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IosicuuTenLHAA 3aNIUCKA.

VYuebnas pabovas mporpamma mo xumuu s 11 kimaccoB pa3paboTaHa Ha OCHOBE
cnenyromux nokymeHToB: denepanpHbiii 3akoH «O0 obpazoBannu B Poccuiickoit deneparuny;
[Ipuka3z MunucrepctBa obpazoBanusi U Hayku PD ot 17.12. 2010r. Ne 1897 «O06 yTBepxaeHUU
dbenepaibHOrO  TOCYJApCTBEHHOIO0  00pa30BaTENbHOIO  CTaHAAapTa  OCHOBHOIO  OOIIEro
o0pa3oBaHMs» C HW3MEHEHUSIMU U JomnojHeHusMH; "CaHUTapHO-3MUIEMUOIOTMYECKUMU
TpeOOBAHUSIMU K YCJIOBHSIM M OpraHU3alud OOy4eHHs] B 001e00pa30BaATENbHBIX YUPEKICHUIX)
(IToctanoBnenue ['maBHOTO TOCYAapCTBEHHOTO caHUTapHOTO Bpadya PD ot 29 mexabps 2010 r. N
189), IIpukazom MuHnuctepcTBa oOpazoBaHus U Hayku Poccuiickoit ®enepanun ot 28 nmexadps
2010 r. N 2106 r. MockBa "O06 yTBepxkaeHun (eaepaibHbIX TpeOOBaHUN K 00pa3oBaTEIbHBIM
YUpEXKACHUSIM B 4YacTH OXpaHbl 3JI0pPOBbs OOyyaromuxcsi, BocnuTaHHUKOB", IIpukazom
MunuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit @enepanuu r. N 986 "OO yTBepKaeHUU
denepaibHbIX TpeOOBaHUN K O0Opa30BATEIbHBIM YUPEXKJACHUSIM B YacTH MHUHUMAJIbHOU
OCHAIIEHHOCTH Y4eOHOTro Ipoiiecca U 000py10BaHUsl yYEOHBIX TOMEILICHUIT".

B coorBerctBun ¢ yuebHbiM miaHoM MBOY «CIHI Ne 27 um. O.A.Xwuus» T.
CMoseHcKka, mporpaMMa paccudTaHa Ha IpernojaBaHue Kypca xumuu B 11a kiacce B 00béme 4
yaca B Hexmemo 136 uvacoB (134 uaca ¢axtuuecku). Pabouas nporpamma paszpaboraHa B
cooTBeTcTBUHU ¢ DenepaabHbIM TOCYIapCTBEHHBIM 00pa30oBaTeIbHBIM CTaHaapTOM U [IpumepHOi
OCHOBHOHM oOpa3oBaTeibHON mporpammoil. [lpu cocTaBieHMHM KaJIEHIAAPHO - TEMaTHYECKOIO
TJIAHUPOBAHUS YPOKOB, OBUIM HCIIONB30BAaHBI MaTepuaibl pabouyell TporpaMMbl HA OCHOBE
nporpamMmbl « Xumusi. YTiayOsiaeHHbId ypoBeHb. 10—I11 kmaccel : pabouasi mporpamma K JIMHUU
YMK O. C. TI'abpuensina : yuyeobno-meronuueckoe nmocooue / O. C. I'abpuensu. — M. : [poda,
2017. —76, [4] c.; yueOnuk O. C. I'abpuensn, I'.I'. JIbicoBa, «Xumus 11» yrinyOneHHbIH YPOBEHb.
M., Ipoca 2015r.

Y4eOHUKN JaHHOW JTMHUW TPOLUIM dKCHepTusy, BKIOUeHB B DenepanbHblil MepedyeHb U
00ecreynBalOT OCBOEHHE 00pa30BaTEIIbHON MPOrPAMMBI CPEITHETO 00111eT0 00pa30BaHUsI.

[Iporpamma peanusyercs B 11 a kimacce, HampaBiieHHEe XUMUKO-OHMOJIOTHYECKOE. Y UeOHBIH
MaTepHua 1Mo OPraHNYeCKOl W HeopraHudeckon xumuu B 11 Kiacce, u3ydaercss Ha yrIyOJICHHOM
YPOBHE.

W3mepurenu — KOHTPOJIBHBIE U MPOBEPOUYHBIE PAOOTHI COCTABIICHBI C HCIOJIb30BAHHEM
nocobusi: Xumus. 11 kimacc: KOHTpOJbHBIE U TIPOBEpOUYHbIe padoThl K yueOHuky O.C. ['abpuensina
«Xumus. 11 kmace» / O.C. I'abpuensn, N.I'. Octpoymos, A.I'. BBenenckass — 2-e 3., CTEpEOTHIL.
— M.: Jlpoda, 2010.

I11aHOBBIX KOHTPOJILHBIX YPOKOB - / , IPAaKTH4YeCKUX pador - /

PaGouass mporpamMa BKJIIOYAeT pa3iesibl: MOSCHUTEIbHYIO 3alMCKY; LEId W 3a7a4u
Kypca, MECTO MpeaMera B Y4YeOHOM IUIaHE, pe3yJbTaThl H3Y4YEHUS MpPEIMETa, OCHOBHBIE

coJiepKaTesbHbIE JIMHUU MPEIMETa; CTPYKTYPY Kypca; MepeueHb MPaKTUUYEeCKUX padoT; MepeuyeHb
OPOBEPOYHBIX  paboT; TepeyeHb  JAOOPATOPHBIX  OMBITOB;  KaJeHJAPHO-TEMaTHUECKOE



IUTAHUPOBAaHKE; TPeOOBaHMSI K YPOBHIO MOJTOTOBKHM yuammxcs 11 kimacca; mH(pOpMaruoHHO —
METOIMYecKoe oOecreueHrne, KpUTeprur OlICHUBAHUS.

CornacHo oOpa3oBaTebHOMY CTaHAAPTy TJABHBIC MU CpeIaHero oomero obpasoBanws:l)
(dopMHUpOBaHKE TEIIOCTHOTO MPEICTABICHUSI O MUPE, OCHOBAaHHOTO HA MPHOOPETCHHBIX 3HAHUSIX,
YMEHUSX U CIOC00ax AesTEIbHOCTH;

2) mpHOOpETEHHE OIbITa Pa3HOOOpPA3HOW JEATEIILHOCTH, OIMbITA TO3HAHUS W CaMOIIO3HAHWS;3)
MOJITOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOT'O BbIOOpa WMHIMBHIYaIbHOM 00pa3oBaTEIbHON WU
npodecCHOHaNBHOM TpaeKTopuu. BomnbInoi BKIax B JOCTHIKEHHE 3THUX LENe CpeaHero oOIIero
o0pa3oBaHMs BHOCUT U3yUYEHUE XUMHUU, KOTOPOE MIPU3BAHO 00ECTICUUTh:

* (hopmMupoBaHNE CUCTEMBI XUMHUUECKHUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOW KapTUHBI
MUpa;

* pa3BUTHE JIMYHOCTH  OOYyYAIOIIMXCS, WX  HWHTEJUIEKTyaJbHOE W  HPABCTBEHHOE
COBEPIIICHCTBOBaHME, (POPMUpPOBAHWE Yy HHUX TYMAaHUCTUYECKHX OTHOIIECHUH W IKOJOTHYCCKU
11e71eco000pa3HOTO MOBEICHUS, B OBITY U TPY/I0BOM JEATEIbHOCTH;

* BBIPA0OTKY y 00ydYarolmuxcsi NOHMMaHUsl OOIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XHWMHH, a
Takke (POPMUPOBAHME y HUX OTHOIIEHHMS K XHMHUU Kak BO3MOXKHOM oOnactu Oynyuiei
IPaKTUYECKOMN AESITEIbHOCTH;

* (¢opmupoBaHue yMeHHMM O€30MacHOro OOpalleHuss C BEIIECTBAMH, HCIOJIb3yEMbIMU B
IMOBCEIHEBHOM KU3HU.

HGJ’IHMH HN3YyUCHUS XNMHUU B CpCI[HGI?I IIKOJIC ABJIAIOTCA:

1) dopmupoBanue y oOydarOIMXCSd yMEHUS BUIETh W TIOHMMAaTh LIEHHOCTh OOpa3OBaHMS,
3HAYMMOCTh ~ XMMHUYECKOTO 3HaHUA i1 KaXJAOro YelOBEKa, HE3aBUCUMO OT  €ro
npo(hecCHOHATBHON 1eATEeIbHOCTH; YMEHHUH pa3nuyaTh (HaKkThl U OLIEHKH, CPABHUBATh OLIEHOYHBIE
BBIBO/IbI, BUJETh UX CBSI3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEACICHHON CUCTEMOM
LHEHHOCTEH, PopMyIHpOBaTH U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

2) dopmupoBaHue y OOYyYAIONMIMXCS IEJIOCTHOTO MPEACTABICHUS O MHUPE M POJH XWMHUHU B
CO3JJaHUU COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHHBI MHUpPA; YMEHHsI OOBSICHATH OOBEKTHI H
MPOLECCHl  OKPYKAIOLIEW JEUCTBUTEIBHOCTH — IPUPOAHOM, COLMAIBHOW, KYyJIbTYPHOM,
TEXHUYECKOU CPEAbl, — MUCHOJIb3YS I 3TOTO0 XUMUYECKHUE 3HAHUS;

3) mpuobpereHrne OOYydYaIOIMIMMHUCS OMBbITa Pa3sHOOOPA3HOW ACATEIHHOCTH, OMNBITA TO3HAHUS H
CaMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOIINUX YHUBEPCATHLHOE
3HAYCHHWE IS PA3JIMYHBIX BHUIOB JICATCILHOCTH — HABBIKOB PEIICHHS TPOOJIeM, MPUHATHS
pelieHui, MoucKa, aHanu3a U 00pabOTKM MH(POPMAIMKM, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
U3MEPEHHI, HABBIKOB COTPYAHHYECTBA, HABBIKOB OE30MACHOTO OOpAIEHUS C BEIIECTBAMHU B
TIOBCETHEBHOM JKU3HH.

KiroueBble BocnuTaTeIbHbIE 3ajJgavyum .

-YUUThb YUCHUKA CTABUTL IICPC coboi OcJib 1 JOCTHUTATh €€



-AaTb OCO3HAaThb, YBUACTD, YTO, PCIIas U BBIIIOJIHAA BCC OoJiee CIIOKHBIE 3a1a41 U YIIPpAKHCHHA,
ydamucecs nmpoaBUTraroTCss B CBOEM MHTCIICKTYAJIbHOM, HpO(l)eCCI/IOHaJ'H)HOM H BOJICBOM PAa3BUTHHA

-(I)OpMI/IpOBaTI) IMPpaBHUIIBHOC, Hay‘IHO-O6OCHOBaHHOC OTHOLICHUC K IIPHUPOAC, CITocoOCTBOBATH
9KOJIOTMYCCKOMY W HPABCTBCHHOMY BOCIIMTAHHIO 06yqa}01111/1xc;1

-yOeIUTh yUaIuxcsl B HAyYHOH, IPaKTHUECKOH, )KU3HCHHOM, MPo(eCcCHOHAIBHON 3HAYNMOCTH
TOT'0 WJIK MHOTO KOHKPETHOTO 3aKOHA, SIBJICHUSI, OTKPBITHS, U300pETCHUS

-ANAaIrHOCTHKA, PCTYJIMPOBAHUC U KOPPCKUUS JIMIHOCTHOI'O PA3BUTHUA 06yqalonmxc;1

-(opMUpOBaTh yMEHHUE padOTaTh pallUOHAIBHO, JITAHOMEPHO, OPraHU30BAHHO, KOHTPOJIUPOBATH U
aHaJIM3UPOBATh UTOTU CBOEH pabOTHI;

-pa3BUBaTh CIIOCOOHOCTH BBHIITYCKHMKA aKTUBHO JICMCTBOBATh HAa PHIHKE TPYJa, COOTHOCUTH CBOM
npodeccroHalbHBIN YPOBEHb C TPEOOBAHUAMH pabOTOIAaTEINICH, B3aMOICHCTBOBATH C YWICHAMHU
paboueii rpymiibl, IapTHEPAMU 0 TPYAY, ObITh JUCIUIUIMHAPOBAHHBIM, OTBETCTBEHHBIM,
KPUTHUYHBIM K ce€0€ U APYTUM, SMOIIMOHATILHO BhIJEPKAHHBIM;

[Iporpamma yrimy0OseHHOro Kypca xumuu 11 kjacca oTpakaeT COBpPEMEHHBbIE TEHACHIIMH B
IIKOJIbHOM XUMHUYECKOM 00pa30BaHUHU, CBSI3aHHBIE C pe(hOPMUPOBAHUEM CPEIHEH IIKOJIBI.

IIporpamma no3BoJisieT

CoxpaHuTh JIOCTaTOYHO IEJIOCTHBIM M CHUCTEMHBIM KypC XHMHUHU; TMPEACTABISET KypC,
OCBOOOKJICHHBIM OT H3JIMIIHE TEOPETU3UPOBAHHOTO M CIOKHOTO MaTepuana, Juisi OTpaboTKu
KOTOPOTro TpeOyeTCsi HeMajo BPEMEHHM; BKIIIOUAET MaTeprall CBSI3aHHBIN ¢ MOBCEIHEBHOM YKU3HBIO
YyeJIoBeKa, Tak ke ¢ Oyaymie mpodecCHOHAIBHOM IeITeIbHOCThIO BBITYCKHUKA CPEAHEH IITKOJBI,
KOTOpasi HE UMEET SIPKO BBIPAXKEHHOW CBSA3M C XUMHEHN: MOJHOCTBbIO COOTBETCTBYET CTaHIAPTY
XUMUYECKOTO  00pa3oBaHMsl  CpeIHEW IIKOJIbl 0a30BOro M yriIyOJIGHHOTO  YPOBHSL.
MeTo10710rn4ecKkoil OCHOBOM MOCTPOCHUSI YUYEOHOTO COAEpNKaHUS XUMHUHU ISl CPEAHEH IIKOJIbI
0a30BOr0 YpOBHS SIBUJIACH UO€A UHMEZPUPOBAHHO20 KyPCd, HO He eCMeCcmeEo3HaAHUs, a XUMUU.
CtpykTypa mpeajiaraeMoro Kypca pemiaeT ABe NpoOjeMbl WHTETpalid B OOYYEHUU XUMHUHU.
[lepBas — 3TO 6Hympunpeomemunas unmezpayus y9eOHOW NUCIUILIUHBI «XuMusi». Maes Takou
WHTETpaliy JUKTYET CICAYIONIYI0 OYePEIHOCTh U3yUYeHUs Pa3/esioB XUMUU: BHAYAJIE U3y4aeTcs
opraHudecKkas XuMus, a 3aTeM — XumMust o011as. Takoe cTpykTypupoBaHrue 00yCIOBICHO TEM, YTO
00001IeHHEe COMep KaHUsl TIpeAMETa TO3BOJSIET Ha 3aBepIIaroIneM 3Tarne CchOpMHpPOBATH Y
BBIITYCKHUKOB CpEIHEH IIKOJIBI TMPEJCTABICHUE O XHMMHHM KaK O IIeJIOCTHOM Hayke, IMOKa3aTh
€IUHCTBO €€ TMOHSITHH, 3aKOHOB W TEOPUM, YHUBEPCAIBHOCTh W MPUMEHHUMOCTh HMX Kak st
HEOPraHUYECKOU, TAK U JIJI1 OPraHUYECKOW XUMUHU.

Bropast — 310 Mmedxcnpeomemnas unmeepayus, No3BoJstonias Ha 0a3e XUMUU OOBEAUHUTh 3HAHUS
1o ¢u3uke, OMOJIOruu, reorpapuu, IKOJIOTUU B €IMHOE TOHUMAaHUE PUPOBL, T. €. CPOPMUPOBATH
LEJIOCTHYI0O  €CTECTBEHHOHAYyYHYIO  KapTHUHY  OKpPY’XKalollero  Mupa. ITO  IO3BOJUT
CTapIICKIIACCHUKAM OCO3HaTh TO, YTO O€3 3HAHWU MO XMMHUH BOCTIPUSITHE OKPYKAIOIIETO MHUpPa
OyZneT HemoJHBIM M YIEpOHBIM, a JIIOJIA, HE TMOJYYUBIINE TAaKUX 3HAHWN, MOTYT CTaTh



HEOCO3HAHHO OMAaCHBIMU JJSi 3TOT0 MHpa, TaK KaK XHMHUYECKHM HETrpamMoOTHOE oOpalleHue C
BEILIECTBAMM, MaTepHaliaMM U TpollecCaMH Tpo3UT HemalbiMu Oenamu. Kpome sTHxX AByxX
BEIIIMX HHTErPUPYIOUIMX HJIEH, KypC peau3yeT W €elle OJIHy - MHTErpaluio XMMHYECKHX
3HaHUN C TYMaHUTAPHBIMU JUCUUILTMHAMU: UCTOPHUEH, TUTEPaTypOil, MUPOBOI XyA0>KECTBEHHON
KyJbTYpoOil. DTO, B CBOIO OYE€pENb, MO3BOJISET CPEACTBAMU Yy4e€OHOrO NpeIMeTa MOKa3aTh POJb
XUMHH ¥ B COI[MAIBHOM cdepe 4enoBeUYeCKON NesATENbHOCTH, T. €. MOJTHOCTHIO COOTBETCTBOBATH
uaesiM oOpa3oBaTenbHOro craHaapta. OcoOeHHOCTH coAepX aHUs OOy4YeHHs XUMUU B CpeIHei
(mosHOM) mIKOJIE OOYCIOBJIEHBI CHEHU(PUKON XMMHHM KAK HAYKHM W TIOCTABJICHHBIMH LEJSIMU.
OCHOBHBIMHM MpoOJIeMaMU XUMHH  SBJSIOTCS H3YYEHHUE COCTaBa W CTPOEHUS BELIECTB,
3aBUCUMOCTH HX CBOWCTB OT CTpPOEHHUS, TIOJYYEHUE BEIIECTB C 3aJaHHBIMH CBONCTBAaMU,
UCCJIEIOBAHNE 3aKOHOMEPHOCTEH XMMHUYECKUX pEeaKIMil M IMyTed yNpaBlieHUS HMH B IEJIIX
MOJIyYEHUs BEILECTB, MaTepuanoB, 3Hepruu. [loaToMy B paboueil mporpaMMe 1Mo XMMHUM Halld
OTPa)KEHNE OCHOBHBIE COJIEPKATEIIbHBIC JINHUU:

° «BCHICCTBO» — 3HaHUA O COCTAaBC U CTPOCHHHU BCHICCTB, HX Ba)XKHEUIIIUX (I)HSI/ILIGCKI/IX n
XUMHNYICCKHUX CBOﬁCTBaX, OMOJIOTHYECKOM ,I[eﬁCTBI/IPI.

* «XHUMHYECKaAs pCaknusdg» — 3HAHUA 00 YCIOBHAX, B KOTOPBIX IIPOABJIAIOTCA XHMHYCCKHC
CBOMCTBA BCIICCTB, criocobax YIIpaBJICHUA XUMHUYCCKHUMHU IIPOOCCCaMMU.

* «lIpumeHeHHEe BELIECTB» — 3HAHUS U OIBIT NPAKTUYECKOM JEATEIbHOCTH C BELIECTBAMU,
KOTOpble HanboJiee YacTo YMOTPEOJAIOTCS B MOBCEIHEBHOW >KM3HU, IIMPOKO HCIIOJB3YIOTCA B
ITPOMBILIJIEHHOCTH, CEJIbCKOM XO035IMCTBE, Ha TPAHCIIOPTE.

* SI3BIK XMMUM» — CHCTEMA Ba)XHEHIIUX IOHATUA XMMHMM M TEPMHUHOB, B KOTOPBIX OHH
OMUCHIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKHUX BELIECTB, T. €. UX Ha3BaHWs (B TOM YHCIE U
TpUBUAJIBHBIE), XUMUYECKHE (OPMYJIbl U YPABHEHMS, a TAaK)Ke MpaBuja nepeoja MHGopMalu ¢
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUHU U 00paTHO.

MecTo npeamera B y4eOHOM IJIaHE

denepanbHBIN TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIN CTaHIAPT MPEAyCMaTPUBACT U3yUYCHHE Kypca
XUMUU B cpeaHed (MOJHOM) IIKOJIE KAaK COCTaBHOW 4YacTH MNpeAMETHOM obiactu
«EcTecTBEeHHOHAaYYHbBIE TPEAMETHDY.

B ba3ucHom ydeObHOM TuIaHe cpefaHed (MOMHOM) IIKOJIBI XUMHS BKJIIOYEHA B pasjen
«Copeprxanue, GopMupyeMoe ydaCTHUKaMHU 00pa30BaTeIbHOTO Tpoleccay. O0ydaromuecss MOTyT
BBIOpATh JUISl M3YyYCHHS WM WHTETPUPOBAHHBIM KypC €CTECTBO3HAHHS, WIJIM XUMHUIO Kak Ha
0a30BOM, TaK 1 Ha yIIyOJIE€HHOM YPOBHE.

Pe3yabTaThl 0CBOCHUA Kypca

JlesiTenbHOCTD YUUTENS B 00yYeHUH XUMUU B CpeAHeH (MOJTHOM) MIKOJIe T0KHA ObITh HapaBJieHa
Ha JIOCTI)KEHUE 00YUYaIOUTUMUCS CIEAYIOMUX JIUYHOCHHBIX PE3YIbMAm o8’

— B IICHHOCTHO-OPUEHTAIIMOHHON chepe — 0co3HaHue POCCUNCKON

rpakIaHCKOW HMAEHTUYHOCTH, MATPUOTHU3MA, UYBCTBA TOPAOCTH 3a POCCUUCKYH) XHMHYECKYIO

HAYKY;



— B TPYyAOBOIl chepe — eomosHocmb K OCOZHAHHOMY BBIOOPY AalibHEHIIENH 00pa3oBaTenbHON
TPaeKTOPUH WU TPYIAOBOU EATEIbHOCTH;

— B TIO3HABaTEJIbHON (KOTHUTHBHOM, MHTEIUIEKTYaJIbHOW) chepe — ymeHue YNpaBIsTh CBOCH
MO3HABATENILHON NIEATENbHOCTBIO, 20MOBHOCb U CNOCOOHOCMb K OOpa30BaHUIO, B TOM YMCIIE
caM000pa3oBaHuIO, Ha MPOTSHXKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEIIHOW MPOQeCcCHOHANIBHON 1 00IIeCTBEHHOM e TEIbHOCTH;

— B cdepe cOepexkeHus 3A0POBbsI — npuHamue u peanusayus UEHHOCTEH 3J0pOBOTO U
Oe3omacHoro o0pas3a KU3HU, Henpusmue BPEIHBIX MPUBBIUEK (KYpPEHHs, YIIOTPEOICHUs alKOTOJIs,
HApPKOTHKOB) HA OCHOBE 3HAHUI O CBOMCTBAX HAPKOJIOTMUECKUX U HAPKOTUYECKUX BEIIECTB.
Memanpeomemmsle pe3y1omamul 0C60CHUA bINYCKHUKAMU CPeOHell

(nonnoit) wkonwl Kypca xumuu.

— UCNOIb306aHUe YMEHUIN U HABBIKOB PA3JIMYHbBIX BUIOB IMO3HABATEIHLHON

JESITEIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHMS (CHUCTEMHO MH(POPMAIIMOHHBIN aHAIIN3,
HaOM0/IeHNE, M3MEpPEeHHe, TMPOBENCHUE HKCIEPUMEHTA, MOJCIUPOBAHHUE, HCCIEI0BATEIbCKAsS
JESITENIbHOCTD) JJI U3YYCHHSI PA3IMYHBIX CTOPOH OKPY KAIOIEH 1eHCTBUTEIBHOCTH;

— 61a0eHue OCHOBHBIMU UHTEIUIEKTYaJIbHBIMU OIepalusMu: GopMyITHpOBKa

TUIIOTE3bl, AHAJIW3 M CUHTE3, CPAaBHEHUE M CUCTeMaTH3alus, 0000IIEHHWE M KOHKpPETU3alus,
BBISIBJICHUE TPUUMHHOCIIEACTBEHHBIX CBSI3€H U MIOMCK aHAJIOTOB;

— no3Hanue 0ObEKTOB OKPYXKAIOIIEr0 MUpa OT OOIIETo yepe3 0COOEHHOE K €IMHUYHOMY;

— YMeHue TeHEpUPOBaTh UJIEH U OTIPEIETSATh CPEACTBA, HEOOXOIUMBIC JUIS UX peaTn3allii;

— YMeHue ONpPENeNITh LEeNN W 3aJa4d ACSITeNbHOCTH, BRIOMPATh CPENICTBA peaau3alluu Lelu U
NPUMEHSATH WX Ha IPAKTHUKE;

— WCIIOJIb30BAHNE PA3IUYHBIX HICTOYHUKOB ISl TTIOTYYEHHUSI

XUMHUYECKOM MH(OpMalMM, MOHUMAHUE 3aBHUCHUMOCTH COJEpKaHHUA U (POpPMBI INpeacTaBICHUS
uHpOpMaIuK OT 1esiel KOMMYHHKAIIUH aJipecara;

— YMEHHE TMpPOAYKTUBHO oOOHIaTbCSI U B3aUMOJEIHCTBOBaTH B MpOILIECCE COBMECTHOU
JeSITEIIbHOCTH, YUYUTHIBATh MO3UIMU APYTUX YYACTHUKOB JIEATEIBHOCTH, Y)(PEKTUBHO pa3pemiaTh
KOH(DJIUKTBI;

— TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITENBHON HH(OPMAIIMOHHO-TIO3HABATEILHON
JeSTEIbHOCTH, BKIIIOYas yYMEHHE OPUEHTHPOBATHCS B PA3UYHBIX HCTOYHUKAX HH(pOpMAIWH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh HMH(OpPMALMIO, MOJYy4aeMyl0 U3 Pa3IUYHBIX
UCTOYHHUKOB,;

— YMEHHE HCIIOJIb30BaTh CPEACTBA WH(GOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
(manee — UKT) B pemieHnn KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3ALMOHHBIX 3a7a4 C
coOroeHneM TpeOOBaHMIA I)PTOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOPM MH(OPMAIIMOHHON O6€30MacCHOCTH;

— BIIQJICHHE SI3BIKOBBIMU CPEJICTBAMH, B TOM YHCIIC U SI36IKOM XUMHUU — YMEHHE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS, UCIOIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA, B TOM YHCIIE
¥ CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (POPMYJIIbI U YPABHEHUS).

Ha NPOPUIHHOM YPOBHE

1) B nosnasamenvhoii cgepe:

a) 1aBaTh ONPEICICHUS N3yUYCHHBIM TOHSATHSIM,;



0) ONMCHIBATH JIEMOHCTPAIIMOHHBIC M CAMOCTOSTEIIEHO NPOBEJACHHBIC SKCIICPUMEHTHI, UCTIOIb3YS
JUISL 9TOTO €CTECTBEHHBIN (PYCCKUIA, POAHOM) SI3bIK U SI3bIK XUMHU,

B) OOBSCHATH CTPOCHHWE M CBOWCTBAa M3YYCHHBIX KJIACCOB HEOPraHMYECKUX W OPTraHHMYECKUX
COEIMHEHUH

T') KJIaCCU(PUITUPOBATH U3yUICHHBIC OOBEKTHI U SIBIICHUS,

1) HaOJIFOIaTh IEMOHCTPUPYEMBIC U CAMOCTOSITSIIBHO TIPOBOIUMBIC OITBITHI, XHMUYICCKUE PEaAKIIHH,
MPOTEKAIOIIUE B MPUPOJIE U B OBITY;

€) HCCIeIoBaTh CBOMCTBA HEOPTaHWYECKUX M OPraHWYECKUX BEIIECTB, ONPEACIATh WX
MPUHAIIICKHOCTh K OCHOBHBIM KJIacCaM COEAMHEHUH;

) 0000II1aTh 3HAHKS U JIeaTh 0OOCHOBAHHBIC BHIBOBI O 3aKOHOMEPHOCTSX M3MEHEHHS CBOMCTB
BEIIECTB;

3) CTPYKTYPHUPOBATh Y4eOHYIO HH(OPMAIIHIO;

W) HMHTEPIPETUPOBAThL HWHGOPMAIUIO, TOJYYECHHYIO M3 JPYTHX HCTOYHUKOB, OIICHWBATH €€
HAyYHYIO TOCTOBEPHOCTD,;

K) OOBSICHATh 3aKOHOMEPHOCTH TPOTCKAHUS XUMHYCCKHX peakluid, MPOTrHO3UPOBATH
BO3MOXKHOCTh WX TIPOTEKaHUSI HA OCHOBE 3HAHMM O CTPOCHUU BEIIECTBA U 3aKOHOB
TEPMOIMHAMHUKHY;

1) OOBSCHITH CTPOCHHE aTOMOB 3JICMEHTOB 1—4-T0 MEPUOJIOB C UCIOJIH30BAHUEM 3JICKTPOHHBIX
KOH(UTypaluii aToMOB;

M) MOJEIUPOBATH CTPOCHHE MPOCTEHINNX MOJICKYJ HEOPraHUYECKMX M OPraHUYEeCKHX BEIIECTB,
KpHUCTAJIOB;

H) MMPOBOJUTH PACUYCTHI 110 XUMHYSCKUM (DOPMyJIaM U ypaBHECHUSM,;

0) XapaKTepU30BaTh U3yUYCHHbBIC TCOPHUH;

) CaMOCTOSATEIBHO M00BIBaTh HOBOC I CeOs XMMHUYECKOE 3HAHHWE, MCIOJB3YS ISl 3TOrO
JOCTYITHBIE UICTOYHUKH UH(POPMAIINH;

2) B YEHHOCMHO-OPUEHMAYUOHHOU Cc@epe — TPOTHO3MPOBATh, AHAIM3MPOBATH M OIICHHUBATH
TIOCJICJICTBUS JIJISl OKPYIKAIOIIIEH CPEeIbl

OBITOBOM U MPOU3BOJACTBEHHOMN JIEATEIIBHOCTH YEJIOBEKA, CBSI3aHHOM

¢ iepepaboTKOM BEIECTB,

3) B mpy0oeoil cghepe — caMOCTOSATEIIBHO TIAHUPOBATh M TIPOBOJIUTH XUMUYECKHI IKCIIEPUMEHT,
coOurroas mpaBmIIa 6€30MacHoOM

paboThI C BEMIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM;

4) B chepe pusuueckoui Kyibmypvl — OKa3bIBaTh MEPBYIO MOMOIIL MPH OTPABICHUSIX, 0KOTaxX U
JIPYTUX TpaBMax

IVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»
HA YPOBHE CPEJJTHEI'O OBHIEI'O OBPA3OBAHUSA

BbINyCKHUK HAYYHUTCS:

— TIOHMMAaTh XUMHUYECKYI0 KapTHHY MHpa KaK COCTaBHYIO YacTh I[EJIOCTHOW HAay4YHON KapTUHBI
MUpa;

— PpacKpbIBaThb pPOJb XMMHHU M XMMHUYECKOIO IPOU3BOJCTBA KaK MPOU3BOAUTEIBHON CHJIBI
COBPEMEHHOI0 00I1IECTBA;

— (hopMyaMpoOBaTh 3HAUEHUE XUMUH U €€ TOCTHXKEHUH /1JIs1 IOBCEIHEBHOM JKHU3HM YEIIOBEKA;



— YCTaHaBIMBaTh B3aUMOCBSI3b MEXIY XUMUEU U IPYTUMU €CTECTBEHHBIMU HayKaMu;

— (GopMynupoBaTh OCHOBHBIE TOJOKEHUSI TEOPUU XUMUYECKOTO CTPOEHHUS OpPraHUYeCKUX
coequHeHnii A. M. byTnepoBa M WUIIOCTPUPOBATh HMX IPUMEpPAMH W3 OPraHUYECKOU U
HEOPTaHUYECKON XUMUH;

— apryMEHTUPOBAaTh YHUBEPCAJIbHBIA XapaKTep XUMHUYECKUX IMOHSTHUH, 3aKOHOB U TEOPHM IJIs
OPraHNYECKON U HEOPTaHUYECKON XUMUU;

— ¢dopmynupoath [lepuomnueckuii 3axkon JI. . MenneneeBa n3aKOHOMEPHOCTH M3MECHCHUI B
CTPOCHHH M CBOMCTBaX XHMMHYECKH 3JIEMEHTOB W O0Opa30BaHHBIX MMM BELIECTB HAa OCHOBE
[lepuonuueckoit cucTeMbl Kak rpaguieckoro oroopaxkenus [lepuoandeckoro 3akoHa;

— XapaKTepU30BaTh S- U P-AJIEMEHTHI, a TAKXKE JKEJIE30 MO MX NoyoxkeHuto B Ileproanueckoit
cucreme 1. 1. Menneneena;

— KJIacCU(pUIIUPOBATh BUABl XUMUYECKON CBSI3M U TUIIBI KPUCTALTUYECKUX PEIIETOK, OOBSCHATD
MEXaHHU3MBbI UX 00pa30BaHUS U JOKA3bIBATh €MHYIO IPUPOY XUMUUECKUX CBSI3eH (KOBAJICHTHOM,
WOHHOM, METaJUTMYECKOMN, BOJOPOIHOMN);

— OOBSACHATh MPUYMHBI MHOTOOOpa3usi BEIIECTB, UCMOJb3Ys SIBICHUS H30MEpPUU, TOMOJIOTHH,
aJIIOTPOTINH;

— KJaccu(UUIUPOBATh XUMHUYECKHUE PEAKIMM B HEOPTraHWYECKONW M OPraHWYECKONW XHMHHU TIO0
pa3IMYHBIM OCHOBAaHUSM U YCTAaHABIMBATH CHEIU(PUKY THUIIOB PEAKIMH OT OOIIero uepes
0COOEHHOE K €AMHUYHOMY;

— XapaKTepU30BaTh THAPOJIN3 KaK cenu(UUHbIII OOMEHHBIN MPOIECC U PACKPBIBATh €T0 POJIb B
KUBOM 1 HE)KMBOU MPUPOJIE;

— XapaKTepU30BaTh AEKTPOIU3 KaK CHEHU(UYHBIIN OKUCIUTEIHHO BOCCTAHOBUTEIBHBIHN MpoLiece
U €ro MPaKTUYECKOE 3HAUECHUE;

— XapaKTepU30BaTh KOPPO3UI0 METAIJIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIA MPOLECC U
npeasiaraTh CriocoObI 3aIIUTHI OT HEE;

— KJ1accupUIIMPOBaTh HEOPTAHUYECKUE U OPTraHUYECKUE BEIIECTBA;

— XapaKTepHU30BaTh OOIIME XMMHUYECKHME CBOMCTBA BAXKHEMILIMX KJIACCOB HEOPTraHUYECKUX U
OpraHUYECKUX COCMHEHUN B IJIaHE OOIIEro yepe3 0COOEHHOE K €IMHUYHOMY;

— HCIOJIb30BaTh 3HAKOBYIO CHUCTEMY XHUMHYECKOTO fA3bIKa [JIsi OTOOpa)KeHUs COCTaBa
(XxuMHueckre popMyJibl) U CBOMCTB (XUMUYECKHUE YPAaBHEHUSI) BELIECTB;

— HCIOJIb30BATh MPABUIA U HOPMbI MEKIyHAPOIHOW HOMEHKIATYpbl JUIsl HA3BaHUW BEIIECTB IO
dbopmynam u, HAOOOPOT, JJI COCTABIECHUS MOJICKYJIIPHBIX U CTPYKTYPHBIX (POPMYJT COSTUHEHUN
M0 UX Ha3BaHUSIM,;

— 3HaTh TPUBHUAJBHbIC HA3BaHUSA BaXHEUIIMX B OBITOBOM OTHOIIEHUM HEOPraHUYECKUX H
OpraHUYEeCKUX BEIIECTB;

— XapaKTepu30BaTh CBOMCTBA, MOJyYCHHE U MPUMEHEHUE BAXXHEUIIUX MPEIACTaBUTENEH KIaccoB
OpraHUYEeCKUX COCAMHEHUH (aJIKaHOB, aJKEHOB, AJKHUHOB, AaJIKaJHUEHOB, apOMaTHUYECKHX
yTIEBOJIOPOAOB, CHHUPTOB, (DEHONOB, albJErHJIOB, MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, CJIOKHBIX 3(PUPOB U KUPOB, YTIIEBOJOB, AMUHOB, aMUHOKHUCIIOT);

— yCTaHaBJIMBAaTh 3aBUCUMOCTh SKOHOMHUKHA CTpaHbl OT JOOBIYM, TPAHCHOPTHUPOBKU H
nepepaboTKH yTIIEBOIOPOJIHOTO ChIpbsl (HE(TH U MPUPOJTHOTO Tas3a);



— DOKCIEPUMEHTAJIbHO MOATBEPXKJIATh COCTAaB M CBOMCTBA BAXXHEUIIMX MPEACTABUTEICH
U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX U OPTaHUYECKHUX BEIECTB C COOIIOJIEHUEM MTPABUII TEXHUKHU
0e30macHOCTH JIsl pabOThl C XMMHUYECKMMU BELIECTBAMU U JJAOOPATOPHBIM 000pYIO0BaHUEM;

— XapaKTepU30BaTh CKOPOCTh XUMHUECKOWU PEAKIIMU U €€ 3aBUCUMOCTh OT Pa3IN4HbIX (PaKTOPOB;
— XapakTepu30BaTh XMMHUYECKOE PABHOBECHE M €r0 CMEIICHUE B 3aBUCUMOCTH OT Pa3JIMYHBIX
(dakTopoB;

— TPOW3BOJIUTH PACUETHI M0 XUMUYECKUM (OpMyJIaM U ypPaBHEHUSM Ha OCHOBE KOJUYECTBEHHBIX
OTHOUICHHUMN MEX]ly YYAaCTHUKAMU XUMUYECKUX PEAKIUN;

— co0nroaTh MpaBWiia SKOJOTUYECKOW 0€30MacHOCTH BO B3aMMOOTHOIICHUSX C OKpPY’Karolen
cpenoy mpu 0OpallleHUH ¢ XUMUYECKMMHU BEIlIECTBAMH, MaTepraIaMu U MPOIECCaAMHU.
BhINyCKHHMK MOJYYUT BO3MOKHOCTh HAYYHTHCSH:

— WCIOJIb30BaTh METOAbl HAYYHOTO TIO3HAHUS TIPU BBIMOJHEHUU TPOEKTOB M y4deOHO-
MCCIIEIOBATENIbCKHUX 3371a4 XUMHUYECKON TEMATUKH;

— TMPOTHO3UPOBATH CTPOCHUE M CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKWX W OPraHUYECKHX
BEIIECTB HA OCHOBE aHAJIOTUU;

— NPOTHO3UPOBATH TEUEHUE XUMHUUYECKHUX ITPOLIECCOB B 3aBUCUMOCTH OT YCJIOBUM UX NMPOTEKAHUSA
U TIpejiarath CrocoObl yIpaBJIeHUs] 3TUMHU MPOIECCaMU;

— YCTaHaBJIUBATh B3aMMOCBSI3M XUMUU C TMpEAMETaMU TYMAHHTAPHOTO IHMKJIA (S3BIKOM,
JUTEPATYPON, MUPOBOM XYI0KECTBEHHOM KYJIBTYPOi);

— PacCKphIBaTh POJIb XUMUYECKUX 3HAHUU B Oy IyIIei MPaKTUUECKON AesTEIbHOCTH;

— pPAcCKphIBaTh POJIb XUMUYECKUX 3HAHWUU B (POPMHUPOBAHUU WHIUBUAYAIBHOU 00pa30BaTEIbHOM
TPaeKTOPHHU;

— TPOTHO3UPOBATH CHOCOOHOCTh HEOPTaHWYECKUX U OPraHWYECKUX BEIIECTB IMPOSBIIATH
OKHUCJIUTENIbHBIC W/UIM BOCCTAHOBUTEIHHBIE CBOMCTBA C YUETOM CTETICHEH OKHUCIICHUS DJIEMEHTOB,
00pa3yronmx ux;

— apryMEHTUPOBATh E€IWHCTBO MHpPA BEUIECTB YCTAHOBICHUEM T€HETHUUYECKOW CBS3U MEXKIY
HEOPraHUYECKNUMHU U OPraHUYE€CKUMU BEIIECTBAMM;

— BJIAJETh XUMHUYECKUM SI3BIKOM JIJIsl OOOTaIeHUs CIOBAPHOTO 3araca U pa3BUTHUS PEUH;

— XapakTepu30BaTh CTAHOBJICHHE HAYYHOW TEOpUM Ha TpuMepe OTKpbITUs [lepmoamueckoro
3aKOHA U TEOPUU XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX BEIIECTB;

— KPUTHYECKH OTHOCUTHCA K TICEBOHAYYHOM XUMUYECKON WH(GOPMAITUH, TTOTy4aeMOi U3 pa3HbIX
VICTOYHHKOB;

— TMIOHUMAaTh TJIOOAIBbHBIE TIPOOJIEMBI, CTOSIIHUE TIEPEa HYEIOBEUECTBOM (IKOJIOTHUECKUE,
HSHEPIreTUYECKUE, CHIPhEBBIC), U MpeIaraTh MyTH UX PELISHUsI, B TOM YHCIIE U C IOMOIIBI0O XUMUHU.
MarepuajbHO- TeXHH4YecKasi 0a3a peajn3alMi NPOTrPaMMbI:

Jannas nporpamma peanu3oBaHa B yueOHukax: ['aOpuensH O. C. Xumums. 11 kiace,
yrayOneHHbIi ypoBeHb ypoBeHb . — M.: Jlpoda, 2017; Hcnons3yeTcst pa3gaTodHblii MaTepual
U1 OpPraHW3allui MHIUBUIYaIbHON U TPYIIIIOBOM pabOTHl HA YPOKE, KOHTPOIBHO-U3MEPUTEIbHBIN
MaTepuaj, COAEepXKallUi 3aJaHus pa3HOTO YpPOBHS, HWHTEpakTUBHbIE 3amaHus. Lludposbie
oOpa3oBaTelibHbIE pecypchl: y4deOHble (QHUIBMBI, MPE3EHTALWH, JEMOHCTPAIlMM  OIBITOB.

ABtopckue 1uppoBeie 00pazoBaresibHbIE pecypchl: mnpe3eHTanuu  PowerPoint k  ypokawm.



ObopynoBaHHe: KOMIIBIOTEP, MYJIbTUMEAUMHBIN TPOEKTOP; MHTEPAKTUBHAS A0cKa. Vcmonb3yemoe

nporpammuoe obecneuenue: Cyberlink Power DVD, Word, PowerPoint.

Coaep:kanme Kypca  OBIIASI XUMMSIL. 11 KJIACC

(4 4 B Heneanto; Beero 136 4, wu3 HUX 4/4 y— pe3epBHOE BpeMsl)

Tema 1. Ctpoenne atoma (12 u)

ATOM—ClIOXHasgy4yacTH Il a. ATOM— CJI0XHas Jactuna. JlokazarenbCcTBa CI0KHOCTU
CTPOEHHUS aTOMa: KaTOJHbIE U PEHTIC€HOBCKUE Nyud, PoToaddheKT, paqnoakTUBHOCTb. OTKpPHITHE
AJICKTpOHA, MpOTOHA W HehTpoHa. Mojenu crtpoenus atoma (Tomcona, Pesepdopra, bopa).
Maxpomup u mukpomup. KBaHTOBO-MEXaHUYECKHUE MPEICTABICHUS O CTPOEHUH aTOMA.

COCTOSHHUEITEKTPOHOBBATOM e. HykJIOHBI: TPOTOHBI U HEUTPOHBI. HYyKITHIBI.
N306aps! 1 n3otonsl. KBaHTOBO-MEXaHUUECKUE TIPEICTABICHUS O MIPUPOE AiekTpoHa. [loHsTHe
00 2JIEKTPOHHON OpOUTANM U BJIEKTPOHHOM oOjake. Keanmosvie uucna: enasroe, opoumanbHoe
(nobounoe), macnumnoe u cnunosoe. llpaBuia 3amOJIHEHUS SHEPTETHYSCKUX YPOBHEH W
opOutaneit snexkTpoHamu. [lpuHiun MuHMMyMa SHepruu, sanpem Illaynu, npasuno XyHoa,
npasuno Kneuxosckoco. neKTpoHHBIE KOH(pHUTyparuu aroMoB U HOHOB. (OcoOeHHOCTH
AJIEKTPOHHOTO CTPOCHUS AaTOMOB XpOoMa,MeIH, cepedpa u Jp.

BaneHTHBI€EBO3MOXKHOCTHUATOMOBXUMMUYECKHUXDIEMEHT O B. BaieHTHbIE
AJIEKTPOHBI. BaJleHTHbIE BO3MOXKHOCTH AaTOMOB XHUMHUYECKUX DJIEMEHTOB, OOYCJIOBJICHHBIC
paznuuHbIMH pakTopamu. CpaBHEHUE TTOHATHI <KBaJECHTHOCTH>> U <KCTETECHb OKUCICHU .

[leppuonunueckuimm3akoHUullepruoarnuecKasiCUCTEMAaXUMUUYECKUXDIEM
eHTOoOB /M. MenneneeBauctTpoeHHuE€arTo M a. [Ipeanocbuilku OTKPBITHS
[Tepuoauueckoro 3akoHa. OTkpeiTHe 3akoHa. IlepBas dhopmynupoBka I[lepuogmyeckoro 3akoHa.
Crpykrypa Ileproanueckoi CUCTEMBI

aneMeHTOB. CoBpeMEHHbIE MPEACTABICHUS O XMMHYECKOM ayieMeHTe. Bropas dopmynupoBka
[lepnognueckoro 3akoHa. Ilepuomnmueckass cucrema W CcTpoeHHe artoMa. DU3UYECKUM CMBICH
MOPSIAKOBOIO HOMEpa dJEMEHTa, HOMEpPOB Ipynmnbl M nepuopa. llepuoanueckoe wm3MEHEHHE
CBOWMCTB DJJIEMEHTOB. paaMyca aToma, JJIEKTPOOTPULATENBHOCTH. lIpuumHBl U3MEHEHUA
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB 3JIEMEHTOB B IPyNnax v NEPUOIAX, B TOM YUCJIE U B

OoNbIIUX U ceepxbonvuux. OcobeHHocmu CMpoeHus: amomo8 aKMUHOUOO08 U JAHMAHOUOOS.
Tperbst dopmynupoBka [lepumonnueckoro 3akona. 3Hauenue Ilepuoamdeckoro 3akoHa U
[Tepronueckoi CHCTEMBI IJIs1 Pa3BUTHS HAYKH M IIOHUMAaHUSI XUMHYECKONW KapTHHBI MUDA.

Hemonctpamuu. Dortodpdexr. Karomgmpie mayun (37E€KTPOHHO-IIyueBbIe TPYOKH), MOIEIH
JIIEKTPOHHBIX  00NakoB (opOwranei)pasnuanoit  (opmbl. Pasznuunbie  BapuaHThl  TaOJHII
[lepuoanueckoit cuctembl xumudyeckux sneMmeHToB JI. WM.MenneneeBa. OOpasubl MPOCTHIX
BELIECTB, OKCUOB U TMIPOKCHUJIOB JIEMEHTOB 3-T0 MEPUO/Ia U IEMOHCTPALUS UX CBOICTB.

Tema 2. CTpoeHue BemecTBa.



JucnepcHbie cuctembl (15/21 u)

XuMHuUecCcKasscBA3b EAUHAAINPUDPOTAXUMHUYECKOHUCB 43U llonarue o
XUMHUYECKON CBSI3M KakK MpOIecCe B3aWMOJCHCTBUS aTOMOB C OOpa30oBaHMEM MOJIEKYJ, HOHOB U
paaukanoB. Bunuel xumuueckoil cBs3u. AMOpQHBIE U KpHUcTauiInyeckue BemecTBa. lonHas
XUMHUYECKasl CBs3b. [[MIIONBHBIA MOMEHT CBs3U. CBOMCTBA BEIIECTB ¢ MOHHOM KPUCTAJUIMYECKON
pemerkoii. KoBanenTHast cBs3b. MeTOJ BaJIEHTHBIX CBA3€H B 0Opa30oBaHMM KOBAJIEHTHOM CBSA3M.
DIIEKTPOOTPULIATEIBHOCTh U Pa3HOBUIHOCTH KOBAJIEHTHOM CBS3M IO 3TOMY IPU3HAKY: NOJIIpHAs
u HenoJisipHast. Crioco0 mepeKpbIBaHUS IEKTPOHHBIX OpOHUTaiell U KilacCu(UKaLK KOBATEHTHBIX
CBsI3€H MO ATOMY MpPHU3HAKY: G- U - CBA3U. KpaTHOCTh KOBaJCHTHBIX CBSI3€H M UX KiIacCHU(PHUKAIUS
110 3TOMY IPU3HAKY: OJMHApHAdA, ABOMHASA U T. 1. MeXaHn3Mbl 00pa30BaHUs KOBAJEHTHOU CBSA3U:
OOMEHHBIN 1 TOHOPHO-aKLIENTOPHBIN. OcHo8HbIEe C80UCMBA KOBAEHMHOU CEA3U . HACLIACMOCHIYb,
HAanpaenenHocmb, OUnOAbHbIL Momenm. llonapnocmb  céA3u U NONAPHOCMb  MOAEKYIb.
Kpucramnnueckoe cTpoeHHME BEUIECTB C O3TUM TUIOM CBsSI3U, HUX (U3MYECKHE CBOMCTBA.
Mertannuueckast cB3b U €€ 0coOeHHOCTH. DU3MUECKHe CBOICTBA METAIOB Kak (yHKUUA
METAUIMYECKOW CBA3M M METAJUIMYECKOM KPUCTAJUIMYECKOM pemeTku. BomoponHas CBA3b U
MEXaHu3M €€ 00pa3oBaHUs. MEXMOJEKYyJsIpHas W BHYTPUMOJIEKYJIApHAs BOJOPOJHBIE CBSI3H.
du3nYECKre CBOMCTBA BEIIECTB C BOJOPOJHOM CBA3BIO. bHrosiornueckas pojb BOJIOPOJHON CBSI3U
B OpraHu3alu CTPYKTYp OMONOIUMEPOB. Banoepsaanvcoso e3aumooeticmsaue. Opuenmayuontoe,
UH-OYKYUOHHOE U OUCNEPCUOHHOE 83AUMOOCUCMBUE MeHCOY MONIeKYIamu. YciosHocms pazoenenus
gewecms no Munam CesA3u, eOUHAsi NPUPOOa XUMUYECKOU CA3U.

'mOpuaguszanusopOuraneiiureoMeTpu i Mol e Ky . Teopus THOpUIN3AUU U
OMMANKUBAHUs 8AIeHMHbIX nap. TUIBI THOPUIU3AIMKM DJICKTPOHHBIX OpOUTaNiell U TeoMeTpus
OpPTraHUYECKUX U HEOPTAHMYECKUX MOJICKYIL.

TeopusACTPOEHUAXUMUUYECKUXCOECIUHEHU M.

[IpeanocbulkM  CO3AaHUSI  TEOPUU  CTPOEHUST  XMUMHUYECKUX  COCAUHEHUH:  pabomvi
npeowecmeennukoé A. M. bymneposa (K. b. [lloma, @. Benep, Ill. @. )Kepap, @. A. Kekyne),
cbhe3n ecrtectBoucnbiTarenei B T.llInelepe. JInuunoctueie kauectBa A. M. bytnepoBa.OcHOBHbBIE
MTOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOEHUSI OPTaHUYECKUX COCIUHEHUW U COBPEMEHHOU TEOpPUU
cTpoenus. M3omepusi B OpraHu4ecKonl u HeopeanHuyeckou XuMHUHM. B3auMHOE BIMSHHE aTOMOB B
MOJIEKYJIaX OPraHMYECKUX M HEOPraHWYeCKUX BemlecTB. OCHOBHBIE HANpPABJICHUS Pa3BUTHA
TECOPUH CTPOCHHSI OPTaHMYCCKMX COCIMHCHUH (3aBUCHMMOCTH CBOMCTB BEHICCTB HE TOJBKO OT
XUMHYECKOT0, HO U OT HX 3JCKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTpOCHMS). VHIAYKIIMOHHBIA U
Me30MepHbIN 3P dekTol. CTepeoperyispHOCTb.

HqAManeKTUUYECKUEOCHOBBOOMHOCTUABYXBEAYIUUXTECOPUUXUMHUHU.
Juanextuyeckue ocHOBbl oOmHocth Ilepuogmyeckoro 3akona JI. M.MenpaeneeBa u Teopuu
ctpoeruss A.M. bytnepoBa B craHoBieHUH (pabOTHI MPEANIECTBEHHUKOB, HAKOIUIEHUE (AaKTOB,
ydacTHe B Che3/ax, PYCCKUH MEHTAIMTET), npeackazanuu (HoBele diemeHThl — Ga, Se, Ge u
HOBBIE BEIIIECTBA

U30MEPHI) U Pa3BUTHH (TpH GOPMYIHPOBKH).



[lonuMmepplopraHuuyeckuemHeopranuyecku e. [lonmumepsl. OCHOBHbIE TOHATHUS
XUMHUH BBICOKOMOJICKYJISIPHBIX COCIMHECHUN <KMOHOMEP>>, KnoJimmMep>>,
KMaKpoOMOJIEKyIa>> , K CTPYKTYPHOE 3BE€HO>>, <KCTEIEHb IOJUMEpH3anuu>>, <KMOJIEKYJISIpHAs
Macca>>. CrocoObl MOJYyYEHUsS TOJMMEPOB. PEaKlMHU TMOJUMEPU3AMU M TOJIMKOH]ICHCAIIUU.
CrtpoeHue NoJuMEpOB: TeoMeTpruieckas (popma MaKpoMOJIEKYJl, KpUCTANIMYHOCTh U aMOP(HOCTB,
CTepeoperynsipHOCTh. Ilonumepsl oprannyeckue u Heopranndeckue. Kayuayku.

[Tnactmaccel. Bomnokna. buomonmmepsl: Oenku U HYKJIEWHOBBIE KUCIOTHI. Heopranuueckue
HOJUMEPhl aTOMHOTO CTpOeHHs (JUTOTPOIHBIE MOAUGUKAIMK YIIIEPO/a, KPUCTATUTUYCCKUMA
KPEMHUM, CeJleH M TEJUTyp IETMOYEYHOTO CTPOCHUS, TUOKCHI KPEMHHS M JIp.) ¥ MOJICKYJISIPHOTO
cTpoeHus (cepa IacTHIecKas v Jp.).

JAucnepcHBIECHCTEM bl. YUCTHIE BEIIECTBA U CMECH.
Knaccudukaiys XuMU4YeCKUX BelIecTB 1o uncTore. CocTaB cMecei.

PactBopsl. PacTBopumocTs BemectB. Kiaccudukanus pacTBOpoB B 3aBUCUMOCTH OT COCTOSTHUS
PacTBOPEHHOTO BEmIECTBa (MOJIEKYJISIPHBIC, MOJICKYJIIPHO-MOHHBIC, HOHHBIE). THITBI paCTBOPOB 10
COJIEPKAHUIO PACTBOPEHHOro BemiecTBa. KoHueHTpamus pactBopoB. lloHsaTue <<nucnepcHas
cucteMa>. Kiaccudukanus AHCTIIEPCHBIX CHCTEM B 3aBUCMMOCTH OT arperaTHOro COCTOSTHUS
JIVCIIEPCUOHHON

CpeIbl ¥ TUCTIepCHOM (hasbl, a TakKe Mo pa3Mepy JacTull. I pyOoaucnepcHbIe CUCTEMBI: IMYJIbCHU
U CYCNEeH3UU. ToHKOOUcCnepcHvle KOJLIOUOHble cucmemvl. 300U u eenu. Ogpgexm Tunoans.
Koazynsyus  konnououvix pacmeopax. Cunepesuc 6 eesix.

Pacuernble 3amaum. 1. Pacuersr mo xumwmueckum dopmyrnam. 2. Pacuersl, cBsi3aHHBIE C
MOHATUAMUA <KMaccoBasg HOJ> U <KoO0beMHas HOJIs>> KOMIIOHEHTOB cMecu. 3. BrruuciieHue
MOJISIPHOW KOHLIEHTPAlUh PAaCTBOPOB.

JdemoncTpanuu. Moaenu KpUCTAUIMYECKUX PEHIETOK BEIIECTB C PA3JIMYHBIM THUIIOM CBS3EH.
Mopenu MOeKyJ pa3TudHOM reoMeTpun. Moaelnn KpUCTAIUTMYECKUX PEIIeTOK anMasa u rpadura.
Mogenn MONEKyJl HM30MEPOB CTPYKTYPHOM M NIPOCTPAHCTBEHHOW u3oMepun. Mogenu
KPUCTAJUIMYECKUX PEIIETOK METauloB. Moaenu W3 BO3AYIIHBIX IIApOB, OTPa)Karolue
MPOCTPAHCTBEHHOE pacrmoyiokeHue SP3-, SpP2-, SpP- THOPUAHBIX opOWTameld B MOJEKyIax
OPTaHUYECKUX U HEOPTaHUYECKUX BEILIECTB.

Komnekmus mimactmace u BojokoH. OOpasiibl HEOPTraHWYECKUX MOJIMMEPOB: CEPhI MIIACTUYECKOMH,
dbocdopa kpacHoro, kBapua u 1p. Moaenu monekyn 6enkoB u JJHK. O6pasiisl pa3nmuyHbIX CUCTEM
¢ xwunkoi cpenoit. Koarymsmms. Cunepesuc. dpdext Tungans.

JlabopaTopHbie onbIThl. 1. 3HAKOMCTBO C KOJUICKUIMSAMHM MHUIIEBBIX, MEAUIMHCKUX H
Ononornveckux reyei u 3oiei. 2. [loaydeHne Kou1ouaHOro pactBopa xiopuaa xenesa (I11).

Tema 3. Xumuueckue peakuuu (21/30 )

KnaccudpukauussXuMUUYeCKUXpPEAaKIIUUBOPTAaHUUYECKOHNMHEOPTAaHHUY
€ CKOMXHUMMU U [loHaTHe 0 XMMHUYECKON PEAKIUH, OTIMYUE €€ OT SAECPHOM PEaKLUH.



Pacwennenue s0ep, mepmosioepuwviii cunmes, s10epuviii 0OMeH. AJUIOTPOIHBIE W TOJIUMOPQHBIC
MIPEBPAIICHUS] BEIIECTB.

Knaccudukanus peakiiuii B HEOpPraHM4eCKOW XUMUH 0 YUCITY U COCTaBy pearupyroinX BEIIeCTB
(pa3noxkeHusi, COCIMHEHHMSI, 3aMEIICHUs, 0OMEHa).

Krnaccupukanuss XUMHYECKUX pPEaKIUil B OpraHUYECKOW XUMHH ([IPHCOCIUHEHHS, 3aMEIICHHS,
oTuierieHus, nomepusanun). Knaccudukamnus peaknuii mo termoBoMy 3¢dekry, no dasoBomy
COCTaBy, IO y4yacTHIO Karaiuzatopa. OOpaTumble U HEOOpAaTUMBIE pEaKLUUU. [unvl peazenmos u
noHsmMue O MexaHusmMax —xumuueckux peaxyuti  (UOHHOM U  CBODOOHOPAOUKATLHOM).
OKHUCAUTENBPHO-BOCCTAHOBUTEIbHBIE PEAKIUM M peakuu, HUAylue O0e3 H3MEHEHMs CTeleHel
OKUCJIEHUSI  DJIEMEHTOB. MEXMOJIEKYJSIpHbIE W BHYTPUMOJIEKYJISIDHBIE  OKUCIUTEIBHO-
BOCCTAHOBUTENbHbIE peakuuu. Peakuuum aUCponopUMOHUPOBAHMUS. MeEToAbl COCTaBIEHUS
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKLUUH: METOJX JJIEKTpPOHHOro OamaHca u memoo
nonypeakyuu. OCHOBHBIE TIOHATHS  XMMHMYECKOM  TepMoAWMHAaMUKW. llepBoe  Hawano
TepMoAMHAMUKH. TeruioBoil 3¢ dekt xumuueckoil peakuuu. 3akoH ['ecca U ClenCTBUS U3 HETO.
Ternora (3HTaNMBNHSA) 00pa30BaHMs BellecTBA. TepMOXUMUYECKUE pacyeThl. [[OHSITHE SHTPONUH.
Bropoe Hauano tepmoauHamuiku. CBoOoaHast 3Heprus ['mb6ca. PacueTsl caMompon3BOJIBHOTO
IPOTEKaHUS XMMUYECKOU PEAKIIMH.

CKOpoOCTBXHUMHUUYECKHUXDPeakuu i [Ipenmer xumudeckoil KWHeTHKU. [ToHsATHE
CKOPOCTM XMMHMYECKOM peakuuu. KUHETH4YecKoe ypaBHEHHE pPEakUMM U KOHCTAHTa CKOPOCTHU
XUMHYCCKON peakiuu. MDakTopel, BIUSIONIME Ha CKOPOCTh XHMHYECKOW peakuuu (mpupoja
pearupyromux — BELIECTB, KOHIEHTpauus, TEMIEPaTypa, IOBEPXHOCTb CONPHUKOCHOBEHUS
BemiectB). [loHsTHE O Karanu3aTopax M Karaiau3e. [ OMOTEHHBIH W TETEpOTCHHBIN KaTallus.
depmenThl. PepmenmamusHvlil Kamaius u e2o mexanusm. Ilpomomopwl. Kamanumuueckue 50wi.
Hneubumopwl. Mexanuzm oeticmsaus Kamaiuzamopoa.

OOpaTuMOCThbXUMUUYECKUXpEeaKUUU XUMHUUYECKOE PAaBHOBECHE.
OOpaTtuMble XUMHUYECKHE peakIuuu 3MeHeHue dsHepruu ['ubbca B oOpaTuMoM mpoliecce.
XUMHUYECKOE PAaBHOBECUE U €Tr0 JUHAMUYECKUN XapakTep. KOHCTaHTa XMMUYECKOTO PaBHOBECHSI.
[Tpunnun Jle [arense. CmenieHne XuMHUIeCKOro paBHOBECHS.

DONEKTPOMNUTHUYECKASITUCCOIHUAI U A DISKTPOJIUTH U HEIICKTPOIHTHI.
DNEKTPOIUTHYECKAST TUCCOIMAIMS, MEXAaHWU3M JHCCOIMAIUYA BEIIECTB C Pa3IMYHBIMH BUIAMU
cBs3u. CUbHBIC U clTa0bIe AJEKTPOInThI. CTENeHb JUCCOIMAIINY U €€ 3aBUCUMOCTD OT Pa3IMYHBIX
daktopoB. Koncmanma ouccoyuayuu.

Ilpouzeedenue pacmseopumocmu. oHHOE TPOU3BEICHUE BOIBI.
[Tonsitue pH. BomopoaHbIi TOKa3aTeNb.

I'unpoawu3 'maponus kak oOMeHHBINH mpouecc. OOpaTUMbIE U HEOOpaTUMBIN THIIPOIU3
OpPraHMYECKUX W HEOPraHMYECKUX BewecTB. ['muposm3 coned. I['maponus opraHmyeckux
COCIMHEHU Kak XuMudeckas ocHoBa oOmeHa BemecTB. [uapomn3s AT® kak ocHOBa
HHEPreTUYECKOro OOMeHa B KHUBBIX OpraHu3Max. [uUOpoau3 OpeaHuyeckux coeoOuHeHutl 6



npomvluiieHHocmu (OMblIeHUe HCUPO8, NOTYUEHUE 2UOPOIUHO2O CRUPpMA U m. O.). Y CUJICHUE U
NoJIaBJICHHE 00PaTUMOTO TUAPOIIN3A. SHAYeHUe 2UOPOIU3A 8 NPOMBIULLIEHHOCIU U 8 ObIm) .

Pacuernble 3agauu. 1. PacueTsl mo TepMOXMMHUYECKUM ypaBHEHUSIM. 2. BrrunciieHue TerioBoro
ap¢ekTa peakuu Mo TemjaoTe oOpa3oBaHUs PEarupyrollyvx BEIIECTB UM MPOAYKTOB PEaKIMU. 3.
Omnpenenenne pH pacTBopa 3amaHHONW MOJIApHOW KOHLEHTpauuu. 4. Pacuer cpeanell ckopoctu
peakuuMu MO KOHIEHTPALUsM pearupyronx BeUIecTB. 5. BbluMclIeHUs C HCIIOJIB30BAHUEM
HNOHATUA <KTeMIlepaTypHbId KO3(pPUIMEHT ckopocTu peakuum>>. 6. HaxokaeHue KOHCTaHTbI
PAaBHOBECHsI pEaKIMM IO PABHOBECHBIM KOHILIGHTPALMsSIM M  OIPEACIICHUE HCXOJHBIX
KOHICHTPAIIMM BEUIECTB.

JleMoHCcTpanum. AJUIOTPONTHBIE MIPEeBpaleHus cepsl U Gocdopa.

Peakuuu, uayume ¢ oOpa3oBaHUEM rasa, ocajika Wiu BoJibl. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
peakiuy B HEOPTraHWYECKOH XMMHH (B3aMMOJICHCTBHE IIMHKA C PACTBOPAMHU COJITHOW KHUCIIOTBHI U
cyabdpara meau (II)). OKUCINTEIBHO-BOCCTAHOBHUTEIBHBIC pPEAKIUH B OPraHMYCCKOW XHUMHHU
(oxuciienue anpaeruaa B KapOOHOBYIO KHCIOTY —peakims <KcepeOpsiHOro 3epKana>> WM
peakius ¢ ruapokcwiiom menu (II), okmciaeHue 3TaHONIa HA MEIHOM Kartaiu3aTope). M3ydeHwue
3aBUCHUMOCTH CKOPOCTM XHWMHYECKOM pEeaKuuh OT KOHUEHTPAUHUHU BEIIECTB, TEMIIEPATYPHI
(B3amMoielicTBHE THOCYJb(paTa HATPUSA C CEPHOW KHCIIOTOM), MOBEPXHOCTH COMPUKOCHOBCHHUSI
BeriecTB (B3aUMOJICHCTBUE COISIHOM KMCIIOTHI C TPaHyJIaMU U MIOPOIIKAMU ATFOMUHUS WIN I[MHKA).
[IpoBeeHNE KATAIUTHYECKUX PEAKIUMN pa3IOKEHHUs] TMEPOKCHUIIa BOAOPOAA, TOPEHHUs caxapa,
B3aUMOJICHCTBUSL MoAa u amomuHus. Kopposus kene3a B BOAHOU cpelie C YpOTpPOIIMHOM U 0e3
Hero. HaGmrogeHnne cMenenns XuMHUIeCKoro paBHOBECHSI B CUCTEME!

FeCl3 + KSCN Fe(SCN)3 + 3KClI.

CpaBHEHHE  DIIEKTPOIPOBOJHOCTH  PACTBOPOB  JJIEKTPOIMTOB. (CMelleHHe  paBHOBECHS
JUCCOLIMAIK CAa0bIX KUCIOT. MHAMKATOPHI M U3MEHEHUE UX OKPACKU B pa3HbIX cpenax. MonHbie
peaklMu U yCIOBUS UX MpoTekanus. ['maponns kapOooHaToB, CyIb(})ATOB U CHIIMKATOB IIETOYHBIX
metauioB, Hutpara cBuHoa (II) wim 1nweKa, xnopuga amMoHus. CEpHOKUCHBIA U
(epMEeHTaTUBHBIN TUAPOIIN3 YTIEBOIOB.

JlaGopaTopHble onbIThI. 3. Pa3nokeHne mepokcuaa Bojaopoja ¢ momoirsio okcugaa meau (II) u
katanasbl. 4. 3HakoMcTBO C¢ KoJuieknuedn CMC, coaepikamux SH3UMBL. 5. Peaknuu, uayunme c
0o0pa3oBaHMEM OCajKa, Ta3a WM BOJBI JUIAI OPTaHMYECCKUX M HEOPTaHMYECKHUX JJICKTPOJIUTOB. 6.
Paznmuunble cioydyam rugponusa  coned. MccmemoBaHue cpenpl  pacTBOPOB € ITOMOLIBEO
WHIUKATOPHOU OyMmardu.

IlpakTnueckas padora Nel. CkopocTh XMMHUYECKUX pEAKIUNA. XHUMHYECKOE PABHOBECHE.
IIpakTuueckasi padora Ne 2. PenieHue skcriepuMeHTalbHbIX 33/1a4

o teme K['mapomuz>>.
Tema 4. BemecTBa n ux cBoiicTBa (44/59 u)

KJ'IaCCPI(1)I/IKaHI/I}IHCOpFaHI/I‘IeCKI/IXB€HI€CTB.



BemiectBa npocthie U cnoxHbie. biiaropoanbsie ra3pl. CpaBHUTENbHAS XapPAKTEPUCTUKA MPOCTHIX
BEILECTB. METAJJIOB U HEMETAJIJIOB, OTHOCUTENIBHOCTD 3TOM Kilaccudukanuu. CloxKHbIe BEIIECTBA!
OWHapHbIC coeNUHEHHs (OKCHUIbI, TAJIOTEHU/IbI, CYJIbMOUIBI U T. JI.), THAPOKCHIBI, coiu. [ToHsTHE O
KOMIUIEKCHOM CO€IUHEHHH. OCHOBBI KOOPAMHAIMOHHON TEOPUH CTPOCHHS KOMILIEKCHBIX
coequneHuil A. BepHepa. [{oHOpHO-aKIIENTOPHOE B3aWMOJICHCTBUE KOMILIEKCOOOpa3oBaTeneil u
aurannoB. KoopauHanmmoHHOE YHCIIO KOMILIEKCOOOpasoBaTensa. BHyTpeHHsss U BHemHsAS cdepa
KOMILJIEKCOB.

Jlucconmanmsi KOMIUIEKCHBIX —coeluHEHH. [IpuMeHeHrne KOMIUIEKCHBIX COEAWHEHUM B
XUMHYECKOM aHAJIU3€ U B IPOMBIIIUIEHHOCTH, UX POJIb B IPUPOJIC.

KJ'IaCCI/IQ)HKaHI/IHOpFaHI/ILIGCKI/IXBCIH€CTB.

Kiaccudukanusi OpraHUYecKUX BEHIECTB IO CTPOCHHIO YIIIEPOAHOW menu (aluKiIndecKue H
LUKJIMYECKHE, HACBIIIEHHbIE M HEHACBIIIEHHbIE, KapOOLMKINYECKUE U TeTePOLMKINYECKUE,
apOMAaTUYECKHE YTJIEBOJOPOMBI). YTIEBOAOPOAbI (aJKaHbBI, AJIKCHBI, AaJKWUHBI, [HKIOATKAHBI,
aIKaJCHbI, apeHbl, TaJIOTEHOIPOU3BOIHBIC YIJIEBOJOPOAOB). DYHKIIMOHAIBHBIC —TPYIIIBI
(rumpokcuibHas,  KapOOHWIbHAs,  KAapOOKCWIbHAsi,  HUTPOTPyIIa,  aMHHOTPYIA) |
KJ1accu(HUKanus BEIIECTB 10 ATOMY NpH3HAKY. ['eTepopyHKIMOHAIbHBIE COETMHEHMUS.

FCTGpOHHKHI/I‘{SCKHG COCOIHMHCHU.

Me T a 11 1 b1. [lonoxenue meramos B [lepuoguueckoii cucreme J[. U.MenneneeBa. OcoOeHHOCTH
CTpOE€HUsI aTOMOB W KpucTtauioB. [lomumopduszm. OO6mme Quznueckue CBOMCTBa METAJLIOB.
@eppOMArHETHKY, MAPAMATHETUKA W JIUAMATHETUKHA. OJJEKTPOXUMUYECKUH PAI HANPSHKECHUU
MeTtauioB. CraHIapTHBIA BOAOPOAHBINA 3yeKTpoA. CTaHIapTHBIE 3JIEKTPOIHBIE IMOTEHIUAJIBI.
OO1ue XMMHUYECKHEe CBOMCTBAa METANIOB. B3aMMOJCIHCTBUE C HEMETAJJIaMH, BOJOW, OMHApHBIMU
COCAUHEHUAMH, KHUCIOTAMH, COJISIMU. B3auMOAEHCTBHE HEKOTOPBIX METAUIOB C PacTBOpPaMHU
nienoueit. BzanmopeiicTBre akTUBHBIX METAJUIOB C OPraHMYECKUMHU coelnHeHusIMU. OcoOeHHOCTH
peaKLMi METAJUIOB C @30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.

Koppo3usgameTaunno B. [lonstue koppo3un. Xumuyeckas U dJIEKTPOXUMUAUYECKAs] KOPPO3US
Y CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HHU.

OO0muecnocoONmOTyYy4YeHUSAMETaJaio B. Metausl B ipupoje. OCHOBHBIE CITOCOObI
MOJydeHUsI  MeTauioB  (MUPOMETA/UTyprusi,  THAPOMETAUTYPrus,  SJICKTPOMETAJLTYPIHs).
DNEeKTPOdIN3 KaK OKHCIWTEIbHO-BOCCTAHOBUTENBHBIN TpoIecc. DIEKTPOJIU3  PaclliaBOB
AJIEKTPOJUTOB. DJICKTPOJIU3 PACTBOPO AJICKTPOJIUTOB C MHEPTHBIMH W aKTUBHBIMHU 3JICKTPOJIAMHU.
Vcronp30oBaHue 3JIEKTPOJIM3a B MPOMBINUICHHOCTH. | agbBaHWUYECKHE AJIeMEHTHI. [Iporiecchl Ha
AJIEKTPOJIaX B TaIbBAHUYECKOM dJIEMEHTE. AKKYMYJISTOp. TOITMBHBIE JIIEMEHTHI.

MertannsranaBHb XnoArpynn lllernounsie Merambl, 0011as XapakTepucTUKa Ha
ocHOBe mnosokeHust B Ilepuonmueckon cucreme snementoB Jl. . MenneneeBa u crpoeHus
atoMoB. [lonydenue, puznyeckue ¥ XMMHUUECKHE CBOIMCTBA, MPUMEHEHUE MIETOYHBIX METAJIIIOB U
X coennHEeHWN. bepumnmmii, MarHuii, MEen0YHO3eMEIbHBIE METAJUIbI, UX OO0IIasl XapaKTEPUCTHKA
Ha OCHOBE moJioke Hus B llepmonnueckon cucreme snemeHtoB [[. 1. MenneneeBa u crpoeHus
atoMoB. [lonmydenue, Qusnyeckue U XMMHUYECKHE CBOWCTBA, NMPUMEHEHHUE IIEIOYHO3EMEIbHBIX



METaJIOB M MX COCIMHEHUN. AIFOMUHUIN, CTPOCHHE aToMa, (PU3NYECKUE M XMMUYECKUE CBOWCTBA,
MOJy4YEHUE U NPUMEHEHUE.

MeTanabpno0O0OYHBXIOATPY I . XapaKTePUCTUKA METAIUIOB MOOOYHBIX MOJATPYIIH IO
ux nosoxeHuto B Ilepuonnueckoit cucreme sremeHToB [l . MeHaeneeBa U CTpPOCHUIO aTOMOB.
Menp: ¢dusmyeckue W XUMUYECKHE CBOWCTBA, IMOJIy4YE€HHWE U TMpUMEHeHue. BaxHneiimme
coeauHeHuss Meau. PU3NYecKHe M XMMUYECKHE CBOMCTBA, MOJIyYEHWE U NPUMEHEHUE IIMHKA.
XapakTepruCTHKa BAKHEHIIIMX COSTUHCHHIH (OKCUIA U THIPOKCH 1A ITNHKA).

Pu3nYeCKe W XUMHUYECKHE CBOMCTBA, IMOJYYEHHE M TPUMEHEHHE XpoMa. XapaKTepHUCTUKa
BaKHEHIUX coeauHennid (okcuaa u ruapokcuaa xpoma (I1I), AMXpoMaToB ¥ XpOMATOB IIEIOYHBIX
MeTaJioB). OCOOCHHOCTH BOCCTAHOBIJICHHUS JIUXPOMATOB B 3aBUCHMOCTH OT CpPEIbl PacTBOPOB.
DuU3NYECKNEe U XUMUYECKHE CBOMCTBA, MOJYYECHHE W MPUMEHCHUE MapraHia. XapakTepHCTHUKa
BOKHEUIINX COEIMHEHUIN. OKCHUJIOB, THUAPOKCUIOB, coyieil. (OCOOEHHOCTH BOCCTaHOBJICHUS
[IEPMAHTaHATOB B 3aBUCUMOCTH OT CPEJBI PACTBOPOB.

H e M e 1 ann sl [lonoxkxenne nemeraimoB B [lepuogmueckoin cucreme . M. MeHnneneena.
OCoOEHHOCTH CTPOCHUS aTOMOB U KPUCTAJIOB. AJTOTPOIIHS.

bnaroponnbie ras3pl. OKUCIUTENbHBIE M BOCCTaHOBUTEIbHBIE CBOMCTBA HeMmeTaioB. OOmias
XapaKTepUCTUKa BOJOPOIHBIX COeIMHEHUI HeMeTauioB. O0-

mjasgs XapakTepUCTUKAa OKCHAOB M THUIPOKCUAOB HemeTaioB. [amorenel. CTpoeHuE aTtoMoB
rajoreHoB, WX CpaBHUTENbHAs XapakTepucTuka. CBONCTBa MPOCTHIX BEMIECTB OOpa30BaHHBIX
ragoreHamMu. OKHCIIUTENBHBIE CBOMCTBA TAJIOTEHOB. [ aJlOT€HOBOAOPOJIBI, WX CBOMCTBA,
CpaBHUTEIIbHAA XapPAKTCPUCTHUKA. XJIOP U €r0 COCIMHCHUS, HaXO0XKJICHUE B MPUPOJIEC, MOITYyUYEHHUE,
CBOWCTBA, IPUMEHEHHE.

XJ0pOBOAOPO/I U COJIIHAS KUCIIOTA. XJIOpUAbl. KuciopooHvle coeounenus xaopa.

Xanpkorensl. HaxoxeHue Kuciopoaa v cepsl B PUPOJIE, MOJYUYEHUE UX B MPOMBIIIJIEHHOCTH U
naboparopuu. CBOICTBAa KUCIOPOJA U CEPhI: AJJIOTPOIUS U (PU3HUUECKHUE CBOMCTBA aJUIOTPOIHBIX
Moau(UKaIMA; OKHUCIUTENbHbIE CBOMCTBA KHUCIOPOJAa M CEepbl B pEAKUUAX C MPOCTHIMHU
BelecTBaMu. BoccTaHOBHUTENBHBIE CBOMCTBA cepbl. OKUCIEHUE KUCIOPOAOM CJIOXKHBIX BEILECTB.
OxkucnuTenbHble CBOICTBA 030HA. [IpuMeHeHue Kuciopona U o030HA. IIpuMeHeHHEe cepbl.
CepoBOJOpOa, HAxXOXKACHUE B NPUPOJE, IMOJYYEHUE, CTPOCHUE MOJEKYJIbl W CBOWCTBA!
¢usnueckne u xumudeckue. CepoBogopomHas kuciora U cynbhuasl. Oxcua cepbr (IV), ero
cBoicTBa. CepHucTass KucioTa U ee coiu. CepHas KHUCIOTA: NPOMblULIEHHOe NPOU3800CHEO,
¢u3nveckne M XUMHYECKUE CBOMCTBA (OKHUCIHMTEIbHBIC W OOMCHHBIC). [IpuMEHEHHE CepHOM
kucnoTel. Conu cepHOM Kuc-

Jotel. A3or. Haxoxnenue B mpupoze, noiaydenue. CTtpoeHue MoJekysbl. OKUCIUTENbHbIE U
BOCCTAaHOBUTEJIbHbIE CBOWMCTBa a3ora. I[IpumeHeHue azora. AMMHAK. TOJIyYEHUE, CTPOCHHUE
MOJICKYJIbl, CBOHCTBa (OCHOBHBIC, PEAKIIMM KOMIUIEKCOOOpa30BaHUs, BOCCTAaHOBHUTEILHBIE,
OKHUCJIUTEIbHBIC, PEaKIUd C OpPraHWYEeCKHMMH BEIIECTBAMH M C YIJIEKHCIbIM Ta3om). Coiu
aMMOHHUSI M uX npumeHeHue. OKCHUIIbI a30Ta, WX CTPOCHUE U CBOMCTBA. A30THAsl KHUCIIOTA!
MOJIyYeHUE, CmpoeHue MOaeKylbl W CBOMcTBAa. HuTpaThl, HX TEpMHUECKOE pa3I0KEHUE.



Pacnosnasanue numpamoe u ux npumenenue. ®ochop. Haxoxaenue B mpupojae, ModyyeHHE.
Annotporniusi U ¢pusuveckue cBoiicTBa Moaudukanuii. OKHCIUTEIbHBIE CBOWCTBA (peakiuu ¢
METaJUIaMH) M BOCCTAHOBUTEJIbHBbIC CBOMCTBa (ocdopa (peakiuuu ¢ rajioreHamu, KHUCIOPOIIOM,
KOHIICHTPUPOBAHHOW CEpPHOM U a30THOM kuciotamu). Oxcun pocdopa (V). DochopHbie KUCTOTHI
U UX COJIH.

VYraepon. Haxoxnaenue B mnpupojae. AJuiorporuds U (U3WYECKHE CBONCTBA MOIUDUKAILIMIMA
(moBTOpenune). XHMMHYCCKHE CBOMCTBA YIJIEpOJa. BOCCTAHOBHMTEIbHBIC (B3aMMOJCHCTBHE C
raJlIoreHaMH, KHUCJIOPOIOM, Cepoi, a3oToM, Bojoi, okcuaoM wmeaw (II), KOHIEHTpHpPOBAaHHOU
CEpHON M a30THOW KHCJIOTAMH) W OKHCIUTEIBbHBIC (B3aMMOJCHCTBHE ¢ METAJUIAMH, BOJOPOIOM,
kpemHueM, 6opom). [TomydyeHne, CBOWCTBa M IPUMEHEHNE OKCHJIOB yIJIepoja. YTOJbHAs KHCI0Ta
1 €€ COJIH.

Kpemnuii. HaxoxaeHne KpemMHUS B IPUPOJE M €ro MOJydeHHe. AJUIOTPONUS W CBOMCTBA
AUIOTPOTHBIX ~ MOIUUKAIMK KpeMHUs. BoccTaHoBUTENnbHBIE (peakiuu ¢ TaJOreHAMH,
KUCIIOPOJIOM, PpPAcCTBOpaMH INENOYECi) W OKHCIHMTEIbHBIC CBOWCTBA KpeMHHS (pEakiuu C
Mmetaiiamu). [Ipumenenne kpemuusi. OKCHII KpPEeMHHUsS, KPEMHHEBas KHCIOTa M €€ COJIH.
Cunuxamuas npoMbllUIEHHOCMb.

KI/ICJ'IOTBIOpFaHI/IqeCKHCHHCOpFaHHqCCKHe.

CocraB, knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX U OpraHUYecKuX KUCioT. [lomyuenue
BOXHEUIIIMX OPraHUYEeCKUX M HEOPraHWYCCKHX KHCIOT. XHMMHUYCCKHE CBOWCTBA (peakiuu ¢
METaJUTaMH, ¢ OKCHIaMU METaJJIOB, C OCHOBAHHSIMHM, C COJSAMH, CO cnupTaMu). OKUCIHUTEIBHO-
BOCCTAaHOBHUTEJIbHBIE CBOWMCTBA KHCIOT. OCOOCHHOCTH CBOMCTB CEpPHOM M a30THOM KHCJIOT,
MYPABbUHOU U WaBeNe8ouU

Kucjiaom.

OcHOBaHUSOpTraHUUYECKHEeUHEeOpTaH#ueck u e. Cocras, knaccupuxams,
HOMEHKJIaTypa HEOPraHMYECKUX W OPraHMYeCKUX OCHOBaHHM. OCHOBHBIE CIIOCOOBI IMOTYYEHUS
THIPOKCUAOB MeTa/uioB (mienodeil — peakiusAMH METAUIOB M HMX OKCHIOB C BOJIOW,
HEPAaCTBOPHMBIX OCHOBaHHUM — peakiueit oomeHa). [TonydeHne aMMuaka 1 aMUHOB. X UMHUYCCKUE
CBOMCTBa OCHOBaHHUU. INEI0YeH (peakiuu C KUCIIOTaMH, KHUCIOTHBIMH OKCHJIaMH, PacTBOpaMHU
COJIeH, C IPOCTBIMU BEIIECTBAMH, C TAIOMIONPOU3BOAHBIMU YIJICBOJIOPOOB, PEHOIOM, KUPAMH);
HEPACTBOPUMBIX OCHOBaHMH (PEaKIluu ¢ KUCIOTaMH, PEAKIIUU Pa3I0KCHHS).

AMpoTepHBEOpraHUYEeCKUEUHEOpPraHuuyeckuecoeauHeHHu i Cnocodbl
nojaydeHus aM(pOTepHbIX coenuHeHHH (aMOTEpHBIX OCHOBAaHMW W aAMHHOKHUCIOT), UX
XUMHUYECKHUE CBOMCTBA. OMHOCUMENbHOCHb 0eNeHUs COeOUHEHUN HA KUCTOMbl U OCHOBAHUAL.

'eHeTHUYECKASACBA3BMEXKAYKIACCAMUOPTaHUUYECKUXUHEOPranmyec
KuXcoeauHeHHu U [louatus <KreHetuyeckas cBsizb>> U KreHeThuuecKkui psaa>>. OCHOBHbIE
NPHU3HAKK T€HETUYECKOro psija. ['eHeTHueckue psaabl MeTaIoB (Ha MpUMepe KaJlbIus U jKelle3a) U
HEMeTaJuIoB (Ha MpUMepe cepbl



U KPEeMHUS) W TIEpEeXOJHOr0 dJeMeHTa (Ha mpuMepe amoMuHUs). |'eHeTndyeckue psabl u
TCHETUYECKas CBS3b B OPraHNYeCKON XuMUH. EMMHCTBO MUpa BEMIECTB.

PacuyerHnbie 3aJavn. 1. Beruncnenne Macchel WM 00beMa IMpoaykK-
TOB pCaKIUU I10 W3BECTHOM MacCe WU 06’[)6My HCXOAHOI'O BCIICCTBA,

coJlepKallero npuMecd. 2. BpluucieHne Macchl HMCXOJHOTO BEIIECTBA, €CIM HM3BECTEH
NPAKTHUECKUHA BBIXOJ M MAaccoBasi €ro JI0Jig OT TEOPETUYECKH BO3MOXKHOTO. 3. Brrumcienus mo
XUMHYECKUM ypPaBHEHUSM pEaKIUi, €Cd OJHO M3 pearupyrollux BEIIEeCTB JaHO B U30BITKe. 4.
OnpeneneHue MOJIEKYJSIPHOM (POpMyJibl  BEIIeCTBA IO MAacCOBBIM JIOJISIM  3JIEMEHTOB. O.
Omnpenenenrue MOJIEKYJIApHON (opMyJIbl ra3000pa3HOTO BEIIECTBA 10 U3BECTHOM OTHOCHUTEIIbHON
IUIOTHOCTH ¥ MAacCOBBIM JIOJISIM 3J1€MEHTOB. 6. HaxoxxieHue MoJeKyIsapHon

¢dbopMyJIbI BelecTBa Mo Macce (00beMy) MPOoIyKTOB cropanus. 7. KoMOMHUpOBaHHBIC 3a1a4H.

demoncrpanun. Komnekuus <« Knaccudpukaumss HeopraHumdeckux BemectB>. Ilomydenue
KOMIUIEKCHBIX ~OpPraHMYE€CKMX W HEOPraHWYECKUX COEAMHEHUW. JleMOHcTpauus Cyxux
kpuctamuioruapatoB. Komneknus <KKnaccudukanus opraHuyeckux BemecTs>. Mopenu
KPUCTAJUIMYECKUX penieTok MeramioB. KoJuekius MeTalioB ¢ pa3HbIMU  (DU3UYECKUMU
cBoiicTBamMu. B3anmoeiicTBre MeTa/IoB ¢ HeMeTa/uiaMu (IIMHKA ¢ CepOoil, aTIOMUHKS C HOJIOM), C
pacTBopaMu KUCJIOT W mienoded. ['opeHne meramioB (IMHKA, Kelie3a, MarHWs B KHUCIIOPOJE).
B3auMopenicTBrEe a30THOW M KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOT ¢ Menbto. Koppo3usa meraninos
B Pa3JIMYHBIX YCJIOBUSAX M METOABI 3alnUThl OT Hee. Komnekuus pya. BoccranoBinenne menn us
okcuaa menu (II) yrirem u Bogopoaom. AnromuHotepmusi. B3aumoneiicteus cynbdara meau (I1) ¢
xene30M. CocTaBlicHHE TaJlbBAaHUUECKUX 3JIEMEHTOB. DJICKTposu3 pactBopa cyibdara meau (II).
OOpa3Ipl METOYHBIX METAIIOB. Peakius okpalmBaHUs MJIaMEHU COJISIMH IIEIIOYHBIX METAJUIOB.
B3aumoneiicTBue aUTHS M HaTpUsi C BOJOU u amunogvim cnupmom. Bzaumooeiicmseue nampus c
cepou. O6pasnel MetamwioB |IA rpynnel. B3anmoneicTBrue kanbiiusi ¢ Bojoil. 'opeHre Maraus B
BOJIE U TBEPAOM YIJeKuciaoM ra3e. KauecTBeHHbIe peakiiMi Ha KaTUOHBI MarHus, Kajubliys, Oapus.
Peaxyuu okpawusanus naamenu conamu memannos |14 epynnvi. Ucnonvzosanue

auopokcuoa meou (1) 6 kauecmeennvix peaxyusix opeanuueckux coeourenuii. Ilepexon xpomara B
auxpomMar W oOparHo. [lonydyeHue W wHcciaenoBaHue CBOMCTB rHapokcuaa xpoma  (III).
OxucnauTensHbIe CBOWCTBA TUXpoMaTa Kanus. OKkucaumenvHole CBOUCMBA NEPMAHSAHAMA KATUsL 8
Peaxkyusx ¢ OpeaHudecKumu U HeopeaHuyecKumu coeourHenusmu. Molean KpUCTaUIMYECKUX
peIIeToK noja, anmasa, rpadura. B3peiB cMecH BOOpOAa ¢ KUCIOPOAOM (IpEMyYero rasa).

[openne cepol, dochopa u yras B kuciopoae. ObOecuBeunBanue OpOMHOH (MOJHOI) BOIBI
stuacHoM. [anorensl (mpocthle BemiecTBa). OKHCIUTENbHBIE CBONCTBA XJOPHOH BOJIBI.
[lonydenne consiHOM KUCIOTBI M ee cBoucTBa. [lomyuenue xucimopona. llomyuenne oxcuuos
TOPEHUEM MPOCTHIX W CIIOKHBIX BelIeCcTB. B3amMopelcTBue cephl ¢ MeTauiaMu (aTFOMHUHHUEM,
IIUHKOM, >kejie3oM). [lomydeHue cepoBOAOpOaa M CEPOBOJOPOIAHON KHCIIOTHI, OKA3aTEIbCTBO
HaJIn4us

cynppua-uoHa B pactBope. CBoicTBa cepHOMl KUCIOTHL. Cxema NpOMbLULIEHHOU YCMAHOBKU
@pakyuonnol nepeconku 6030yxa. IlonydyeHune u pasznoxeHue xjaopuga amMMoHus. IlomydeHue



okcuna azota (IV) peakiueit B3auMoJeicTBUAS MeIU C KOHIICHTPUPOBAHHOW a30THOW KHCIIOTOWM.
BzaumopeiictBue okcuaa azora (IV) ¢ Bomoii. PasnokeHue HUTpaTa HATpHsl, TOPSHHE YEPHOIO
nopoxa. I'openne

dochopa, pactBoperue okcuaa docdopa (V) B Boie U HCCICIOBAHHE IMOJYUYECHHOT'O PacTBOpa
uHIUKaTOpoM. KoJulekuuss TpUPOIHBIX COEOUHEHHM yriepoaa. KpucTalmuyeckue pemeTku
anMasa u rpaduta. Ancopouus okcuaa azora (IV) akruBupoBanHbIM yriiem. [lepexon kapOoHarta
B TUApPOKAapOOHAT U 00paTtHO. KoJuleKIuu NpUpPOAHBIX CUIMKATOB W MPOIYKIUU CUIMKATHOU
IIPOMBIIIJICHHOCTH. B3anmonencTBre KOHIIEHTPUPOBAHHBIX A30THOM M CEPHOM KHUCIOT, a TaKXKe
pa30aBIEHHON a30THOM KHCIIOTHI C MEIbI0. Peakyus <Kcepebpanozo zepkana> 0isi MypaGbUHoOU
Kuciomol. B3anMonencTBue aMMHaka W MemuidMuHa C XJOPOBOAOPOAOM U BOJOM.
BszaumoneiictBue pactBopa THApPOKCHAAa HATpus ¢ aM(pOTEPHBIM THAPOKCHAOM IIMHKA WIH
anmroMuHusA. OCylIeCTBICHHUE ITPEBPALICHUM:

JlaGopaTopHbie onbIThl. /. O3HaKOMJICHHE ¢ OOpa3llaMH MpeACTaBUTENeH pa3HBIX KIJIACCOB
HEOPTraHWYECKUX BemiecTB. 8. B3anmMopaeiicTBHE MHOTOATOMHBIX CHHUPTOB H TJIOKO3BI C
dbenuaTOBOM KUAKOCTHIO. 9. KadecTBeHHble peaknuu Ha noHBI Fe2+ u Fe3+. 10. O3nakomMieHue ¢
oOpa3naMu TpeAcTaBUTENICd pa3HBIX KJIAcCOB opraHuyeckux BemecTtB. 11. BzaumoneiicTBue
METaJUIOB C PACTBOPAMH KUCIIOT

u coyet. 12. O3nakomiieHne ¢ Koywieknuew pya. 13. Oszumaxomnenue ¢ xoinekyuel Xumuueckux
ucmoynukos moka (bamapeixu, ceunyogvle akkymyasmopvl u m. 0.). 14. BzaumoneiicTBue
ATIOMUHUA C pacTBOpaMu KUCIOT U menouei. 15. [lonyuenne u u3ydeHue CBOMCTB THAPOKCHIA
amroMuaus. 16. KauecTBeHHBbIE peakiiuu Ha KaTHOHBI Menu. 17. Pa3nokeHuwe rugpokcuja Meau
(11). 18. IMonyyenue u uccIeAOBaHNE CBOMCTB rUApPOKcHaa muHKa. 19. KauecTBeHHBIC peakiuu Ha
ranoreHna-uonel. 20. O3HakOMJIEHME C KOJUIGKIIMEeH MPHUPOAHBIX coenuHeHuil cepol. 21.
KaduecTBeHHBIC peakiuy Ha CyIb(UI-, CynbGuUT- U cynbdaT-aHuOHBI. 22. KauecTBeHHas peakius
Ha MOH aMMoHUs. 23. Pacnosnasanue numpamos. 24. KadectBennas peakius Ha gocdar-aHHOH.
25. TlonmyueHue YTJIEKUCIOTO Ta3a B3aMMOJCHCTBHEM MpaMopa C COJSIHOW KHCIOTOH U
uccienoBanue ero coiucTtB. 26. KadectBeHHas peakiusi Ha kapOoHar-aHuoH. 27. Ilomyuenue
KPEMHHEBOW KHCJIOTHI B3aUMOJICCTBHEM pPAacTBOpA CHJIMKATa HATPUSA C CHJIBHOW KHCIIOTOM. 28.
PacTBOpeHnEe KpEMHUEBOM KUCIIOTHI B LIEJIOYH.

Tema 5. Xumusn u oouecmeo (9/10 u)

Xumusunpouseoocmaéo. XUMUYECKAs] MPOMBIIIJIEHHOCTb. XUMHUYECKasi TEXHOJIOTHUA.
CoIpbe 11 XUMHUUYECKON MPOMBIILICHHOCTU. Boga B XMMHUYECKON MPOMBIILUICHHOCTH. JHEPrus
JUIsl XMMHUYECKOro MpOM3BOJcTBAa. HayuHble NPUHIMIBI XUMHUYECKOTO MPOU3BOJCTBA. 3alllUTa
OKpY>Kalolllel Cpelibl U OXpaHa Tpyaa MPU XMMUYECKOM Mpou3BoJicTBE. [[pon3BoacTBO aMMHaka u
MeTaHoJia B cpaBHeHUU. buorexnonorus. HanotexHosiorusi.

XUMHUSUCEABbCKOEXO034UcTB 0. OCHOBHbIE HAlPABJICHUSI XUMHU3ALUKN CEIHCKOTO
X0351cTBa. Y00peHus U uX Kiaccudukaius. XuMudeckas Menuopanust mods. [lecturuap u ux
Kiaccudukanys. XuMu3aius ;KUBOTHOBO/ICTBA.



XuMusunpoOIeMBbBOXpPaHBOKpPYKatn eucpe xbl. OcHOBHbIE (PaKTOPHI
XUMUYECKOTO 3arpsi3HEHUs OKpy»Kawolie cpeabl. OxpaHa armocdepbl, BOJHBIX PECYPCOB,
3€MEJIbHBIX PECYPCOB OT XUMHUYECKOTO 3arps3HEHUS.

XUMHUS U TNOBCEIHEBHAAXKU3HD 4Ye€JOBeEK a. JlekapctBa. Moriue u yucTsamume
cpenacTBa. XUMUUYECKUE CPEACTBA TMTUEHBl U KOCMETUKH. MexXlyHapoaHas CUMBOJIMKA MO yXOay
32 TEKCTUJIbHBIMU M3/eIusAMU. MapKupoBKa Ha yNakOBKax MHILEBBIX NPOAYKTOB M MH(OpMaLus,
KOTOPYIO OHA CUMBOJIU3HPYET.

JemoHcTpanuu. BuneodparMeHTsl 1o Npou3BOJACTBY aMMHuaka U MeTtaHosa. Ciaiael U Apyrue
BUJICOMATEpHAIIbl, WILTIOCTpUpYIOIMe Ouo- M HaHoTexHosoruu. Komnekuus <<KMuHepaibHble
ynoopenus>>. Komnekuus nectuuuaos. BuaeodparMeHTsl M0 XMMUYECKONH METHOpaly MOYB U
XUMH3AI[UN  JKUBOTHOBOJICTBA. BumeodparMeHTs W Clalpl IKOJOTMYECKOM TEMAaTHKH.
JlomarnnHsisi, aBTOMOOMJIbHAS allTeYKH M anTedka XUMHUYecKoro kabuHera. Komnekius Moomux u
YUCTSIMUX cpencTs. JladopaTopHubie onbIThl. 29. O3HaKOMIIEHHE ¢ 00pa3aMu CPEICTB OBITOBOM
XUMHHM U JICKapCTBEHHBIX IIPENapaToB, M3yYEHUE HHCTPYKUUA K HUM IO MPAaBUIBHOMY U
oe3omacHomy npumeHeHuto.30. l3ydeHune MeEXIyHApOIHOM CHMBOJMKM 1O YXOIy 3a
TEKCTUJILHBIMU U3JENUSAMU U MAPKUPOBKH Ha YITAKOBKAX MUIIEBBIX MPOAYKTOB.

TemaTn4yeckoe mianupoBanue 11 A kiacc

Ne Tema KoaunuecTBO B ToM uncie
Hacos [TpakTHueckux KoHTponbHbIX
pabor pabor
CtpoeHue aToMa u 1
[lepnonnueckuii 3aKoH 12
JI.11. MenneneeBa
Ctpoenue BemecTna. 21 1
JucniepcHble CHCTEMBI
XUMHYECKUE peaKINu 30 2 1
BemectBa u ux 5 3
CBOMCTBA 59
Xumus 1 00IIECTBO 10 1
HrtoroBslii ypok 1mo 2

Kypcy xumud 11 kiacc

Pe3epBHoOe Bpems 2 yaca




[lepeyeHb KOHTPOJIBHBIX Pa6boT B 11 A Ki1acce

z

Tema

Crpoenue atoma. Ilepuonnueckas cucrema JI.M1. Menneneena

CTpOCHI/Ie BE€IICCTBA .III/ICHepCHBIe CHCTCMBbI

XUMHUYECKUE PEAKIINY.

MeTamuisl U uX COCIUHCHUA

Hewmeramis! u ux COCAUHCHUA

COGI[I/IHGHI/IH METAJJIOB U HEMETAJUIOB. I 'eHeTnyeckas CBI3b

~Noo bW IN(F-

Xumus u obmiectBo. KoHTponpHas paboTa B paMKax MPOMEXYTOYHOM aTTecTaluu

Ilepeyens npakTuyeckux pador B 10 A kiacce

No Tema

1 IIpakTuyeckas padora Nel. CKOpOCTh XUMUYECKUX PEAKIUH.
XUMHUYECKOE PABHOBECHE.

2 IIpakTuyeckas padora Ne 2. Pemenue skciepuMeHTaIbHbIX 331a4
1o TeMe KI'maponuz>>.

3 IIpakTuyeckas padora Ne 3. [losyueHue ra3oB U U3y4EHHUE UX
CBOWCTB

4 IIpakTuyeckas padora Ne 4. Pemenue skcnepuMeHTaIbHbIX 33]1a4
110 OPraHU4eCKON XMUMHUHU.

5) IIpakTuyeckast pa6ora Ne 5. Pemenue sKcriepuMeHTaIbHbIX 3a/1a4
M0 HEOPraHNYEeCKON XMMUHU.

6 IIpakTuyeckas padora Ne 6. CpaBHeHUE CBOMCTB HEOPTraHUUECKUX
U OpPraHMYEeCKUX COECAMHEHUH.

7 IIpakTuyeckast padora Ne 7. ['eHeTrueckas CBA3b MEXAY KJIaCCaMU
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

Jlureparypa u cpeacrBa 00y4eHus

3a ocHoBy B3saT yueOHuk O. C. I'abpuensn, I'.I'. JlsicoBa, «Xumus 11» yrmyOneHHBIH
ypoBeHb. M., JIpoda 2015r.

B kadectBe MH(POPMAIMOHHOTO MaTepHalia UCIOJB3YeTCs NUIAKTHUYECKUN pa3IaTOYHBIN
MaTrepuall COCTOSIIUNA W3 TaONHIl. TEePUOAUYCCKON, OCHOBHBIC COOTHOIICHHS B XHMHH,
TpeOOBaHMSI K PEIMICHUI0 W O(DOPMIICHHIO PAaCUETHBIX 3a/ad, OTHOCHUTEIHHOW MOJEKYJSIPHON
MAaCChl HEOPTaHWYECKUX W OPraHUYECKHUX BEUIECTB, P AJIEKTPOOTPULIATEILHOCTH HEMETAJUIOB,
KaueCTBEHHBIC PEAKIIMM HA OpPraHWYeCKHUE M HEOPraHWYECKHE BEIIeCTBa M (PYHKIIMOHAJIbHBIC
IPYIIbI, BUABI M30MEPHHU, 0000IIaroniue TaOduIlbl CPABHUTEIBHON XapaKTEPUCTUKU IO BCEM
M3Y4aeMbIM TOMOJIOTHYECKUM PsifiaM, OOyJarOIINi TUIaKTHIeCKU MaTepra mo TeMe «CTpoeHue
U Kiaccu(ukaiys OpraHUYeCKNX W HEOPTAaHWYECKUX COCTUHEHUN» U CICAYIOMNE WCTOYHHKU
nHpopmaruu:



=

["abpuensn O.C. KOHTpOJIBHBIE U TTpOBepoUHbIe padoThl Xumus 10-11 kmace

2. T'abpuensu O.C. [locobue miis y9uTeNnss XUMHUH 110 TIJIAHUPOBAHHUIO y4eOHOTO MaTepuaia B 8, 9,
u 10, 11 xnaccax.

3. T'abpuensu O.C., OctpoymoB W.I'. Hactonpnas kaura yunrtens xumun 10 kmacc. — Mocksa:
«bmuk u K° 2001

4. Taopuensn O.C., OctpoymoB M.I'., OctpoymoBa E. E. Opranunyeckas XumMus B TECTax,
3amavax, ynpaxkaenusx 10 kmacc. — Mocksa Jlpoda 2004

5. l'abpuensn O.C., PemeroB I1.B., Octpoymo W.I'., Hukutiok A.M. I'oTOBHUMCS K €IMHOMY
rocyJIapcTBeHHOMY 3k3ameHy. Xumusl. — [lpoda Mockpa 2014

6. T'abpuensu O.C., Xumus 10. — JIpoda MockBa (6a30Bblif ypOBEHb),

[Ma6puensn O.C., Xumus 11. — Ipoda Mocksa (6a30BbIif U TPOPUIbHBIA YPOBEHb YPOBEHB),

8. IIporpamma kypca opranudeckoit xumuu. Aptrop O. C. ['abpuensin

~

Ounenka YCTHOI'O OTBE€TA

OTMeTKa «5»: OTBET MOJIHBIN U IPABUIBLHBIA HA OCHOBAHWM M3YyYEHHBIX TEOPUM, MaTepHal
W3JI0KEH B OIPEACICHHOM JIOTMYECKOW IOCIEA0BATEIBHOCTH, JIMTEPATYPHBIM SI3BIKOM, OTBET
CaMOCTOSTEIBHBIMN.

OTMeTKAa «4»: OTBET MOJIHBINA U NMIPAaBUILHBIA HA OCHOBAaHUM M3YyYEHHBIX TECOPUM, MaTepHal
W3JI0KEH B OIPENICIICHHOW JIOTMYECKOW ITOCIENOBATEIbHOCTH, IIPA 3TOM JONMYIICHBI JBE — TPH
HECYIIECTBEHHBIC OIMOKH, HCIIPABJICHHBIE IO TPEOOBAHUIO YUUTEIIS.

Ot1meTka «3»: OTBET MOJIHBIA, HO TIPU 3TOM JIOMYIIEHA CYIIECTBEHHAsI OIMOKA UK OTBET
HEIIOJIHBIN, HECBSI3HBIMN.

OT1MmeTKa «2»: IpU OTBETE OOHAPYKEHO HEMOHUMAaHUE YYaIIerocsi OCHOBHOTO COJICpyKaHUS
y4eOHOro MaTepuaia Wid JONYyIICHbl CYIIECTBEHHbIC OIIMOKHU, KOTOPBIE YyYallUuhCs HE MOXKET
WCMPABUTH IPU HABOASAIIMX BOMPOCAX YUUTEIIS.

Ot1merka «1»: OTCYyTCTBHE OTBETA

OuneHka KOHTPOJILHBIX PadoT
OtMeTKa «5»: OTBET MOJHBIN U MPABUIIBLHBIN, BO3MOKHA HECYIIIECTBEHHAs OIIMOKA.
OTMeTKa «4»: OTBET HETIOJHBIN WK JOIMYIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIHUOOK.
OrmeTka «3»: paboTa BBHINOJHEHA HE MEHEe 4YeM Ha I[IOJIOBHHY, JOMYyIEeHA OJHa
CyILECTBEHHAs OIMOKA U MPU 3TOM JIBE€ — TPH HECYIIECTBEHHBIE OIINOKH.
OtrMeTKa «2»: paboTa BBHIMOJHEHA MEHBIIE YeM Ha TOJIOBUHY WJIU COACPKUT HECKOJBKO
CYIIECTBEHHBIX OIIMOOK.
OtMmeTka «1»: paboTa He BBINOJIHEHA

Ouenka yMeHHH pemiaTh 3a1a4u

OTMeTKa «5»: B JIOTHYECKOM PACCYXKICHUU M PEIICHUU OIMMOOK HET, 3a7ada pericHa
palMOHAJIBHBIM CIIOCOOOM.

OTMeTKa «4»: B JIOTHUYECKOM PACCYXIACHUM W PEIICHUH HET CYIICCTBEHHBIX OMIMOOK, HO
3a/1aua pelreHa He parMoOHAIbHBIM CIIOCOOOM WITM JIOMYIIEHO HE 0oJyiee ABYX HECYIIECTBEHHBIX
OIIMOOK.

OTMeTKa «3»: B JJOTUYECKOM DPACCYXKICHUH HET CYIIECTBEHHBIX OIMHMOOK, HO JOMyIICHA
CYIIIECTBEHHAs OIMMOKa B MATEMAaTHYECKNX pacyeTax.

OTMeTKa «2)»: UMEIOTCSI CYIIIECTBEHHBIE OIMMMOKH B IOTUYECKOM PACCYKICHUU U PEIICHUU.

OtrMeTKa «1»: OTCYTCTBHE OTBETA HA 3aJjaHUE.

OneHka 3KcnepUMeHTATbHBIX YMEHUH



Otmerka «5»: paboTa BBINOJIHEHA TMOJHOCTHIO M MPAaBUIBHO, CHIEITAaHbl TPABUIIbHBIC
HaOJIOIGHUsT M BBIBOJBI, JKCIIEPHUMEHT OCYILECTBJIEH MO IUIaHy ¢ yderoM Tb, mposiBieHbI
OpPraHU3allMOHHO — TPYAOBbIE YMEHUSI.

Otmerka «4»: paboTa BBINOJHEHA  MPABWIBHO, CJAETAHBI IPaBUIbHBIE BBIBOABI U
HaOJIOZIEHUSI, HO TIPU OTOM OKCIIEPHUMEHT TMPOBEJACH HE MOJHOCTHIO WM JIOMYIICHBI
HECYyIIeCTBEHHbIE OMIMOKU B pabOTe C BEUIECTBAMHU.

OtMmeTtka «3»: paboTa BHINIOJHEHA MPaBWIBHO, ClIEJaH SKCIEPUMEHT HE MEHEe ueM Ha
MOJIOBHHY, HO JOMYyIIEHAa  CYIIECTBEHHAas OmMOKa B XOJl¢ DKCIEPUMEHTa, B OOBSCHEHUH, B
odopmiieHUr pabOThI, B cOOMOeHNH paBui Th.

OTtMeTKa «2»: TOMYIIEHBI ABE U 0OJiee CYyIIECTBEHHbIE OMIMOKH B XOJE SKCIIEPUMEHTA, B
o0bsicHeHnH, B oopmieHnH paboThl, B coomoaenuun npasui Th npu padote ¢ BeliecTBamH.

OtrMmetrka «I»: y yuamierocss OTCYTCTBYIOT JKCIIEpUMEHTaJbHBIE yMEHHUs, paboTa He
BBITIOJTHEHA.



