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MopesbHasi CHHXPOHM3MPOBaHHAs padoyasi mporpamMma
0a30BOr0 M yrjy0J1¢éHHOr0 M3y4YeHus! npeaMera « XuMushH»

(10-11 xnacen)

HOACHUTEJBHASA 3AIINCKA

MopenbHasi CHHXpOHU3UPOBaHHAsl paboyas mporpamMma 6a30BOro U yriy0iaEHHOTO
n3ydyeHus: npeamera «Xumus» B 10-11 kiaccax pa3zpaborana Ha ocHoBe Paboumx
nporpaMMm  cpeAaHero oOmiero oOpa3oBaHus 1O XUMUU (0a30BBIM  ypOBEHBD,
yrayOnEHHBIM  YpOBEHB), OJ0OpEHHBIX pernieHueM  ¢eaepalbHoro  y4eOHO-
METOJIUYECKOro 00beIUHEHUS TI0 001IeMy oOpazoBanuio ot 29.02.2022r., npoTOKOI
7122, coctaByeHHbIx Ha ocHOBe PenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O0 oOpazoBanun B Poccuiickoit ®denepauum», TpeboBaHuii K pe3yiabTaTam
OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl CpEAHETO 001Iero oopa3oBaHus,
MpeACTaBIeHHbIX B DenepaibHOM TOCYyAapCTBEHHOM OOpa30BaTEIbHOM CTaHIAPTE
cpenHero oduiero oOpa3zoBaHusl, (YTBEpKIAEH NprUKa3oM MUHHCTEpPCTBA 00Opa30BaHUs
n Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413, ¢ usmenenusimu ot 12
aBrycra 2022 r.), ¢ yuérom «KoHIENuy npenogaBanusi y9eOHOTo MpeameTa
«Xumusi» B oOpaszoBaTelnbHbIX  opranuzanusax  Poccuiickoii ~ ®Deneparum,
peanu3yrouMx OCHOBHbIE 0O0HIe00pa3oBaTeiIbHble MpOrpamMMmbl»  (YTBEpXkKACHA
Pemrennem Komnernn Munnpocsemenuss Poccnn, nporokost ot 03.12.2019r. Ne TTK-
4BH) u (QenepanbHOl paboueili mporpamMmbl BocmuTaHus. OCHOBY TMOAXOJ0B K
pa3paboTKe MOJENbHON CHUHXPOHU3MPOBAHHON paboueil mporpaMMbl 0a30BOTO U
yray6nénHoro uzydeHus npeamera «Xumusi» B 10-11 kiaccax, K OIpeneneHHIO
oOmet crpateruu 0Oy4eHUS, BOCIIUTAHUS W PA3BUTHS OOYYAIONMIUXCS CPEACTBAMU
ydyeOHOro mnpeamera «XuMus» Ha 0a30BOM YPOBHE COCTaBUJIIM KOHIENTYyalbHbIE
nooxeHuss OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IICJICH, COJEpIKaHMS,

pe3ynbTaToB 00y4YeHUsI U TPeOOBaHUI K YPOBHIO MOJTOTOBKH BBIMTYCKHHKOB.
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W3ydyenne mpeameTa, peamuzyemMoe B yCIOBUAX  auddepeHIMpOBaHHOTO,
npopUILHOTO  OOy4YeHHs,  IPHU3BAHO obecnieuuTs  001I€00pa30BATEIBHYIO
U OOMICKYJBTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJBI, HEOOXOIUMYIO IS
aJanTaiuu UX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM KH3HU B COLIMYME, a TaKKe IS
NPOAODKCHUST OOYy4YeHHS B CPEAHMX CIHEIUAIBHBIX H  BBICHIUX  YYEOHBIX

opraHu3anusx, B KOTOPBIX XUMHS ABJISICTCA OI[HOﬁ N3 IIPUOPUTCTHBIX AUCHUIIINH.

B cooTBeTcTBMM ¢ MaHHBIMH TIOJOKEHUSMH MOJCIBbHAS CHHXPOHH3WPOBAHHAS
paboyas nmporpamMma cpeaHero ooOmero oOpa3oBaHuss (0a30BBIi  YPOBEHb):
yCTaHaBIMBaeT  00s3aTeIbHOE  (MHBApHMAHTHOE)  MPEAMETHOE  COJEpIKAHUE,
ompenenseT KOJIMYSCTBCHHBIC M KAaueCTBEHHBIE €r0 XapaKTePUCTUKH Ha KaXIOM
dTame W3y4YeHUs TMpeaAMeTa, MpeayCMaTpUBaeT NPUHIUIBI CTPYKTYPUPOBAHHUS
coJiep KaHUs U pacTpeIe]ICHUS €ro Mo KjaccaM, OCHOBHBIM pasjiejiaM U TeMaM Kypca;
naéT MpPUMEpPHOE pachpeereHrue y4eOHbIX YacoB IO TEMAaTUYECKHM paszjiesam,
PEKOMEHIYEeT MPUMEPHYIO TOCJIEIOBATEILHOCTh U3YUYEHUSI OTICIBHBIX TEM Kypca C
YIETOM MEXKIPEIMETHBIX H BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM  y4eOHOTO
mporiecca, BO3pacTHBIX — ocoOeHHocTed  ywammuxcs 10-11  kmaccoB;  maér
METOAMYCCKYI0 HHTEPIpETAINiO0 IIeJIeid HW3y4YeHUs TpeaMera Ha  YpOBHE:
COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpEAHEero oOliero oOpa3oBaHMUS,
coJiepKaTeIbHONW XapaKTEPUCTUKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl CpeIHEro oOmiero oOpa3oBaHus (JIMYHOCTHBIX,
METaINpeAMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHLHOU
JESTETPHOCTH YYEHUKA TI0O OCBOCHHUIO cojepxaHus npeameta. [Io Bcem Ha3BaHHBIM
MO3UIMSM B TIporpaMMe CoOOJII0JicHAa TMPEEeMCTBEHHOCTh ¢ Paboueit mporpammoi
OCHOBHOTO 00111er0 0oOpa3oBaHus 1Mo Xxumuu (mis 8—9 kimaccoB 00pa3oBaTebHBIX

opraHu3zaiuii, 0a30BbIii YPOBEHb).



MopenbHasi ~ CUHXpPOHM3UpPOBaHHas  pabodass  mporpamMma  HMEET  LeJb
CUHXPOHU3HUPOBATh COJEpKAHUE y4yeOHOro MpeAaMeTa Il U3yYeHUs MpeaMeTa
«Xumus» B 10-11 xnaccax B paMkax MyJabTUIPOGUIBHOTO y4eOHOTO IJIaHa.

Hemu u 3agaun ydyeOHOro mnpeamera «XuUMHS» B COOTBETCTBYIOIIEM pasjelie
IpOrpaMMBbl MPEACTABICHBl COBMECTHO, KakK JIsl 0a30BOTO, mMakK u 0/ yenyoiéHHo2o
ypoenetit,

B paznene Ilnanupyembie pe3ylbTaTbl OCBOCHUS YYEOHOTO MpeaMeTa «XHUMUS»
CUHXPOHU3ALMS MPEJCTaBICHA B BUE JIONOJHEHUS K 0a30BOMY YPOBHIO, 2 UMEHHO,
[IpenMeTHbIe pe3yabTaThl, JOCTUTaeMble OOYYAIOIIMMUCA Ha YIriyOJEHHOM ypOBHE
M3yUCHHS XUMHUH, BBILICICHBI KYPCUBOM .

B pasnenax Copnepxanue martepruana M TemaTndecKkoe IJIaHUPOBAHUE HMEETCS

~ ~ 2
BBIACJICHHBIM MATCpHall, UMCIOIINH IIOJYCPKHBAHHUC Kd4aK Ha 6330BOM, TaK W Ha

yIIyON€HHOM YpPOBHSX, KOTOPBIM H3y4aeTCs B O3HAKOMUTEIHHOM IUIaHE W HE
BKJIIOUYAETCS B COCTaB MPEAMETHBIX pe3ysibTaToB ocBoeHus OOIT COO.

B pasnmene Temarndeckoe TIUTaHUPOBAaHWUE TPUHINAN CHHXPOHU3AIMH IPOSIBICH
CIeAYIOIIMM 00pa3oM: 4achl HENENbHOW HArpy3Ku i yriayOi€HHoro u 6a3oBOro
YpOBHEW yKa3aHbl TAKUM 00pa3oM, YTO OJHA TeMma (OJUH Yac B HEAEI0) eIuHa IS
JIBYX YpOBHEH, a OCTaJdbHBIC JBa 4Yaca W TEMBl HEICIHHOM HArpy3KH IS
yriyONnE€HHOTO YPOBHS YKa3aHbl B CTPOKaX HUXKE U TOJBKO JJIA 3TOr0 ypoBHS. YacThb
PE3EPBHBIX YacOB MO3BOJMIA BCTPOUTH HEOOXOIMMOE KOJUYECTBO YacOB B TeMax
M3YUYCHUS, a TAK)KE OPraHU30BaTh M TEMAaTHYECKOE TTOBTOPEHNE KaK Ha 0a30BOM, Tak
Y Ha YyIIyOJIEHHOM YPOBHSIX, U UTOTOBOE MOBTOPEHME; B rpadax «KommuecTBo yacoB

yKa3aHbl TAaK)Ke T€ Yachl, KOTOPBIE B3SITHI U3 pe3epBa (yKazaH CUMBOJ «P»).

'Kypcusom B TekcTe nporpammbl B pasgenax « Llenu v 3agaumn», «NpegmeTHble pe3ynbTaTbl» BblaeNeHbl
3/1IEMEHTbI, KOTOPble NPeACTaBAEeHbl A1 U3YYEHUS Ha Yry6EHHOM ypOBHeE.

2|-|OLI,‘-IGDI-(I/IBaHl/Ie nmeetT matepuan, KOTOprVI n3y4yaeTcA B O3HAKOMUTENIbHOM MJ1aHE N HE BK/TIKOYAETCA B

COCTaB NpeaMeTHbIX pe3yabtatos ocsoeHma OOMN COO.
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I[Ipu dopmupoBanun TeMaTUYECKOro IUIAHUPOBAHUSI  MPEIYyCMATPUBAIIOCH
pacmpenesieHue 4YacoB BHYTPH TeM U MEXAYy TEeMaMH C Ielbl0 OOecredeHus
HEACNbHON Harpy3ku g OOydYarolmUXCs, M3YYaIOIIUX XUMHUIO Ha YriyOJaéHHOM
ypoBHe. llepepacmpeneneHne 4YacoB MEXJIy HEKOTOPHIMU TeMaMHU I03BOJIUJIO
COXpaHUTh TEMaTHYECKUU yueOHBIN 00BEM MaTepHalia, UCIOJIb30BAaHUE PE3EPBHBIX
JacoOB TaKkKe OO0CCIeUmsi0 HaJW4Yhe YYeOHBIX YacoB Ha 00O0OIIEHWE, HWTOTOBOE
MOBTOPEHUE U KOHTPOJIb y4eOHOro marepuana. Takum o0pa3oMm, CHHXpPOHHU3AIUS
TEMaTUYECKOTO TIAHUPOBaHUs 0A30BOTO U YIIyOIEHHOTO YPOBHEH M3YUCHHS] XUMUU
MOJIHOCTBIO COXpaHUJIa COAepKaTeNbHbIM aclieKT nporpamMmmsl KypcoB 10-11 knaccos
U1 MYJIBTUITPO(UIIBHOTO YY4EOHOTO IIIaHa.

JlaHHasi MporpaMMa sIBIISIETCS. OPUEHTHPOM [JIsl COCTaBJICHUS pabovnx Mporpamw,
aBTOpPbl KOTOPBIX MOTYT MPEUIOKHUTh CBOM MOAXON K CTPYKTYPUPOBAaHUIO U
MOCNIEAOBATEILHOCTH HW3YYECHHsST Y4YeOHOro Marepuana, a TakKe CBOE BHUICHHE
OTHOCHUTENIFHO BO3MOXKHOCTH BBIOOpa BapHUaTHBHOM COCTaBISIONIEH CONEp:KaHus
npeaMeTa JOMOIHUTENBHO K 00513aTeIbHON (MHBApUAHTHOM) YacTH €ro colep KaHus
B paMKax pE3epBHBIX YacoB. Pe3epB ydeOHOTO BpPEMEHH pPEKOMEHAYETCS MJis
peaiu3allud aBTOPCKUX MOJXOJOB K HCIOJB30BaHUIO pa3HOOOpa3HbBIX (opm

OpraHu3aluu y4eOHOro mporecca.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «XUMMUS»

XuMuueckoe 00pa3oBaHHE, TMOTy4yaeMOE€ BBIMYCKHUKAMH CpPEIHEH IITKOJIBI,
ABJISIETCSI HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIY>KUT 3aBepIIAIOIIUM
ATAlOM pealu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOUYEBBIX
IIEHHOCTEHW, TPHUCYIIUX IIEJIOCTHOM CHUCTEME XHUMHUYECKOTO oOpa3oBaHUsA. OTH
IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPO/IbI, HGOPMUPOBAHKS MUPOBO33PEHUSI U
oOIel KyJbTyphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 37I0POBBIO M IPUPOJHOM cpene. Peanu3yercs: Xumudeckoe 00pa3oBaHKe



yUaluXcsl CpeHEN MIKOJIbl CPEJCTBAMH YU4eOHOTO MpeameTa « XuMus», CoaepKaHme
U TOCTPOCHHE KOTOPOTO OIpPEENCHbl B MpOTrpaMMe ¢ YYETOM cHenuuku HayKu
XUMUH, €€ 3HAUCHHs B MO3HAHUHU MPHUPOABLI U B MATEPUAIbHOMN XU3HHU OOLIECTBA, a
TakkKe ¢ Y4ETOM OOIMX MeJied W MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpelHero obmiero obpasoBanusi B Poccuiickoit ®enepanuu.
Tak, Hampumep, npu (OPMHPOBAHUU COAEPKAHUS NpeaMeTra «XUMHS» YUTCHbI
CJIEIYIOLIUE MOJIOXKEHUS O creluprKe U 3HAYCHUU HAYKU XUMUU:

XuMHUsL Kak 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIpaeT ocoOyio pojib B
COBPEMEHHOW IMBWIN3ALIMHY, B CO3JaHIUHN HOBOM 0a3bl MaTepualibHOM KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (POPMUPOBAHHE pALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B
CO3JaHUE LEJIOCTHOIO MPEJCTABICHUS 00 OKpPYXalolleM MHpE Kak O €IUHCTBE
IpUPOJBI U YeNOBeKa, KOTopoe (OpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAHUS
BEILIECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKAY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTSIMU IIPUMEHEHHUSL.

CoBpemeHHass XHUMHS KaK HayKa CO3MJATENbHAs, KaK HayKa BBICOKHX
TEXHOJIOTHI HallpaBJieHa Ha pelIeHUe TJI00ATBbHBIX MPOOJeM yCTOMYMBOTO Pa3BUTHSA
YEeJIOBEYECTBA —  CBIPbEBOM, JOHEPreTUYECKOW, IHINEBOM, HAKOJOTHYECKOH
0e30macHOCTH W OXpaHbl 3/0pOBbS. TECHO B3aUMOACUCTBYS C JIPyTMMHU
€CTECTBEHHbIMU HayKaMH, XMMHUS CTajla HEOThEMIJIEMOUN YaCTbI0 MUPOBOU KYJIBTYPBHIL,
HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO TPYAA U KHU3HU KaXKJI0T0 YieHa 00IIecTBa.

B cootBercTBUM ¢ oO0mmmu nensmu u npunnunamu COO copepkaHue mpeameTa
«Xumus»  (10-11  kmaccel, 0a30BbIii  YypOBEeHb M3Y4Ye€HHsI) OpPHUECHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YyYalOIIUXCsl, HEOOXOAUMYIO
UM ISl BBIPaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUEHUS B
KHU3Hb COLMYMa, MPOJIOJKEHUSI 00pa30BaHus B Pa3IMUHbIX 00JIaCTSAX, HE CBSI3aHHBIX
HETOCPEACTBEHHO C XUMUEH.

CocraBnsiolmiuMu ~ mpeaMeTa  «XUMHs»  SABISIOTCA  0a30Bble  KypChl  —

«OpI‘&HH‘IﬁCKaS{ XUMUA» H «06]_]_18.5{ N HCOpraHMYcCKasa XuMUA», OCHOBHBIM
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KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HayKH: cHcTeMa
3HaHUU [0 HEOPTaHWYECKOM XMMHHU (C BKJIFOUEHUEM 3HAHUN M3 OOIEH XUMHH) U
OpraHn4eckon xumuu. OOpMHpPOBAHME NAHHOM CHUCTEMBI 3HAHUM NPU HU3YYCHUHU
npeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3usi BEILIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U Teopuil XxuMuu. CTpyKTypa colep KaHUs
KypcoB — «Oprannueckas xumus» ©u «OOmas W HeOpraHudeckas XuMUD)
chopMUpOBaHa B MpOorpaMMe IO XMMHM Ha OCHOBE CHUCTEMHOIO MOAXoAa K
U3YYEHUI0 Yy4yeOHOro marepuasa U OOYyCIIOBJIEHa HMCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAaHUU Ha OMNpPEICIEHHBIX TEOPETHYECKUX YPOBHAX. B Kypce
OpPraHUYeCKOM XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU
CTPOEHHUS OPraHMYECKHX COEAMHEHUM, a TaKkK€ Ha YPOBHE CTEPEOXMMHYECKUX U
AJIEKTPOHHBIX MPEACTAaBIEHUN O cTpoeHuu BemecTB. CBeneHUs 00 M3y4aeMbIX B
Kypce BEIIeCTBaX [JalTCs B pa3BUTUM — OT YIJIEBOJOPOAOB [0 CIOXKHBIX
OMOJIOTUYECKH AaKTHBHBIX COEIMHEHUU. B Kypce OpraHmyeckod XUMHUHU MOJTYYaroT
pazButue c(opMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
MEPBOHAYAJIbHBIE TMPEJICTABICHUS O XUMHUYECKOW CBSI3M, KJIacCU(UKAIIMOHHBIX
IIPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMS, O XUMHUECKOU
peaKInH.

B npenmere «Xumus» 6a30BOT0 ypOBHS pacCMaTPHUBAETCSl U3yUYECHHbBIM HA YPOBHE
OCHOBHOr0 0011ero o0Opa3oBaHHUsl TEOPETUUYECKUMH MaTepuan U (aKTOJIOTUYECKUe
CBEJICHUS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mmas
Y HEOpraHUYeCcKas XUMHUs» 00ydaromUMCs IPEAOCTaBISIETCS] BO3MOKHOCTh OCO3HATh
3HaYeHUE MEPUOJINYECKOr0 3aKOHa C OOIIETEOPETHUECKHX M METOIOJOTHYECKUX
MO3ULIUNA, TITy0Xe MOHATh UCTOPUYECKOE HM3MEHEHUE (PYHKIMI ATOro 3akoHa — OT
oboOmatomiei 10 oOBbsCHAIOWIEH M mporHosupyromeid. Enunas cucrema 3HaHUN 0
BKHEUIMX BEIIECTBaX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U MPUMEHEHUH, a TaKXKe
O XHUMHMYECKHX pEaKlUMsX, HUX CYIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaAHUs

nomonHsieTcs B kKypcax 10 m 11 kimaccoB aneMeHTamMu comepKaHusl, UMEIOIIUMH
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KyJbTYPOJIOTUUECKUI M TPUKIAAHOW XapakTep. T 3HAHUSA CIHOCOOCTBYIOT
MOHUMAaHHWIO B3aWMOCBSI3M XHMHU C JPYTUMH HayKaMH, PacKphIBaloT €€ poib B
MO3HABATENIBHOM M  NPAKTHUYECKOW JIeATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCTIMTAHUIO YBAXCHUS K MPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPUU U MPAKTUICCKUX
NPUTIOKEHUN XUMUH, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TIPOOJIeMax, CBA3aHHBIX C XUMHUEH, KpUTHUECKU OCMBICIIUBATh
MHPOPMAIIMI0O W  TPUMEHITh e I  TIONOJHEHUS 3HAHWHA, pEIICHUs
MHTEJJICKTYalIbHBIX U IKCIIEPUMEHTAIBHBIX MCCIIEe0BAaTeNbCKUX 3a1a4. CoaepiKkaHue
yuyeOHOro mnpeamera «XUMHs» JaHHOTO YPOBHS M3YYEHHUS OpPUEHTHPOBAHO Ha
dopMupoBaHUE y OOYyYaroIIMXCS MHPOBO33PEHUYECKOM OCHOBBI JJisi TOHUMaHUs
bunocopckux wuaeH, TaKMX KaK: MaTepUaIbHOE EIWHCTBO HEOPraHUYECKOTO U
OpPraHUYECKOTO MHUpa, OOYCIOBJIEHHOCTh CBOWCTB BEIECTB HX COCTaBOM U
CTPOCHHEM, TMO3HABAEMOCTh MPHUPOHBIX SBICHUN MyTEM SKCIEPUMEHTA M PEIICHUS
NPOTUBOPEUYNI MEXTy HOBBIMH (aKTaMd W TEOPETHYECKHMH TPEANOCHUTKAMH,
OCO3HaHUE POJIM XMMHUHU B PEIIEHUH SKOJOTMUECKHX MpoOjeM, a Takxke HpodiiemM
cOepeKeHHUS DHEPTeTHUECKUX PECYPCOB, CHIPhS, CO3JAHMS HOBBIX TEXHOJOTHH U
MaTepUasoB.

B mnane perienus 3aay BOCOUTAHUS, PA3BUTUS U COIMATM3AIMNA O0YYaIOIIUXCS
OPUHATBIE TPOTPAaMMOM MO XUMHH TOIXOJbl K OINPEACNCHUIO CONEpKaHUA W
MOCTPOEHHS TpEeAMETa npeaycMaTpuBaloT  (GOPMUPOBAHME Y  OOYYarOIIMXCS
YHHUBEPCAJIbHBIX yUEOHBIX NEHCTBUH, UMEIOMINX 0a30BOE 3HAUYCHUE ISl Pa3INIHBIX
BUJIOB JICATEILHOCTH: pEIIeHUs TMpo0JjeM, TIOWCKa, aHalu3a u 0o0paboTKH
uHdopMaIuu, HEOOXOAWMBIX HJii TMPUOOPETEHUsS OMbITa MPAKTUYECKOW W
HCCIIEIOBATENLCKOM IeATEIbHOCTH, 3aHIMAIOIICH BaKHOE MECTO B IMMO3HAHUU XUMUHU.

XuMus Ha YPOBHE YIJTyOJEHHOTO H3yYeHHUs 3aHUMAET BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpazoBanus yuamuxcs 10-11 xmaccoB. M3yuenue
npeaMeTa, peann3yeMoe B YCIOBHSIX AU(GEpEHINPOBAHHOTO, TPOPUIHHOTO

oOyueHus1, IpU3BaHO OOECHeUnuTh 00I111e00pa30BATENbHYIO U OOIIEKYIBTYPHYIO
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HOJATOTOBKY BBIITYCKHHUKOB IIKOJbI, HEOOXOJUMYIO JJIs ajanTallMd HX K OBICTPO
MEHSIOLIMMCS YCIIOBUSAM >KU3HHU B COLIMYME, a TAKXKE JJIS POJIOJKEHUSI 00yUEeHUsI B
opranm3anusx NpodecCHOHATBHOIO0 O00pa30BaHMs, B KOTOPBIX XHUMHS SIBISETCS
OJTHOM W3 NPHUOPUTETHBIX ITUCHMIUIMH. B mporpamme mo XuMHM Ha3Hau€HUE
npeaMeTa «XUMHUS» TOJMy4daeT MOAPOOHYH0 MHTEPHPETALUI0 B COOTBETCTBHU C
ocHoBononarapmumu  nojoxkeHuasmMu GI'OC COO o B3auMO00YCIOBICHHOCTH
Lesel, colepkKaHusl, pe3yJpbTaToB OOy4YeHUs U TPEOOBAHUH K YPOBHIO MOJATOTOBKU
BBIMTYCKHUKOB. CBUAECTETCTBOM TOMY SIBIISIIOTCSA CJIEAYIOIIME BBHITIOTHSIEMbBIC
IPOrpaMMOi 0 XUMHUH (PYHKILIHH:

WH(POPMAIIMOHHO-METOIUYECKasl, peamu3alus KOTOPOi 0OecCIeuynBaeT MOTyICHHE
IPEJICTAaBICHUS O LIESIX, COACpPKAHUM, OOIIEH CTpaTeruu o0ydyeHusl, BOCIUTAHUS U
pa3BUTHS 00YJAIOMIMXCS CPEICTBAMU MPEAMETA, U3Yy4aeMOro B paMKaX KOHKPETHOTO
npodus;

OpraHMU3allMOHHO-TIJIAHUPYIOIIasl, KOTopas MpeAyCMaTpUBAaeT  ONpEeiICHUE:

NPUHLIKIIOB CTPYKTYPUPOBAHUS U MOCJIEIOBATEILHOCTH U3YUEHHS y4eOHOTrO
MaTepuana, KOJTMUYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePUCTHK;

HOJIXOJ0B K (OPMHUPOBAHUIO COJEPKATEIBHONH OCHOBBI KOHTPOJII W OLIEHKU
o0Opa30BaTeNbHBIX JTOCTHKEHUH OO0y4arouIMxcs B paMKaX HTOrOBOHM aTTecTaluy B
dbopMe eANHOTO TOCYIapCTBEHHOTO SK3aMEHA 10 XUMUH.

[Tporpamma a1 yriyOaEHHOTO U3YUYEHUSI XUMUH:

yCTaHaBIMBAaET WHBApUAHTHOE TIPEIMETHOE COJAEp)KaHHe, o0sA3aTeNbHOE IS
M3YYCHHUS B paMKax OTHEIbHBIX Mpoduieii, mpearycMaTpuBaeT pacrpeiesieHue u
CTPYKTYpUPOBAHUE €T0 MO KJaccaM, OCHOBHBIM COJEpPKATeJIbHBIM JIMHUSIM/pa3ienam
Kypca,

naéT TpUMEpHOE pachpeneeHne y4eOHOTO BpEeMEHH, PEKOMEHIYEeMOTO IS
U3YYEHHUS OTIEIbHBIX TEM;

npesaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh U3yUeHHUsl Y4eOHOro marepuana ¢

Y4ETOM JIOTMKH ITOCTPOECHUS KypCa, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3EH;
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Ta€T METOJUYECKYI0 HWHTEPIpEeTaluio Leled W 3a7ad M3y4deHUus IpeaMera Ha
yrayOJaEéHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHEro
oOmero  oOpa3oBaHHs, COJEPKATEIBHOM  XapaKTEPUCTUKH  IUIAHHUPYEMBIX
pPE3yNIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTENbHOW MPOTrpaMMbl CPEIHEro OOIIero
oOpa3zoBaHusi (JINYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHJIOB yu€OHO-TIO3HABATEIbHBIX JEUCTBUN OOYYarOIIETOCs MO OCBOCHHIO
coJiepKaHus IPeIMETA.

ITo BceM MO3HULMSAM B IIPOrpamMMe IO XMMHH NPEAYCMOTPEHA IIPEEMCTBEHHOCTb C
oOyuyeHHeM XMMHMHM Ha YpOBHE OCHOBHOTO oOuiero obpasoBanus. [Iporpamma mo
XUMUHU CIYKAT OPUEHTHUPOM JUJISl COCTABJIEHUS aBTOPCKUX pabOyux IporpamMm. 3a
npejesaMyd YCTaHOBJIICHHOM MPOrpaMMON MO XMMHUHU 00s13aTeIbHON (MHBapUAHTHOM)
COCTaBJISIIOLICH coliep)kaHusl yueOHOro npeamMera «XUMHs» OCTaETCsl BO3MOKHOCTD
BBIOOpAa €ro BApUATUBHOW COCTABJISIONIEH, KOTOpas JOJDKHA ONpENEesIThCS B
COOTBETCTBUHM C HaIlpaBJICHUEM KOHKPETHOro mpoduisi o0ydeHus. ABTOpaMu
pabouux TPOrpaMMm MOKET OBbITh MPEAJIOKEH WHOM TOJXO0J K CTPYKTYPUPOBAHHIO
y4eOHOIro Marepuasia M MOCIeq0BaTEIbHOCTH €ro U3yYeHHUsl, CBOE€ BUACHHE MyTEU U
Croco0oB (pOPMUPOBAHUSI CUCTEMBI MTPEAMETHBIX 3HAHWUN, YMEHUN U BUAOB y4eOHOMN
NEeSATEIBHOCTH, & TAKXKE CUCTEMbI CIOCOOOB M METOAMYECKUX MPUEMOB IO Pa3BUTHIO
¥ BOCITUTAHUIO 00YyYaOIIUXCS.

B cootBercTBUM ¢ KoHUeNTyanbHbIMU NoJokeHUAMU PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro U yriyOJIEHHOTO YpOoBHEH B cucreme AudPepeHImpoBaHHOIO
oOyueHuss Ha YpOBHE CpenHero oOmiero oO0pa3oBaHUsS XHMHS Ha ypOBHE
yrayONE€HHOTO M3y4YEHHs HANpaBIeH Ha pealM3aliilo MPEEeMCTBEHHOCTH C
MOCJIEIYIOUIUM 3TaroM IMOJIYyYEHUsT XUMHUYECKOro o0pa3oBaHUs B paMKaxX H3y4ECHUS
CHEIUaIbHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKUX JHUCIHMIUIMH B BYy3aX U
OpraHu3alMsIX cpeaHero npodeccuoHaIbHOro oopasoBanus. B 3Toil cBsi3u U3ydeHue
npeaMeTa «XUMHs OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacIlIMpeHue u

yrayOieHne TeOPETHUECKON U MPAKTUYECKOM MOArOTOBKM OOYyYarolmuxcs,
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BBIOpABIIMX OMNpeAeNEHHbIA Tpoduiib 00ydeHUs, B TOM 4YHUCJIE C MEPCHEKTUBOU
MOCJIEAYIONIETO  MOJIYYeHHS  XMMHYECKOro oOpa3oBaHMs B  OpraHU3alMsIX
npodeccuonanmbHOro obpazoBanms. B cBere TpeboBammit PI'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelibHOM MPOrpamMMbl
cpenHero oOIero oOpa3oBaHUs H3y4YeHHE NpeaMeTa «XUMHS» OpPUEHTUPOBAHO
TaK)Ke€ Ha PEIICHUE 3a7a4 BOCIHUTAHMS U COLMAIBHOTO PAa3BUTHA OOYy4YarOIIMXCA, HA
(dbopMHUpOBaHNUE Yy HUX OOIICHMHTEIICKTYaIbHBIX YMEHUM, YMEHUIN paruoHaIU3aIuu
y4eOHOTO TpyJa UM OOOOMIEHHBIX  CIOCOOOB  JIESITEIBHOCTH,  HMMEIOIIHNX
MEXIUCITUTUTMHAPHBIN, HAAMPEIMETHBIN XapakTep.

XvMHSI HA YpOBHE YTIyOJEHHOTO M3YyYEHHMs BKIIIOYAET YriIyOnEHHbIE KypChl —
«Oprannyeckas xumusi» U «OO1mas u HeopraHuyeckas xumus». [lpu onpenenenuu
MOJIXOJ0OB K OTOOPY U CTPYKTYPHOW OpraHu3ali COAEpXKaHHs 3TUX KypCOB B
MporpaMMe Mo XMMHUHU 32 OCHOBY NpHHATHI nojoxeHuss GI'OC COO o paznuuusix
0a30BOro v yriiyOJa€HHOro YPOBHEHW M3ydeHUS MPeIMETA.

OcHoBy coxaepxanusi KypcoB «Opranudeckas xumusi» U «OOmas wu
HEOpraHnYecKas XUMHUsD» COCTABIISIET COBOKYIMHOCTb NMPEIMETHBIX 3HAHUM U YMEHUH,
OTHOCSIIIUXCS K 0a30BOMYy YpOBHIO M3Yy4YEHHs MpeaMera. JTa CUCTeMa 3HaHUU
MIOJIy4aeT ONPEAEIEHHOE TEOPETHUYECKOE JOIMOJIHEHHUE, MO3BOJIIIOUIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OoibIuii 00bEM (akTosiormueckoro wmarepuana. Ha
yrayOnEHHOM  ypOBHE  HM3YYEHMs  MpeameTa  obecrieyeHa  BO3MOXKHOCTH
3HAYUTEIBHOTO YBEJINYEHUsI 00bEMA 3HAHUM O XMMUYECKHX AJIEMEHTAaX M CBOMCTBAaX
WX COCJIMHECHUN HAa OCHOBE PACIIMPEHUS U YTIIyOJICHUs TPECTABICHUN O CTPOSCHUU
BEIIIECTBA, XHWMHYECKOM CBSI3M U 3aKOHOMEPHOCTSIX MPOTEKAHHsSI PEaKIui,
paccMaTpUBaeMbIX C TOYKH 3PEHUS] XUMHUUYECKOM KWUHETUKH M TEPMOIUHAMMKHU.
N3yuenune nepuoanyeckoro 3akoHa M Ilepuogmyeckoil cuUCTEMBI XMMHYECKUX
AJIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUIX O
CTPOEHUHU aToMa. XUMHUYECKas CBS3b OOBSICHSAETCA C TOUKH 3PEHUSI SHEPreTUYECKHUX

M3MEHEHUHN MpHu e€ oOpa3oBaHMM M PA3PYIICHUHU, a TAKXKE C TOUKH 3PEHUS
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MexaHu3MOB e oOpaszoBaHus. M3ydeHue TUIOB peakiuil  JOMOJHSAETCA
(dbopMHUpOBaHUEM TIPEICTABICHUNA 00 3JEKTPOXUMHUECKUX MPOLECCaX U DIIEKTPOIIU3E
pacIuIaBoB U paCTBOPOB BEIIECTB. B Kypce opraHnyeckoil XUMHH MPU pacCMOTPEHHUH
PEaKIMOHHON CIOCOOHOCTU COENMHEHUM yaenseTcs oco0oe BHUMaHKe BopocaM 00
AIEKTPOHHBIX AP PeKTax, 0 B3aUMHOM BJIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakumii. Ocoboe 3Ha4YeHHE HMEET TO, YTO Ha COAEpP)KaHHE KYpCOB XHMHH
yrayOaE€HHOTO YpOBHS M3YYEHUs Uil KJIACCOB OmpenenéHHOro npoduiis (riaBHbIM
0o0pa3oM Ha UX CTPYKTYpPY M XapakTep AOMOIHEHUH K OOIIel cucTeMe MpeaMETHBIX
3HAaHUN) OKa3bIBAIOT BIUSHUE CMEXHbIE MpeaMeThl. Tak, Hampumep, B COJEp:KaHUU
npeaMera JJis KJIacCoB XMMHKO-(pU3MUecKoro npoduis 0onpuioe 3HaueHuEe OyIyT
MMETh 3JIEMEHTHI Y4eOHOro MaTepuana o oouieit xumu. [lpu n3yuenuu npeamera B
JAaHHOM CJy4yae akLEHT OyJeT caeiaH Ha OOLUIHOCTh METOJIOB MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TEOpHs
(MonekymsipHas Teopusi B (PU3HKE), 3aKOHBI COXPAHEHHS] MAacChl U SHEPIHH, 3aKOHbI
TEPMOJMHAMMKH, JIEKTPOJIN3a, MPEACTABICHUS O CTPOSCHUHU BELIECTB M Jpyroe. B
collepKaHUM MpeAMeTa JUIsl KJIaCCOB XUMMKO-OMOJIOTHYECKOro npoduis OoNbIInn
yIETIbHBIA Bec Oy/leT UMETh opraHudeckas Xumus. B aToMm ciydae npenocTasisiercs
BO3MOXKHOCTh JJIs1 60siee 00CTOSATENIbHOTO pacCMOTPEHUSI XUMUYECKOM OpraHu3aluu
KJIETKM KaK OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOMl BXOIAT, K MIPUMEPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUAbI, OCJKH, YIJIeBO/bl, HYKJICHHOBBIE KHUCIOTbI
u apyrue. [Ipu 3TOM 3HaHMSA O COCTaBE W CBOMCTBAaxX MPEICTABUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIIy)KaT OCHOBOW JUISI HW3Y4YEHHUS CYLIHOCTH
poLeccoB (POTOCUHTE3A, JbIXaHUS, TUILEBAPEHHUS.

B nnane QopmMupoBaHMS ~OCHOB HAYyYHOTO MHMPOBO33PEHHS, OCBOCHHS
OOIICHAYYHBIX METOJIOB MO3HAHUSA W OIbITa MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUU HW3Yy4YeHHE TMpeaMeTa «XUMHUsS» Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEJAMETHBIX CBSI3IX C YYEOHBIMU MpEeIMETaMH, BXOJSALIIMMU B COCTaB

npeaMeTHbIX obsacteil «EcTecTBeHHOHAy4YHBIE MpeaMeThl», «MaTemaThka H
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uHpopmaTrKa» U «PyccKui S3bIK U TUTEPATYPAy.

[Tpu n3ydyeHnn yuyeOHOTo nmpeamera « XuMus» Ha YIITyOJIEHHOM YPOBHE TaKKe, Kak
Ha YpPOBHE OCHOBHOI'O W CpeIHero oOmiero oobpa3oBaHus (Ha 0a30BOM YypOBHE),
3a/aueil TEPBOCTETICHHONW 3HAYMMOCTH SIBJIAETCS (DOPMUPOBAHME OCHOB HAyKH
XUMHUHU KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON AESTENbHOCTU
YeJIoBeKa M OJHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJbTyphl. Pemienue 3Toil 3agaun Ha
yriyOn€HHOM YPOBHE M3YUCHHUS MPEAMETa MPEAroiaracT pean3aliio TaKuX IeJICH,
KaK:

dbopmMHpoBaHUE PECTABICHUM:

0 MaTepHUaJbHOM EAMHCTBE MHpPa, 3aKOHOMEPHOCTSX M I03HABAEMOCTH SIBIICHUU
MIPUPOJBI, O MECTE XUMHH B CHCTEME CCTCCTBEHHBIX HAyK W €€ BEAyIIeH pojid B
o0OecreueHnn YCTOWYMBOTO pa3BUTHSA 4YEJIOBEUECTBA: B PEIICHUH MPoOJeM
HKOJIOTUICCKOH, DHEPTETUICCKOM 1 MUIIEBON 0€301MaCHOCTH, B Pa3BUTUHA MEIHIINHEI,
CO3/JaHMM HOBBIX MAaTEpPHAIOB, HOBBIX HMCTOYHUKOB DHEPIHH, B OOECICUECHUU
paIMOHAIBHOTO TIPUPOAOIIONB30BaHUS, B (POPMUPOBAHUN MHUPOBO33PECHHS U OOIIEH
KYJbTYphI YEJIOBEKA, a TaKKe DKOJIOTHYCCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOMN CPEJIC;

OCBOCHHME CHCTEMBl 3HAHHWH, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTABISAIOLICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpA: (QyHIaMEHTaJIbHBIX TOHSITHH, 3aKOHOB H
TEOpH XWMHUU, COBPEMEHHBIX MPEACTABICHUNA O CTPOSHWU BEIECTBA Ha Pa3HBIX
YpPOBHSIX  —  aTOMHOM,  HWOHHO-MOJICKYJIIPHOM,  HAJMOJEKYJISIPHOM, O
TEPMOJIMHAMHYCCKUX W KHHETHYECCKUX 3aKOHOMEPHOCTSX MPOTEKAHHMS XUMHYECKHX
peakiuii, 0 XMMUYECKOM PAaBHOBECHH, PACTBOpPAaX M JAUCIEPCHBIX CHCTEMax, 00
00X HAYYHBIX TIPUHIIMITAX XMMHUYECKOTO TTPOU3BOICTBA;

dbopmupoBaHre y OOydYarOMIMXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYCCKHUX 3HAHUW ISl OOBSICHEHUS KIIOUEBBIX HJICH M TPoOJeM
COBPEMCHHOM XWMHH, JJII OOBSICHCHHS M TPOTHO3UPOBAHMS SIBJICHWN, WMEIOIINX

€CTECTBEHHO-HAYYHYIO MPUPOJIY; TPAMOTHOTO PEIICHUS TPOOJIEM, CBI3aHHBIX C
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XMUMHEH, TPOTHO3MPOBAHMS, aHalW3a W OICHKH C TO3UIUH DKOJIOTUYECKON
0€30IMMacCHOCTH MOCJICICTBUI OBITOBON M TIPOU3BOACTBEHHOM JCSITEILHOCTH YEIOBEKA,
CBS3aHHOM C XWMHUYECKHM IIPOU3BOJCTBOM, HCIOJB30BAaHUEM U TIEpPEepabOTKOM
BEIIICCTB;

yriyOJieHne MPEeACTaBICHUN O HAyYHBIX METOMaX IMO3HAHUS, HEOOXOTUMBIX IS
NpUOOpETEHHUs] YMEHHH OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M OOBSICHCHHS
XUMUYECKUX SBICHHUM, UMEIOIMUX MECTO B MPUPOJIC, B MPAKTUUECKON JESITCIIBHOCTH

u HOBCCI[HGBHOﬁ KHU3HH.

HEJAU U 3AJAYU YUEBHOI'O ITPEIMETA «XUMMUSD»

B mpaktuke mnpenogaBaHus XMMHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsI TaK M HAa YPOBHE CpeAHEro oOIiero oOpa3oBaHUsl, MPU OMPEICICHUU
COJICP)KATEIIbHOW XApAaKTEPUCTUKHU LEJIed M3y4eHUs NpeAMETa HanpaBICHUEM
MEPBOCTEINICHHON 3HAYMMOCTH TPAJUIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HayKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTU 4YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJUYECKOM TOYKM 3pPEHUs] TaKOW TMOAXOJ K OIpENSICHUI0 LeJied HU3Yy4YeHUs
MpeaMeTa SIBJISIETCS BIIOJIHE ONPaBAaHHBIM.

['maBHbIMU 1ENSIMH U3YyYEHUSI TpeaMeTra «XUMHsS» Ha YPOBHE CPEIHEro
oO1ero oO0pazoBanusi Ha 6a30BOM YPOBHE SIBIISIFOTCS:

dbopMupoBaHHEe  CHUCTEMbl  XMMHUYECKHX  3HAaHMH  Kak BaKHEUIIEH
COCTABJIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpPA, B OCHOBE KOTOpPOH JieKar
KJIFOYEBbIE MOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUM, OCBOCHHUE SI3bIKA
HAayKd, yCBOGHHME ¥  TOHHUMAHHWE  CYIIHOCTH  JIOCTYMHBIX  000OIIeHUN
MUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJICHHE C WCTOpUEH UX pPa3BUTUS W
CTAHOBJICHHS;

dbopMHpoBaHrE W Pa3BUTHE MPEACTABICHHN O HAyYHBIX METOJaX IMO3HAHUS

BEIIIECTB U XMUMHUYECKUX PEaKIi, HEOOXOAUMBIX JIsl TPUOOPETEHUST YMEHUN
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OpPUEHTUPOBAThCA B MHUPE BEIIECTB U XMMHUYECKUX SIBICHUI, UMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U IOBCEIHEBHON KU3HH;

pa3BUTHE YMEHHUH M CIOCOOOB JESATEIBHOCTH, CBA3AHHBIX C HAOIIOACHHEM U
OOBACHEHHEM XUMHUYECKOTO 3KCIEPUMEHTA, COOJIFOJCHHEM IpaBuUil O€30M1aCHOI0
oOpaleHus ¢ BeUECTBAMH.

ConepxxarenpHasi XapaKTepUCTHKA LEJIed M 3aJad HM3y4eHHs MpeaMeTa B
nporpaMMe IO XMMHUHM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUHM C HOBBIMH
MIPUOPUTETAMHU B CHCTEME CpeJIHEro oomiero oopazopanusi. Cero/iHs B NpenogaBaHuu
XUMUU B OOJIbILIEH CTENEHU OTAAETCS MNPEANOYTEHHE MPAKTHUYECKOW KOMIIOHEHTE
colepkaHusi  OOy4eHHs, OpPHUEHTUPOBAHHOM Ha  MOATOTOBKY  BBIITYCKHHUKA
oroIIe00pa30BaTEIbHON OpraHM3aluy, BIAACIONIEr0 HE HA0OpPOM 3HaHWM, a
(GYHKIIMOHAJIBHOW TI'pPaMOTHOCTBIO, TO €CTh CIIOCOOAaMU U YMEHHUSIMH aKTHBHOTO
MOJIy4eHUs] 3HAHUM M NPUMEHEHUS HX B pEaJbHOM JKM3HU [UIsl PELICHHUS
MIPAKTUYECKUX 3a7ad. B 2ToW CBI3M 0NpH U3y4YEHHH npeameTa «XHAMHUI»
JOMUHUpYIOLEe 3HaUeHHE MPUOOPETAIOT TaKKUE LEIH U 3a]]a4H, KaK:

aganTanus oO0ydarIIMXCAd K YCJIOBHSM JMHAMHYHO PAa3BUBAIOIIETOCS MUpA,
(dbopmupoBaHue WHTEJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO TPaMOTHBIX
pEelIeHNI B KOHKPETHBIX KM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEUIECTBAMU U HX
IIPUMEHEHUEM;

dbopmupoBaHre 'y  OOy4aloIIMXCs  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), MMEIONIMX YHUBEPCAIbHOE 3HAUYE€HHE /I pa3JIMYHBIX BHUJOB
JESTETPHOCTH: PEIICHUs MpoOJieM, TOoWcKa, aHanu3a U o0paboTku WHOpPMAIHH,
HEOOXOAMMBIX JJI1 MPUOOPETEHUsI OMNbITa AEATEIbHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B MO3HAaHUM XWMHH, & TAKXKE IJI1 OLEHKUM C MO3UIHUI 3KOJOTMYECKON
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLECCOB HA OPTaHU3M

YeJIOBEKa U IPUPOAHYIO CPELy;
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pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH 00ydaromuXCsi: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOPETaTh HOBHIC
3HAHUS MO0 XWMHH B COOTBETCTBUU C JKH3HEHHBIMHU MOTPEOHOCTSMH, WCIIOJIB30BAThH
COBpeMEHHBbIC WH(OPMAIMOHHBIE TEXHOJIOTUW JJIs TOMCKAa W aHAIM3a Y4eOHOW
HAYYHO-TIOMYJISIPHON HH(DOpMAIH XUMHUYECKOTO COACPKAHMS,

dbopMHupOBaHUE W Pa3BUTHE Y OOYYAIONMIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHAS, HaOJIOIaTEeTPHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, NpPH IUTAHUPOBAHWHW M TIPOBEACHUH XHUMHUYCCKOTO
IKCIIEPUMCHTA;

BOCIIUTaHUE y oOydamommxcs YOexAEHHOCTH B  T'YMaHHCTHYECKOU
HAIMpPaBJICHHOCTH XWMHH, €€ BaXKHOHW pPOJU B PEIICHUH TI00aTBHBIX MPoOIeM
PalMOHAIIBHOTO TPHUPOAOIIOIB30BaHNUSA, TOMOIHEHUSI YHEPIeTHUYECKUX PECYPCOB U
COXpaHEHUSI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO
OTHOIIEHUS K TPHUPOJEC W CBOEMY 3J0POBBIO, a TaKKEe NPHOOPETCHHS OIbITa
WCIIOJIb30BAaHUsl TIOJIyYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYCCKUMU SIBICHHUSIMHU.

Ipu uzyyenuu yuebHozo npeomema «Xumusny Ha yenyoiéHHOM YPOGHe MaKice,
KaK Ha YpOBHE OCHOBHO20 U CpedHe2o obue2o obpazosanus (Ha 6a3080m yposHe),
3a0aueil NepeoOCMeNneHHOU 3HAYUMOCMU S6IAemcs QOopMUpo8anHue OCHO8 HAYKU
XUMUU KaK 001acmu COBPEMEHH020 eCmeCmeo3HAHUS, NPAKMUYECKOU 0esimelbHOCU
yenoseka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue osmou 3a0auu Ha yenyOnémHOM Ypo8He u3yueHus npeomema
npeononazaem peanu3ayuio maxKux yeneu, KaxK:

Gdopmuposanue npedcmasieHul:

0 MamepuarbHOM eOuHcmee Mupd, 3aAKOHOMEPHOCMAX U NO3HABAEMOCHU
ABNEHUL NPUPOObl, 0 Mecme XUMUU 8 CUCmeMe eCMeCcmBeHHbIX HAYK U e€ gedyuyell
ponu 8 obecneyeHuu yCmouyugo20 pazeumus yenosedecmsd: 8 peuleHuu npoodnem

3K0]ZOZM’-!€CK01J, 3H€p2€mull€CK01/7 u numeeoii 68307’[CZCHOCWZM, 6 passumuu Medub;quz,
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CO30aHUU HOBbIX MAMEPUANLO8, HOBbIX UCMOYHUKOB 3JHepauu, 6 obecneueHuu
PAYUOHATLHO20 NPUPOOONOIb308AHUS, 8 (DOPMUPOBAHUU MUPOBO33PEHUs U 0Oujell
KYIbMYpPbl 4el08eKd, a makKadHce dIKOA02UYeCKU 0O0CHOBAHHO20 OMHOULEHUsL K CB0EeMY
300pP08bI0 U NPUPOOHOUL Cpeoe;

0CB0€HUE CUCTNEeMbl 3HAHUL, JeHCAUUX 8 OCHOBE XUMUYECKOU COCMAasiaowell
eCmeCcmeeHHO-HAYYHOU KAPMUHbL MUpa. QYHOAMEHMATbHLIX NOHAMUL, 3AKOHO8 U
meopuil XUMUU, COBPEMEHHbIX NPEOCMABNIeHUli 0 CMpPOeHUU 8euecmea Ha PA3HLIX
VPOBHAX — —  AMOMHOM, UOHHO-MONEKYISAPHOM, HAOMONIEeKYISAPHOM, 0
MePMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYECKOM DPABHOBeCUlU, PACMBOPAX U OUCHEPCHbIX cucmemax, oo
0OUWUX HAYYUHBIX NPUHYUNAX XUMUHLECKO20 NPOU3BOOCTNBA,

Gopmuposarue y 006y4aromuxcs 0CO3HAHHO20 NOHUMAHUSL 80CMPEDOBAHHOCMU
CUCTNEMHBIX XUMUYECKUX 3HAHUL O OOBSCHEHUs KIoYedblx udei u npoobiem
COBPEMEHHOU XUMUU, Ol OOBACHEHUs U NPOSHOUPOBAHUS SGNIEHUU, UMEIOUJUX
eCmeCcmeeHHO-HAYYHYI0 NPUPOOy, 2PAMOMHO20 peuleHUuss npoodiem, CEA3aAHHLIX C
Xumueti, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOJ02UYECKOL
bezonacHocmu  nocieocmeuil.  Oblmosou U  NPOU3BOOCMBEHHOU  O0esmelbHOCU
YyenoeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONIb308AHUEM U
nepepabomkoll ewecms;

yenyoneHue npedcmasieHuil 0 HaAy4HvlX Memooax NO3HAHUS, HeOOX0OUMbLX 05
npuobpemenuss YMeHUll OPUEHMUPOBAMbCS 8 Mupe 6eujecms U 00bACHEeHUs
XUMUYECKUX ABLEHUU, UMEIOWUX MeCmo 8 Npupooe, 8 NpaKmuieckou 0eameibHoCmu
U NOBCEOHEBHOLL IHCU3HU.

B nname peanuzayuu nep8oouepeoHbiX BOCHUMAMENbHBIX U PA3BUBAIOUUX
QYHKYUll YenocmHOU cucmemsvl cpedHe20 00we20 00paz08aHus npu UyyeHuu
npeomema «Xumusy Ha yenyOiéHHOM YPOBHe 0COOVI0 aKmMyalbHOCMb NPUOOpemarom

makue yeau u 3610(1111/{, Kak.
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gocnumanue yoexrcOEHHOCmuY 8 NO3HABAEMOCMU SGNIeHULL NPUPOObL, YEANCEHUS
K npoyeccy meopuyecmaea 8 001acmu meopemuieckux U nPUKiIaoOHbIX UCCIe008aHULL 8
Xumuu, Gopmuposarue MUpo8O33PeHUs, COOMBEMCMBYIOWe20  COBPEMEHHOM)
VPOBHIO PA38UMUSL HAYKU,

paseumue momusayuu K 00yYeHUuro U NO3HAHUIO, CHOCOOHOCMEU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOCHUs 00ujeyenosedeckux
yennocmeil,

pazeumue NO3HABAMENbHbIX UHMEPECO8, UHMENNeKMYAIbHbIX U MBOPUECKUX
cnocobrnocmetl 00yuarOWUXcs, QopMuposanue y HUX CO3HAMeNbH020 OMHOULEHUS K
CamMooOpa3z08aHUui0 U  HENpPepuleHOM) 00pPA308aAHUI0 KAK YCA08UIO  YCHEUHOU
npogeccuoHanvHolu U 00WecCmeeHHoU  OessmelbHOCIU, 0MBEemCmeeHH020
OMHOWEHUSI K CBOEMY 300P08bI0 U NOMPEOHOCIU 8 300POBOM 00pA3€e HCUZHU,

Gdopmuposarue ymeHull U HABLIKOE PA3YMHO20 NPUPOOONONb3068AHUS, PA3GUMUE
9KOJI02UYECKOU  KYIbMmypsvl,  Npuodpemerue  Oonvlma  0OWecmeeHHO-NOoae3HOl
9KOJI02UUECKOU 0esimeNlbHOCU.

Hemu wu 3agaum uW3ydYeHHS TMpeaMeTa «XUMHS» TONYYWSId TOJAPOOHYIO
METOJAMYECKYI0 MHTEPNPETAILUIO B pa3jenie nporpaMmmsel «InanupyemMble pe3ybTaThl
OCBOCHUS TpeaMeTa», Oarogaps yemy oOecredeHO 4éTKOe MPECTABICHUE O TOM,
Kakhe 3HaHWUA W YMEHHUS HUMEIOT MPsIMOE OTHOIICHHWE K peaau3allud KOHKPETHOM

oeiin.

MECTO YYEBHOTI'O ITPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme cpennero oOuiero oOpasoBaHus «XUMUS», U3ydaemas Ha 0a30BOM
ypOBHE, TpHU3HAHA O00S3aTeNbHBIM YUYEOHBIM TPEAMETOM, BXOISIIIMM B COCTaB
npenMetHoit  obOmactm  «EcrecTtBeHHble  Hayku». OOmee  YHCIO — YacoB,
peKOMEeHI0BaHHbIX Jiyis u3yueHus xumun — 70 dacos: B 10 kimacce — 35 gacos (1 yac
B Hezenmo), B 11 kmacce — 35 gacoB (1 yac B Heeno).

VYyeOublii npeaMer «XuMHs» yriayOJEHHOTr0 YPOBHSI M3yY€HHUsI BXOJUT B COCTaB
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npeaMeTHo oOnactu «EctecTBeHHBlE Hayku». Ero wusydeHue mnpeaycMOTPEHO
B KjaccaX €CTECTBEHHOHAyYyHOro MNpoQuis, HaOpUMep XHUMHUYECKUX, XHUMHKO-
OMOJOTHMYECKUX U MEIUIMHCKUX. B 3TuX Kiaccax u3ydyeHHE MAHHOTO MpeaMeTa
IpeIyCMOTPEHO B 00bEME yueOHOM Harpy3ku He MeHee 3 4 B Hezemto. O01ee yuciio
4acoB, PEKOMEH/IOBAHHBIX [UIsl U3YYEHHs XUMUM Ha yriyOnéHHoM yposae, — 210
yacoB: B 10 kmacce — 105 gaca (3 gaca B Hegeno), B 11 kimacce — 105 gaca (3 gaca B
HEJIEIIO).

IIpu ¢opmupoBanuu 00pa30BATENBHOW OpraHU3aLUEd MYJIbTUIPOPUIBLHOTO
yuebnoro mana s 10 u 11 kmaccoB ycraHaBnuBaeTcs yueOHast Harpy3ka mo mpeaMeTry
«Xumust» s 6a30Boro ypoBHs B o0beme 1 vac B Henmemo (35 4 B roxd), a s
yIIIyOJIEHHOTO YpOBHS CIEAYIOIUM 00pa3oM: 1 yac B HEJENIO 3a cueT 00s3aTeNIbHOM
gactu OOII COO u 2 yaca 3a cuer yactu OOII COO Ha n0onoiHUTENbHbIE YUeOHbIE
npeaMeTsl. TakuM 00pazoMm, A 00y4aroIuXxcsi, BBIOPAaBIINX YIIIyOJIEHHOE U3YUEHHE
XUMHH, yuyeOHasl Harpy3ka yCcTaHaBIMBaeTcs Takke 3 yaca B Heaento (105 u B ron),
TO TMPAaBOMEPHO, €CIM MaKCUMaibHas Yy4yeOHas Harpy3ka HE TpEeBbIIIaeT
MaKCHMaJIbHO JOMYCTUMYIO YUeOHYIO Harpy3Ky B HEJEIIIO.

B TemarnueckoMm IUIaHHPOBAaHMM YKa3aH pe3epB YUEOHOrO BpEMEHHU, KOTOpOE
pPEKOMEHyeTCsl ISl  peaju3alid aBTOPCKUX MOAXOAOB IO  HCIOJIb30BAHUIO

pazHooOpa3HbIX (OpPM OpraHU3aIlMy yueOHOTo mpolecca.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPEIMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS OO0yJarOUIUMUCS
porpamMMm CpefHero oOmero oOpa3oBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbiM). [lomyuenne xumMuyeckoro oOpa3zoBaHus Oa3upyeTcs Ha OCHOBHBIX
TUIAKTUYECKUX MTPUHIUIAX 00ydeHUs (Hay9YHOCTH, CACTEMHOCTU, CUCTEMAaTUYHOCTH,
JTOCTYITHOCTH, CBS3U TEOPHHM C MPAKTUKOM, HATJAIHOCTA U Jp.), HA NMPUMEHEHUU

COBPCMCHHBIX O6pa3OBaTeJ'IBHBIX TEXHOJIOTUHN C YU4ETOM MECXAaHHU3MOB JOCTHIKCHHA
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BCEX IUIAHUPYEMBIX  pe3yJbTaTOB OCBOCHHS  OCHOBHOM  00pa3oBaTelIbHOM
nporpammbl. HaydHo-MeToauueckol OCHOBOM Juisi pa3pabOTKU IUIAHUPYEMbBIX
pe3yNbTaTOB OCBOEHHUS MPOTpPaMM CpPEIHEro oOImero o0pa3oBaHUs —SIBISIETCA

CHCTCMHO-HGHTCHLHOCTHBIfI IIoaxon.

JINUHOCTHBIE PE3YJBTATHI

B cooTBeTcTBMH € CHUCTEMHO-AEATENBHOCTHBIM TMOJIXOAOM B  CTPYKTypeE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS MpeaMeTa «XHMHUS» Ha YPOBHE CPEIHETO
ob1ero oOpa3oBaHus BbIJICIICHBI CISAYIOIINE COCTABIISIONIHUE:

OCO3HAaHME OOYYAIOITUMHUCS POCCUMCKOH TPaKJAaHCKOW  HJACHTUYHOCTH  —

TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOMPECIICHUIO;

HaJIMyue MOTUBAIMU K 00YUYEHUIO;
IIeJICHAMPABJICHHOEC Pa3BUTHE BHYTPCHHUX YOEKJICHHH JUYHOCTH Ha OCHOBE

KJIFOUYEBBIX IICHHOCTEH M UCTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUH;
TOTOBHOCTh M CIOCOOHOCTh  OOYYaloIIMXCS PYKOBOJICTBOBAaThCS B CBOEH

JNEATEIbHOCTH [IEHHOCTHO-CMBICTIOBBIMM YCTaHOBKAMH, MPUCYIIMMH LEJIOCTHOU

CHUCTEME XMMHUYECKOro 00pa3oBaHus,

HaJIMuue MPaBOCO3HAHUS HKOJIOTUUECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH LETU U

CTPOUTH KU3HEHHBIE TIJIaHbI.

JIMYHOCTHBIE PE3yIbTATHI OCBOCHUS MTPEIMETA «XUMHUS» TOCTUTAOTCS B €UHCTBE
y4eOHOM U BOCHHUTATENbHOW JesTeNbHOCTU OpraHusalud B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU U
HJeajJjaMi POCCHMCKOTO IpaXkIaHCKOT0 OOIIeCTBa, MPUHATHIMU B 00IIIECTBE HOPMaMHU
W TpaBWIaMH TIIOBEJCHUS, CIHOCOOCTBYIOIIMMM TpOIlecCaM  CaMOTIO3HAHMUS,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU O0YUaIOIINXCA.

JIn4yHOCTHBIE  pEe3yJIbTaThl ~ OCBOEHHUSI  MNpeaMera  «XUMHUS»  OTPaKarOT
c(hOpPMHUPOBAHHOCTh OINBITA I[MO3HABATEILHOM U MPAKTUYECKOW JEATEIbHOCTH

O6y‘-IaIOI]_[I/IXC$I 10 pCajn3allkiy IIPUHATBIX B O6IH€CTB€ HCHHOCTGI‘/JI, B TOM 4YHCJIIC B
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HJacCTH:

1. I'paxknaHCcKOro BOCIIMTAHUSA:

OCO3HAHHUS OOYYaIONIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OO0S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPSIKY;

MIPEICTABJICHUS O COITMATBHBIX HOPMAxX M MPABMIIAX MEKITMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEILHOCTH TIPH CO3JaHUU Y4eOHBIX
IPOCKTOB, pCEIICHHWH YyYeOHBIX M II03HABATEIbHBIX 3aJlad,  BBIMOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NMPUHUMATh MOTHBBI, HAMEPECHHS, JIOTUKY M apTyMEHTHI

JIPYTUX IIPU aHAJIW3€ Pa3IMYHbIX BUIOB YUEOHOH AESITENbHOCTH;

2. [IaTpuOTHYECKOT0 BOCTUTAHHUS:

[IEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY W HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMMWH;

YBaXXEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U MIPAKTUUECKOTO MPUMEHEHUS
XAMUH, OCO3HAHUS TOrO, YTO OOCTUIKEHUS HAYKU €CTb PE3yJbTaT IJIUTEIbHBIX
HaOJI0JICHUM, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO TpyJa
YYEHBIX U IPAKTUKOB;

MHTEpeCa W TMO3HABATEJIbHBIX MOTHMBOB B TIOJYYCHUH M TIOCIEAYIOLIEM AaHAJIN3E

uH(pOpMAITUH O TIEPEIOBBIX JOCTHIKEHUIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3. lyXOBHO-HPABCTBEHHOT0 BOCHUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ITHUYECKOTO TTOBEICHNS,

CIIOCOOHOCTH OIIEHHUBAaTh CUTYallMH, CBSI3aHHBIE C XUMHUYECKUMHU SBJICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEJCHUE W MOCTYHKH CBOMX TOBAPHUILIEH C MO3UIIMMA

HPAaBCTBCHHBIX U ITPABOBBIX HOPM N OCO-3HAHHC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB;
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4. ®opMHUPOBaHUS KYJIbTYPbI 310POBbA:

MTOHUMAaHUs LEHHOCTEN 30pOBOT0 M 0€30MacHOro oOpasza >KM3HU; HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (H3MUECKOMY M TICHUXHYECKOMY
3JI0POBBIO;

cOOJIIOIEHHSI TTPaBIJT 0€30MaCHOTO OOpAIIEHUs C BEIIECTBAMU B OBITY, IIOBCEIHEBHOM
’KU3HU U B TPYJIOBOM J1€ATEIBHOCTH;

MOHUMAHMUS LEHHOCTH TPaBWJI HWHIAMBHIYaJbHOTO M KOJUIEKTMBHOTO O€30IacHOTO
IOBEJICHUSI B CUTYyalUsIX, YTPOXKAIOUIMX 30POBBIO M KU3HM JIIOJEH; OCO3HAHUS
MOCIEACTBUA W HEMPHUATHS BPEAHBIX TNPUBBIYEK (YMOTPEOICHHUS aIKOTOJI,

HApPKOTHKOB, KypeHHUSI);

5. Tpy10BOro BOCIUTAHMSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4E€OHO-MCCIIEA0BATENCKOM IEATETbHOCTH,
0OIIECTBEHHO TOJIC3HOW, TBOPUYECKOW U IPYTHX BUAAX JACATCIHHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTHYCCKUX 3a]1a4 COIUATBHOM
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYCHUIO MPOQECCHIl pa3IuyHOTO pojia, B TOM UYHCIE
Ha OCHOBE NMPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUMU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBUIYAIBHOW TPACKTOPHHM OOpa30BaHUS,
Oynymieit npodeccuu U peanusalui COOCTBEHHBIX >KU3HEHHBIX TJIAHOB C YU4ETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XWMHU, WUHTEPECOB M TMOTPEOHOCTEH

00IIIECTBA;

6. IKOJOrHYEeCKOro BOCIHTAHMNS:

DKOJIOTMYECKH  11eJIeCO00pa3HOTO  OTHOIICHUS K TMPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU HA 3EMJIC;

MOHUMAaHUS  TJIO0ANBHOTO  XapakTepa OKOJOTHYCCKUX  TPOOJIeM,  BIIHMSHHS

AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE NPUPOTHON U COLIMAIBHOM CPEIbL;
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OCO3HaHUsI HEOOXOJUMOCTU HCHOJIb30BAaHUS JOCTM)KEHUNH XMMHU Ul PEIICHUs
BOIIPOCOB PALIMOHAIBHOTO MTPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPHUATHSA JCHUCTBUM, NPHUHOCIIIMX BpEI OKPYKAlOLIEW MNPUPOIHOU
cpele, yMEHUs NPOTHO3UPOBATh HEOIAronpUsATHBIE HKOJIOTUUYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX IEHCTBUM U NTPEAOTBPALIATh UX;

HAJIM4YXsl Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJbTYpBhI, OIbITa
JEATEIBbHOCTH IKOJIOTMYECKON HAIIPaBICHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS UM
B MO3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIBHON MPAKTHKE, CIIOCOOHOCTU U

YMCHUA aKTHUBHO ITPOTUBOCTOATH HACOJIOTHHU XGMO(bO6I/II/I;

/. lleHHOCTH HAYYHOTI'0O TO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOU NMPaKTUKU;

MOHUMAaHUs CIeUU(PUKA XMMUU KaK HAYKH, OCO3HAaHHs €€ poiau B (POpMUPOBaAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU IIEJIOCTHOTO MPEICTABICHUS 00
OKPYKAIOIIEM MHpPE KAaK O E€IWHCTBE NPUPOIABI M 4YEJIOBEKAa, B IO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpOoOJIEeM COXpaHEHUs MNPUPOTHOTO
paBHOBECHS,

yOEXKIEHHOCTU B 0COOOM 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOM LIMBUIM3ALUU: B €€
T'YMaHUCTHYECKOW HANPABICHHOCTH M BAXKHOW POJIM B CO3JIaHUM HOBOM Oa3bl
MaTepualbHOU KYJIbTYpPbl, PEIIEHUH TT100aTbHBIX MPOOJIEM YCTOMUYUBOTO pa3BUTHSA
YEJIOBEUYECTBA — CBIPhEBOM, JHEPre€TUYECKOM, IMHIIEBOM U SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUILIMHBI, OOECIIEUEHUH YCIOBUHN YCIEIIHOTO TPyAa
U DKOJIOTMYECKU KOM(DOPTHOM KU3HU KaXA0T0 YjeHa OO0IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAHUSA CYIIHOCTH METOJOB IO3HAHWI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble
3HAHUS I aHaiM3a U OOBACHEHMS SBJICHMM OKPYXKalOIIero Mupa U

IIPOUCXOJAINNX B HEM H3MeHeHHﬁ; YMCHUA ACJIATH 000CHOBAHHBIC 3aKIIOUYEHHS HA

23



OCHOBE HAy4YHbIX (aKTOB W HMCIOIIUXCS JaHHBIX C I[ENbI0 IOJYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCIIOh30BAaTh XUMHUYECKHE 3HAHUS IS PEIICHUS
po0JieM B pealbHBIX )KU3HECHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIICIOBATEILCKOM 1eATEeIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHUIO U caMO0Opa30BaHUIO, K
aAKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHUU MO XMMHUU B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3nuyHbIX cdepax mnpodeccrnoHanbHOMI

ACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUS Y4YEOHOTO TmpeaMera «XUMHUS» Ha
YpOBHE CpeIHEro 001Iero 0opa3oBaHus BKJIIOYAIOT: 3HAYMMBIE JIJIsi (POPMUPOBAHUS
MHPOBO33PEHUS 00yJaronmxcs MEKIUCLUILUTMHAPHbBIE (MeXIpeaAMETHBIE)
oOllleHay4YHbIE TOHATHS, OTPaXKarollWe IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa H
cnie-IupuKy METOAO0B MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, JHEPTUsi, SIBJICHHE, NPOIIECC, CHUCTEeMa, Hay4dHbId (aKT, MPUHIIUII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeoBaHUE, HAOJOJACHUE,
U3MEpPEeHHUE, DOKCIEPUMEHT U  Jp.); YHUBEpPCaJIbHbIE Yy4YeOHbIE  JEHCTBUS
(mo3HaBaTeabHBIE,  KOMMYHUKATHUBHBIC,  PEryJATHBHBIE),  OOECICUUBAIOIINE
dbopmupoBanre (PYHKIMOHATBHOW TPAMOTHOCTH M COLMAIBHON KOMIICTCHIIUH
oOyyJarommxcs; CIIOCOOHOCTh ~ OOYYarOIIUXCS  HUCIOJb30BaTh  OCBOCHHBIC
MEXKJIUCIUIUTMHAPHBIE, MHUPOBO33PEHUECKHME 3HAHWUS WM YHHUBEpCaJIbHbIE YyueOHbIC
JICVCTBUS B ITIO3HABATEIILHOW U COLMAIBHON MPAKTHKE.

MeranpenMeTHbie  pe3yJIbTaThl  OTPa)XKalOT  OBJIAJCHUE  YHUBEPCATbHBIMU
y4eOHBIMU IMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMH.

Osnaoenue YHUBeEpcaibrnvimu y'-lBﬂHblMu NO3HABAM EJIbHBIMU 0CUCMBUAMU:
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1. Ba3oBbIMHM JIOTHYE€CKHUMH JeHCTBUAMU:

CaMOCTOSATENILHO (POPMYJIMPOBATh M aKTyaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAETATh LEIHU AEATCIBHOCTH, 33/1aBasi MMApaMETPbl U KPUTEPUU UX JOCTHUKCHUS,
COOTHOCHUTB PE3YJIbTATHI ICITEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

KCMOJIb30BaTh MPU OCBOCHUHU 3HAHWUN NMPUEMBI JIOTUYECKOTO MBIIIJICHUS] — BBIAECIATH
XapaKTEepHbIC TIPU3HAKKM TOHATHA M  YCTaHaBJIMBATh WX  B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS ISl OOBICHEHUS! OTACIBbHBIX (DaKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUU I KJIACCU(PUKAIIMU BEMIECTB M XUMHUYECKHUX
pEeaKInii;

YCTAHABIIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKAY H3YyYa€MbIMU SIBJICHUSAMU;

CTPOUTH JIOTUUECKUE pacCykAcHUs (MHIYKTUBHBIC, 1EAYKTUBHbIC, 10 aHAJIOTUN),
BBISIBIIATh 3aKOHOMEPHOCTHM W IPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX,
(bopMyIUpPOBATH BBIBOBI U 3aKJIFOUCHUS,

NPUMEHSATh B TPOLECCE TMO3HAHMUS HCIIOJb3YEMbIE B XWUMHUHU CHUMBOJHAYECKHUE
(3HaKOBbIE) MOJENTU, MNPeoOpa3oBbIBATH  MOJICTIbHBIC  MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ) DJJIEMEHTa, XuMU4eckas QopMyna, ypaBHEHHE
XUMHUYECKOM peaknmuu — TIpU pEelIeHUH Yy4eOHBIX IIO3HABaTEIbHBIX U
MPAKTUYECKUX 3aJ]la4, MPUMEHATh HA3BaHHBIC MOJCJIBHBIC TPEACTABICHUS I
BBISIBJICHUSI XAPAKTEPHBIX IPU3HAKOB HM3YYaE€MbIX BEIIECTB U XHUMHYECKUX

pEeaKLHnii;

2. Ba30BBIMH HCCJI€I0BATEIHLCKUMHY 1eHCTBUAMU:

BJIAJACTL OCHOBAMH MCTOAOB HAYYHOI'O IMO3HAHUS BCIICCTB U XMMHYCCKUX peaKuHﬁ;
(I)OpMYJ]HpOBaTB OcJan U 3aJa4u UCCICA0OBaHUsA, NCIIOJb30BATh ITOCTABJICHHBIC U
CaMOCTOATCIIBHO Cq)OpMYJII/IpOBaHHBIe BOIIPOCBI B KAUCCTBC HHCTPYMCHTA

MMO3HAHUS U OCHOBHI ISl (POPMUPOBAHUS THUIIOTE3HI 1O MPOBEPKE MPABUIHBHOCTU
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BBICKa3bIBAEMBIX CYKJICHHMI;

BJIAJICTh HABBIKAMHM CAMOCTOSTENBHOIO IUIAHUPOBAHUSA U IIPOBEIACHUS YUECHUYECKHUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HaOMI0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyarpoBaTh 0000IIeHUS U
BBIBOJIBI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIBTATOB HMCCIIEIOBAaHUSA, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJICTaHHON padoTe;

NpUOOpETaTh OMBIT YYEHUYECKOW HCCIENOBATENIbCKON U MPOCKTHOU AESITENbHOCTH,
HPOSIBISATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IOMCKY METOOB

PECUICHUS ITPAKTUYICCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHbIX METOAOB ITO3HAHUS;

3. PabGoToii ¢ unopmanmeii:

OPUEHTHPOBATHCS B PaA3IMYHBIX HCTOYHHKAX HHPopManuu (HaydHO-NOMYJIsIpHAs
JUTepaTypa XUMHYECKOIO COJIEp)KaHus, CIPABOYHBIE MOCOOMS, pPECypChl
WNurepHeTra), aHanu3upoBaTh HMHQPOPMALMIO paA3JIMYHBIX BUIOB H  (opm
MPE/ICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHBOPEYHBOCTb;

(dbopMynIupoBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIe METOABI MPU MOUCKE U O0TOOpE
nH(popmManuu, HEOOXOIMMOM ISl BBIMOJIHEHUS y4eOHBIX 3a/ay omnpeaeia&éHHOro
TUIIA;

npuoOpeTaTh OTIBIT UCIOJIb30BAHUS MH(OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUW U Pa3JINYHBIX [IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIBbHYIO (GOpMy TpelcTaBieHus WH(popMauu
(cxembl, rpaduku, TUarpaMMbl, TaOJIULbI, PUCYHKHU U T. IL.);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KAa4YECTBE CPENCTBA MpH padoTe ¢ XUMHYECKOU
uH(popMaIMel: MPUMEHSITh MEXIpeAMETHbIE ((PU3NYECKHEe W MaTeMaTHYECKUe)
3HAKW U CUMBOJIBL, (hOpMyJibl, a0OpeBUATYpbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEJICTBA HATIISIAHOCTH.

Osnaoernue YHUBEPCATIBHBIMU KOMMYHUKAMUGHbIMU oelicmeuamu;
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3aJ]aBaTh BOIIPOCHI II0 CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ Juajiora H/WiH
IUCKYCCUH,  BBICKa3blBaTh  MJeH, (OPMYyJIHpPOBaTb CBOM  NPEIIOKEHUSA
OTHOCHUTEILHO BBITIOJTHEHUS MPEJIOKEHHOM 3a1a4uu;

BBICTYIIaTh ~C IpPE3EHTAalUell  pe3ysbTaTOB  I103HABATEIbHOM  JI€ATEIBHOCTH,
IOJyYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIIOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUYECKONW pabOThI MO HCCIIETOBAHUIO CBOMCTB
U3y4aeMbIX BEILLECTB, peajau3alul Y4eOHOro npoekTa u (opMyIHpOBaTh BBIBOIbI
O pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS MO3MLMNA B
X0J1€ 00CYXJICHUSI 1 0OMEHA MHEHUSIMU.

Osnadenue yHugepcanbHuiMu pezyiamueHbIMU 0CUCMEUAMU:

CaMOCTOSITEJIbHO ~ IUIAHUPOBAThb M OCYIIECTBISATH  CBOIO  IO3HABATEIbHYIO
JesITeNIbHOCTh, oOmpefensas €€ Lenu W 3aJadyd, KOHTPOJIMPOBATh WU IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH NpEAjiaraéMblii  alrOpuTM JEHCTBUNA NpH
BBIIIOJIHEHUH YYEOHBIX U HCCIEJOBATEIbCKUX 3ajlay, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIN C€MOCOO WX pEIIeHUs C Y4ETOM TMOJIY4YEeHUs HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a |

CaMOOIICHKH.

NNPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIC pe3yIbTaThl OCBOCHHS MPOrPaMMBI CPEIHEro OO0IIero oOpa3oBaHMs
0 XMMHUH Ha 0a30BOM YpOBHE OPHECHTHPOBAHBI Ha 00ECIeYCHNE TIPEUMYIIECTBEHHO
0011eo0pa3oBaTebHON U OOMICKYJIBTYPHOM TOATOTOBKM oOywaromuxcsi. OHu
BKJIIOYAIOT: crenuduueckue s ydeOHOro mpeamera «XHMHs» HaydHbIe 3HAHUS,
YMEHHS W CITOCOOBI JIEWCTBUH 0 OCBOCHHIO, MHTEPIPETANNN H TPeoOpa3OBaHUIO
3HAHUU, BUJIBI ACATCILHOCTH TI0 MOJYYCHUIO HOBOTO 3HAHUS M MPUMEHECHUIO 3HAHUMN

B pa3JIMYHBIX y‘l€6HBIX 1 pCAJIbHBIX )KU3HCHHBIX CUTyallusX, CBA3AHHBIX C XHUMUCH.
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B I[mporpamMme 1mo XuMuu InpCAMCTHBIC PC3YJIbTAThI IIPCACTABIICHBI I10 I'OdaM

U3y4eHUs KaK Ha 0a30BOM, TaK U HA )21yO1EéHHOM YPOBHSX (BBIICIICHO KYPCUBOM).

B 10 kigacce mpeaMeTHble pe3yJibTAaThl OCBOeHHsI Kypca «Opranmuyeckas

XHUMHSD» OTPAKAIOT:

1) cihopmuposannocme  npedocmasénenuti: 0  XAMHYCCKOM  COCTaBJISIONICH
€CTECTBEHHOHAYYHON KApTUHBI MHpPA, POJIM XWUMHUU B TO3HAHUHU SIBJICHUN
npupoabl, B (DOPMUPOBAHUM MBIIUICHUS U  KYJbTYpPhl JIUYHOCTH, €€
(GYHKIIMOHATBHOM T'PAMOTHOCTH, HEOOXOJIMMOMN MJIS pEeHIeHUS MPAKTUYECKUX
3alad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
IIPUPOJTHOM CpEE;

2) enadenue CUCTEMOM XUMUYECKUX 3HAHHH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIOIINAE TIOHATHS (XUMHUYCCKUM JJIEMEHT, aTOM, OJJICKTpOHHAas
o0omouka aToMa, MOJEKyla, BaJCHTHOCThb,  3JICKTPOOTPHUIATEIHHOCTb,
XUMUYECKasl CBA3b, CTPYKTypHas dopmyia (pa3BEpHyTas U COKpaII€HHAs ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIM OO0BEM, YTIIEpOAHBIA CKeNeT, (DYHKIIMOHATbHAS
rpynmna, pagukal, H30MEpHs, HM30MEpbl, TOMOJOTUYECKHH psJ, TOMOJIOTH,
yIIAEBOAOPO/IbI, KUCIOPO- U a30TCO/IEPKAIINE COCTUHEHUS, MOHOMED, TOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIMHCHWS), TECOPUU M 3aKOHBI
(Teopust cTpoeHus opraHuyeckux BemiecTB A. M. bytnepoBa, 3aKk0H COXpaHEHUS
MacChl  BEIIECTB);  3aKOHOMEPHOCTH,  CHMBOJUYCCKAW  SI3bIK  XUMUU;
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAIME B OCHOBE MOHWMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XMMHYECKHUX SIBJICHHUH, (PaKTOIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU M OC30IaCHOM HCIIOIh30BAHUHM BaKHEUITUX OPTaHUYCCKUX
BEIIECTB B OBITY M MPAKTHYECKOU IEATETLHOCTH YETIOBEKA;

3) chopmuposannocmv ymeHUll GbIsGIAMb XAPAKTEPHBIC TPU3HAKK TOHSATHI,
yCTaHABIMBATh UX B3aUMOCBSI3b, UCNOIb308aMb COOTBETCTBYIONINE TIOHSITHS TPU

OMMCAHUM COCTaBa, CTPOCHHUS U MTPEBPAIICHUN OPTaHUYECKUX COeTMHEHMUI;
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4)

5)

6)

7)

8)

chopMUpoBaHHOCMb YMEHUll UCHONb3068aMb XUMUYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaliéHHON)
dbopMynT OpraHWYECKWX BEIIECTB U YPaBHECHUH XUMHUYECKHX PEaKIIHii;
usz2omasaueams MOJEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WILTFOCTPALUU UX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHUS;

cpopmupoeanHocmy  yMeHull  YCmMaHaeIueams TPUHAIUICKHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEUIECTB II0 HMX COCTAaBY M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COeIMHEHHUH (YIJIEBOJOPOAbI, KHUCIOPOJA- M a30TCOJep Kallue
COCMHEHUS, BBICOKOMOJIEKYJISIPHbIE COCIUHEHUS); 0agamb WM Ha3BaHUS IO
cuctematuyeckoit Homenkinarype (IUPAC), a Takxke NpUBOIUTH TPUBHAIbHbBIC
Ha3BaHUS OTJEIbHBIX OPraHWYECKUX BEIIECTB (ITWIICH, MPOMUJICH, alleTHJICH,
ATUWJICHTJUKOb, TIUIEPUH, (PeHol, dhopMalbaerui, aleTaiblerul, MypaBbruHas
KHCIIOTa, YKCYCHasi KHUCJOTa, OJIEMHOBAas KHUCJIOTA, CTEapUHOBAs KHUCIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, [eUT0103a, TIIUIUH);

cpopmupoeannocms  ymeHus  onpedensims  BUIbl XMMHYECKON CBA3UM B
OpraHUYECKUX COCIMHEHUSX (OJMHAPHBIE M KPATHBIC), KOBANEHMHAS U UOHHAS
C6513b, 0- U P-C653U, BOOOPOOHAS CE53b);

chopMUpo8aHHOCMb  YMEHUs NOOMEepHcOamb HA KOHKPEMHbIX Npumepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEeHULL
om Kpamuocmu u muna KOBAJNeHMHOU C643U (0- U T-C8A3U), 83AUMHO20 GIUAHUSI
amomo8 U 2pynn amomos 8 MOIeKYIax,

cpopmMupo8aHHocmy  YMEeHUsi NpUMEHAMb  TIOJOXKEHUS TEOPUH  CTPOCHHUS
oprannueckux BemiecTB A. M. BytnepoBa 111 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;
cpopmMupo8aHHoCcmy YMeHUli XapaKkmepu3oeams COCTaB, CTPOEHUE, (hu3HUecKue
U XHUMHYECKUE CBOMCTBA TUIHUYHBIX TMPEICTABUTEICH pa3IMUHBIX KJIACCOB
OpraHUYEeCKUX BEIIECTB (METaH, dTaH, dTUJICH, MPOIWJICH, alleTUJIeH, OyTaaneH-

1,3, metunOyraaueH-1,3, 6eH30/1, METaHOJ, ATAHOJ, ATUJICHTJIMKOb, TJIHIEPHUH,
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9)

¢deHon, aneranpaerua, MypaBbUHAs W YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmall,
IEJITI0I03a, AMHHOYKCYCHAsI KUCIIOTA); WIIOCMPUPO8ams TEHETUIECKYIO CBS3b
MEXIy HHMH YPaBHEHHUSIMH COOTBETCTBYIOIIUX XHMHUYCCKHX PEAKIHA ¢
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

copmMUpo8aHHOCMb YMEHUL XApaKmepu3o8ams cocmas, cmpoeHue, usuyecKkue
U XuUMUdeckue CGOUCmMea MUNUYHBIX Npedcmasumenell pPasiuyHblX K1accos
Op2aHU4eCKUX Gewecms. aiKaHo8, YUKIOAIKAHO8, AIKEeHO08, AIKAOUeHO08, AIKUHOS8,
ApOMAMUYECKUX Y21e8000p0008, CNUPMO8, aAlb0ecud08, KemoHos8, KapOOHOBLIX
KUCTIOM, NPOCMbBIX U CLONCHBIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
amMuHoxuciom,  0enkos,  yene8o008  (MOHO-, Ou- U  HOJIUCAXAPUOOB),
ULTIOCMPUPOBAMb  2EHEMUYECKYI0  C853b  MeHCOy — HUMU  YPABHEeHUsMU
COOMBEMCMBYIOWUX XUMUYECKUX DeaKyull ¢ UCHOIb308AHUEM CMPYKMYPHLIX
Gdopmyn;

chopmMupo8aHHocmy yMeHUs Xapakmepuso8ams WCTOYHUKH YTIEBOJOPOIHOTO
CeIpbsi  (HeTh, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI HUX TEepepabOTKH U

MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

10) chopmuposannocme  ymenuii  npo8oOums  BBIYHACACHHS 10 XHMHYECKUM

ypaBHEHUsIM (Macchl, 00bEMA, KOIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakuuu MO M3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO U3 HCXOJTHBIX

BEILECTB UM NPOAYKTOB PEAKIINN);

11) cchopmuposannocme ymenutl eradems CUCTEMON 3HAHWH 00 OCHOBHBIX METOJaX

HAay4yHOTO TIO3HAHMS, HCIOJIB3YEMBIX B XHWMHUHU MpPH H3YYCHUM BEUIECTB U
XUMHUYCCKHUX SIBIICHUI (mabmromeHue, HU3MEpEHHUE, JKCIIEPUMEHT,
MO/JICJIMPOBAHUE), UCNOAb306AMb CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATUS
pelIEHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM;
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chopMUpPOBAHHOCMb  81A0CHUS CUCMEMOU 3HAHULL O eCmeCcm8eHHOHAYYHbIX
Memooax no3HaHusi — HAOIO0EHUU, USMEPEHUU, MOOeTUPOBAHUU, IKCNEPUMEHME
(peanvHOM U MbICIEHHOM) U YMEHUs NPUMEHAMb IMU 3HAHUSL,
choOpMUPOBAHHOCMb YMEHUSL NPUMEHAMb OCHOBHbLE ONEPAYULU MbILCIUMENbHOU
0esimelbHOCMU — AHAIU3 U CUHmMe3, CpasHenue, 000ouenue, cucmemMamu3ayuio,
8bls61IeHUEe NPUYUHHO-CTEOCMBEHHBIX CEs3€ll — O/ U3YUEeHUsl CBOUCME 8eujecme U
XUMUYECKUX PeaKyuli;

12) chopmuposannocmes ymenuii cobmodams npasuia TOJNb30BAHUS XUMHUYCCKOM
nocyioM U J1abOpaTOpHBIM O0OPYJOBaHMEM, a TAKXKE MpaBuia OOpalleHus c
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBIMOJHEHHUIO JTa0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

13) chopmuposannocme  ymenuil  naAAHUPOSamMs W GbINOJHAMbL  XUMHYCCKHUM
OKCIIEPUMEHT (TpEeBpallleHuss OpPraHWYECKUX BEIIeCTB TpU HArpeBaHUW,
[OJyYeHUE OTWIEHa M U3Y4YEHHE €ro CBOMCTB, KAauyeCTBEHHBIE pEaKLIUU
OpraHUYEeCKUX BEIIECTB, JeHATypalus OeJIKOB TpH HArpeBaHHWH, IIBETHHIC
peakiuu OEJIKOB) B COOTBETCTBMM C MPAaBHJIAMH TEXHUKH O€30MaCHOCTH MpH
oOpallleHuu C BELIEeCTBaMU M JA0OPATOPHBIM OO0OpYIOBAaHUEM, NpeoCcmasisamy
pe3ynbTaThl XMUMHUYECKOTO OJKCIepuMeHTa B ¢opMe 3amuch  ypaBHEHHIA
COOTBETCTBYIOILIUX peakuuid u @opmyruposams BBIBOJABI Ha OCHOBE 3THX
pe3yJIbTaToB;
chOpMUPOBAHHOCMb YMEHUT. CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYECKUUl IKCnepumenm (noayuenue u u3zyyeHue CE0UCME OpeaHUudecKux
gewjecmes, KayecmeeHHbvle peakyuu yai1e8000po008 pA3IUYHbIX KIACCO8 U
KUCTOPOOCOOEPIAHCAUUX OP2AHUYECKUX GeUYeCmS, PelleHUe IKCNePUMEHMATbHbIX
3a0ay no pacnosHasaHul0 OPeaHu4decKux eeuecme) ¢ coonooeHuem npasu
be3onacnoeo obpawerus ¢ gewecmeamu u 1abopamopHuimM 0060py008aHUeM,
Gopmynuposams yenwv Ucciedo8aHus, npeocmasisims 8 pa3iuyHol opme

pe3yabnamsl IKCnepumenna, anaiusupoeantb U oyerueanib Ux ()OCm06€pHOCI’I’Zb,'
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14) chopmuposannocms  ymenuti  KpUMUYECKU — AHAIUZUPOSAMb  XUMHUYECKYIO
uH(pOpMaIIIO, TOJIy4aeMyto U3 pa3Hbix nctouHukoB (CMU, UuTepHeT u 1p.);
cpopmupoeaHHocmy  YMEHUll:  OCYWecmenams — YeleHanpaieHHblll  NOUCK
XUMUYECKOU UHGopMayuu 68 pasiuyHblX UCOYHUKAX (HAYYHAs U Y4eOHO-HAYYHAs
numepamypa, CMHU, Humepnem u Op.), Kpumuyecku  aHAIU3UPOBAMDb
Xumuyeckyro  ungopmayuio, nepepabamviéamv €€ U UCNOIb306AMb 8
COOMBEMCMEUU C NOCMABIIEHHOU YUeOHOU 3a0ayeli

15) cchopmuposannocme VYMeHUtl cobooams npasuia HKOJIOTUYECKH
11eJ71eCO00pa3HOTO MOBEACHUS B OBITY U TPY/IOBOM JESITEIBHOCTH B LIEISAX
COXpaHEHUsSI CBOETO 3JI0POBBbS M OKPY’KAIOIIEH MPUPOAHOU CPENbl; 0CO3HABAMD
OTAaCHOCTH BO3JICHCTBHS Ha KUBBIE OPTAaHU3MBI OTIPEACIEHHBIX OPTAHMIECKIX
BEIIECTB, NOHUMAas cMbicn Tnokazatens [IJIK (mpenenvHoil  momycTuMon
KOHIICHTpAIluu), HOACHAMb Ha NOpUMEpax  CHocoObl  yYMEHBIICHUS U
PEIOTBPAIICHHS UX BPEHOTO BO3/ICHCTBUS Ha OPTraHU3M YelIOBEKa,
AHAU3UPOBAMDb YENIecO0OPA3HOCNb NPUMEHEHUs.  OP2aHU4eCKUx  8euecmas 8
NPOMBIULIEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHUs COOMHOULEHUS] PUCK-NOJIb3A

16) 1 0OydaromMXcss C OrPAaHMYCHHBIMH BO3MOXHOCTSIMHM 370POBbS: YMCHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BEIIECTB U
XUMUYCCKUX SIBJICHUM;

17) ist cnenbIX ¥ CIabOBUASIINX OOYUYAIONIUXCS: YMEHHE HMCIIOJIb30BaTh Pelibe(h)HO

TOYEUYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumudeckux popmyi.

B 11 kuacce mnpeaMeTHble pe3yabTaTbl O0CBOeHHs1 Kypca «OO0masa wu

HEOPraHU4YeCKasi XMMHS» OTPAKAIOT:

1) cgopmuposannocmv  npedcmagienuti: 0 ~ XAMHYECKOW  COCTaBJIAIOIICH
€CTECTBEHHO-HAYYHON KapTHHBl MHUpA, POJU XHMHUM B TIO3HAHUU SIBJICHUIM
IpUPO/Ibl, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYpbl JIMYHOCTH, €€

(GYHKIHOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM JIS PEIICHUs NMPAKTUYECKUX
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2)

3)

3alady U DKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO U
NPUPOJHOU CPEJIE;

enaoenue CUCTEMOM XUMHUYECKUX 3HaHUMH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XMMHUYECKUH 3JIEMEHT, aToMm, W30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJia, MOJIb, MOJIAPHBIN 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATENILHOCTD, CTEIEHb OKUCIICHUS, XUMUYECKas CBSI3b
(koBaJieHTHAsi, WMOHHAs, METAJUIMYECKasi, BOJOPOJIHASA), KpHUCTALUIMYECKas
peméTka, TUMBl XUMUYECKUX PEaKIHi, pacTBOP, JEKTPOIUTHI, HEIJEKTPOIUTHI,
ANEKTPOJIUTHUYECKAs JTMCCOLMAIMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKON pEaKIuu, XUMHUYECKOE PABHOBECUE; TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON auccouuanuu, nepuoanueckuii 3akon . M. Menneneena,
3aKOH COXPaHEHHSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIECHUS SHEPTUU
Ipy XUMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKHI $I3bIK XUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JEKallUe B OCHOBE MOHUMAHUS MPUYUHHOCTH M
CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (PaKTOJOTUYECKUE CBEJCHMSI O CBOWMCTBAX,
COCTaBe, MOJYUYCHUH U 0€30TIaCHOM HCIOJIb30BaHUY BaXKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

coepemeHnble NpeoCmasieHusi 0 CMpPOeHUU eewecmea HaA amoMHOM, UOHHO-
MONEKYNIAPHOM U HAOMONEKVIAPHOM YPOGHAX, NPeOCmasleHUus O MeXaHusmax
XUMUYECKUX PeaKyuti, mepMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMAX
UX NpOmMeKauus, O XUMUYECKOM PABHOBECUlU, pACMBOPAX U  OUCHEPCHBIX
cucmemax, ¢hakmonozcuyeckue c8e0eHusi 0 C8OUCMBAX, cocmaege, NOLYYeHUU U
0e30nacHoM UCNONL30BAHUU BANCHEUUUX HEOPSAHUYECKUX Geujecme 6 Obimy u
NPAKMU4ecKou  O0esamenbHOCmU  4elo8eKd, OOWuUX  HAYYHbIX  NPUHYUNAX
XUMUYECKO20 NPOU3BO0CMEa;

cpopmMupoeaHHocmy yMeHUll GblAGNAMb XapaKTEpHble MpPHU3HAKU TOHATHUH,
YCmMaHasIueams MX B3aUMOCBSI3b, UCHOIb306aMb COOTBETCTBYIOUIUE TMOHSITHS

IIpH OIMMCAaHNH HCOPTaHNYICCKUX BCHICCTB U UX HpeBpameHHﬁ;
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4)

5)

6)

7)

cpopmMupo8anHocms  YMEHUll  UCNOIb306aMb XUMHUYECKYI0 CHUMBOJIMKY IS
cocTtaBieHUs: (OpMyJl BEIIECTB M ypPAaBHEHUH XUMHUUYECKHX  peaKLui;
cucremaTtrueckyro HomeHkIaTypy (IUPAC) u TpuBnaibHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIM ras, yrjaeKucCibld ra3, aMMUak, raméHas
U3BECTh, HETAUIEHAsI U3BECTh, IUTHEBAs COJA, IUPUT U Ap.);

cpopmuposannocme ymenuii onpedensams BAaJEHTHOCTb U CTENEHb OKHCICHHUS
XUMHUYECKUX AJIEMEHTOB B COCJUHEHMSIX PA3IMYHOIO COCTAaBa; BUJ XUMHUYECKON
CBA3M (KOBAJIECHTHAs, MOHHAsI, METAJUIMYECKAsl, BOJOPOIHAS) B COCAUHEHUAX; THUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BeElleCTBa (aTOMHAs, MOJIEKYJIApHasd,
MOHHAas1, METaJJINYECcKasi); XapakTep Cpelibl B BOJHBIX PaCTBOpPaX HEOPraHUYECKUX
COCJIMHCHMUI;

cpopmuposannocms yMenus 00BACHAMb 3ABUCUMOCIL CEOUCME 8euecms om
6UOA XUMUYECKOU CBA3U U MUNA KPUCALIUYECKOU peuémKu, OOMeHHbll U
OOHOPHO-AKYENMOPHBIU MEXAHUZMbI 00PA306AHUSA KOBAIEHMHOU CE53U,
cpopmuposanHocmy yMeHUll YCmManaseaueams NPUHALJIEKHOCTh HEOPTaHUYECKUX
BEILIECTB MO MX COCTaBY K ONPEAEIEHHOMY KilacCy/Tpynie coequHEHUN (IpoCcThie
BELIECTBA — METaUIbl W HEMETAJUIbl, OKCHIbI, OCHOBAaHMS, KHCIOTHI,
aM(OTEPHBIC THIPOKCUJIBI, COJTH);

cpopMupoBaHHOCM YMEHUN. KIACCUPUYUPOBATMD. HEOP2AHUYECKUE eeCmBa No
ux cocmaey; Xumudeckue peaxyuy no pasiudHblM NPUHAKam (YUcty u cocmagy
Ppeazupyrowmux eewjecms, meniogomy 3@gexmy peaxyuu, UsMeHeHUI0 cmeneHell
OKUCNIEHUs. DIIeMEHmMOos, 00pamumMoCcmu, YY4acmuio Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8blOUPAMb OCHOBAHUA U Kpumepuu ONs Kiaccugurayuu
U3 UAeMbIX 6eUecms U XUMUYEeCKUX Peakyull,

chopmuposanHoCms yMeHull packpvléams CMbICI nepruoanyeckoro 3akona Jl. 1.
MenpeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO U

MPOTHOCTUYECKYIO (PYHKIINH;
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8)

9)

chopMUpo8aHHOCMb YMEHUL XApaKmepus08ams SIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 mnepuonioB [lepuoanueckoil cucTeMbl XUMUYECKUX
anemenToB J[. W. MenneneeBa, HCHONB3ysl MOHATUS «S-, P-, O-3JCKTPOHHBIC
OopOUTANIHNY, «IHEPTETUUECKUE YPOBHUY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB M HMX COCIMHEHMH MO MEpUOoJiaM U TpyIIam
Ilepnognuecko cucteMbl XuMu4yeckux 31ueMeHToB /. . Menneneesa,;
«OCHOBHOE U B8030YAHCOEHHOe IHepeemuyecKue COCMOAHUSL amomay, 00BACHAMb
3AKOHOMEPHOCMU UBMEHEHUST CBOUCME XUMUUECKUX DJIeMEHMO8 U UX COeOUHeHUl
no nepuooam u epynnam Ilepuoouueckou cucmemuol [{ U Menoeneesa, eanenmmole
B03MONCHOCIU AMOMO8 DJIEMEHIMO8 HA OCHO8E CMPOEHUs UX 2JIeKMPOHHbIX
000710YeK

cpopmuposannocmv  ymenuil  xapaxmepuzosamv  (onucvieamv)  oOuIHe
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3jJUYHBIX KJIACCOB;
noomeeparcoams CylleCTBOBAHUE T€HETUYECKOM CBSI3U MEXIYy HEOPraHUYECKUMHU
BEILIECTBAMH C IMOMOIIbIO0 YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;
cpopmuposaHHocmy  YMeHUs — pAcKpuleamsv — CYWHOCMb:  OKUCIUMENbHO-
80CCMAHOBUMENbHBIX  PeaKyull NOCpPeoCmeoM COCMAGNIeHUsl  JIeKMPOHHO20
banaunca smux peaxkyuii; peakyuti UOHHO 20 0OMeHa NYMEM COCMABIEHUS UX
HOJHBIX U COKPAWEHHBIX UOHHBIX YDAGHEHUN, peakyuti 2uopoau3a; peaxyuil
KOMNIeKCO00PA308aHUS (ha npumepe  2UOPOKCOKOMNIEKCO8 Yumka U

ANFOMUHUSL),;

10) chopmuposannocme  ymenus kiaccuguyuposams XUMUYECKHE PEAKIMHA 10

pa3IMYHBIM MpU3HAKaM (YUCITY W COCTaBy pPEardpyroIIUX BEIIECTB, TCINIOBOMY
b dexTy peaknuu, U3MEHEHUIO CTETCHEH OKUCIIECHUS JJIEMEHTOB, O0pPaTHMOCTH

peaKIny, YJacTHIO KaTalnu3aTopa);

11) chopmuposannocms ymenuit cocmagisimes ypaBHEHHS PEAKIUN Pa3TUUHBIX

TUTIOB; TIOJHBIC ¥ COKpalI€HHBIC YPAaBHEHHsI pPEaKlMid HOHHOTO OOMEHa,

YUUTEBIBAaA YCJIOBHA, ITPH KOTOPLIX O3TH PCAKIIMKU UAYT 10 KOHIA,
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12) chopmuposannocme  ymenuti  npoeooums — PEaKIUH,  TOATBEPIKIAIOIIKE
Ka4eCTBEHHBI COCTAaB pPA3IUYHBIX HEOPTaHWMUYECKUX BEIIECTB; PACHO3HABAMb
OTIBITHBIM ITyTEM HMOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPaX HEOPTAaHUIECKUX
BEIIICCTB;

13) chopmuposannocms ~ ymenuii  packpwviéams — CYyITHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKITHI ITOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OallaHca
3THUX PEaKLN;

14) chopmuposanrnocmes ymenuii 06biACHIMb 3aBUCUMOCTh CKOPOCTH XMMHUYCCKON
peaknmuu OT pa3IMYHBIX (HAKTOPOB; XapaKTep CMEUIEHUS XUMHYCCKOTO
paBHOBECHS B 3aBUCHUMOCTH OT BHEIIHEro Bo3aeicTus (mpuniwmn Jle [larense);
CPOPMUPOBAHHOCIL  YMEHUSL  OOBSACHAMb — 3AKOHOMEPHOCMU — NPOMEKAHUs
XUMUYECKUX PeaKyuti ¢ y4émom ux IHepeemuyeckux XapaKmepucmux, xapakxmep
UBMEHEHUsL CKOPOCIU XUMUYECKOU Peakyuu 6 3a8UCUMOCMU OM  PA3IUYHbIX
Gaxkmopos, a marxdice Xapakmep CMeWeHUss XUMUUECKO20 paeHO8ecUsi Noo
GIUSAHUEM BHEeWHUX 8030eticmautl (npunyun Jle Illamenve),

15) chopmuposannocms  ymenuii  xapakmepuzoeams —~ XUMHYECKHE  IMPOIECCHI,
JIeKaIIe B OCHOBE MPOMBINUICHHOTO TOJYYCHHUSI CEPHON KUCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPENCTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUNAX U
AKOJIOTHYECKUX MPOOIeMax XHMMHUIECKOTO TIPOU3BOJICTBA;
chopMUpPOBaAHHOCIb YMEHUS XAPAKMepu308ams XumMuiecKue peakyuu, iexcaujue
8 O0CHOBE NPOMBIUIECHHO20 NOJYYEHUsI CEPHOU KUCIOMbl, aMMuaxa, ooujue
HayuHble NPUHYUNBL XUMUYECKUX NPOU3BOOCMS, 1elecO000pa3HoCmb NPUMEHeHUs
HEeOp2aHUYecKuUx 6eujecms 6 NPOMBIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3peHus
COOMHOULEHUS PUCK-NOJIb3A,

16) chopmuposannocme  ymenuti  nposoOums BBIYUCICHHS C HCIOJIb30BAaHUEM
MOHSITUSL «MacCOBas JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
IPY XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA MM 00BhEMA ra30B M0 H3BECTHOMY

KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
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BEIICCTB, TETUIOBOrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHsSI MAaCChI
BEIIIECTB, MMPEBPAICHUS U COXPAaHEHUS YHEPTUH;

chopmMupo8aHHocmy yMeHUuss NPOBOOUMb PACYEMbl: C UCNOIb308AHUEM NOHAMULL

«maccosas 0ona eewjecmea 6 pacmeope» U «MOJAPHAS KOHYESHMPAYUsy,
Maccol gewecmea unu 00veémMa 2asa Nno U38eCMHOMY KOJIUUEC8Y 6eljecmsa,
macce unu 00bEMY 00HO20 U3 YUACMBYIOWUX 6 PeaKyuu 6ewecms;, mMenio8o2o
agppexma peaxyuu; 3HaAYeHUs B000POOHO2O NOKA3AMESL PACMBOPO8 KUCIOM U
wenoveu ¢ U3BECMHOU CMeneHvio ouccoyuayuu, maccovl (00véma, Koauiecmasd
geujecmea) npooykma peaxyuu, eciu 00OHO U3 UCXOOHbIX gewecmes 0aHO 8 8uoe
pacmeopa ¢ onpedeénHol Maccogotl 00ell pacmeopEHH020 8eujecmsd Ui 0aHO
8 uzobLimKe (umeem npumecu), 001U BbIX00A NPOOYKMA Pearyuu;, 00bEMHbLX
OMHOWEHULL 24308,

17) cchopmuposannocme  ymenuii cobriodams npasuia TOIH30BAHUS XUMHYCCKOM
NoCyJI0 W JTabOopaTOPHBIM O0OPYIOBAaHHEM, a TaKXKe IMpaBHiia OOpaIIeHHs C
BEIIIECTBAMHA B COOTBETCTBHUU C WHCTPYKITUSMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

18) chopmuposannocms  ymenuii  naaHuposamv U GbINOHAMbL  XUMHUYECKUH
AKCIIEPUMEHT (pa3yioKeHHE MEePOKCUa BOJOPOaa B MPUCYTCTBUU KaTaau3aTopa,
OTpeieNieHue Cpeabl PacTBOPOB BEIIECTB C TMOMOIIBIO  YHHUBEPCATHLHOTO
WHIUKATOPA, BIUSHAC PA3IUIHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKIIUH,
peakiMy MOHHOTO OOMEHa, KaueCTBEHHBIC pEaKIMu Ha CcyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS; pelIeHHE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
teMaMm «Metamib»y u «HemeTamns») B COOTBETCTBUU C TMPABWIAMU TEXHUKH
0e30macHOCTH MpU OOPAIEHUH C BEIIECTBAMH U JaOOpaTOPHBIM 000PYI0BaHUEM,
npedcmasiames PE3yabTaThl XUMHUYECKOTO JKCIepUMEHTa B QopMme 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U opmyauposams BHIBOJILI Ha OCHOBE

9TUX PE3YyJIbTATOB,
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CcHOPpMUPOBAHHOCMb YMEHULL: CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYeCKUll  dKcnepumenm  (nposedenue  peakyuil  UOHHO20  0OMeHd;
noomeepoicoeHue  KaueCmeeHHO20  COCMmasd  HeOpeaHU4ecKux  6eujecms;
onpeoenerue cpedbl PACMBEOPO8 BeUjecms ¢ NOMOWbIO UHOUKAMOPOS, U3VHEHUE
GIUAHUSL PAZTUYHLIX (DAKMOPO8 HA CKOPOCHb XUMUYECKOU pearkyuu, peuleHue
IKCNEePUMEHMANbHbIX 3a0a4y no memam «Memannvty u «Hememaniory) c
cob00eHueM npasuil be3onacHo20 0opaweHus ¢ ewecmeamu U 1abopamopHbvim
obopyoosanuem, @Gopmyauposams yeib UCCIe008aHUSl, NPeOCmAasIamsb 6
pasiuynol  hopme  pesyibmamvl  IKCHEPUMEHmd, AHATTUZUPOBATND u
OYeHUBAMb UX OOCIOBEPHOCTIb,

19) chopmuposannocme  ymenuii  Kpumuyvecku — aHAIUUPOSAMb  XUMHYECKYIO
uH(pOopMaLuIo, MoIy4aeMyto U3 pazHbix uctounukoB (CMU, UuTepHer u ap.);

20) chopmuposannocmo YMeHUt coonrodams npasuia AKOJIOTHYECKHU
IeJIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYJOBOM JCATEIBHOCTH B IEJSAX
COXpaHEHUsI CBOETO 3JI0POBBS M OKPYXKAIOUIEH MPUPOTHON Cpeapl; OCO3HABATH
OMAacCHOCTb BO3JEHCTBUS Ha JKUBBIE OPTaHU3MBI OINPEACIEHHBIX  BEIIECTB,
noHuMast cmbici nokazarens [IJIK (mpenenbHON DOMyCTHMOM KOHLIEHTPALIMH),
NosCHAMb Ha IPAMEPAX CTIIOCOOBI YMEHBIIICHHS U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICHCTBUS HA OPTAaHU3M YEJIOBEKa;
chopmuposanHocmes yMeHuil: coon00ams Npasuild Noab308aAHUS. XUMUYECKOLL
nocyoou u J1abopamopuviM 000pyoosaHuem, ooOpawjeHus ¢ 6euecmeamu 6
COOMBEemMCcmeulY ¢ UHCMPYKYUAMU HO BbINOJHEHUIO J1AO0OPAMOPHLIX XUMUYECKUX
ONBbIMOBG, IKOJIOUHECKU UYelecO0OPAZHO20 No8edeHus: 6 Oblmy U Mmpyoosol
0esIMeIbHOCU 8 YeJISIX COXPAHEHUsT C80e20 300P08bsl, OKPYIcarouleli npupooHol
cpeodvl U OOCMUdICeHUs. e€ YCMOUdUB8020 pa3eumus;, O0CO3HABAMb ONACHOCHb
MOKCUYECK020 0eliCmBUsL HA JHCUBbLE OP2AHU3MbL ONPEOeNEHHbIX HeOP2AHUYEeCKUX
sewjecms, nonumas cmoici noxazamens IJ[K (npedenvroii donycmumou

KOHYeHmpayuu); cghopmuposannocmo VMEeHUU. 0Cyuecmenamo
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YeNeHanpasientslli. NOUCK XUMUYECKOU UHDOpMayuu 6 paziuidHblX UCHOYHUKAX
(nayuHas u yuyebHo-Hayuuas aumepamypa, CMHU, Unmepuem u 0p ), kpumuuecku
AHANU3UPOBAMb  XUMUYeCKylo — uHgopmayuio,  nepepabamvieamev €€ U
UCNOIb308AMb 8 COOMBEMCMBUU C NOCMABIEHHOU YueOHOU 3adayell

21) s 0OydYaroIMXCS € OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
MPUMEHSATh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX METO/aX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

22) Ui CIIenBbIX U CIa0OBHISAIIMX OOYYAIOUIUXCSA: YMEHHE HCIIOJIb30BaTh Pelibe(hHO
TOYEUYHYIO cucTeMy o003HaueHnuii JI. bpaitns nis 3anvcu XumMudeckux Gopmyi.
PesynbraThl 00yueHuss Ha 0a30BOM ypOBHE OPHEHTUPOBAHbBI Ha OOIIYIO

(YHKIHMOHATIBHYIO TPAMOTHOCTH, MOJYyYEHHUE KOMIIETEHTHOCTEH ISl MOBCEIHEBHOM

KU3HU U o00mero pasButus. Pe3ynbraThl 00yueHHs] Ha YriayOJEHHOM YpOBHE

OpPUEHTHUPOBaHbl  HA  MOJy4YE€HHE  KOMIIETEHTHOCTEH Uil  MOCJeayroen

poheCCUOHAIBHOM JIEITEIbHOCTH KaK B paMKaxX JaHHOW MpeIMETHOM 00J1acTH, Tak U

B CMEXKHBIX C HEU 001aCTIX.
COJAEP KXAHUE YUEBHOI'O IIPEIMETA «XUMMUS»

10 KJIACC « OPTAHUYECKAS XUMMSI» BA3OBbI YPOBEHb

Teopernyeckne 0CHOBBI OPraHU4eCKONH XMMHUH

[IpeamMeT OpraHMYecKOW XUMUHU: €€ BO3HHKHOBEHHE, Pa3BUTHE M 3HAYCHHUE B
MOJIyYEHUM HOBBIX BEIIECTB W MaTEpHAIOB. Teopus CTPOEHUS OPraHUYECKUX
coenunenuii A. M. BytiepoBa, e€ ocHOBHbIE MOJ0KeHUsA. CTPYKTYpHBIE (HOPMYJIbI
OpraHM4ecKux BelecTB. ['oMoorus, n3oMepusi. XMMHUYECKas CBA3b B OPTaHUYECKUX
COEIMHEHUSIX — OJMHAPHbBIC U KPATHBIE CBS3H.

[IpeacraBinenre o0 KiIacCU(PUKALMK OpraHMYECKUx BemiecTB. HomeHkiatypa
OpraHUYeCKUX COEAMHEHWH (CUCTEeMaTHYecKas) M TpUBUAIbHBbIE Ha3BAHMS

BAXHEHUIINX MPEACTABUTEIEN KIIACCOB OPTAaHUYECKUX BEIIECTB.
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9KCHCpHMCHT&HBHLIG MCTOAbI H3YUYCHHUA BCHICCTB H HUX HpeBpaIHGHI/Iﬁl
O3HAKOMJICHUC C 06pa3uaMH OPraHUYCCKUX BCHICCTB U MATCPpHaIaMH Ha UX OCHOBC,
MOJACINPOBAHUC MOJICKYJI OPraHNM4YCCKHUX BCIICCTB, Ha6JIIOI[eHI/Ie Hn OIIMCaHHUC
ACMOHCTPAOMOHHBIX OIIBITOB IIO0O IIPCBPAIICHHUIO OPraHUYCCKUX BCIICCTB IIPHU

HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB M CTPOECHHUE, TOMOJIOTMYECKMM psA. MeraH u  3TtaH —
MpOCTEHIINE TPEACTABUTENIM AaJIKaHOB: (PU3MUECKMEe U XUMHUYECKHUE CBOMCTBA
(peakuuM 3aMeIIeHUs © TOpPEHHUs), HAXOXKICHHE B MPUPOJAC, IOIYyYEeHHE U
NIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUM psiA. OTUICH W TPONUIICH —
MPOCTEHIIINE TIPEJACTABUTEIIM aJIKEHOB: (PU3MUECKHEe W XUMHUYECKHE CBOWMCTBA
(peakuuu  TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAILMU, OKHUCICHUS U
MOJMMEPHU3AIUH ), IOJTYYEHHUE U TPUMEHEHHUE.

Ankxamuensl. byragwen-1,3 wu MetunOyramueH-1,3. cTpoeHHME, BaKHEHITHE
XUMUYECKUE CBOWCTBa (peakius mnojauMepusanuu). llomydeHue CHUHTETHYECKOTO
KaydyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHHUSI, TOMOJIOTHYECKUM Psill. AICTUIIEH —
MPOCTEHINIMN  TIPEICTaBUTENb aJIKWHOB: COCTaB, CTpPOCHHUE, (UIHYECKUE U
XUMUYECKHE CBOMCTBA (peakiuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAINH,
TOpeHHUsl), MOJyYCHUE U IPUMEHECHHUE.

Apensl. benzon: cocrtaB, crpocHHe, (H3NYECKHE W XUMHUYCCKHE CBOMCTBA
(peakuuu TajJoTeHUPOBAHUS W HUTPOBAHUSI), MOJy4YCHUE U TpUMEHEeHHe. Toayol:

CcoCTaB, CTPOCHUC, d)I/ISI/I‘—IGCI(I/Ie U XMMHUYECKHE CBOMCTBA (DeaKLII/II/I TaJIOTCHUPOBAHUSA

u HI/ITDOBaHI/If{) INOJYYCHHUC M IIPHMMCHCHHC. TOKCHUYHOCTD aApCHOB. I'eneTnueckas

CBA3b MCXKAY YIJICBOAOPOAaAMU, ITPUHAAJICKAIIMMU K Ppa3JIMYHbIM KjlaCcCaM.
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[IpuponHbIE HCTOUHUKH YTI€BOIOPOoAOB. IIpupoHelil ra3 U nonyTHele HE(TAHbIE
rasel. Hegtp 1 e€ mpoucxoxnaenue. CrocoObl mnepepabOTKHM He(TU: NEperoHka,
KPEKUHI (TEPMUYECKUN, KaTaIUTUYECKHUi), muposu3. IIpoaykTtsl mnepepaboTku
HEPTH, MX NPUMEHEHHE B IPOMBIIIJICHHOCTH W B ObITy. KameHHbIl yromp u
IPOAYKTHI €r0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHUS BEUIECTB M MX IPEBPAILCHUI:
O3HaKOMJIEHHE C 00pa3liamMy IJIacTMacc, KaydyKoB U pe3HuHbl; kKosiekuuu «HepTs» u
«YTonb»; MOJENMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB M TaJOr€HONPOU3BOJHBIX;

IIPOBCACHHUC HpaKTI/I‘{CCKOﬁ pa60TI>II IMOJIYUCHHUC 3THUJICHA U U3YUYCHUC CTO CBOMCTB.

PacuérHble 3agaun
Brraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYECTBA
HCXOJHOTO BEIlECTBA WM NPOJIYKTa PEAKIUU IO H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOTO N3 NCXOJHBIX BCHICCTB UJIM IIPOAYKTOB peaKHI/II/I).

Kuciiopoacoaep:kamue oprannyeckue CoeJMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METAHOJ U ATAHOJ: CTPOCHUE, (PU3NYECKUe U
XUMUYECKHUE CBOMCTBA (pEaKIMHM C aKTUBHBIMH METAJlJIaMH, TaJIOT€HOBOJOPOAAMH,
ropeHue), npuMeHeHrne. BonopoaHbie CBS3M MEXIy MOJICKYJIaMu CIUPTOB. [lelicTBue
METAHOJIa ¥ 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoroaToMHbI€ COUPTHI. DTHIICHIJIMKOJIb M TJIUIEPUH: CTPOCHHUE, (PU3UYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJEICTBUE CO HIEIOYHBIMA METAJUIAMH, KAUYECTBEHHAs
peakuMsi Ha MHOTOAaTOMHBIE CHOUpTHI). JlelicTBMe Ha OpraHu3M  YeJoBEKa.
[IpumeHenue rauueprHa U STUICHTJIMKOJIS.

deHoII: CTpOSHUE MOJIEKYJIbI, (PU3UYECKHUE U XUMUYECKUE CBOWCTBA. TOKCUYHOCTD
denona. [Ipumenenue dheHoa.

Anpaerunbl U KeToHbl. DoOpMaNbIETH I, alleTAIBICTHA: CTPOCHHE, (HU3UIECKUE U
XUMUYECKUE CBOWCTBA (pEaKUWU OKHCICHUS U BOCCTAHOBJICHHS, KAaYECTBEHHBIC

peaKkiMu), MOJTyYeHUE U IPUMEHEHHE.
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AHCTOHI CTPOCHUC, d)I/ISI/I‘{CCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCTaHOBHeHI/IH), ITOJYYCHHC U IIPMMCHCHHC.

OnHOOCHOBHBIE MNpeaeibHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHass M yKCycCHas
KHUCIIOTBI: CTpOCHHE, (PU3MUecKre U XMMUYECKHE CBOMCTBA (CBOMCTBa, OOIIME IS
KJ1acca KHMCIIOT, peakius 3Tepudukaiun), noydeHue u npuMmenenne. CTeapuHoBas v
OJIEMHOBAsI KUCIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxxable 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOSN3 CIOKHBIX
a¢upoB. Kupsl. I'maponu3 xupo. IIpumeHeHnue xupoB. buonorumueckas poiib
KUPOB.

VYraeBoasl: coctaB, kiaccuUKaius YrieBOJAOB (MOHO-, AU- U TOJUCAXapHJbl).
['moko3a — mpocTeHMii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢u3znueckne U XUMHUYECKHE CBOMCTBa (B3aumoneincTBue ¢ ruapokcuaoM menu(ll),
OKHCJICHHE aMMHaYyHbIM pacTBOpoM okcujia cepedpa(l), BoccranoBieHue, OpoxkeHne
IJIIOKO3bl), HAXOXJAEHWE B MpHUpOJAE, MpPUMEHEHHe, OuoJIorhyYecKas  poJib.
®otocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Caxapo3a — NPEACTABUTCIIb JUCAXAPUIO0B, THAPOJIN3, HAXOXJICHHUEC B MIPUPOAC U

IIPUMCHCHHC.

Kpaxman u uemmnonosza Kak HOpUpoAHbIe mNojJuMepbl. CTpoeHue Kpaxmana H
uemunono3sl.  dusnueckue M XUMHYECKHE CBOMCTBA Kpaxmaya (TUApPOIH3,
KAueCTBEHHAs PEAKLUS C UOJIOM).

OKCnepUMEHTAIbHBIE METOJbl U3Y4YeHHUS BEUIECTB W MX MPEeBpAILLCHUN:
npoBeJcHNe, HaOMIOJEHNE W OMUCAaHHE JIEMOHCTPALIMOHHBIX OIMBITOB: TOpPEHHE
CIUPTOB, KAauye€CTBEHHBbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJIA
okcugoMm Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEUCTBHE TJIMIIEPUHA C
rugpokcugom menu(Il)), anpaernaoB (OKMCIEHHE aMMHAYHBIM PAcTBOPOM OKCHJIA
cepebpa(l) u runpoxcugom meau(Il), B3aumopaeiicTBue kpaxmana ¢ HOJAOM);

IPOBEJICHNUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.
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PacuérHble 3a1aun
Brruncnenns mo ypaBHEHUI0 XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
HCXOJIHOTO BEIEeCTBAa WM TMPOJYKTa pEeaKkIMu IO H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOTO N3 NCXOJHBIX BCHICCTB UJIU IIPOIAYKTOB peaKHI/II/I).

A30Tc0)1ep>Kamne OPraHNnvIe€CKMe COCAUHCHN A

Awmunbl. MeTunaMuH M aHWJIMH: COCTaB, CTPOCHUC, d)HBI/I‘-IGCKI/Ie U XUMHWYCCKUEC

CBOMCTBA (TOpEHHE, B3AUMOAEHCTBHUE C BOAON U KUCIOTAMH).

AMUHOKHUCIIOTBl Kak aM(oOTepHble OpraHuyeckue coeauHeHus. dusznueckue u
XUMUYECKUE CBOMCTBA AaMHHOKUCIOT (Ha MpuUMeEpe TJulMHA). buojoruueckoe
3HAYEHWE aMUHOKUCIIOT. IlenTuas.

benku Kkak mNpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuuHas,
BTOPUYHAsT M TpPETUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBONCTBAa OEJIKOB:
TUJIPOJIN3, ACHATYpaLusl, KAUECTBEHHBIC PEAKIIMH HA OCIIKH.

OKCNEepUMEHTAIbHBIE METOJbl HU3YYEHHUS BEIIECTB W HMX MPEBPALCHUN:
HaAOJIIOJICHUE U ONMCAaHHUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OEJKOB NpHU

Harp€BaHWH, OIBCTHLIC PCAKITNN OCJIKOB.

BbicokoMoJieKyIsIpHbIE COeINHEHUs

OCHOBHBIE TMOHATHS XHWMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEOHSAS MOJEKYJSIpHAS
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUA —
MOJIMMEPHU3aIUs U TOJTUKOHEHC AL

IImacTtMmacchel (HOJ'H/IBTI/IJ'IGH, IMOJIMTIPONMIICH, TTOJIMBUHHWJIXJIOPHI, HOJ'II/ICTI/IDOJ'I).

HarypaiapHblii W CHHTETHYECKHE Kayuyyku (OYTaaWMEeHOBBIU, XJIOPOIMPEHOBBLIA U

U30IPEHOBLIN). BoloKHA: HaTypalbHbBIE (XJIOMOK, IIEPCTh, HIEJIK), HCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIIPOH U JIABCAH ).
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OKCNEPUMEHTAIbHbBIE METOAbl M3Y4YEHHS BEIIECTB M WX MPEBpaALCHUI:
O3HAKOMJICHHE C 00pa3laMu TPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ITJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3HU

Peanuzanyst MeXIpPEIMETHBIX CBS3€W MPU M3YYEHHH OpPraHUu4ecKor xumuu B 10
KJIACCE OCYIIECTBIIACTCS 4Yepe3 HMCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATUMN, SBJISIIOIIMXCS CUCTEMHBIMH JJIi OTACIBHBIX MPEAMETOB
€CTECTBEHHOHAYYHOI'O ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC IIOHATHS: SIBJIICHHE, Hay4dHbIH (haKT, TUIOTE3a,
3aKOH, TEOpHSs, aHaliu3, CUHTE3, Kiaccu(ukaiusi, MepuoJUIHOCTh, HaOJIOJICHUE,
M3MEpEHne, SKCIIEPUMEHT, MOJICJIMPOBAHHUE.

du3uKa: MaTepusi, YIHEPrus, Macca, aToM, dJIEKTPOH, MOJEKYJIa, SHEPreTUUYECKUI
YPOBEHbB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHHE BEIECTBA, (hHU3UUYCCKHE
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHUS.

buonorusa: xnerka, opranusM, Ouocdepa, OOMEH BeEIIECTB B OpraHHU3ME,
dborocuHTe3, OWOJIOTMYECKH AaKTUBHBIC BemecTBa (OCNKH, YIJICBOIBI, IKUPHI,
(bepMeHTHI).

I'eorpadusi: muHepanbl, TOpHBIE MOPOIbI, TMOJE3HBbIE HMCKOMAEMbIe, TOIUJIUBO,
pecypchl.

TexHOI0THs: MUIEBbIE MPOTYKThI, OCHOBBI PAIlMOHAIILHOTO MUTAHUS, MOIOIIHE
CpE/ICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKUE TpernapaThl, MaTepuaibl U3 UCKYCCTBEH -

HBIX U CUHTCTUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASI XUMUS» YTJTYBJEHHBI YPOBEHD

Teopernueckne 0CHOBbI OPraHN4YeCKOM XUMHH

[IpeameT u 3HaUCHUE OPTAHUYECKOW XUMHH, TIPEICTABIIEHHE O MHOT000pa3uu

OPraHUYECKUX COCIMHCHUU.
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DNEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YKIEHHOE COCTOSIHUSI.
BaneHTHplE BO3MOXKXHOCTH aToMa yriepoad. XHMHYECKas CBsI3b B OPraHHMYECKUX
coenuHEHMsIX. Tumbl THOPUAN3AIMU aTOMHBIX OpOuTalnel yriaepoaa. MexaHU3MbI
o0pa3oBaHUsI KOBaJIEHTHOW CBA3M (OOMEHHBIH U JIOHOPHO-AKIENTOPHBIN). THIbI
NEepEeKphIBaHUS AaTOMHBIX OpOuTaneil; 6- u n-cBsizu. OauHapHasi, TBOMHAS U TpOHHAas
cBsa3b. CrocoObl paspbiBa CBsI3ed B MOJIEKyJaX opraHudeckux BeimecTB. [lonsatue
0 CBOOOJTHOM pajiuKalie, Hykjieoduie u aIeKTpodue.

Teopus cTpoeHus opraHndeckux coeaquHeHnii A. M. byTinepoBa U cOBpeMEHHBIE
MIPEACTABIICHHUS] O CTPYKTYpE MOJIEKYJ. 3HaYE€HHE TEOPUU CTPOEHHUSI OPraHUYECKHUX
coequHeHU. MonekyspHble U CTpYKTypHble (opmynbl. CTpyKTypHBIE (HOPMYIIbI
Pa3JIMYHBIX BUJOB: Pa3BEPHYTAsl, COKPALIEHHAsI, CKEJICTHASL.

N3omepus. Buapl n3oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

DneKTpOHHBIE YPPEKTHl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN (MHIYKTUBHBIHI
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBienne o ki1accU(UKaMM  OPraHUYECKUX BemiecTtB.  lloHsTue
o gyHkunoHanbHoU rpymmne. ['omonorus. 'omonoruueckue psaasl. CucteMaruueckas
HOoMeHKJaTypa opranudeckux coeauHennii (IUPAC) u TpuBHaibHBIC Ha3BaHHS
OTZIEJBHBIX IIPEICTABUTEIICH.

OcoOeHHOocTH W KiIaccU(UKAIMS OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCHepUMEHTAIbHBIE METOJIbl M3Y4Y€HUs BELIECTB M WX MpeBpalleHUil:
O3HaKOMJIEHHE C 00pa3liaMy OpraHMYECKUX BEIIECTB U MaTepHallaMd Ha UX OCHOBE;
OMBITHI MO MPEBPAIICHUI0 OPraHMYECKUX BEUIECTB MpPU HarpeBaHuM (TJIaBJICHUE,
oOyrJMBaHWEe W TOPEHHUE); KOHCTPYMPOBAHUE MOJENEH MOJEKYJ OPraHMYeCcKHX
BEILIECTB.

YrieBoaopoasl
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Anxanbl. ['oMosiornueckuil psii — ajlkaHoB, oOmias ¢opMmyrna, HOMEHKIATypa
3
U U30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ alKaHOB, Sp -

ruOpuan3alus aTOMHBIX opOuTaneit yriueposa, 6-cBsi3b. Kongopmepsl. Ousznueckue

CBOMCTBA aJIKaHOB.
XUMUYECKHE CBOWCTBA aJKaHOB: pEaKIUU 3aMEILCHMS, HU30MEpU3alUH,

ACTUAPUPOBAHHNA, HUKIIM3AIWHU, ITHUPOJIN3d, KPCKHUHIA, TOPCHHA. HDGI[CT&BJ'ICHI/IG 0

MECXaHU3MC DeaKI_II/Iﬁ PaauKaJIbHOI'O 3aMCIICHMA.

Haxosxnenue B npupojie. CriocoObl MoTyyYeHus: U MPUMEHEHHE aJIKaHOB.

[uknoankanel. OOmas ¢opmyna, HoMmeHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOCHHUS M XMMHUYECKUX CBOMCTB MajbIX (IIMKIJIOMPOIAH, UKJIOO0YTaH) U OOBIYHBIX
(IIMKJIONIEHTAH, IMKJIOTEeKCaH) IUKIoankaHOB. CrocoObl MOMy4YeHUs: U MPUMEHEHUE
IIUKJIOAJIKAHOB.
Ankenbl. ['oMonoruueckuid psja  ajkeHOB, oOmas QopMyna, HOMEHKIATypa.
DIIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHE MOJCKYJ aJIKCHOB, SP THOPHIN3AIAS
aTOMHBIX opOuTaliel yriaepoaa, 6- U n-cBsizu. CTpyKTypHasi U TeoMeTpuueckas (1mc-
TpaHc-) nzoMepusi. PU3ndecKre CBOMCTBA AJIKEHOB.

XUMUYECKHE CBOMCTBA: PEaKIMU MPUCOCAUHEHHUS, 3aMEIICHUS] B O-TIOJOKCHHUE

P JBOMHOM CBSI3H, MOJUMEPU3ALMU U OKUCICHHS. [IpeAcTaBieHHEe O MEXaHHU3ME

peakimu __ dIeKTpoQuiIbHOrO0  mpucoenawHeHus.  [lpaBwio  MapkoBHUKOBA.

KauecTBeHHBIE peakliMy HA IBOMHYIO CBS3b.
Crioco0bl oSTydeHus ¥ MPUMEHEHHUE alTKEHOB.

Anxanuensl. Knaccudukarnus ankaaueHoB (CONMPsDKEHHBIC, W30JMPOBAHHEIE,

KyMyJIHpOBaHHbIE). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB

CONPSKEHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [lonumepusaiuss CONpsKEHHBIX

JHUCHOB. Crioco0bI IMOJIYUCHHA N MPUMCHCHUEC aJIKAIUCHOB.
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Anxunbl. ['oMosilornyeckuil psii  ankWHOB, o0mas Qopmyia, HOMEHKJIATypa
U U30MeEpHUs. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHUHOB, Sp-
ruOpuan3alMs aTOMHBIX opOuTaneil yrinepoaa. @u3ndeckue CBOMCTBA aJIKUHOB.

XuMU4ecKue CBOICTBA: peakuuu IPUCOEAUHEHHUS, JUMeEpU3aluu
U TpUMepU3aluu, OKucieHus. KuciaoTHele cBOMCTBA aJIKMHOB, UMEIOIINX KOHIIEBYIO
TpOIHYIO CBsI3b. KauecTBEeHHbIE peakui Ha TPONHYIO CBSI3b.

CnocoObl OJTy4YEeHHs U IPUMEHEHUE AJTKMHOB.

ApomaThueckue yriieBoJaopoAabl (apeHsl). I'omosiornueckuil psj apeHoB, oOIas
(dbopMyIia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE

MOJICKYJIbI OeH3o0a. [IpaBuio ApOMAaTHYHOCTH, IIPUMCDPBI ApOMATHYICCKUX

coeHeHUr. OU3NUEeCKUEe CBOMCTBA apEHOB.

XVWMHYECKHE CBOMCTBA O€H30a M €ro TOMOJIOTOB: PEAKUUU 3aMEIIECHUS
B OCH30JbHOM KOJbIIE U YIJIEBOJOPOJHOM paJMKalle, PEaKklUd IPUCOEAUHEHUS,

OKHCJICHHME TOMOJIOrOB OeH30Ia. [IpencraBiaeHrue 0  MEXaHM3ME  pCaKIUi

anekTpoduibHoro 3amemieHus. IIpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUU

3aMecTuTeNied B OEH30JIbHOM KOJIBIIE Ha TMPUMEPE aJIKWIBHBIX PpaJHKaJIOB,
KapOOKCUIIbHOM, THAPOKCUIIBHOM, aMHUHO- U HUTPOTPYIIIIbI, aTOMOB IraJIOr€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTuposna. [lomumepusanus ctupoia.

Crioco0bI TosTyueHus! U IPUMEHEHNE apOMaTHUECKUX YTIIEBOAOPOIOB.

[Tpupoansiii ra3. IlonytHeie HedTsHble Ta3bl. HedTh M €€ mpoucxoxieHue.
KameHHbli1 yrosabs v MpOyKThI €ro nepepadoTKH.

Cnocobbl  mepepaboTku  He(TU:  TMEpPEeroHka, KPEeKUHT  (TepMUYECKUH,
KaTaIuTU4YeCKuii), pudopMuHT, mnupoiau3. I[IpoaykTel mepepaboTku HedTH, UX
MIPUMEHEHHUE B MPOMBIIUICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEKIY PA3IMUYHBIMU KJIACCaMU YIJIEBOIOPOIOB.

DNEKTPOHHOE  CTPOEHWE TaJOreHIPOU3BOAHBIX  YIIEBOAOPOAOB. Peakuuu

3aMCIICHUA rajJorcta Ha THAPOKCOrpyIiy, HUTPOI'PVIIILY, MWMAaHOI'PDVIIITY,

AMHHOTPVIIITY. I[CﬁCTBI’IC Ha TaJIOTCHIIPOMU3BOAHBEIC BOJHOT'O U CIIMPTOBOI'O pacTBOpa
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HléJ'IOLIH. B3aHMOH€ﬁCTBH€ AUTAJIOTCHAJIKAHOB C MAarHucM M IITHMHKOM. [lonsitue o

MCTAJJIOOPIaHNYCCKHUX COCAUHCHUIAX. Hcnonn3oBaHue raJIOTrCHIIPONU3BOIHBIX

YTIIEBOJOPOAOB B OBITY, TEXHUKE U MTPU CHHTE3€ OPTaHUYCCKUX BEIICCTB.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB M UX MPEBPAILCHU:; U3yUCHHE
(M3UYECKUX CBOWCTB YTJIEBOJIOPOJOB (PacTBOPUMOCTH), KAaueCTBEHHBIX DPEaKIIAN
YIIEBOAOPOIOB PA3IMYHbBIX KJIaccoB (0OeciBeYMBaHUE OPOMHOM MM MOIHOM BOJBI,
pacTBOpa TepMaHTaHaTa Kajius, B3aUMOJICHCTBHE alleTWICHa C aMMHAYHBIM
pactBopoM okcujaa cepedpa(l)); kauecTBeHHOEe 0OHaApYKEHHE yriiepoda U BOJAOPOJIa
B OpraHUYeCKHX BEIECTBAX; IMOJyYCHUE OJTHICHA W HW3YYEHUE €ro CBOMCTB;
o3HakomieHue ¢ koyuekiusamu «Hedts» u «Yromwsy, ¢ oOpasinamu IacTMacc,
Kay4yKOB U PE3UHBI; MOJICJIMPOBaHUE MOJIEKYJI YTII€BOJ0POJIOB
Y TAJIOTCHITPON3BOIHBIX YTIJIEBOOPOIOB.
Kuciopoacoaep:kamue opranudeckue coenHeHus

[IpenenpHple OgHOATOMHBIE CIUPTHI. CTpOCHWE MOJIEKYJ (Ha MpuUMepe MeTaHoja
U sTaHosa). ['omonornueckuii psana, odOmas dopmyna, u30Mepus, HOMEHKIATypa
n knaccudukanus. dusndyeckue CBOWCTBA TPENETbHBIX OJHOATOMHBIX CITHUPTOB.
Bonopoansie cBsi3u Mex Iy MOJIEKYJIaMU CITUPTOB.

XVMMHMUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHHs, JeTujpaTaiii, OKHUCICHUS,
B3aUMOJICCTBME C  OPraHMYECCKUMH W HEOPTAaHWYCCKUMHU  KHCJIOTAMH.

[TpencraBineHre 0 MEXaHU3ME PEAKIMI HYKIEOMDUIBLHOro 3aMenieHus. KauecTtBeHHas

peakiusi Ha OJJHOATOMHBbIE CHUPTHL. JleficTBUE ATaHONa W METaHOJa Ha OPraHu3M
yesoBeka. CriocoObl MOTyYeHUs] U TPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie »dupbl, HOMeHKIaTypa U u3zoMepusa. OcoOeHHOCTH (U3UYECKUX
1 XUMHUYECKUX CBOMCTB.

MHOroaToOMHbBIE  CHUPTHI —  ITWIEHIJIMKONbL W ruuepuH.  Dusnueckue
Y XUMUYECKHE CBOMCTBA: pEAKIMU 3aMEUIECHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU

N HCOPraHNM4CCKUMHU KHCJIOTaAMH, KAYCCTBCHHAA PCAKIIUA HAa MHOTOATOMHBIC CIITMPTHI.
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JleiictBue Ha opraHu3M denoBeka. (CrnocoObl TMONy4eHHS U [PUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

@®enosr.  CTpoeHME  MOJIEKYJbl,  B3aUMHOE  BJIMSHUE  THIPOKCOTPYIIIbI
u OeHzonpHOrO siapa. dusmueckue cBoicTBa ¢eHosa. OCOOCHHOCTH XUMHUYECKHX
cBoiicTB (peHoma. KadecTBeHHble peakuuu Ha @eHon. TokcuuHOCTh  (heHoua.
Crioco0Onl mostydeHus U npuMeHenune penona. @eHonpopMaibAeruaHas CMOIA.

KapOoHuiabHbIE COEAUHEHUS — aJIbJETHJbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHOW TIpynmbl. ['oMoJoruyeckne psapl albJErHJ0B U KETOHOB, 0O0IIas
dbopmyna, wu3zoMepus | HOMeHKiaTypa. dusuueckue CBOWCTBa  alIbJIETUJIOB
Y KETOHOB.

XVWMHYECKHE CBOWMCTBA aJIbJETUIOB M KETOHOB: PEAKIUU NPHUCOCTUHEHUS.

[IpeacraBaeHUE O MEXaHU3ME  pEaKIUi HVKJ'IGOd)I/IJ'II)HOF O IIpUCOCAMHCHMA.

OxucneHue anpJerujoB, KauyeCTBEHHblE peakuud Ha anbaeruabl. CrnocoObl
ITOJIYYEHHS 1 TIPUMEHEHHE AJIBJAECTUIOB U KETOHOB.

OAHOOCHOBHBIE TpEJENbHbIE KAapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepust 1 HoMmeHKIaTypa. dusnueckue CBOWCTBA
OJIHOOCHOBHBIX TPEJENbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3HM MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT.

XVMMHYECKHE CBOWCTBA: KUCJIOTHBIE CBOMCTBA, pEaKUus 3TepUDUKALUU, PEAKIIUU
C YYaCTHEM YTJIEBOJOPOJHOTO PaJUKAIA.

Oco0eHHOCTH CBOMCTB MypaBbUHON KUCIIOTHI.

ITonsTue o IMPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOKHBIX 3(1)I/Ian, AHTHUApUAAX,

TaJJOIrCHAaHIruapuaax, aMuiaax, HUTpujiax.

MHoroo0pasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEIPEACIBHBIX
Y apOMATHUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX
kucIioT. [IpencraBuTeny BHICIIIMX KapOOHOBBIX KHCIIOT: CTEAPUHOBAS, MAIIBMUTHHOBAS,

OJICMHOBAs, JUHOJICBAA, JIMHOJCHOBAA KHCJIOTEI. Croco0nI IMOJYUYCHUS W TIPHUMCHCHHC

Kap6OHOBI>IX KHCJIOT.
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Cnoxuble 3¢upsl. ['omonoruueckuit psin, o6mas ¢opMyna, HU30OMEpUs
1 HOMEHKNaTypa. DPHU3NYEeCKHE | XMMHYECKHE CBOMCTBA: THUAPOJIM3 B KUCIIOU
U IIEJIOYHOU CpeJie.

Kupwl. Ctpoenue, ¢(u3MUECKHE U XMMHUYECKHE CBOMCTBAa >KHUPOB: THJIPOJIU3
B KHCJION U 1Ieno4Hoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKU
HEMPEIEIbHBIX KUPHBIX KUCTOT. JKUPBI B IPUPOE.

MpbuId KaK cOJM BBICIIMX KapOOHOBBIX KHUCIOT, MX Moromiee AeiictBue. [loHsaTue

0 cuHTETHYECKUX MoroHmx cpeacreax (CMCO).

OO011ast XxapaKTEpUCTUKA YTIIEBOJIOB.

Knaccudukanus yrneBogoB (MOHO-, - U TTOJIUCAXAPUIBI ).

Monocaxapuapl:  TIJIIOKO3a, bpykTO3a, rajakTosa, pubo3a, JIE30K-
cupubo3a. duznueckue CBOICTBa 1 HaXOXJICHHC B TIPUPOJIC.

®dotocunte3. Onruyeckas H30MCpHII. KOJII;“I&TO'HGHH&H TayTOMCpHA Ha ITPHUMEPC

MOJICKYJIbI TJIFOKO3bI, IPOSKIIMM Xeyopca, o, B -aHOMCPEI I''TIOKO3bI.

XUMHAYECKHUE CBOWCTBA IIIFOKO3bI: PEAKLIUH C YYaCTUEM CIIUPTOBBIX U aJIbJECTUIHOU
Ipynn, CHOUPTOBOE M MOJIOUHOKHCIIOE OpokeHue. I[IpuMeHeHHe TIIoKO3bl, €€
3HAYEHUE B )KU3HEIEATEIIBHOCTH OPTraHn3Ma.

Hucaxapuael:  caxaposa, MajibTO3a U JaKTO3a. BoccranasnuBaromnue
Y HEBOCCTAHABJIMBAKOUIME Aucaxapuipl. ['maponm3 nucaxapunoB. Haxoxxnenue
B IIPUPOJE U IPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmall, IIMKOTE€H M LeJurono3a. CTpoeHHE MaKpOMOJIEKYJI
Kpaxmasa, IIIMKOT€Ha U LEeJUTI0103bl. PU3HUECKUE CBOMCTBA KpaxMalla U LEJUTFI03BL.
XHAMHUYECKHE CBOMCTBA KpaxMalsia: TUAPOJIM3, KAYECTBEHHAs pPEAKLUMs C HOJOM.
XUMHYECKHE CBOMCTBA UEJUIIONO3bL: THAPOIU3, TMOJyYeHHE S()UPOB LEIUTIOJIO3BI.
[TonsiTe 006 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIBHBIE METOJBl HM3Yy4YEHUS BEIIECTB M HUX MPEBPAIlCHUMN:
PacTBOPUMOCTD PA3JMYHBIX CIIUPTOB B BOJE, B3aMMOJIECHCTBHE ITAHOJIA C HATPHUEM,

OKHCJICHHC O3TUJIOBOI'O CIIMPTA B aJIbACTHUI Ha paCKaﬂéHHOﬁ MGI[HOﬁ ITPOBOJIOKCE,
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OKHCJICHHME JTUJIOBOIO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB); KAUYECTBEHHbIC pEAKIMM Ha albJAeTUAbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u ruapoxkcuaom meau(ll)); peakuus riuiepuHa ¢ TUIPOKCHIOM
menu(Il); xumudeckue CBONCTBA pacTBOpa YKCYCHOM KHCIOTBI, B3aMMOJCHCTBHE
pacTBopa TIOK03bl ¢ ruapokcuaoM meau(ll); BaumopeiicTBue kpaxmana ¢ MOJIOM;
pEIIeHNE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «CrupThl U heHotb. «KapOoHOoBBIE
KUCIOTHI. CII0KHBIE 3DUPBI».

A30TcoAep:KalHe OpraHudecKue coeIuHeHns!

AMHUHBI — OpraHu4yeckue Npou3BOJHbIE amMMmuaka. Kiaccudukainus amMuHOB:
anudpaTUIECKUe U apOMaTUYECKUE; IEPBUYHBIC, BTOPUYHBIC U TpeTHuHbIe. CTpoeHUE
MOJIEKYJ, oOmas QopMyiia, M30MepUs, HOMEHKIaTypa U (PU3NYECKHE CBOWCTBA.
XUMHYECKOE  CBOMCTBA  alu(aTUYECKUX  aAMUHOB:  OCHOBHBIE  CBOMCTBA,
ANKWIMPOBAHNE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOM. Conun
AJTKWIAMMOHMSL.

AHWINH — TPEACTAaBUTE]Ib AMUHOB apomMaTuyeckoro psiaa. CTpoeHUE aHUIIMHA.
B3anmHoe BiusiHUE TpyNn aTOMOB B MoJieKyJie aHuauHa. OCOOCHHOCTH XUMHUUYECKUX
CBOMCTB aHWIMHA. KaueCcTBeHHbIE pEaKIIMA HA aHUJIUH.

CnocoObl monydyeHHss W TpUMEHEHHEe anudaTudeckux amMuHOB. [lomyueHue
aHWJIMHA U3 HUTPOOEH301a.

AmuHokuciotel. HomeHnknatypa u uzomepusi. OTOenbHbIE NPEACTABUTENU O-

AMHMHOKHCJIOT. TIJIMIIUH, aJIaHUuH, df)eHI/IJ'IaJ'IaHI/IH, CCPHUH, TJIYTAMHHOBAjA KHCJIOTA,

JJU3UH, THMCTCHUH. OnTtuueckas HU30MCpHUA  aMHUHOKHCJIOT: D-u | -aMMHOKHCIOTEIL.

dusnyeckre CBOWCTBA AMHHOKHCIIOT. XHMMHUUYECKHUE CBOWCTBA AMHHOKHCIOT KakK
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUM, peakiius MOJUKOHACH AU, 00pa3oBaHue
MeNTUIHONM CBs3U. buojormdyeckoe 3HaueHUE aMHUHOKUCIOT. CHHTE3 W THUIPOJIU3

IICIITUAOB.
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benku kak mnpupomHble TMONMUMeEpHl. llepBUYHAs, BTOpUYHAs H TpPETHYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBa OCIKOB: THIPOJH3, JEHATypalus,
KauyeCTBEHHBIC PEAKIIMH Ha OCIIKH.

[lonsiTHE 00 A30TCOACPKAIIMX T'CTCPOHNUKINYICCKUX COCIMHCHUAX.

[IupuMHUAMHOBEIE M IIYPUHOBBLIC OCHOBaHMsS. HYKJIIEMHOBEIC KMCIIOTBI: COCTaB,

CTPOCHUC " OMoJorMyYecKas POJIb.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHUsS BEIIECTB U HMX [PEBpAILCHUI:
pacTBopeHue O€IKOB B BOJIE; JeHATypalus O€JKOB MpU HArpeBaHUM; IIBETHBIC
peakiuu Ha OeJKM; PelIeHUE SKCIIEPUMEHTANIBHBIX 3aJ1ay M0 TeMaMm
«A3oTcoaepxale OpraHM4ecKre COCIUHEHUs» U «Pacno3HaBaHue OpraHUYEeCKHUX
COCJIMHECHUI.

BricokomoJIeKy IsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHS XHWMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEOHSAS MOJEKYJSIpHAS
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUA —

[HoJImMCepu3anusa W IIOJIMKOHICHCAIIHA. IIpeacTraBiacHUE O CTEPEOPErYISIPHOCTH

u H&HMOH@KVHHDHOﬁ CTPYKTYPEC MMOJIMMEPOB, 3aBUCUMOCTD CBOMCTB IHOJINMCPOB OT UX

MOJICKVIJIIPHOTI'O M HAAMOJICKVIIIPDHOI'O CTPOCHMA.

[Tonumepubie  Mmatepuanbl.  Ilmactmacesl  (HOJMMATHIIEH,  MOJUIPOIUJIEH,
MOJIUBUHWIXJIOPU,  TMOJUCTHUPOJI,  TMOJIMMETHIMETAKpHWIAT,  MOJUKapOOHATHI,
noaudTUIeHTepedTanaT). Y TUIu3alus 1 nepepadoTKa IiacTUKa.

DacToOMEphl: HaTypaJibHbIA KayuyyK, CHHTETHYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPONIPEHOBBIN, H30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bosiokna: HaTypasibHbIE (XJOMOK, WIEPCTh, ILIENK), HCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUYECKHUE (KallpOH U JIaBCaH).

[osmMepsl crieMaabHOIO Ha3HAYCHUS (TG(bJ'IOH, KEBJIAP, DJICKTPONPOBOAAIIINC

OJHUMCEDPBI, 6HOD&3HaFaCMBIC HOJ'II/IMCDBI).
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OKCHEPUMEHTAIBHBIE METOJbl H3y4Y€HUs BELIECTB M HUX IPEBpaLICHUI:
O3HaKoOMJIEHHE ¢ oOpa3uamMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMACC,
Kay4yKOB; PpEIICHHE >3KCHEPHUMEHTAIbHBIX 3a7ad no TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOHY.

Pacuérnbie 3a1aun

HaxoxneHne MoneKkyasipHON (hOpMyJIbl OPraHMUECKOTO COEITMHEHUS IO MacCOBBIM
JOJISIM AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXJACHUE MOJIEKYJISIPHON (HOpMYIIbI
OpraHUYeCcKOro COeauHEeHHud 1o Macce (00bEMY) MPOAYKTOB CrOpaHus; IO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOAYKTOB pEaKUUU W/MIM HCXOJIHBIX
BELIECTB; YCTAHOBJIEHUE CTPYKTYpHOH (QOpMyJbl OpPraHM4EeCKOro BEIIECTBAa Ha
OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CHOCOOOB TMOJYYEHHS; OINPEACIICHUE 0JIU
BBIXO/Ia ITPOJIYKTA PEAKLIUHA OT TEOPETUUECKU BO3ZMOMKHOTO.

MeknpeaMeTHbIe CBA3U

Peasmmzannst MeXIpEOMETHBIX CBS3€M NpPU HM3YYEHUH OPraHUYECKOW XHWMHUHU
B 10 kmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO-
HAay4YHbIX TOHATHM, TaK W IIOHATHWA, NPUHATBIX B OTAEJIBHBIX IpeaMETax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1iue ecTecTBEHHO-HAayuYHble MOHSTHS: SBJIEHUE, HAy4yHBIH (hakT, TUIOTE3a,
TEOpus, 3aKOH, AaHaJIW3, CHUHTE3, Kilaccupukauus, HaOIIOACHUE, H3MEPEHUE,
AKCIEPUMEHT, MOJIEb, MOJAEIUPOBAHUE.

dusukKa: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIa, DJHEPTETUYECKUI
YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE BeEIlecTBa, (PU3NYECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHUS], CKOPOCTb, SHEPTHSI, Macca.

buonorus:  kierka, opraHm3M, OKOCHCTeMa, Owmocdepa, MeTaOOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TeTepoTpOPHBIM THUN NHUTAHUS, OpOKEHHE,
(dboTocuHTE3, IbIXaHUE, OCIIKH, YTIEBOIbL, )KUPbI, HYKJIEUHOBBIE KUCIIOThI, (DEPMEHTHI.

["eorpadusi: mone3Hpie HCKOTIAEMBbIE, TOTUIMBO.
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TexHonorus: IMUIICBLIC IIPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O ITHUTAHWA, MOIOIIHC

cpeacrBa, MaTcprajibl U3 UCKYCCTBCHHBIX U CHHTCTUYCCKHX BOJIOKOH.

11 KUIIACC «OBIIAA U HEOPTAHUYECKASA XUMUA»
BA30BbI YPOBEHb
Teopernueckne 0CHOBbBI XUMHH

XUMHUYECKUN 3JeMEHT. ATOM. Sapo aTtoma, M30TONBL. DJIEKTPOHHAs 00OJIOYKA.
DHepreTHYecKue ypOBHH, IOAYPOBHH. ATOMHBIC OpOWTamd, S-, P-, O-37IeMEHTHI.
OcobeHHOCTH pacmpe/ieNieHusT JIEKTPOHOB IO OpOUTalIsiIM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(MUTYpaIIUs ATOMOB.

ITepunonnueckuit 3akoH u Ilepronnueckas cucrema XuMHIECKUX deMeHTOB [I. U.
MenpneneeBa. CBs3b NEPUOIUYECKOTO 3akoHAa U Ilepuogmyeckoid CHCTEMBI
xumuueckux smeMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEW CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHUMHUYECKHX DJJIEMEHTOB H
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO rpynnaM U nepuojaam. 3HaueHUe
MEPUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BemiecTBa. XUMHUYECKasi CBA3b. BUJIbI XUMUYECKOHN CBSA3U (KOBaJCHTHAS
HETOJIsipHasE W TOJsipHAas, WOHHAs, MeTa/uiMueckas). MexaHu3mbl 00pa3oBaHUS
KOBQJIGHTHOM  XUMHUYECKOM CBsi3u  (OOMEHHBIM ¥ JOHOPHO-aKIIEITOPHBIM).
Bopoponnas cBs3b. BameHTHOCTh. DNEKTpOOTPULIATENBLHOCTh. CTENEHb OKUCIICHUS.
NoHbI: KaTMOHBI U AaHUOHBL.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. THMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIIECTB OT TUMA KPUCTAIIIMYECKOU PEIIETKH.

[TonsiTue o mucnepcHbIx cucTeMax. VICTMHHBIE W KOJUIOMIHBIE PacTBOPHI.

MaccoBas 1014 BelIecTBa B pacTBOPE.
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Knaccudukanus HeopraHmueckux coeAuHeHuid. HoMmeHkiaTypa HEOopraHn4ecKux
BelecTB. ['eHeTMueckass CBsI3b HEOPTaHMYECKHX BEIIECTB, NPUHAICKAMUX K
pa3IMYHBIM KJ1accam.

Xumnyeckas peakuus. Knaccupukanus XUMUYECKUX peakluil B HEOPraHU4EeCKOU
U OPraHWYECKON XMMHH. 3aKOH COXPAHEHUs MacChl BEUIECTB; 3aKOH COXPAHECHUS U
IPEBPALICHNS SHEPTUU IIPU XUMHUECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3nudHbX (axTopoB. OOpaTtumble
peakuuu. XuUMHUYecKoe paBHOBecHe. DakTopbl, BIHSIOIMIME HA COCTOSIHUE
xuMu4eckoro paBHosecus. [Ipuanun Jle [larense.

OnexTponutuyeckas auccouuanus. CunbHble U cnabble anekTponauTsl. Cpena
BOJHBIX pPACTBOPOB BEUIECTB: KHCIIas, HEWTpaibHas, MIeiaoyHasd. [loHsATHe o

BOJOPOJHOM IIOKA3aTcCJIC (DH) pPacTBOpa. PeaKI_[I/II/I MOHHOT'O OOMEHA. FHQ[}OHI/IS

HEOPraHMYCCKUX N OPIraHNMYCCKMX BCIIICCTB.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE  peakiuu. I[loHsTHe 00  3JEKTpoJu3e

pacIuUIaBOB U pacTBOPOB coJiell. [ [puMeHenue diekTpoansa.

OKCHNEpUMEHTAIBHBIE METOJbl HW3Y4YEHUS BEUIECTB M MX IPEBPAILECHUN:
nemoHcTpauusa Tadmuy «llepuogmueckas cucrema xumuyeckux siemeHToB J[.U.
MenneneeBa»; u3yyeHHEe MOJeNEeNd KPUCTAIUIMUECKUX PpELETOK; HAONI0ACHUE U
ONMKCaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa30KEHHE MEPOKCHUAA
BOJIOPOJia B MPUCYTCTBUU KATaJIM3aTOpPa, ONPEAEICHUE CPEAbl paCTBOPOB BELIECCTB C
MOMOUIbI0 YHUBEPCATHHOIO MHIUKATOPA, PEAKIMHM MOHHOTO OOMEHA); MpPOBEIACHHE
MpaKTUYECKON padoThl «BiusHuEe pa3inuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM

PEAKLINI.

PacuéTHble 3agaun
Pacyérpl Mo ypaBHEHHSIM XMMHUYECKHX PEAKIUK, B TOM YUCJIE TEPMOXHUMUUYECKUE

pvaéTBI, paC‘IéTBI C UCITIOJIB30BAHUECM IIOHATHUA «MaCCOBas A0J BEIICCTBAY.
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Heoprannueckasi xXuMust

Hewmeramnbl. Ilonoxkenne HemeTamwuioB B llepmoandeckoll cucreMe XHUMHUYECKHX
sanemeHToB J[.M. MeHnneneeBa M OCOOEHHOCTH CTpOEHHUsS aToMOB. Dusnueckue
CBOMCTBAa HEMETAIJIOB. AJUIOTPOINUS HEMETAUIOB (Ha MpUMEpPE KHUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJlor€HOB, CEPhI, a30Ta,
docdopa, yriepoaa U KpeMHHsI) U UX COCTMHEHHUH (OKCHI0B, KUCIOPOACOIEPKAIIUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprumeHeHnEe BaXXKHENIIINX HEMETAIIJIOB U UX COCIMHEHUM.

Meramnel. Ilonoxenne MertawioB B Ilepuonnueckon cucTteMe XHMHYECKHX
anemenToB JI. M. MengeneeBa. OCcoOOEHHOCTH CTPOECHHS BJIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OOmue ¢dusnyeckue cpoiicTBa MeTaioB. CIiaBbl METaJIJIOB.
DIIEKTPOXUMHYECKUN PSJI HAPSKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIIMX METAJUIOB (HATPUH, Kalui, Kalabllui, MarHui,
ATIOMUHUH, IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCAUHEHUM.

OO6mue crocoObl mojydeHus: MeTamuioB. Mertamnyprus. Koppo3us MeTaios.

Crioco0bl 3aIUThI OT KOPPo3uH. [IpruMeHeHre MeTallsIoB B OBITY U TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJbI U3yUYECHUSI BELIECTB M MX NPEBPALICHUN: U3YUYCHHE
Koulekuun  «MeTtauibl M CIUIaBbl»,  OOpa3loB  HEMETAJIOB;,  pELICHHE
AKCIIEPUMEHTAJIBHBIX 337a4; HaAOJIOJCHHE U OMNUCAaHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMNBITOB (B3aMMOJEWUCTBHE THUAPOKCHIA ATIOMHUHHS C PacTBOPAMH

KHCJIOT U HlCJ'IO‘-ICfI, Ka4CCTBCHHBIC PCAKIIMK HAa KaTHOHBI MeTaJ'IJ'IOB).

PacuéTHble 3agaun

Pacuérel maccel BemecTBa WM 00bEMAa Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB;
pacué€Thl Macchl (00BEMA, KOJTUYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJHO U3

BCHICCTB UMCCT IIPUMCECH.
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X¥MHUA U )KU3Hb

Ponp xumuum B oOecreyeHHHM SKOJOTHMYECKOM, IHEPreTHYECKOW U MHUIIEBOM
0€30I1aCHOCTH, Pa3BUTUU MeAUIUHBI. [IOHATHE O HAay4yHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIIUM.

[Ipencrapienuss 00 OOMMX HAyYHBIX MPUHIMIAX IPOMBIIIJICHHOTO MOJTYYEHUS
Ba)KHEHUIIINX BEIIECCTB.

UenoBek B MUpPE BEHIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPHUAIIbI,
KOHCTPYKIIMOHHBIE MAaTe€puaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTrepuaibl I
AJICKTPOHUKH, HAaHOMAaTepHaJIbl, OPraHUYECKUE M MUHEPaIbHBIC YI00PEHUS.

XuMHST W 3J0pPOBbE YEIOBEKA: MpPaBWJIA HCHOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB; ImpaBuiia 0€30MaCHOTO HCIIOJIB30BaHUS IIpErapaToB OBITOBOM XMMHUH B
MMOBCEIHEBHOM KU3HU.

MesknpeaMeTHbIe CBA3U

Peanm3anust MEeXIpeIMETHBIX CBS3€H NMPU M3YYCHUH OOIEH M HEeOpraHWYeCKOi
xuMuu B 11 KJ1acce oCcyliecTBIsSIETCSl Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATHH, TaK W TOHATHUH, SBIAIOMIMXCS CUCTEMHBIMHM ISl OTIEIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01uue ecTeCTBEeHHO-HAayYHbIE TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpUsI,
aHajau3, CUHTE3, Kiaccuukaiusi, NEPUOJUYHOCTb, HAOJIOJICHHE, DSKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHE, SIBJIICHUE.

dusznka: marepusi, dHEpPrusi, macca, arom, 3JIEKTPOH, MPOTOH, HEHUTPOH, HWOH,
M30TOM, PAJIMOAKTUBHOCTH, MOJIEKYJA, YHEPreTUYECKUM YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHME BeIIeCTBa, (hU3UYECKUE BEJIMYMHBI W EIUHHUIIBI UX
U3MEPEHUS, CKOPOCT.

buonorus: kinerka, opraHusm, s3KocucTema, orocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMHUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

I'eorpadms: MuHepanbl, TOpPHBIC MOPOABI, IOJC3HBIC HCKOIAeMbIe, TOTUIMBO,

peCypChl.
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TexHomorusi: XMMHUYECKas IMPOMBIINIJIICHHOCTb, MCTAJUIYPrusa, IIPOU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIBbCKOXO03S1CTBECHHOE IMPpOU3BOACTBO, IIHMIICBAsA
IMPOMBIINIJIICHHOCTD, (I)apMaL[CBTI/I‘IeCKaﬂ IMPOMBINIJICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKUX  IIpCliapaTtoB, IIPOU3BOACTBO KOHCTPYKOUMOHHBIX MATCPHAJIOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTb, HAHOTCXHOJIOTHUH.

11 KIIACC «OBIIASA N HEOPTTAHUYECKASA XUMUWUS»

YIJIAYBJEHHBINA YPOBEHD

Teopeanecmle OCHOBBI XMMHUH
AtoMm. CocTaB aTOMHBIX AACp. XHUMHYECKUH JIEMEHT. MI30TOMEI.

KopnyckyagpHO-BOJIHOBOM  AVAJIM3M, JIBOMCTBEHHAS OPUPOAA  DIEKTPOHA.

CTpOGHI/IG QJICKTPOHHBIX 000JI0UEK daTOMOB, KBAHTOBLIC YHMCJIA. SHGPFGTH“IGCKI/IG

YPOBHH M TOAYPOBHH. AToMmHBIe opOutamu. Kinaccudukaius XUMHYSCKUX
aJieMeHTOB  (S-,p-,d-,f-anmementh). PacnpeneneHue 9JEKTPOHOB IO  aTOMHBIM

Op6I/ITaJ'I$IM; IIPUHIINII MHWHHMMYMA OJOHCPIUM, ITPHMHIIMII HaVJ'II/I, IIpaBHUJIO XVHI[a.

DJNIeKTPOHHBIE KOH(UTYypalud aTOMOB 3JIEMEHTOB MEPBOr0O—uETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUM, DJICKTPOHHBIE KOH(MUTYpAIIMX HOHOB.

IlonsaTue 00 DHCPIrun 4(0)505K35000705 8 DHCPIrun CpoACTBA K 3JICKTPOHY.

DJIEKTPOOTPHUIIATEIILHOCTD.

[lepnonnueckuii 3akoH U lleproamueckass cucTeMa XUMHYECKHUX BJIEMEHTOB
. . MenneneeBa. CBa3b NEpUOAUYECKOrO0 3akoHa W llepmogmueckoil CUCTEMBI
XAMUYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpPHEHW  CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKUX DJIEMEHTOB U 00pa3yeMbIX WMHU
MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIAM U MEpUoAaM. 3HAYEHUE MEPHOANIYECKOTO
3akoHa J[. 1. Menneneena.

XumMuyeckass CBsI3b. Buabl XMMHUYECKOM CBSI3M: KOBAJICHTHAs, HWOHHa,
MeTayumueckas. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOW CBSI3U: OOMEHHBIH
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Y JTOHOPHO-AKIENTOPHBIA. DHEPrus M JuHA CBA3U. [IOJsIpHOCTH, HANpPaBJIEHHOCTH
Y HaChIIIAEMOCTh KOBAJIEHTHOW cBs3U. KpaTHbeie cBsi3u. BopopoaHas CBs3b.
MeXMONEKYIIAPHBIE B3aUMOICUCTBHUSL.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTH AaTOMOB. FI/I6DI/II[I/I38,HI/IH ATOMHBIX

opbutaneil. CBsA3b JJIEKTPOHHON CTPYKTYpbl MOJEKYJI C HX T€OMETPUYECKUM

CTpPOEHMEM (HA IPUMEPE COCAVNHEHHUI IEMEHTOB BTOPOrO NIEPHOJA).
[IpencraBieHre O KOMIUIEKCHBIX coeAMHEHUAX. CocTaB KOMIUIEKCHOTO HOHA!

KOMHHGKCOO6paSOBaTeJII>, JIUTaHBbI. KOODI[I/IHaI_[I/IOHHOG uncjio. HomeHknarypa

KOMIUIEKCHBIX COEIMHEHUHN. 3HAYEeHWE KOMIUIEKCHBIX coennHeHuil. llousTue

0 KOODAWHAIIMOHHOW XUMUH.

BGHIGCTBa MOJICKYJIAPHOTO n HCMOJICKYJIIPHOI'O CTpOCHUAI. Turnbl

KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[lonsiTue o AJUCIICPCHBIX  CHUCTCMaAX. HctunHbie PaCTBOPBLI. [IpeacraBiaeHue

O KOJIOMAHBIX PACTBOpPAX. CriocoOsbl BBIPAKCHHA KOHLOCHTpAIUHN PAaCTBOPOB:

MAaccoBasi JOJIs BEIIECTBA B pacTBOpE, MOJISIpHAas KOHUEHTpamusa. HacekieHHbie
Y HEHACBIILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpHcTaimmoruaparsl.

Knaccudukanuss m HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. TpHUBHAIBHBIC
Ha3BaHMS OTJIEJIbHBIX MIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKMX peakuii B HEOPraHWYECKOW W OpraHuYecKOi
XUMHUU. 3aKOH COXPAHEHHUSI MAacChl BEILECTB; 3aKOH COXPaHEHUS M IpeBpallCHUS
SHEPrUU MPU XUMHUYECKUX peakiusXx. TernaoBbie d(PGHEKThl XUMHUYECKUX PEaKIIHi.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['oMoreHHbI€ U reTeporeHHble peakuu. Karanns u kataau3aTopsl.

OGpatuMble M HeoOpaTUMBbIE pEaKIUU. XHUMHYECKOe paBHOBecue. KoHcTaHTa

XUMHUYCCKOI'O PABHOBECHI. CDaKTOpBI, BIUAIOIINE Ha IIOJIOKCHHUE XHUMHYECKOI'O

PaBHOBCCH:A: TEMIICPATypad, AABJICHHUC WM KOHLUCHTPAIWHW BCUICCTB, Y4YAaCTBYIOHIIHNX

B peakumu. [Ipuanun Jle [latense.
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SHCKTPOJII/ITHIIEECKSJI Aucconuanmsi. CunpHBIC M Ccla0bIe QJICKTPOJIUTHEI. CreneHb

Aucconuanmnu. HMoHHOE IIpOU3BEICHUE BOJEI. Cpezla BOJHBIX PpACTBOPOB: KHCJIOTHA,

HeWTpanbHasl, menoyHas. Bonopoansiii nokasarens (pH) pactBopa. ['maposnus cosneid.
Peakuuu nonHoro oomeHa.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakinuu. CteneHb okucieHusl. OKUCIUTETh
U BOCCTAaHOBHUTEINb. I[Ipolecchl OKHCIEHUST W BOCCTaHOBJIEHMS. BakHeitmue
OKUCIIUTENIM W BOCCTAHOBHUTENIHU. MeTOJ] SJEKTPOHHOro OanaHca. DIJIEKTPOJIU3
pPacTBOPOB U PacCIJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB W HX  [PEBPAIICHHIL:
pa3lioKEHUE TIEPOKCHJA BOJOpPOJA B TMPUCYTCTBUU  KaTaau3aTtopa; MOJIENn
KPUCTAJUIMUECKUX PEHIETOK; MPOBEICHUE pPEeaKIii MOHHOTO OOMEHa; OIpe/esieHne
Cpedbl PacTBOPOB C TIOMOIINBIO HHIMKATOPOB; HM3YYEHUE BIUSHUS Pa3IMYHBIX
(bakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIMu ¢ TMOJOXKEHUE XUMHUYECKOTro
PaBHOBECHSI.

Heoprannuyeckasi xXuMus

[Tomoxenne HemeraioB B [lepuoamyeckon cUCTEME XUMHUUYECKHUX SJIEMEHTOB
. 1. MenneneeBa 1 O0COOCHHOCTH CTPOCHHS UX aToMmMoB. dusnueckue CBOMCTBA
HEMETaJUIOB. AJUTOTPOIUs HEMETAUIOB (Ha MpUMeEpe Kuciopona, cepsl, docdopa
U yTiepoja).

Bonopon. Ilonyuenuwe, Quisnueckue U XUMHUYECKHE CBOWMCTBA:  peakiuu
C METaJUyIlaMHi U HEMETAJUIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuasl. ToMIMBHBEIE
AJIEMEHTBL.

lanorenbl. HaxoxlIeHwe B NpuUpojAe, CHOCOObI  MOJy4YeHUs, (puznueckue
U XMMHYECKHE CBOMCTBA. ['amoreHoBomopoabl. BaxkHelme KucaopoacoaepKaiiye
coenuHEeHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIC CIOCOOBI TMOTYYEHUS
rajoreHoB. [IpuMeHeHne rajloreHoB U UX COCIMHEHUN.

Kucnopon, o3on. JlaboparopHble W TPOMBIIIJIEHHBIE CIOCOOBI TOJYYEHUS

KHCJIopoaa. PuU3NYECKUE M XMMHUUYECKHE CBOMCTBA U IIPUMCHCHUC KHCIOpOJa
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1 030Ha. OKCUABI U IEPOKCHU/IBI.

Cepa. HaxoxnaeHue B mpupojie, CoCOOBI MOMydYeHUs, GU3HICCKUE U XUMUYECKUC
cBorictBa. CepoBojaopos, cyibduabl. Oxcun cepoi(1V), okcun cepsi(VI). Cepuucras
U CepHas KUCIOTHI U uX coin. OCOOCHHOCTH CBOWCTB CEpHON KUCTOTHI. [IpuMeneHmne
Cepbl U €€ COCIUHEHUM.

Azotr. HaxoxaeHnue B mpupojie, CrocoObl MoayyeHus, GU3ndeckue 1 XuMUYECKHe
cBolcTBa. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30THCTasi U a30THAs KUCIIOTHI U UX
comd. OCOOEHHOCTHM CBOWCTB a30THOM KucioTel. [IpuMeHeHue azota u €ro
COCIMHEHUI. A30THBIC YI0OPECHHUS.

®ocdop. Haxoxnenue B OpUpoOJE, CHOCOOBI  TOMy4YeHUs, (UUYECKUE
u xumuueckue cpoiictBa. Dochunst u dochun. Oxcunbl Gocdopa, GocdopHas

kuciaora u eé comu. MertadbocdhopHas u nmupodochopHas KuciaoTel, dhocdopucrtas

u__dochopHoBaructag KUcIoThl. [Ilpumenenue ¢dochopa U €ro CoenUHEHHH.
docdopHbie y1oOpeHusi.

VYraepon, HaxoXIeHUe B Mpupoje. AJUIOTpornHble Moaudukaiuu. dOuzndeckue
U XMMHYECKHE CBOICTBa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX YyriepogoMm. Okcun
yraepona(ll), oxcun yrnepona(IV), yronsHas kucnora u €€ coii. AKTUBUPOBAHHBIM

yroib, aacopoims. PyiiepeHsl, rpadeH, yriepoaHble HaHOTPYOku. IIpumenenue

MPOCTHIX BEIIECTB, 00PA30BAHHBIX YTIEPOJIOM, H €T0 COCTUHEHUM.
Kpemunii. Haxoxnaenwe B mpupoje, CHnocoObl TMOJyYeHHs, (PU3NUECKHUE
u xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHueBass KHCIIOTa, CHJIMKATHI.
[IpumeneHue KpeMHUS U ero coeaquHennil. CTeKI10, €ro Moay4yeHue, BUAbl CTEKIIA.
[Tonoxxenne meraiuioB B llepuoamyeckor CUCTEME XUMHYECKUX DIJIEMEHTOB.
OCc00EHHOCTH CTPOEHUS IIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

PacnipocTpaHeHHEe XMMHYECKUX YJIEMEHTOB-METAJJIOB B 36MHOM KOpE.

O6mue ¢usnueckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY
1 TexHuke. CIuiaBel METAIIIOB.

DNEeKTPOXUMHUECKUI psAll HaMpspKeHUH meTtawioB. OO0mue crnocoObl MOIy4eHUs
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METAJJIOB: TUAPOMETAILUIYPIHS, MUPOMETAIUTYPrusi, dJeKTpoMeTtaiyprus. lloHsTue
0 KOppo3uu MeTaiioB. COCOObI 3aIUTHI OT KOPPO3HUH.

Obmass xapakrtepuctuka wMetawioB |A-rpynmer  [lepuoguueckoit  cucteMsl
XUMHUYECKUX 3JIeMEeHTOB. HaTtpuil n kanwuii: nosydyeHue, PuU3nyeckue U XUMHUUYECKHUE
CBOICTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCAUHECHHUIA.

O6mas xapakrepuctuka wmetawioB |IA-rpynner  [lepuonuueckoit  cucTeMbl
XUMHUYECKUX JIEMEHTOB. Maruuii u Kaiblil: mogyyeHue, Gu3nueckue 1 XMuMUYECKHe
CBOWCTBA, MPUMEHEHHE TMPOCTHIX BEUIECTB U UX cOeAnHEHH. JKECTKOCTH BOIBI
1 C1IocOOBI €€ yCTpaHeHHS.

AMIOMHUHMI: TIONy4YeHUe, (PU3NYECKHMEe W XHMHUYECKHE CBOWCTBA, NPUMEHEHUE
MPOCTOTO  BEIIECTBA U €ro  coeAuHeHUuW. AMQOTEepHbIE CBONCTBA OKCHJA
Y TUAPOKCUIA ATIOMUHUS, THIPOKCOKOMILIEKCHI aTIOMUHUSI.

OOmiass  xapakTepucTHKa  MeTauioB  noOouHbix  moarpynn  (b-rpymnm)
[Teprnoan4ecKoi CUCTEMBI XUMUYECKUX JJIEMEHTOB.

dU3MYECKUEe M XMMHUYECKME CBOMCTBA XpoMa WU €ro coeauHeHun. OKcuibl
n ruapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U IUXpPOMATHI, UX
OKHCJIMTENbHBIE CBOMCTBA. [loilyueHne u npuMeHeHne xpoma.

du3nyecKkne U1 XMMHYECKHE CBOMCTBA MapraHiia U €ro CoeIuHeHui. Baxknenime
coenuHenus wmapranna(ll), wmapranna(IV), wmapranma(VI) wu  wmapranma(VIID).
IIepmaHranar kajuus, €ro OKUCJIUTEIbHBIE CBOMCTBA.

Ou3MUEeCKUe W XHWMHUYECKHME CBOMCTBA »Xejle3a M ero coeauHeHuil. OKCUbI,
ruapokcuanl U conu skenesa(ll) uxeneza(Ill). TlomydyeHue u mpuMeHEHHE Keles3a
U €ro CIUIaBOB.

DOu3nvecKue M XUMMHUYECKHE CBOWCTBA Meau U €€ coenuHeHuu. [lomydenue
Y IPUMEHEHUE MEAU U €€ COCIMHEHHUI.

[{uuk: momyuenue, GU3NYECKUE U XUMUYECKHUE CBOMCTBA. AM(DOTEpHBIC CBONCTBA
OKCHJIa ¥ THAPOKCHAA LMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [IpuMeHeHue UHMHKa

U €ro COEIMHEHUM.
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DKCNEPUMEHTAIbHBIC METOJIbl M3YUYCHUS BEIIECTB M UX MPEBPAILLICHUN: M3yUYECHUE
00pa3IoB HEMETAJJIOB; TropeHue cepbl, ¢ocdopa, Keae3a, MarHus B KHUCIOPOJIE;
W3y4YCHUE KOJUICKIUM «MeTamibl | CIUIABB»;  B3aUMOJICMCTBUE  IIEJIOYHBIX
U IIEJOYHO3EMEIbHBIX  METAUIOB ¢ BOJOH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); B3aUMOJICHCTBHE IIMHKA U XKejie3a ¢ pacTBOpaMH  KHUCJIOT
Y LIEJI0YEN; KAYECTBEHHBIC PEAKIIMY HA HEOPTaHUYECKUE AHUOHBI, KATUOH BOJAOPOJA
Y KaTUOHBl ~ METAJUIOB;  B3aUMOJICUCTBUE THUAPOKCHUJIOB AaJIIOMUHHS U IIMHKA
C PaCTBOpaMHU KHUCJIOT W IIEJIOYEH; PEHICHHE 3KCIEPUMEHTAIbHBIX 33/1a4 [0 TeMaM
«l"amorensry, «Cepa ue€ coeauHeHUs», «A30T | Gochop M UX COCIAUHCHHNY,
«MeTaibl TIaBHBIX MOATPYII, «MeTasibl TOOOYHBIX TOATPYIII.

X¥MHUA U )KU3Hb

Ponp xumun B o0ecrieueHnH yCTOMYHUBOTO Pa3BUTHS YeJIOBEUECTBA.

[ToHsiTHE O HAYYHBIX METOJIaX MO3HAHUS U METOJO0JIOTUHA HAYYHOT'O UCCIIEIOBAHUS.

HayuHble mpyUHIMITEI OpraHU3alMi XUMUYECKOTO MPOU3BOACTBA. [[pOMEBIIITIEHHBIE

CITOCOOBI TOJIYYCHHUS BaKHEHINMX BEIIECTB (HAa MpUMEpPE IPOM3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHojia). I[IpoMBINIIIEHHBIE CMOCOOBI MOJYYECHHUS METAILIOB
Y CIUIaBOB. XMMHYECKOE 3arPSI3HEHUE OKPYKAIOIIEH CPEIBI U €r0 MOCIIEICTBHUS.

HDO6J'ICM€1 HGDGD36OTKI/I oTX0A0B H 1TOOO0YHBIX IIPOAYKTOB. Ponp xumun

B 00€CIICUCHUN dHEPIeTHICCKON 0€30IMacHOCTH. [IpUHITUIIBI «3eaEHON XMMUN.

XuMus ¥ 310pOBbe yenoBeka. JlekapcTBeHHble cpeactsa. [IpaBumna ncnosib3oBanus
JIEKapCTBEHHBIX MpenapaToB. Posib XMMUK B pa3BUTUHN MEIULIUHEI.

XUMUSl TIUIIMA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe J00aBku. Ponb xumuun
B 00€CreueHNH MUILEBON O€30MacHOCTH.

Kocmernueckne wu mapdromepnbie cpenactBa. beitoBas xumus. [lpasuna
0€30I1acCHOr0 UCTOJIb30BAHUSI MPETAPATOB OLITOBON XUMHH B TOBCETHEBHOM KU3HHU.

XuMHusT B CTPOUTENICTBE: BAXKHEHUIIME CTPOUTENIbHBIC MaTepuaabl (IEMEHT,
OCTOH).

XuMHs B CEIBCKOM X03siicTBe. OpraHndeckue 1 MUHEepajabHbIe YA0OpEHUSI.
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COBpGMGHHBIG KOHCTPYKOUOHHBIC MATCpHaJIbl, KpPAdCKH, CTCKJIO, KCpAaMHKAa.

Marepuaisl JUId DJIeKTPOHUKHA. HaHOTEXHOJIOTHH.

Pacuérnbie 3ag1aun

Pacuérel: Maccel BemecTBa WM 00BEMA Ta30B 110 HM3BECTHOMY KOJHYCCTBY
BEIIECTBA, MacCe WM 00BEMY OJIHOTO M3 YYACTBYIOIINX B PEAKIIMH BEIISCTB; MACCHI
(o0BEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIU OJTHO M3 BEIIECTB UMEET
IpUMECH; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTa PEaKIuH, €CJIU OJHO U3
BEIIIECTB JaHO B BHUJE PAacTBOpa C ONMPEACIEHHON MacCOBOH J0Jield pacTBOPEHHOIO
BEIIIECTBA; MACCOBOW JIOJIM W MOJIIPHON KOHIIEHTPAIMK BEIIECTBA B PACTBOPE; JAOJU
BBIX0/1a TIPOJIYKTA PEaKIIUU OT TEOPETHUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanmzanust MeXIpeIMETHBIX CBSI3EH NMPU M3YYEHUU OOIIEeH M HEOpPraHUYeCKOH
xuMuH B 11 Kacce oCyIecTBIsSETCS Yepe3 UCTOIb30BaHNE KaK OOIMX €CTECTBEHHO-
Hay4YHBIX TOHSATUH, TaK MW TOHATHM, TPUHITBIX B OTICIBHBIX IIpeAMEeTax
€CTEeCTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC IIOHATHS: SIBJIICHWE, HAay4YHbIH (haKT, THUIIOTE3a,
TEOpus, 3aKOH, aHaJIU3, CHUHTE3, KiacCU(UKaIUs, MEPUOJIUYHOCTb, HaOIIOACHUE,
HU3MEpPEHHE, SKCTICPUMEHT, MOJIEIh, MOJICTTUPOBAHHE.

duznka: MaTepusi, MUKPOMHUP, MAaKPOMHUP, aTOM, JICKTPOH, MPOTOH, HEHTPOH, NOH,
M30TOTBI, PAJUOAKTUBHOCTh, MOJICKYJIA, SHEPTETHUECKU YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSHHE BEIIECTBA, WMJCANbHBINA Tra3, (PU3HYECKHUE BEITHMYHHBI,
SIMHUITBI U3MEPEHHS, CKOPOCTh, YHEPTHS, Macca.

buonorus: kieTka, opraHu3M, 3KocHUCTeMa, Ouocdepa, MeTaboJHM3M, MaKpo-
U MHUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HYKIICUHOBBIE KUCIOTHI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MIOTOK PHEPTHUU B SKOCHCTEMAX.

I'eorpadms: muHepanabl, TOPHBIC TOPOIBI, ITOJE3HBIC HMCKOIAEMBbIC, TOILIMBO,

pPECYpCHI.

TexHomorus: XuMHUYecKas MNPOMBINIJIICHHOCTb, MCTAJUIYPIrusda, CTPOUTCIIbHBIC
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MaTCpUaJIbl, CEIBCKOXO031CTBEHHOE IMPOU3BOACTBO, IIHIICBAA IIPOMBIINIJICHHOCTD,
@apMaHGBTquCKaH IMPOMBINIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKHUX IIPCIIAPATOB,
MMPOU3BOACTBO KOHCTPYKIOMOHHBLIX MAaTCpUAJIOB, J3JICKTPOHHAA IIPOMBIIIICHHOCTD,

HaAHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMUSA»

10 KJIIACC «OPTAHUYECKAS XUMUSA»

basosblii yposens (1 yac)

Yriay6aénnblii ypoBeHb (1+24aca)

Koun-Bo Koun-Bo
4acoB Pa3nen 1. TeopeTrnyeckne ocHOBBI oprannyeckoii xumum (3 9)\(94) 4acoB
34 Tema 1. [Ipenmet opranuveckoii xumuu. Teopusi XMMHUYECKOT0 CTPOEHHUSI OPTaHNYECKHX 9y
COeIMHEHMH
1 IIpenmer  opraHMyeckod  XuMHuHU: €€

BO3HMKHOBCHHC, PAa3BUTUC W 3HAYCHHC B
IMOJYYCHHUHN HOBBIX BCIICCTB MW MATCPHUAJIOB.

JleMoHCTpaUuU: — O3HAKOMJICHHE C

oOpa3laMi  OpPraHUYECKUX  BEHIECTB U
MaTepraJlaMi Ha HMX OCHOBE, — OIBITHI IO
MPEBPAIICHAI0 OPTaHWYECKUX BEIIECTB TpHU
HarpeBaHuM (IJIaBJIeHUE, OOyTIIMBaHUE U

ropeHue).

DJIEKTPOHHOE CTPOCHUE aToOMa yIiiepoja: OCHOBHOE

1 BO30Y)KIEHHOE COCTOSIHUS. BajeHTHBIE BO3MOXKHOCTH




aToMa yriiepoja. XUMHUYECKasl CBSI3b B OPraHUYECKUX

COCNMHECHMSIX.  [WIBl  THOpWUAW3AMM  aTOMHBIX
opOuTalei yrieposa.

Mexanu3mbpl  00pa3oBaHUS  KOBAJICHTHOH  CBS3H
(0OMEHHBIM U JIOHOPHO-aKIIEITOPHBIN ). Tune

NEepPEKPhIBAHUSI aTOMHBIX OpOUTaE; G- U T-CBSI3U.

Teopust CTpoeHUSI OPTAHUYECKUX COEAUHEHUI
A. M. bytnepoBa, €€ OCHOBHBIEC TOJIOKECHUS.
CrtpykTypHBIE dbopMyIbl

BeuiecTB. ['oMouiorus, nzoMepus. XuMudeckas

OPraHHUYCCKUX

CBA3b B OPraHUYCCKHX

COCIMHEHU X
OJIMHAPHBIE W KpPATHBIE CBSI3U. G- U T-CBS3H.
JlaGopaTopHBIN OMBIT: — MOJECTUPOBAHUE

MOJICKYJI OPTaHNYCCKHUX BCHICCTB.

Opnunapnasi, 1BOWHAs U TpouHast cBsA3b. CHOCOOBI
pa3pbiBa CBSI3€d B MOJIEKYJIAX OPraHUYECKUX BELIECTB.
[Tonsitue 0 cBOOOTHOM paauKaie, Hykieohue

U DJIEKTpoduIe.
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CtpyKkTypHBIE BUJIOB:

dbopMynbl  pa3IUYHBIX
CKEJIETHAsI.
Bunbl n3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnekTpoHHBIE 3DPEKTHI B MOJIEKYJIaX OPraHUYECKUX

coeMHEHUN (MHYKTUBHBIN U ME30MEPHBIN 3P HEKTHI).

[IpencraBienue 0 KJ1accuuKanuu
OopraHuueckux  BemecTB.  HomeHknaTypa
OpTraHUYECKUX COCITMHEHU I

(cucTeMarnueckas) U TpUBUAJIbHBIC HA3BAHUS
BAKHEUIINX NPEACTABUTENICH KIIACCOB

OpPraHN4YCCKHUX BCUICCTB.

Ocobennoctu U KJaccuuKarms OpraHUYeCKUX
peakunii. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIINU

B OPTaHUYECKON XUMHUH.

DKCIepUMEHTATBHBIC METO/bl U3YYCHHUs BEIISCTB M HX
NpEBpaIleHHA: KAa4eCTBEHHOE OOHApyKEHHUE Yriiepojaa
¥ BOJIOPOJIa B OPraHUYECKHMX BEINECTBAX. BBIUMCICHHS:
dbopmybl

OIIPEAEIICHUE MOJIEKYJIIPHON
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OpraHuyveCcKOro

BCIICCTBA 1o MaCCOBBIM JOJISIM

3JICMCHTOB, BXOAAIIINX B €0 COCTAaB.

Pa3nen 2. YraeBoaopoasl (14)\(40)

2

Tema 2. Hpez[e.m,Hble YIJaeBoaA0pPOAbl — AJKAaHbI, HUKJ/JI0AJTKAHDbI

6u

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUN PS/I.
MertaH u 3TaH — NpOoCTENIINE MPEICTABUTEIN

AJIKaHOB: (1)I/I3I/ILICCKI/I€ CBOMCTBA.

Homenknarypa u u3oMepus aJIKaHOB. DJIIEKTPOHHOE

U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKAHOB,
3 .

Sp -ruOpuan3anysi aTOMHBIX opOuTanei yriepoaa,

o-cBa3b. KoHbopMmepsl.

JemoHcTpanus: @Pu3NYEeCKHEe CBOMCTBA AJIKAHOB
(pactBopumocTs).IIpakTuueckaspabora  Ne 1.

[Tonmy4yeHnne meTana U U3y4EHHUE €r0 CBOMCTB.

MeTtaH 1 3TaH — XUMHUYECKHE CBOMCTBA (PEakluu
3aMELIEHUS U TOPEHHUs ), HAXOKJCHUE B IPUPO/IE,

MOJIYYCHHUC U IIPUMCHCHUC.

XUMHUYECKHE CBOMCTBA AJIKAHOB: HW30MEPHU3ALUH,
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JETUIPUPOBAHUS, LIUKJIM3aI1H, MMUPOJIN3A,

KpekuHra. lIpencraBieHne 0 MEXaHW3Me PEeaklui

pPaauKaJIbHOI'O 3aMCIIICHMA.

[uxnoankanel. O61mas ¢opmysaa, HOMEHKIATypa | 1
nzomepusa. OCOOEHHOCTU CTPOCHHSI U XMMHUYECKUX
CBOMCTB MaubIX (I[MKJIONPONAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTIEHTAH, IIUKJIOTEKCaH)
nukioankaHoB. CriocoObl MONYYEHUS U
IIPUMEHEHHUE IUKIOATIKAHOB.
(6+1)u Tema 3. HenpenenbHble yriieBo10POAbI: Tema 3. HenpeneabHble yriieBo10POAbI: (17+2)4
aJIKeHbI, aJIKAJUCHbI, AJIKUHBI. AJIKeHbI, AJIKaANEeHbl, aJIKUHBbI (13+2)u.
Tema 6. 'asioreHnpon3BoAHbIE
yIJ1€BOA0pPOaA0B (44).
AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI 1
pan. OTWIEH W  M[PONWIEH —  MOpPOCTEHIIne
MPEICTaBUTENN AJKEHOB: (DU3UUECKUE CBOMCTBA.
AJIKeHBI: SP°THOPHAM3AIMS ATOMHBIX OpOuTaNei 1

yriepona, o- W 7mcBA3u. CTpyKTypHas H
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reoMeTpudecKas (IIUC-TPaHC-) U30MEPHSL.

Bpruncnennsi: — HaxOXICHHE MOJIEKYJISIPHOU 1P
(bOopMyIIBI OPTAaHMYECKOTO COCIMHEHUS 10 Macce
(00BEMY) IPOAYKTOB CrOPAHUSI.
OTUJIEH U MPONWIEH — XUMHUYECKHE CBOMCTBA 1
(peaxkuuu TUAPUPOBAHUS, rajoreHUPOBAHUS,
rUjpaTalli, OKHUCICHUS U  TOJMMEpHU3aIINN),
noixyyeHue u npumeHenue. I[lpaktudeckas padbora
Ne 1. [TonydeHnue 3THIICHA M U3YYCHHUE €TI0 CBOMCTB.
XHUMMYECKHE CBOMCTBA AJIKCHOB: 3aMCIICHHUS B O- 1
MOJIOKEHUE TP JIBOMHOW CBsI3U. lIpencraBieHue
0 MEXaHM3ME PEAKIMHU DJICKTPOPUIHHOIO
MIPUCOCITMHCHUS.
Tema 6. T'asoreHIPOM3BOJHBIC YIJIEBOJIOPOJIOB 1

(lgac u3 4): DIEKTPOHHOE CTpPOCHHUE
raJOreHOIIPOU3BOIHBIX YTJIEBOJIOPOIOB.
JleMoHCTpauus: dusnyeckue CBOMCTBA

YTJIEBOJIOPOJIOB (PaCTBOPUMOCTH) YIJIEBOJAOPOIOB.
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Brruucnenus: ONPENEIICHUE MOJIEKYJIIPHOU
(bopMyIIBI OPraHMYECKOTO BEMIECTBA MO MAaCCOBBIM

JOJIAAM 3JIEMCHTOB, BXOIAIIHUX B €I'0 COCTaB.

1P

JlaGopatopHbIit ONBIT:— MO/JICJIMPOBAHUE
MOJIEKYJT yTIEBOJAOPOJIOB W TaIOTCHOIIPOU3BOIHBIX
Brruncnenust mo ypaBHEHUIO XHUMHUYECKON peaKIuu
(Maccel, 00bEMa, KOMMYECTBA MCXOTHOIO BEIIECTBA
WIM TPOJAYyKTa PEAaKIUM IO H3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIESCTB

WM IPOJIYKTOB PEAKIUN)

Tema 6. ['amoreHNpon3BOHBIE YIIIEBOJOPOAOB (2
gyac w3 4). Peakiuu 3aMelicHHs TrajoreHa Ha
TUAPOKCOTPYNIY, HUTPOTPYIY, HAAHOTPYIIITY,

aMHUHOTPYIIILY.

Tema 6. I'amoreHNpouU3BOIHBIC YTIIECBOAOPOIOB (3
yac w3 4): JlelicTBHe Ha TaJOTCHIIPOU3BOIHBIC
BOJHOIO U LIETTOYH.

CIIUPTOBOTO  pacTBOpa

BzaumMonelicTBue murajoreHaJKaHOB ¢ MarHueM H
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ITUHKOM.

Ankanuensl. byraguen-1,3 u metunodyraaveH-

1,3: ctpoeHue.

AJ'IKaI[I/IeHBII HN30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.

OcobeHHOCTH QJICKTPOHHOI'O CTPOCHUA
1 XMMHUYECKUX CBOMCTB COprI}KéHHLIX JHUCHOB,

1,2- u 1, 4npucoenuHeHue.

CriocoObI IMOJYUYCHUS U ITPUMCHCHUC AJIKAIHCHOB.

AnkanneHpl: BaKHEHIINE XUMHYECKHE CBOMCTBA

(peaxuust MOJIMMEpU3aIlun ). [Tomy4yenue
CUHTETUYECKOTO KayuyKa u PE3UHBI.
JlaGopaTOpHBIN OMBIT: — O03HAKOMJICHUE C

oOpa3laMH MIacTMacC, KaAy4yKOB U PE3UHBI.

Tema 6. ['amoreHmpon3BOIHBIE YTIEBOAOPOAOB (4
qyac w3 4). [loHsATHE 0 METAUIOOPraHUYECKUX
COETUHEHUSIX. Hcnonp3zoBaHue
TaJIOTEHITPOM3BOHBIX B OBITY, TEXHHKE U B

XUMHUYCCKOM CHHTC3C.
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Breraucnenus: OIIpCACIICHNC NOJIM BbIXOJa IPOAYKTA

pC€aKiuunn OT TCOPECTUUCCKU BO3MOKHOIO.

1P

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, 1
TOMOJIOTUYECKUNA PsA. ALETHIEH — NpOCTEHIINI
MIPEACTABUTENb AIKUHOB: COCTAB, CTPOCHHUE,
¢duznyeckre CBOMCTRA.
OJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE 1
MOJIEKYJl aJKHHOB, SP-TMOpHUIM3AIMs aTOMHBIX
opOutaneir yriepoga. XUMHYECKHE CBOMCTBA:
OUMEpU3alid M TPUMEpHU3alUU, OKHCIICHUS.
Kucinorsele = cBolicTBa  alKWMHOB,  HMMEIOIIMX
KOHIIEBYI0O  TPOHHYIO  CBS3b. KauecTtBeHHbie
peakuMu: Ha TPOMHYIO CBSA3b, B3AUMOJCHCTBUE
aleTUIeHa C aMMUA4YHbIM pacTBOPOM OKCHAA
cepeopa(l).
[Tpaktrueckas padora Ne 3. [Tonyuenue arneTmieHa 1
Y U3y4E€HUE €0 CBOUCTB.
AleTUNIeH: XUMHUYECKHE CBOMCTBa (peakuuu 1
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TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THIPATALNH,

TOpPEHUs), MOJIYyYEHUE U IPUMEHEHNE.

2+1)u Tema 4. ApomaTuyeckue yrjieBo0poabl (8+1)u
1| Apensl. ben3oun: cocraB, ctpoeHue, puznyeckue u 1
XUMHUYECKHE CBOMCTBA (PEaKIIUU rajJOreHuPOBaHUS
Y HUTPOBAHUS ), IOJIyYeHHE U IPUMEHEHUE.
[IpaBuiio apOMaTUYHOCTH, IPUMEPBI 1
apOMAaTUYECKUX  COCIAUHEHMUM. JlaGopaTopHbIit
onbIT: MoaennupoBaHUE MOJEKYJ apOMaTUYECKUX
yIIIEBOAOPOAOB. lIpencraBieHrne 0 MexaHW3Me
peakiuii JIeKTPOPUIBHOTO 3aMEIIECHUSI.
Brrunciienns: — yCTaHOBIIEHUE CTPYKTYPHOU 1P
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOTYYESHUSI.
1P| Tonyon: cocraB, crpoeHue, (Qusnyeckue U 1

XUMHUYECKHE CBOMCTBA (peakyy raJOreHUPOBAHUI

u HI/ITDOBaHI/IH), IIOJJYYCHHNEC U ITPMMCHCHUC.

TOKCHUYHOCTH ApEHOB.
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[IpeacraBinenre 00 OPUEHTUPYIOLEM JEHCTBUU
3aMecTUTeNIed B OCH30JIbHOM KOJIbLIE Ha MPUMEpE
ANKUIBHBIX

paJNKasoB, KapOOKCUIILHOM,

TUAPOKCUIIBHOM, AMUHO- ¥ HUTPOTPYIIIIbI, aTOMOB

rajoreHOB.
XUMHYECKUE CBOICTBa OeH3oa U €ro
TOMOJIOTOB: OKHUCIIEHHE TOMOJIOrOB O€H30J1a.
['eHeTnyeckas CBI3b yIiIeBOJOPOIOB,
MPUHAICKANIUX K Pa3JIMYHBIM KJlaccaM
Cnoco6b1 MOJIyYCHUS apOMATHUYECKUX
YIJIEBOAOPOJIOB. OcobenHoctu XAMHUYECKUX
CBOMCTB cTtupona. [lomumepu3zanus cruporna.
Berunciienusi: — yCTaHOBJIEHHE CTPYKTYPHOMU

(GopMyJIbl OPraHUYECKOTO BELIECTBA HA OCHOBE €r0

XUMUYECKUX CBOMCTB UJIU CIIOCOOOB MOTyUYCHHUS.

2y

Tema 5. [IpupoaHble HCTOYHUKH YIJIEBOAOPO/I0B U UX NepepadoTka

(4+2)u

[Tpupoausie HUCTOYHUKHU YTJIEBOAOPOAOB.

[IpuponHeiii Ta3 W TOMyTHBIE HE(PTSIHBIC Ta3bl.
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Hedbts u €& mpoucxoxaenue. CrnocoOsl

nepepaboTkin  HePTU:  TMEpPEeroHKa,  KPEKUHT

(TepMUYECKH, KATATUTUYECKU ), TUPOIIU3.

I'eHeTHYECKas CBSI3b MEXKY Pa3IMYHBIMU KJlacCcaMu 1
yIIE€BOAOPOAOB.
I'eHeTHUECKas CBSI3b MEXKY Pa3IMYHBIMU KJaccaMu 1P
yTIE€BOAOPOMIOB.
[IponykTel epepabOTKu HEPTH, UX TPUMEHEHHUE B 1
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yronb u
OPOAYKTHI ero nepepabotku. [lemoHcTpaums: —
kosutekuu «HepTe» u «Yromnby.
Boluucnenusi: — omnpeneneHue MOJEKYJISAPHOR 1

(GOpMYyITBI KHCIOPOAOCOIEPIKAIIETO OPTaHNIECKOTO

BEIIECTBA IO MAaCCOBBIM JIOJISIM  DJIEMEHTOB,
BXOASIIMX B €ro CcocTaB, Mo wmacce (00bEMY)
MPOJIYKTOB CTOpaHus; MO KOJMYECTBY BEIIECTBA
(macce, 00bEMY) TTPOJIYKTOB pEAKIIUU W/WIIN

HCXOOHBIX BCIIICCTB.
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Ypok 06001IeHIST MaTepraia TEMBI. 1P
Pa3nen 3. Kuciiopoacoaep:kammue opranndeckue coexnnenus (12 1)\(36u)

34 Tema 6. CnupTbl. ®eHOT Tema 7. Cnuptbl. ®eHoa 94
[IpenenbHbIE OHOATOMHBIE CIUPTHI. MeTaHON U 1
ATAHOJI: CTpOEHUE, (PU3NYECKHEe U XHUMUYECKHE
CBOMCTBa (peakiii ¢ aKTUBHBIMH MeETaJUIaMH,
rajoreHOBOJIOPOJIaMH, TOPEHUE), TPUMEHEHHUE.

Bonopoanbie  CBSI3U  MEXKIYy ~— MOJEKYJIaMH

cnupToB. /JlelicTBME METaHOJNa M JTAHOJA Ha

opraHusM uesoBeka. JlabopaTopHbIe OMBITHI: —

TOpEHUE CIUPTOB; — OKUCIECHUE ITAHOJa

okcusioM meau(Il).
[IpenenbHble  OAHOATOMHBIE  CHOUPTHL:  M30MEpHS, 1
knaccudukanusa. Puznueckue CBOMCTBA aJIKaHOJOB.
JleMOHCTpanus: pacTBOPUMOCTh CIMPTOB B BOJE.
CrocoObl MoydeHus ¥ MPUMEHEHHE OJHOATOMHBIX
CITUPTOB.
XUMHUYECKHE CBOMCTBA AJIKAHOJIOB: JETUIpaTalllH, 1
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OKHUCJICHHUA, BSaHMOﬂeﬁCTBHC C OPTraHN4YCCKHUMHU

N HCOPraHWYCCKUMU KHUCIIOTAMMU. HDGI[CT&BJICHI/IC 0

MEXAHM3ME PpEaKIUM HVKHeOd)I/IJ'ILHOFO 3aMCIICHU .

JemoncTtpanmu: 1. B3ammopnelicTBue — 3TaHoJA

C HAaTpHUCM. 2. OKWHCICHHE DTHJIOBOTO CIIpTa

AUXpOMATOM KaJIus (BO3MO}KHO HUCIIOJIB30BaHHC

BUJICOMATEPUAJIOB).
MHoOroaromMHsle  CIIAPTBHL. OTWICHIJIMKOJIb H
[JIMLEPUH: CTPOEHUE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBAa (B3aMMOJAEWCTBHE CO IIEIOYHBIMU
METajulaMM,  KAauyeCTBEHHAas  peakuus  Ha
MHOTOAaTOMHBIE CIIUPTHI). JleiicTBUE HAa OpraHu3M
YeJI0BEKa. [Ipumenenue IJIMLEpUHA "
sTHieHrauKons. JlabopaTopHble  ONBITBI: —
B3aMMO/JICHCTBUE TIIMLIEPUHA C THAPOKCUIOM
meau(11).
MHoroaromusie CIIUPTHI: B3aUMOJICUCTBUE

C OPraHM4YCcCKUMHU U HCOPraHNICCKUMHU KUCJIOTaMU.
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[Ipocteie  5duppl, HOMEHKJIATypa U U30MEpUS.

OcobenHoCTH (PM3UYECKUX U XUMHYECKUX CBOHCTB.

DeHOJI: CTPOCHHE MOJIEKYJIbI, (PU3HYECKHE U
XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (PeHoa.
[Ipumenenue dhenomna. Berancnenus
— I10 YPAaBHEHHIO XUMHUYECKOW peakuuu (Macchl,
00BbEMa, KOJIMUECTBA UCXOAHOTO BEIIECTBA WU
IIPOIYKTa PEAKLIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX

BEILIECTB WM MTPOJIYKTOB PEAKITUN).

@deHoJI: B3aMMHOE  BJIUSHUE  TUIPOKCOTPYIIIHI
u OeHzonpHOTO sifipa. OCOOEHHOCTH XHWMHUYECKHX
cBOMCTB (peHosia. KauecTBeHHbIE peakuuu Ha (HEHOI.

®denondopmanbiaeruaHas cMoa.

[IpakTnueckas pabora No 4, Peuienue
OKCIIEPUMEHTAIBHBIX 3amad 1o TeMe «CHIHpTHI

U (PEHOJIBI».

Tu

Tema 7. Aabaeruabl. KapooHOBbI€ KMCJIOTHI.

Tema 8. Anbaeruabl. KapooHOBbIE€ KHCJIOTHI.

21g
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CaoxHble 3pupbI

Caoxnble 3¢upsbl. ZKupbl

AJbernapl u KETOHEL. dopMmasnberu,

allCTAJIbACTHU . CTPOCHHUC, (1)I/I3I/I‘-ICCKI/IC 151

XUMMYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHUA H

BOCCTAHOBJICHUSI, = KAQUECTBEHHBIC  PEAKIIHM).
JlabopaTOpHBIE OTIBITHI:
—  OKHCJICHHE  aJIbJICTUJIOB  aMMHAYHBIM

pactBopoM okcuja cepedpa(l) u rugpokcuom

meau(1l).
DNEeKTPOHHOE CTpOEHHE KapOOHWIBHOW  TPYIIIHI.
['omonornyeckue psAabl  ambIETHAOB U KETOHOB:
U30MEPUS.
[IpencraBnenue 0 MEXaHU3Me peaKIun

HVKJ'IGOd)I/IJ'IBHOFO IIPUCOCAMHCHUS aJIACTUIOB.

dopmaibIeTH/I, alleTaIbICTH/I: TTOTYyUYCHHE
IIPUMCHCHHE.
buznueckue U

AIIETOH: CTPOECHUE,

XMMHYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA H
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BOCCTaHOBJICHI/Iﬂ), IIOJYYCHHC U TIPUMCHCHHUC.

Brraucnenws: OTIpEeIeTICHNEe  MOJEKYJIIPHOU
(GopMyIIbI  OpraHUYECKOTO BEIIECTBA IO MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CTOpaHMs; IO KOJHYECTBY
BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMK W/UIIN
UCXOJHBIX BEIIECTB, — YCTAHOBIICHWE CTPYKTYPHOU
(dbopMyITbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0

XUMHUYECKUX CBOMCTB UJIU CLIOCOOOB MOTYUYEHUS.

Ypok 060011eHNs MaTepHUaia TEMBI.

OI[HOOCHOBHI)IG IMpCacJIbHbIC Kap6OHOBI>Ie

KHCIIOTBI. MypaBbUHAsI W YKCYCHas KHCIIOTBI:
CTpOCHHE, (PU3MYECKHEC U XUMHUUYECKHE CBOWMCTBA
(cBoiicTBa, o0OmMe 1 KJacca  KHCIIOT).
[TpakTrdaeckast pabota Ne 2. CoiicTBa pacTBopa

YKCYCHOM KHUCJIOTHI.

OCOOEHHOCTH CTPOCHMSI MOJIEKYJd KapOOHOBBIX

kuciaoT. M3omepuss u HOMeHKiaTypa. Bopoponnsie
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CBs3U MCIKAY MOJICKYJIaMHU Kap6OHOBI)IX KHCJIOT.

OnHOOCHOBHBIE npeesbHbIe KapOOHOBBIE
KUCJIOTBI:  pEeaKUUH C y4acTUEM YTJIEBOJOPOJHOIO

paaukana.

MypaBbrHass M yKCyCHasi KHUCJIOTBI:  PEaAKLHUs

TepUPUKaLINU, TOTYYSHUE U IPUMEHEHUE.

Oco0eHHOCTH CBOMCTB MYPAaBbUHOM KUCIIOTBHI.
MHuoroo6pasue KapOOHOBBIX KHCJIOT.
[IpencraBurenu  BbICIIMX  KapOOHOBBIX  KHUCIOT:

NNaJJbMHUTHHOBAsA, JUHOJICBAJA, JIMHOJCHOBAA KHCJIOTHI.

Ocobennoctu CBOMCTB HEIpeebHbIX
¥ apOMaTHUECKUX KapOOHOBBIX KUCIIOT, TUKapOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBBIX KHCJIOT.

CTeapI/IHOBaH )41 OJICMHOBAas KHCJIOTBI KakK
MNpCaACTAaBUTCIIM BBICHINX Kap6OHOBBIX KHCJIOT.
Mpbl1a KaKk COJIM BBICHINX Kap6OHOBI>IX KHCJIOT,

UX MOIOIIIEE JICHCTBUE.

[ToHssTME O CHHTECTUYCCKHUX MOKIIIHUX  CPEACTBAX
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CMC).

Ilonsatue o ITPON3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHTMApHUAAX, TAJIOIrCHAHTIUAPKUAax,

aMmaax, HUTpujiaax.

Cnoxnble  3¢uUpbl  KaKk  MPOU3BOAHbBIC
KapOOHOBBIX  KHCJIOT. [HAPOIN3  CIOKHBIX
7(upoB.

Cnoxuble 3¢upsl. ['omonornyeckuii psig, oO1as

(dbopmyna, n30Meprsa U HOMEHKJIATYpA.

[IpakTnueckas pabora Ne S. Pewenne

OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TCMC «Kap6OHOBBIC

KUCITOTHI. CIIOKHBIE YPUPBD».

Kupsl. I'maponns xupos. IIpuMeHenne Kupos.
buonornueckass poisib KUpoB. Beruucienus: —
0 YPaBHEHMIO XHMHUYECKOM peakuuu (Macchl,
00béMa, KOIMYECTBAa MCXOAHOrO BEIIECTBA WIIU
IIPOYyKTa

p€akuuu 110 HU3BCCTHBIM MACCC,

00bEMY, KOJUYECTBY OJHOTO U3 HCXOJHBIX
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BEILIECTB WK ITPOJIYKTOB PEAKIUN).

XKupsr: ctpoenue, puznyeckre CBOWCTBA.
Oco00EHHOCTH CBOWCTB JKHUPOB, COJEPKAIIUX OCTATKU

HCTIPCACIIbHBIX JKUPHBIX KHUCJIOT. }KI/IpBI B IIpUpoac.

KontponmsHast ~ paborta:  «Kuciopoaconepxkarire

OPraHUYCCKUC COCOIUHCHU).

2y

Tema 8. YrieBoanl

Tema 9. YrieBoanl

64

VYraeBoasl: COCTaB, KJIaCCI/I(bI/IKaI_[I/ISI

yraeBoAoB (MOHO-, M- M MOJHCAaXapuibl).

['moko3a —  mpocTeMIIMM ~ MOHOCaxXapwi:
OCOOCHHOCTHU CTPOCHHSI MOJIEKYJIbI, (hU3UYECKue
U XHMHYECKHE CBOWMCTBA (B3aMMOJICMCTBHE C
ruapokcugom Mmeau(Il), okuciaeHne aMmMuavyHbIM
pactBopoM okcuna cepedpa(l), BoccTaHOBIICHME,
Opo’KeHHE TIIFOKO3bI), HaXOXKJICHHE B TIPHUPOJIE,
MIPpUMEHEHHE, OMoJIoTHYecKast pojib. DOTOCHHTES.

@pyKTO3a KaK U30MEP TIIFOKO3BI.

Onruyeckas N30MEPUS. KonpyaTo-1ienuas
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TAYTOMECPpHUA Ha HNOPHUMEPEC  MOJICKYJIbI  TJIFOKO3BbI,

IIPOCKIIMM Xeyopca, (I,B-aHOMGDLI T'ITOKO3bI.

MoHocaxapuapl:  rajgakro3a,  pubo3a,  JIe30K-

cupu6o3a. dDuznueckue CBOMCTBA U HAXOXKJICHUE
B ipupoie. JlabopartopHbiii onbIT: B3aumoseiicteue

pacTBopa IItoKo3bl ¢ ruipokcuaoM Meau(Il).

Caxap03a — HpeACTAaBUTCJAb AUCAXAPHUIO0B,
THUAPOJIN3, HaXOXIACHHUC B Ipupoac u
IIPUMCHCHHC. KanMaJI n OCIJI03a KakK

npupoAHsie noauMepsl. CTpoeHHE Kpaxmalia H

uemono3bl. dusmyeckue U XUMHYECKHUE
CBOMCTBa Kpaxmana (THUAPOSU3, KadueCTBEHHAs
peakius ¢ uojaoM). JlabopaTopHbIN ONBIT: —

BSaHMOHCﬁCTBHG Kpaxmalia ¢ HOJO0M.

ﬂI/ICElXElpI/II[BIZ MaJIbTO3a " JJAKTO34a.

BoccranaBimBaronmme M HEBOCCTAHABJIMBAIOIINE
nucaxapuasbl. [Tonucaxapuasl: riaukoreH. CTpoeHue

MaKpOMOJICKYJI INTMKOI'CHA.
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XUMUYECKUE CBOMCTBA LIEJUIFOJIO3BL: TUAPOJIU3,
noiaydeHue 3¢upoB uemwmonosbl. [lonstue 00
UCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, alleTaTHBIN

MIENK).

Pa3nen 4. AzoTcoaep:kamue opranndeckune coexnuenns (3 9)\(94)

R) |

Tema 9. AMHHBI. AMMHOKHCJI0THI. Beiku

Tema 10. AMUHBI. AMHMHOKHCJIOTHI. BeJku

9y

AMuHpl. MeTUJIAMMH ¥ aHUJIUH: COCTasB,

CTPOCHUC, d)I/ISI/I‘IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(I‘ODCHI/IG, B3aUMOJCHCTBHUE C BOJIOM U

KHUCJIOTaMH ).

Knaccudukanus aAMUHOB: anudaTuiecKkue
U apOMAaTUYECKHE; NEepBUYHbIE, BTOPHUYHBIE
U TpeTuuHble. AmuHbBL:  u3omepus. CrocoObl
MOJIyYeHUS] ¥ IPUMEHEHUE aau(paTUYECKUX aMHHOB.

[Tonyyenue anunvHa U3 HUITPOOEH3O0IA.

B3auMHOe BIUsSHHUE TpPYII aTOMOB B MOJEKYJIE

dHUWJIMHA. OcobeHHOCTH XUMHUYCCKHUX CBOMCTB
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aHunHa. KadecTBeHHBIC pC€akoun Ha AHUJIMH.

AMUHBI: AJTKWINPOBAHUE, B3aUMOJICUCTBUE

IICPBUYHBIX aMHWHOB C azotucToil kucioroi. Comu

ANKUIAMMOHMSL.
AMHMHOKHCIIOTBI Kak am(poTepHbIE
opraHudeckue coenuHeHus. dusmyeckue u
XMMHYECKHE  CBOWCTBA  aMMHOKUCIOT  (Ha
npumepe riauiuHa). buonornueckoe 3HaueHHe
aMUuHOKHUCTOT. [lenTuasl.
Homenkiarypa Y U30MEPHUSL. OtnenbHbIE
IOPEICTaBUTENIN O-aMUHOKUCIIOT: TJUIUH, AaJlaHWH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHH, INIYTAMHWHOBAA KHMCJIOTA, JIM3HUH,

OMUCTCHUH. OnTtHnueckas HN30MCpHUA aMHUHOKHUCJIOT. D-

u L -aMUHOKHUCJIIOTHI.

Peakuus monukoHeHCalnK, 00pa30BaHUE MENTHIHOM

cBs3u. JlemoncTpanus: PactBopenue O€IKOB B BOJIE.

benkn kak INPHUPOJHBIC BBICOKOMOJICKYJISPHBIC

coenquHeHus.  llepBuyHas,  BTOpUYHAs U
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TpEeTUYHAsl CTPYKTypa O€NKOB. XHUMHUYECKUE

CBOWCTBa O€NKOB: THAPOJIM3, JEHATypauus,

Ka4CCTBCHHBIC PCaAKIINU Ha OeJIKu.

JleMOHCTpauuu: — JAeHaTypauus OelKoB IMpH

Harp€BaHNM, — IBCTHLIC PCAKIINU OCJIKOB.

[lonsarue 00 aA30TCOACPKAINNX T'CTCPOINKITNYCCKNX

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

ocHoBaHUs. HyKJIEMHOBBIE KHUCIOThI: COCTAB,

CTPOCHUC 1 OmoJIoTHYecKas POJIb.

[IpakTueckas pabota No 6. Peuienue

OKCIICPUMCHTAJIBHBIX 3agad I10 TEMC

<<A30Tcoz[ep>1<amne OpPTraHUYCCKUC COCAUHCHUS.

Pa3neun. 5. BoicokoMoJiekyasipHble coequneHust (24)\(64)

Tema 10. ITnacTmaccel. Kayuyku. BojiokHa

Tema 11. BoicokoMoJIeKYJISIDHBIE COeITMHEHUSI

OcHOBHBIC IIOHATHA XUMUHN

BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE

3BE€HO, CTCICHb

MMOJIMMCPpHU3aIU, CPCAHAA MOJICKYJIpHasA Macca.
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OcHoOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJIAPHBIX COEMHEHUN —

MOJIMMEPU3ALUS U TIOJIUKOHICHCALIUSL.
[IpencraBnenue 0 CTEPEOPErYIIPHOCTH
U HAJAMOJICKYJSIPHOW  CTPYKTYPE  TOJUMEPOB,
3aBUCHMOCTb __ CBOMCTB  MOJHMMEPOB  OT X
MOJEKYIASIPHOTO U HAAMOJEKYIASIPHOTO CTPOEHUS.
JlemoHcTpanus o0pasioB pe3uHbl. BuneodpparmMeHnt
«BynkaHu3anus pe3suHb.
[Ipaktuueckas padota Ne 7. Pemienne skcnepumeH-
TABHBIX ~ 3amad 1o  teMe  «Pacnmo3naBanue
OPTaHUYECKUX COCTUHECHUI.

[lnactmaccel  (MOJNMATUIICH,  MOJUIPOIUJIEH,

NOJIMBUHWIXJIOPUI, HOJUCTHUPOJI). HaTypaapHBII

N CHHTCTHYCCKHC KAaY4YVKH (6VTaI[I/IeHOBI>II\;I .

XJOPOIIPEHOBBIM W H30OPEHOBLIN). BojokHa:

HaTYpaJILHBIE (XJIOIIOK, IEPCTh, IETIK),

UCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO, BHCKO034),
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CHUHTCTHYCCKUC (KaHDOH )41 HchaH).

JleMOHCTpamys: — O3HaKOMJIEHHE ¢ oOpas3raMu
NPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, Kay4yKoB.

[InacTMaccel:  NOTUMETUIMETAKpUIaT,  IOJIH-
KapOOHaThl, MOJMATUICHTepedTanar. Y TUIU3alus
U nepepadoTKa MIacTUKa. DJacTOMEpPbI: CUJIMKOHBIL.

[TonrumMmepsbl crienualbHOTO Ha3zHadeHus (TedJIoH,

KEBJIAp, JJICKTPOIIPOBOAAIIINC ITOJIMMCEPHI,

OropasjaracMpie OJHUMEDHI).

[IpakTnueckas pabora Ne 8. Pemenne
AKCIIEpPUMEHTAJIbHBIX 3a7a4 1o Teme «Pacrno3naBanue

ImacTMacCc ¥ BOJIOKOH»

Pa3nen 6*. UTorooe mosropenne (14)\(54)

1P

HToroBasi KOHTpOJIbHas padoTa 3a Kypc 10

KRJIacca

1P

[ToBTOpeHue. I'enetnueckas CBA3b MEXIY

Pa3INYHbIMU KJIaCCaMU OPIraHUICCKUX COGI[I/IHGHI/Iﬁ

2P
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[ToBTOpenue.  Bprumcnenus: —  ompeneicHHe
MOJICKYJISIPHOM (OPMYIIBI OPTaHUYECKOTO BEIIECTBA
10 MacCOBBIM JIOJIIM JJIEMEHTOB, BXOJSIINX B €0
cocTtaB; Mo Macce (00BEMY) MPOTYKTOB CrOPAHUS; TIO
KOJIMYECTBY BeIlecTBa (Macce, 00bEMY) MPOIYKTOB
PEaKIuy /UM UCXOMHBIX BEIIECTB, — YCTaHOBJICHUE
CTPYKTYpHOU (HOpMYIJIBI OPraHUYEeCKOTO BEIecTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOICTB WJIK CIOCOOOB

MOJTy4YCHUS.

2P

1 4 B Hexem10, Beero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMsl

3 4 B Heae 10, Bcero 105 u,

u3 Hux 10 4y — pe3epBHOE Bpemsi

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEJIMETA «XUMM!S»

11 KIIACC «OBIIASA U HEOPTAHUYECKASA XUMUS»

Bba3oBbliii ypoBensb (1 1ac)

Yrayoaéuunblii yposens (1+2yaca)

Komi-B0

qaCcoB

Pa3nen 1. Teopernueckne ocHoBbl xumuu (124\36 1)

Komi-B0

qaCcoB
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34 Tema 1. Ctpoenne atoma. Ilepuoguyeckuii 3aKoH u (8+1)u
Ilepuoaunueckasi cucrema xuMuyeckux 3jaemMeHToB /. U. MenaeneeBa
1| Xumudeckuii smaeMeHT. AToM. Sapo artoma, 1
W30TOIIEL.
KopnyckynsapHO-BOJHOBOM JIyaJInu3M, JIBOMCTBEHHAS 1
npuposia  3iekTpoHa.  CTpoeHHe  DJIEKTPOHHBIX
000JI09E€K aTOMOB, KBAHTOBBIC YHCIIA.
Pacnpenenenue AJIEKTPOHOB T10 ATOMHBIM 1
opOuUTAaIIM; MPUHIIUI MUHUMYMA SHEPrUU, OPUHIUI
[Taynu, npaBuiao XyHJa.
1| DnexTponHas 000J10YKa. DOHeprruyecKue 1
YpPOBHH, TOAYPOBHU. ATOMHBIE OpOUTaIH, S-, P-,
d-amementsl.  OcCOOEHHOCTH  pacHpeaeICHHS
AJIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETBHIPEX MEPUOAOB. DJICKTPOHHAS
KOH(UTypalust aTOMOB.
DONEeKTpOHHBbIE KOH(PUTypalliKi aTOMOB 3JEMEHTOB 1

MIEpBOr0 —  YETBEPTOTO  NEPUOJOB B OCHOBHOM
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1 BO30YKJIEHHOM COCTOSIHUH, JJIEKTPOHHBIE

KOH(UTYpaIi HOHOB.

[lonsarue 06 OHCPI'ny MOHM3alluH, SHCPTHHN CPOACTBA

K DJIEKTPOHY. DJIEKTPOOTPULIATENEHOCTb.

[lepnomnuecknt 3axkoH u  [lepuommueckas
cucteMa xumuuyeckux djaementoB J[. W
MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U
[Tepuoanueckoi CUCTEMBI XUMHUUYECKUX
anemeHToB J[. 1. MenaeneeBa ¢ COBPEMEHHOMN
TEOPUEN CTPOEHUS aTOMOB 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XHWMHWYECKUX DJIEMEHTOB
U 00pa3yeMblX HWMH TPOCTBIX U  CJIOKHBIX
BEIIECTB IO TPyIIaM M TMEepUojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[. 1. Meneneesa.
JlemoHcTpanus
Buaer  T1abmun  «Ilepuoawdeckass — cucrema

XxuMH4eckux 3aemeHToB /1. . MenaeneeBay

O0001IEHNE U CUCTEMATHU3AIINSA 10 TEME.
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Pa6ora c Tecramu B popmare EI'D

YPOK KOHTPOJISI 3HAHUM MaTepUaIa TEMbI 1P
Pa6ora ¢ Tecramu B popmate EI'D
44 Tema 2. Ctpoenne Bemectsa. MHOroo0pasue BemecTs 104
CrpoeHnue BeniecTBa. XUMHUYECKasi CBs3b. BuJbl 1
XUMHUYECKOM CBsI3U (KOBAJCHTHAs HEMOJSpHAs U
noJIsipHas, MOHHAs, MEeTaJJINYeCKas ).
MexaHn3Mbl oOpa3oBaHus KOBAJIECHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM U JTOHOPHO-
aKIIENTOPHBIN). Bonoponnas CBSI3b.
BaneHTHOCTS.
DHeprus 51 JUIMHA CBsI3H. [TonsipHOCTS, 1
HaIpPaBIICHHOCTh M  HACBIIIAEMOCTh KOBAJIEHTHOM
cBsa3u. Kpartnbie cBsisu. BomoponHnas cBs3b.
MexXMONEKYJIApHBIE B3aUMOJICUCTBUS
BaneHTHOCT, ¥ BaJ€HTHbIE BO3MOXKHOCTH aTOMOB. 1

I'ubpunmsanus ATOMHBIX opouTaJei. CBs3b

3JIEKTPOHHOM MOJIEKYJI C UX

CTPYKTYpBI
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reOMETPUUYECKUM CTPOCHUEM (Ha npuMepe
COEAMHEHUI AJIEMEHTOB BTOPOTO MEPUO/IA).

DNeKTpOoOTpUIATETLHOCTh. CTENEeHb OKUCICHUS.

Honpl: kaTMOHBI W  aHMOHBL.  BemecTBa

MOJIEKYJISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHHSI.

3aKOH IIOCTOSHCTBA COCTaBa BeEIIECTBA. THIIBI

KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JleMoHCTpanus

Mogenu KpUCTaIIIMYeCKUX PEMIETOK
[IpencraBnenus 0 KOMILIEKCHBIX COCTMHCHUSX.
Cocrasn KOMIIJIEKCHOT'O HMOHA: KOMIIJIIEKCO-

O6pa3OBaTCJ'IB, muradabl. KoopanHaIMoHHOE YMCIIO.

Homeunknarypa KOMIUJIEKCHBIX COEIMHEHUMH.

3HaueHue KOMIUIEKCHBIX coennHeHun. lloHgaTue

0 KOODIUHAIIMOHHOU XNMHUH.

[TonsiTue 0 aucnepcHbIX cucteMax. MctuaHeie u

KOJUIOMJHBIE  pacTBOphl.  MaccoBas  gons

BEIIIECTBA B PACTBOPE.
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CnocoObl  BBIpaKEHUS KOHUEHTPALMM pPacTBOPOB:

MaccoBas JIOJI1 BEIIeCTBA B PACTBOPE, MOJIIpPHAs

KOHIICHTPALIUSL.
Hacgimennnie 1 HEHACHIIIICHHbBIC PacTBOPBHI, 1
pacTBOPUMOCTh. KpucTamioruaparTsl.
Buruncienus
C UCMOJB30BAaHMEM  IOHATHMH  «MaccoBas O
PacTBOPEHHOTO BEIIIECTBA»,«MOJISIpHAS
KOHIICHTPALIS»
1| Knaccudukanuss HEOPraHMYECKHX COCIMHEHUM. 1
Howmenknarypa HEOPraHUYECKHUX BCIIICCTB.
['eHeTnueckasi CBSI3b HEOPTaHWMYECKUX BEILIECTB,
MPUHAICKAITUX K Pa3IMYHBIM KJIaccaM
(5+1)u Tema 3. XumMuueckne peakuuu (17 +1)u
Buruncienus 1P

— MacCChbl B€HICCTBA HIJIIH o0néMa Ta3oB 110
HN3BCCTHOMY KOJMYCCTBY BCHICCTBA, MaACC€ MHJIHU

00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEaKIIMK BEIIECTB;
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— MAaccOBOM JIOJM ¥ MOJISIPHOM  KOHIICHTPAILIUH

BCIICCTBA B paCTBOPC

Borunciienus
— Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaklMu, €eciad OJHO M3 BEIIECTB JAaHO B BHUJE
pacTBOpa C ONPENCIEHHOM MacCOBOM JI0JEH

paCTBOpéHHOF O BCIICCTBA

XuMudecKkast peaKLus. Knaccudukanus
XUMHAYECKUX PEaKIUid B HEOPraHWYECKOU U
OpPraHUYECKON XMMUU. 3aKOH COXPAHEHHSI MacChl
BEILIECTB; 3aKOH COXPAHEHUS W IPEBPALLICHUS

9HCPI'MU IpU XUMHWYCCKHUX PCaKIUAX.

TernoBble  3p(dEKTI  XUMUYECKUX  pPEaAKIUH.

TepMOXUMUYECKUE YPABHEHUS.

Bouruuciienus

— TerioBoro dddekra peakiuu
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CkopocTh  peakuuu, €€  3aBUCUMOCTb  OT
paznu4HbIX  ¢dakTopoB. OOpaTUMbIE peEaKITHH.
Xumuyeckoe paBHoBecue. MakTopsbl, BIUSIONIUE
Ha  COCTOSHHME  XUMHUYECKOTO  PaBHOBECHSI.
[Tpunuwmn Jle Ilarenbe.

IIpakTuyeckasi padora
Ne 1. BuwmsHue pa3nuuHbix (aKTOpoB Ha

CKOPOCTb XUMHYECKOM pEaKnuu.

l'omorennble u rereporeHHsie peakuuu. Karamms

N KaTaJIN3aTOPHI.

KoHCTaHTa XHMHUYECKOIr'O PaBHOBCCHI. qDaKTOpBI,

BIIMAIOLIME HA IOJOKEHUE XUMUYECKOTO PaBHOBECHS:

TeMIIepaTypa, HABJIICHUE W KOHLEHTPALMUA BEUIECTB,

y4acTBYrOIIUX B peakuuu. [ [punmun Jle [larense.
IIpakTnuyeckas padora

Ne 2. Bnustnue paznuyHbix (PaKTOpPOB Ha IMOJIOKEHHUE

XUMHUYCCKOI'0O paBHOBCECHS.

DnekTpoauTrueckas auccounanusi. CuiabHbIe U
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cradbIe ANEKTPOIUTHI. Peakiinu HOHHOTO
oOMeHa.
JlabopaTropHnasi paGora

— IIPOBEJICHHE PEAKLUi HOHHOTO 0OMEHa

Beimonnenne ynpaxHeHnid 1no Temam: CHIIbHBIE
U cialble 1eKTpoauThl. CTeneHb JUCCOLUALNN.

Peakuuu noHHOroO oOMeHa.

Pewenne 3ana4 no reme: XUMHYECKOE PABHOBECUE

CunbHble W crmabble  anektponuthl.  Cpena
BOJIHBIX pacTBOpPOB BEILIECTB: KHcasi,
HEWUTpasbHasl, IeJI0YHAsl.

[Tousitue o BomopomaHom mokaszarene (pH)

pacTBOpa. ['maponus OPraHn4YCCKHX u

HCOPraHM4YCCKHNX BCIIICCTB.

JlaGoparopHasi paGora
— ONpelesIeHUuEe Cpelbl PacTBOPOB BELIECTB C

MMOMOIIbIO YHUBEPCAJIbHOTO MHAWKATOpPA.

Honnoe npowusBenenue Bonabl. Cpena  BOAHBIX
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pacTBOPOB: KHCIOTHasl, HEWUTpaslbHAsl, IIEJIOYHAs.

Bonopousriii mokaszareins (PH) pactBopa.

IMuaponus coneit. 1
1| OkucauTeNbHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 1
JdeMoHcTpanus
PaznoxeHne mnepokcuaa BOJOpPOAAa B MPUCYT-
CTBUM KaTaju3aTopa. lloHsATHEe 00 3JIEeKTpOJIu3e
pacnaaBoOB M PACTBOPOB coJieh. IIpuMeHeHune
AIEKTPOJIN3A.
OKHUCIUTENBbHO-BOCCTAHOBUTEILHBIC peaKInH. 1
Crenenp okuciaeHuss. OKUCIUTETb U BOCCTAHOBHUTEb.
IIpoueccer OKHCJICHUS 1 BOCCTaHOBJICHMUSI.
Baxneimme OKMCIUTEIN M BOCCTAaHOBHUTEIU. MeTos
AJIEKTPOHHOTO OajaHca
DJIEKTPOJIU3 PaCTBOPOB U PACIJIABOB BEIIECTB. 1
1P | KonTponsHas padota 1 (1nonyroaue) Kontposnbnas padora 1 (Tect B popmate EI'D) 1
Pa3nen 2. Heopranuueckas xumust (164\514)
(8+1)u Tema 4. HemeTanibl 294
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Borunciaenus
— Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peakmuu, ecia OJHO U3 BEIIECTB JaHO B BHJC
pacTBOpa C ONpeAcIEHHOW MAaCCOBOM JOJIEH

paCTBOpéHHOI‘O BCIICCTBA

Boruuciienus
— JIOJIY BBIXOJIA MPOAYKTA PEAKIUH OT TEOPETUUYECKH

BO3MOXHOI'O

Hemetansl. Ilomoxenue HEMETAJIOB B

[Tepuoauueckoit CHUCTEME XAMUYCCKHUX
snemenToB JI. M. MeHneneeBa U OCOOCHHOCTH
CTPOCHHSI aTOMOB.

JlemoHcTpanuu

1. OGpas3iibl HeMETAILIOB.

Bomopon. Ilomydyenue, Qusuyeckue M XUMHUYECKUE
CBOWCTBa (peakluu C METaUIaMUd U HEMETaJJIaMu,
BOCCTAHOBUTEJIbHBIC CBOMCTBA).

JlaGopaTopHblie ONbITHI
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1. KayecTBeHHBIE peaklMi Ha HEOPraHUYECKNE NOHBI

¥ KaTHOH BOJIOPOJIA.

I'mppunsl. TOMIMBHBIE SEMEHTBHI.

du3nYeCcKrue CBOMCTBA HEMETALIOB. AJIJIOTpOHI/IH

HEMETaUIOB (Ha TMpUMEpEe KHCIOPOJa, Cephl,

dbocdopa u yriepona).

Kucnopoa u 030H. Yrnepoa, HaX0kJI€HUE B IPUPOJIE,

AKTI/IBHDOBaHHBIﬁ

AJUIOTPOITHBIC MOI[I/I(l)I/IKaI_[HH.

YI'OJIb, a):[cop6u1/151. DyIepeHbl, rpad)eH, YIJICPOIHBIC

HAHOTPYOKH.

JdemoHcTpanuu
2. T'openue cepsl, pocdopa, xeneza, MarHus
B KUCJIOpPOJE.
JlaGopaTopHble ONBITHI.

2. Ilonmydenue u cobrpanue ra3os.

XVUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJIOB

raJloreHOB W UX  COEAWHEHUM  (OKCHJIOB,

KHUCJIOPOJICOJICPKAIUX ~ KUCIIOT, BOJOPOIHBIX
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coenuHeHuit). IIpuMeHeHHEe TalOreHOB W UX

COCIUHCHUM.
["amorenoBOOPOIBI. Baxuenmmue KHUCIIOPO/I-
COAEpXKaIlUe COCANHEHUS TAIOTCHOB.
JlabopaTopHbIe Y TIPOMBIIIJICHHBIE CIIOCOOBI

I[MOJIYUYCHUA TI'aJIOTCHOB. HpI/IMeHeHI/Ie TaJIOI'CHOB U HUX

COEIMHEHUM.

XHUMHYECKHE CBOMCTBA Ba)KHECHIIIMX HEMETAJIJIOB.
Cepa m eé coemuHeHus. (OKCHIBI, KHUCIOPOJI-
cojepKaIue KHCJIOTHI, BOJIOPOJHBIE
coenuHenus). [Ipumenenue cepol u e

COE€IMHEHUN.

Cepa. Haxoxenue B nmpupoje, CriocoObl MOJTyYeHUs,
bu3nYecKkre U XUMHYEeCKUe cBoucTBa. CepoBOIOPO/I,
cynbduasl. Oxcun cepsl (IV), oxcun cepsr (V).
CepHucrass u cepHas KHUCJIOTBI M UX COJIH.
Oco0eHHOCTH CBOMCTB CepHOM KUCTOTHI. [I[puMmenenme

CEpbI U €€ COCTMHECHUN.
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JlabopaTopHble ¥ TPOMBIIUICHHBIE  CIIOCOOBI
NOJIydeHHUsl Kuciopoaa. Pu3nueckue M XUMUYECKHUE
CBOMCTBa Kucjiopoja u o30Ha. [IpuMenenue

KHcJIopoaa v 030Ha. OKCUBI ¥ IEPOKCHUIBI.

XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAIIOB.

Azota u ero coeauHeHusa.  (Okcumsl,

KHUCJIOpOACOACPKAIINC KHCJIOThI, BOIOPOIHBLIC

coenuHenus). [I[pumenenue a3oTta u ero

COCIMHEHNH.
A30T. HaxoxieHre B mpupo/ie, CrocoObl MOIydeHUs,
dbu3uyeckre UM XMMUYECKHE CBOWCTBA. AMMHUAK,
HUTPUJIBI.
Oxcuapl a3oTa. A30THCTas M a30THAs KHUCJIOTHI M UX
coi. OcoOEHHOCTHM CBOWMCTB a30THOH KHMCJIOTHI.
[IpumeHeHue a30Ta ¥ €ro COeIMHEHUN. A30THBIE
ya00peHus.

XHUMHUYECKUEC CBOMCTBA BaKHEUIIINX

HeMeTaioB. Pochop U e€ro COSAUHEHHS.
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(Okcuapl,  KUCIOPOJCOACPKAIIUECKUCTOTHI,
BOJIOPOIHBIE COCIIMHCHUS ). [Tpumenenue

docdopa 1 ero CoOeTMHCHHI.

®ochop. HaxoxkaeHue B  HOpUPOAE, CHOCOOBI
nojyuyeHusi, (QU3MYeCKue U XUMHYECKHE CBOMCTBA.
®ochuast u pochun. Oxcunpr pochopa, dbochopnas

KHCJIOTa U €€ COJII

Meradbochoprags wu  nupodochopHass  KHUCIIOTHI,

dbochopucrtas u  docdhopHOBATUCTAS  KHUCIOTHL

[Ipumenenue gocdopa u ero coeTUHEHUN.

docdopHbie ynoOpeHus.

XHUMHMYECKHE CBOMCTBA BaXKHEMILIMX HEMETAJJIOB
(yrmepoja W KpEeMHHs)) W HUX COCTUHECHUM
(OKCHIOB, KHUCJIOPOJCOICpIKAITUX KHCJIOT,
BOJIOPOJIHBIX coeauHeHui). [Ipumenenue

yriiepoaa, KpEMHHUSI U UX COCTUHEHUM.

OuU3n4ecKne U XMMUYECKHE CBOMCTBA  MPOCTHIX

BEIIECTB, 00pa30BaHHbIX yriepoaoM. OKcua yriepoaa
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(1), oxcun yranepona (IV), yroiapHas kuciora u e€

COJIH. [IpumeHenne  mpOCTBIX  BEILECTB,

00pa30BaHHBIX YTIIEPOJIOM, U €TI0 COEAMHEHUIA.

Kpemuuii. Haxoxnenue B mpupone, CHocoObl

NoNydyeHusi, (U3NYECKHe M XHUMHUYECKHE CBOICTBA.
Oxcun  kpemuusaA(IV),  kpemHueBas KHCIIOTA,
cunukarsl. [I[puMeHeHne KpeMHUS U €T0 COETMHEHU.

CTGKHO, €TI0 IMOJIYUYCHHC, BU/IbI CTCKIIA.

1P

Buruucienus
— Maccel BeIIecTBa HIM 00bEMA Tra3oB IIO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUHU
BEILICCTB;

Macchl (00BEMa, KOJHMYECTBA BEICCTBA)

MPOJYKTOB pPEaKIMH, €CIU OJHO W3 BEIIECTB

HMCCT IIPUMECHU

IpakTnueckne padoThl

Ne 3. Pemienne sKkcriepuMEHTANBHBIX 33/1ad MO0 TEME
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«l"ajmoreusn.

IpakTHyeckune padoThl 1
Ne 4. Penienue sKCriepUMEHTANBHBIX 33/lay 10 TeMe
«Cepa 1 €€ CoeTMHEHUSD.
1 IIpakTHyeckue padoThl 1
Ne 2. Pemienne sKcriepuMeHTaIBHBIX 32124 110
TeMme «Hemeramib
IIpakTnyeckne padoThl 1
Ne 6. Pemienne skcrniepuMEHTANbHBIX 3a/lay 10 TEME
«A30T, hochop 1 UX COeTUHEHUS.
Kourtpoabnas pa6ora 2
O6oOmenne W cucTemaru3anus 10  TeMme 1
«Hemeramne». Pemenne 3amau B popmare EI'D
8u Tema 5. MeTanibl (21+3)u
1| Mertamisr. [Tomoxenue METaJJIOB B 1
[Tepuoauueckoit CUCTEME XUMUYIECKUX

snemenToB JI. M. MengeneeBa. OcoOEHHOCTH

CTPOCHHSI

ANIEKTPOHHBIX  000JI0YEK

aToOMOB
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METAJIJIOB.
JleMoHCTpanun

— O6p8,3HI>I MCTaJIJIOB

O6mas  xapaktepucTuka MeTauioB  |A-rpynmsl
[leppoanyeckol CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Hatpuit Y KUIUU: MOJIyYCHUE, dbuznyeckue
M XUMHUYECKHME CBOMCTBA, IPUMEHEHHE IPOCTHIX
BEILIECTB U UX COCAUHCHUM.
JdemoHcTpanuu

- B3anmoaeicTBrE MICNIOYHBIX U IIEJIOYHO3EMEIBHBIX
METAJUIOB € BOJOM (BO3MOXHO HCIIOJIb30BaHUE

BUJIEOMATEPUAJIOB)

O6mrass  xapaktepuctuka MetauioB |IA-rpynmsl
[Teppoan4ecKOl CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Marauii ¥ KaJIbUUM: nojxydeHue, (puznueckue
M XUMHYECKHUE CBOWMCTBA, MNPUMEHEHUE MPOCTHIX
BEIIECTB U UX coeauHeHui. JKECTKOCTh BOJIBI

U CTIOCOOBI €€ yCTpaHEHUSI.
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XHUMHYECKHE CBOMCTBA Ba)XHEMIIMX METAJIJIOB

(HaTpuii, Kanui, KaablUMi, MarHui, aJIOMUHHM,

IIUHK, XpOM, JKEJI€30, MEJIb) U UX COCTUHEHUM.
JlaGopaTopHbIe ONBITHI

— KA4YECTBEHHBIC PEAKIIMM HA aHHUOHBI U KATUOH

aMMOHMS;

— B3aUMOJICVCTBHE TUAPOKCHIA ATIOMUHHUS C

pacTBOpaMH KHUCJIOT U LIEI0YEH;

—  KAQYEeCTBEHHbIC PEAKIMM HA  KATHUOHBI

MCTaJIIIOB

AnroMuHUI: Nody4yeHUe, (PU3UUECKHE U XUMHUYECKUE
CBOWCTBA, NPHUMEHEHUE ITPOCTOrO BEUIECTBA U €r0
coenuHeHHd. Am(oTepHbIE  CBOWCTBA  OKCHJA
Y TUAPOKCHUA AIFOMUHHUS, THIPOKCOKOMIUIEKCHI

AJIFOMUHUA.

O0001IeHre 1 cucTeMaTru3anus no reme «MeTajuibl

rJIaBHOM moArpymmb». Tect B popmare EI'D

1P

O6mme  ¢u3Myeckue CBOMCTBA  METAJUIOB.
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CmaBpl METAIOB. DJIEKTPOXUMHUUYECKUM  Psif
HaIpsHKCHUN METaJlJIoB.
JleMoHCTpanumn
— KOJUIEKIHS «MeTaasl ¥ CIIaBhDy.
— B3aUMOJSHCTBUE MEIH C a30THOM KHUCIOTOM

Pa3JIMYHON KOHIIEHTpalun

OO6mrass  xapakTEepUCTHKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuonuueckoil  cUCTEMBI
XUMHYECKUX 3JIEMEHTOB. DU3NYECKUE U XUMHYECKUE
CBOMCTBA XpoMa MW ero coeauHeHud. OKCHUIbI
u rugpokcuabsl xpoma (I1), xpoma (III) u xpoma (VI).
XpoMatbl U JUXPOMAThI, X OKHCIHUTEIbHBIC

cBoiicTia. [lomyyeHne u npuMeHeHne Xpoma.

dur3nuecKne U XMMHYECKUE CBOMCTBA MapraHua v €ro
coenuHeHnid. Baxkneiimue coequnenust mapranua (II),
mapranna (1V), mapranna (V1) u mapranna (V11).

[lepmanraHaT kanus, €ro OKMCIUTEIbHBIE CBOMCTBA.

O6mme  crmocoObl  MOJYyYEHUST ~ METaJIOB.
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Meramnyprus

PaCHI)OCTDaHeHI/Ie XUMHWYCCKHUX JJICMCHTOB-MCTAJIJIOB

B 3¢MHOU Kope. Pu3nuecKkrue U1 XUMHUYECKUE CBOUCTBA

xKeneza W ero  coenuHeHH. OKCHIBI, THIPOKCHIBI
u coim skene3a (I1) moxemesa (111). Tlomyuenue

" MPUMCHCHHUEC JKCJIC3a U €T0 CILIaBOB.

Menp: mnonyueHue, (U3MYECKHME U XUMHUYECKHE
CBOMCTBA, IMPUMEHECHHUE IMPOCTOTO BEIIECTBA U €ro
COCJIMHCHMHU.

[unak: mnogydyeHue, (QuU3NUECKUE U XUMHUYECKUE
CBOIMCTBa, MPUMEHEHUE IMPOCTOr0 BEIIECTBA U €r0
coeauHeHni. AMdoTepHbIe CBOMCTBA OKCHIA

U THAPOKCH A NHMHKA, THAPOKCOKOMILIICKCHI IMHKA.

Koppo3zus wmetaioB. CriocoObl

3alIUThI

oT

koppo3uu. [IpuMeHeHune MeTamioB B OBITY U

TCXHHUKEC.

Bouruuciienus

— pac4€Thl MAcChI BEIIEeCTBAa WM 00BEMA Ta30B
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M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
Wi 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BEIECTB; pacyE€Thl Macchl (00bEMA, KOJIMYECTBA
BEILECTBA) MIPOTYKTOB PEAKIIUH, ECIIH OJHO U3
BEII[ECTB UMEET MPUMECH;

— pacy€Thl Macchl (00bEMA, KOJIMYECTBA
BEILIECTBA) MIPOJIYKTA PEAKLIUH, €CIIU OAHO U3
BEILECTB JIAHO B BUJE PACTBOPA C ONPEAECIEHHON

MAaCCOBOM J0JIEN pACTBOPEHHOI'O BEILIECTBA

IIpakTnyeckue padoTbl
Ne 7. Pemienne skcnepuMEHTANbHBIX 33]a4 MO TEME

«MeTtamibpl TOOOYHBIX TOATPYIII.

O0600mmenue u cuctematusanus mno treme: «Ooiume
cBoiictBa MeTaioB. OOmme crnocoObl MOMyYeHUs

MeTaioBy. Pabora ¢ Tecramu B hopmate EI'D

IIpakTnyeckue padoTbl
Ne 3. Penienue akcnepruMeHTaIbHBIX 3a/1a4 110

TeMme «MeTamsn).
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O0o00mienre U cucreMaru3zanugd no teMme «Merauibl

noOouHoi moarpynms». Tect B popmare EI'D

O00011eHNEe ¥ cucTeEMaTU3alnsa o TeMe «MeTajlibly. 1
TecrupoBanue\Pemrenue 3a1a4d B popmare EI'D
1 | 'eHeTyecKas CBA3H BEIIECTB 1
Brinonnenue ynpaxxuenuit mo reme «I enernyeckas 1
CBS3b KJIACCOB HEOPTaHUYECKUX COCTUHEHU
TecrupoBanue\Pemrenue 3ama4 B popmare EI'D
O6oOmeHne W cucTeMaruzanusi 10 TeMe 1
«Hemeramnel. Metaibi». Tect B hopmate EI'D
1| KonTponpsHas pabora 2 1o teme | KontponpsHas padota 3 nmo teme «Heopranuueckas 1
«Heoprannueckass XuMus» XUMUSI»
AHanu3 KOHTPOJIBHOM pabOTHI. 1P
AHanu3 KOHTPOJBHOM pabOTHI. 1P
Pa3nen 3. Xumus u sku3Hb (44\8 )
4+1)u . Tema 6. XumMus u )KU3Hb Tema 6. MeToabl MO3HAHUSI B XHMUH. (10+5)u
XUMHUS U )KU3Hb
1| Ponp XuMuu B OOCCIICUECHHH HSKOJOTHUYCCKOM, 1
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3HCpF€TH‘ICCKOﬁ )51 HI/IHIGBOﬁ 6€3OHaCHOCTI/I,
pasBUTHU MCOWUIIUHBI. ITonsiTe o Hay4YHBIX
MCTOJaXx IIO3HaHUA BCHICCTB M XMMHUYCCKHUX

peaKunil.

XuMusl THIIA: OCHOBHBIE KOMIIOHEHTBI, MHILEBHIC
nobaBku. Ponp xumum B 00OecliedyeHUMHM ITUIEBOM
6e3zonacHoct. Kocmernueckue u mapdromepHbie
cpeactBa. beitoBas xumwus. IlpaBuna Oe3omacHOTO
UCIIOJIb30BAHUS CPEJICTB OBITOBOM XUMHHU

B HOBCGI[HGBHOﬁ KHN3HU.

XWUMUS B CTPOUTENBCTBE. BaKHENIINE CTPOUTENBHBIE
MaTepuaynbl  (LIEMEHT, OETOH). XHAMHUYECKOE

3arpsi3HEHNE OKPY’KAIOIIEH Cpebl U €ro MOCIEICTBHS.

[IpencraBnenust 00 OOUIMX HAYYHBIX MPUHIUIIAX
NPOMBIIUIEHHOTO  MOJYYEHUS  BaKHEWUIIUX

BCHICCTB.

Hay‘IHBIG IMIPUHOUIIBI  OpraHru3alnyu XHUMHYCCKOI'O

npousBocTBa. [IpoMBITIIEHHBIE CTIOCOOBI TTOTYYSHUS
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BOXHEUIINX BELIECTB (HAa MIpUMEpPE MPOU3BOJACTBA

aMMHaKa, CepHOﬁ KHCJIOTHI, MCTaHOJIa).

[IpombIeHHbIE CIOCOOBI MOTYYSHHS] METAJIIOB

H CIIIIaBOB.

[IpoGiema 1iepepabOTKM  OTXOJOB W MOOOYHBIX

IIpo, TOB. Ponp XUMHUHN B oOecIieyeHUHN

JHEpreTUYECKor 6€30macHOCTH. [IpUHIUIIBI «3eIEHOM

XUMHI».

YenoBek B MHUPC BCIICCTB HW MATCPHAJIOB!:

BAKHENIIINE CTPOUTEIIbHBIE MaTEepHAIIbI,

KOHCTPYKIIMOHHBLIC MAaTCpHaAJIbl, KPpaCKHu, CTCKIIO,
KCpaMHUKa, MaTCpPUaAJIbI pInIb: | QJICKTPOHHKH,
HaHOMATCpHuaibl, OPTAHHYCCKHUC U MUHCPAJIBLHBIC

ynoOpeHus.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE  MaTepualbl,
KpPacKH, CTEKJIO, KEpaMHKa.

Marepuaisl Jig 2JeKTpOHUKNU. HaHOTEXHOJIOT NN

XuMHUSI B CEIIbCKOM  XO3siicTBe.  OpraHuyeckue
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Y MUHEpaJIbHbIE YI00pEHUSI.

1| Xumuss ¥ 370pOBbE  YEJIOBEKa: IpaBUiia 1
UCIIOJIb30BaHUsl  JIEKAPCTBEHHBIX MpENapaTos;
IpaBuiia 6e30macHoro UCIIOJIb30BaHUs
npenapaToB OBITOBOW XMMHH B MTOBCEIHEBHOM
KA3HA
[ToxroroBka k k\p B popmare EI'D (yactp 1) 1P
[ToxroroBka k k\p B popmare EI'D (yacts 2) 1P
1P | UToroBas KoHTpoOJbHAs paboTa Urorosas koHTposibHas padoTa B hopmate EI'D 1P
Urorosas kouTposibHas pabota B popmate EI'D 1P
AHanu3 UTOroBOI KOHTPOJILHOU padOThI 1P

1 g B Hexe10, Beero 35 u,

3 4 B Hegea10, Bcero 105 u,

U3 HUX 3 4 — pe3epBHOE BpeMs u3 Hux 10 4

— pe3epBHOE BpeMsi

VYpoBeHb 00ydeHus

[TpakTnyeckue paboThI

KonTtposnbHble paboThl

bazoBrIit

3

3

YrnyOneHHbIN

8
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