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INOACHUTEJBHASA 3AIINCKA

MopenbHasi CUHXpOHU3WpOBaHHasi pabouasi mporpamma 0a3oBOro W YIIIYOJIEHHOTO
uzydeHus npeamera «Xumus» B 10-11 kmaccax paspaborana Ha ocHoBe Pabouunx
MporpamMM CpeIHero o01ero oopa3oBanus o XuMuu (0a30BBI YPOBEHb, YIIIyOJIEHHBIN
YPOBEHB), OJJOOPEHHBIX pEIICHUEM (PeIepaTbHOTO Y4eOHO-METONYECKOTO 00 TNHCHHUS
o obmiemy obpazoBanuto ot 29.02.2022r., mpoTtokon 7/22, COCTaBIEHHBIX Ha OCHOBE
®enepanpHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit
Odenepanun», TpeboBaHuit K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
MporpamMMbl  CpelHEro oOwIero o0pa3oBaHus, MpeACTaBICHHBIX B dDenepaabHOM
rOCy/lapCTBEHHOM 00pa30BaTE€IbHOM CTaHIAPTE CpeJHEro ooOImero oOpa3oBaHUs,
(yrBepkacH mprka3zoM MuHHCTEpCTBa oOpa3oBaHusS W Hayku Poccuiickoit deneparuu
or 17 mas 2012 r. Ne 413, ¢ usmeHenusmu ot 12 aBrycra 2022 r.), ¢ yu€Tom
«Konnenmuu mnpenogaBaHus y4eOHOro mpeaMera «XuMus» B 00pa30BaTeNbHBIX
Opra”u3alusIx Poccniickon ®enepanun, peATU3YIOIIUX OCHOBHBIE
o01eo0pazoBaTenbHbIC POTrPaMMBbD» (yTBEpXKICHA Pemennem Komnerun
Mumnnpocsemenuss Poccuun, npotokon ot 03.12.2019r. Ne IIK-4BH) u denepanbHOR
paboueil mporpammbl BocnHuTaHus. OCHOBY MOIXOJOB K pa3pabOTKe MOJAEIbHON
CUHXPOHU3UPOBAHHON paboueil mporpamMMbl 0a30BOro u yriayONE€HHOTO U3YYCHUS
npeamera «Xumus» B 10-11 knaccax, k omnpeneneHuro oOmiel crpateruu oOy4yeHus,
BOCITUTAHUS M PA3BUTHS OO0yUYaIOIIMXCS CPEICTBAMH Y4€OHOTO TMpenMera «XuMUus» Ha
0a30BOM ypOBHE COCTaBWIM KOHIeNnTyanbHble mojoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIeH, COAEpKaHUsl, pe3yJbTaTOB 00yYeHus U TpeOOBaHUN K
YPOBHIO TOJATOTOBKM BBINYCKHUKOB. [3ydeHHe mNpeamera, peasu3yeMoe€ B YCIOBHAX
nudepeHIMPOBaHHOTO, poUIBLHOTO oOyueHwusl, MPU3BAHO obecrneunTh
00111€00pa30BaTeIbHYI0 W OOIIEKYJIBTYPHYIO TMOJATOTOBKY  BBIMMYCKHHUKOB  IIKOJIBI,

HCO6XOI[I/IMYIO I agalnTalin Ux K 6BICTp0 MCHAIOIIMNMCS YCJIOBHAM KU3HU B COIIMYMC,



d TaKXKC IJIA IIPOOOJIKCHUA O6yII€HI/I$I B CPCAHHUX CIICHHUAJIBHBIX W BBICIIHUX y‘{e6HLIX

opraHu3anusx, B KOTOPBIX XUMUS ABJIACTCA OI[HOﬁ N3 IPUOPUTCTHBIX JUCHUILIINH.

B cooTBeTCTBMM ¢ JaHHBIMH TIOJIOKEHUSMU MOJETbHAS CHHXPOHU3UPOBAHHAS
pabouass mporpamma cpemHero oOmero 00pa3oBaHHS (6a30BBINl  YPOBEHB):
yCTaHaBIMBAET 00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEp>KaHUEe, OMpPEeNEesieT
KOJIMYECTBEHHBIC W KAUYECTBCHHBIC €r0 XAPaKTEPUCTUKU HAa KaXJIOM JTare H3YICHHS
npeaMeTa, TMpeAyCMaTpUBAeT NPUHIMIBL  CTPYKTYPUPOBAHUS  COACpKaHUA |
pacmpenenieHus ero o KjiaccaMm, OCHOBHBIM pas3fieiaM U TeMaM Kypca; aéT IpUMepHOe
pacrpeiesieHne yueOHbIX 4acoB MO TeMaTUYECKUM pasjiesiaM, pEKOMEHAYET MPUMEPHYIO
MOCJIEIOBATEILHOCTh M3YUYEHHUSI OTIENBHBIX TEM Kypca ¢ Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JOTMKH Y4€OHOIrO MpPOLEcca, BO3PACTHBIX OCOOEHHOCTEHN
yuamuxcsi 10-11 kiaccoB; naéT METOAMYECKYIO HMHTEPIIPETAIUIO LeJed U3YYeHHS
IpelIMeTa Ha YpPOBHE: COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpPEIHEro OOIIero
00pa3oBaHUsl, COACPKATECIHPHON XapaKTEPUCTUKU TJIAHUPYEMBIX PE3YyIbTATOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpETHEro 001Iero oopa3oBaHus (JINYHOCTHBIX,
METalpeAMETHBIX,  TPEIMETHBIX), OCHOBHBIX  BHJOB  y4eOHO-TIO3HABATEIHLHOMN
JEATEeIbHOCTH YYE€HHMKa 10 OCBOEHUIO cojepkaHus npeamera. [lo BceM Ha3BaHHBIM
MO3UIMAM B TMporpamMMme CcoOJIofieHa MpPeeMCTBEHHOCTh ¢ Pabodeit mporpammoii
OCHOBHOTO 00mIiero oOpaszoBaHusi mo xuMuu (g 8—9 kiaccoB 00Opa3oBaTEIbHBIX

opraHu3aiuii, 6a30BbIil YPOBEHB).

MopenbHass ~ CMHXpOHM3WpOBaHHasi  paboyas ~ mporpamMmma  HUMeEeT  Ielib
CUHXPOHU3HPOBATh COJIEpPKaHNEe yueOHOro TpeaMeTa sl U3ydeHHs mpeaMeTa « XUMHUsD)

B 10-11 kiaccax B pamkax MyJbTUNPOGUIBLHOTO Y4EOHOTO IJIaHa.



Henu wm 3agaun yuyeOHOro mnpeaMera «XUMHUS» B COOTBETCTBYIOIIEM paszeiie
MporpamMMbl MPEACTaBICHbl COBMECTHO, Kak Uisl 0a30BOro, mak u 01 yenyOnréHHo2o
yposHeii.

B pazmene Ilnanmpyemble pe3ynbTaThl OCBOCHHS Y4YEOHOTO mpeameTa «XHUMHsD)
CUHXPOHHM3AIMS TPEJCTaBlIeHa B BUJE JOIMOJHEHUS K 0a30BOMYy YpOBHIO, a MMEHHO,
[IpenMeTHble pe3yibTaThl, JOCTUracMble OOYYAIOUIMMMCS Ha YIIyOJIEHHOM YPOBHE
M3yUCHHS XHMHH, BBIICTICHBI KYPCUBOM .

B paznenax Copepxanue Mmarepuana U TeMaTHUECKOE IUIAHUPOBAHME HMMEETCS

~ ~ 2
BBIACJICHHBIM MAaTCpualli, HMCIOIIUMKU INOAJYCPKHBAHHUC KaK Ha 62130BOM, TaK W Ha

yIIyONE€HHOM YpOBHSX, KOTOPBIM H3ydaeTCs B O3HAKOMHTEIIBHOM IUTAaHE H HE
BKJIFOYAETCS B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHus OOIT COO.

B pazgene TemaTtwdeckoe IUTAaHWMPOBAHWE TPUHININ CHHXPOHH3AIUUA IPOSBICH
CICAYIOIIMM O00pa3oM: Yachbl HEACIbHOW Harpy3ku s YriayOJ€HHOro U ©0a30BOro
YPOBHEH yKa3aHbl TAKUM 00pa30M, 4TO OjHa TeMa (OJMH Yac B HEJEII0) eIUHA JUISl IBYX
YpOBHEH, a OCTaIbHBIC JIBA Yaca U TEMbI HEJICTLHON HATPY3KH IS yTIyOIEHHOTO YPOBHS
yKa3aHbl B CTPOKAaX HIDKE M TOJBKO JUIsi 3TOTO YpoBHS. YacTh pe3epBHBIX YaCOB
MO3BOJIMJIA BCTPOUTH HEOOXOIMMOE KOJMYECTBO YAaCOB B TEMax H3YUYCHUS, a TaKKe
OpraHWU30BaTh W TEMATHYCCKOE MOBTOPCHHE KaK Ha 0a30BOM, TaK M Ha yriayOn€HHOM
YPOBHSIX, U UTOTOBOE MOBTOpeHHE; B rpadax «KommuecTBO 4acoB yKa3aHBI TaKkKe TE

4achkl, KOTOPBIE B3STHI U3 pe3epBa (yKazaH CUMBOJI «Py»).

1
Kypcusom B TeKkcTe nporpammbl B pasgenax « Lleav n 3agaumn», «MpegmeTHble pesyabTaTbl» Bbl4eeHbl
3/1IEMEHTbI, KOTOPble NpeAcTaBAeHbl AN U3yYeHUa Ha yraybnéHHOM ypoBHe.

2 v
NoayepkuBaHme nmeet maTepknan, KOTopbin n3dy4yaeTCcAa B O3HAKOMUTE/IbHOM MNJIAHE U HE BK/IKOYAETCA B COCTAB

npegMmeTHbIX pe3yabtatos ocsoeHua 00N COO.



I[Ipu  popmupoBanuu  Temaruueckoro  IUIAHUPOBAHUA  IPEAYCMATPUBAJIOCH
pacrmpesielieHne 4acoB BHYTPU TEM U MEXAYy TeMaMH C LEeIbl0 00ecreueHrs HeACTbHOM
Harpy3ku i OOy4YaloIIMXCs, HW3YYalolMX XHMHUIO Ha YIIIyOJIEHHOM YpOBHE.
[lepepacnpeneneHue 4YacoB MEXIy HEKOTOPHIMH TEMaMU TO3BOJIMJIO COXPAHUTH
TeMaTHYECKHi y4eOHBI O0BEM MaTepualia, MCIOJb30BaHUE PE3CPBHBIX YACOB TAKKE
o0ecreunsio Hallmyue y4eOHbIX YacoB Ha 0000IIeHe, UTOTOBOE MMOBTOPEHUE U KOHTPOJIb
yaeOHOrO MaTepuana. Takum 00pa3oM, CHHXPOHHU3AIUS TEMATHYCCKOTO IIAHUPOBAHUS
0a30BOTO M YINIYOJIEHHOTO YpPOBHEM HW3Y4YEHUS XUMHUHU TIOJHOCTHIO COXpaHMIIa
coJiepKaTeNbHBINA acrekT mporpaMmbl KypcoB 10-11 kimaccoB st MyJlbTUNIPOGUIBLHOTO
y4eOHOrO IJIaHa.

JlanHasi mporpamMma SIBJISIETCSI OPUEHTHPOM JUIsl COCTABJICHHS PabO4YMX MpPOrpaMm,
aBTOPBHl KOTOPHIX MOTYT TIPEIJOKUTh CBOW TOAXOA K CTPYKTYPHPOBAaHUIO U
MOCIIEZOBATEILHOCTH M3Y4YeHUs] y4eOHOro MaTepuaja, a TakKe CBOE BHUJICHHE
OTHOCUTEJILHO BO3MOKHOCTH BBIOOpa BapHMAaTMBHOM COCTaBIAIONICH coAepKaHUs
npeaMeTa JOMOJHUTENIBHO K 00s3aTeNIbHONM (MHBapHaHTHOM) YacTH €ro COJCpKaHus B
paMKax pe3epBHBIX 4acoB. Pe3epB yueOHOTO BpEMEHH PEKOMEHAYETCS Jisi peann3aluu
ABTOPCKHUX MOJIXOJ0B K MCIOJIb30BAHUIO pa3HOOOpa3HBIX (OpM OpraHu3aluu y4eOHOTO

mporiecca.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O NIPEJIMETA «XUMUSA»

XuMHueckoe 00pa3oBaHUE, MOTYyYa€MOE BBIMYCKHUKAMHU CPEIHEHN LIKOJbI, SIBISETCA
HEOTHEMJIEMOW YacThl0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIUM HTANIOM
pealiv3allii Ha COOTBETCTBYIOLEM €My O0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEM,
OPUCYIIUX IEJIOCTHOM CHUCTEME XMMHUYECKOr0 OOpa3oBaHMs. DTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TPHUPOJIBI, (HOPMHUPOBAHUS MHUPOBO33PEHHS] M OOIIEH KYyJIbTYpHI
YeJI0OBEKa, a TaKKe HKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
npupoaHoOi cpene. Peanusyercst xumudeckoe oOpa30BaHUE y4YallIUXCsl CPEAHEH IIKOJIbI
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CpelcTBaMu Y4YeOHOro ImnpeamMera «XHUMHs», COJIepkKaHUE M TMOCTPOCHHUE KOTOPOIo
ompeNieNieHbl B TporpaMMe ¢ Y4€ToM crnenuduKd HAyKd XUMHH, ¢ 3HAYCHHS B
MO3HAHUU TPUPOJBI U B MaTepUaIbHOM >KM3HU OOIIECTBa, a TaKXke C y4€TOM OOIIMX
1eNeld M MPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO
obmiero oopazoBanus B Poccuiickoit @eaepanuu. Tak, Hanpumep, npu GoOpMUPOBaAHUH
coliepXaHus TpeaMera «XUMHUsD» YUYTEHBI CIEAYIOIIHUE MOJIOKEHUS O crenuduxke u
3HAYEHUU HAYKU XUMUH:

XUMHSL KaK DJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK WIrpaeT OcoOyl poJib B
COBPEMEHHOM IMBUJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOW KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKUE PAIMOHATILHOIO HAYYHOTO MBIIIUICHUS, B CO3/IaHHE
IIEJIOCTHOTO TPEJICTABIICHUSI 00 OKPYXalollleM MHUPE Kak O EIUHCTBE NPUPOJBI U
YyejoBeKka, KoTopoe (GopMUpYETCs B XMMUKM Ha OCHOBE IMOHHMMAHHS BEIIECTBEHHOIO
COCTaBa OKPYXAIOIIET0 MHUPaA, OCO3HAHUSI B3aUMOCBSI3H MEXKIAY CTPOECHHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMHU 00JIaCTSIMU IPUMEHEHUSI.

CoBpeMeHHas XUMHUsI KaK HayKa CO3UJlaTelIbHAsl, KaK HayKa BHICOKMX TE€XHOJIOTHH
HaIpaBJIeHa Ha pelIeHue TI00AbHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, TMHIIEBOM, HSKOJOTMYECKOW OE30MacHOCTH U OXPaHbI
310pOBbs. T€CHO B3aUMOJIEHUCTBYSI C JPYTUMH €CTECTBEHHBIMM HAyKaMH, XUMUS CTajia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBUEM YCIICUTHOTO TPyaa
Y KU3HU KaXX]I0TO WIEHa 00IecTBa.

B cootBerctBuun ¢ oOmmmu nensmu u npuHimnamu COO coxmepxkaHue mnpeamera
«Xumusi»  (10-11  kmaccel, 0a30Bblii  ypOBeHb HM3y4Ye€HHS) OPHUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO IMOJTOTOBKY 00YUYarOIIUXCs, HEOOXOAUMYIO UM
JUTSE BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCICITHOTO BKJIIOYEHUS B JKU3HBb
colpymMa, TPOJOJDKEHUST O0O0pa30oBaHUsI B Pa3JUUYHBIX O00JacTsAX, HE CBS3aHHBIX
HEIOCPEICTBEHHO C XUMHUEM.

Cocrapnsomumu npeaMeTa «XuMHus) SIBISIIOTCA 0a30Bble Kypchl — «Opranudeckas

XUMUS» U ((061_[[8,5{ U HCOpraHMYCCKasA XHUMMHA», OCHOBHBIM KOMIIOHCHTOM COACPKaHHA
6



KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUNW IO HEOPraHW4eCKOu
XUMUU (C BKJIIOYCHHEM 3HAaHWA #3 OOmeld XWMHU) W OpPraHWYECKON XHMHH.
@®opMHUpOBaHUE JAHHOW CHCTEMbl 3HAHMW NpU HM3YyYEHUHU IMpeAMETa O0ECIeunBaeT
BO3MO>XHOCTh PACCMOTPEHHUS BCETO MHOTOOOPAa3Ms BEHIECTB HA OCHOBE OOIINUX MOHSATH,
3aKOHOB U Teopuil xuMuu. CTpyKTypa cojepkaHusi KypcoB — «OpraHudeckas XUMHs» U
«O01ast 1 HeOpraHUYecKass XUMHUsA» CPOPMHUPOBAHA B NPOrpaMMe MO XMMHUH Ha OCHOBE
CUCTEMHOT'0 MOJX0JIa K M3YYEHUI0 y4eOHOro Marepuayia u oOyCIIOBIE€HA UCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeneNEHHbIX TEOPETUUECKUX YPOBHAX. B Kypce
OpraHMYEeCKOM XMMHUHU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOpUHU
CTPOEHHSA OPraHMYECKUX COEAUHEHUM, a TakK€ Ha YpPOBHE CTEPEOXHMMHYECKUX H
AJIEKTPOHHBIX MPEJCTABICHUN O CTpOeHHM BemiecTB. CBeeHUs 00 M3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHM — OT YIJIEBOAOPOJAOB JI0 CIOXHBIX OHMOJIOTHYECKH
AKTUBHBIX COCIWHEHMM. B Kypce OpraHM4eckod XHMHHM MOJYy4arOT pPa3BUTHE
cOpMHUPOBAHHbIE HAa YPOBHE OCHOBHOTO OOHIEr0 0O0pa3oBaHMs IEpBOHAYAIbHBIC
MPEACTABICHUS] O XHMHYECKOW CBSI3U, KIACCU(UKAIMOHHBIX MpPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

B npenmere «Xumus» 0a30BOro ypoBHSI paccCMaTpUBaeTCs M3YyYECHHbIH Ha yYpOBHE
OCHOBHOro 00mero o0Opa3oBaHMs TEOPETHUECKU Marepuan U (HaKTOJOTHYECKUE
CBEJICHMSI O BEIIECTBAX M XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mas u
HEOpraHWYyecKass XUMHUS» OOYy4arolMMCS NPEIOoCTaBIsSETCS BO3MOXKHOCTh OCO3HAaTh
3HaY€HUE MEPUOJUYECKOr0 3aKOHAa C OOILIETEOPETUYECKUX U METOJOJOTHYECKUX
NO3UIMM, MIyOXXKe NOHATh HCTOPUYECKOE H3MEHEHHE (PYHKUMH HSTOro 3aKOoHa — OT
oboOmaromet 10 oOBSICHAIONICH W MNporHosupyrome. ExauHas cuctemMa 3HaHUN O
BaXHEHIIMX BEIECTBAX, UX COCTAaBE, CTPOEHUH, CBOKWCTBAX M NMPUMEHEHUH, A TAKKE O
XUMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMS JOIMOIHSIETCS B
kypcax 10 u 11 kiraccoB aneMeHTamMu COJEPkKaHUsI, UMEIOIIUMH KYJIbTYPOJIOTHYECKUN U
MPUKIATHON XapakTep. DTU 3HAHUSA CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XMUMHHU C

IpYTUMU HayKaMH, pPacKpblBalOT €€ poJjib B II03HABATEIBbHOW M IIPAKTUYECKOH
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JESITEIbHOCTH YE€JI0BEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPOLIECCY TBOPUECTBA
B 00JIaCTH TEOPUH M MPAKTUYECKUX NPUIOKEHUH XHWMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILECTBEHHO M JIMYHOCTHO 3HAYMMBIX MIPOOJiEeMax, CBSI3aHHBIX C
XUMHUEH, KPUTHYECKH OCMBICIMBaTh MHMOPMALUIO U NPUMEHATh €€ ISl MOMOJHEHHS
3HAHWM, pEHNIEHUS HWHTEUIEKTYaJbHbIX W SKCHEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amay. CopepxaHue ydeOHOro rmnpenMera «XHMHS» JI@HHOTO YPOBHSA HU3YyYEHHUS
OPUEHTHPOBAHO Ha (POPMHUPOBAHHE Y OOYUAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI IS
NOHUMaHUsl PUIOCO(PCKUX UAEH, TAKMX KaK: MaTEpUaJIbHOE €INHCTBO HEOPraHUYECKOIO
U OpPraHMYeCcKOro Mypa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHUEM,
MMO3HABAEMOCTh MPUPOAHBIX SIBICHUN MyTEM 3KCHEPUMEHTA U PELICHUS NPOTUBOPEUHIA
MEXly HOBBIMHM (PAKTaMH U TEOPETUUECKUMHM MPEANOCHIIKAMHU, OCO3HAHUE POJIU XUMUU
B PEIICHUH SKOJOTMYECKHUX MpOoOJieM, a Takke MpoOJjeM cOepexeHus: IHEPreTUYeCcKux
PECYpPCOB, ChIPbA, CO3aHUSI HOBBIX TEXHOJOTUN U MaTEPHAIIOB.

B muiane pemeHus 3aad BOCHUTAHMS, Pa3BUTHS U COLMATU3ALMU OOYYaroIIMXCS
MPUHSATHIE MPOrPAMMOM 110 XMMHUH MOAXO0/bI K ONPEIEICHUIO COAEPKAHUSI U MOCTPOCHHUS
npeaMeTa npeaycMaTpuBatoT GOpMUPOBAaHKE Yy 00YJarOIIMXCsl YHUBEPCAIbHBIX Y4EOHBIX
NEUCTBUN, UMEIOIINX 0a30BO€ 3HAYEHUE ISl PA3TUUYHBIX BUJIOB JI€ATEIbHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaiu3a U 00paboTku uHGOpPMAIMK, HEOOXOAUMBIX IS
PUOOPETEHUS OTbITA IPAKTUYECKOM U HCCIIEIOBATEIBCKOMN A TEIbHOCTH, 3aHUMAIOIIEH
BaYKHOE MECTO B MO3HAHUM XUMHUHU.

XVMHsI Ha ypOBHE YIJIY0OJI€HHOT0 M3y4YeHHMsl 3aHMMAcT BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOTO oOpaszoBaHus ydammuxcs 10—11 kmaccoB. M3yueHue mpeamera,
peanu3yemMoe B yCIOBUSIX AU epeHInpoBaHHOTO, NPOPUIBLHOTO 00yUYEHHUs, TPU3BAHO
o0ecneunTh 0011€00pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOIMMYIO ISl afanTali UX K OBICTPO MEHSIIOUIMMCS YCIOBUSIM JKH3HU B
COLIMyME, a TaKXke JUIS MPOAOJKEHUS OOyUeHHs] B OpraHu3alusx MnpopecCuoHaIbHOIO
oOpa3oBaHMsl, B KOTOPbIX XUMHS SIBISIETCS OJHOW W3 MPUOPUTETHBIX TUCHUIUIMH. B

oporpaMme 1O XHMHUHM Ha3HAYeHUE NpeaMera «XHUMHsD MOJIy4aeT MOAPOOHYIO
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WHTEPNPETAILUIO0 B COOTBETCTBUU C OCHOBomoararomumMu nojoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, CONIepKaHus, pe3yabTaTOB 00yueHUs: U TpeOoBaHUH K
YPOBHIO TOJTOTOBKH BBITYCKHUKOB. CBHUIETEIHCTBOM TOMY SIBIISIOTCS CIIEIYIOLIUE
BBITIOJTHSIEMBIC TTPOTPAMMO# TI0 XUMUU (HYYHKITHH:

WH()OPMAITMOHHO-METOANYECKAs, peau3aimsi KOTOPOW OOECTeUrBaAET TMOTydeHUE
NPEICTaBICHUS O WENsIX, COJAEpKaHMM, OOIel cTpaTeruu OOy4YeHHs, BOCIUTAHUS U
pa3BUTUSI OOYYAIOUIUMXCSL CPEACTBAMM MPEIMETa, U3y4aeMOIro B paMKaxX KOHKPETHOTO
npodus;

OpraHU3alUOHHO-TJIAHUPYIOLIAs, KOTOpas MPEyCMaTPUBAET ONPEICTICHUE:

MPUHLIUIIOB  CTPYKTYPUPOBAHUSI U  TOCJIEAOBATEIBHOCTH M3y4YeHUS y4eOHOro
Marepurala, KOJUYECTBEHHBIX U KAUECTBEHHBIX €0 XapaKTEPHUCTHK;

MOAXO0J0B K (OPMHUPOBAHUIO COACPKATEIBHOM OCHOBBI KOHTPOJS U  OICHKH
00pa3oBaTEIbHBIX JOCTHKEHUN 00yJarONIMXCs B paMKax UTOrOBOM aTrecTanuu B hopme
€UHOTO rOCY/IapCTBEHHOTO AK3aMEHAa 0 XUMHUH.

[Tporpamma a1t yriyOJa€HHOTO U3yUYECHUSI XUMUU:

yCTaHABJIMBAET MHBAPUAHTHOE MIPEIMETHOE COIepKaHue, 00s13aTeIbHOE IJIsl U3yUeHUs
B paMKax  OTIEIbHBIX  mOpoduieil, mnpeaycMaTpuBaeT  pachpeicicHue U
CTPYKTYpUpPOBAHUE €ro MO KjaccaM, OCHOBHBIM COJIEPKaTEJIbHBbIM JIMHUSM/pa3enam
Kypca;

TaéT NpUMEPHOE pacipeesicHue Yy4eOHOTO BPEMEHH, PEKOMEHIyEMOT0 sl U3yUeHHUS
OT/IECJIbHBIX TEM;

npenjiaraeT MPUMEPHYIO TOCIEOBAaTEIbHOCTh HW3Y4YEHUs ydeOHOTO MaTepuaia ¢
y4E€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

TAa€T METOAUYECKYI0 MHTEpPIpEeTaluio Ieleil W 3aJady M3y4YeHus IMpeameTa Ha
yIIyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
o01rero 00pa3oBaHUsI, COACPKATEIBHOW XapaKTEPUCTUKHU IIJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW O0pa30BaTEIbHONW MPOTPAMMBI CpPEIHETO 0O0Iero oOpa3oBaHUs

(J'II/I‘IHOCTHBIX, MCTAIIPpECAMCTHBIX, HpGJIMeTHBIX), a TaKXeE C y‘léTOM OCHOBHBLIX BHIOB
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y4eOHO-TI03HABATEIbHBIX JEHCTBUNA OO0ydYalolmerocss MO OCBOEHHUIO  COJEPIKaHMS
npeaMera.

[To Bcem mo3unusM B MpPOrpaMMme MO XUMHUHU NPEAYCMOTPEHA MPEEMCTBEHHOCTH C
oOyueHHeM XMMHUU Ha YPOBHE OCHOBHOTO 001ero obpazoBanus. [Iporpamma nmo xumuu
CIIY’KUT OPUEHTUPOM JUIsI COCTABJICHUS aBTOPCKUX pabouyuxX MmporpamM. 3a mpeaesiaMu
YCTAHOBJICHHOW MPOTPaMMON MO XUMHUM 00s3aTeIbHON (MHBApUAHTHOM) COCTaBIISIONICH
comepkaHusl ydeOHOTO TpenMeTra «XUMHUS» OCTaéTCsl BO3MOXXHOCTH BBIOOpa €ro
BAPUATHBHON COCTABJISIONICH, KOTOpas [OJDKHA OIHPENEIsAThCS B COOTBETCTBUU C
HaIpaBJIeHUEM KOHKPETHOTO npoduiisi o0yueHus. ABTopamMu pabodyux MporpaMM MOXKET
OBITh TMPEJIOKEH HWHOW TOAXOJ K CTPYKTYpUPOBAHHMIO Y4ye€OHOro Marepuaia u
MOCJIEIOBATEILHOCTA €r0 M3Y4YeHUs, CBOE BHJICHHE MyTEeW U Croco00B (HOpMHUPOBAHUS
CUCTEMBbl TPEAMETHBIX 3HAHUM, YMEHUM U BHUJOB Y4EOHOUN NESITEIBHOCTH, a TaKkKe
CUCTEMBbl CIIOCOOOB M METOJMYECKUX MPUEMOB MO PA3BUTUI0 M BOCIUTAHUIO
00yJarommxcs.

B cootrBercTtBUM ¢ koHuentyaidbHbiMU mNoJoxeHusMu PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro M yriyOJEHHOTO ypOBHEW B cucteme AuddepeHIInpOBaHHOTO
00y4eHHUsI Ha YPOBHE CPEIIHETO OO0IIEero o0pa3oBaHUsi XUMHSI Ha YPOBHE YTIyOJIEHHOTO
M3YUYEHUs HANpaBJIIEH Ha pEaNU3alMI0 MPEEeMCTBEHHOCTH C MOCIEAYIOIIUM 3Tarnom
MOJIYYCHHS] XUMUYECKOTO 00pa30BaHUs B paMKax M3y4YeHHUs CIHEIUaIbHBIX €CTECTBEHHO-
Hay4YHbIX M XHUMHYECKUX JUCHUUIUIMH B By3aX M OpraHu3aiusix CpeaHero
npodecCHOHAIbHOTO 00pa3oBaHus. B 93ToH CBsI3M H3ydeHHE mOpeaMeTa «XUMUD
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO HAa PACHIMPEHHE U YriayOJeHUE TEOPETUYECKOW U
MPAaKTUUYECKON TOATOTOBKM OOYYalOIIMXCs, BBIOPABIIMX OMPENCIEHHBIA MPOGUIIb
oOy4eHHsi, B TOM YHUCJE€ C TEPCIEKTUBON IMOCIEAYIONMIET0 MOJIYYCHUS XUMUYECKOTO
o0pa3oBaHus B opraHuzamusx npodeccuoHaIbHOTO 00pa3oBaHus. B cBere TpeOoBaHMit
OI'OC COO x mIaHUpyeMbIM pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 0O0pa3oBaTeIbHOM
MporpamMMbl  CPEIHETO  OO0IIero 00pa3oBaHUS M3YYCHHE TMpeaMeTa  «XUMUD)

OpPUCHTHUPOBAHO TaKXEC Ha PCHICHUC 3adda4 BOCIHUTAHUA W COOHUAJIBHOIO Pa3BHUTUA
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oOy4Jaronuxcsi, Ha (OPMUPOBAHUE y HHUX OOIICHHTEIUICKTyaJIbHBIX YMEHHM, YMEHUU
paroHaIn3aul y4eOHOro TpyJaa U 0000IIEHHBIX CIIOCOOOB AESITENFHOCTH, UMEIOIINX
MEXAUCIIUTUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

XuMmus Ha ypOBHE YriayONE€HHOTO W3Y4YEHHUS BKJIIOYACT YIIyOlIEHHBIE KypChl —
«Opranndeckas xumus» U «OO0mas U Heopranmdeckas xumus». [Ipu omnpeneneHun
MOJXO0/0B K OTOOpPY M CTPYKTYpHOW OpraHu3allid COJAEpXKaHUs ITHUX KypcOB B
porpaMme Mo XMMHUHU 3a OCHOBY NpuHATH noJjioxkeHus PI'OC COO o paznuuusax
0a30BOTO U YIIIYOJIEHHOTO YPOBHEH U3ydeHHUsI MPEMETA.

OcHoBy conepxaHusi KypcoB «Opranuueckas xumusi» u «OO01as 1 HeopraHuueckas
XUMUS» COCTaBJISIET COBOKYITHOCTb MPEIMETHBIX 3HAHWWA U YMEHHH, OTHOCSIIUXCS K
0a30BOMY YPOBHIO M3yUCHHUs TIpPEIMETa. DTa CUCTEMa 3HAHUU MMOJIydaeT ONpeeiaEéHHOe
TEOPETUYECKOE JTOMOJHEHUE, MO3BOJISIOIIEE OCOZHAHHO OCBOUTH CYIIECTBEHHO OOJIBIINI
00béM (pakTONOrMyeckoro marepuana. Ha yrmyOn€HHOM ypoBHE HM3ydeHHs MpeaMeTa
obecrieueHa BO3MOKHOCTh 3HAUYUTEIBLHOTO YBEIWYEHUSI 00BhEMA 3HAHUNW O XMMHUYECKUX
AJIEMEHTaX W CBOMCTBAX HX COEAMHEHUNW HAa OCHOBE PACIHIMPEHUS W YIIIyOJeHUus
NPEACTAaBICHUM O CTPOEHUM BEUIECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTAX
MPOTEKAHUSI PEaKIui, paccMaTpPUBAEMbIX C TOYKH 3PEHUS] XUMUUYECKOW KHHETUKU U
TepMOAHAMUKH. HM3ydeHne mnepuoandyeckoro 3akoHa U lleprnoandeckoil CUCTEMBbI
XUMUYECKUX DJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX
MPEJICTABIICHUSIX O CTPOCHHHM aToMa. XUMHUYECKAsl CBSI3b OOBACHSETCA C TOUKHU 3PEHUS
HHEPreTUYECKNX W3MEHEHHM mpu e€ oOpa30BaHUU W PA3PYLIEHUH, a TAKXKE C TOYKHU
3peHuss MexaHu3MoB e€ oOpa3zoBaHus. M3yueHHe TUIIOB peEAKIHUN JIOMOJIHICTCS
dbopMHpOBaHKWEM MPECTABICHUN 00 3JIEKTPOXMMHYECKUX MPOLECCaX U AJIEKTPOJIU3e
pacIiilaBOB U PacTBOPOB BEIIECTB. B Kypce OpraHuyYecKoil XMMUU MPU PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUN YyJesseTcsi oco0oe BHUMaHHUE BoOMpocaMm 00
AJEKTPOHHBIX A(dekTax, 0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYyJIaX M MeEXaHU3Max
peakimii. Ocoboe 3HaYeHHE UMEET TO, YTO HA COJEP’KaHUE KyPCOB XUMUU yIiIyOIEHHOTO

YPOBHSI M3yY€HHMs AJisl KJIACCOB OMNpeAeNEHHOro npoduis (riaaBHbIM 0o0pa3oM Ha HX
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CTPYKTYPY U XapakTep JOMOJHEHUM K OOIIell cucTeMe MpeAMETHBIX 3HAHMI) OKa3bIBAIOT
BIIMSIHUE CMEXHBIE MpeAMEThl. Tak, HanpuMmep, B COAEPKAHMM MPEAMETa ISl KJIAcCOB
XUMHUKO-(HU3UIECKOT0 Mpoduiis 00JIbIIOoe 3HAYCHUE OYIyT MMETh 3JIEMEHThI Y4eOHOTO
Marepuana no oomei xumud. Ilpu n3ydeHun npeamera B JaHHOM CIy4yae akUEHT Oyner
clellaH Ha OOLIHOCTh METOJOB MO3HAHUs, OOUIHOCTH 3aKOHOB M TEOPUl B XHUMHH U B
bu3nKe: aTOMHO-MOJIEKYJIsipHAsE Teopus (MOJIEKyJsipHasi Teopusi B (PU3HKE), 3aKOHBI
COXpaHEHUSI MacChl U SHEPTUH, 3aKOHBI TEPMOJUHAMUKH, 3JIEKTPOJIN3a, PEACTABICHUS O
CTPOCHHMH BELIECTB M Jpyroe. B cozxepkaHnum npenMera Uil KJIACCOB XMMHKO-
OuooruuecKoro npoduiist 6OJIbIINKN yAEIbHbIA BeCc OyAeT UMETh OpraHuvecKas XuMusl.
B oa3roM ciywae mpenocTaBisieTCss BO3MOXKHOCTh g Oojiee  OOCTOSTENIbHOTO
pPacCMOTPEHHsI XMMUYECKOM OpraHu3allly KJIETKH Kak OHMOJIOTMYECKON CHUCTEMBI, B
COCTaB KOTOpPOH BXOJIAT, K MPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUIH]IbI,
O€JIKM, YIJIeBOJbl, HYKJIEHHOBbIE KHCIOTHI M Apyrue. Ilpu 3ToM 3HaHHMS O cocTaBe U
CBOMCTBAaXx MPEJICTABUTEIEH OCHOBHBIX KJIACCOB OPIraHUYECKHUX BEIECTB CIIY’KAaT OCHOBOU
JUTSL ©3yYEHHUSI CYITHOCTH MPOLIECCOB (POTOCUHTERA, AbIXaHUS, TUIIEBAPEHUS.

B mutane gopmupoBaHUS OCHOB HAYYHOI'O MHPOBO33PEHHS, OCBOEHUS OOILIEHAYUYHBIX
METO/IOB TMO3HAHMS U OIbITa MPAKTUYECKOr0 MPUMEHEHHS] HAyYHbIX 3HAHUU H3ydeHUE
npeaMeTa «XuMus» Ha yriayOJI€HHOM YpOBHE OCHOBAHO HAa MEXKIIPEAMETHBIX CBS3AX C
yuyeOHBIMU  TIpeIMeTaMH, BXOASIIMMH B  COCTaB  MpPEAMETHBIX  oOiactei
«EctecTBeHHOHAaY4YHBIE TpeAMEThD, «MaremaTtrka u nHpopmaTuka» U «Pycckuil sSi3bIK U
JUTEPATYpay.

[Tpu u3yuenun yueGHOro npeamera « XuMus» Ha yrilyOJ€HHOM YPOBHE TaKKe, KaK Ha
YpPOBHE OCHOBHOI'O M CpeaHero oOiero odopasoBanusi (Ha 0a30BOM YpOBHE), 3ajauei
NEPBOCTENEHHONW 3HAUYMMOCTH SIBISETCA (POPMHUPOBAHHME OCHOB HAyKHM XHMHH Kak
00JJaCTH COBPEMEHHOI'0 ECTECTBO3HAHHUS, NPAKTUYECKOW JNEATEeIbHOCTH YeJoBEKa |
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. Pelienue 3Toi 3agauu Ha yriiyOJIEHHOM
YPOBHE M3yUYEHHUS MPEAMETA MPEIIOIAracT pPeaIn3aliIo TAKUX LEeeH, Kak:

(dbopMHpOBaHKE TPEICTABICHUIA:
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O MaTepUAIbBHOM €JIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX M IMO3HABAEMOCTHU SBJICHUM
MPUPOJIbI, O MECTE XHMHH B CHUCTEME €CTECTBEHHBIX HAyK W €€ Benylled poju B
obecrieYyeHU  yCTOMYMBOTO  Pa3BUTHS  4YEJIOBEUECTBA: B  PEIHICHUU  IPoOJIeM
AKOJIOTUYECKOMN, PHEPreTUUeCKOl M MUIIEBON O€30MacCHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3JJaHMU HOBBIX MAaTEPHAJIOB, HOBBIX HWCTOYHHKOB DJHEPTHH, B OOCCICUYCHHH
pPallMOHAJILHOTO TIPUPOJIOIIOIL30BaHUsA, B (POPMHUPOBAHUU MHPOBO33PECHHS U OOIICH
KyJIbTYphl YEJIOBEKa, a TaKXKEe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3710pPOBBIO U IPUPOJHOMN CpELE;

OCBOCHHME CHUCTEMbl 3HAHMM, JEXKAIMX B OCHOBE XHUMHYECKON COCTaBJIAIOIICH
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa: GyHIAMEHTAJIbHBIX MOHATHUM, 3aKOHOB U TEOPUH
XHMMHH, COBPEMEHHBIX IPEJCTABICHUN O CTPOCHHMU BEIIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJICKYJIIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKUX PEAKIUNA, O XUMHUYECKOM
PaBHOBECHH, PACTBOpaX M JUCHEPCHBIX CHCTeMaX, 00 OOIIMX HAY4YHBIX MPHUHIMIAX
XUMUYECKOTO MTPOU3BO/JICTBA;

dbopmupoBaHre y OOYyYalOIIMXCS OCO3HAHHOTO TIIOHMMaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUW Il OOBSICHEHMS KIIOYEBBIX HACH U mpobiieM
COBPEMEHHOM XUMHUHU, IS OOBSCHEHHS U TMPOTHO3UPOBAHUSA SIBJICHUH, HMMEIOIINUX
€CTEeCTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pelieHus pobiieM, CBI3aHHBIX ¢ XUMHUCH,
MIPOTHO3UPOBAHUSA, aHAIW3a W OIEHKH C TO3UIMI HKOJOTHYECKOW 0€30macHOCTH
MOCJICACTBUNA OBITOBOM W ITPOM3BOJICTBEHHOHN JESITCIHLHOCTH YEJIOBEKA, CBSI3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U ITepEepabOTKOMN BEIIESCTB;

yIayOJIeHUE TMPEICTaBICHUH O HAy4HBIX METOJaX IO3HAHUS, HEOOXOAUMBIX IS
MpUOOPETEHUSI YMEHUN OPHUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHUS XUMUYECKUX
SIBJICHUM, UMEIOIIMX MECTO B MPHUPOJIC, B MPAKTUICCKON ACATEILHOCTH U MOBCEIHEBHOM

JKHU3HU.
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HEJIN U 3ATAYHN YYEBHOI'O IIPEIMETA «XUMMU»

B npakTuke mnpenojaBaHMs XUMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHUsI TaK M HA YPOBHE CpEIHEro oO0uero oOpa3oBaHus, MPHU OINPEICICHUU
collepKaTeIbHOW  XapaKTepUCTUKH  IeJedl  M3y4yeHus TNpeaMeTra HalpaBJICHUEM
NEPBOCTENICHHOW 3HAYUMOCTH TPAAUIIMOHHO MpuU3HAETCs (OPMHUPOBAHUE OCHOB
XUMUYECKOM Haykd Kak o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUICCKOMN
NESATEIPHOCTH 4YeJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyibTyphl. C
METOJAMYECKOW TOUKH 3PEHHUS TaKOH MOAXO K OMPEASICHHUIO TIeNIeH N3YICHUS TIpeaMeTa
SIBJISICTCSI BIIOJTHE OTIPABJIaHHBIM.

['MaBHBIMU TEISIMU U3YYECHHS MpeaMera «XUMUsS» Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus Ha 6a30BOM YPOBHE SIBJISIFOTCS:

dbopMHUpOBaHUE CUCTEMBl XUMUYECKUX 3HAHWUN KaK BaKHEWINIEW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIIOYEBBIC MOHATHS,
byHIaMEHTAIbHBIE 3aKOHBI W TEOPUH XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE W
MOHUMAaHUE CYIIHOCTU JOCTYIHBIX OO0OOIIEHUH MHUPOBO33PEHUECKOT0 XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

dbopMupoBaHHEe U pPa3BUTHE TPEACTABICHUH O HAYYHBIX METOAAaX ITO3HAHUS
BEIIECTB W XHMMHUYECKUX pEakluil, HEOOXOJAMMBIX IJisi TPUOOPETeHHs] YMEHUU
OpHUEHTHUPOBAThCSA B MHPE BEIIECTB W XHMHYCCKUX SIBJICHHH, HWMEIOINIMX MECTO B
IIPUPOAE, B MPAKTUUECKOW U MIOBCEIHEBHOU KU3HU;

pa3BUTHE YMEHUW W CIOCOOOB JCSITEIBHOCTH, CBS3aHHBIX C HAOMIOICHUEM U
OOBSCHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIOJeHHEeM TIpaBui 0e30MMacHOTO
oOpalleHusl ¢ BEIESCTBAMM.

ConepkarenpHas XapaKTEpPHCTHKA IeleH W 3aJa4  M3ydeHUs TMpeaMeTa B
mporpaMMme MO XHMHH YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMH
MPUOPUTETAMU B CHUCTEME CpemHero oOmiero oopazoBanusi. CeromHs B MpernojaaBaHUU

XUMUU B OOJIbIICH CTEMEeHW OTMAETCS MPEANOYTEHUE MPAKTUUYECKONW KOMITOHEHTE

14



colepkaHusi  OOy4deHMs,  OpPHUEHTHUPOBAHHOM  HA  MOATOTOBKY  BBIIYCKHHKA
OI0IIe00pa30BaTEIbHON  OpraHW3alli, BIAJCIONIETO0 HE Ha0OpOM 3HaHUH, a
(YHKIIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CThb CIIOCOOAMHU U YMEHUSMU aKTUBHOTO
MOJTyYEHHUSI 3HAHUWA U MPUMEHEHHSI UX B PEANbHOM KU3HU JJI PEIICHUS MPAKTUIECKUX
3ama4. B 3TOM CBA3M IpU M3Y4YEHHH MNpeaMera «XUMUsD» JOMUHHUPYIOIIEE 3HAYEHUE
IpUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

amanrtanus OOyYarolMXCS K YCIOBUSIM TUHAMHYHO pPa3BUBAIOIIETOCS MHpA,
(opMUpPOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTOM JMYHOCTHU, TOTOBOM K CaM000pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY INPUHSATUIO TPAMOTHBIX PELICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHrEe y 00yYarOIIMXCs KIFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
MMEIOINX YHHUBEPCAIBHOE 3HAUCHHUE ISl PA3IMYHBIX BHUJIOB JEATEILHOCTH: PEHICHHUS
npoOjeM, TMOUCKa, aHaiu3a U 00paboTku uHGOpPMAIMK, HEOOXOAUMBIX IS
OpUOOpPETEHMs OMbITa JEATEIBHOCTH, KOTOpas 3aHMMAeT BaXXHOE MECTO B IO3HAHUU
XUMHH, a TaKkKe IJs ONEHKM C TMO3UIMI SKOJIOTHYECKON Oe30macHOCTH XapakTepa
BIMSIHUSI BEIIECTB U XMMHUYECKHX MPOLECCOB HA OPraHU3M 4YeJIOBEKa U MPHUPOJHYIO
cpeay;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW O0O0YyYaromuXCs: CIMOCOOHOCTH CaMOCTOSITEIBHO MPUOOpETaTh HOBBIC
3HaHHUA TI0 XWUMHH B COOTBETCTBHU C KXU3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIB30BaTh
COBpEMEHHbIE HH(OPMALlMOHHBIE TEXHOJOTMU MJsi TIOMCKAa W aHajiu3a y4eOHOW u
HAYYHO-TIOMYJISIPHON MH(OpPMAIMK XUMHUYECKOTO COJIEP KAHNUS;

dbopMUpOBaHHE W Pa3BUTHE Yy OOYYAIONIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUSI, HaOII0JaTeIbHOCTH, COOPaHHOCTH, AKKYpPaTHOCTH, KOTOpPbIe OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TMpH I[UIAHUPOBAHUM W TPOBEACHUH XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIHUTaHHE Yy  oOydamomuxcsi  yOexAEHHOCTM B T'yMaHUCTHYECKOH

HANpaBJICHHOCTH XUMHUH, €€ BAXKHOM POJM B pEUICHUH TJIOOAIBbHBIX MpoOsieM
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paIOHAJIBFHOTO TPUPOJIOTIONH30BAHUS, MOTIOJHEHUSI JHEPreTUYECKUX pPECYpCcoB |
COXpaHEHUs TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpPEeKHOTO
OTHONICHUS K TIPUPOJEC U CBOEMY 370pPOBBIO, a TakKe MNPUOOPETCHHUs OIBITa
WCITOJTH30BAHUS TIOJYYCHHBIX 3HAHUH VISl IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYyAITUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBIICHUSIMH.

Ipu uzyuenuu yuebrnoeo npeomema « Xumusy Ha yeayOiéHHOM YPOGHe MAKice, KAK
HA YPOBHe OCHOBHO20 U CpeOHe20 00we20 00pazosanus (Ha 6a3080m yposHe), 3adavell
NEePBOCMENeHHOU 3HAYUMOCMU  SABIAeMCs  (POPpMUPOBAHUE OCHO8 HAYKU XUMUU KAK
0b1acmu CoOBPeMeHH020 eCmecmBO3HAHUSA, NPAKMUYECKOU OessmelbHOCMU 4el08eKa U
00HO20 U3 KOMNOHEHMO8 MUPOBOU KYIbMYPbl.

Pewenue smoti  3a0auu  na  yenyonéHmom  ypoHe  usyueHus npeomema
npeononazaem peanuzayuio maxkux yenetl, Kax:

Gopmuposanue npedcmasieHuil:

0 MamMepuaibHoM eOUHCmee MUpd, 3aKOHOMEPHOCMSX U NO3ZHABAEMOCMU A6TEHUU
nNpUpoobl, 0 Mecme XUMUU 8 CUcmeMme eCmeCmEeHHbIX HAYK U eé eedywel poiu 8
obecneueHuu  YCmMouduUB020  pa3eUmMus  ueioeeuecmed. 8  peuleHuu  npoonem
9KOJIO2UHECKOLl, IHEeP2emuyeckol U Nnuujesou Oe30nacHoCmu, 6 pazeumuu MeoOUuyuHsl,
CO30aHUU HOBbIX MAMEPUANO8, HOBbIX UCMOYHUKO8 dHepeuu, 6 obecnedenuu
PAYUOHATLHO20 NPUPOOONONILIOBAHUSA, 6 QOPMUPOSAHUU MUPOBO33PEHUs U 0buyell
KYIbMYpbl 4el08eKd, a Maxice IKOJI02U4ecKU 0OO0CHOBAHHO20 OMHOUEHUS K CBOEMY
300pP08bI0 U NPUPOOHOU cpede;

0CB0eHUe Ccucmembl 3HAHUL, NeHCAUUX 68 OCHOBE XUMUYECKOU COCmasnaiouel
eCMeCme@eHHO-HAYYHOU KAPMUHbL MUpa: @YHOAMEHMANTbHLIX NOHAMUU, 3AKOHO8 U
meopuil Xumuu, COBPEMEHHbIX NPeOCMABNeHUll O CMPOeHUU Bewjecmea HA pPAa3HbIX
VPOBHSAX — AMOMHOM, UOHHO-MOJEKYIAPHOM, HAOMOEKVIAPHOM, O MEPMOOUHAMUYECKUX
U KUHEeMmu4ecKUx 3aKOHOMEPHOCAX NPOMEKAHUS XUMUYECKUX Peakyull, 0 XUMUYECKOM
paeHogecuu, pacmeopax u OUCNEPCHBIX cucmemax, 06 00WUX HAYYHbIX NPUHYUNAX

XUmudeckoco np0u36000m6a;
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Gopmuposanue y 00yYAIOWUXCA OCO3ZHAHHO2O NOHUMAHUSL BOCMPEOOBAHHOCNU
CUCTNEMHbIX XUMUYECKUX 3HAHUUl Ol OOBACHEHUs KIIoYesblX uoeti U npoonem
COBPEMEHHOU  Xumuu, OISl OOBACHEHUs U NPOSHO3UPOBAHUS AGLEHUU, UMEIOWUX
ecmecmeeHHO-HAYYHYI0 NPUPOOY, 2PAMOMHO20 peuleHus npooiem, CEA3AHHbIX ¢ XUMuell,
NPOCHO3UPOBAHUSL, AHAIU3A U OYEHKU C NO3UYUll 9KOJ02U4ecKol 6e30nacHocmu
nocieocmeuti OvImoBol U NPOU3BOOCMBEHHOU 0esMelbHOCMU 4el08eKd, C8A3AHHOU C
XUMUYECKUM NPOU3BOOCMBOM, UCNONIL30BAHUEM U NepepabomKol 8eulecms;

yenybieHue npeocmasieHuti 0 HAyYyHblX Memooax NO3HAHUS, HeoOX0OUMbIX O
npuobpemenust yMeHull OpUeHmMuUpo8aAmsvCsl 8 Mupe 8eecms U 00bACHeHUsT XUMUYECKUX
ABNEHUU, UMEIOUWUX MECMO 8 NPUPooe, 8 NPAKMUUECKOU 0esImelbHOCMU U NOBCEOHEeBHO
HCUBHUL.

B nnane peanuzayuu nep8oouepeoHbiX 8OCHUMAMENbHBIX U PA3BUSAIOUUX
@DYHKYUL YeOCMHOU CUCHeMbl CpeoHe20 00we20 0opazo8anus npu U3yyeHuu npeomema
«Xumusay Ha yenyoaéHHOM YpOo8He 0coOYI0 aKmyaibHOCMb NpUuodpemarom maxue yeiu u
3a0auu, Kax:

gocnumaHnue Y0ercOEHHOCMU 8 NO3HABAEMOCMU SGNIEeHUll NPUPOObl, VBANCEHUS K
npoyeccy meopuecmea 6 001aACU Meopemudeckux U NPUKIAOHbIX UCCIe008AHUL 8
xumuu, opmuposanue MUpo8o33pPeHUs, COOMBEEMCMBYIOULe20 COBPEMEHHOM) VPOBHIO
PA36UMuUs HAYKU,

passumue MOmMusayuu K 00y4eHuto u NO3HAHUK, CNOCOOHOCMell K CAMOKOHMPOJIIO
U CaMOBOCRUMAHUIO HA OCHOBE YCBOEHUS 00U eyel08e4eCcKUX YeHHOCmel,

passumue NO3HABAMENbHLIX UHMEPEeCco8, UHMELIeKMYAlIbHbIX U MBOPUEeCcKUX
cnocobHocmell 0Oyuarwuxcs, Gopmuposanue y HUX CO3HAMENbHO20 OMHOUIEHUS K
camooopazosanulo U  HenpepwLiGHOMY  00pA308AHUI0  KAK  YCIOBUIO  YCHEUHOU
NpOGeccCUOHATbHOU U 0OWEeCMBEHHOU 0essmelbHOCU, OMEEMCMBEHH020 OMHOUEHUS K

c80eMY 300P08bI0 U NOMPEOHOCU 8 300POBOM 00PA3E HCUSHU,
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Gdopmuposarue ymMeHUli U HABLIKOE PA3YMHO20 NPUPOOONONL308AHUS, pPA3GUMUE
9KOJIO2UYECKOL  KYIbmypsl,  NpuodopemeHue  ONbIMA  0OWECMBEHHO-NONE3HO
9KON0SUYECKOU OesamelbHOCU.

Lenu u 3a1aun U3ydeHHs IpeaMeTa « XUMHUD» TOTYyYUIH TOAPOOHYI0 METOANYECKYIO
MHTEpPIIpETallMi0 B paszgene mnporpammel  «llmaHupyemsle pe3ynabTaTbl  OCBOEHUS
npeaMeTay, 0aroaaps ueMy odecredeHo 4YETKOE MPEICTaBICHUE O TOM, KaKue 3HaHUS U

YMCHHA UMCIOT IIPAMOC OTHOIICHUC K pealin3alnu KOHKpCTHOfI Ociau.

MECTO YYEBHOI'O IIPEJJMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cucrteme cpeanero oduiero oopazoBaHus « XUMHs», H3ydyaeMas Ha 0a30BOM YPOBHE,
npu3HaHa oO0sA3aTeNbHBIM YYEOHBIM MPEAMETOM, BXOJSAIIMM B COCTaB MPEIMETHON
obnactu «EcTtecTBeHHble Haykm». OOmiee 4YHCIO 4YacoB, PEKOMEHAOBAHHBIX IS
uzydyeHus: xumun — /0 gacoB: B 10 kiacce — 35 vacoB (1 yac B Henento), B 11 kimacce — 35
yacoB (1 yac B Hezero).

VYyeOublli npeaMer «XuMHUSD» YIIYOJEHHOIO YPOBHS H3Yy4Y€HHUS BXOJUT B COCTAaB
npenMmeTHoi obsactu «EcTtecTBeHHbIE HayKn». Ero n3yuenue npeaycMoTpeHo B Kilaccax
€CTECTBEHHOHAYYHOTO MpOoQuisl, HanpuMep XUMHUYECKUX, XHUMHKO-OMOIOTHYECKUX
U MEAUIMHCKAX. B 3TMX Kjaccax wu3ydeHUE JaHHOTO NpeIMeTa MpPeayCMOTPEHO
B 00bEMe yueOHON Harpy3ku He MeHee 3 49 B Hememo. OOIee 4YHCIO Yacos,
PEKOMEHIOBAaHHBIX JUII M3yYeHHUs XUMUU Ha yriayonéHHoM yposHe, — 210 gacos: B 10
kiacce — 105 gaca (3 gaca B Henento), B 11 kmacce — 105 yaca (3 yaca B Hezieno).

[Ipu GopmupoBaHnu 00pazoBaTEILHON OpraHU3alrel MyIbTUIPO(UIBHOTO Y4eOHOTO
wiana it 10 u 11 kimaccoB ycraHaBimMBaeTcsl ydeOHasi Harpyska Mo npeaMeTy « XUMEsD IS
6az0Boro ypoBHs B ooveme 1 yac B Hememo (35 4 B rox), a A ynIyOJIE€HHOTO YpPOBHS
creyronmmM oopazom: 1 gac B Henmento 3a cuet ods3arenbHor yactu OOIT COO u 2 yaca
3a cuet yactu OOIT COO Ha nonosHUTENbHBIC yUeOHBIC TPeAMETHI. TakuM 00pazoM, st
oOyyaromuxcsi, BBIOpPAaBIIMX YIAyOnEHHOE W3Y4YeHHE XHUMHUHM, YydeOHas Harpyska
yCTaHaBJIMBaeTcsa Takxke 3 yaca B Hememo (105 4 B roa), 3TO MpaBOMEPHO, €CIIU
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MaKkCcHUMaJlbHasl yyeOHasl Harpy3ka He MPEeBbIIIAeT MAaKCUMAJIbHO JOMYCTUMYIO YYEOHYIO
Harpy3Ky B HEJEIIO.

B TematnueckoM TUTAaHMPOBAHWMU YKa3aH pe3epB y4yeOHOTO BPEMEHH, KOTOpOE
PEKOMEHIyeTCsl U1 pealu3aluyd  aBTOPCKUX MOAXOJOB IO  HCIIOJIb30BAaHUIO

pa3Ho00pa3HBIX (hOPM OpTraHMU3AIMH YI4EOHOTO TpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUEBHOI'O IIPEIMETA
«XHUMMUS»

®I'OC ycraHaBiuBaeT TpeOOBaHUS K pPE3yJNbTaTaM OCBOCHHUA OO0YYarOIMMHCS
porpaMMm cpefHero oOiiero o00pa3oBaHus (JUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM).  TlomydeHne xumudeckoro o0Opa3oBaHus Oa3uUpyeTCsl HAa OCHOBHBIX
TUAAKTUYECKUX MpUHIUINAX OOy4eHHs (HAy4YHOCTH, CUCTEMHOCTH, CHUCTEMAaTUYHOCTH,
JIOCTYITHOCTH, CBSI3M TEOPUU C MPAKTUKOW, HAIVISIAHOCTH M Jp.), HAa MPUMEHEHHUH
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN C YYETOM MEXaHU3MOB JTOCTHXKEHHUS BCEX
IJJAHUPYEMBIX  pPE3yJIbTaTOB OCBOEHHA OCHOBHOW 0Opa30BaTENbHOM MPOTPaMMBI.
Haydno-MeToanueckoil OCHOBOM JIs1 pa3paOOTKH TJIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS
MporpaMM CpeIHEro oO0Imero oOpa3oBaHUS SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN

moaxod.

JIMYHOCTHBIE PE3YJIbTATBI

B cootBercTBUH € CHCTEMHO-IEATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yNbTaTOB OCBOCHMS MpeaAMeTa «XUMUS» Ha YPOBHE CPEIHEro o0uIero oopa3oBaHUs
BBIJICJICHBI CIIEAYIOLIME COCTABIISIOLINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCHUMCKON TPaXTaHCKON MICHTHYHOCTH — TOTOBHOCTH K

CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH ¥ CAMOOTNPEIEIICHHIO;

HaJM4Y1e MOTUBAIMH K O0yUCHHUIO;
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HAa OCHOBE KJIIOUEBBIX

LEHHOCTEW M UCTOPUYECKUX TPAAUIMI 0a30BOM HAYKH XUMUU;
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TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIMXCSI PYKOBOJCTBOBATHCS B CBOCH JI€ATEILHOCTH
LICHHOCTHO-CMBICIIOBBIMUA ~ yCTAHOBKaMH,  NPHUCYIIAMHM  LEJIOCTHOU  CHCTEME
XUMHUYECKOTO 00pa30BaHus;

HAJIM4YUE TPABOCO3HAHMS SKOJOTHUECKON KYyJIbTYypbl U CIHOCOOHOCTH CTaBUTH IIENU U
CTPOWTBH )KU3HECHHBIE IIAHBI.

JIn4yHOCTHBIE pE3ynbTaThl OCBOCHUA INpeamera «XUMHUs JTOCTUTAKOTCS B €IUHCTBE
yueOHOM ¥ BOCHOUTATENbHOW JAesTenbHOCTH OpraHu3alud B COOTBETCTBHU C
I'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMU H
ujeaJaMu POCCUICKOTO Ipa’kJaHCKOro OOIIECTBa, IPUHATHIMU B OOIIECTBE HOPMaMU U
MpaBUJIaMu MOBEAEHUS, CIOCOOCTBYIOLIMMU MPOIIECCaM CaMOIO3HAHHUSA, CAMOPAa3BUTHS U
HPAaBCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YyYaIOLIUXCH.

JImyHOCTHBIE PE3yIbTaThI OCBOEHUS npeaMera «XuMus» OTPAKAIOT
c()OPMUPOBAHHOCTh  OMbITA [O3HABAaTEIbHOM W  MPAKTUYECKON  JEATEIBbHOCTH

06yqa}0mﬂx051 I10 pajin3aliuu IIPUHATBHIX B O6IH€CTB€ HGHHOCTCﬁ, B TOM 4YHMCJIC B HaCTH.

1. I'paxxaaHCcKOro BOCIUTAHUSA:

OCO3HaHUs OOYYAIOIIUMHUCSI CBOUX KOHCTUTYIIMOHHBIX MPaB U O0SI3aHHOCTEH, YBaKCHUS
K 3aKOHY M TIPaBOMOPSIKY;

MPEJCTABICHUS O COLMAIbHBIX HOPMaxX M TMpaBUax MEKIMYHOCTHBIX OTHOIICHUU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIESITCIBHOCTH TIPH CO3JaHUM YYEOHBIX
MPOEKTOB, PELICHUH YYEOHBIX W TMO3HABATEIbHBIX 3aJ]1a4, BHIMOJHEHUU XHUMHYECKUX
AKCIIEpUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY M apTyMEHTHI

APYIruXx IIpU aHAJINU3C Pa3IMYHbIX BUI0OB y‘l€6HOI>'I ACATCIIBHOCTH,

2. ITaTpuOTHYECKOT0 BOCIIMTAHMSI:
LIEHHOCTHOTO OTHOLICHUS K UCTOPUYECKOMY W HAyYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMWH;
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YBa)KEHUS K IPOLECCY TBOPUECTBA B OOJIACTU TEOPUU U MPAKTHUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUA TOIO, YTO AOCTVIKEHUS HAYKU €CTb pe3yJbTaT JIUTEJIbHBIX
HaAOJIIOJICHUM, KPOIOTJIMBBIX 3KCIEPUMEHTANbHBIX IIOUCKOB, IIOCTOSHHOTO TpyZa
YYEHBIX U NIPAKTUKOB;

MHTEpECa W IIO3HABATCIBHBIX MOTHBOB B IIOJYYEHHM U IIOCJHCAYIOLIEM aHAJIU3E

I/IH(bOpMaHI/II/I O IMCPCIOBBIX JOCTHIKCHUAX COBpCMCHHOﬁ OTCYECTBCHHOM XUMUU,

3. lyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYyallid, CBSI3aHHbIE C XUMUYECKUMH SBJICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSACh HAa MOpPaIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJICHHE M IOCTYNKH CBOHUX TOBApPHILEH C IMO3ULIHIA

HPaBCTBCHHBIX W IIPABOBLIX HOPM U OCO-3HAHUC HOCJ'ICI[CTBHIZ 9THUX ITIOCTYIIKOB,

4. ®opMHPOBAHUSA KYJIbTYPbI 310POBbS:

MMOHUMAaHUsl LIEHHOCTEW 3J0pOBOro M 0e30macHoro odpasza >KM3HU; HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY
3I0POBBIO;

coOJIroIcHUS MpaBui O0€30MacHOro oOpallieHHus] C BEIIeCTBAMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJIOBOH JIE€SITEIIbHOCTH;

MMOHUMaHUS IICHHOCTH TIPaBWJI WHAWBUAYAJILHOTO M KOJUIGKTMBHOTO O€30TacHOTO
MOBEACHUS B CHUTYallUsSIX, YIPOXKAIONIUX 370POBBI0 U IKU3HU JIIOJCH; OCO3HAHUS
MOCJICICTBUA W  HENPHUATHS BPEIHBIX TMPUBBIYCK (YIMOTPEOJICHUS  aJIKOTOJIA,

HApKOTUKOB, KypeHHUs]);

5. TpyaoBoro BocnMTaHus:
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKONU JESTEIHHOCTH,
00111eCTBEHHO TOJIC3HOM, TBOPUYECKON U JPYTUX BUJIAX JACATEIbHOCTH;

YCTAaHOBKH Ha AaKTHBHOC Yy4YaCTUC B PCHICHHMN IIPAKTHYCCKHUX 3a/1a4 COHH&J’II)HOﬁ
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HaIpaBJIEHHOCTH (B paMKax CBOEr0 KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUs NIPEAMETHBIX 3HAHUN 110 XUMHH;

YBAXKEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYaJbHOW TPAEGKTOpUU OOpPa30BaHMUA,
Oyayuiel npodeccun U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XWUMHUHU, HHTEPECOB W MOTpeOHOCTEH

00111eCTBa;

6. DK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKH  I1eJIeCOOOPa3HOr0  OTHOIIEHHS K  OpUpoAe, KaK  HCTOYHHUKY
CYIIECTBOBAHUS KU3HU HA 3EMIJIC;

MOHUMAaHUS TJI00ABHOTO XapaKkTepa IKOJIOTHUYECKUX MPOo0ieM, BIUSHUS IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIUAIIBHOMN CPEBI;

OCO3HaHMUSI HEOOXOAMMOCTH UCIIOIB30BaHUSL JOCTHKEHUW XUMUMU [UJISl  PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS ACHUCTBUW, MPUHOCSAIIUX BPEJ] OKPYKAIOIIEH MPUPOIHOU Cpele,
YMEHUSI  MPOTHO3HPOBATH  HEOJArONMPHUATHBIE  JKOJOTUYECKHE  TOCIEICTBUS
IPEAIPUHUMAEMBIX IEMCTBUM U MPEIOTBPALIATh UX;

HAJIMYMSL PA3BUTOTO SKOJIOTUYECKOTO MBINUIEHHUS, JKOJOTMYECKON KYIbTYpPBI, OIbITa
JNEATEIBHOCTH 3KOJOTMYECKOW HAIIPaBJIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS MU B
MO3HAaBaTeJbHOW, KOMMYHMKATUBHOM U COIMAJbHOM TMPaKTHKE, CIIOCOOHOCTH M

YMEHUS aKTUBHO MPOTHUBOCTOSTH UICOJIOTHH XeMO(hoOuH;

7. LIecHHOCTH HAY4YHOI'0 O3HAHMSA

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs CIeNU(PUKA XUMUU KaK HAyKd, OCO3HaHUS €€ poiau B (HOPMHUPOBAHHH
pallMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU II€JOCTHOTO IMpEeJCTaBICHUs 00
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OKpPYXaIOIlleM MHUpPE KaK O €AMHCTBE MPUPOJbI U YeJIOBEeKa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHUU IpOo0JIEM COXPAHEHHSI IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUHU JJII COBPEMEHHOW NMBWIM3AIUU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH W BAaXKHOM pPOJM B CO3JaHUM HOBOM 0a3bl
MaTepUaTbHOW KYJIbTYpPbI, PEUICHUH TI00ATbHBIX MPOOJIEM YCTOMYMBOTIO Pa3BUTHUS
YeJIOBEUECTBA —  CBHIPbEBOM, DSHEPreTUYECKOM, TMHUIIEBOM W JKOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUEHNUH YCJOBHM YCHEIIHOTO Tpynaa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TIOHMMAaHHUS CYLIIHOCTHM METOJOB IIO3HaHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble
3HAHUA JUJIS aHAIKU3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIET0 MUPA U MPOUCXOASIIUX B
HEM M3MEHEHHMI; yMEHUs JieJaTh OOOCHOBAHHBIEC 3aKIIIOUEHHS HA OCHOBE HAy4YHBIX
(haKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 OJYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS ISl PEIICHU
po0JIEM B peaJIbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTIIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJda B pa3iMuHbIX cdepax mpodeccuoHaTbHON

ACATCIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJabTaTbl OCBOCHHS Y4eOHOTo mpeaMera «XUMHsS» Ha YpOBHE
cpenHero oOmiero 00pa3oBaHUS  BKJIOYAIOT: 3HA4YMMble IS (DOPMUPOBAHMS
MHUPOBO33PEHUSI 00YUAIOIINXCS MEKIUCIUILTHHAPHBIE (MEXIIPEIMETHbIE) O0IIeHay YHbIE
MOHSTHSI, OTPAKAIOIIME LIETOCTHOCTh HAYYHOW KapTHHBI MUpa M CHEe-LIU(PUKY METOJOB
MO3HAHMSI, WCIOJB3yEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPTHS,
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ABJICHUE, IPOLECC, CUCTEMA, HAy4YHBbIH (PaKT, NMPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCleA0BaHUe, HaOJI0eHUEe, HW3MEpPEHUe, HKCIEpPUMEHT U JIp.);
yHUBEpCaJbHble  ydyeOHble  JIeHCTBUS  (IIO3HABATEJIbHbIE,  KOMMYHUKATHBHBIE,
perynaTuBHbIE), obecrneunBarone (GopMUpoBaHHE (PYHKIMOHAIBHON TPAaMOTHOCTH U
COLMAIIbHOW KOMIETEHLUHU O00YyYaroIuXxcs; CIOCOOHOCTh OOYYaIOUIMXCSl MCIIOJIb30BaTh
OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS U YHHBEPCAJIbHBIC
yueOHbIE JCHCTBHS B O3HABATEILHON U COLMATIBLHON MPAKTHKE.

MertanpeameTHble pe3yibTaThl OTPaXKalOT OBJIA/JEHUE YHHUBEPCAIbHBIMU YYEOHBIMU
NO3HaBaTEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

Osnaoenue YHUBEPCAIbHbIMU ylle6HblMll NO3HABAM EJIbHLIMU OCUCIBUSAMU:

1. ba3oBbIMH JIOTHYEeCKUMMU JeHCTBUSIMHU:

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh W aKTyaJU3UPOBaATh MNPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENETATh LIENN JEITEIbHOCTH, 3aJaBas IAapaMeTpbl U KPUTEPUH HX IJOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ICATCIBHOCTH C MIOCTABIEHHBIMU LEISIMU;

WCMOJIb30BaTh MPU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIACIATH
XapaKTEPHbIC MPU3HAKHU TMOHSATHM M YCTAaHABJIMBATH UX B3aMMOCBA3b, MCIOJIb30BAThH
COOTBETCTBYIOIINE TOHATHUS JIJIs1 OOBSICHEHUSI OTJCIbHBIX (DaKTOB U SBJICHHIA;

BBHIOMpATh OCHOBAHUSI M KPUTEPUM ISl KIIaCCU(UKAIMKM BEIIECTB U XHUMHUYECKHUX
pEeaKLHnii;

YCTaHABIIMBATh NPUYMHHO-CIICICTBECHHBIE CBSI3U MEX/y U3Yy4a€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyXAeHUs (MHAYKTUBHbBIC, IEAYKTUBHBIE, IO aHAJOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMAaTPUBACMBIX SBJICHUSX,
dbopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHUS UCIOIB3YEMBIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJICNIM, TMPeoOpa30oBbIBATh MOJICIbHBIC NPEACTaBICHUS — XHUMHUYECKUH 3HaK

(cumBOII) DyIeMEHTa, XUMHUYecKas (opMmysa, ypaBHEHHE XUMUYECKON peakiuu — Mpu
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PCUICHUU y‘-Ie6HLIX IMO3HABATCJIBHBIX W IMPAKTHYCCKUX 3a1a4, IIPUMCHATH HA3BAHHBIC
MOJCJIBbHBIC IIPCACTABJICHUA JISI BBIABJIICHUA XapPAaKTCPHBIX IIPU3HAKOB HM3Yy4YaCMBbIX

BCIICCTB U XUMHUYCCKHUX peaKuHﬁ;

2. ba30oBBIMH HCCIEI0BATEILCKHMHU JeHCTBUSIMU

BJIAJIETh OCHOBAMH METOJI0OB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUM;

dbopMynupoBaTh MENMW H 3a7a4dl  HMCCIICIOBAHUS, WCIOIL30BaTh ITIOCTABJICHHBIE U
CaMOCTOSTENIbHO CPOPMYIIUPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JIs1 (POPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX
CYXJICHUU;

BJIQJICTh HABBIKAMU CAMOCTOSITEJIbHOTO IIJIAHUPOBAHUS U MPOBEACHUS YUYEHUUYECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOM0AaTh 3a XOJO0M IIpoIllecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOopMyIupoBaTh OOOOIICHUS U
BBIBOJbl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HWCCIEAOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUUYECKOW HCCIEeNOBATEILCKOW M MPOEKTHOM EATeThHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJ/OB

PCHICHUA MMPAKTUYCCKUX 3a1a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUA,

3. PaboToii c nndgopmanueii:

OPUEHTHPOBATbCS B PA3NUYHBIX HCTOYHHMKAX MHPOpMalMK (HAYyYHO-TIOMYJsIpHas
JUTEpaTypa XUMHYECKOTO COAEpKaHus, CIIpaBOUHbIe TocoOus, pecypchl MHTepHETa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOPM MpeICTaBICHU, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTH;

(GopMyIMpOBaTh 3aMPOChl M MPUMEHATH Pa3IUYHbIE METOAbl MPU MOUCKE U OTOOpE
uH(pOopMaLi, HEOOXOAUMOM /JIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUTIA;
npUOOpeTaTh ONBIT UCIIOJIB30BAHUS UH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U

Pa3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO (POpMY MpeicTaBieHrns HHPOopMaIuu (CXeMBbl,
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rpaduKu, TMarpaMmbl, TaOJIUIIbI, PUCYHKH U T. 11.);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpeACTBAa MpH pPadOTe C XUMUYECKON
UHpOpMaUeil: IPUMEHATh MEKIIPEIMETHbIE (PU3NUECKUE U MAaTEMATUYECKUE) 3HAKU
¥ CUMBOJIBI, (hOpMYyIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

MCIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.
Osnadenue yHu6epcanbHbIMU KOMMYHUKAMUBHBIMU 0CUCMBUAMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B X0JI¢ TUAJIOra U/WINA TUCKYCCHUH,
BBICKa3bIBaTh UJIEU, POPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTENIBHO BBITOJIHEHUS
OpeJI0AKEHHON 3a1auu;

BBICTYNATh C MPE3EHTALMEN PE3ylbTaTOB MO3HABATEIBLHON JEATEIbHOCTH, OJIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMH IPU BBINOJIHEHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPAaKTUYECKOM pabOThl MO KCCIEJOBAHUIO CBOMCTB H3Yy4aeMBbIX
BEILIECTB, pEATU3ALMH y4eOHOr0 NMpoeKTa U (OPMYJIMPOBATh BHIBOJBI IO PE3yJIbTATaM
OPOBEAEHHBIX HUCCIEIOBAaHUN MyTEM COIVIACOBAHUS MO3ULMH B X0Ji€ OOCYKICHUS U
00OMEHa MHEHHSIMHU.

Osnaodenue yHusepcaibHolMu PecyiamuGHbIMU 0CUCM GUAMU:

CaMOCTOSTENIbHO IJIAHUPOBATh M OCYILECTBISATH CBOIO MO3HABATENIbHYIO AEATEIbHOCTD,
ompenensisi €€ LeNM M 33Ja4d, KOHTPOJUPOBaTh M MO Mepe HEOOXOJIMMOCTH
KOPPEKTUPOBATh TMpEAJiaraéMblii alroOpuT™M JEHCTBUI MpPU BBINOJIHEHUU YYE€OHBIX U
MCCJIEI0BATENbCKUX 3a/1a4, BEIOMpaTh Hanobosee 3pPeKTUBHbINA COCOO UX PEIICHHUS C
y4€TOM IOJYy4EeHHS HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIHIX;

OCYLIECTBJISATh CaMOKOHTPOJIb CBOEW JI€ATEIBHOCTH HA OCHOBE CaMoOaHalIu3a H

CaMOOIICHKU.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNbTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OO0IIEero 0Opa3oBaHUS IO
XUMUU Ha 0a30BOM YypOBHE OPUEHTHUPOBAHBI HAa OOECIEUEHUE MPEUMYIIIECTBEHHO
o01eo0pa3oBaTeibHOM U OOIIEKYJIBTYPHOM  MOATOTOBKM  oOywarommxcs. OHu
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BKJTIOYAIOT: CHelU(HUUecKne i1 ydeOHOro mpeaMeTa «XUMUsS») HaydHble 3HAHHSA,
YMEHUS M CIOCOOBI JEWCTBHM IO OCBOCHHWIO, WHTEPIPETAIMA M MPeoOpa3OBaHHUIO
3HAHWUW, BUJBI IEATEIHHOCTH MO TIOJIYYCHUIO HOBOTO 3HAHUS W MPUMCHEHHUIO 3HAHUU B
Pa3TUYHBIX YUEOHBIX U PEATbHBIX JKU3HECHHBIX CUTYAIIHMsIX, CBI3aHHBIX C XUMHUEH.

B nporpamme 1o XumMuu npeaMETHBIC Pe3yIbTaThl IPEICTABIICHBI IO TOJIaM H3yYCHUS

Kak Ha 0a30BOM, TaK U Ha y2ny0iéHHOM YPOBHSX (BBIIACICHO KYPCUBOM).

B 10 kiacce mpeaMeTHbIe pPe3yJbTAaThl 0CBOCHUS Kypca «Opranmyeckasi XUMMsD)

0TPAKAIOT:

1) cghopmuposannocme npeocmaeieHul: 0 XUMUYECKOMN COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTHHBI MHPA, POJIA XUMHH B TIO3HAHUY SBIICHUHA TIPUPOJIHI, B
GbOpMHpPOBAaHUM MBIIIEHUS W KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
TPAaMOTHOCTH, HEOOXOIUMOM IJIsi PEIICHUS MPAKTHYECKUX 3a1ad M 3KOJOTHUCCKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3[J0POBBIO U IIPUPOTHOU CpenE;

2) 6n1adeHue CUCTEMOW XMMWUYECKHX 3HAHWH, KOTOpas BKIIIOYACT: OCHOBOIIOJIATAOIIUC
MOHATHUS (XUMHUYECKHA DIJIEMEHT, aToM, JJICKTPOHHAs 000JI0YuKa aTroMa, MOJIEKyJa,
BaJICHTHOCTb, AJIEKTPOOTPUIIATETILHOCTh, XUMUYECKasi CBsI3b, CTPYKTYpHasi GopMyia
(pa3BépHyTass W COKpaliéHHas), MOJIb, MOJISIpHas Macca, MOJSIPHBIH 00BEM,
YIAEPOJHBIN CKeneT, (yHKIMOHAIbHAS TpyMIa, pajauKal, W30MEpHUs, HU30MEpHI,
TOMOJIOTHYECKUN PsiJi, TOMOJIOTH, YTIEBOAOPOJIbI, KHUCIOPOI- M a30TCOAEpIKaIIUe
COCIMHCHUS, MOHOMEp, TIOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCJIMHEHHUSA); TEOPUH M 3aKOHBI (TEOpHUsl CTPOCHHUS OpPraHUYeCKHX BemecTB A. M.
BbyTiepoBa, 3ak0H COXpaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIHMYCCKHIMA
S3BIK  XMMHH; MHPOBO33PCHYCCKUE 3HAHMS, JIGKAIIMEe B OCHOBE ITOHUMAaHHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBIICHUU, (DAKTOIIOTMUECKUE CBEICHUS O
CBOMCTBax, COCTaBe, IOJYYCHHMHM | OE30MMaCHOM WCITOJIb30BAaHUN BaKHEUIITHX

OpPraHM4CCKHUX BCIUICCTB B 6BITy u HpaKTHLIeCKOfl ACATCIIBHOCTHU YCJIOBCKaA,
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3)

4)

5)

6)

7)

chopmMUpo6anHoCms ~ yMeHUll  8blAGNAMb  XapaKTepHble MPU3HAKU  TOHSTHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBA3b, UCHO/b306aMb COOTBETCTBYIOIINE IOHATHUS NPH
ONMMCAHWU COCTaBa, CTPOCHHUS U MPEBPALICHUN OPraHUYECKUX COCTMHEHU;
chopmupo8anHocmsy ~ YMEHUU  UCHONb308aMb  XUMUYECKYI0 CHUMBOJIUKY  JUIS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN) GOpMyIT
OpPraHWYECKUX BEIIECTB W YPAaBHECHUN XUMHUYECKUX PEAKIUU; U320MasIusams
MOJIEJIA MOJIEKYJT OPTraHMYECKHX BEIIECTB JUISI WJUTIOCTPAUUM WX XUMHYECKOTO H
IIPOCTPAHCTBEHHOTO CTPOCHMUS;

chopmMUpoBanHOCmMs ~ YMeHUll  YCMAHAGIU6AMsb  TPUHAJISKHOCTh  MU3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTABY M CTPOCHHUID K ONPEACIEHHOMY
KJIaccy/rpynmne coeAuHeHui (YriaeBOAOPOJIbI, KHUCIOPOA- U  a30TCOAepKalue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS); Oasamb WM Ha3BaHUS IO
cucremarnuecko HomeHkiarype (IUPAC), a Takxke NpUBOAWTH TPUBHUAIBHBIC
HA3BaHUSl OTACJIbHBIX OPTraHWYECKUX BEIIECTB (ITUJICH, MPOIMMICH, alleTUJICH,
ATUJICHTJIMKOb, TJMIEPUH, (eHos, dopmanbaerua, aneraiblIeru, MypaBbUHAas
KHMCJIOTA, YKCYCHasl KMCJIOTA, OJIEMHOBAas KHCIIOTA, CTEAPUHOBAS KHUCJIOTA, TJIHOKO34,
bpyKTO3a, Kpaxmal, eJJTi0JI03a, TIUIUH);

cghopmuposanHocms ymenus onpedenims BUIAbl XUMHUYECKOW CBSI3U B OPraHUYECKUX
COEMHEHMSIX (OJUHApHBIE U KPATHbBIE), KOBANEHMHAS U UOHHAS C653b, O- U P-CEA3U,
8000POOHAS CBA3b);

cpopmupo8anHoCcmy YMeHUss NOOMBEPAHCOAMsb HA KOHKPEMHbIX NPUMEPAx Xapakmep
3a8UCUMOCMU  PEAKYUOHHOU  CNOCOOHOCMU — OP2AHUYECKUX  COEOUHEHUll  Om
KPAmMHOCMU U MUna KOBANEHMHOU C8A3U (0- U TT-CE53U), 83AUMHO20 GIUAHUI AMOMO8
U 2PYNNn amomo8 6 MOJeKYIax,

chopmMupo6anHocms  YMeHus — NpUMeHAmb  TIOJOXKEHUS  TEOPUM  CTPOCHHS
opranuueckux BemecTB A. M. byTiepoBa 1y 00BsSICHEHUSI 3aBUCUMOCTH CBOMCTB

BCHICCTB OT UX COCTaBa U CTPOCHHU:A, 3aKOH COXPAaHCHUA MACChI BCIICCTB,
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8)

9)

chOpMUPOBAHHOCMb YMEHUL Xapakmepu3oeams COCTaB, CTPOCHHE, (DU3UYECKUE U
XUMUYECKAE  CBOMCTBA  THUNHUYHBIX  MPEACTABUTENCH  pa3IUYHBIX  KJIACCOB
OpraHUYeCKUX BEIECTB (METaH, 3TaH, ITUJICH, MPOIWJICH, aleTuieH, OyraaueH-1,3,
MeTmiOyTaaueH-1,3, 6eH30J, METaHO, 3TAHOJ, STUJICHIJIMKOIb, TIHIEPUH, (EHO,
arieTanpAerull, MypaBbiHasi M YKCYCHasi KHUCIOTBI, TJIIOK03a, Kpaxmal, LeJUII0NI03a,
AMUHOYKCYCHAsl KHUCIJIOTA); WLIIOCMpUpo8ams TEHETHUYECKYIO CBSI3b MEXKIYy HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIWA C HCIOIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

CchOPMUPOBAHHOCMb YMEHULl XapaKmepu308ams coCcmas, CmpoeHue, uzuieckue u
XuMu4eckue  C80UCM8a  MUNUYHLIX — Npedcmagumeneti  pa3ludHblX — KIACCO8
OpP2aHUYECKUX Beujecms: ANKAHO8, YUKIOANKAHO8, AJKEHO8, alKaAOUeHO08, alKUHOS,
APOMAMUYECKUX Y2e8000p0008, CHUPMOS, aAlb0e2ud08, KemoH08, KapOOHOBbLX
KUCIOM, NPOCMBIX U CLONCHBIX IQPUPOS, HCUPOB, HUMPOCOEOUHEeHUU U AMUHOS,
AMUHOKUCTIOM, DENK08, Y21e80008 (MOHO-, OU- U NOIUCAXAPUOOB), ULTIOCMPUPOBAND
2EHeMUUECKYI0 CB853b MeHCOy HUMU YPABHEHUAMU COOMEEMCMEYIOWUX XUMUYECKUX
Peaxkyuil ¢ UCNOIb308AHUEM CIMPYKIMYPHBIX YOPMYIT,

chopmMupo8anHOCmb YMeHUs XapaKmepu308ams NICTOYHUKHU YTIIEBOJOPOTHOTO CHIPHS
(HedTh, TPUPOAHBIM Ta3, yrojib), CHOCOOBI HMX MEPEepadOTKHM U MPAKTUYECKOE

pUMEHEHUE TPOIYKTOB MepepaboTKH;

10) cpopmuposannocme ymenuii npo6oOums BBIYUCICHUS TI0 XUMUYCCKHM YPaBHEHHSIM

(Maccel, 00bE€Ma, KOTMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU TI0
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX BEIIECTB WIH

MPOIYKTOB PEAKIIUN );

11)cpopmuposannocmes ymenuti eradems CHCTEMOW 3HAHMH 00 OCHOBHBIX METO/aX

HAay4YHOTO MO3HAHUS, UCTIOIB3YEMbIX B XUMHUU MPU U3YUCHHUH BEIIECTB U XUMUUYECKUX
saBieHu (HaOMIOCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE), UCNOIb308AMb
CUCTEMHbIC XUMUYECKUE 3HAHUS ISl IPUHSTHUSL PEIICHUN B KOHKPETHBIX KU3HEHHBIX

CUTyalusiax, CBsA3aHHbIX C BEIICCTBAMHA U UX ITPUMCHCHUCM;
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CHOPMUPOBAHHOCINL BLAOEHUS CUCMEMOU 3HAHULL O eCMECMBEHHOHAYYHbIX MEeMoOax
NO3HAHUSL — HAONI0OEHUU, USMEPEeHUU, MOOeTUPOBAHUY, IKCnepumernme (PearbHoM
U MbICIEHHOM) U YMEHUsL NPUMEHSIMb IMU 3HAHUSL,

cpopmMupo8anHocmy  yMeHUs NPUMEHSIMb OCHOBHble ONepayul MbulCIUMENbHOL
O0esmenbHOCmU — AHAIU3 U CUHme3, cpasHenue, 000OwjeHue, CUCMeMaAmu3ayuro,
8bls6IeHUE NPUYUHHO-CIeOCMBEHHBIX C853ell — OJIs1 U3VHEHUsl CBOLCE Beulecms U
XUMUYECKUX PeaKyull;

12)cpopmuposannocms  ymenuii  cobmodams npasuia TOJIb30BAHUS XHMHUYECKOM
MOCYJIOM W J1abopaTOpHBIM OOOpYAOBaHHMEM, a TaKKe IpaBuiIa OOpalieHus: ¢
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSAMH TII0 BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

13) chopmuposanrnocmo ymenutl nAaHUpo8ams N 8bINOIHANb XUMUYECKUN SKCIIEPUMEHT
(mpeBpareHuss OpraHUYECKUX BEIICCTB NMPU HArpeBaHWH, IMOJyYEeHHWE HTHICHA W
U3YyYeHHUE €ro CBOMCTB, KayeCTBEHHbIE pEAKIMU OPraHUYECKUX  BEIIECTB,
JeHATypanus OCIIKOB MPU HArpeBaHWH, IIBETHBIC PEAKIINN OCIIKOB) B COOTBETCTBHH C
MpaBUJIaMHU TEXHUKU O€30MaCHOCTH MPU OOPAIIEHUH C BEIIECTBAMH U J1a00OpaTOPHBIM
000pyIOBAaHUEM, Npedcmasisims Pe3yabTaThl XUMUYECKOTO dKCIIEpUMEHTa B (hopme
3alMMCH YPaBHCHWHA COOTBETCTBYIONIUX PEAKIUH W gopmyauposams BHIBOIBI Ha
OCHOBE ATUX PE3YJIbTaTOB;
chopmMupo8anHoCcmy  YMEHUll. CAMOCMOSAMENbHO NIAHUPOBAMb U  NPOBOOUMD
XUMUYECKUU dIKCnepumenm (NojlyyeHue u uzydeHue ceolcme op2aHuieckKux 6eujecms,
KayecmeeHHble peaxkyuu V2ne6000po008 PA3TUYHBIX K1accos u
KUCTIOPOOCOOEPAHCAWUX  OP2AHUYECKUX Beuecms, peuleHue IKCNEePUMEHMATbHBIX
3a0ay N0 PACNO3HABAHUIO OP2AHUYECKUX 6Beujecms) ¢ cooOmooenuemM npaguil
be3onacno2o obpaweHus ¢ Gewjecmeamu U J1aOOPAMOPHLIM  0O0PYOOBAHUEM,
Gdopmyrupoeames  yeib UCCAEO08AHUS, NPEOCMABIsAMb 6 pa3IUYHOU  hopme

PEe3yibnanibl IKCnepumernma, aHadjau3upoeanib U Oyerueantb ux docmoeepHocmb;
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14)cpopmuposannocms  ymenuti  KpUmMuyecku — aHAIU3UPOEAMb  XUMHUUYECKYIO
uH(OpMaIInIo, TOydyaeMylo U3 pa3Hbix ucrounukos (CMU, Unatepuet u ap.);
CchoOpMUPOBAHHOCMb YMEHUL. OCYUeCEAMb YeNeHanPasieHHblll NOUCK XUMUYECKOU
uHgopMayuu 8 pasIudHbIX UCMOYHUKAX (HAYYHas U Y4eOHO-HAYYHas aumepamypa,
CMU, Humepuem u 0p.), Kpumuuecku aHaiu3upo8ams XUMUUECKYIo uHgopmayuio,
nepepabamuléams €€ u UCHONIb308AMb 8 COOMBEMCMBUU C NOCMABIEHHOU Y4eOHOl
3a0aueti

15) chopmuposannocme ymenuii cobarodams npauia KOJOTHUECKU IEIECO00pa3HOTOo
MOBEJICHUS B OBITY U TPYJAOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbSI
U OKpY’Kalollel MPUPOTHON CPEbl; 0CO3HABAMb OTIACHOCTH BO3JICHUCTBUS HA JKUBBIC
OpraHu3Mbl OMPENIEAEHHBIX OPraHUYECKUX BEIECTB, MOHMMAsl CMBICI IMOKa3aTes
[TIK (mpenenbHON TOMYCTUMOW KOHIICHTPALIWH), NOSCHAMb HAa TPUMEpPax CIIOCOOBI
YMEHBITICHUS U TIPEIOTBPAIICHHS KX BPESAHOTO BO3JICHCTBUS HA OPTraHU3M YEIOBEKa,;
AHAIU3UPOBAMb Yeneco0OPa3HOCMb NPUMeHeHUs Op2aHUyecKux  eewecms 8
NPOMBIULTIEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUS. COOMHOULEHUS] DUCK-NOJIb3A

16)ams  oOyyarommxcsi ¢ OrPaHMYCHHBIMM BO3MOXKHOCTSMH  3JI0POBbSI:  YMCHHE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX [OCTYITHBIX METOJax ITO3HAHMS BEIIECTB M
XUMUYECKUX SBJICHUM;

17)ansa crnenblX W CIA0OBUAAIIMX OOYYArOIIUXCS: YMEHHE MCIIOJIb30BaTh pPelibe(hHO

TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMU4eckux GopMyil.

B 11 kiacce npeaMeTHbIe pe3yJIbTATHI 0CBOEHHS Kypca «O01masi 1 Heopranm4ieckast

XUMHUS» OTPAKAKOT:

1) cghopmuposannocms npedcmasnenutl: 0 XUMAYECKON COCTABISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpaA, POJM XUMHUU B MO3HAHUM SIBJICHUM TPUPOJABI, B
GbopMUPOBAHUM  MBIIUJICHUS U KYJIBTYPhl  JIMYHOCTH, €€  (YHKIMOHAILHOMN
IPaMOTHOCTH, HEOOXOIMUMOW JJIsi PEIICHUs MPAKTUYECKHX 3aad M JKOJOTHUYECKH

00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 3JIOPOBBIO U IPUPOIHOH cpeie;
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2)

3)

4)

6/1a0eHue CUCTEMON XMUMHYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJIAralolue
NMOHATHSA (XMMHYECKUI JJIEMEHT, aToM, H30TOI, S-, P-, O-3JCKTpOHHBIE OpPOUTAIIH
aTOMOB,  HMOH,  MOJEKyJa,  MOIJIb, MOJIIDHBI ~ 00BEM, BaJICHTHOCTD,
ANEKTPOOTPUIIATEILHOCTh, CTEMEHb OKHUCIICHHS, XMUMHUYECKas CBSI3b (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKasi, BOJOPOJHAs), KPUCTAUIMUECKas PpEIIETKA, THUIIbI
XUMUYECKUX PEAKLUN, PACTBOP, JIEKTPOIUTHI, HEANEKTPOJUTHI, SJIEKTPOJIUTHIECKAS
JIACCOLIMAIS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh XWUMHYECKOW PpPEaKIIUH,
XUMHYECKOE pPABHOBECHE, TEOPUM M 3aKOHBI (TEOpHUS  DIEKTPOJIUTHUYECKOU
auccouuanuu, nepuoanueckuid 3akoH /. . Menzaeneesa, 3akOH COXpaHEHHs] MacChl
BEILIECTB, 3aKOH COXPAHECHMS W MPEBPAILCHUS SHEPIUU MPU XUMHUYECKUX PEAKIIMSIX ),
3aKOHOMEPHOCTH, CUMBOJMYECKHI SA3bIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXKanue B OCHOBE OHUMAaHUS MMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM,
(aKTONOrMYECKUE CBEAEHUS O CBOMCTBaX, COCTaBe, IOJYy4YEHHUU H O€30M1aCHOM
WCIIOJIb30BAHUM BAKHEUIIUX HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JEATENBHOCTH YEIOBEKA,;

coépemMeHnble NpeoCcmasieHus O CMpPOeHUuu eewecmea HA amoOMHOM, UOHHO-
MOJIEKYIAPHOM U  HAOMOJIEKYIAPHOM VYPOBHAX, NPeOCmAasleHuss O MeXaHumMax
XUMUYECKUX pearkyuu, mepmMoOUHaAMU4eCKUxX U KUHEemU4ecKux 3aKOHOMEPHOCHAX UX
NPOMEKanus, O XUMUYECKOM DABHOBECUU, PACMBOPAX U OUCHEPCHBIX CUCMEMAX,
Gaxmonocuueckue ceedeHus O CBOUCMBAX, cocmaee, NOIYYeHUU U 06e30naACHOM
UCNONIL308AHUU BANCHEUUUX HEOP2AHUYEeCKUX 6eujecms 6 Oulmy U Nnpakmuieckou
o0esmenbHOCMU 4en08eKd, 0OUWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BO00CMEa;
chopmupoeanHocmes  yMeHull  8blAGNAMb  XapaKTepHble MNPU3HAKU  TOHSTHUH,
YCmauHaenueams UX B3aUMOCBSA3b, UCNOAb306aMb COOTBETCTBYIOIIME IOHATHUS NPH
OTNMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

cghopmuposaHHoCmy  YMEHUll  UCHONIb308aMb  XUMUYECKYI0  CUMBOJIUKY  JUIS
cocrtaBieHuss  (GOpMyJlT  BEIIECTB W YpPaBHEHUH  XMMHUYECKUX  PEaAKIIHiA;

cucrematnueckyto HomeHknaTypy (IUPAC) u TpuBHManibHble Ha3BaHUS OTAEJIbHBIX
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5)

6)

7)

8)

HEOPraHMYECKUX BEIIECTB (yrapHBIM ra3, yrileKUCIbIi Ta3, aMMHUaK, raiméHas U3BecTb,
Herani€Hasi U3BeCThb, TUThEBAs COJia, MUPUT U JIP.);

cghopmuposanHocmes yMeHull onpeoensimb BAIEHTHOCTh M CTENEHb OKHUCICHUS
XAMHUYECKUX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTAaBa; BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METa/UIMYecKas, BOJOPOJIHAS]) B COCAMHEHUSX; THUII
KPUCTAJUIMYECKOW pEHmETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJEKYyJspHas,
WOHHAs, METaJUIMYECKasi); XapakTep CpeAbl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHECHUN;

chopMUPOBAHHOCMb YMEHUS 0OBACHAMb 3A8UCUMOCTb C8OLUICME BeUiecms om 8Uod
XUMUYECKOU C6A3U U MUNa KpUCMALIU4ecKou peuémku, OOMEeHHblU U OOHOPHO-
AKYenmopHulLl MEXaHUu3Mbl 00pa308aHUsL KOBAIEHMHOU CEA3U;

chopmupoeanHocms yMeHUuti yCcmanagiueams TPUHAIIEKHOCTh HEOPTraHUYECKUX
BEILIECTB MO MX COCTaBY K OMNpPEIEIEHHOMY KJIACCy/TpyIIie COCAMHEHUN (MPOCThIE
BEII[ECTBA — METAJIBI M HEMETAJIbl, OKCHUJIbl, OCHOBAHUS, KHUCIIOThI, aM(pOTEpHBIC
THJIPOKCHJIBI, COJIH);

copMUpOBAHHOCMb YMEHULL: KIACCUPUYUPOBAMb. HEOPSAHUYECKUE 8eUeCmBad NO UX
cocmaegy, Xumuyeckue peaxkyuu no pa3IudHblM HPUSHAKAM (YUCTY U COCMABY
peazupyrowux eewjecms, Meni0eomy s¢gekmy peaxyuu, uUMeHeHulo cmeneHeu
OKUCNEeHUsL  DJIeMEeHmo8, 0bpamumMocmuy, ydacmuilo Kamamusamopa u m.n.);
CAMOCMOAMENbHO — 8blOUPAMb  OCHOB8AHUA U Kpumepuu Oasi Kildccugurayuu
U3yuaemulx ewecms U XUMU4ecKux peakyul,

chopmuposanHocms yMeHUll packpvléams CMbICT mepuoandeckoro 3akona J[. WM.
MeHneneeBa U JEMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONIYIO, OOBSICHUTEIbHYIO U
IPOrHOCTHYECKYIO (DYHKIUU;

chopmMupo8anHoCms  YMEHUll XapaKkmepuso8ams >SIEKTPOHHOE CTPOECHHUE aTOMOB
XAMHUYECKUX 7eMeHTOB 1—4 mnepuonoB Ilepuognueckoil CHUCTEMBI XUMHYECKUX
sanmemerToB JI. M. MenneneeBa, HCIONAb3ysl MOHATHSA «S-, P-, O-3JEKTpOHHBIC

opOUTaNN», «IHEPTETUUYECKHE YPOBHWY»; O00BACHAMb 3aKOHOMEPHOCTH H3MEHEHMUS
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9)

CBOMCTB XMMHUYECKHX DJIEMEHTOB M WX COCJAMHEHHM MO MepuojlaM M TIpyIam
[lepnognyeckon cuctemMbl XUMUYECKUX dnemMeHToB /. . Menneneesa;

«OCHOBHOE U B030YHCOEHHOE DHepeemuuecKue COCMOAHUS amomay», O0O0BACHAMb
3AKOHOMEPHOCMU USMEHEHUSl C8OUCTNG XUMUUECKUX 2TIeMEHMO8 U UX COeOUHEeHUl No
nepuodam u epynnam Illepuoouueckoti cucmemvr /| U Mendeneesa, eanenmuvie
B03MOINCHOCIU AMOMO8 INEMEHMO8 HA OCHOBE CMPOEHUS UX INeKIMPOHHBIX 0007104eK
cpopmuposannocmos ymenuil xapaxkmepuzosams (onucvieams) oONIHE XUMHUECKUE
CBOIMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; HOOMBEpIHCOamy
CYILIECTBOBAHHE TI'E€HETUYECKOM CBS3M MEXKJYy HEOPIaHMYECKMMH BELIECTBAMU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;
chopMUpoBaHHOCMb ~ YMEHUsi  pAackpuleamv  CYUHOCb. OKUCIUMENbHO-
80CCMAHOBUMENbHBIX PEeaKYUli NOCPEeOCMBOM COCMABIEHUs ITeKMPOHHO20 OanaHca

Imux peam;m?; peakuud UOHHO 20 obOMeHa nymeM cocmaeneHusd Ux noJHblX U

COKPAUWEHHBIX UOHHDIX VpaeHeHull, peaxyuil 2uopoausa; peaxyuil
KOMNJIEKCO00pa308aHUs (Ha npumepe 2UOPOKCOKOMNIEKCO8 YUuHKa u
ANFOMUHUS);

10) cpopmuposannocms  ymenus  Kiaccupuyupoéamv ~XAMUYECKHE PEAKIHUA 10

pasTUYHBIM TpH3HAKaM (YHCITy W COCTAaBy pEarupyrolluX BEIIeCTB, TEIUIOBOMY
ahdekTy peaknuu, MU3MEHEHHUIO CTENCHEH OKHCICHUSI SJIEMEHTOB, OOpaTUMOCTH

peakiiy, y4acTHIO KaTaanu3aTropa);

11)chopmuposanrnocmes ymenuii cocmasisims YPaBHEHUS PEaKIMi pa3jIM4YHBIX THIIOB,

MIOJIHBIE ¥ COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUYUThIBas yCIOBHUS,

IIPpHU KOTOPBIX 3TH PCAKIIMHU UAYT A0 KOHIIA,

12) cqhopmuposannocme ymenuii npoeooums peaxkiiiy, MOATBEPIKIAIONINE KaueCTBCHHbIH

COCTaB Pa3JIMYHbIX HCOPraHMYCCKHUX BCIICCTB, pacno3nHasdanib OIBbITHBIM HyTéM

HOHBI, ITIPUCYTCTBYIOIIHNEC B BOAHBIX PACTBOPAX HCOPraHNMYCCKUX BCIICCTB,
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13) cchopmuposannocme VYMeHUll pacKpuvleams CYIIIHOCTh OKUCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN TIOCPEJCTBOM COCTABIICHUS DJICKTPOHHOrO OanaHca
ATUX PEAKIUM;

14) cpopmuposannocmv  ymenuti 00vACHAMbL 3ABUCUMOCTh CKOPOCTH XUMHYECKOM
pEeakIuy OT PA3IMIHBIX (DAKTOPOB; XapaKTep CMEIMICHHS XUMHUYECKOTO PaBHOBECHS B
3aBHCUMOCTH OT BHEIIHero Bo3jaekicTBus (nmpunauun Jle [llarensbe);
chopmuposanHocms yMeHus: 0ObACHAMb 3aKOHOMEPHOCU NPOMEKAHUS XUMUYECKUX
peakyuii ¢ Y4émom ux OdHepeemudeckux Xapakxmepucmux, Xapakmep U3MeHeHUs
CKOPOCMU XUMUYECKOU peaKkyuu 6 3asUCUMOCU Om pa3IudHblX (Hakmopos, a
makoice Xapaxkmep CMeweHUus XUMUYEeCKO20 PABHO8ecUsi MO0 GIUAHUEM BHEeULHUX
so30eticmauti (npunyun Jle [llamenve);

15) cpopmuposannocmo ymenuti xapakmepuzoéams XUMUUECKUE MPOIECCHI, JISKAIIIUE B
OCHOBE TIPOMBINIUICHHOTO TIOJYYCHHUSI CEPHOM KHCIOTHI, aMMHaka, a TakKe
chOpPMHUPOBAHHOCTh ~ NPEACTABJICHUNM 00 OOMMX HAy4YHBIX NPHUHIMIAX U
HKOJIOTHIECKUX MPOOIEMaX XHMHUIECKOTO TIPOU3BO/ICTBA;
copMUpOBaAHHOCMb YMEHUsL XapaKmepu3zo8ams XumMuyecKue peakyuu, nexcaujue 8
OCHOBE NPOMBIULIEHHO20 NOJYYeHUs. CEPHOU KUCIOmMbl, AMMUAKA, o0wue HayuHvie
APUHYUNBGL  XUMUYECKUX  HNPOU3BOOCMS8;  Yeleco0OpazHoCmy — NpUMeHeHUs
HEeOp2aHUYecKux 6ewecms 6 HPOMBbIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3PEeHUs.
COOMHOULEHUS. PUCK-NOIb3A;

16) chopmuposanrnocmes ymenuii nposoOuns BBIUNACICHUS C HUCIOIb30BAHUEM TOHATHS
«MaccoBasi JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWM Ta30B TpU
XUMUYECKAX PEaKIMsIX, MacChl BEIIECTBA WM O00BbEMA Ta30B 10 HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WJIM O0BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIHH
BEIIIECTB, TEIUIOBOTO 3((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BCIIECTB, IPEBPAIICHUS M COXPAHCHUS SHEPTHH,
cpopmupo8aHHoCcmy yMeHUs Npo8OOUMb pPACUEMbL: C UCHONb308AHUEM NOHAMUL

«maccosasi 00 eewecmea 6 pacmeopey U «KMOJAPHAA KOHUERMpPAyusl»), Maccobl
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sewecmsa Ui 00veéMA 2asza No U3BECMHOMY KOJIUHEC8Y 6eujecmsd, Macce uiu
00bEMY 00HO20 U3 YUACMBYIOWUX 8 peakyuu eewecms, menioso2o 3ggexma
peaxkyuu, 3Ha4eHus B000POOHO20 NOKA3AMeNs PACMEOPO8 KUCIOmM U ujenodeli ¢
U3BECMHOU CMenenvblo ouccoyuayuu, maccvl (00véma, Koauvecmea 6eujecmsa)
NPOOYKmMa peakyuu, eciu OOHO U3 UCXOOHbIX eujecms O0aHo 8 8Ude pacmeopa ¢
ONPeOenéHHOU MACCco80U Q0jel PACMBOPEHHO20 Geujecmea Ui OaHoO 8 U30bimKe
(umeem npumecu); 001U 8bIX00a NPOOYKMA PeaxKyuil;, 00bEMHbIX OMHOUWEHUN 24308,

17)cpopmuposannocmes  ymenuii  cobmodams npasuia TOJIb30BAHUS  XHMHUYECKOM
MOCYJIOM W J1abopaTOpHBIM OOOpYAOBaHHMEM, a TaKKe IpaBuiIa OOpalieHus: ¢
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSAMH TII0 BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

18) chopmuposannocmo ymenuti nAaHUpOBAMd U GLINOIHANMD XUMUYECKAN dKCIIEPUMEHT
(pa3nokeHue TEepOKCHAa BOAOPOIAa B MPHCYTCTBHHM KaTaau3aTopa, OIPEACIICHHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIbI0 YHHUBEPCAIBHOTO WHIAMKATOpPA, BIUSHUE
pa3TuYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITNH, PEaKIIMd HOHHOTO OOMEHa,
KaueCTBCHHbIC pPEAKIMU Ha cyinbdar-, KapOoHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH
aMMOHMUS; peIICHUE OKCICPUMEHTATBHBIX 3adad 1Mo TeMaM «MeTtamiely U
«HemeTammel») B COOTBETCTBMM C TIpaBWJIAMH TEXHUKH OC30MAaCHOCTH TIPH
oOpalieHy ¢ BeHIeCTBAMU U JIa0OpAaTOPHBIM OOOPYAOBAHUEM, MPEOCMABIAMb
pe3yNbTaThl ~ XUMHUYECKOTO  JKCIepUMEHTa B GOpME  3amuCHd  ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUid € hopmyruposams BBIBOJBI HAa OCHOBE OTHX
pE3yNbTATOB,
chopmMupo8aHHoOCmb  YMEHUl. CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMD
XUMUYECKULL DKCNEePUMEHM (nposedeHue peakyull UOHHO20 0OMeHd, NOOMEepPIHCOeHUe
KA4eCmBeHH020 COCMABA HeOPSAHUYECKUX 8eujecms,; onpeoeienue cpeovl pacmeopos
sewecms ¢ NOMOWDbIO UHOUKAMOPO8, U3yueHue GIUAHUSL PA3IUYHbIX (haKmopos Ha
CKOPOCMb XUMUYECKOU peakyul, peueHue IKCNepUMEeHMAalbHblX 3a0a4y Nno memam

«Memannovly u «Hememannwviy) ¢ cobnodenuem npasun 6e30nacHo2o0 0OpaujeHusl ¢
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gewgecmeamu U 1aOOPAMOPHLIM  000PYOOBaAHUEM,  (DOPMYAUPOBAMb  Yelb
UCCne008anus, NPeoCmasisims 8 paslIuuHoOU @opme pe3yibmamel IKCHepUMeHma,
AHATUZUPOBAL U OYEHUBAMb UX OOCMOBEPHOCb,

19)cpopmuposannocms  ymenuti  Kpumuyecku — aHAIU3UPOBAMb — XUMHUUYECKYIO
uH(OpMaIInIo, TOTy4yaeMylo U3 pa3Hbix ucrounukoB (CMU, Unatepuet u ap.);

20) cchopmuposannocme ymenuii cobmooams npasuia KOJIOTHIECKH ILEICCO00Pa3HOTO
MOBENICHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LIETSX COXPAHEHUSI CBOETO 370POBbS
U OKpY)Karollel NMpUpOAHON Cpenbl; 0CO3HABATh ONACHOCTh BO3JEHCTBUS Ha KUBBIC
OpraHu3MbI ONPE/ICIEHHBIX BEIECTB, MOHUMast cMbIc mmokaszaTess [1JIK (mpenenbHoi
JOITyCTUMOW KOHIICHTPAIIUH), MNOACHAMb HAa TPUMEpax CIOCOObl YMCHBIICHHS W
IPEeIOTBPALICHHS UX BPEIHOTO BO3/IECUCTBUS HAa OPIaHNU3M UEJIOBEKa,
chopmuposanHocms  yMeHuu: cobmooams Npasuia NOAb308AHUS  XUMUYECKOLUL
nocyoou u J1abopamopHuiM  000py008aHuem, 00paweHuss ¢ eewecmeamu 8
COOmMEemcmeuY ¢ UHCMPYKYUAMU NO GbINOJIHEHUI J1AO0PAMOPHLIX XUMUYECKUX
ONbIMOG,  IKOJOSUYECKU Yenecoobpa3Ho20 nogeoeHusi 6 Ovimy U mpyooeou
0esIMeNbHOCMU 8 YeNsIX COXPAHEHUs C80e20 300p08bs, OKpydicaloujel npupooHou
cpeovl U OOCMUDdICEHUs. e€ YCMOUYUBO20 pA36UMUS, OCO3HABAMb ONACHOCMb
MOKCUYECKO20 OeUCmBUsl HA JHCUBble OPSAHUIMbL ONPEOEEHHbIX HEOP2aAHUYECKUX
gewecms, nouumas cmvicn  nokazamens II[K  (npedenvhoti  donycmumoti
KOHYenmpayuu), cQopmupo8aHHOCmb YMEHUU: OCYWeCmEIsimb YeleHanpaeieH bl
HOUCK XUMUYECKOU UHDOpMayuu 6 pAa3IuyHblX UCMOYHUKAX (HAY4YHAs U Y4eOHO-
Hayunas aumepamypa, CMHU, Humepnem u Op ), Kpumuuecku aHamuzuposamy
XUMU4ecKyro uHgopmayuro, nepepadbamvléams €€ u UCNOIb306aMb 8 COOMBEMCMBUU
C NOCMasieHHoU yuebHoU 3a0ayel

21)uis  oOydarommxcsi C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH  3JIOPOBBSI:  YMCHUE
NPUMEHATH 3HaHWS OO0 OCHOBHBIX OCTYMHBIX METOJaX TO3HAHHs BEIIECTB W

XUMHUUYCCKHUX SIBJICHUM;
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22) sl CIEnbIX M CAa0OBUIAIIMX OOYYaIONIUXCS: YMEHHE HCIOJIb30BaTh pPelbe(hHO
TOUCUHYIO cucteMy obo3Hauenwuit JI. bpaiins nms 3anucu XxuMudeckux GopMyiI.
Pesynbrarel  00ydyeHuss Ha 0a30BOM YpPOBHE OpPHUEHTHUPOBAHBI Ha  OONIYIO

(YHKIIMOHATBHYIO TPaMOTHOCTb, IOJTYYEHHE KOMIETEHTHOCTEH [JIsl TMOBCEIHEBHOM

KU3HU u oOmero pa3Butus. Pesynprarel 00ydyeHus Ha yOIyOJIEHHOM YpOBHE

OpUEHTUPOBAHBI Ha MOJIyYEeHHE KOMITIETEHTHOCTEN TUTSI nocieayrouen

npodeccuoHaIbHON JEATeTPHOCTH KaK B paMKax JaHHOM MpeaMeTHO o0jacTu, Tak U B

CMEKHBIX C Hel 001acTsX.
COAEPKXAHUE YYEBHOI'O IPEIMETA «XUMM»

10 KJIACC « OPTAHUYECKAS XUMMS» BA3OBbI YPOBEHb

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT OpPraHMYEecCKOW XUMHUHU: €€ BO3HMKHOBEHHWE, pa3BUTUE M 3HAYCHUE B
IOJIyYEHUM HOBBIX BEUIECTB M MaTepHaloB. TeopHs CTPOEHUS OpPraHUYECKUX
coenuHeHnii A. M. bytnepoBa, €€ ocHOBHbIE TOJIOkKEHUS. CTPYKTypHBIE (HOPMYJIBI
OpraHu4eckux BemecTB. ['omonorus, uzomepus. XUMHUYECKasi CBA3b B OPraHUYECKHUX
COEIMHEHUSIX — OJMHAPHbBIE U KPATHBIE CBSI3U.

[IpeacraBnenre o KilaccuukauMM OpraHuyeckux BemecTtB. HomeHkiarypa
OpPraHMYECKUX COEJIMHEHUH (CHCTeMaTHYecKasl) U TPUBUAJIbHBIC Ha3BaHUS Ba)KHEHIIMX
IIPEICTaBUTENEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEepUMEHTAIBHBIE METO/IbI U3YUYEHUS BEIIECTB U UX NPEBPALLCHUNA: O3HAKOMJICHUE
¢ oOpa3namMM OpraHMYECKMX BELIECTB M MaTepHajJaMy Ha WX OCHOBE; MOJECIMPOBAHME
MOJIEKYJl OpPraHMYECKHUX BEILECTB; HAOJIOJIEHHE U OIMUCAHUE JEMOHCTPALIMOHHBIX
ONBITOB 110 MPEBPAIICHUI0 OPraHWYECKHX BEIIECTB IPU HarpeBaHUM (IUIABJICHUE,

oOyTIJIMBaHKWE U TOPEHUE).

YriaeBoaopoasl
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AJIKaHBI: COCTaB M CTPOCHME, TOMOJOTHYECKUM psifl. MeTaH U 3TaH — MpOoCTeHIne
MIPEACTABUTENN ATKAHOB: (PM3NYECKUE U XUMUYECKHUE CBOMCTBA (PEaKIUU 3aMEIICHHS U
rOpeHus), HaXOXJACHUE B IPUPOJIC, TOTYyUCHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHH psif. OTWIEH W NPONUIICH —
MIPOCTEUININE TPEICTABUTEIN AJIKEHOB: (PU3WYECKUE W XUMHUUYECKHE CBOWCTBA (peaKIuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIpATAllMM, OKHUCJICHUS U MOJIUMEPU3AIUN),
MOJTYyYEHHUE U IPUMEHECHHE.

Anxanuensl. byramuen-1,3 wu  MerunOyramuen-1,3:  cTpoeHue, BakKHEHIIUe
XUMUYECKUEe CBOMcTBAa (peakuust mnonuMmepusanuu). [lodydeHue CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psii. ALETHIEH —
MPOCTEHIIIUN MPEICTAaBUTENh AaJTKUHOB: COCTaB, CTPOCHHE, (PU3UYECKUE U XUMHUECKHUE
CBOMCTBa (p€aklUM TUIPUPOBAHUSA, TaJOTCHUPOBAHMS, THUApATALMH, TOPEHUS),
MOJIyYEHUE U IPUMEHEHUE.

ApeHnbl. beH301: cocTaB, CTpoeHHE, PU3MUECKHE U XUMUUYECKUE CBOWMCTBA (pEaKlUu

raJlor€HUPOBAHUS W HHUTPOBAHUS), MOJYYEHUE M TMPUMEHEHUE. 1OoJyosd: COCTaB,

CTPOCHHUC, d)I/ISI/IIIeCKI/IC U XMMHYECKHE CBOMCTBA (DeaKHI/II/I TAJJIOTCHUPOBAHUA H

HI/ITDOBaHI/IH) INOJYYCHHUC W NIPHUMCHCHUC. TOKCUYHOCTH ApCHOB. I'eneTnueckas CBS3b

MEXIY yTrIeBOAOPOIaMH, IPUHAJICIKAITUMHU K PA3TUYHBIM KJIACCaAM.

[IpupoaHbie MCTOYHUKH YTJIEBOAOPOIOB. IIpupoaHbiii ra3 W MOMyTHBIE HedTSIHBIC
ra3el. Hedth u e€ mpoucxoxnenue. CriocoObl nepepadoTku HedTH: IEPeroHKa, KPEKUHT
(TepMuueckuii, KaTanuTUueckuil), mnuponus. IlpomykTel mnepepaboTku HedTH, HX
NPUMEHEHUE B TPOMBINIUICHHOCTH W B ObITy. KaMEHHBIH yrojb W TPOIYKTHI €ro
nepepadoTKy.

DKCIEepUMEHTAIBHBIC METOJIbI U3YUCHUS BEIICCTB U MX NIPEBPAIICHUN: 03HAKOMJICHUE
c oOpasllaMy TIacTMacc, KaydykoB M pe3uHbl; Koimekiuu «HedTs» u «Yromby;
MOJICIIUPOBAHUE MOJICKYJl YTJIEBOJAOPOJOB U TaJOTCHONPOM3BOJIHBIX; MPOBEIACHHUE

PaKTUYECKON pabOThI: MOJTYyYEHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.
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PacuérHble 3aga4n
Boruncnenusi 1mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00bEéMa, KOJIUYECTBA
UCXOJHOIO BEIIECTBA WM TMPOJIYKTa peaklMh IO HU3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OJHOI'O M3 NCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

KucJiopoacoaep:kamue oprannyecKkue coeIMHeHUs

[IpenenbHble OHOATOMHBIE CIIUPTHL. METaHOI M 3TAaHOJ: CTPOEHUE, (pu3nueckue u
XUMHUYECKHUE CBOICTBA (peakuuy C AaKTHUBHBIMU METaJlJIaMH, TaJIOT€HOBOJOPOAAMH,
ropeHue), npuMeHeHue. BolopoaHbie CBA3M MEXKIYy MOJIEKYJaMU CHOUPTOB. JlelicTBHe
METaHOJIa ¥ HTAHOJIAa HAa OPraHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHL. DTUJIEHTJIUKOIb W TIUUEPUH: CTPOEHUE, (U3HYECKUE H
XUMHUYECKUE CBOMCTBA (B3aMMOJEHCTBUE CO WICJIOYHBIMM METaUIaMH, KaueCTBEHHas
peakuysi Ha MHOTOAaTOMHBIE CIIUPTHI). JleilicTBUEe HAa opraHu3M uenoBeka. IIpumenenue
TJIMIEPUHA U ITUJICHTIINKOJIS.

®eHod: CTpOEHUE MOJEKYJbl, (U3MYECKHEe M XUMHUYECKHE CBONCTBA. TOKCHUYHOCTH
denona. [Ipumenenue deHona.

Anpaerunbpl M KeToHbl. DopMalbleruj, aueTanbIeruji: CTPOCHHE, (PU3NYecKue u
XUMHUYECKHE CBOMCTBA (pEaKIUMM OKHUCIIEHHWS M BOCCTAHOBJICHHUS, KaueCTBEHHBIC
peaKkinu), MOJIy4eHHE U PUMEHEHHUE.

AneToH: cTpoeHne, MU3NYECKHE M XMMHYECKHE CBOWMCTBA (PEAKIIMU OKHUCICHUS W

BOCCTaHOBJ'IeHI/ISI), IIOJYYCHHC M IPUMCHCHMNC.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOTH. MypaBbUHasT M yKCyCHas
KHUCIIOTBI: CTpOEHHE, (PU3NUECKHE U XMMHUECKHE CBOMCTBA (CBOWCTBA, 00LIMe IS Kiacca
KHUCIIOT, peakuusi dTepuduKkaliuu), MojdydyeHue u npumeHeHue. CreapuHoBas W
OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak coyu
BBICILIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JeiiCTBHE.

Cnoxsble 3(UpPBl KaK MNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONH3 CIOXKHBIX

a¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xxupoB. buonoruueckast posb )KUPOB.
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VYrneBoabl: cocTaB, KilacCU(pUKalus YIIeBOJOB (MOHO-, AM- W TOJUCAXapHbl).
['moko3a —  mpocTedmMii  MOHOCaxapH: OCOOCHHOCTH  CTPOEHHS  MOJIEKYJIbI,
dusznueckue M XUMHUYECKHE CBoMcTBa (B3aummonerictBue ¢ ruapokcugom wmeau(ll),
OKHCJICHHE aMMHUayHbIM pacTBOpoM okcupaa cepedpa(l), BoccraHoBieHue, OpoxkeHUE
TJIIOKO3bI), HAXOXKJEHUE B MPUPOJIE, IpUMEHEHue, Ouosnorunyeckas poib. doTocunTes.
®pyKTO3a KaKk U30Mep TIIIOKO3HI.

Caxapo3a— OPEACTABUTCIIb JUCAXapUAO0B, THAPOJMW3, HAXOXJACHHUC B IIpHUPOAC H

IIPUMCHCHHC.

Kpaxman wu wnemmrono3a kak nOpupofHble nojuMmepbl. (CTpoeHue Kpaxmana H
LEJUTI0NI03bl. PU3NYECKHE U XMMUYECKHE CBOMCTBA KpaxmMalia (TUIpOJn3, KaueCTBEHHAs
peaKIs ¢ HOJ0M).

DKCIEepUMEHTAIbHBIE METO/bl U3YUYEHUsI BEIIECTB U UX NPEBpAICHUN: MPOBEIICHUE,
HaOJIOJICHUE W  ONHCaHWE JICMOHCTPAIMOHHBIX  ONBITOB: TOPEHUE  CIUPTOB,
KAUECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE JTAaHOJA OKCHUIOM
Menu(Il)), MHOroaTOMHBIX COUPTOB (B3aUMOJECUCTBUE TIJMIEPUHA C THAPOKCHIOM
meau(Il)), anpmerugoB (OKUCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugapokcugom  Mmenu(Il), B3aumonelicTBME Kpaxmajla €  HMOJOM); TPOBEICHUE
MPaKTUYECKON paboThl: CBOMCTBA PACTBOPA YKCYCHOM KHUCJIOTHI.

PacuéTHble 3aga4n

Bbluucnenuss mo ypaBHEHHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA

UCXOJHOTO BEHIECTBA WJIM TMPOAYKTa pEaKIUHu TI0 HU3BECTHBIM Macce, OOBEMY,

KOJIMYCCTBY OAHOI'O M3 UCXOAHBIX BCHICCTB WU IIPOAYKTOB peaKI_II/II/I).

A3oTcoep:kanue OpraHnyecKue coeInHeHus

AmuHpl. MeTujaaMuH M aHWJIUH: COCTaB, CTPOCHHC, d)I/IBI/I‘-IeCI(I/Ie N XUMHWYCCKHC

cBoMcTBa (ropeHue, B3auMOJIEHCTBUE C BOAOU U KUCIIOTAMMA ).
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AMMHOKHCIIOTBI Kak amM(pOTepHble OpraHUYecKue coeluHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe riuiuHa). buonornyeckoe 3HaueHue
aMuHOKHUCTOT. [lenTusl.

benku xak npupoaHbie BEICOKOMOJEKYIISIpHbIE coequHenus. [lepBuunasi, BTopuyHas u
TpeTUYHas CTPYKTypa O€NKOB. XMMHUECKHUE CBOMCTBA OCJIKOB: THAPOJIU3, IEHATYpallusl,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKHU.

DKCIepUMEHTAIbHBIE METO/IbI U3YyUEHHS BEIIECTB U UX MPEBPAILICHUN: HAOIIOACHUE U
OMKCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATYypaIys O€JIKOB IPU HArPEBAHUHU, IBETHBIC

peakiuu OeIKOoB.

BI)ICOKOMOJIeKyJISIpH])Ie coeaAnHeHuA

OCHOBHBIC TTIOHSITHUS XUMHUH BBICOKOMOJICKYJIAIPHBIX CoeﬂHHeHHﬁZ MOHOMCpP, ITOJIMMCED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCpU3aAllMH, CPCAHAA MOJICKYJLIpHAsA Macca.
OcCHOBHBIC MCTOZbI CMHTC3a BBICOKOMOJICKYJISIPHBIX COCI[HHGHPIIZ — HOJUMCpuU3anunsa 1
ITOJIMKOHACHCALI M.

[InacTMaccel (HOJ'II/IBTI/IJ'IGH, IIOJIMITPOIIMIICH, ITOJIMBHMHMJIXJIOPHA, HOJ'II/ICTI/IDOJ'I).

HarypagpHblii W CHHTETHYECKHE Kavuykd (OyTaauMeHOBBIN, XJOPOOPEHOBBIA H

H30HDGHOBBII>1). BoiiokHa: HaTypajabHBIE (XJ'IOHOK, mepCTh, IHéJ'IK), HCKYCCTBCHHBIC

(arreTaTHOE BOJIOKHO, BUCK03a), CMHTETUYECKUE (KAIIPOH U JIABCAH).

DKCIEpUMEHTAIBHBIE METOJIBI U3YUYEHUS BEIIECTB U UX MPEBPALLCHUI: 03HAKOMIICHHE
¢ o0pasiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIyKOB.
MexnpeaMeTHbIe CBA3H

Peanuzanust mMeXnpeAMETHBIX CBSI3€H NPU U3YYEHUU OpraHudeckod xumuud B 10
KJIACCE OCYILECTBISETCS Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTeCTBEHHO-HAyYHbBIX
MOHATUH, TaK W TMOHSTHUM, SBIAIOLIIUXCS CUCTEMHBIMU [JI OTAEIBHBIX IPEIMETOB

CCTCCTBCHHOHAYYHOI'O IIUKJIA.

42



OOmue ecTecTBEeHHO-HAYYHbBIE MOHATHS: SIBJICHHE, HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaJU3, CUHTE3, KJIacCU(UKAIMS, NMEPHOANIHOCTh, HAOJIOJICHUE, W3MEpPEHUE,
OKCIICPUMEHT, MOJICTUPOBAHHE.

®dwusnka: Marepus, JHEPrHs, Macca, aToM, 3JICKTPOH, MOJICKYyJa, SHEePreTHYSCKUH
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BeUIeCTBa, (U3NYCCKHE
BEJIMYMHBI M SAMHUIIBI UX U3MEPCHUSI.

buonorus: knetka, opraausM, 6mocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTYECKH aKTUBHBIE BelIecTBa (OCIKU, YIIICBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMEbIE, TOTUIMBO, PECYPCHI.

TexXHOJIOTHS: MTUIICBBIC TPOAYKTHI, OCHOBBI PAIIHOHAIEHOTO MTUTAHUS, MOOIIIHE
CpPEICTBA, JIEKAPCTBEHHBIC U KOCMETHYECKUE TIperiapaThl, MaTepHaIbl U3 HCKYCCTBEH-

HBIX U CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YIIIYBJIEHHBIN YPOBEHD

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMer ¥ 3HaU€HHWE OPraHUYECKOM XUMHUH, MpPEACTaBICHHE O MHOrooOpa3uu
OPTraHUYECKUX COCTUHECHUMU.

DJEKTPOHHOE CTPOEHHE aToMa YIJIepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHple BO3MOXKHOCTH aroMa yriepoaa. XUMHYECKas CBiI3b B OPraHUYECKUX
COeIMHEHMSIX. Tumbel TUOpHUIM3AIMM aTOMHBIX opOuTaned yriaepoja. MexaHU3MBI
oOpa3oBaHMsI KOBAJIEHTHOM CBsi3W (OOMEHHBIM ¥ JOHOPHO-AKIENTOPHBIN). THIIbI
MEepEeKphIBaHUSI aTOMHBIX OpOUTalie; G- W m-cBaA3u. OJuHapHas, JABOWHAs W TpOHHas
cBs3b. CHocoObI pa3pbiBa CBs3€M B MOJEKyJaX OpraHndyeckux BemiecTB. [lonstue
0 CBOOOJHOM pajiniKase, Hykieohuse 1 dJIeKTpoduIe.

Teopust cTpoeHHs OpraHmyeckux coeauHeHnit A. M. byTiepoBa H COBpEMEHHBIE

MPEJCTABICHHUS] O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHHUS OPraHUYECKUX
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coenuHeHUd. MonekynspHble U CTPYKTypHble (QopMynbl. CTpyKTypHBIE (HOPMYJIbI
pa3IMYHBIX BUJOB: pa3BEPHYTasA, COKpAIEHHAs, CKeJIeTHASI.

N3omepus. Bunbl uzomepun: CTpykTypHasi, MpOCTPaHCTBEHHAS!.

OnexkTpoHHBIE 3(P(EKTHI B MOJICKYJIaX OPTaHWYECKUX COCAUHEHUN (MHIYKTUBHBIN
¥ ME30MEpHBII 3 PeKTsI).

[IpencraBnenue 0 KJ1accupuKaIu OpraHUYeCKHUX BEIIECTB. [Tonsitue
o pynkumonanpHOM Tpymme. ['omomnorusi. ['omomormueckue psapl. CucreMaTudeckas
HOMeHKIaTtypa opranudeckux coeaunenuit (IUPAC) u TpuBuManbHblE  Ha3BaHUS
OTJICIbHBIX MPEICTABUTEIICH.

OcobeHHOoCTH W KJIaccUPUKAIMsl ~ OpraHMYeckux  peakuuil.  OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU B OPTAHUYECKONU XUMUHU.

DKCIepUMEHTATBHBIE METOIBI U3YUCHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIICHUE
c oOpasliaMu OpPraHWYECKUX BEIIECTB W MaTepuajlaMd Ha WX OCHOBE; OIBITHI 110
IPEBPAILICHUIO OPTaHWYECKUX BEIIECTB NpPH HarpeBaHuM (IUIaBJICHHE, OOYTIMBAHUE
¥ TOPEHHE); KOHCTPYHPOBAHHUE MOIENICH MOJIEKYJI OPTaHHUECKUX BEIIECTB.
YriaeBoaopoasl

Ankanel. ['oMonornueckuid psii  ajdkaHoB, oOmas QopMmysia, HOMEHKJIATypa
¥ H30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MONCKYN aIKaHOB, SP°-

ruOpuau3anmsi aTOMHBIX OpOuTajneil yriepona, c-cBs3b. KoHdbopmepbl. dusznueckue

CBOMCTBA aJIKAHOB.
XUMHUYECKUE  CBOMCTBA  ajKaHOB:  pEaKIMU  3aMEILICHUs,  H30MEpHU3alluH,

JNETUPUPOBAHUSA, LMUKIW3ALUK, [HUPOJIU3a, KpEKHHra, ropeHus. lIpeacraBieHue o

MEXaHU3ME PEaKIMi PaJuKaJbHOIO 3aMEIICHMSI.

Haxoxnaenue B mpupoe. CriocoObl OMyYeHUs! U MPUMEHEHHE aJIKaHOB.
Huxnoankanel. O611as hopmyiia, HOMEHKIaTypa ¥ uzoMepusi. OCOOEHHOCTH CTPOCHHUS
U XUMHUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPOMNaH, IIUKI00yTaH) U OOBIYHBIX (LIMKIIONEHTAaH,

I_[I/IKJ'IOFGKCaH) OUKJIOAJIKaHOB. CriocoObl MMOJIYUCHHUA U IMPUMCHCHUC UKIIOAJIKAHOB.
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Ankenbl. ['omonoruueckuit psi  ajlkeHoB, oOmas Qopmyna, HOMEHKIATypa.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AJIKEHOB, SP THOPHIH3AIHS
aTOMHBIX OpOHWTaJCH yriepona, - U m-cBsi3u. CTPYKTypHas M reoMeTpuyeckas (Iuc-
TpaHc-) u3oMmepusa. PU3HNUecKUe CBOMCTBA AJIKEHOB.

XYMMHYECKHE CBOMCTBA: pPeaklUU MPUCOCAUHEHUS, 3aMEIICHUS B O-TIOJIOKEHHUE TIPU

HBOﬁHOﬁ CBA3U, IIOJIMMCPpHU3AllMU W OKUCJICHHA. [IpeacraBaeHUE O MEXAHU3ME PEAKIIUM

anekTpodmibHOro npucoenunenus. [Ipasuno MapkoBaukoBa. KauecTBeHHBIE peakinu

Ha JIBOMHYIO CBS3b.
CnocoObI MoJy4eHus: ¥ MPUMEHEHUE aJTKEHOB.
Ankanuensl. Knaccudukanuss — ankagueHoOB — (CONMpsiKEHHBIC, W30JUPOBAHHEIE,

KVMVJII/IDOBaHHBIG). OcobeHHOCTH QJICKTPOHHOT'O CTPOCHHUA H XUMHYCCKUX CBOMCTB

CONPSDKEHHBIX AUEHOB, 1,2- wu 1, 4npucoenunenue. IlommMepnsanus cConpsKEHHBIX
nueHoB. CriocoObl MOJTy4YeHUS U MPUMEHEHHUE aJIKaueHOB.

Ankunbl. ['oMonoruueckuit psig  ankuHOB, oOmas ¢dopmysia, HOMEHKJIATypa
Y M30MEPUS. OJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKHHOB, Sp-
rudpuIU3aIys aTOMHBIX opouTaneit yriepoaa. dusndyeckrue cBOWCTBA alIKMHOB.

XUMHYECKHE CBOMCTBA: PEAKUMM MPHUCOCAUHEHUS, NUMEPU3ALUN W TPUMEPHU3ALINH,
okuciieHud. KuCIIOTHbIE CBOMCTBAa aJKWMHOB, HMMEIOIMIMX KOHIIEBYKD TPOMHYKO CBS3b.
KauecTtBeHHbBIE peakliy Ha TPOWHYIO CBS3b.

CnocoObl moJIy4eHus: U MPUMEHEHUE aJTKUHOB.

ApomaTrueckue yriaeBojopojabl (apeHsl). ['omornormyeckuil psx apeHoB, oOmas
dopmMmyna, HOMEHKJIATypa M U30MEpHs. DJEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH3ou1a. IIpaBuiI0 apoOMaTUYHOCTH, IPUMEPHLI APOMATHUCCKUX COCAUHCHU.

DOU3NYECKHE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA OEH301a U €r0 TOMOJIOTOB: PEaKIMK 3aMeIIeHUsI B OCH30JIbHOM
KOJIBLIE W YIJIEBOJOPOJHOM PaJUKale, PEaKUUd NPUCOECAUHECHUS, OKUCIEHHE TOMOJIOTOB

OeH301a. [IpeacraBieHue O MEXaHU3ME PEaKIMU BHCKTDOd)I/IJ'IBHOFO 3aMCIIICHMA.
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[IpencraBienrne 00 OPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENICH B OEH30IbHOM KOJIbIIE Ha
pUMEpPE  AJIKWIbHBIX  pPAgUKaJIOB, KapOOKCWJIBHOW, THUIPOKCHWIBHOM, aMHHO-
Y HUTPOTPYMIIbL, aTOMOB TAJIOT€HOB.

Oco0eHHOCTH XMMUYECKUX CBOMCTB cTupoa. [lonmumepusanus cTupoda.

CnocoObl moJIy4eHus U MPUMEHEHNE apOMATUYECKUX YIJIEBOAOPOIOB.

[Ipuponnsnii ra3. IlomyTHeie HedTsHble Ta3bl. HedTh ueé mnpoucxoxiacHue.
KameHHbli1 yroiape 1 IpOAYKThI €ro MepepaboTKH.

Crnioco6bl iepepaboTKu He(TU: MePEroHKa, KPEKUHT (TEPMUYECKUM, KATATUTUYECKU),
pudopmunr, nuponus. Ilpoaykrsl  mepepaboTku  HePTH, HUX  NOPUMEHEHUE
B IMPOMBIIIVICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3bp MEXKIY Pa3IMYHBIMU KJIACCAMU YIJIEBOAOPOJIOB.

DJIEKTPOHHOE CTPOECHMUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peaknuu 3amenieHus

rajorcHa Ha ruiApOKCOTpyIITly, HUTPOTPYIITY, TUAHOTPYIIITY, AMAHOTPYIIITY. I[eﬁCTBHC Ha

TraJIOrCHIIPOU3BOAHBIC BOIHOI'O H CIIMPTOBOIO pacTBOpa IEJIOYH. BSaHMOﬂeﬁCTBHG

AUTaJIOTCHAJIKAHOB C MarHuem U IMHKOM. [lonsiTue ) MCTAJLJIOOPTaHNYCCKHUX

COCIMHCHUAX. Hcnonp3oBaHue TaJIOrCHIIPOU3BOJHLIX YITICBOAOPOIAOB B 6I>ITy, TCXHHUKC

Y TIPY CHHTE3€¢ OPTaHUYECKUX BEIICCTB.

DKCNEepUMEHTAIBHBIE METOIbl M3YYCHHS BEIIECTB M WX MPEBPAIICHHA:. H3ydeHUE
(Gu3HUEeCKMX CBOWCTB YIJIEBOJOPOJOB (PACTBOPHUMOCTH), KAYECTBEHHBIX pPEaKIUN
YIJIEBOJIOPO/IOB Pa3IMUHBIX KJaccoB (0OeclBEeYMBAHUE OPOMHOM WM HOIHOU BOJIBI,
pacTBOpa MepMaHTaHaTa Kajius, B3aUMOJCHCTBUE alleTHJICHa ¢ aMMUAYHBIM PAaCTBOPOM
okcua cepedbpa(l)); kauecTBeHHOE OOHApY)KEHHE YIJIepo/ia ¥ BOAOPOAa B OPraHUICCKHUX
BCIIIECTBAX; TIOJyYCHHWE OTWJICHA W M3YYCHHE €r0  CBOWCTB; O3HAKOMJICHHE
¢ koyutekiusamu  «HedpTs» u «Yromwy, ¢ oOpasliaMu TacTMacc, KaydyyKOB U PE3WHBI,
MOJICJTHPOBAHUE MOJIEKYJ YTJICBOIOPOIOB M TAJIOTCHITPOU3BOIHBIX YTIICBOIOPOIOB.
Kucaopoacoaep:kaiue opraHudeckne coeTHHeHNsI

[Ipenenbupie omHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKYJ (Ha MpuUMepe MeTaHoJa

u sTaHona). [omomoruueckuii psa, oOmas GopMyna, H30MEpusi, HOMEHKJIATypa
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u knaccuukanus. POuznueckue CBOWCTBA TNPENENbHBIX OJHOATOMHBIX  CIHUPTOB.
BopopoaHbie cBsi3n MEXAY MOJIEKYJIaMH CITUPTOB.
XUMHAYECKHE CBOWCTBA: pPEaKUMU  3aMEUICHUs, JeruapaTalnud, OKHUCIICHUs,

BBaHMOHeﬁCTBHC C OPraHN4YCCKMMH U HCOPIraHNYCCKUMHU KHCJIOTAMMU. HDeI[CTaBJ'ICHI/Ie 0

MCXaHU3MC DeaKI_II/Iﬁ HVKJ'ICOd)I/IJ'IBHOFO 3aMCIICHUA. KauecTBennas pc€akuusa Ha

OJIHOATOMHBIE CIIUPTHI. [IeficTBUE ATaHOJIa U METaHOJa Ha OpraHu3M yesnoBeka. CrocoObl
MOJTyYEHHUsI U IPUMEHEHUE OJHOATOMHBIX CITUPTOB.

[Ipocteie  »¢upbl, HOMeHKIarypa U u3omepus. OCOOEHHOCTH  (PU3UUYECKHUX
U XUMHYECKUX CBOUCTB.

MHoroaroMHbie CIIUPTHI — ATHJICHTIUKONb U MHLepuH. Ou3nueckue U XUMHUECKHe
CBOMCTBA: peakLUy 3aMEeLICHMs], B3aUMOJICHCTBUE C OPraHUYECKUMH U HEOPTraHUYECKUMHU
KHCIIOTaMU, KAYeCTBEHHAsl PEaKIINsl Ha MHOTOATOMHBIE CIHUPTHL. J[elicTBUe HA OpraHu3M
yenoBeka. CrocoObl moMyueHus: ¥ MPUMEHEHNUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUEe MOJIEKYINbl, B3aMMHOE BIUSHUE TMIPOKCOIPYNNbl U OEH30JbHOIO
anpa. dusnyeckue cpoiictBa (peHona. OCOOEHHOCTH XMMHYECKHX CBOWCTB (PeHoJa.
KauectBennnie peakiiuu Ha ¢eHon. TokcuyHocTh (eHona. CrnocoObl MOMydeHUs
u nnpuMeHeHue denona. GenondopmanbaeruaHas cMoa.

KapOoHuibpHbIE COCTUHEHHS — aIbJETUIbl U KETOHBL. ODJIEKTPOHHOE CTPOCHHUE
KapOOHWJIbHOW Trpymnmbl. ['OMonOrudyeckue psabl aidbJACTUIO0B U KETOHOB, OOIIas
dopmyna, n3omepusi 1 HOMeHKIaTypa. Puznyeckrue CBOMCTBA albJACTHAOB U KETOHOB.

XUMHUYECKHE  CBOMCTBA  ajbJETMJIOB M KETOHOB:  pEaKUUU  MPUCOETUHEHUS.

[IpeacraBieHue O MEXAHU3ME PEAKIUM HVKHGO(bHHBHOFO IIPUCOCAMHCHU . Oxkucnenue

aJbJIETUI0B, KAUECTBEHHbIE PEAKIIMU Ha abjeruabl. CiocoObl MOMyYeHUs U IPUMEHEHUE
aJbIErui0B U KETOHOB.

OnHOOCHOBHBIE NpeeNIbHbIE KapOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOECHUS MOJIEKYJ
KapOOHOBBIX  KHUCHOT.  M3omepuss v HomeHkiatypa.  Dusnueckue  CBOWCTBa
OJTHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHCIOT. BogoponHbie CBSI3U MexAy

MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
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XVMMHYECKHE CBOMCTBA: KHUCIOTHBIE CBOWMCTBA, peakius 3TepuUKAIUU, peaKluu
C YYaCTHEM YTJIEBOJAOPOIHOIO PaUKaa.
Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTHI.

Ilonstue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOXKHBIX 3(1)I/Ian, AHTHUApHuaAax,

TaJOrcHaHruapuaax, aMmaax, HUTpuJjiax.

Mmuoroo6pazue  KapOOHOBBIX  KUCJIOT. (OCOOEHHOCTH CBOMCTB  HEIpeleiIbHbBIX
1 aQpOMATHYECKUX KapOOHOBBIX KHCJIOT, TUKAPOOHOBBIX KHCJIOT, THIPOKCHKAPOOHOBBIX
kucioT. [lpencraBurenu BbICHIMX KapOOHOBBIX KHCJIOT: CTEAapUHOBAs], MaJTbMUTHHOBAS,

OJICHHOBAsA, JIMHOJICBAji, JIMHOJICHOBAsA KHCJIOTHI. CniocoObI MMOJIY4YCHHUA U IIPUMCHCHHUC

KapOOHOBBIX KUCIIOT.

Cnoxuble »¢dupbl. ['oMmonmornueckuid  psanx, oOmas  dopMymna, H30MepHUs
1 HOMeHKNaTypa. Dusndeckue W XMMHUYECKHME CBOMCTBA: THUAPOJIH3 B KHUCJIOU
U IIEJIOYHOM CpeJie.

Kuprl. Ctpoenune, GU3NIECKUE U XUMUUECKHE CBOMCTBA KUPOB: THIAPOJIN3 B KUCIION
v menoyHod  cpepe.  OCOOEHHOCTH  CBOMCTB — KHMPOB,  COJEpXKAIIMX  OCTATKH
HETPEJCIbHBIX KUPHBIX KUCIOT. JKUphI B IpUpoIe.

MpbI4 Kak COJM BBICIIUX KapOOHOBBIX KHCIJIOT, MX Motoiee AeicTBue. lloHsTue

0 cuHTeTHYeCKUX MOoroImx cpeacrteax (CMCQO).

OO611ast xapaKTepUCTHKA YTIEBOIOB.

Knaccudukanus yrieBogoB (MOHO-, T1- U TIOJIMCaXapUibl).

Monocaxapupl: TJIFOKO034, bpykTo3a, rajakTo3a, pub0o3a, JI€30K-
cupuobo03a. duznueckue CBOMCTBA Y HaXOXJICHUE B IIPUPOJIE.

dotocunre3. Ontuueckas wusoMepus. Koapuaro-lienmHasg TayTOMEPHUS HA OPUMEPE

MOJICKYJIbI TJIFOKO3bI, IPOSKIIMHM Xeyopca, o, B -aHOMCPBHEI I''TFOKO3bI.

XVWMHYECKHE CBOMCTBA TJIIOKO3bL: PEAKIMHM C YYaCTHEM CIHMPTOBBIX W albJACTHUIHOU
IpyNI, COUPTOBOE U MOJIOUYHOKHUCIOE OpokeHue. [IpumeHeHue TitoKo3bl, €€ 3HaueHue

B JKU3HCACATCIBbHOCTH OpraHu3ma.
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Jucaxapupl: caxaposa, MallbTO3a Y JAKTO3a. BoccranasnuBaromue
Y HEBOCCTaHABIIMBAIOIIUE  Jucaxapuabpl. [maponu3  aucaxapunoB. Haxoxnenue
B [IPUPOJIE U IPUMEHEHUE.

[Tonucaxapunapl: Kpaxmaj, TJMKOTE€H U Leunono3a. CTpoeHue MakpOMOJIEKY
KpaxMmalia, IJIMKOT€Ha U 1esuoio3bl. dDu3nueckre CBOWCTBA Kpaxmasa W LEJUII0JI03bI.
XHWMHUYECKHE CBOMCTBA KpaxMayia: THAPOJN3, KAueCTBEHHAs pPEaKUUs C HOJOM.
XWMHYECKHE CBOWCTBA IMEJUIIOJO3BI THAPOIH3, TOdydeHHe d(GUPOB ICIUTIOIO3HI.
[TonsiTue 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, AllETATHBIN MIENK).

DKCIEpUMEHTAIbHBIE METO/IbI U3YyUEHHS BEILIECTB U UX MPEBPAIICHUIN: paCTBOPUMOCTD
Pa3JIMYHBIX CIUPTOB B BOJIE, B3aUMO/ICHCTBUE ATAHOJa C HATPUEM, OKUCIICHHE YTUJIOBOTO
CIIUPTa B AJIBJIETU]] HA PACKAIEHHOW MEAHOUW MPOBOJIOKE; OKUCIEHUE 3TUIIOBOTO CIIHPTA
TUXpPOMATOM Kayiusi (BO3MOXKHO UCIIOJIb30BaHUE BUACOMATEPUATIOB); KAaYECTBEHHBIC
peakiuu Ha abaerunl (¢ ruapokcuaom auammuacepeopa(l) u ruapoxcuaom meau(ll));
peakuusi riMiepuHa ¢ rugpokcuaoM  wmeau(ll); xuMuueckue CBOMCTBa pacTBOpa
YKCYCHOW KHCIIOTBI; B3aUMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ ruapokcuaoM meau(ll);
B3aMMOJICHCTBUE Kpaxmaia C MOJIOM; PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO TemMaM
«Cruptsl U penomnby. «KapOoHoBbIe KUCTOTHI. ClIOKHBIE dPUPHD.

A30Tco/ep:Kale OpraHnveckne coeTuHeHust

AMUHBI — OpraHudecKkde TMpou3BOAHBIE aMMmuaka. Kiaccudukamus aMUHOB:
anudaTUUeCKue M apoOMaTUYeCKHe; TMEePBUYHBIC, BTOPUYHBIC U TpeTuuHble. CTpoeHHe
MOJIEKYyJ, oOmast ¢dopmyna, HW30MepHs, HOMEHKJIaTypa U (pu3udeckue CBOMCTBA.
XHUMHUYECKOE CBOMCTBA anu(aTHYeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJIKUJIMPOBAHUE,
B3aUMOJICCTBUE MEPBUYHBIX AMUHOB C a30TUCTOU KUCIOTOU. COJTM aTKHUIaMMOHMSL.

AHWINH — TpPEJCTaBUTENb aMHHOB apomaTuyeckoro psaa. CTpoeHue aHUIMHA.
B3anmHoe BiusiHME Tpynm aTOMOB B MoJiekyJsie aHwinHa. OCOOEHHOCTH XHUMHUYECKHUX
CBOMCTB aHuIMHA. KauecTBEHHbIE peaKIiMy Ha aHUJIUH.

CriocoObl TONTy4eHHUs] ¥ IpUMEHEeHUe anudaTudeckux amMuHOB. [lomyueHune aHuimmHa

U3 HUTPOOEH307a.
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AMMHOKHCJIOTBHI. HOMGHKHaTypa U U30MCpusl. OTI[CJ'IBHI)IC npeacrTaBuTCiIn  Oo-

AMHMHOKMCJIOT. I'JIMIIWMH, aJIaHWUH, d)CHI/IJIaJIaHI/IH, CCpHH, I'IYTAMHUWHOBAA KHCJIO0TA, JIM3HH,

OUCTCHUH. OnTuyeckas HU30MCpHUS aMHMHOKHUCIIOT. D-u L-amuHOKHMCIOTEI. Du3ndeckue

CBOMCTBA AMHUHOKHCIOT. XHMHUYECKHE CBOMCTBA AMHUHOKHCIOT KakK aM(OTEpHBIX
OpPraHUYECKUX COCIMHEHHUH, peakius MOJMKOHACHCAUU, 00pa3oBaHHE MENTUAHON
CBA3U. buosiornueckoe 3HaueHre aMMHOKUCIIOT. CHHTE3 M TUAPOIIN3 NENTUIOB.

benkn kak npuponseie nonumepsl. [lepBudHas, BTOpUYHAs U TpETHYHAs CTPYKTypa
O0enkoB. XHMMHUYECKHME CBOMCTBA OEJIKOB: THUAPOJIM3, JEHATypalus, KaueCTBEHHbIE
peaxkiuu Ha OeNKH.

[loustne 00 A30TCOACPKAINNX TI'CTCPOLMKIINYCCKNX COCAMHCHHUIX. HI/IDI/IMI/II[I/IHOBBIC

1 IYPUHOBBIC OCHOBaHUs. HyKJIIEMHOBBIE KMCJIOTHI: COCTaB, CTPOCHUE M OuoJiornyeckas

0J1b.

DKCNEPUMEHTAIbHBIE METO/bl U3YUYEHHUS BEUIECTB U UX MPEBPAILCHUN: PACTBOPEHUE
OCKOB B BOJIC; JeHATypalus OCIKOB IPU HArpeBaHUU; IIBETHBbIC PEaKIMu Ha OCIKH;
pEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 M0 TeMaM «A30TCoAepKallue OPraHUuYeCKHUe CO-
eIMHEHUsD» U «Pacnio3HaBaHWE OPraHUYECKUX COCTUHECHUI.

BbicokomMoJieKyIsIpHBIE COCAMHEHMS

OCHOBHBIE TIOHSTUS XMUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, CTENEHb MOJMMEPHU3ALNK, CPEIHSIsd MOJICKYJIIpHas Macca.
OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHN — TOJIMMEpU3ALIUs

H IIOJIMKOHACHCAI KA. HDGI{CTaBHeHI/Ie O CTCPCOPCTYIIAPHOCTH M H&I[MOJ'ICKVJ'ISIDHOﬁ

CTPYKTYPEC TIIOJITMMCPOB, 3aBUCHMOCTD CBOMCTB IHOJIMMCPOB OT HX MOJICKYJIAPHOI'O

W HAIMOJICKVJIAPHOI'O CTPOCHU .

[TonmumepHbie MaTepHUaIbI. [TnacTmaccer (MOMUATHUIICH, TOJIUTIPOTIHJIEH,
TIOJIMBUHWIIXJIOPHI, MTOJIUCTHPOJT, MOJIMMETHJIMETaKPHJIAT, MOJIMKApOOHATHI,
noJMATHICHTEpedTanaT). Y THIM3auus U nepepadboTka miacTuka.

DOnacToMephl: HATypajdbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBINH,

XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.
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Bonokna: HaTypalbHBIE (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUYECKHUE (KapOH U JIaBCaH ).

[loauMephbl  CIEUMAILHOTO HA3HAYCHUS (TCd)JIOH, KCBJIAP, OSJICKTPOIIPOBOIAIIIMIC

IIOJIUMCPHI, 6HOD33HaraeMBIC HOJ'II/IMCDBI).

DKCneprUMEHTAIBHBIE METOIbI U3YUEHHUS BEIIECTB U UX NPEBPALLECHUNA: 03HAKOMJICHUE
c o0pasliaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KaydyyKOB; pEIICHHUE
AKCIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «Pacrno3HaBaHue miacTMace U BOJIOKOHY.
PacuéTHble 3aga4n

Haxoxnenue MoseKyJsipHON (QOpMyJbl OpraHMYECKOro COECIUHEHHUS] MO MacCOBBIM
JOJIIM 3JIEMEHTOB, BXOSUIMX B €r0 COCTaB; HAXOXKJECHUE MOJIEKYJSPHON (QOopMyIibl
OpPraHUYECKOTO COEIMHEHUs Mo Macce (00bEMY) MPOAYKTOB CTOPaHUs; 1O KOJUYECTBY
BemiecTBa (Macce, OO0BEMY) TPOAYKTOB pEaKIMH W/WIM HCXOAHBIX BEIIECTB;
YCTaHOBJICHHE CTPYKTYpHOM (HOpPMYJIbl OPraHUYECKOro BEIIeCTBA HAa OCHOBE €ro
XUMHUYECKHUX CBOMCTB MM CHOCOOOB MOJyYEHUS; ONpEAENIEHUE J0JIM BbIXOJA MPOAYKTa
pEeaKuuu OT TEOPETUUECKN BO3MOKHOTO.

MeknpeaMeTHbIE CBSA3H

Peasmzannst MeXnpeaMETHBIX CBA3EH IIPU  M3YYEHHH OPraHUYECKOW XHUMHH
B 10 kmacce ocyIecTBiIsieTCs Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUM, TaK W MOHATHUH, MPUHATHIX B OTAECIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYYHbIE TOHATHUSA: SIBJICHUE, HayYHbIN (QakT, runoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KJacCU(UKalus, HaONIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT,
MOJENb, MOJICIINPOBAHUE.

@dusuka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPreTUYECKUU
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHO€ COCTOSHHUE BellecTBa, (U3UUYECKUE

BCIIMYMWHBI, CAMHUIBI U3MEPCHUS, CKOPOCTh, DOHEPTUA, MacCcCa.
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buonorusi:  kmeTka,  opraHu3M,  JKocucTema,  Oumochepa,  MeTabONU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA U reTepoTpoPHBIA THUN THUTaHUS, OpOXKEHHE,
¢dorocunTe3, NBIXaHUE, OCIKH, YTIEBOIDI, )KUPbI, HYKIEHHOBBIE KHCIOTHI, ()EPMEHTHI.

['eorpadusi: mose3Hple UCKOMAaeMble, TOILUIUBO.

TexHonorus: NHIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO MHUTAHHUS, MOIOIIUE

cpcacTBa, MAaTCpPHAJIbl U3 UCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KIIACC «OBIIAA U HEOPTAHNYECKASA XUMUSD»
BA30BbIil YPOBEHb
Teopernyeckne 0CHOBBI XUMHHU

XuMudeckuil snemMeHT. AToM. Snpo aroma, H30TONbI. DNEKTPOHHas 00OJOYKa.
DHepreTHYecKrue YypOBHH, MOIYPOBHH. ATOMHBIE OpOWTanmu, S-, P-, O-3JIEMEHTHI
Oco0eHHOCTH pachpeeseHus] JIEKTPOHOB MO OPOUTANIAM B aTOMax 3JIEMEHTOB IMEPBBIX
YeThIPEX MEPUOIOB. DNEKTPOHHASI KOHPUTypalusi aTOMOB.

[lepnognueckuit 3akoH u llepnognueckas cucrema XUMHUYECKHUX 3nemeHTOB /1. H.
MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U Ilepnoanyeckoil CHCTEMbl XUMUYECKUX
anementoB JI. WM. MeHngeneeBa ¢ COBPEMEHHOW TEOPUEHM CTPOCHHS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XHMHMUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMU
IOPOCTBIX M CJOKHBIX BEUIECTB IO IPyIIaM M NEpUOJaM. 3HAYEHHE MEPUOANYECKOTrO
3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BeniecTBa. XUMHUYECKass CBSI3b. BUIbl XUMHYECKOW CBSI3M (KOBaJEHTHAs
HEeMNoJsipHass W TOJsipHasl, HOHHAs, MeTajuinyeckas). MexaHu3sMbl 00pa3oBaHUS
KOBQJICHTHOW XMMHUYECKOU CBs3M (OOMEHHBIN W JIOHOPHO-aKIENTOPHBIN). BomopoaHas
CBA3b. BaneHTHOCTh. DNeKTpooTpULIaTeNbHOCTh. CTeneHb OKucIeHns. IOHbI: KaTHOHBI U
AQHUOHBI.

BemectBa MOJEKYISPHOTO M HEMOJIEKYJSIPHOIO CTPOEHUSA. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THIBI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB

OT TUIIA KPUCTAUINYECKOU PELIETKH.
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[TonsiTie 0 AUCHEPCHBIX cUcTeMax. VICTMHHBIE M KOJUIOMAHBIE pacTBOpHl. MaccoBas
JI0JIsI BEIIECTBA B PacTBOPE.

Knaccudukanuss HeopraHudeckux coeauHeHuil. HoMeHknaTypa HeEopraHudecKux
BellecTB. ['eHeTMyeckass CBsSI3b HEOPraHWYECKUX BELIECTB, MPUHAMICKAIIUX K
Pa3JIMYHBIM KJIacCaM.

Xumudeckas peakuus. Knaccudukarmuss XuMUYECKUX PEAKIMM B HEOPTaHUYECKON M
OpPraHUYecKOil XHMMHUU. 3aKOH COXPAHEHUs MacChl BEIIECTB; 3aKOH COXPAaHCHHS U
MIPEBpAIICHUS YHEPTUHU TIPU XUMUYECKUX PEaAKIUAX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3lIMYHbIX (akTopoB. OOpaTUMBIC PEaAKIIUH.
Xumuyeckoe paHoBecue. DaxkToppl, BIMSIOMIME HA COCTOSHUE XHUMHYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

DnekTpoiuTuueckas auccoruanys. CUibHbIC U clla0ble 3JeKTpoauThl. Cpeia BOJHBIX

pacTBOPOB BENIECTB: KHUCJAsl, HEUTpayibHas, MieaouHas. [lOHITHE O BOJIOPOIHOM

ITOKa3aTcJIC (DH) pacTBoOpa. PeaKI_[I/II/I MOHHOTO OOMEHa. ['maposin3 HEOPraHMYECKUX M

OPraHN4YCcCKHUX BCIIICCTB.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC PCaKInu. ITonstre 00 QJICKTPOJHN3C PACIlJIaBOB U

pacTBOpOB coiier. [ [puMeHeHne dIeKTpoIn3a.

DKCNEPUMEHTAIbHBIE METO/Ibl U3YUCHUS BEIIECTB U UX MPEBPALICHUI: 1EMOHCTPALIUS
tabaun,  «Ilepuogmdeckass cucrema xumudeckux diaeMmeHToB .M. MenneneeBay;
M3yUYCHHE MOJeNied  KPUCTAIUTMYECKMX  PEMIETOK; HAOIIOJEHUE W ONHCaHUe
JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX ONBITOB (pa3lIoKEHHE TEPOKCHIA BOJOPOJa B
MPUCYTCTBUH KaTaJu3aTopa, ONPEACICHUE Cpellbl PaCTBOPOB BEIIECTB C ITOMOIIBIO
YHUBEPCAJIBHOTO MHAUKATOPA, PEaKIMM MOHHOTO OOMEHa); MPOBEACHUE MPAKTUYECKON

paboThl «BiusiHME pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XMMUYECKON PEaKITUN.

PacuyéTHble 3agaun
Pacuyé€tpl mo ypaBHEHUSM XHMUYECKHUX PEAKIUMKA, B TOM YHCJIE TEPMOXUMHUUYECKUE

paC‘IéTBI, pvaéTBI C UCITOJIB30BaAHUEM ITOHATHA «MACCOBast J0OJIA BCILICCTBA».
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Heopranuyeckasi xumms

Hemeramnbl. Ilonoxenne HemeTaiwuioB B Ilepuoguyeckoid CUCTEME XUMHUYECKUX
sanemenToB J.W. MenneneeBa u ocobeHHOCTH cTpoeHUs: atoMoB. Dusnueckue cBOCTBa
HEMETAJJIOB. AJJIOTPONHUsA HEMETAUIOB (Ha MpuUMeEpe KUciaopoaa, cepbl, docdopa u
yriepona).

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TajoreHOB, cephl, a3oTa, (ocdopa,
yriaepoia M KpPEeMHHUs) U HUX COEIMHEHUH (OKCHAOB, KHUCIOPOACOAEPX AIIUX KHCIOT,
BOJIOPOAHBIX COEAMHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meraibl. [lonoxenue Meramuios B [lepuoanueckoi cucTeMe XMMUYECKUX JJIEMEHTOB
1. 1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUS JICKTPOHHBIX 000JI0UEK aTOMOB METAJJIOB.
O6mume guznueckue cBoiicTBa MeTaioB. CrlaBbl METAJUIOB. DJIEKTPOXUMUYECKUN P
HaIpPsHKEHU METaJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAIJIOB (HATpUM, Kaiuii, KaJlblMii, MarHuw,
AJTIOMUHMH, IIUHK, XPOM, KE€JI€30, MEIb) U UX COCTUHEHUM.

O6mue cnocoObl moJiydeHuss MeTaioB. Metamnyprus.  Koppos3usi MeTauios.

Crioco0bl 3a1uThI OT KOppo3uu. [IpuMeHeHrne MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METO/bl W3YYEHHS BEIIECTB M HMX MPEBPAIICHUN: H3y4YEHHE
KOJUIeKUMM  «MeTtayjuibl M CIUIaBbl»,  OOpa3lioB  HEMETAJUIOB,  pEUIeHUE
AKCIIEPUMEHTANBHBIX 3a/lay; HaOMIoJIeHUEe U ONHMCAHWE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOACHCTBUE THAPOKCHIA ATIOMUHHUS C PACTBOPAMH KHCIIOT

151 H.IGJ'IO‘ICI\/’I, Ka4CCTBCHHLIC PCAKIINH HA KAaTHOHBI MCTaJ'IJ'IOB).

PacuyéTHble 3agaun
Pacuétsl Macchl BemiecTBa Wik 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEILIECTRBA,

Macce Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB; PACUYEThl MAaCChI
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(oOBEMa, KoMMYecTBa BEIECTBA) MPOIYKTOB PEAKIMM, €CJIIM OJIHO W3 BEIIECTB HUMEET
MIPUMECH.
XuMHuA U KU3Hb

Ponp xuMuM B 0O0ECHEUEHHHM HKOJIOTUYECKOM, DJHEPreTHUEeCKOW U MHINEBOM
0€30macHOCTH, Pa3BUTHH MEAWIHUHBI. [[oHATHE 0 HAYYHBIX METOJaX IMO3HAHMS BEICCTB
U XUMUYECKUX PEAKIIUMN.

[IpeactaBnennss o0 OOMMUX HAYYHBIX TMPUHIMIIAX MPOMBIIUICHHOTO TOTyYEHUS
BA)KHEUILINX BELIECTB.

YenoBek B MUpPE BEILIECTB U MaTEPUANIOB: BAXKHEHIINE CTPOUTENIBHBIE MATEpHUAaJbI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpAacKH, CTEKJIO, KepaMHKa, MaTepualibl A
AJIIEKTPOHUKH, HAHOMATEPHUaJIbl, OpPraHUYECKHUE U MUHEPAIbHBIC YI0OPEHHUS.

XUMHUS ¥ 3J0pOBbE YETIOBEKA: MPABHJIAa UCIIOJIb30BAHUS JICKAPCTBEHHBIX IPEMapaToB;
npaBuyia OE30MaCHOTO MCHOJIb30BAHUS TMPEMApaTOB OBITOBOM XHMMHHM B IMOBCEIHEBHOMU
KU3HU.

MeknpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeaMeTHBIX CBS3€H NP HM3y4eHHH OOImed M HEOpPraHMYeCcKOou
xuMuu B 11 kracce ocCyliecTBIsIeTCSl 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-
HAYYHBIX T[IOHATUW, TaK W TIOHATUH, SBJISIONIUXCA CHCTEMHBIMU JJISI OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0uue ecTecCTBEHHO-HAYUYHbIC TOHSTHS: HAY4YHBIH (hakT, TUIIOTE3a, 3aKOH, TEOpus,
aHalIM3, CHUHTE3, KiIaccuukainus, TEePUOJUYHOCTh, HAOIIOJCHUE, DKCIECPUMEHT,
MOJIETIMPOBAHUE, U3MEPEHUE, SBJIICHUE.

®du3uKa: MaTepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaIMOAaKTUBHOCTh, MOJIEKYJla, DJHEPreTHUYECKUN YpPOBEHBb, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BEIIeCTBA, (PU3MUECKHUE BEIUYMHBI U CIUHUIBI UX HU3MEPEHUS,
CKOPOCTb.

buonorus: knerka, opraHu3M, sKOcuUcTeMa, Ouochepa, Makpo- M MHUKPOIIEMEHTHI,

BUTaMUHBI, oOMeH BCIICCTB B OpraHu3Me.
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FCOI‘pa(I)I/IH: MHUHCPAJIbI, TOPHBIC ITIOPOALI, ITIOJIC3HBIC HCKOIIACMBIC, TOIINIIMBO, PECYPCHI.

TexHonorus: XUMHNYCCKas IMPOMBIINIJICHHOCTD, MCTAJLIypIusi, IIpOU3BOACTBO
CTPOUTCIIBHBIX MaTCpUAJIOB, CEIBbCKOXO03IHMCTBEHHOE IMPpOU3BOACTBO, IMUIICBast
IMPOMBIIIJIICHHOCTD, (bapMaI_[eBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKUX pcraparos, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpualioB,

QJICKTPOHHAA IIPOMBINIIICHHOCTb, HAHOTCXHOJIOT'HH.

11 KITACC «OBIIAA U HEOPTAHNYECKASA XUMUSA»

YIJIAYBJIEHHBIA YPOBEHbD

Teoperuyeckue 0CHOBbI XMMHH
AtoM. CocTaB aTOMHBIX sA€p. XUMUYECKUMN JIEMEHT. MI30TOIBI.

KODHVCKVHHDHO-BOHHOBOﬁ JlyaJan3M, JBOMCTBEHHAs IIPUPOJia DJICKTPOHA. CTpOGHI/Ie

ANIEKTPOHHBIX 00OJIOYEK AaTOMOB, KBAHTOBBIC YHCIA. ODHEPreTUYECKUE YPOBHU

¥ TIOIypOBHU. ATOMHBIE opOuTanmu. Kiaccudukarus XuMUIecKuX 3JIeMeHToB (S-,p-,d-,f-

BHeMeHTBI). Pacnpez[eneHHe QJICKTPOHOB 110 aTOMHBIM Op6I/ITaJ'I$IM; IIPUHIINII MUHUMYMA

sHepruu, npuHumn Ilaynu, npaBuno XyHAa. DJEKTPOHHbIE KOH(QUIypalud aTOMOB
AJIEMEHTOB NEPBOr0O—YETBEPTOrO MEPUOAOB B OCHOBHOM U BO30YKIEHHOM COCTOSTHUM,
AJNIEKTPOHHBIE KOH(UTYpALlUX HOHOB.

IlonsTue 00 SHCPIrun HMOHMU3allNH, OHCPIrun CpoACTBA K 3JICKTPOHY.

DJIEKTPOOTPHUIIATEIILHOCTD.

Ilepponmueckuit  3axkoH U [lepuoguueckas cucreMa XUMHYECKMX — DJIEMEHTOB
1. . MenneneeBa. CBsizb mnepuoauyeckoro 3akoHa u [leproanyeckoil CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPHEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS] CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX
BELIECTB [0  TpyIlIaM W OepuojaM.  3HAUYEHHE  MEPHOJUYECKOTO  3aKOHa
J1. 1. Menpaeneena.

XHUMHUYECKas CBsI3b. BUbl XMMHUYECKOM CBS3M: KOBAJICHTHAsI, MOHHAS, METalJIMuecKas.
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MexaHu3MbI O6pa30BaHI/ISI KOBAJICHTHOM CBS3HW. OOMCHHBIN H HOHOpHO-&KHGHTOpHHﬁ.
3Hepm;1 H JJINHa CBA3HU. HOJ’IﬂpHOCTb, HAIIpaBJICHHOCTb M HACBIIIACMOCTDb KOBAJICHTHOM
CBJ3H. KpaTHLIC CBs3H. BO,ZIOpOI[HaSI CBA3b. MG}KMOHGKYHHPHBIC BBaHMOHCﬁCTBHH.

BaneHTHOCT, M BaJICHTHBIE BO3MOXKHOCTHM  aToMoOB. [ HGDHILI/ISaHI/IH ATOMHBIX

opouTtaneil. CBsi3b 3JEKTPOHHOU CTPYKTYPhI MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHHEM
(Ha mpuMepe COeIMHEHU 3JIEMEHTOB BTOPOTO TIEPUO/IA).
[IpeacraBieHre O KOMIUIEKCHBIX coelMHEHHsX. (CocTaB KOMIUIEKCHOTO HOHA:

KOMHJICKCOO6pa3OBaTeJII>, JIUTaHBbI. KOODI[I/IHa]_II/IOHHOG qucCJo. Howmenkarypa

KOMIIJICKCHBIX COCIMHCHUM. 3HaUYCHHUE KOMIIJICKCHBIX COCIMHCHUM. [IoHsiTue

0 KOOPAWHAIIMOHHON XUMHH.

BemecTBa MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHUS. THIIBI KpHUCTAIIMYECKUX
pPEmETOK (CTPYKTYp) ¥ CBOMCTBA BEILLIECTB.

[TonsTne o gucnepcHbIx cucrtemax. VctuHHbIE  pacTBOphl.  lIpencraBiaeHue

O KOJUIOMJIHBIX pPacTBOpaAx. CriocoOBbI BBIPAKCHHA KOHIOCHTPAIUWKU PACTBOPOB: MACCOBAasd

JIOJISl BELIECTBA B PaCTBOPE, MOJISIpHASA KOHILIEHTpauus. HacklllleHHbIE U HEHACKIIIEHHbBIE
pPacTBOPBL, pACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATbHBIE Ha3BAHUS
OTAEIBbHBIX MPEICTABUTEIICN HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XMMUYECKUX peaKIMii B HEOPTaHUYECKOW M OPraHUYECKOW XHMHH.
3aKOH COXPAHEHHS] MACChl BEIIECTB; 3aKOH COXPAHEHUSI W MPEBPAILLCHUS SHEPTUM TPHU
XUMUYECKUX peakiusix. TemnoBbie 3G(HEKThl XUMUUYECKUX peakiuidl. TepMOXUMHUECKHE
YpaBHEHHUSI.

CkopoCcTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTb OT pPa3IMYHbIX (DAKTOPOB.
I'omorenHble U rereporeHHsie peakiuu. Karanus u kataan3aTtopsl.

OOpatuMble U HEOOpAaTHMBIE peaKIMU. XHUMHYECKOe paBHoBecue. KoHcTaHTa

XUMHUYCCKOI'O PAaBHOBECHA. CDaKTOpBI, BIUAOIIUE Ha IIOJOXCHHE XHMHYCCKOI'O

pPaBHOBCCHU:A: TCMIICpATypad, MAABJICHHUC HW KOHIOCHTpPAIMU BCHICCTB, YYACTBYIOIIUX

B peakumu. [Tpunun Jle Ilatense.
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SHCKTPOJII/ITHIIEECKSJI Aucconuranusi. CunpHbIC | cl1abbIie QJICKTPOJIUTEI. CreneHb

nucconmani. HoHHoe mpowusBeneHue Bojibl. Cpela BOJHBIX pacTBOPOB: KUCIIOTHAS,

HeWTpanapHas, mienoyHas. Bomoponubeiii nmokaszatens (pH) pactBopa. I'muponm3 corei.
Peakuuu nonHoro oOMeHa.

OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb okuciaeHus. OKUcIuTenb
Y BOCCTAHOBUTEND. [Iponecchl OKHCIEHUSI U BOCCTAHOBJIEHU. BaxkHeNIINE OKUCIUTENN
Y BOCCTAHOBUTEIU. METO/I 3JIEKTPOHHOTO 0ajaHca. DJIEKTPOIU3 paCTBOPOB U PACILIABOB
BEILIECTB.

DKCIEPUMEHTAIbHBIE METOAbl U3YUCHUSI BEIIECTB U MX MPEBPAIICHUN: PA3JI0KEHUE
MEepoKCHIa BOAOPOAA B INPUCYTCTBUM KaTaIM3aTopa; MOJECIM KPUCTATUYECKUX
pemETOK; MPOBEACHUE pPEaKIMii HMOHHOrO OOMEHa; ONpelesieHuE Cpelbl PacTBOPOB
C IOMOIIBI0O HHJUKATOPOB; HM3YYCHUE BIUSHUS PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKOUN pEeaKIMU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heoprannyeckasi xumus

[Tonoxxenne HemeTtaiuioB B [lepuoguyeckoil cUCTEME XUMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa © OCOOGHHOCTH CTpOSHHUS HX aToMoB. DU3MYECKHE CBOMCTBA
HEMETa/NIOB. AJUIOTpONHUsi HEMETauloB (Ha mpuMepe Kuciaopoaa, cepol, (ocdopa
U yTiepona).

Bonopoa. [lonyyenue, ¢puznueckne u XuMUYECKUE CBOMCTBA: PEAKIMM C METaJUIAMU

1 HEMCTaJllIaMHU, BOCCTAHOBHUTCIIBHBIC CBOMCTBA. FI/II[pI/II[BI. TonauBHBIEC 3JICMEHTEI.

["anorensl. HaxoxaeHue B npupoje, crocoObl MoyiydeHus, (u3nueckue 1 XUMHUUECKue
ceoiictBa. [amoreHoBomopoabl. BaxHeilmme KUCIOPOACOACPKAIME COCAUHECHUS
rajioreHoB. JlabopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI  TOJYYE€HHS] TaJOreHOB.
[IprimMeHeHue rajJoreHoB U X COCIMHEHHM.

Kucnopon, o30H. JJabopaTtopHbie ¥ NPOMBIIIIIEHHBIE CIIOCOOBI MOTYYEHUsI KUCIOPOAa.
@u3nvecKne W XUMHUYECKHE CBOMCTBA W MPUMEHEHHWE KHUCIOpoAa M 030HA. OKCHIBI
Y NIEPOKCUJIBI.

Cepa. HaxoxneHnue B mpupojie, CIOCOOBI MOJydeHHs, (PU3UYECKHE U XUMUUYECKHE
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cBoiictBa. CepoBogopon, cyiabhunsl. Oxcun cepoui(IV), oxcun cepwi(VI). Cepnucras
Y CepHasi KHUCIOThI M UX coidu. OCOOEHHOCTU CBOWCTB CEpHOW KHUCHOTHL. IIpumeHeHue
Cepbl U €€ COCTUHECHUM.

Azot. Haxoxzaenuwe B mpupoje, cnocoObl MOMy4YeHUs, (PU3UUECKHE U XMMHYECKHE
cBoiicTBa. AMMHUAK, HUTpUAbL. OKCHABI a30Ta. A30THUCTasl U a30THAsI KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHue a3oTa W ero COoeJUHEHUH.
A3oTHBIE y10OpEeHUSI.

®ochop. Haxoxnenue B mpupojie, CrocoObl MONyYeHUs, PUINUECKUE U XUMUYECKUE
cBoiictBa. Pochuasl u pochun. Oxcuasl Gocdopa, dochopHas kuciaora u €€ COJU.

Mertadochopuasgs u nmupodocdhopHas Kuciaorel, dochopuctas u dochopHOBaTHCTAI

kucioTel. [Ipumenenue docdopa u ero coequnenuii. ochopusie ynoopeHus.
VYraepon, HaxoxaeHWe B npupoae. AuioTponHbie Moaudukanuu. Dusnyeckue
Y XMMHUYECKHUE CBOMCTBAa MPOCTHIX BEMHIECTB, 00pa3oBaHHBIX yriepoaoM. Oxcua

yraepoga(ll), oxcun yrimepona(IV), yronbHas kuciota u e€ conv. AKTUBHUPOBAHHBIN

yroib, azacopoums. @DymnepeHsl, rpadeH, yriepoaHble HaHOTpyOku. [IpumeHeHue
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOAOM, U €T0 COSAUHEHUH.

Kpemuuii. Haxoxaenue B npupoje, ciocoObl MoMydeHus!, (U3NUECKUe U XUMHYECKHE
cBoiictBa. Okcua kpemuusA(IV), kxpemHueBas kuciora, cunukarsl. [I[puMeHeHrne kpeMHuUs
U ero coetrnHeHn. CTeKI0, ero MoJiy4eHue, BUIbl CTEKIIA.

[Tomoxenne wMetamwioB B [lepuoguueckoil CcHUCTEME XUMHUYECKHX  DJIEMEHTOB.
Oc00EHHOCTH CTPOCHHUS IECKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB.

PacnipocTpaHeHrE€ XUMHYECKUX 3JI€MEHTOB-METAIJIOB B 3¢MHOM KOpE.

OO6mue ¢pusznueckue CBOMCTBa METAIIOB. [IprMeHeHre MeTamioB B ObITY M TEXHUKE.
CmuiaBel METANIOB.

DJIEKTPOXUMHUECKUN Ppsii HampspDKeHU MeTtauioB. OOmume crnocoObl MONTyYeHUS
METAJJIOB: THAPOMETAIUTYPrUsl, NUPOMETAJUTYprusi, 3JeKTpoMeTtauryprusi. llonsTue
0 Koppo3uu MeTaiyioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MetajioB [A-rpynmnsl [leproguyeckoi CUCTEMbI XUMUYECKHUX
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aneMeHTOoB. HaTtpuii u kanuii: mnonydyeHue, (QU3MUYECKHME U XMUMUYECKHE CBOMCTBA,
IIPUMEHEHUE NTPOCTBIX BEIIECTB U UX COCTMHEHUN.

OOuras xapaktepuctuka metaioB I[A-rpynns! [lepuoauueckoil cucTeMbl XMMUYECKUX
AIIEMEHTOB. MarHuii ¥ KaJbplMid: TOJy4YeHue, (U3NYECKUE | XMMUYECKHUE CBOICTBA,
NPUMEHEHUE TMPOCTHIX BEIIECTB M UX coenuHeHui. JKECTKOCTh BOABI M COCOOBI €€
YCTPaHEHUSI.

ANoMUHUI: TONydYeHHe, (UINYECKUE U XUMHYECKHE CBOICTBa, MpPUMEHEHHE
IPOCTOrO BEUIECTBA U €r0 COeAUHEHMH. AMGPOTEpHBIE CBOMCTBA OKCHAA U FMAPOKCHUIA
AIIOMUHUSA, TUAPOKCOKOMIIIIEKCHI aJIFOMUHUSA.

OO6mias xapakTepucThKa MeTamioB noOouHslx noarpynn (b-rpynm) Ilepuoanueckoi
CUCTEMBbI XUMHUYECKHUX JIEMEHTOB.

OU3NUECKUE W XMMHYECKHME CBOMCTBA XpOMa U €ro coeauHeHud. OKCUIbI
u ruapokcuasl - xpoma(ll), xpoma(lll) wu xpoma(VI). Xpomarbl u nUXpoMartbl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npumMeHeHne xpoma.

OU3MYECKUE W XMMHYECKME CBOMCTBA MapraHila U €ro COeAWHEHUU. Baknenine
coenunenust mapranna(ll), mapranma(1V), mapranna(VI) u mapranna(VII). [lepmanranat
KaJIMs, €r0 OKUCIIUTEIIBHBIE CBOMCTBA.

®u3nueckne | XMMHUYECKHE CBOMCTBA JKelle3a U ero coeauHeHud. OKCHIBI,
ruapokcuibl U conu xene3a(ll) u xenesa(lll). [lonydyenne u npuMeHeHHE Xele3a U €ro
CILJIABOB.

du3nvecKkue ¢ XMMHYECKHE CBOWCTBA Meau U e€ coeauHeHui. I[lomyuenue
Y IPUMEHEHUE MEIU U €€ COCTUHEHUN.

[uuk: nonmydeHue, (U3MUECKHME M XMMHUYECKHE CBOWCTBA. AMQOTEepHBIE CBOMCTBA
OKCHJIa U TMAPOKCHUAA LMHKA, TMAPOKCOKOMIUIEKCHl IMHKA. [IprMeHeHne muHKa U ero
COECIMHEHUM.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUs BEIIECTB WM MX IPEBPALICHUN: H3y4YECHUE
o0pa3l0OB HEMETaJUIOB; TopeHue cepbl, (ochopa, xKenesa, MarHus B KHCIOPOJE;

HN3Yy4YCHHUC KOJJICKIITUH «MeTanbl U CILIIaBbI», BSaHMOHeﬁCTBHe IICJIIOYHBIX
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1 I1eJIOYHO3EMEIIbHBIX METaJlJIOB C BOJIOH (BO3MOKHO HCIIOJIb30BaHHUE
BHJICOMATEPHUAJIOB); B3aUMOJICHCTBHE IIUHKA U JKeJie3a C paCTBOPaMU KUCIIOT U LIETIOUEH;
Ka4ECTBEHHBIC PEAaKIUM Ha HEOPraHWYECKHWE AHUOHBI, KaTHOH BOJOPOJa W KaTHOHBI
METAJUIOB; B3aMMOJICCTBUE THUIPOKCUIOB ATIOMUHHS W IUHKA C PACTBOPAMHU KHCIIOT
Y LIEJI0UeH; pellleHre IKCIEPUMEHTAIbHBIX 3a1auy mo TeMaMm «lamorensn», «Cepa u e
COCAMHEHUsD», «A30T U pochop M UX COCIUHEHUS», «MeTaibl TJIABHBIX MOJATPYIID,
«MeTtarsl MOOOYHBIX TOATPYIII.
XHMMHUA M )KU3Hb

Ponp xuMuu B 00ecrieueHH yCTOMUYUBOTO PA3BUTHS YEIIOBEUCCTBA.

[TonsiTHE O HAYYHBIX METOIAX MO3HAHUS U METOAOJIOTUA HAYYHOTO HCCIIEAOBAHMUS.

Hay4nble npuHIOUMIBI OpraHu3aliy XHMHUYECKOTO MPOU3BOACTBA. [IpOMbIlLICHHBIE
CIOCOOBl TMOJYYECHUS BAXKHEHIIMX BEHIECTB (Ha NpUMEpEe MPOU3BOJACTBA aMMHAaKa,
CEpHON KHUCIOTHI, MeTaHosa). [IpoMbIlUIeHHBIE CHOCOOBI MOJYYEHUS METAJIOB
Y CIUIABOB. XHWMHUUYECKOE 3arps3HEHHE OKPYXKAIOIMIEH Cpelbl U €r0  IIOCJICACTBUA.

[IpoOnema mepepadOTKM OTXOJOB U MOOOYHBIX IMPOIAVKTOB. POJIb XUMUM B 00ECIICUEHUN

SHEPreTUICCKON 0e30macHOCTH. [IpUHIUIIBI «3eIEHON XUMUM.

XuMus ¥ 310pOBbe 4enoBeka. JlekapcTBeHHbIE cpeacTBa. lIpaBuna mcnosb30BaHUS
JIEKApCTBEHHBIX TpenapaToB. Pojib XUMUY B pa3BUTUHN MEIULIMHEI.

XvMHSI THIIA: OCHOBHBIE KOMIIOHEHTHI, TMHUIIEBbIE J00aBku. Ponb xumuun
B 00€CIeUeHNH MUIIIEBON 0€30MaCHOCTH.

Kocmernueckue u napdromepusie cpencta. bertoBas xumus. [IpaBuna 6e3omacHoro
UCIIOJIb30BAHUS TIPEMapaToB OBITOBOI XUMHUH B TIOBCETHEBHOM JKU3HH.

XUMUS B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIIbHBIC MaTepUalibl (IIEMEHT, OETOH).

XuMHsI B CEIBCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEPaAIbHbBIC yI00pECHMUS.

CoBpeMEHHBIE  KOHCTPYKIIMOHHBIE = MaTepuaiabl, KpacKH, CTEKJIO, KepaMHKa.

Marepunaisl uid 2JIEKTPOHUKN. HaHoTEXHOJIOTrnu.

PacuéTHble 3aaa4n

Pacuérel: Macchl BemiecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY BEILECTBA,
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Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIIUM BEIIECTB; Macchl (00BEMA,
KOJINYECTBA BEILECTBA) MPOJIYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB UMEET NMPUMECH;
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C ONPEAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BEUIECTBA; MaCCOBOU
JIOJIU Y MOJISIPHOM KOHIIEHTpAllMd BEIIECTBA B PAacTBOPE; JOJU BBIXOJA MPOIYKTa
PEAKLMH OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3M

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MNpU M3YYCHUH OOIEH | HEOpraHUYEeCKOM
xumuu B 11 kJacce OCyIECTBIsIETCS Yepe3 HMCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TOHSTUW, TaK U MOHATHHN, MPUHATHIX B OTJEIBHBIX MPEAMETaX €CTECTBEHHO-
HAay4YHOTI'O ITMKJIA.

OO0uue ecTecCTBEHHO-HAYYHBIC MOHITHUS: SIBJICHUE, HAYyYHBIN (akT, TUIOTE3a, TEOpHs,
3aKOH, aHaliu3, CHUHTE3, KiacCU(UKalus, MEPUOJUYHOCTh, HAONIIOJEHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHUE.

®dusuka: MaTtepus, MUKPOMHUP, MAKPOMHpP, aTOM, SJIEKTPOH, NMPOTOH, HEUTPOH, HOH,
U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJId, SHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, HCalbHBIN ra3, (U3WYECKUE BEIMYUHBI,
€JIMHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorusi: knmerka, opraHu3M, 3KocHUCTeMa, Owocdepa, MeTaboaU3M, MaKpPO-
Y MUKPODJIEMEHTBI, OC€JIKU, KUPBI, YTJEBOJbI, HYKJICHHOBBIE KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILLIECTB U TOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIC TOPOIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHoyoTusl:  XUMHYECKass MPOMBIIIJIEHHOCTh, METALTYprus, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAasi MPOMBIIUICHHOCTD,
dapMaiieBTHUYECKasT TPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUECKHUX ITpenaparos,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~MaTEpPHAlOB, JJCKTPOHHAS IPOMBIIIJIEHHOCTbD,

HaAHOTCXHOJIOI'NHU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWS»

10 KITACC «OPTAHUNYECKASA XUMMUSA»

Bba3zosslii yposens (1 yac)

Yray0aénnblii ypoBensb (1+24aca)

Koui-Bo Kou-Bo
4acoB Paznen 1. Teopernyeckue ocHOBBI oprannveckoii xumuu (3 4)\(9u) 4acoB
34 Tema 1. Ilpeamer opranuyveckoii xumun. Teopusi XMMHUYECKOT0 CTPOECHHUSI OPraHUYECKUX 94
COeIMHEHM I
1 [IpenmMer  OopraHMyYecKOM  XUMHH: €€

BO3HUMKHOBCHHEC, PA3BUTHC W 3HAYCHUC B
IIOJIYUYCHHMHN HOBBIX BCIICCTB M MATCPHAJIOB.

JleMoHCTpanuu: — O3HAKOMJICHUE C

oOpasllaMM  OpPraHWYECKHUX  BEHIECTB U
MarepuajaMi Ha X OCHOBE; — OIBITHI IO
MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuM (TUTaBJICHWE, OOYTJIWBaHHUE W

rOpEHUeE).

QHGKTPOHHOC CTPOCHHUC aToOMa Yyrjicpoaa: OCHOBHOC

1 BO30Y)KJIEHHOE COCTOSIHHS. BaneHTHBIE BO3MOKXHOCTU




aToMa Yyrjcpola. XHUMHYECKasi CBSI3b B OpPraHUYICCKUX
COCIMHCHUAX. Turnbl FI/I6pI/II[I/I3aI_[I/II/I ATOMHBIX

opOuTanei yrieposa.

Mexanu3mbl  00pa3oBaHMsl  KOBQJIEHTHOM  CBSI3U
(0OMeHHBI U JIOHOPHO-AKILIETITOPHBIN). Turbl

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

Teopus cTpoeHUs OPraHUYECKUX COCTUHEHHIN
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUS.
CtpykTypHBIE (OPMYIIBI OPTaHUYECKUX
BelecTB. ['oMoorus, uzomepusi. XuMuieckast
CBSI3b B OPraHUYECKUX COCTUHEHUSIX —
OJIMHAPHBIC U KPATHBIE CBSI3U. G- U T-CBA3H.
JlaGopaTopHBIi ONBIT: — MOACIUPOBAHUE

MOJICKYJI OPTaHUYCCKUX BCIICCTB.

Opunapnasi, nBOWHas U TpoilHast cBA3b. CrocoObl
pa3pblBa CBA3EH B MOJIEKYJIAX OPTAaHUYECKHUX BEIIECTB.
[TonsitTue o cBOOOTHOM  paaukaine,  Hykieodwuie

U dJeKTpodue.
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CtpykTypHble  (QOpMYJbl  pa3IMYHBIX  BHUJOB:
CKeJIeTHas.

Buner u3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHBIE ()(PEKTH B MOJEKYIaX OPTraHUYECKUX

COEIMHEHHUI (MHIYKTUBHBIA U ME30MEPHBIN 3(PPEKThI).

[TpencraBienue o knaccupuxauu
opraHudeckux Bemiects. Homenkmnarypa
OPraHUYECKUX COCAUHECHUN
(cucremaTuyeckasi) U TPUBUAJIbHBIE HA3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB

OpPraHN4YCCKHUX BCIUICCTB.

Ocobennoctu U KJaccudukanus OpraHUYECKUX
peakunii. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE pPEAKIUU

B OPraHUYECKOW XUMHH.

DKCIEpUMEHTAIbHbIE METOAbl U3YY€HUS BEIIECTB U HX
NpEeBpAIllCHU: KauyeCTBEHHOE OOHapyXeHUe yriepoja
Y BOJIOPOJIa B OPTAaHMYECKUX BEIIECTBaxX. BbluucieHus:

— ornpeereHue MOJIEKYJIIPHOMN dhopmyIibl
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OPraHU4CCKOIo BCIICCTBA 110 MaCCOBBIM JOJISIM

3JIEMCHTOB, BXOAAIIUX B €0 COCTAaB.

Paznexn 2. YraeBomopoan (14)\(40)

24

Tema 2. IlpeaebHbie yriieBoA0POAbl — aJKaHbl, HMKJI0AJIKAHbBI

6u

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKUI pAaa.

MertaH 1 3TaH — NPOCTEUIINE MTPEICTABUTEIIN

AJIKaHOB: (I)I/ISI/I‘-IGCKHG CBOMCTBA.

Homenkmnatypa u u3oMepusi akaHoB. DJIEKTPOHHOE

U TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB,
3 .

Sp -rubpuau3aIus aTOMHBIX OpOWTaNel yriepoja,

o-cBa13b. KoHbOpPMEDBI.

Hemonctpauus: ®duznyeckue CBONCTBA aJKAHOB
(pactBopumocTh). I[lpaktuueckass pabora Ne 1.

[lonydyeHne MeTaHa U U3y4YEHHUE ETO CBOWCTB.

MeTtaH 1 3TaH — XUMHUYECKHE CBOMCTBA (PEaKIUU
3aMEILEHUS U TOPEHNs ), HAXOXKACHUE B IPUPOJIE,

IMOJY4YCHHEC U IIPUMCHCHUC.

XUMHUYECKHE CBOMCTBA aJIKAHOB: HW30MEpU3AIUH,
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ACTUIPUPOBAHNA, OUKJIN3alluu, IMUpOJIn3a,

KpCKHHIA. HDCI[CT&BJ'ICHI/IC 0 MCXAaHHU3MC DeaKI_[I/Iﬁ

pPaanuKaJIbHOI'O 3aMCIIICHMA.

[uknoankanel. O6mias Gopmyia, HOMEHKIATypa U
n3oMepusi. OCOOEHHOCTH CTPOEHUS U XHUMHYECKUX
CBOMCTB MaJbIX (LMKJIONPONAH, LHKIOOyTaH) H
OOBIYHBIX (LIMKJIOTIEHTaH, IUKJIOTEKCaH )
LUKJIOAJIKAHOB. Cnoco0b1 MOJIYYECHUS U

IMPUMCHCHHNC TUKIOAJIIKAHOB.

(6+1)u

Tema 3. HenpeaesibHblIe yriieBoI0pPoOabI:

AJIKCHbI, AJIKAAUCHDbI, aJIKUHDbI.

Tema 3. HenpeaeJsibHbIe yIi1eBOIOPOABI:
aJIKeHbI, aJIKaTHeHb, aIKHHBI (13+2)y.
Tema 6. 'annorennpoun3BoaHbIE

YIJIeBOAOPOA0B (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIA
psa. DTUIICH U MPONUJIEH — MPOCTEUIIINe

MPEICTaBUTENN AJIKEHOB: (PU3NYECKHE CBOMCTRA.

2 =
AnkeHbl: SPTHOpUIM3ANKS aTOMHBIX OpOuTamneit

yraepona, o- W m-cBia3u.  CTpyKTypHas Wu
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reoMCTpHUICCKaA (HI/IC-TDaHC-) HN30MCpPHUL.

BeruncieHns: — HAaXO0XIAEHUE MOJIEKYJSIPHOU 1P
bopMysIbl OPraHMYECKOTO COEIUWHEHHUs [0 Macce
(00BEMY) TPOTYKTOB CTOpPaHUS.
DOTUJIEH U MPONUIEH — XUMUYECKHE CBOMCTBA 1

(peakIiuu TUIPUPOBAHUS, TATTOTCHUPOBAHMUSI,

rujpaTauu, OKUCICHUS U TOJUMEPU3aIIUN ),

noiyuyeHue u npumeHenue. [Ipaktuyeckas padbora

No 1. ITonyyeHue 3TUIEHA U U3yUYEHHUE €TO CBOWCTB.
XUMHUYECKHE CBOMCTBA AJKEHOB: 3aMEIICHUS B O- 1
TOJIOKEHUE TIPU JIBOMHOW CBA3W. l[IpencraBiieHue
0 MEXaHHU3MeE peakuuu AIEKTPODUILHOTO
MPUCOCINHEHHUS.
Tema 6. I'anoreHNpoU3BOAHBIE YIJIEBOAOPOIOB 1

(1uac us 4. DJICKTPOHHOE CTpOCHHE
raJjioreHONPON3BOIHBIX YTJIEBOJIOPOJIOB.
JleMoHCTpanusi: du3nveCcKue CBOMCTBA

YTJIEBOJIOPOIOB (PaCTBOPUMOCTB)  YTJIEBOJIOPOJIOB.
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Beruucnenus:

ONPENEIICHUE MOJEKYIAPHON
(GbOopMyIIBI OPTaHUYECKOTO BEIIECTBA MO MaCCOBBIM

JOJIAM 3JICMCHTOB, BXOIAIIINX B CI'O COCTAaB.

1P

JlaGopaTopHbIii OIIBIT:— MOJICJTUPOBAHUE
MOJIEKYJT YTJICBOJOPOIOB M TajOTeHOTPOU3BOIHBIX
Brrarcnenust mo ypaBHEHHIO XUMHUYECKOW peaKIiuu
(Maccel, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WIM TIPOJYyKTa peakIMyd I10 HM3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB

WM POAYKTOB PEAKIIIH )

Tema 6. I'amoreHnpou3BOAHBIC YTIEBOAOPOIIOB (2
yac u3 4): Peakuuu 3aMelieHus TajJoreHa Ha
TUAPOKCOTPYIIY,

HUATPOTPYIIIY, IMAHOTPYIIILY,

AMHUHOTPYIIILY.

Tema 6. I'amoreHnpou3BOHBIE YIIIEBOAOPOIOB (3
yac u3 4): JlelicTBUe Ha TaJOT€HIPOU3BOIHBIC
BOJHOTO H LIEJIOYH.

CIIUPTOBOTO  pacTBOpaA

B3anmoneiictBre nurajoreHaJKaHOB ¢ MarHUEM U

69




LIUHKOM.

Anxanuensl. byranuen-1,3 u metwnOyranueH-

1,3: ctpoenue.

AJIK&I[I/ICHI)I: HN30JIMPOBAHHBIC, KYMVYJINPDOBAHHELIC.

Ocobennoctu JIEKTPOHHOI'O CTPOEHHUSA
Y XUMUYECKUX CBOWCTB CONPSKEHHBIX JUEHOB,

1,2- u 1,4npucoenuHeHue.

Crioco0mb1 MMOJIYUYCHUA U IIPUMCHCHHUC AJIKAITUCHOB.

AnKaJIMEeHbl: BAKHEHIINE XUMHYECKUE CBOMCTBA
(peakuus nonuMepusanun). [lonyyenue
CUHTETHYECKOTO KaydyyKa 1 PE3UHBI.
JlaGopaTopHBIil OMBIT: — 03HAKOMJICHUE C

oOpa3laMH MjIacTMacc, Kay4yKoB U PE3UHBI.

Tema 6. ['amoreHnpou3BoAHbIE YriIeBOAOPOaOB (4
yac u3 4): IloHsTHe O MeETAIIIOOPTraHUYECKUX
COCIMHEHUSX. Hcnonbp3oBanue
TAJIOTCHIPOU3BOJIHBIX B OBITY, TEXHHUKE U B

XUMHUYCCKOM CHHTEC3C.
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Breraucnenusi: OIIpCACICHUC NOJIN BbIXOA4 ITPOAYKTA

pe€aKkunn OT TCOPCTUICCKHU BO3SMOKHOTO.

1P

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, 1
TOMOJIOTUYECKHI psifl. AUETWIEH — MNPOCTEHIINMA
MPEICTABUTENbL  AJKUHOB:  COCTaB, CTPOEHUE,
dbu3nUecKue CBOICTRA.
DIJIEKTPOHHOE Y MPOCTPAHCTBEHHOE  CTPOCHUE 1
MOJIEKYJ aJIKUHOB, SP-THOpUAM3ALUS ATOMHBIX
opOuTaneid yriaepoma. XHUMHYECKHE CBOMCTBA:
JTMMEpU3aLUU Y TPUMEPHU3ALIUH, OKHCJICHUS.
Kucmaorasie CBOICTBAa AJIKMHOB, HMEIOIINX
KOHIIEBYKD  TPOHMHYI  CBsI3b.  KaueCTBEHHBIE
peaKuMu: Ha TPOWHYK CBSI3b, B3aAUMOJCHUCTBUE
aleTUJICHa C aMMUAyHbIM  pacTBOPOM  OKCHJIA
cepeopa(l).
[TpakTuyeckas padorta Ne 3. [lomydyeHue anerusiieHa 1
Y U3y4YEHHE €r0 CBOUCTB.
AuLeTuNieH: XUMHUYECKHE CBOMCTBa (peakuuu 1
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r'maApupoBaHuid, TaJIOTCHUPOBAHUA, T'HApPATAllUU,

TOpPEHUs), IOJyYeHHE U IPUMEHEHUE.

(2+1)u Tema 4. ApoMaTHYecKHe yriieBoOAOPOIAbI (8+1)u
1 | Apensl. benson: coctaB, crpoeHue, Gu3nIecKue u 1
XUMHUYECKHE CBOMCTBA (PEAKITNY TAIOTCHUPOBAHMUS
Y HUTPOBAHMSI ), TTOJTyYCHHE U IPUMEHEHUE.
[IpaBuio apOMaTUYHOCTH, IPUMEPDI 1
apoMaTUYecKuX  coeauHeHud.  JlabopatopHsbii
onbIT: MojenupoBaHUE MOJIEKYJ apOMaTUYECKHUX
yraeBonopoaoB. llpeacraBieHne o MexaHU3MeE
peakiui MIeKTPODUIHLHOTO 3aMEIICHHUS.
BrruncneHus: — yCTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyIIbI OPraHUIECKOTO BEIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB HJIA CITIOCOOOB TOJIYYCHHUS.
1P | Tomyon:  cocrtaB, cTtpoeHHe, (HU3HUYECKUE U 1

XHUMHUYECKHE CBOMCTBA (pEaKIIMHU TaJOreHUPOBAHUS

u HI/ITDOBaHI/IH) ., HOJYYCHHMC MW TIpUMMCHCHUC.

TOKCHUYHOCTH apEHOB.

72




[IpencraBienue 00 OPUEHTHPYIOUIEM JEHCTBUU
3aMecTUTENE B OEH30JIBHOM KOJIBLIE HAa MpUMEpPE
ANKUJIbHBIX paauKaloB, KapOOKCHIIBHOM,
THJIPOKCUIIBHOW, AMUHO- W HUTPOTIPYIIIbI, aTOMOB

raJJOr¢HOB.

XUMHUYECKUE CBOMCTBA OeH3oJ1a U €ro

TOMOJIOTOB: OKHCJICHHE TOMOJIOTOB O€H301a.

['eneTrueckas CBSA3b YIJIEBOJIOPOJIOB,

IMpUHAAJIC)KAIIUX K PA3JIMYHBIM KJIaCCaM

CriocoObI TOJTyYCHUS apOMaTHYECKHIX
YTJIEBOJIOPOJIOB. OcobenHnocTu XUMHUYECKUX

cBOMCTB ctupoJia. [lonmmmepusanus ctupona.

BrluncieHnsi: — yCTaHOBJIEHHE CTPYKTYPHOM
(bopMyJibl OPraHUYECKOTO BEIECTBA HA OCHOBE €ro

XUMHUYECKHX CBOMCTB HJIM CIIOCOOOB IMOJIYUCHUA.

24

Tema 5. IIpupoaHbie HCTOYHMKH YIJIEBOAOPO/0B M UX MepepadoTka

(4+2)u

[IpupoaHbIE HCTOYHUKU YTIIEBOJAOPOIOB.

[TpupoaHbIii ra3 ¥ MOMYTHHIE HEDTSHBIE Ta3bI.
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Hedtob u e€ npoucxoxnenne. Crnocoob
nepepadoTKy He(TH: TIEPErOHKa, KPEKUHT

(TepMUYECKHM, KATATUTUYECKHI ), TUPOIIU3.

['eHeTnueckas CBSI3b MEK]y Pa3IMYHBIMU KJIaCCaMHU 1
YTJIEBOJIOPOJIOB.
['eHeTHYecKas CBSI3b MEXKY PA3JIMYHBIMU KJIACCAMH 1P
YTJIEBOJIOPOJIOB.
[TponykTel epepabOTKu HEPTH, UX NPUMEHEHHUE B 1
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yromnb u
OPOAYKTHl €ro mnepepaboTku. JleMoHcTpamus: —
koJutekuu «HedTb» u «YTosby.
Bpruncnenus: — omnpeneseHue  MOJIEKYJISIPHOU 1

(bopMYyIIBI KHCIOPOAOCOAEPKAIIETO OPTaHUIECKOTO

BEIeCTBa II0 MACCOBBIM  OOJISIM  JJIEMCHTOB,

BXOJSIIUX BEro cocraB, mo wmacce (00BEMY)
MPOIYKTOB CTOpPaHMs; MO KOJUYECTBY BEIIECTBA
peaKknuu  u/uiam

(macce, 00BEMY) TPOIYKTOB

HCXOAHBIX BCIICCTB.
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VYpok 0000111eHHs MaTeprasa TEMBI. 1P
Paznen 3. Kuciaopoaconep:kamnue opranndeckue coequnerust (12 4)\(36u)

RY | Tema 6. Ciimptbl. PeHoJI Tema 7. Cinptbl. ®eHoJI 9y
[IpenenpHble OAHOATOMHBIE COUPTHL. MeTaHon U 1
ATAHOJ: CTpOEHUE, (PU3UYECKUE U XUMHUYECKUE
CBOMCTBa (peakiuu C aKTUBHBIMH METaJlJIaMH,
raJIOreHOBOJIOPOJaMH, TOPEHHE), MPUMEHEHUE.

BopoponHele  CBA3M  MEXIYy ~— MOJIEKyJIaMH

cnupToB. /[lelicTBME MeTaHOJIa M 3TaHOJa Ha

opraHu3M uejoBeka. JIabopaTopHbIE OMBITHI: —

FOPEHUE  CIHUPTOB; OKHCIIEHHE DJTaHOJIA

okcusiom meau(Il).
[IpenenpHblE  OAHOATOMHBIE  CIUPTBHL:  H30MEPHUS, 1
kinaccudukaimsa. Ouznyueckre CBOWCTBA aJIKaHOJIOB.
JleMoHCTpauusi: pacTBOPUMOCTH CIIMPTOB B BOJE.
CnocoObl MOJlydeHUs: W MPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA QJIKAHOJOB: JETUJpaTalliH, 1
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OKHUCJICHHA, BSaHMOHCﬁCTBﬂe C OPTraHN4YCCKHUMU

N HCOPTraHWYCCKUMU KHCJIOTAMU. HDeI[CTaBJ'IeHI/IC 0

MEXaHM3ME peaKIHi HVKHeOd)I/IJ'ILHOFO 3aMCIICHU .

Jemonctpanmu: 1. B3ammopneilictBue — 3TaHOIIA

c HatpueM. 2. OKHCIIEHHE OTWUJIOBOTO  CHUPTA

AUXPpOMATOM  KaJlu:Ad (BOBMO}KHO HCIIOJIB30BaHHUC

BHJICOMATEPHUATIOB).

MHoroaroMHbIE€ CIINPTHI. OTUIICHTTIMKOIL |

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

CBOMCTBAa (B3aMMOJICCTBHE CO IIEIOYHBIMU

MCTaJllIaMH, Ka4dCCTBCHHAsA pCaKkuuAa Ha

MHOTOAaTOMHBIE CIUPTHI). JleiicTBE HA OpraHu3M

YeJI0BeKa. [Ipumenenue TJIMLEPUHA 17§

STWICHTTUKOIS.  JlabopaTOpHBIE  OTIBITHI:
B3aUMOJICHCTBUE TJMIEPUHA C TUAPOKCHUIIOM

menu(II).

MuoroaroMHbIE CIIUPTHI: B3aUMOJENCTBUE

C OpraHN4€CKHMH 1 HCOPraHNYCCKHUMH KUCIIOTaMU.
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[Ipocthie  3dupsl, HOMEHKJIATypa U U30MEpHS.

OcobenHoCcTH (PM3UYECKUX U XUMUYECKUX CBOMCTB.

®deHon: CTpOEHHUE MOJIEKYNbI, (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA. TOKCHMUYHOCTH (peHOIa.
[Ipumenenue ¢penona. Beraucnenus
— [0 YPaBHEHHUIO XUMUYECKOM peakuu (Macchl,
00BEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WIH
IIPOJYKTa PEAKLIUU [10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX

BEILECTB WJIU NPOAYKTOB PEAKIIUH).

deHos: B3aUMHOE  BIUSHUE  THUAPOKCOTPYIIIBI
u 0eH30i1bHOTO ~ sifipa.  OCOOEHHOCTH  XUMHUYECKUX
cBolcTB (peHona. KauecTBeHHble peakiuu Ha (GEHOI.

denondopmanbaeruaHas cMoJIa.

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

1 (hEHOJTBDY.

Tu

Tema 7. Anbaeruabi. KapOoHOBBIE KMCJIOTBI.

Tema 8. Anbaeruani. KapooHOBBIE KMCJI0TBI.

214
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Cioxubie 3GupbI

Caoxuabie 3¢upsbl. JKupbl

AJberuapl " KETOHHEL. dopmanberu,

allCTAJIbACTHU CTPOCHHUC, (1)I/ISI/I‘I€CKI/IC )41

XUMMYECKHE CBOMCTBA (peaKHI/IH OKHUCJICHUA H

BOCCTAHOBJICHHUSI, = KAUECTBEHHbIC  PEAKIUN).
JlabopaTopHBIE OIBITHI:
—  OKHCJICHHE  allbJICTUJI0OB  aMMHAYHbIM

pactBopoM okcuaa cepedpa(l) u rumpoxcumgom

meau(1l).
DNEeKTPOHHOE CTPOEHUE KAPOOHWIIBHOW  T'PYIIIIBI.
['oMonoruueckue  psiabl  alnbAETUAOB U KETOHOB:
U30MEpHUS.
[Ipencrapienue 0 MEXaHU3Me peakuui

HVKJIeOd)I/IJ'II)HOFO IMPHUCOCAMHCHUN aJIbACTHI0B.

dopMmanbaerul, areTaibIeTu: TOJyuYeHUe U
IPUMEHEHUE.
(buznueckue u

AIIETOH: CTPOEHUE,

XUMHWYECKHE CBOMCTBA (peakIMu OKHUCJIEHUS U
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BOCCT&HOBJ’IGHI/IH), INOJYIYCHHMC M IPUMCHCHUC.

Breraucnenus: OTlpe/eNiecHue  MOJEKYJISIpHOU
(GbopMyIIbI OpraHMYECKOTO BEIIECTBA TIO0 MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTaB; MO Macce
(00OBéMy) TPOAYKTOB CrOpaHHs; IO KOJIUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/UITU
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOM
(GbopMyJIbl OPraHMYECKOro BEIECTBA HA OCHOBE €T0

XUMHUYECKHX CBOMCTB HJIN CIIOCOOOB IMOJIYy4YCHUA.

VYpok 0000111eH1s MaTeprasa TEMBI.

OAHOOCHOBHBIE  TIpe/ENbHbIE  KapOOHOBBIC

KHCJIOTBI. MypaBbuHasi M YKCYCHasl KHUCJIOTBHI:
CTpoeHue, (PU3NYEeCKre U XMMHYECKHE CBOMCTBA
(cBoiicTBa, O0OmMe I KjJacca  KHUCJOT).
[Ipaktuueckast padora Ne 2. CpoiicTBa pacTBopa

YKCYCHOM KHUCJIOTHI.

OcoOeHHOCTH CTPOEHMSI MOJIEKYJ KapOOHOBBIX

kucinor. M3omepus u HOoMeHKkiatypa. Bonopoansie

79




CBA3U MCIKIAY MOJICKYJIaMHA Kap6OHOBI)IX KHCJIOT.

OAHOOCHOBHBIE peesIbHbIe KapOOHOBBIE
KHACJIOTBI:  PEaKIHH C Y4acTUEM YIJIEBOJOPOTHOTO

paaukKala.

MypaBbprHass M YKCyCHas KHCIJIOTBI:  pPEaKLHUs

TepUPUKaLNU, TOTYyICHUE U PUMEHEHUE.

Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
MHmuoroo6pazue KapOOHOBBIX KHCJIOT.
[IpencraButenu  BbICHIMX ~ KapOOHOBBIX  KHUCIIOT:

NaJIBMUTHHOBAA, JUHOJICBAA, JMHOJCHOBAA KUCIOTHI.

OcobeHHocTn CBOICTB HENpeIeNIbHbIX
U apOMAaTUYECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBBIX KHCJIOT.

CTeapI/IHOBaH U OJICMHOBAasA  KHCJIOThI KakK
NpcaACTaBUTCIIM BBICIIUX Kap6OHOBLIX KHCJIOT.
Mpb1a Kak COJIM BBICIINX Kap6OHOBBIX KHCJIOT,

UX MOIOIIEE TENUCTBHE.

[lonsiTue O CMHTCTHYCCKHUX MOIKOIMHMX CPpCACTBaAX
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CMO).

IlonstTue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)1/1an, AHTHApHUAAX, TAJIOTCHAHTI'MAPHUAAX,

aMMiaX, HUTpHJIaXx.

Cnoxuple  3QuUpBl  KaKk  MPOW3BOIHBIC
KapOOHOBBIX  KHUCJIOT. [MAPOIU3  CIOXKHBIX
7(upoB.

Cnoxuble >¢upbl. ['oMonoruueckuit psa, ooOIas

dbopmyra, U30MepHsl © HOMEHKJIATypa.

[IpakTrueckas pabora No 5. Pemenue

AKCIIEPUMEHTANBHBIX 3adady 1o TeMe «KapOoHOBbIE

KUCIIOTHL. CII0KHBIE (DUPBI.

Kupsl. I'maponns xupos. lIpumeHneHne xKupos.
buonornueckas ponp XupoB. BeluncieHus: —
[0 YPaBHEHHIO XMMHMYECKOW peakIuu (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
U3BECTHBIM  Macce,

MPOIYKTa pEaKIuu TI0

00bEMyY, KOJUYECTBY OJHOTO U3 MCXOJIHBIX
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BEILECTB WUJIU MPOAYKTOB PEAKIIUH).

Kupsl: ctpoeHue, pusnueckue CBONCTBA.
Oco0eHHOCTH CBOMCTB JKUPOB, COAEPXKAIIUX OCTATKH

HCIIPCACIIBHBIX JKUPHBIX KHUCJIOT. >KI/IpI>I B ITpHUpOAC.

KonrponsHast  paborta:  «Kucnopomaconepxkarime

OpPraHUYCCKHUC COCIAUHCHUS).

2y

Tema 8. YrieBoabl

Tema 9. YrieBoabl

6 a

VTrieBoasr: COCTaB, KJ1accuuKanus

YIJICBOAOB (MOHO-, Ju- M HOJII/IcaXElpHI[LI).

['mroko3a — MIPOCTEN NI MOHOCaxXapHmu:
OCOOEHHOCTH CTPOEHUSI MOJEKYJIbI, (PU3UUECKUE
U XUMHUYECKHE CBOWCTBA (B3aUMOJIECHCTBUE C
rugapokcuoMm Menu(Il), okucienne aMmmMuadyHbIM
pactBopoM okcuaa cepedpa(l), BocctaHoBIeHME,
OpO’KeHHE TIIIOKO3bl), HaXOXXJEHUE B MPHUPOJE,
npuMeHeHue, ouosornueckas poisib. dorocunres.

@pyKTO3a KaK U30MEP TITHOKO3bI.

OnrTuyeckas N30MEPUS. KonpyaTo-nienuas
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TayToMCpHid HaAa IHIPpUMCPC MOJICKYJBbI  TVIFOKO3bI,

IIPOCKIINH XGVODC&, G,B'aHOMGDBI I'TFOKO3BbI.

MOHOC&X&pI/I,ZII)I: TaJ1aKTO34, DH6033, JAC30K-

CI/IDI/I6033. ®du3nyecKkue CBOMCTBA H HaXO0XICHHUC

B nipupoje. JlabopartopHselii omnbIT: B3anmopeiictBue

pacTBopa r0Ko3bl ¢ Tuapokcuom meau(ll).

Caxap03a — HpCACTABUTC/Ib AHUCAXAPHUAOB,
THUAPOJIN3, HaXOXICHHUC B IIpUupoac )41
IIPUMCHCHHC. KanMaJ'I n OCII0J03a Kak

npupoAHbie noaumepbl. CTpoeHue Kpaxmaia u

HEJUTI0N03bl. DPu3nueckne M XUMHUYECKHE
CBOMCTBAa Kpaxmaja (THAPOJK3, KadyeCTBEHHAas
peakius ¢ uojaoM). JlaGopaTopHbIN OMNBIT: —

BBaHMO,Z[efICTBHe Kpaxmalia ¢ HOJO0M.

JIHcaxapI/mLI: MaJIbTO3a )41 JJAKTO34a.

BoccranaBiuBaromme —u HEBOCCTAHABINBAIOIINEC
nucaxapuanl. Ilomucaxapuael: riaumkoreH. CTpoeHue

MaKpOMOJICKYJ I''TMKOI'CHA.
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XUMUYECKHE CBOMCTBA ILIEJUIFOJIO3bl: TUAPOJIU3,
noiaydenue 3¢upoB  neswtrosnossl.  [lonarue o0
UCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, all€TaTHBIN

IENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckue coequHeHust (3 1)\(9u)

3y

Tema 9. AMUHBI. AMMHOKHCJIOTHI. bejiku

Tema 10. AMUHBI. AMUHOKHCJIO0TBI. beiakn

9y

AmuHbl. MeTHJIaMUH U aHWJIWH: COCTAaB,

CTPOCHHUC, d)I/ISI/I‘IGCKHe 1 XMMHUYECKME CBOMCTBA

(ropenue, B3aUMOIEUCTBUE C BOJIOU U

KHMCJIOTaMH !

Kiaccuduxanus AMHWHOB: anudaTuIecKue
¥ apOMaTUYECKHUC, TIEPBUYHBIC, BTOPHUYHBIE
1 TPETUYHBIC. AMUHEL: HU30MEpHS. Crioco0b1

MOJIYYCHUA U IMPUMCHCHUC aJ'H/I(i)aTI/I‘-ICCKI/IX AMHHOB.

[TosryueHne aHWIMHA U3 HUTPOOEH301a.

B3aumHoe BiusiHHE rpynir aTroMOB B MOJICKYIJIC

AaHUWJIMHA. OcobeHnocT XUMHNYCCKUX CBOMCTB
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aHuinuHa. KauecTBeHHEBIE pC€akKOUu Ha  aHWUJIHMH.

AMUHBL: ANKUJIMPOBAHUE, B3aMMO/JICHCTBUE

IICPBUYHBIX AaMHHOB C azotucroit kucnoroit. Comu

AJTKWIAMMOHHSL.
AMUHOKHUCIIOTHI Kak amdoTtepHbie
opranuyeckue coeauHenus. duznueckue u
XMMHUYECKUE  CBOWCTBA  aMUHOKHCIOT  (Ha
npuMepe TauiuHa). buonorudeckoe 3HaueHUE
aMUHOKUCIOT. [lenTuasl.
Howmenknarypa Y U30MEpPHSL. OtnenbHbIE
MPEJICTABUTENHN O-aMHUHOKHMCIIOT: TJIMUIWH, QJIAHUH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHH, INIYTaMHWHOBAA KHUCJIOTA, JIM3HH,

OUCTCHH. Onruueckas H30MCpHUA aMHUHOKHCIIOT. D-

U L-aMUHOKHUCIIOTEIL.

Peakuus moivkoHAeHCAIIMU, 00pa30BaHKE MENTUIHON

cBs3u. JleMoncTpanus: PactBopeHue O€KOB B BOJIE.

benkn xak nOpupoOIHBIE BBICOKOMOJIEKYJISIPHBIC

coenuHeHusa.  llepBuuHas,  BTOpHUYHaAs W

85




TpeTUYHAsl CTpPyKTypa OenkoB. XUMHUYECKUE

CBOWCTBAa OENKOB: THMJIPONM3, JIE€HATypauus,

Ka4CCTBCHHBIC pPCaKkuInu Ha OCJIKH.

JleMoHCTpauuu: — JeHaTypauus OENKOB Ipu

Harp€BaHNM, — LBCTHBIC PCAKITHUN OEJIKOB.

ITonsarue 06 A30TCOACPKAINX I'CTCPOINUKINICCKUX

COCTMHEHUSIX. [MnpUMUITHOBBIE U IYPUHOBBIE
ocHOBaHUs.  HyKJIeMHOBBIE  KHMCIOTBl:  COCTaB,
CTPOEHME U OMOJOTHYECcKast POJIb.

[IpakTrueckas pabora No 6. Pemenue
HKCIIEPUMEHTATbHBIX 3aj1ay o TeMe

«A30Tconep>1<aume OpPraHu4CCKHUC COCANHCHUS .

Pa3nes. 5. BoicokomosiekyJisipabie coequHenus (24)\(64)

Tema 10. Ilinactmacesl. Kayuyku. Bonokna

Tema 11. BbicOKOMOJIEKYJISIPHBIE COEINHEHUSA

OcHOBHBIC IIOHATHUA XUMHU

BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ . MOHOMCD,
IMOJINMCDP, CTCIICHDb

CTPYKTYPHOE  3BEHO,

MMOJIMMCpHU3ali, CPEAHAA MOJICKYJIApHAs Macca.
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OcHOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI —

IIOJINMEPU3ALS U MOJTUKOHCH AL
IIpeacraBnenue 0 CTEPEOPErYJIIPHOCTH
U HaJAMOJIEKYISPHOU CTPYKTYpE OJINMEPOB,
3aBUCUMOCTb __ CBOMCTB  TOJMMEPOB  OT  HX
MOJIEKYJIIPHOTO ¥ HAIMOJIEKYJISIPHOTO CTPOCHHS.
JemoHcTpauus oOpa3uoB pe3uHbl. Buaeodparment
«BynkaHuzanus pe3suHbD».
[Ipaktruueckass pabora Ne 7. Pemienue skcrnepuMeH-
TaJbHBIX  3agad 1o  tTeMe  «Pacmno3HaBaHue
OPTaHUYECKUX COCITUHCHUI.

[InacTmacchl  (HOJUATUIEH,  MOJUNPONUIEH,

MOJIMBUHWIXJIOPHIL, TTOJUCTUPOJ). HaTypanbHbIN

A CHUHTETHYECKHE Kayuykd (OyTaJaueHOBBIN,

XJOPOMNPEHOBBIA Y W30OPEHOBBIN). BoJiokHa:

HATYpaJILHLIE (XJIOTIOK, HIEPCThD, IENK),

HCKYCCTBCHHBIC (aueTaTHoe BOJOKHO, BI/ICKO33.),
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CHUHTCTHYCCKHUC (KaHDOH )41 J'IaBCElH) .

JleMOHCTpamys: — O3HaKOMJIEHHE ¢ oOpas3iaMu
OPUPOAHBIX M HUCKYCCTBEHHBIX  BOJIOKOH,

IJ1aCTMAcCC, Kay4yKOB.

[lnactMaccel:  MOJUMETHJIMETAKpWIIAT,  IOJH-
KapOoHaThl, TNONUATWICHTepedTanaT. Y TUIU3aIus
U niepepadoTKa IIACTHKA. DJaCTOMEPhI: CUIMKOHBDI.

[loauMepbl CHEUMAILHOIO Ha3HAYCHUS (Ted)JIOH,

KCBJIAp, QJICKTPOIIPOBOIAIIIIC IIOJIMMCPHBI,

OuopasnaraeMble IMOJIUMEDHI).

IIpakTHueckas pabora No 8. Pemenune
AKCIEPUMEHTANIbHBIX 33/1a4 no Teme «Pacrno3HaBanue

IjJacTMacc U BOJIOKOH»

Pa3nen 6*. Utorosoe nosropenue (14)\(54)

1P

HTorosasi KOHTpOJILHAsA padoTra 3a kypc 10

RJ1acca

1P

IToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

pa3siIMIHBIMHA KJIaCCaMH OPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2P
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[ToBTOpenune. Beruucnenus: — oTpesieNieHue
MOJICKYJIAPHON (OPMYJIBI OPTaHMYECKOTO BEIIECTBA
10 MAacCOBBIM JIOJSIM JJIEMEHTOB, BXOJSIINX B €ro
cocTaB; o Macce (00BEMY) MPOAYKTOB CrOpaHus; 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEeaKIMK U/UIN UCXOJHBIX BEIIECTB; — yCTAHOBIICHUE
CTPYKTYPHOU (DOPMYJIBI OPTaHWYECKOTO BEIIECTBA Ha
OCHOBE €ro XHWMHUYECKHX CBOWCTB WJM CIOCOOOB

IMOJIYUCHHUA.

2P

1 u B Hexe10, BCero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMH

3 4 B Heaea10, Becero 105 4,

u3 Hux 10 ¥ — pe3epBHOe Bpems

TEMATUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMUS»

11 KUIIACC «OBIIAA U HEOPTAHUYECKASA XUMMUA»

Bba3osblii yposens (1 1ac)

Yrayoaéuunblii ypoBenb (1+24aca)

Kon-Bo

qacoB

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

Kon-Bo

qacoB
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34 Tema 1. Ctpoenue atoma. [lepuoanyeckunii 3aKoH u (8+1)u
Ilepuoanueckasi cucrema xumuueckux jiemeHnToB JI. U. MenaeseeBa
1| Xumuueckuit »3yemMeHT. AToM. Snpo aroma, 1
U30TOTIBI.
KopnyckynsspHO-BOJITHOBOW AYaJIM3M, JABOWCTBEHHAS 1
npuposa  snekTpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCJIA.
Pacrnipenenenne 3JIEKTPOHOB o ATOMHBIM 1
opOuTANSIM; OPUHIIMI MUHUMYyMa YHEPTUU, MPUHIUI
ITaynu, npaBuiio XyHna.
1 | DnexkTpoHHas o0oouka. DHeprTuuecKue 1
YpOBHHU, TTOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-,
d-smementbl.  OCOOCHHOCTH  pacIpeeIeHus
AJIEKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX  YETBIPEX TMEPUOAOB. DIEKTPOHHAS
KOH(UTypalys aTOMOB.
DONEeKTpOHHbIE KOH(MUIypallMK aTOMOB 3JEMEHTOB 1

MEPBOr0 —  YE€TBEPTOTO  IMEPUOJOB B OCHOBHOM
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n B036Y)I(I[éHHOM COCTOSHHH, QJICKTPOHHBIC

KOH(UTypa HOHOB.

ITonsarue 06 OHCPIruu MOHMU3alnn, SHCPIruM CpoaACTBA

K 9JICKTPOHY. 9JI€KTpOOTpI/IHaTCJILHOCTB.

Ileppogmueckut 3axkoH u  Ilepmogmueckas
cucremMa Xxumuyeckux smemeHtoB . .
MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U
[lepuonnueckoi CUCTEMBbI XUMHUYECKUX
anemeHToB [[. WM. MenaeneeBa ¢ COBpEMEHHOU
TEOpUEH CTPOEHUSI aTOMOB 3aKOHOMEPHOCTH
U3MEHEHUSI CBOWCTB XHUMHYECKUX DJIEMEHTOB
¥ 00pa3yeMbIX HUMH TPOCTBIX U  CIIOXHBIX
BEILIECTB MO TpyIlIaM M MepuoAam. 3HayeHue
nepuoandeckoro 3akoHa /. 1. Menneneena.
JdemoHcTpanus
Buaer  Tabmun  «llepuoaudeckas — cucrtema

xuMudeckux raemenToB 1. 1. MenaeneeBa»

O000111eH1E U CUCTEMATHU3AIHUA 10 TEME.
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PaGota ¢ Tecramu B popmate EI'D

YPOK KOHTpOJISl 3HAHUM Matepuaia TEMbI 1P
Pabota ¢ recramu B popmate EI'D
44 Tema 2. CTpoenue Bemecrsa. MHOrooopasue Bemecrs 104
Crpoenue BemiecTBa. XUMUYECKast CBs3b. Buubl 1
XUMHUYECKOHN CBSA3U (KOBAJEHTHAsl HEMOJISIpHAs U
MOJIsIpHas, WOHHAs, METaJUIMYECKast).
MexaHu3Mbl o0pa3oBaHUs KOBaJICHTHOM
XUMUYECKON CBA3M (OOMEHHBI U JOHOPHO-
AKIENTOPHBIN ). Bonoponnas CBS3b.
BaneHntHOCTS.
DHeprus U JUIMHA CBSA3U. [TonspHOCTB, 1
HaIllpaBJIE€HHOCTh M HACBIIAEMOCTh KOBAJIIEHTHOM
cesasu. Kpartwele cBsa3u. Bopopoanas — CBA3b.
MexMOoNeKyYIISIpHbIE B3aUMOIECHCTBUS
BajleHTHOCTP Y BQJIGHTHBIE BO3MOYKHOCTH aTOMOB. 1

I'ubpuauszams ATOMHBIX opOuTaJIeH. CBs3b

AJIEKTPOHHOM MOJIEKYJI C UX

CTPYKTYpPBbI
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r€OMETPUYECKUM CTpOEHUEM (Ha npumepe
COEIMHEHUI 3JIEMEHTOB BTOPOTO EPHOJIA).

DIIEKTPOOTPULATENBHOCTh. CTEIEHb OKUCIICHUS.

WNonpl: kaTMoHBl W  aHWOHBL.  BemiecTBa

MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS.

3aKOH TIOCTOSIHCTBA COCTaBa BelIECTBA. THIIBI

KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JlemoHcTpanus

Mogenu KpucTaIn4ecKnX pemeTok
HpCI[CTaBJ'ICHI/I}I O KOMIIJIEKCHBIX COCAUHCHUAX.
Cocras KOMILIEKCHOT'O MOHA! KOMILIEKCO-

O6p330BaT€J'H:, JIUTaHABI. KOODI[I/IHaI_[I/IOHHOC qHncCiao.

Homenknarypa KOMIIJIEKCHBIX COEJIMHEHUMN.

3HayeHne KOMIUIEKCHBIX coennHenui. llousarue

0 KOOPJIMHAITMOHHOU XUMUH.

[TonsAaTne o pucnepcHuIXx cucreMax. ICTUHHBIE U

KOJUIOWJIHbIE ~ pacTBOpbl.  MaccoBas  1oJd

BEIIIECTBA B PACTBOPE.
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CriocoObl BBIPpAKCHHA KOHLCHTpAIMHU pPaCTBOPOB:

MaccoBas JOJIS BEIIECTBA B PacTBOpE, MOJISIpHAs

KOHIICHTpAITHSI.
Hacpimennsie Y HCHACHIIIICHHBIC pacTBOPHI, 1
pactBopuMOCTh. Kpuctamioruaparsl.
Boruncienus
C UCTIOIb30BAaHUEM  TOHSATHH  «MaccoBas  JOJs
pacTBOPEHHOTO BEII[ECTBAY, «MOJISIpHAs
KOHIICHTpAIUs»
1 | Knaccudukanuss HEOPraHMYECKUX COETUHEHUN. 1
Homenknatypa ~ HeEOpraHM4YeCKMX  BEIIECTB.
['eneTndeckasi CBs3b HEOPTAHMUYECKUX BEIECTB,
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM
(5+1)u Tema 3. XumMuveckue peakmnu (17 +1)u
Borunciaenus 1P

— Macchl BellecTBa WIM 00BEMA TasoB 110
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WU

00BEMY OJTHOTO U3 YYACTBYIOIIHUX B PEAKIIMU BEILIECTB;
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— MaccoBOM JOJM ¥ MOJISIPHOM  KOHIIEHTpaIluu

BEIIECTBA B PACTBOPE

Boruncienus
— Macchl (00bEMa, KOJTUYEeCTBa BEIECTBA) MPOIYyKTa
peaknuu, €CIW OJHO U3 BEIIECTB JaHO B BHIC
pacTBopa  C ONPEOCIEHHOM  MAcCOBOM  JIOJIEH

paCTBopéHHOFO BCIICCTBA

XumMuyeckas peaxkLus. Knaccuduxanus
XMMHUYECKUX PEAKUIUM B HEOPraHUYECKOU U
OpPraHUYeCKON XUMUU. 3aKOH COXPAHEHMS MacChl
BEILIECTB; 3aKOH COXPAHEHHsS W IMPEBPAILLCHUS

OHCPIuU IIpu XUMHUYCCKHUX PCAKIHAX.

TeroBble  3h(dEKT  XUMUYECKUX  pEaAKIUH.

TepmoxumMudeckre ypaBHEHUSI.

Boiuunciaenus

— TemIoBoro A dekra peakuu
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CKOpOCTB pCaKnnu, e€ 3aBUCHUMOCTD oT

pasnuyHbIX ¢dakTopoB. OOpaTUMBbIE pEAKIIHH.
Xumudeckoe paBHOBecre. DaKkTOphI, BIUSIONINC
HA  COCTOSIHME€  XHMHYECKOTO  PaBHOBECHS.
[Tpyranmn Jle Hlarense.

IIpakTnueckas padora
Ne 1.

Biusitnue paznuyHbiX  (HAKTOpOB  Ha

CKOpPOCThb XUMHYECKOU PCAKINU.

['oMoreHHble U reTeporeHHble peakiuu. Karanms
Y KaTaJIn3aTOPHI.
Koncranta xumuyeckoro pasHoBecus. Daxropsl,

BIIASIOLIME HA TOJOKEHUE XUMHUUYECKOTO PaBHOBECHS:

TEMIIEpaTypa, JABJICHUE U KOHLEHTPAUUU BEILIECTB,

ydacTByrommx B peakuuu. [Ipunuumn Jle [lartense.
IIpakTnueckas padora

Ne 2. Bausitaue pa3nuuHbiX (akTOPOB HA TMOJIOKEHUE

XUMHNYCCKOI'O PaBHOBCCHAI.

DnekTponuTrueckas auccounanus. CUIbHbIE U
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cia0ble JIEKTPOIUTHL. Peakiny HOHHOTO
oOMmeHa.
JlaGopaTopHas padora

— NPOBEJCHUE PEAKIUI HOHHOTO 0OMEHa

Beimmonnenne ympaxHeHnid 1o TtemMam: CuibHBIE
U cyiabbie 1eKTposuThl. CTeneHb AUCCOIUALIHH.

Peaximiu nonHoro oomeHa.

Pemenue 3anay no reMe: XUMHYECKOE PAaBHOBECHE

Cunbable u  cnabbie  snektposuthl.  Cpena
BOJIHBIX pacTBOPOB BEILIECTB: KHCIas,
HEUTpaJIbHAas, IECIOYHAsL.

I[loustne o BomopoaHom 1mokasarene (pH)

pacTBoOpa. ['maponus OpPraHn4CcCKmux n

HCOPraHM4YCCKHUX BCIICCTB.

JlaGopaTopHas padora
— OIIPENENIEHUE Cpeapl PacTBOPOB BELIECTB C

IMOMOIIBIO YHUBCPCAJIbHOTO HHAUKATOPA.

HNonnoe mpowusBenenne Bonbl. Cpena  BOAHBIX

97




paCcTBOpPOB: KHCJIOTHA:A, HeﬁTpaJIBHaH, mcJIouYHas;d.

Bonopoausriii mokasarens (PH) pacTBopa.

['uaponus coneit. 1
1 | OKUCIUTENIPHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 1
JleMoHCTpanus
PaznoxeHue mnepokcuaa BOJAOpOAA B MPHUCYT-
CTBUM KaTanuzatopa. [loHATHEe 00 3JIEKTpoIn3e
pacIuIaBOB M pacTBOPOB coiei. IIpuMeHeHue
3JIEKTPOJIN3A.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC pEaKLUN. 1
Crenenb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEb.
ITpoueccer OKMCJICHUS 1 BOCCTAHOBJICHHS.
Baknelmme OKUCIMTEIN W BOCCTAaHOBUTENIH. Meton
AJIIEKTPOHHOTO Oajlanca
DIEKTPOJIU3 PACTBOPOB U PACILIABOB BEILIECTB. 1
1P | KonTponbHas padota 1 (Imomyroaue) Koutponbshas pabota 1 (Tect B hopmate EI'D) 1
Pa3nen 2. Heoprannueckast xumus (164\514)
(8+1)u Tema 4. HemeTanjinl 294
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Boiuuciaenust

— Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa

peaKkiuu, €ciu OAHO U3 BEUIECTB JIaHO B BHJIE
pactBopa  C ONPEOCIEHHOM  MACCOBOM  JIOJIEH
PacTBOPEHHOIO BELIECTBA

Bbruucisienus

— AO0JIM BBIXOJIa IMPOAYKTA pCaKIUN OT TCOPCTUUICCKHU

BO3MOXHOI'O

HemeTtamnsl. Ilonoxxenue HCMCTAJIJIOB B

ITepuoanueckoit CHUCTEME XUMUYCCKHX
snemenToB JI. M. MengeneeBa m OCOOCHHOCTH
CTPOEHHUS aTOMOB.

JleMoHCTpauumn

1. O6pa3iel HEeMETaJlIOB.

Bonopon. Ilonmyuenue, ¢dusmveckue u XUMHUYECKUE
CBOMCTBa (peakuuu C MeTajulaMd | HeMeTalaMH,
BOCCTAaHOBUTEJIbLHBIC CBONCTRBA).

JlaGopaTopHbIe ONbITHI
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1. KauecTBeHHEBIE PCAKIUH Ha HCOPIraHUYICCKUC NOHBI

Y KaTHOH BOAOPO/A.

I'mapunasl. TONIMBHBIEC 3JIEMEHTHL.

du3nYeCcKrue CBOMCTBA HEMETAILIOB. AJ'IJ'IOTpOl'[H}I

HEMETAJUIOB (Ha MNpUMEpEe KHUCIOPOJa, CEephl,

docdopa u yriaepona).

Kucnopoa u 030H. Yriiepoa, Haxo0KJI€HUE B MIPUPOJIE,

aJIJIOTPOIIHBIE MoAu(UKaIUH. AKTHBUPOBAaHHBIN

YI'oJb, aI[COD6HI/I$I. DyILICPEHBI, rpad)eH, YIJICPOJHBIC

HAHOTPYOKH.

JdemoHcTpauumn
2. T'openwue cepsl, pocdopa, xkene3a, MarHus
B KHCJIOpPOJIE.
JlaGopaTopHbIe ONbITHI.

2. [lonydenue u cobupaHue ra3os.

XUMHWUYECKUE CBOMCTBA BAXXHEUIIINX HEMETAJLIOB

rajoreHoB M WX COCIUHEHUM  (OKCHJIOB,

KHUCjaopoacoacpKalux  KHUCJI0T, BOJOPOAHLBIX
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coequHeHuii). IlpuMeHeHHE TalloreHOB W UX

COCJIMHCHMH.
["anmoreHoBOAOPOIBI. Baxxnenmiue KHCJIOPO/I-
CoJiepKalllue COCAUHEHUS IraJOTE€HOB.
JlaGopartopHbie Y TPOMBIIIIEHHBIE CIocoObl

ITIOJIYUYCHUA T'aJIOTCHOB. HpI/IMeHGHI/IG T'aJIOTCHOB U HX

COEITMHEHUN.

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAJIIOB.

Cepa u eé¢ coenudenus. (OKCUIbI, KUCIOPOJ-

coaepxKalue KHCJIOTHI, BOJIOPOJIHBIC
coenquHeHus). Ilpumenenme cepel U €€
COEIMHEHUM.

Cepa. Haxoxxnenue B mpupojie, CrOCOObI MOIy4YEeHHUS,
dbu3nveckue W XuMuuyeckre cBorcTtBa. CepoBOIOpOI,
cymbduapl. Oxcunm cepbl (IV), okcum cepor (V).
CepHuctas M cepHass  KHCJIOTBI M UX  COJIH.
OcoOeHHoCTH CBOMCTB CepHOM KHUCIOTHI. [IpuMenenue

CEphI U €€ COCTMHEHNM.
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JlabopaTopHbie Y TIPOMBIIICHHbIE CHOCOOBI

MOJIYUYCHUA KHCIOpPO/Ia. du3nyecKkue M XMMHUECKUE
CBOMCTBA KHUCJIOpOJa

M O30HaA. HpI/IMCHeHI/Ie

KHCJIOpOoAa U 030Ha. OKCHIBI U IEPOKCH/IBI.

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAJIIOB.

Azora wu ero  coemuHeHusa.  (OKcuibl,

KUCJIOPOACOACpPKAIUE KHUCIOThI, BOJOPOJHBIE

coenquHenusa). IlpumeHeHnume azora HW  €ro0

COCJMHCHMMU.
A3o01. Haxoxzaenue B mpupojie, cnocoObl MOJy4eHUs,
dbu3nyeckue U XMMHUYECKHE CBOHCTBA. AMMHMAK,
HUTPU/IBI.
Oxcunapl azora. A30THCTas M a30THAs KHUCJIOTBI M MX
comd. (OcoOEHHOCTH CBOMCTB a30THOH KHCJIOTHI.
[IpumeHeHrne a3ora W €ro COEAMHEHUW. A3OTHBIE
yI00peHus.

XHUMHUYECKHE CBOMCTBaA Ba)KHEHIIIMX

HeMeTtayioB. @Dochop U €ro CcoeAUHEHUS.
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(OKCI/II[BI, KHCJIOPOACOACPKAIINC KHCJIOTHI,

BOJIOPO/IHBIE COCIMHEHUS ). [Ipumenenue

docdopa u ero coeTMHEHUI.

dochop.  HaxoxaeHue B IpHpoae,  CIOCOOBI
MOJIy4eHUS, (DU3UYECKHE W XUMHUYECKHE CBOMCTBA.
®dochunsl u pochun. Oxcuasl Gocdopa, dhochopHas

KHCJIOTa U €€ COH

MertadocdhopHas u nupodocdhopHas KHUCJIOTEL,

dbochopucras u hocdhopHOBATHCTAI KHUCJIOTEI.

[Ipumenenue U €T0 COEIMHEHNH.

dbocdopa
docdopubie ynoOpeHusi.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJIOB
(yrmepoma ¥ KpeMHHS)) W HUX COEIUHEHUM
KHCJIOT,

(okcuaoB, KHCJIOPO/JICOJICPIKAIIMNX

BOJOPOJHBIX COEMHEHUN ). [Ipumenenue

yriepoaa, KpEMHHUSI U X COCIMHEHUM.

OU3NYECKUE W XMMHUYECKHE CBOMCTBA  MPOCTHIX

BELIECTB, 00pa30BaHHbIX yraepogoM. Okcup yrieposa
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(), oxcun yrmepoma (IV), yroibHas KucioTa u eé
COJIH. [IpumeHeHne  MPOCTBIX  BEIIECTB,

O6p8,30BaHHI>IX YIJIepoaoM, 1 €ro COGHHHGHHﬁ.

Kpemunii.  Haxoxnenue B mpupoje,  CrocoObl
nosyueHusi, (U3NUECKUe | XMMHYECKHE CBOWCTBA.
Oxcun  xpemuusa(lV), KPEMHHUEBAsE  KHUCJIOTA,
cuinukarsl. [IpuMeneHrne KpeMHHUS U €r0 COCIUHEHUM.

Crexkiio, €ro noxy4eHue, BUAbl CTEKIIA.

1P

Boiuucienus

— MacCChl B€IICCTBA HJIHU 00BéMa Ta30B IIO

HN3BCCTHOMY KOJIIMYCCTBY BCHICCTBA, MACCC WU

00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU

BCIIICCTB;

— Maccel  (00béMa, KOJMYECTBA BEIIECTBA)

MNPOAYKTOB pCaKHH, CCJINW OAHO K3 BCHICCTB

HMECT ITPUMECHU

IpakTnueckne padoTbl

No 3. Pemienue skcnepuMEHTANbHBIX 3aJa4 IO TEME
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«l ajmoreusn.

IIpakTnyeckue padoTbl 1
Ne 4. Pemenue 3KkcriepuMEHTaNbHBIX 3a7a4 110 TEME
«Cepa u €€ coeqMHEHUN.
1 IIpakTnyeckue padoTbl 1
Ne 2. Pemenue sKkcliepuMEHTaIbHBIX 3a4ad I10
teme «Hemeramnsny
IIpakTnyeckue padoTbl 1
Ne 6. Pemenue skcriepuMeEHTaIbHBIX 33a4 [0 TEME
«A30T, hochop u ux COeTUHEHUS».
KonrpouabHas padora 2
O0o6menne W cuUCTeMaTu3alus [0  TeMe 1
«Hemetannely. Pemenue 3anau B popmare EI'D
8u Tema 5. Metaibl (21+3)u
1| Meramisl. ITonoxenue METAIIJIOB B 1
[lepuoanueckoi cucreme XUMUYECKUX

snemenToB J[. M. MenneneeBa. OcoOeHHOCTH

CTPOCHUS

3JICKTPOHHBIX  000JI0YeK

aTOMOB
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MCTAJIJIIOB.

JleMoHCTpanumn

— O6p8,3HI>I MCTaJJIOB

O6mass  xapakrtepuctuka MertauioB | A-rpymnmbl
[Tepponn4eckol CUCTEMBl XHUMHUYECKHUX 3JIEMEHTOB.
Harpun Y KaJIui: [IOJIyYEHHUE, busznueckue
Y XMMUYECKUE CBOWCTBA, IPUMEHECHHUE MPOCTHIX
BEIIECTB U UX COCAUHECHUMN.
JdemoHcTpanuu

- B3anmogencTBue MIETOYHBIX U HIET0YHO3EMENTBHBIX
METAJJIOB € BOJIOM  (BO3MOXKHO  HCIIOJIb30BAaHUE

BHICOMATEPHUAJIOB)

O6mas  xapakrepuctuka wmeTtaioB  ||A-rpymnmbl
Ilepuoanueckor CHCTEMBl XUMHWYECKHX 3JIEMEHTOB.
Marauii ¥ Kanbluili:  noiaydeHue,  (U3MUECKUE
W XUMHAYECKHUE CBOMCTBA, MPUMEHECHHE IPOCTHIX
BEIIECTB M UX coeauHeHui. JKECTKOCTh  BOJbI

U CIIOCOOBI €€ YCTPAHECHHUS.
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XYMMHAYECKHE CBOMCTBA BAXKHEMIINX METaJJIOB 1

(HaTpuii, Kanui, KaablMid, MarHui, aJIOMUHHM,

IIUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHCHUH.

JlaGopaTopHbIie ONBITHI

— KA4eCTBEHHbIC PEaKIMM Ha aHUOHBI U KaTHOH

aMMOHMS,

— B3aUMOJICVCTBUE THUIPOKCUAA AIIOMHHUSA C

pacTBOpaMHU KUCJIOT U IIEJIOUEH;

— KaQYeCTBEHHbIC PpEAKIMM HA  KATHUOHBI

METaJlJIOB
ATIOMUHMI: TOTy4YeHue, GU3NUECKHe U XUMUYECKUE 1
CBOIWCTBA, TMPUMEHEHUE TMPOCTOr0 BEIIECTBA U €TO
coenuHeHud.  AmdoTepHble  CBOHCTBAa  OKCHA
U TUJPOKCUAA  QJIIOMUHHUS,  THIPOKCOKOMILICKCHI
aJIFOMUHUS.
O060011IeHNE U CUCTEMATH3AIMS 110 TeMe «MeTallTbl 1P
riiaBHOM noArpynmbs». Tect B popmare EI'D

O6mue  ¢usMueckue  CBOMCTBA  METAJIOB. 1
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CnnaBpl METAJIOB. DJIEKTPOXUMUUECKUM  PsJl
HaIpsKEHUM METaJUIOB.
JdeMoHCcTpaIMuU
— KoJUIEKIHsST « MeTaisl U CIIaBBIY.
— B3aMMOJICUCTBUE MEIU C a30THOM KHCIOTOH

pa:umtmoﬁ KOHIOCHTPAIUU

O0Omias  xapakTepUCTUKA  METaUIOB  MOOOYHBIX
noarpyrnn  (b-rpynm)  Ilepuomuueckoit  cuCTEMBbI
XUMUYECKUX 3JIEMEHTOB. Du3nueckue M XMMUYECKUE
CBOWMCTBA Xpoma M ero coeauHeHud. OKcCubl
u ruapokcuasl xpoma (I1), xpoma (111) u xpoma (VI).
XpoMatbl ¥ AMXPOMATHI, HUX  OKHUCIUTEIbHbIC

cBoiicTBa. [loryueHue u npumMeHeHne xpoma.

dur3nuecKkne 1 XMMHYECKUE CBOMCTBA MapraHlia v ero
coeauHeHuil. Baxuelmme coenunenus mapranma (11),
mapranna (1V), mapranna (V1) u mapranma (VI1).

ITepmanraHaT kanus, €ro OKMCIUTEIbLHBIE CBOMCTBA.

O6mue  cmocoObl  MOJIYYEHHST ~ METaJlIOB.
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Meramnyprus

PaCHDOCTDaHeHI/Ie XUMHWYCCKHUX 3JICMCHTOB-MCTAJIJIOB

B 3¢eMHOU Kope. DPusmyeckue u XUMHYECKUE CBOMCTBA

xKeymesa H ero coeAuHeHuil. OKCHAbI, THUIPOKCHJIbI
ucomn xenesa (1) wmoxeneza (lll). Ilomydenue

H IIPUMCHCHHUC JKCJIC3a U CT'O CIIJIABOB.

Menp: mnosydeHue, (puU3NUECKHE U XUMHUYECKHUE
CBOWCTBA, TMPUMEHEHUE IMPOCTOrO0 BEIIECTBA U €TO
COCIUHCHUM.

[uuk:  momydeHue, (UBMYECKUE W XUMHUYECKHE
CBOWMCTBAa, MNPUMEHEHHUE TMPOCTOTO BEIIECTBA U €0
COCTUHECHU. AmdoTtepHbIe CBOICTBa OKCcHJIa

U TUAPOKCHIA IMHKA, THAPOKCOKOMILICKCHI ITMHKA.

Koppo3usg wmetamioB. CriocoObl

341U ThI

oT

kopposun. [lpuMeHeHue MetamioB B OBITY U

TCXHHUKCE.

Boiuuciaenus

— pacy€Thl Macchl BEUIECTBA WM 00bEMA ra30B
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10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJJHOIO M3 YYACTBYIOIIMX B PEAKLIUN
BEIIECTB; pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MTPOIYKTOB PEAKIIMH, ECIIH OAHO U3
BEIIIECTB UMEET MPUMECH;

— pacu€Thl Macchl (00BEMA, KOJIMYECTBA
BEILIECTBA) MTPOJYKTA PEAKLMHU, ECIIH OAHO U3
BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHOM

MacCOBOM J0JIeH paCTBopéHHOFO BCIICCTBA

IIpakTHyeckue padoTbI
No 7. Pemienne skCnepUMEHTAIBHBIX 3a4a4 110 TEME

«MeTamibl TOOOYHBIX TOATPYTII.

O6o0menne u cucrematuzamnusi mo teme: «OO0mMe
cBoiicTBa MeTaiwioB. OOmme cnocoObl MOTyYCHHUS

MetasuioB». Pabora ¢ Tectamu B hopmate EI'D

IIpakTueckune padoTbI
No 3. Pemienue skcriepuMeHTaIbHbIX 33/1a4 110

TeMe «MeTajuibly.
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O0001IeHne U cucreMaTu3anus no temMe «MeTrajuibl

no0ouHoi moarpymmsl». Tect B popmare EI'D

O060011IeHre U cucTeMaTu3alus 1Mo TeMe «MeTayibh. 1
Tectuposanue\Pemenue 3a1au B popmare EI'D
1 | 'eHeTHUECKAS CBS3H BEIIECTB 1
Brinonnenne ynpaxkHeHud no teme «l eHeTmueckas 1
CBSI3b KJIACCOB HEOPTAaHUYECKUX COEAUHEHUI
TectupoBanue\Pemenue 3a1a4d B popmate EI'D
O6oOmeHne W cucTeMaru3alusi 1Mo TeMe 1
«Hemetamnel. Meramns». Tect B popmate EI'D
1 | KonTposbHas paboTta 2 o teme | Kontponshas pabora 3 mo teme «Heopranmueckas 1
«Heoprannueckast XUMHsI» XUMUSD)
AHanu3 KOHTPOJIbHON PabOTHI. 1P
AHanu3 KOHTPOJIbHON PabOTHI. 1P
Pa3nen 3. Xumus u :ku3Hb (44\8 4)
(4+1)u . Tema 6. Xumus U :KU3Hb Tema 6. MeToabl NO3HAHUS B XUMHH. (10+5)u
XuUMHUS U )KU3Hb
1|Ponp XuMuM B 00€CIEUEHHUH DKOJIOTHYECKOH, 1
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3HepreTqu(:K0171 u HHHIGBOﬁ 6C3OHaCHOCTI/I,
Pa3sBUTHHU MCAWIIMHBI. IlonsTue o HAay4YHBIX
MCTOAdax IIO3HAHUA BCHICCTB H XHMHUYCCKHUX

peaKunil.

XUMHS TUIIUA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE
nobaBku. Ponp xumMum B oOecrieuyeHUM MHILEBON
oezonacHoctu. KocMmernueckne u napgpromepHbie
cpenctBa. beitoBas xumus. IlpaBunma Oe3omacHoro
UCITOJIB30BaHUS CPEICTB OBITOBOM XUMUU

B IOBCEIHEBHOM KU3HU.

XUMHSI B CTPOUTEIBCTBE. BaxkHeWIIe CTPOUTEIbHbIE
Marepuanbl  (LIEMEHT, OEeTOoH). XUMHUECKOE

3arpsi3HEHHE OKPYKAIOIIEH Cpelibl U €ro MOCIEACTBUS.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIIAIIAX
NPOMBIIIUICHHOTO  TOJYYCHUS  BaKHCHIINX

BCIICCTB.

HaquLIe IIPUHOUIIBI OpraHu3aliii XHMHYCCKOI'O

MPOU3BOJICTBA. [IpoMBIIIITIEHHBIE CITOCOOBI MOTYyUYCHUS
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BOKHEUIIUX BEIIECTB (Ha MpUMEpEe MPOU3BOJICTBA
aMMHMaKa, CEpHOM KHUCJIOTHI, METaHOJIa).
[IpoMblliUIeHHBIE  CHIOCOOBI  MOJIYYEHHUS METAJIOB

H CIIJIaBOB.

[IpoOnema mepepabOTKH  OTXOAOB U IMOOOYHBIX

IIPOAYKTOB. Ponp XUMHUN B o0ecIieueHnn

AHEpreTUYecKkor O0e3zonacHoCTU. [IpUHIMIBI «3eIEHON

XUMHUN).

YenoBek B MuUpEe BELIECTB U MaTepUasoOB:
BAKHENIINE CTPOUTEIIbHBIE MaTepralbl,
KOHCTPYKIIMOHHBIE MaTepHasbl, KPaCKH, CTEKJIO,
KepaMHMKa, MaTepuaibl Uil JJIEKTPOHUKH,
HaHOMATEPHUAJIBbI, OPTAHUYECKUE U MUHEPAIbHBIE

yI00peHus.

CoBpeMEHHBIE ~ KOHCTPYKLIMOHHBIE  MAaTEpHAJIbI,
KpPACKH, CTEKJIO, KEpAMMKA.

Marepuaisl JUid 2JIEKTPOHUKN. HaHoTexXHoJI0rnm

XuMHS B CEJIIBCKOM  XO3diicTBe.  OpraHuyeckue
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Y MUHEpaJIbHbIE yI00pEHHUS.

1| XumMHust W 30pOBbE  YEIOBEKA: IpaBHIIa 1
UCIIOb30BaHUsl  JIEKAPCTBEHHBIX IPENApaToB;
IpaBUJIa 0e30macHoOro UCITOJIb30BaHUS
npenapaToB OBITOBOM XUMHU B TOBCEIHEBHOM

KU3HU

[MoxarortoBka k k\p B popmare EI'D (vacts 1) 1P

[MoaroroBka k k\p B popmare EI'D (vacts 2) 1P

1P | UToroBast KOHTpoOJIbHAS paboTa Hrorosas koHTposibHAS pabota B popmate EI'D 1P

Hrorosast koHTposibHAs paboTa B popmare EI'D 1P

AHanuM3 UTOroBOM KOHTPOJILHOM padOThI 1P

1 u B Hepe10, BCero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMH

3 4 B Hee10, Beero 105 y,
n3 Hux 10 g

— pe3epBHOE BpeMs

YpoBeHb 00yueHust

[IpakTuyeckue paboThI

KonTtpomnbHbie paboThl

bazosniit

3

3

YrnyOneHHbIi

8
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