUX B €I'0 COCTAaB.

Pa3nen 2. YraeBogopoasi (14)\(40)

2y

Tema 2. IIpenesibHble YIi1eBOAOPOAbl — AJKAHbI, HUKJI0AJIKAHBI

64

AJIKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTMYECKHUM pAd.

MertaH u 3TaH — IPOCTENIINE IPEACTABUTEIN

AJIKaHOB: (PU3NUYECKUE CBOMCTBA.

Homenknarypa u uzomepus ajkaHoB. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB,
Sp3-ruOpuau3anus aTOMHBIX OpOMTaNel yriepona,

o-cBsa3b. KoHbopMepsl.

Hemonctpauus: duszndeckue CBOMCTBA aJKaHOB
(pactBopumocTs).[Ipaktuueckaspabora  Ne 1.

[TonyuyeHnue meTaHa 1 U3y4€HHUE €ro CBOMCTB.

MertaH u 3TaH — XUMHYECKHE CBOMCTBA (pEaKIUU
3aMEILECHHS U TOPEHUs ), HAXOXKACHUE B IPUPOJIE,

IMOJIY4YCHHEC U IPUMCHCHUC.

XUMHUYECKHE CBOMCTBA aJKAaHOB: W30MEpPU3ALUU,
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ACTUAPUPOBAHNA, OUKJIN3alluu, IMUpOoJIn3a,

KpekuHra. [IpeAcTaBiieHMEe O MEXaHW3ME PEaKIUid

PaIUKaJIbHOTI'O 3aMCIICHMS.

[uknoankansl. O0mas ¢popMyiia, HOMEHKIATypa U
nzomepusa. OCOOEHHOCTH CTPOCHHS U XHUMHUYECKHUX
CBOMCTB MaubIX (LIMKJIONPONAH, UUKJIOOYTaH) H
OOBIYHBIX (LIMKJIOTIEHTaH, IIUKJIOTEKCaH)
HUKJI0aNKaHOB. CrocoObl MOJy4YEeHUs U

IMPUMCHCHHC ITUKJIOAJIKAHOB.

(6+1)u

Tema 3. HenpeneibHble yIiieBoI0POabI:

AJIKCHBI, aJIKaJJHCHbI, AaJIKUHBbI.

Tema 3. HenpeaesbHble yIiieBoA0OPOaAbI:
aJIKeHbl, AJIKAaJAUEeHbI, aJKUHbI (13+2)4.
Tema 6. 'anoreHnpou3BoAHbIE

YIJ1€BOAOPOaAOB (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI

pan.  OTWIeH W [OpPONWIECH —  NPOCTEUIne

npCaACTaBUTCIIN AJIKCHOB! CI)I/IBI/ILIGCKI/IG CBOMCTBA.

AnKeHbl: SP’ruOpHau3alnys aTOMHBIX OpOHTasei

yriepona, o- W 7w-cBia3u. CTpykTypHas W
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ICOMCTPHUUCCKAsA (LII/IC-TDaHC-) HN30MCpPHUL.

Bprunciiennsi: — HaXO0XIEHUE MOJIEKYJSIPHOU 1P
(bopMyJIbl OPraHMYECKOr0 COEIMHEHHUS 0 Macce
(00BEMY) IPOTYKTOB CTOPAHUSI.
OTUJIEeH U NMPONWIEH — XUMHUYECKHE CBOMCTBA 1
(peakiuu TUAPUPOBAHMUS, rajoreHUpPOBAHMUS,
ruApaTaiuy, OKHUCJIEHUS U  [OJIMMEpHU3alun),
noiayudeHue u npumeHenue. [Ipakrtuueckas padota
Ne 1. Tlony4yenue 3TusieHa U U3y4EHHUE €TO CBOMCTB.
XUMHUYECKHE CBOMCTBA AJIKCHOB: 3aMEILCHUS B O- 1
MOJIOKEHUE TIPU JBOWHOW CBsi3U. lIpencraBiieHue
0 MEXaHM3ME PEeaKIMHU 3JeKTPODUIHLHOTO
PUCOCITMHEHUS.
Tema 6. T'aJloreHIPOM3BOJIHBIC YIJIEBOJIOPOJIOB 1

(lgac u3 4): DIEKTPOHHOE CTpOEHHUE
rajoreHONPON3BOIHBIX YTJIEBOJIOPOJIOB.
JlemoHCcTpanus: du3nvecKue CBOMCTBa

YTJIEBOJIOPOJIOB (PacTBOPUMOCTh) YIJIEBOJAOPOIOB.
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Breruncnenus:

ONpENEIICHHNE MOJEKYISIPHOU
(GbOpMyIIBI OPTaHUYECKOTO BEIIECTBA TI0 MAaCCOBBIM

JOJIAAM 3JICMCHTOB, BXOJAIITUX B €TI0 COCTAaB.

1P

JIaGopaTopHbIii OIBIT:— MOJICJINPOBAHUE
MOJIEKYJI YTIE€BOAOPOLOB U TaIIOT€HOIIPOU3BOAHBIX
Brrunciienns 1o ypaBHEHHIO XUMHAYECKOM peaklnu
(maccbl, 00bEMa, KOJIMUYECTBA UCXOAHOIO BEIECTBA
WM TPOAYKTa PEAKUHH II0 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELLIECTB

WJIU TIPOJTYKTOB PEAKIWH )

Tema 6. ['amoreHNpPoN3BOIHBIE YTIIEBOJOPOAOB (2
gyac w3 4). Peakuuu 3aMelicHHs TrajoreHa Ha
THAPOKCOTPYIITY, HATPOTPYIITY, [THAHOTPYIIITY,

AMUHOTPYIIILY.

Tema 6. 'amoreHNpoU3BOJHBIE YTIEBOAOPOIOB (3
yac w3 4): JlelicTBHe Ha TraJOreHIIPOU3BOIHBIC
BOJIHOTO W LIEJIOYH.

COUPTOBOTO  pacTBopa

BzaumonelicTBue gurajoreHaJKaHOB C MarHueM U
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LIMHKOM.

Ankanuensl. byragnen-1,3 u wmetunOyraaueH-

1,3: ctpoenue.

AJ'IKaI[I/IGHLIZ HN30JIMPOBAHHBIC, KYMYJIMPDOBAHHLIC.

Ocobennoctu 3JEKTPOHHOIO CTpOEHUS
U XUMUYECKUX CBOMCTB CONMPSKEHHBIX IUEHOB,

1,2- u 1 4npucoenuHeHue.

CriocoOsbI MOJYUYCHUA U IIPUMCHCHHUC aJIKaJIUCHOB.

AHK&I[HGHBI: Ba)KHEHIIIME XMMHYECKHUE CBOMCTBA

(peaxkuus MOJIMMEpHU3aIlun ). [Tomyuenue
CUHTETHYECKOTO KaydyKa u PE3UHBI.
JIaGopaTOpHBIN OMBIT: — O3HAKOMJICHUE C

o0Opa3laMH MIacTMacc, KAy4yKOB U PE3UHBI.

Tema 6. ['amoreHnpon3BOHBIE YIIIEBOAOPOAOB (4
yac u3 4). IloHATHE 0 MeETAIOOPraHNYSCKUX
COCIMHEHUSIX. Hcnonbp3oBanue
raJIOTEHIIPOU3BOJHBIX B OBITY, TEXHUKE U B

XUMHUYCCKOM CHHTC3C.
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Breruucnenus: OIIPCACICHUC JOJIN BbIXOJAa IIPOAYKTa

pe€aKiuun OT TCOPCTUICCKH BO3MOIKHOTIO.

1P

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, 1
TOMOJIOTUYECKUIN PSAA. ALETUIECH — MNPOCTEHIINMA
MPEJICTABUTEND AJKMHOB: COCTaB, CTPOCHUE,
(u3ruecKue CBONCTBA.
DJIGKTPOHHOE W MOPOCTPAHCTBEHHOE CTPOCHUE 1
MOJIEKYJl aJKHHOB, SP-THOpUAM3AlIUS aTOMHBIX
opOutaneir yriepoaa. XHMHYECKHE CBOMCTBA:
IAMEPU3AllMd W TPUMEpPHU3ALHUH, OKHUCJICHUS.
Kucnotnele  cBolicTBa  aJKHWHOB,  HMECIOIIUX
KOHIIEBYKD  TPOWHYI  CBS3b. KauecTBeHHbIe
peakuuu: Ha TPOMHYI CBA3b, B3aUMOJCHCTBUE
aleTUJICHAa C aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l).
[Tpaktuueckas padora Ne 3. [loydyeHue arneruiena 1
Y U3y4YE€HUE €r0 CBOUCTB.
AlLleTWIEH: XUMHUYECKUE CBOMCTBa (peakuuu 1

74




T'mApupoBaHUusA, TaAJIOICHUPOBAHHWA, TIHUApATAllUH,

rOpEHUs), OJYyYEHUE U IPUMEHEHHE.

(2+1)u Tema 4. ApomaTu4ecKue yriieBoaopo/ibl (8+1)u
1| Apensl. benson: coctas, crpoeHue, GU3nIECKUe U 1
XUMUYECKUE CBOMCTBA (PEaKIMU rajlOreHUPOBAHUS
Y HUTPOBAHUA ), TOJTYUYEHHUE U IPUMEHEHUE.
[IpaBuiio apOMaTUYHOCTH, IPUMEPBI 1
apoMaTHyeckux  coeauHeHud.  JlabopaTopHblil
onbIT: MojenupoBaHue MOJEKYJ apoOMaTUYECKUX
yriieBoopoaoB. llpencraBieHue O MexaHU3Me
peaKkImni 31eKTPOOIILHOTO 3aMeIICHHUSL.
Brpruucnenus: — yCTaHOBJIEHHE CTPYKTYPHOU 1P
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €T
XUMUYECKUX CBOMCTB WJIM CIIOCOOOB MOJTyUYEHUS.
1P| Tomyon: cocraB, crpoeHue, (Qusuyeckue 1

XUMHUYECKHE CBOWCTBA (pEaKiMyU TaJOreHUPOBAHUS

)41 HI/ITDOBaHI/IH), IMOJIYUYCHHUEC M IIPUMCHCHHUC.

TOKCHUYHOCTH ApEHOB.
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[IpencraBneHne 00 OPUCHTHPYIOIIEM JIEHCTBUU
3aMecTuTeNe B OCH30JIbHOM KOJBIE Ha MpUMEpE
KapOOKCWJIBHO,

AJIKWJIbHBIX paarKalioB,

FH,HpOKCHJIBHOﬁ, dMHWHO- U HUTPOT'PYIIIIbI, aTOMOB

rajoreHoB.
XUMHYECKUE CBOWCTBA OenH3oua U €T0
TOMOJIOTOB: OKMCJIEHUE TOMOJIOTOB O€H30J1a.
['eneTnyeckas CBsI3b YIIIEBOAOPOIOB,
IIPUHAIEKAIUX K PA3JIMYHBIM KJlaccaM
CnocoOb1 MOJTy4YECHUS apoOMaTUYECKUX
YIJIEBOAOPOJIOB. Ocobennoctu XUMHUYECKHUX
cBOMCTB ctupoJia. [lonmmmepusanus ctupona.
Bpruncnenusi: — yCTaHOBJIIEHUE CTPYKTYpPHOU

(dhopMyJIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €TI0

XAMHUYECKUX CBOMCTB MJIN CIIOCOOOB IMOJIY4YCHUA.

2y

Tema 5. IlpupoaHbie HCTOYHUKH YIJIEBOJIOPOA0B U UX MepepadoTKa

(4+2)u

[Tpupoaabic WCTOYHUKU YTJIEBOJIOPOJIOB.

[Ipuponueiii Ta3 W TOMYTHbIE HE(PTSIHBIC Ta3bl.
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Hepts uw e€  mpoucxoxnenue. CrocoObl

nepepaboTkn  HePTU:  TMEpPEeroHkKa,  KPEKHHT

(TepMHUYECKHM, KATATUTUYECKUI ), TUPOIIU3.

['eneTnueckas cBs3b MEXKIY pPa3IUYHBIMU KJIacCaMU 1
YTJIEBOJOPO/IOB.
['eneTnueckas cBS3b MEXKIY pa3IUYHBIMU KJIacCaMU 1P
yTJIEBOJOPO/IOB.
[IponykTsl nepepabOTKu HEPTH, UX MPUMEHEHUE B 1
IIPOMBIIICHHOCTH U B ObITy. KaMeHHBI yrojib u
POJYKTHI €ro nepepabotku. JlemoHcTpanus: —
koJuiekiuu «HedTb» u «YTomby.
Bpruncnenus: — omnpenesnieHue  MOJEKYJISIPHOU 1

(GOpMyIIBI KHCIOPOAOCOASPHKAIIETO OPTaHUIECKOTO

BEIIECTBA IO MAaCCOBBIM JIOJISIM  DJIEMEHTOB,
BXOJAIIMX B €ro cocraB; mo Macce (00béMy)
IIPOJIYKTOB CTOpPaHMUs; 1O KOJWYECTBY BEIICCTBA
(Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/UITU

HCXOOHBIX BCUICCTB.
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VYpok 0000111eH1s MaTepraia TEMBI. 1P
Pa3nen 3. Kuciopoacoaep:xkamiue opranndeckne coequnenus (12 1)\(364)
3y Tema 6. Ciinpthl. ®eHOJI Tema 7. Ciimptbl. ®eHo0JI 9y
[IpenenbHble OAHOATOMHBIE COUPTHL. MeTaHOoN U 1
ATAHOJI. CTpOeHWE, (PU3NYECKHEe U XUMUUYECKHE
CBOMCTBa (peaklMd C aKTUBHBIMU MeETaJLIaMH,
rajoreHoBOJIOPOJIaMU, TOpPEHHUE), MPUMEHEHUE.
Bonmoponnbie  CBS3M  MEXKIYy ~— MOJIEKyJIaMu
cnupToB. JlelicTBMe MeTaHOJIa M JTaHOJA Ha
opranu3M uesnoBeka. JlabopaTopHbie OMBITHI: —
TOPEHHE CIIUPTOB; — OKHUCIICHUE ATaHOJa
okcusioM meau(Il).
[IpenenbHble  ONHOATOMHBIE CHHUPTHL:  W30MEpHS, 1
kinaccudukaiusa. Puznyueckrue CBOMCTBA aJTKaHOJIOB.
JleMoHcTpanusi: pacTBOPUMOCTh CIHUPTOB B  BOJIE.
CriocoObl TOSTydeHHsI U IPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA AJIKAHOJIOB: JETUIpaTalllH, 1
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OKUCJICHHA, BSaHMOHCﬁCTBHe C OPraHN4CCKUMHU

N HCOPraHMYCCKHMMH KHUCIIOTaMHU. HDCI[CT&BJICHI/IC [0)

MEXAaHM3ME PpeaKIU HVKJIGOd)I/IJIBHOFO 3aMCIICHU .

JemoHcTtpannu: 1. B3ammopnencTBue — 3TaHOJIA

C HATpHUCM. 2. OxwuciaeHHE HTHIIOBOTO CIIUpTa

AUXPOMATOM KaJlusd (BOBMO)KHO HUCIIOJIB30BaHHC

BUJICOMATEPUAIIOB).
MHOroaroMHbl€ COUPTHI. DTUIEHIJUKOIb U
TJIMIEPUH: CTpOeHHE, PU3HYECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJICMCTBHE CO IIEJIOYHBIMH
MeTajlJaMHu, KayeCTBCHHAasI peaxuus Ha
MHOTOATOMHBIEC CIIUPTHI). JleficTBHUE Ha OpraHu3M
YEJI0BEKA. [Ipumenenue TIIALIEpUHA 151
STUJICHIIMKONA. JlaGopaTopHble OMNBITBHI: —
B3aUMOJICHCTBUE TJIMILEPUHA C THAPOKCHIOM
meu(1l).
MHOroaroMHbI€ CITUPTHI: B3aHUMOJCHCTBUE

C OpraHM4YCCKHUMH 1 HCOPTaHNYCCKHUMH KUCJIOTaAMMU.
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[Ipocteie  3dupbl, HOMEHKJIATypa U U30MEpHS.

OcobeHHOCTH (PU3UIECKUX M XUMUYECKUX CBOMCTB.

®deHon: CTpOEHHE MOJIEKYJbl, (U3MUECKHE U
XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue ¢enona. Berunciaenus
— I10 YPaBHEHHUIO XUMUYECKOMN peaKiuu (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WU
MIPOAYKTA PEAKLIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEILIECTB WJIM MPOAYKTOB PEAKIINH ).

deHOM:  B3aMMHOE  BIUSHHUE  THUIPOKCOTPYIIITHI
u OeHzonpHOTO siipa. OCOOEHHOCTH XUMHYECKUX
cBOMCTB (eHona. KauecTBeHHBIE peakiuu Ha (EHOI.

®eHopopmanbaeruHas cMoJIa.

[IpakTnueckas pabota No 4, Pemenne
AKCIIEPUMEHTANIBHBIX 3a7ad 1o TeMe «ChupThl

U (EHOJBIY.

Tu

Tema 7. Anbaernanl. Kap0ooHoBbIe KHCJIOTHI.

Tema 8. Anbaeruabl. KapooHoBble KHCI0THI.

214
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Cioxxuble 3¢Gupbl

Caoxuabie 3¢upsbl. JKupbl

ANbIernapl u KETOHBI. dopMmainbieru,

allCTaJIbACTHU CTPOCHHC, (l)I/ISI/I‘ICCKI/IG )41

XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHUA H

BOCCTAHOBJICHUSI, = KAQYECTBEHHBIC  PEAKIIUH).
JlaGopaTopHBIE OMBITHI:
—  OKHCJICHHE  aJbJIETUJIOB  aMMHAYHBIM

pactBopoM okcujaa cepedpa(l) u rugpokcuiom

meu(1l).
DNEeKTPOHHOE CTpOEHUE KapOOHWIBHOW TIPYIIIbI.
['omonornyeckue psabl  anbJErHJIOB U KETOHOB:
U30MEpHSL.
[IpeacraBienue 0 MEXaHU3Me peakuui

HVKJ'IeOd)I/IJ'IBHOFO INPUCOCANHCHMUA aJIbACTUI0B.

dopmanbpIeru, aleTaabIeru/l: NOJIyYCHUE U
MIPUMEHEHHE.

AIIETOH: CTPOEHHE, (buznueckue U

XUMHUYECKHE CBOMCTBA (pEaKIIMU OKHUCICHUA U
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BOCCTaHOBJIeHI/ISI), IMOJYYCHHMC U ITPUMCHCHUC.

Brraucnenws: OTIpE/ICNICHUE  MOJIEKYJIAPHOU
(GopMyIIbI OpraHMYECKOro BEIIECTBA IO MAacCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; IO Macce
(00bEMY) TPOAYKTOB CrOpaHHS, TIO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/UITU
HCXOJIHBIX BEIECTB, — YCTAHOBJIEHWE CTPYKTYPHOU
(opMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €ro

XAMHUYECKUX CBOMCTB HJIN CIIOCOOOB IMOJIYyUYCHUA.

VYpok 0000111eH1s MaTepraia TEMBI.

OOHOOCHOBHBIE  TIpE/ICNIbHBIE  KapOOHOBBIC

KHUCJIOTBl. MypaBbuHAsi U YKCYCHasi KHCIIOTBI:
CTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
(cBoiicTBa, OOmMeEe s Kiacca  KHCIOT).
[Ipaktuueckas padota Ne 2. CoiicTBa pacTBopa

YKCYCHOM KUCJIOTHI.

OcoOeHHOCTH CTPOEHHUS MOJEKYJl KapOOHOBBIX

kucnor. M3omepus u HOMeHKiaTypa. Bompopoansie
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CBA3U MCIXKIAY MOJICKYJIaMHU Kap6OHOBI>IX KHCJIOT.

OOHOOCHOBHBIE Ipe/iesIbHbIE KapOOHOBBIE
KUCJIOTBI:  PEaKIHMH C YYaCTUEM YIIIEBOJOPOTHOTO

paaukala.

MypaBbuHass M YKCyCHasl KHCIJIOTBL:  pEaKLMs

TEpUPUKALINH, TOJIYUCHUE U TPUMEHEHUE.

Oco0eHHOCTH CBOMCTB MYyPaBbUHOM KUCIIOTHI.
MHuoroo0pasue KapOOHOBBIX KHCJIOT.
[IpencraButenu  BbICIIMX  KapOOHOBBIX  KHUCIOT:

IMaJIbMHUTHUHOBAsA, JUHOJICBAA, JIMHOJICHOBAA KHCJIOTHI.

OcobOenHoctu CBOMCTB HEIpeaeNIbHbIX
U apOMaTHUECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX

KHUCIIOT, TUJIPOKCUKAPOOHOBBIX KHCIIOT.

CTCapI/IHOBaH n OJICMHOBAA KHCJIOTBI KaK
NpCaACTAaBUTC/IM BBICHINX Kap6OHOBBIX KHCJIOT.
Mpbiia KaKk COJIM BBICIIMX Kap6OHOBBIX KHCIJIOT,

UX MOIOIIIEE TEUCTBHE.

[IoHsATHE O CUHTETUYCCKHUX MOKOIIIHUX  CPCACTBAX
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CMC).

[TonsTue o ITPON3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)1/1an, AHTuapuaax, raJJorcHaHTuaApraAax,

aMMJiax, HUTpuJjiax.

CnoxHbie a¢uUpbl  KaK  MPOU3BOJIHBIC
KapOOHOBBIX  KHUCJIOT. ['HMApOIN3  CIOXKHBIX
2(upoB.

Cnoxublie 3¢upbl. ['oMonornueckuit psia, oOias

dbopmya, u3oMepusi U HOMEHKJIATYpa.

[IpakTnueckas pabora Ne S. Pemenune

OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «Kap6OHOBI>I€

KUCIOTHI. CIIOKHBIE A(UPBDY.

AKupsl. I'maponns xupos. lIpuMeHeHne KHUPOB.
buonornueckas posib xupoB. Beluncienusa: —
0 YPaBHEHHUIO XMMHYECKOW peakiuu (Macchl,
00bEMa, KOJMYECTBAa MCXOAHOTO BEIIECTBA WM
U3BECTHBIM  Macce,

MPOJyKTa PpEeaKIuu TI0

00bEMyY, KOJWUYECTBY OJHOTO W3 MCXOJHBIX
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BEIIIECTB WM MPOIYKTOB PEAKIIUN).

XKupsl: cTpoenue, pu3nyecKrue CBOMCTRA.
Oc00OEHHOCTH CBOMCTB XKHUPOB, COJAEPHKALIUX OCTATKU

HCTIPCACIIbHBIX KUPHBIX KHCJIOT. >KI/IpBI B IIpUpoAac.

KontponmpHast ~ pabora:  «Kuciopoaconepikarire

OPraHU4YCCKUC COCANHCHU) .

2y

Tema 8. YrieBoabl

Tema 9. YrieBoabl

64

VTrieBoasr: COCTaB, KJIacCcu(UKaIus

YIJICBOAOB (MOHO-, Jn- M I'IOJII/ICﬂXEIpI/IIII)I).

I'moko3a —  mpocredmmyd  MOHOCaxXapunu:
OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3nYecKue
U XHMHYECKHE CBOICTBa (B3aMMOJICHCTBHUE C
ruapokcugom Menu(Il), okucieHne aMmmMuagyHbIM
pactBopoM okcuaa cepedpa(l), BocctaHOBIEHUE,
OpoKEeHHE TIIFOKO3bl), HaXOXICHUE B TMPUPOJIE,
npyUMeHeHue, Oroaornyeckas poiab. POTOCUHTES.

OpyKTO3a KaK U30MEP TITIOKO3BI.

OnrTuyeckas N30MEPUS. KonpyaTo-nienuas
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TAYTOMCPpHUA HaA TNIPUMEPEC MOJCKVYJbI  TJIFOKO3EI,

IIPOCKIMHU Xeyopca, (X,B-&HOM@DBI T'JIFOKO3bI.

MOHOC&X&pI/IIlBI: TaJIaKTO34a, DI/I603a, JAC30K-

cupubo3a. @Pu3znyecKkue CBOWCTBA U HAXOXKJIECHUE
B ipupoze. Jlaboparopuslii onbIT: B3aumonencTue

pacTBopa I0Ko3bI ¢ ruapokcuom meau(Il).

Caxap03a — HOPpCACTAaBUTCIIb JHUCAXapHuJa0B,
TUAPOJIN3, HaXOXJICHHUC B IIpupoac n
IIPUMCHCHHNC. KanMaH n OCIJI03a KakK

npupoaHbie nojguMepsl. CTpoeHHE Kpaxmalla U

Heunono3sl. Du3nueckue U XUMUYECKHE
CBOMCTBAa Kpaxmasia (THAPOJIU3, KadeCTBEHHAas
peakuusi ¢ uogom). JIabopaTtopHbIid OMbBIT: —

B3aMMOJICHCTBHE Kpaxmalia ¢ HOJ0M.

I[I/Icaxappmbl: MaJIbTO3a u JJAKTO34a.

BoccranaBimBaronime M HEBOCCTAHABIIMBAIOIINE
nucaxapuasbl. [Tomucaxapuasl: riavkoreH. CTpoeHue

MaKpOMOJICKYIJI INTMKOI'CHA.
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XUMUYECKHE CBOMCTBA LIEJUTIOJIO3BL: THUIPOJIN3,
nonydyeHue ddupoB uemwtono3pl.  [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN

MENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckue coequHeHust (3 1)\(94)

3y

Tema 9. AMUHBI. AMMHOKHCJIOTHI. Beiku

Tema 10. AMUHBI. AMHUHOKHCJI0THI. BeJikn

9qg

AMuHsl. MeTHIaMUH M aHWIWH: COCTAaB,

CTPOCHHUC, d)I/I3I/I‘-ICCKI/I€ 1 XMMHUYECKHE CBOMCTBA

(ropeHue, B3anMOICHCTBUE C BOIOU U

KUCJIOTaMU).

Kiaccuduxanus AMHWHOB: anupaTuIecKre
¥ apOMaTHUYECKHC, TIEPBUYHBIC, BTOPHUYHBIE
u  TpernmuHble. AwmuHbL:  u3oMepusa.  CrocoObl
MOJIyYCHHS ¥ TIPUMEHECHHE amn()aTUieCKuX aMUHOB.

ITosrydyeHne aHWIMHA U3 HUTPOOEH301a.

B3aumHoe BausiHHE rpymir aTroMOB B MOJICKYJIC

AaHUJIMHA. OcobeHnocT XUMHNYCCKUX CBOICTB
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aHuinnHa. KadecTBeHHBIC pC€akoun Ha AHUJINH.

AMUHBL: AJKWJINPOBAHMUE, B3aUMOJICHCTBUE

MEPBUYHBIX AMHHOB C a30TUCTOM KucimoTou. Conn

ANKUIaMMOHMSL.
AMUHOKHUCIIOTHI Kak aMmdoTrepHbie

OopraHuyeckue coeauHeHus. Du3uyeckue u

XUMUYECKUE  CBOMCTBA  aMUHOKHUCIOT  (Ha

npuMepe TiuluHa). bruonornueckoe 3HauYeHHE

aMUHOKUCIOT. [lenTuasl.
Homenknatypa 1 U30MEpHsl. OtnenbHbIC
NpEACTABUTENIA  O-aMUHOKHUCIIOT: TJIMIUH, aJaHUuH,

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

NUCTCHUH. Onruueckas HN30MCPHUA aMHUHOKHUCIIOT. D-

1 L-aMHUHOKUCIIOTHI.

Peakuus nonukoHnaeHcauu, o0pa3oBaHue MENTHIHON

cBsa3u. JleMoHcTpanus: PactBopeHue 0enkoB B BOJIE.

benkn kak mHpUpOAHBIE BBICOKOMOJIEKYJISIPHBIE

coenuHeHnsd.  llepBuuHasg,  BTOpHMYHas W
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TPETUYHAsT CTPYKTypa O€lKOB. XHWMHYECKHUE

CBOMCTBA OE€JIKOB: THJIPOJMU3, JI€HATypaLus,

Ka4CCTBCHHBIC pPCaKkunu Ha OCTIKH.

JleMOHCTpanuu: — JAeHaTypanusi OeIKOB MpU

Harp€BaHHWHN,; — OBCTHBLIC PCAKIIUU OCJIKOB.

ITonsarue o0 A30TCOACPKAINX T'CTCPOINNKIITNYCCKHNX

COCIMHCHUAX. HI/IDI/IMI/II[I/IHOBBIG u IIYPHUHOBBIC

OCHOBAHUA. HVKHeI/IHOBBIe KHMCJIOTBhI. COCTAaB,

CTPOCHUC 1 OuoJiornyeckas POJIb.

[IpakTnueckas pabora Ne 6. Pemenne

OKCIICPUMCHTAJIBHBIX 3agad I10 TEMC

«A30Tcoz[ep>1<au11/1e OpPraHU4YCCKUC COCAUHCHUS .

Pa3neu. 5. Boicokomosiekyasipabie coequneHust (29)\(64)

Tema 10. [InacTmaccol. Kayuyku. Bosoxkna

Tema 11. BoicokomosieKyJISIPHBIE COETMHEHUST

OcHOBHBIC IIOHATHUA XUMHUHN

BBICOKOMOJIEKYJIIPHBIX COEIUHEHHI: MOHOMED,
NOJIUMEP,  CTPYKTYPHOE

3BEHO,  CTCIICHb

MMoJIMMEpur3aln, CpCaHsasa MOJICKYJIIpHasd mMacca.
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OcHOBHBIE METO/IbI CHUHTE3a

BBICOKOMOJIEKYJIIPHBIX COETMHEHHI —

[OJINMEPHU3ALMS U ITOJIMKOHICHCALIUS.
[IpeacraBnenue 0 CTEPEOPETYJIAPHOCTH
U HaIMOJIGKYJSIDHOM  CTPYKType  TOJMMEPOB,
3aBUCUMOCTb _ CBOWCTB  NOJHMMEpPOB  OT WX
MOJIEKYJIIPHOTO U HAJAMOJIEKYJISIPHOTO CTPOEHMUSL.
JlemoHcTpauusa oOpa3noB pe3uHsl. BuneopparmeHT
«Bynkanuzanus pe3suHsD».
[Ipaktuueckass pabora Ne 7. PemieHue skcriepumeH-
TalbHBIX  3agad 1o TeMe  «Pacmo3naBanue
OPraHUYECKUX COCIUHECHUI.

[lnacTmacchl  (IOJIMATUIECH,  MOJMIPONUIICH,

MOJIMBUHWIXJIOPHI, TTOJUCTHPOJI). HaTypanbHbINi

U CHHTCTHYCCKHMC KAay4YVKH (6VT3I[H€HOBBII>1 .

XJIOPOIPEHOBLIA M W30OPEHOBHIN). BoJsiokHa:

HATYpaAJIbLHEIE (XJIOTIOK, HIEPCTD, ENK),

HCKYCCTBCHHBIC (aHeTaTHOC BOJIOKHO, BI/ICKO3a),
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CUHTCTHYCCKUC (KaHDOH n J'IaBCElH).

JleMOHCTpanus: — O3HaKOMJIEHHE ¢ 0Opas3laMu
IPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,

IJ1aCTMACC, Kay4yyKOB.

[InacTMaccel:  MOAMMETWIMETAKPWIAT,  IOJIH-
KapOOHaThl, NOJUATWIEHTEpePTaNarT. YTUan3auus
U nepepadoTKa MIaCTHKA. DJIaCTOMEPHI: CUIUKOHBI.

[HonumMepsl criemuanbHOrO Ha3zHadeHus (TedJioH,

KCBJIAap, QJICKTPOIIPOBOAIINC ITOJIMMCPBHI,

OuopasinaraeMaie IOJIUMEDHI).

[IpakTnueckas pabora Ne 8. Pemenune
SKCIIEPUMEHTAJIBHBIX 3a/1a4 1o Teme «Pacno3HaBaHue

miacTMacC U BOJIOKOH»

Pa3nen 6*. Utorooe nosropenne (14)\(54)

1P

HroroBas koHTpobHAs padora 3a kypc 10

KJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Pa3In4YHbIMU KJIaCCaMHU OPTaHUYCCKHX COGI[I/IHGHI/Iﬁ

2P
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[loBTOpeHne.  BpluucneHusa: —  ONpEIEIICHHE
MOJIEKYJISIpHON (OPMYJIBI OPraHMYECKOTO BEIIECTBA
110 MAacCOBBIM JIOJIIM D3JIEMEHTOB, BXOJSIIMX B €r0
cocTaB; 1o Macce (00bEMY) MPOIYKTOB CrOpPaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEéMY) IPOIAYKTOB
pEaKIuu W/WIN UCXOJHBIX BEIIECTB; — YCTAHOBJIICHHE
CTPYKTYpHOU (HOpMYJIBI OPraHUYECKOTO BEIIeCTBa Ha
OCHOBE €r0 XMMHUYECKHUX CBOICTB WM CIIOCOOOB

IMOJIYUYCHUA.

2P

1 4 B Hexe10, Bcero 35 4, 3 4 B Hegearo, Bcero 105 u,

U3 HUX 3 4 — pe3epBHOE BpeMs u3 Hux 10 ¥ — pe3epBHOe Bpemst

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O NIPEIMETA «XUMMUSA»
11 KJACC «OBIIASA U HEOPTAHUYECKASA XUMMUS»

Ba3zoBnblii ypoBeHb (1 yac) Yray0aéunsplii ypoBensb (1+24aca)

Komn-Bo

qaCoB

Pasgen 1. Teopernueckue ocHOBBI XxumMuu (129\36 u)

Komn-Bo

qacCcoOB
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34 Tema 1. Ctpoenue atoma. [lepuoanyeckuii 3aKoH U (8+1)u
Ilepuoguveckasi cucreMa xumuueckux djaemMenToB /. U. MenaeneeBa
1| Xumuueckuii smeMeHT. AToM. Sapo aroma, 1
U30TOIIBI.
KopnyCkyIIpHO-BOJIHOBOU JIyajii3M, JIBOMCTBEHHAS 1
npupona  snekTpoHa.  CTpoeHue  3JIEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIEC YUCIIA.
Pacnipenenenne 3JIEKTPOHOB o ATOMHBIM 1
opOuTANSIM; OPUHIIMI MHUHUMYMa SHEPIUH, MPUHITAI
[Taynu, npaBuiio XyHna.
1 | DnexkTpoHHas o0oJ10YKa. OHeprruyeckue 1
YpOBHH, MOAYPOBHU. ATOMHbIE opOuTanu, S-, p-,
d-amementbl.  OCOOCHHOCTH  paclpeleieHuUs
AJIIEKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB
NIEPBBIX YETBIPEX MEPUOJOB. DIIEKTPOHHAs
KOH(UTrypaiust aToOMOB.
DOneKkTpoHHbIE KOH(MUTypallud aTOMOB 3JIEMEHTOB 1

MEPBOr0O —  YETBEPTOrO  IMEPUOJOB B OCHOBHOM

93




)41 B036Y)I(I[éHHOM COCTOSHHH, QJICKTPOHHBIC

KOH(UTYpaIii HOHOB.

[loustue 06 OQHCPIruu MOHMU3AlIMH, SJHCPTHUHU CPOJCTBA

K 3JICKTPOHY. 9JI€KTpOOTpI/IHaTCJII)HOCTB.

Ilepuognueckui 3akoH u  [lepuonnyeckas
cUCTeMa XuMHuuyeckux odjaemeHntoB J[. W
MenpeneeBa. CBs3b NMEPUOJMYECKOTO 3aKOHA M
[Teproanueckoi CHUCTEMEI XUMHUYECKUX
sanemenToB [[. 1. MenaeneeBa ¢ COBpPEMEHHOM
TEOpUEN CTPOCHUSI AaTOMOB 3aKOHOMEPHOCTH
W3MCHCHHMS CBOMCTB XHMMHUECKHMX DJIEMCHTOB
u o0pa3yeMbIX HMH TIPOCTBIX M  CJIOXKHBIX
BEIIECTB IO TpyNIlaM W TEepuojaM. 3HAYEHHE
nepuoanueckoro 3akoHa /. . Menaeneena.
JdemoHcTpanus
Buaer  tabmunm  «llepumommdeckas — cucreMa

xuMH4eckux sjiemeHToB J. 1. MenaeneeBa»

O00011IEHE U cUCTEMATU3AIHUSA 10 TEME.
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Pabota c recramu B popmate EI'D

YPOK KOHTpOJISI 3HAHUM MaTepuasia TEMbI 1P
Pa6ora ¢ Tecramu B popmare EI'D
44 Tema 2. Ctpoenne Bemiectsa. MHOroodpa3ue BeuecTs 10 4
1| Crpoenue BeuniecTBa. XUMUYeCKasi CBs3b. BHIibI 1
XUMHUYECKON CBSI3U (KOBAJEHTHAs HEMOJSpHAs U
HOJISIpHAs, VOHHas, METAJUTMYECKas ).
MexaHn3Mbl oOpa3oBaHUs KOBAQJICHTHOM
XUMHUYECKON CBsI3u (OOMEHHBIH U JIOHOPHO-
aKIIETITOPHBIN ). Bonoponnas CBS3b.
BaneHTHOCT®D.
DHeprus 51 JUIMHA CBSI3HU. [TonspHOCT®, 1
HaIlpaBJICHHOCTb W HACBIIIAEMOCTh KOBAJIECHTHOMN
cBs3u. Kparneie cBsizu. BomoponHasi CBSI3b.
Me)XMONeKyJIIpHbIE B3aUMOJICHUCTBUS
BaJIeHTHOCTP Y BQJICHTHBIE BO3MOKHOCTH aTOMOB. 1

I'ubpunmsanus ATOMHBIX OpOUTAJIEN. CBs3b

3JIEKTPOHHOM MOJIEKYJI C Ux

CTPYKTYpBI
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reOMETPUICCKUM CTPOCHHEM (Ha npuMepe
COEAMHEHU 3JIEMEHTOB BTOPOTO MIEPUOA).

DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKHUCIICHHUS.

HMonbpl: KkaTHMOHBI W  aHHOHBL.  BemecTBa

MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

3aKOH IIOCTOSHCTBA COCTaBa BeIIECTBA. THIIBI

KPUCTALTNYECKUX PEHIETOK U CBOMCTBA BEILIECTB.

JemoHCcTpanus

Mojenu KpUCTAINTAYECKUX PEIIETOK
[IpencraBnenus 0 KOMILIEKCHBIX COCIMHEHUSIX.
Cocrasn KOMIIJIEKCHOT'O HMOHA: KOMIIJICKCO-

06pa3OBaTem>, JIUTaHABbI. KOODI[I/IHaI_[I/IOHHOC qucCJo.

Homenkiiatypa KOMITIJIEKCHBIX COEJIMHEHUH.

3HaueHHEe KOMIUIEKCHBIX coenuHenuit. lloHsTtue

0 KOOPJIMHAIIMOHHOU XUMUH.

[TonssiTe o mucnepcHpIx cucremax. ICTUHHBIE 1

KOJUIOMJIHBIE  pacTBOpbl.  MaccoBas  J0Js

BEIIIECTBA B PACTBOPE.
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CnocoObl  BBIpaXEHUSI KOHIEHTPAIIMM PaCTBOPOB: 1
MaccoBas JI0Js BELIECTBAa B PacTBOPE, MOJSIpHAs
KOHLICHTPAIHSL.
Hacelennsie Y HEHACBHILLICHHBIE pacTBOpHI, 1
pacTBOpUMOCTh. KprcTamioruaparsl.
Beruuciaenus
C UCIIOJIb30BaHUEM  MOHATUM  «MaccoBasg  JIOJsS
PacTBOPEHHOIO BEILIECTBAY, KMOJIIPHAS
KOHLICHTPALIUS»
1 | Knaccudukanuyss HEOpraHM4eCKUX COEIMHEHHM. 1
HomeHknaTtypa ~ HEOpPraHMYECKMX  BEILECTB.
['eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIMX K Pa3JIMYHBIM KJlaccam
(5+1)u Tema 3. XumMuueckne peakunu (17 +1)u
Borunciienust 1P
— Macchbl BellecTBa WM 00bEMa Tra3oB MO
M3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM

00BbEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB;

97




— MAacCOBOH JIOJM ¥ MOJISIPHOM  KOHIICHTPAIMH

BEIIECTBA B PACTBOPE

Boruunciaenus
— mMacchl (00bEMa, KOTUYEeCTBa BEIIECTBA) MPOAYKTa
peakiuu, eciau OJHO U3 BEHIECTB JaHO B BHJE
pacTBOpa C ONPENCIEHHON MacCOBOM JIOJEH

paCTBOpéHHOFO BCIICCTBA

Xumuyeckas peaxkuus. Knaccudukanus
XUMHUYECKUX PpEaKUMid B HEOPraHWYECKOW U
OpPraHUYECKON XMMUU. 3aKOH COXPAHEHUS MaCChl
BEILIECTB; 3aKOH COXPAaHEHWs W IPEBpALICHUS

OHCPI'UHU IIPU XUMHUYCCKUX PCAKIUAX.

TeroBble  3G(dEKTHI ~ XUMHUYECKUX  peaKIuil.

TepmoxuMu4eCKHe ypaBHEHUS.

Buruunciienust

— TerioBoro 3¢ dexra peakiuu
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CKOpOCTB pe€aKkuuun, e€ 3aBUCUMOCTD oT

pa3nuuHbeiX akTopoB. OOpaTUMbIE peaKIUu.
Xumuyeckoe paBHoBecue. DAKTOPBI, BIUSIOLINE
Ha  COCTOSHHME XHMHYECKOIO  pPaBHOBECHS.
[Tpuanmn Jle [latense.

IIpakTnueckas padora
Ne

1. BnusHue pasznuyHbiXx (HAKTOPOB  Ha

CKOpPOCTb XUMHYECKOU PCaAKIUU.

['omorennble W rereporeHHsie peakuuu. Karamms
Y KaTaJu3aToOphI.
Koncranta xumuyeckoro paBHoBecusa. DakTopsl,

BIIMAIOLIME HA IOJIOKEHUE XUMUYECKOTO PaBHOBECHS:

TEMIIEPATypa, AABJIECHUE W KOHILIEHTPALIMM BEIIECTB,

y4acTByromux B peakuuu. [ Ipunmun Jle [larense.
IpakTnueckas padora

Ne 2. Bausitnue pa3nuyHbiX (PaKTOPOB HA MOJIOKEHUE

XUMHUYCCKOI'0O paBHOBCECHS.

DnekTponuTuyeckas auccoryanus. CuiabHbIe U
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cia0ble 2JIEKTPOJIUTHI. Peakiinu HOHHOTO
oOMeHa.
JlabopaTopHas padora

— MPOBEJICHUE PEaKIUii HOHHOTO 0OMEHa

Beinonnenne ynpaxHeHuid 1no TeMam: CHIIbHBIE
U cy1a0ble MIEKTpoJUThl. CTEeNneHb TUCCOLMALNH.

Peakuyu noHHOTO oOMeHa.

Pemenue 3anay no teme: XuMU4YECKOE PAaBHOBECUE

CunbHble u cnabble anexTponutbl. Cpena
BOJIHBIX pacTBOpPOB BELIECTB! KHCJIIas,
HEWUTpaJbHas, IEITOYHAS.

I[Tousitue o BomopoaHom mnokaszarene (pH)

pacTBOpa. I'maponus OPraHUYECKUX u

HCOPraHM4YCCKHNX BCIIICCTB.

JlaGopaTopHnas padora
— ONpeleNIEeHue Cpellbl PacTBOPOB BEIIECTB C

IMOMOIIBIO YHUBEPCAJIBbHOTO HHAHUKATOPA.

HonHoe mnpousBeaeHue Boabl. Cpega  BOIHBIX
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PaCTBOpPOB: KHCJIIOTHA, HeﬁTpaHBHaﬂ, mejiodHasd.

Bonopousriii mokasarens (PH) pactsopa.

IM'uaponus coneid. 1
1 | OKHUCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
JemoHcTpanus
PaznoxeHne mnepokcuaa BOAOpPOAa B MPUCYT-
CTBUM KaTaju3aTtopa. lloHsATHE 00 3JeKTpoju3e
pacILUIaBOB M PacTBOPOB cosei. [IpuMeHeHue
AICKTPOJIN3A.
OKHCIUTENBHO-BOCCTAHOBUTEIIHLHBIC pEeaKInH. 1
Crenenp okuciaeHus. OKUCIUTEIb U BOCCTAHOBUTEIIb.
IIponeccer OKHCJICHUS 1 BOCCTAHOBJICHUS.
Baxneiimme OKUCIUTEIW W BOCCTAHOBHUTEIW. MeTon
3JICKTPOHHOTO OajlaHca
DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB. 1
1P | KontpoawHas padota 1 (1mosyroaue) KonTtponarhas padota 1 (Tect B popmare EI'D) 1
Pa3nen 2. Heoprannueckast xumus (164\514)
(8+1)u Tema 4. HemeTanibl 29 4
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Burunciienus
— Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKuuu, €Cad OJAHO W3 BEUIECTB JAaHO B BHUIAE
pacTBopa € ONPEACITEHHOM MAaCCOBOM J10JIEU

paCTBOpéHHOI‘O BCIICCTBA

Boiuuciienus
— JIOJIA BBIXOJA MPOJIYKTa PEAKIIMU OT TEOPETUUYECKH

BO3MOXHOTI'O

HemeTrannsl. ITonoxxenue HEMCTAJIJIOB B

[Tepuoauueckoii CHCTEME XUMHYECKHUX
snemeHToB JI. M. MenneneeBa U 0COOCHHOCTH
CTPOECHHUS aTOMOB.

JlemoHcTpanumn

1. O6pa3ipl HeMeTaIoB.

Bomopon. Ilomyuenuwe, ¢usuyeckue u XUMHUYECKUE
CBOMCTBa (peakiuu ¢ MeTaulaMd U HeMeTaJlJIaMu,
BOCCTAHOBUTEJIbHBIE CBOICTBA).

JlabopaTopHbIie ONbITHI
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1. KauecTBeHHBIC PCAKIUH Ha HCOPTraHUYICCKNC NOHBI

Y KaTHOH BOAOPO/A.

I'mppunael. ToNIMBHBIC 3JIEMEHTHL.

du3uvecKre CBOWCTBA HEMETAIIIOB. AJUIOTPOITHUS
HEMETaNIOB (Ha TpUMepe KHUCIOpOaa, CEephl,

dbocdopa u yriaepoa).

Kucnopon u 030H. Yriepoa, HaxoXIeHUE B IPUPOIE,

aUIOTpOoNHbIE  MoAudukanuu.  AKTUBUPOBAHHBIN

VI0Jib, agcopOorms. DvyiuiepeHsl, rpadeH, YriiepoaHbIe

HAHOTPYOKH.

JlemoHCcTpanumn
2. T'openwue cepsl, pocdopa, xkeneza, MarHus
B KUCJIOpPOJE.
JlaGopaTopHble ONBITHI.

2. Ilomyuenue u coOupaHue ra3os.

XUMHUUYECKUE CBOMCTBA BAXKHEHUIIINX HEMETAJIOB

rajoreHoB M WX COCIMHEHUM  (OKCHJIOB,

KHUCJIOpOACOACPIKAIINX  KHUCJIOT, BOJOPOIHBIX
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coenuHeHuit). IlpuMeHeHHE TallorTeHOB W MX

COCIUHCHUM.
["a;morenoBOOPOABI. Baxxueimue KUCIJIOPO/I-
CoAEpKalIe COCTUHEHUS TaJOT€HOB.
JlabopaTopHbIe Y MPOMBIILJICHHBIC CIIOCOOBI

IMOJIYUYCHUS I'aJIOTCHOB. HpI/IMeHeHHC TaJIOTCHOB U HX

COEIMHEHU.

XHUMHYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAJIJIOB.
Cepa m e€ coemunenus. (OKCHABI, KHCIOPO/I-
coJieprKallue KHUCIIOTBHI, BOJIOPOJTHBIE
coenuHenus). [Ipumenenue cepol u e

COE€IMHEHUN.

Cepa. HaxoxeHue B nmpupoje, CriocoObl MOTydeHus,
dbu3udYecKkre U XUMHYECKHe cBocTBa. CepoBOIOPOI,
cynbdunel. Oxcun cepsl (IV), oxcun cepor (VI).
CepHuctass # cepHas KHUCJIOTBI M HMX COJIH.
OcobeHHOCTH CBOMCTB cepHOM KUCIOTHI. [[pruMenenue

CepbI U €€ COEAMHEHUM.
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JlabopaTtopHble U IPOMBIIIJIEHHBIE  CHOCOOBI
MOJIy4eHUs] KUCIopoja. PU3HUECKUE U XUMHUYECKHE
CBOMCTBa KHUCIOpoAa W o30Ha. [IpumeHenue

KHCJIOPOJa 1 O30HA. OKCI/II[LI H IICPOKCUIBI.

XUMHYECKUE CBOMCTBA BAXKHEUIINX HEMETAIIOB.

A3zora u ero COCIIMHEHUA. (Okcumsl,

KHUCJIOpOACOACPKAIINC KHCJIOTBI, BOJOPOJIHBIC

coenuHenus). [I[pumeHenre azora u ero

COCIUHECHUM.
A30T. HaxoxaeHue B npupoje, CriocoObl MOJydeHus,
dbu3nyeckre U XMMUYECKHE CBOWCTBAa. AMMHUAK,
HUTPUBL.
Oxcunpl a3oTta. A30THCTasi M a30THAsI KUCJIOTHI W UX
comd. OcCOOEHHOCTH CBOMCTB a30THOM KHUCJIOTHI.
[Ipumenenue a3zoTa v €ro COeAMHEHUN. A30THBIE
ya0OpeHus.

XUMHYECKHE CBOMCTBA BAKHEHUIIINX

HeMmeTawioB. dDochop U ero CcoeaUHEHUS.
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(Oxcuapl,  KUCIOPOICOEPKAIIUEKUCIIOTHI,
BOJOPOJIHbIE COCIMHEHUSA ). [Ipumenenue

dbocdopa u ero coeTMHEHHUIA.

dochop. Haxoxnmenne B  mOpupoae, CHOCOOBI
MoTydeHus, (U3NUECKHE W XUMHUYECKHE CBOWCTBA.
®ochunel u pochun. Okcuasl hocdopa, pochopHas

KHCJIOTA U €€ COJIN

Meradbochopuags wu  nupodochopHass  KUCIOTHI,

dbochoprucras u  docdhopHOBATHCTAS  KHUCIOTHL

[Ipumenenue gocdopa 1 ero coeTuHEHUN.

docdopHbie yaoOpeHus.

XHUMHMYECKHE CBOMCTBA BaXKHEMILIMX HEMETAJJIOB
(yrmepoma ®W KpeMHHS) W HUX COCTUHCHHM
(OKCHIOB, KU CJIOPOJICOJIEPKAIINX KHCJIOT,
BOJIOPOJHBIX coenuHeHuil). [Ipumenenne

yriiepoaa, KpEMHHUSI U UX COEAUHEHU.

OU3NYECKUEe U XUMHUYECKHME CBOMCTBA  IPOCTHIX

BEIIECTB, 00pa30BaHHbIX yriiepoaoM. Okcu yrieposa
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(1), oxcun yriepoaa (IV), yroapHas kuciiora u eé

COJIH. IIpuMeHeHnEe  NPOCTBIX  BEILIECTB,

O6paBOBaHHI)IX yYriepoaoMm, 1 €ro COGI[I/IH@HI/II\/i.

Kpemuuii. Haxoxnenue B mpuponie, CHocoObl

MOJTlydyeHusi, (PU3NYECKUEe M XHUMHUYECKHE CBOMCTBA.
Okcun  kpemuusa(IV),  kpemHueBas KHCJIOTA,
cuiMkatel. [I[puMeHeHne KpeMHMS U €r0 COECIMHEHU.

CTGKJIO, €TI0 INOJYYCHHC, BUABI CTCKJIA.

1P

Borunciaenust

Macchl BellecTBa WM O0ObEMa Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCCE€ WU
00BEMY OJHOTO W3 YYacTBYIOIIHUX B pPEaKlUu
BEIIIECTB;

Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA)

MNPOAYKTOB pCaKOuu, CCJINW OAHO K3 BCHICCTB

HMCCT IIPUMCECHU

IIpakTyeckue padoThbl

Ne 3. Pemenune skcrnepuMEHTaIbHBIX 3a7ad MO TEME

107




«l'anmoreusn.

IIpakTHyeckue padoTbl 1
Ne 4. Pemenune skcriepUMEHTAIBHBIX 337ad IO TEME
«Cepa u €€ coeqMHEHUA.
1 IIpakTu4yeckue padoTbl 1
Ne 2. PemieHue skcrepMMeHTaIbHBIX 33]a4 110
teme «Hemeramnbny
IIpakTnyeckue padoTbl 1
Ne 6. Pemienne skcrnepuMeHTANbHBIX 3a7ad MO TeMe
«A30T, hochop ¥ UX COSTUHECHUS.
KonTpoJasHasi paéora 2
O600menne W cucTeMaruzaluss 10  TeMe 1
«Hemeranne». Pemenue 3agau B popmare EI'D
8u Tema 5. MetaJibl (21+3)u
1| Meramsl. ITonoxxenue METAJIJIOB B 1
[Tepuonuueckoi cUCTEME XUMHUYECKUX

snemenToB JI. M. MengeneeBa. OcoOEHHOCTH

CTPOCHUS

AJEKTPOHHBIX  000JI0UYEK

aTOMOB
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MCTAJIJIIOB.

JemoHcTpanumn

— 06paBHLI MCTAJIJIOB

OO6mas  xapakrtepuctuka MeTauioB  |A-rpynmbl
[Teppoan4yeckol CHUCTEMBI XUMHYECKHX 3JIEMEHTOB.
Harpwnii Y KaJui: II0JIyYCHHUE, busznueckue
U XUMHYECKHE CBOMCTBA, NPUMEHEHHUE IPOCTHIX
BEIIIECTB M UX COEAUHCHUMU.
JleMmoHcTpanuu

- BzauMopelicTBre MIETOUYHBIX U IIEJIOYHO3EMEIBHBIX
METa/NIOB C BOJAOM (BO3MOXKHO HCIIOJh30BaHUE

BUJIEOMATEPUAJIOB)

O6mass xapakrepuctuka MetamioB IA-rpynms
[Teppoan4yeckoil CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Marauii ¥ KanblMii:  ToNyuyeHue, (u3NYECKue
U XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE MPOCTHIX
BCILICCTB U UX coeauHEHMU. JKECTKOCTh BO/IbI

U CIIOCOOBI €€ yCTPaHCHHUS.
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XHWMHAYECKHE CBOMCTBA BAKHEHIIIMX METAJLIOB

(HaTpuii, Kanui, KajablMil, MarHUW, aJIOMUHUM,

IUHK, XPOM, 5K€JI€30, MEJIb) U UX COCTUHECHHUIA.
JlabopaTopHbIe ONbITHI

— KQYECTBEHHBIC PEAKIIMM HA AaHWOHBI U KaTHUOH

aMMOHHMS;

— B3aMMOJICUCTBUE TUIPOKCHIA ATTFIOMUHHUS C

pacTBOpaMHM KHCJIOT U LIEJIOYEH;

—  KAQUEeCTBEHHBIC PEAKIMM HA  KATHUOHBI

MCTaJIJIOB

AnroMuHUI: nonyuyeHue, (pU3NYecKrue U XUMHUYECKUe
CBOWCTBA, IPUMEHEHUE IIPOCTOr0 BEIIECTBA U €r0
coenuHeHni. Am@oTepHble  CBOWCTBA  OKCHJA
Y TUAPOKCHUA AITFOMUHMS, THIPOKCOKOMIUIEKCHI

AJIFOMHUHUA.

O0001IEHNE U cUcTEMATU3AUSA 110 TeMe «MeTalibl

riaBHoi noArpynns». Tect B hopmate EI'D

1P

O6mme  ¢u3uyeckue CBOMCTBA  METAJUIOB.
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CmiaBpl METAIIOB. DJIEKTPOXUMUUYECKUN  PsJl
HaIpsHKEHUM METAJUIOB.
JdeMoHCcTpanuu
— KOJIJIEKIMS «MeTajbl U CIJIaBbD».
— B3aUMOJIEHCTBHE MEIU C a30THOM KUCIOTOH

pa3JIPI‘1HOI>'I KOHIOCHTPpAall1

OOmasi  XapakTepUCTUKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepuonnueckoit  CUCTEMBI
XUMHYECKUX 3JIEMEHTOB. DU3NYECKUE U XUMHUYECKUE
CBOMCTBA Xpoma U e€ro coeauHeHud. OKCUABI
u ruapokcuasl xpoma (II), xpoma (II1) u xpoma (VI).
XpoMatbl U JUXPOMAThI, UX OKHUCIUTEIbHBIC

cBoiictia. [lonyuenue u npuMeHenne xpoma.

Pu3nyecKre U XMMAYECKUE CBOWCTBA MapraHla v €ro
coeauHeHui. Baxkneitmme coenunenus: mapranua (I11),
mapranna (1V), mapranna (V1) u mapranna (VII).

HepMaHraHaT KaJius, €0 OKHUCIIMTCIIBHBIC CBOMCTBA.

O6mme  crmocoObl  MOJYYEHUST ~ METaJIOB.
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Meramnyprus

PaCHDOCTDaHCHI/Ie XUMHUYCCKHNX JJICMCHTOB-MCTAJIJIOB

B 3eMHOH Kope. Pu3snueckrue U XUMUUECKHUE CBOMCTBA

xeneza W ero  coenuHeHHH. OKCHIBI, THIPOKCHIBI
u comu skene3a (I1) uxenesa (I11). Iomydenne

" IIPUMCHCHHUC JKCJIC3a U €TI0 CIIJIaBOB.

Menp: mnonyyeHue, QU3MYECKUE U XUMUYECKUE
CBOMCTBA, INPHUMEHEHHE IPOCTOrO BEIIECTBA U €T0
COCIMHEHHUH.

[uuk: nonydyenue, (QU3NYECKHE U XUMHUYECKHE
CBOMCTBA, NPHUMEHEHHE IPOCTOrO BELIECTBA M €r0
coelMHEeHH. AM(pOTEpHbIE CBOMCTBA OKCHJIA

N THAPOKCHAA IMHKA, THAPOKCOKOMILICKCHI IMHKA.

Kopposusa wmetawioB. CrnocoObl

341U THI

oT

kopposuu. [IpuMeHneHue MeTamioB B OBITY U

TCXHHUKC.

Boruunciaenust

— pacuéThl MacChl BEIIECTBA UM 00BEMA ra30B
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe
WM 00hEMY OHOTO U3 YUACTBYIOIINX B PEAKITUU
BEIIECTB; pacYEThl MacChl (00bEMaA, KOJIMYECTBA
BEI[ECTBA) MIPOYKTOB PEAKIIUH, €CIIH OHO U3
BEIIECTB UMEET NPUMECH;

— pacuéTbl Macchl (00bEMA, KOTMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUH, €CIIU OAHO U3
BEILIECTB JIAHO B BUJE PACTBOPA C ONIPEAECIEHHON

MacCOBOM HoJIeH paCTBopéHHOFO BCIICCTBA

IIpakTnueckue padoThl
Ne 7. Pemenue skcrnepMMEHTaJIbHBIX 3a7ad MO TEME

«MeTasipl TOOOYHBIX ITOATPYIIID.

O0001IeHNEe U cucteMaTusanusa no reme: «Oorue
cBoiicTBa MeTaiioB. OOmme cnocoObl MOMy4YEHUs

MeTaioBy. Pabora ¢ Tecramu B hopmare EI'D

IIpakTnyeckue padoThI
No 3. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110

TeMe «MeTaJuibD.
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O06o001IeHe U cucTeMaTusanusa 1Mo reMe «MeTajuibl

no0ouHoit moarpymnme». Tect B popmate EI'D

O0001IeH1Ee U cucTeMaTH3alMA 110 TeMe «MeTauibDy. 1
TectupoBanue\Pemrenue 3a1a4d B popmate EI'D
1 | 'eneTndeckast CBsI3b BEIIECTB 1
Brinonnenue ynpaxuenuit no reme «I'eHetrnueckas 1
CBS3b KJIACCOB HEOPTAaHUYECKUX COCTUHEHUN
TectupoBanne\Pemrenue 3aga4u B popmate EI'D
O6oOmeHne ¥ cuUcTeMaru3alus 1Mo  TeMe 1
«Hewmeramnel. Meramib». Tect B popmare EI'D
1 | KonTposbHas pabota 2 1o teMe | KonTposnpHas pabora 3 mo teme «Heopranmdeckas 1
«Heopranuueckast XuMusi» XUMUS
AHanu3 KOHTPOJIbHON pabOTHI. 1P
AHanu3 KOHTPOJILHOHN paOOTHI. 1P
Pa3nen 3. Xumus u :ku3ub (44\8 1)
(4+1)u . Tema 6. Xumus u )Ku3Hb Tema 6. MeToabl NO3HAHMS B XUMHH. (10+5)u
XUMUA U )KU3Hb
1| Pomp xumun B 0OCCIICUCHHH DSKOJOTHUYECKOM, 1

114




3HCpF€TH‘ICCKOﬁ )41 HHHIGBOﬁ 6€3OHaCHOCTI/I,
pasBUTHU MCOUIMHBI. Ilonsatue o HAay4YHBIX
METOJaXx IMO3HAHUA BCIICCTB U XMMHUYCCKHUX

pEaKIuu.

XWMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBhIC
no6asku. Ponp xumum B 0O0ECIIEUEHHH ITUIIEBOU
o6e3zonacHoct. KocmeTrndeckue u mnapdroMepHbIe
cpenctBa. beiroBas xumms. IlpaBwmiia Ge3omacHOTO
UCIIOJIb30BAHUS CPEJICTB OBITOBOM XUMUU

B IIOBCEHECBHOM >KU3HU.

XuMus B CTPOUTENBCTBE. BakHEWIINE CTPOUTENBHBIE
MaTepuayibl  (LEMEHT, OETOH). XHUMHUYECKOE

3arpsi3HEHHE OKPYKAIOIIEH Cpebl U €ro MOCIEACTBUS.

[IpencraBnenust 00 OONIMX HAYYHBIX MPUHIIUITAX
MPOMBIIIUICHHOTO  TOJYYEHUS  BaKHEUIINX

BCIICCTB.

HaquLIe IIPpUHOUIIBI OpraHu3alii XHMHYCCKOI'O

npou3BoJicTBa. [IpoMBITIIIEHHBIE CLIOCOOBI MOMY4YeHUS
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BOXHEHIIMX BEIIECTB (HAa MpUMEpe MPOU3BOICTBA

aMMHaKa, CEepHOU KHCJIOTHI, METAHOJIA).

[IpomblilIeHHBIE CTTOCOOBI MOJIYYEHHS] METAIIOB

H CIIJIaBOB.

[IpoGiema 1iepepabOTKM  OTXOJOB W IMOOOYHBIX

npoayktoB. Pomp  xumum B oOecreueHUH
JHEpreTUIECKOr 0e301macHOCTH. [IpUHIMIBI «3eIEHON
XAMUNY.

YesoBeK B MHUpPE BEIIECTB W MaTEPHUAJIOB:

BAKHECUIIINE CTPOUTEJILHBIE MaTepUaIIbI,

KOHCTPYKIIMOHHBIE MaTEpHUaJIbl, KPaCKH, CTEKJIO,

KEpaMuKa, MaTepuaiabl Ui  BJICKTPOHHKH,

HAaHOMAaTEpUAJIbl, OPTaHUYECKUE U MUHEPAIbHBIE

yaoOpeHus.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE  MaTepHuaJbl,

KpaCKH, CTCKJI0, KCPpaMHKa.

Marepunainsl g diaekTpoankn. Hanorexuonornu

XuMHSIT B CEIIbCKOM  XO3siicTBe.  OpraHumyeckue
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Y MUHEpAJIbHbBIE YI00pEHUS.

1| XumMHusT W 300pOBbE  YEIOBEKA: IMpPaBUIIA 1
UCIIOJIb30BaHUsl  JIEKAPCTBEHHBIX IPENapaToB;
IpaBuiia 6e30macHoro UCIIOJIb30BaHUsA
npenapaToB ObITOBOM XUMHUU B MOBCEIHEBHOM
KU3HU
[TonroroBka k k\p B popmare EI'D (gacth 1) 1P
[TonroroBka k k\p B popmare EI'D (gactsb 2) 1P
1P | UtoroBast koHTpoJibHas paboTa Urorosast konTposibHas paboTa B popmate EI'D 1P
Nrorosast koHTposibHas paboTa B popmare EI'D 1P
AHanu3 UTOTOBOM KOHTPOJILHOM pabOThI 1P

1 4 B Hexem10, Beero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heae10, Becero 105 4,
n3 Hux 10 g

— pe3epBHOE BpeMs

YpoBeHb 00yueHus

[IpakTueckue pabOTHI

KoHnTponbHble paboThl

bazosriit

3

3

YrinyOneHHbIN

8
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