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AHHOTANUA K padoyeil mporpamme

Pabouas mporpamma ydeOHoro npeamera «®dusnka» cocTaBieHa B COOTBETCTBUHU C TpeOoBa-
HUSMH (heiepaibHOTO KOMIIOHEHTa TOCYJapCTBEHHOTrO cTaHaapra obmero odpasoBaHus (IpuKas3
Muno6paszoanuss P® ot 05.03.2004 roma Ne 1089), nmpuMepHON mporpaMMbl OCHOBHOTO OOIIETro
oOpa3oBanusi 1Mo (QU3MKe W HA OCHOBE aBTOpPCKOW mporpammbl mo xumuu aast 10-11 krmacca
O.C.I'abpuensHa.

Pabovas nporpamma o ¢u3MKe OpUEHTHPOBaHA Ha ydamuxcs 11-pIX Ki1accoB. YpoOBeHb H3Y-
4yeHusl npenMera — 06a30Bblid. TemaTnyeckoe IIaHMpPOBaHUE paccUUTaHO Ha 1 ydeOHbIN yac B Heze-
JII0, 9TO COCTaBisAeT 34 yueOHBIX Yaca B TOJI.

Copep:xaHue Kypca COCTaBJISIET OCHOBY JJISi PACKPBITHS BaXKHBIX MHUPOBO33PEHUECKUX UACH,

TaKuX, KaKk MaTepUaJIbHOE €MHCTBO BEIIECTB MPUPOJIbI, X T€HETUYECKas CBSI3b, pa3BUTHE (GOPM OT
CPaBHUTEJIBHO MPOCTHIX A0 HauOOJIEE CIOKHBIX, BXOSAIINX B COCTaB OPTaHU3MOB; 00YCIIOBICHHOCTh
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM, IPUMEHEHHS BEIIECTB UX CBOMCTBAMU; €IMHCTBO TPH-
pPOABl XUMHUYECKUX CBSI3€M M CIIOCOOOB WX MpeoOpa3oBaHMs MPU XUMHUUYECKHUX MPEBPALIEHUSAX; MO-
3HaBA€MOCTh CYITHOCTH XUMHYECKUX MPEBPAIEHNN COBPEMEHHBIMU HAYYHBIMH METOIaMHU.

Ilenu v3yyenus xumuu B 11 knacce:

® OCBOCHHE 3HAHW 00 OCHOBHBIX MOHSTHSAX, 3aKOHOB XHUMHUHU, XUMUYECKON CUMBOJIMKHU, BBIIAO-
IIUXCSI OTKPBITUSAX XHUMHUHU, POJIM XUMHUYECKOW HAayKH B (DOPMHUPOBAHHUU COBPEMEHHOW €CTECT-
BEHHOHAYYHOU KapTUHBI MUPA, METOIaX HAYYHOTO TIO3HAHUS;

® OBJAJCHHE YMEHHUSIMH HAOMIOAaTh XUMUYECKHE SIBJICHHS, MPOBOJUTH XMMHUYECKUU OSKCIEpHU-
MEHT, MPOU3BOJAUTH pacueThl HA OCHOBE XUMUYECKUX (POPMYI BEUIECTB U YpPaBHEHHH XUMHUYe-
CKHMX pEaKIuid;

e  000CHOBBIBaTb MECTO M POJIb XUMUYECKHX 3HAHUI B MPAKTUUYECKON NEATEIbHOCTH JIIOJEH, pas-
BUTHUU COBPEMEHHBIX TEXHOJOTUM; MPOBOIUTH HAOIIOACHHE 32 SKOCUCTEMAaMH C LIEIbI0 UX OMHU-
CaHUs U BBISBIICHNS €CTECTBEHHBIX U aHTPOIIONE€HHBIX U3MEHEHUM, CBA3aHHBIX C Pa3BUTUEM XU-
MHYECKOU MPOMBIIIIIEHHOCTH;

®  HAaxOJUTh U AaHAIU3UPOBATH HHPOPMAIMIO O XUMUYECKOM 3arpsi3HEHUH OKPYXKAroIIel cpebl U
€ro MOCJEeICTBUIX;

®  pa3BUTHE [T03HABATEIbHBIX HMHTEPECOB, WHTEIUIEKTyalbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
MIPOLIECCE U3YUEHHUSI BBIIAIOIIMNXCS JOCTHKEHUN XUMUU;

e B IpOILECCE MPOBEICHUS XMMHUYECKOTO SKCIIEPUMEHTa, CaMOCTOSTEIBLHOIO MPUOOpPETeHHSI 3Ha-
HUN B COOTBETCTBUH C BO3HUKIIUMU KU3HEHHBIMU MOTPEOHOCTIMH;

e BOCIHUTaHUE YOSKICHHOCTH B BO3MOKHOCTH IO3HAHHS >KHUBOM MPUPOJbI, HEOOXOAUMOCTH Oe-
PEXKHOTO OTHOIICHHUS K IPUPOJIHON cpesie, COOCTBEHHOMY 3/I0POBBIO;

® OTHOIIEHHUS K XMMHH KaK K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS H
AIIEMEHTY 00I11eYeI0BEYECKON KYIIbTYPHI;

® MpUMEHEHHE MOTYUYEeHHBIX 3HAHUW U YMEHUH A Oe30MacHOTO UCIOIB30BAHUS BEIIECTB U Ma-
TEepHasioB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B
MMOBCETHEBHOMW >KU3HU, MPEAYNPEKACHUS SIBICHUI, HAHOCALIUX BPE 3I0POBBIO YEJIOBEKA U OK-
pyKarolleu cpene.

3aoauu:

e (QopmupoBaHUE Yy BBIMYCKHUKOB €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS, OCHOBAHHOTO Ha IO-
HUMaHUHU B3aUMOCBSI3U 3JIEMEHTOB >KMBOUM M HEXKMBOM MPHUPOJIbI, OCOZHAHUM YEJIOBEKAa KaK dac-
TH MPUPO/IbL, MPOAYKTA IBOIIOLUU KUBOU MIPUPOIBL;

e (QopmupoBaHuEe y BBITYCKHUKOB DKOJIOTUYECKOTO MBIIIJICHHSI HA OCHOBE YMENOTO BIIAJCHUS
Croco0aMu caMOOPraHU3AINUN KUZHEACATCILHOCTH;



e 1puoOpeTeHHe BBIMTYCKHUKAMHU OMBITA Pa3HOOOPa3HOI MPAKTUUECKOH NESTETbHOCTH, OIBITA T10-
3HAHMS U CAMOIIO3HAHUS B IPOLIECCE U3YUEHUSI OKPYXKAIOIIET0 MUPA;

®  BOCIHTAaHUE T'PAXKJIAHCKONH OTBETCTBEHHOCTH M IPABOBOTO CAMOCO3HAHUS, CAMOCTOSITEIIbBHOCTU
Y MHULMATUBHOCTH BBIITYCKHUKOB YE€pE3 BKIIIOUEHUE UX B MO3UTUBHYIO CO3UAATEIBHYIO IKOJIO-
TMYECKYIO AESITEIbHOCTD;

®  CO3/aHUE YCIOBHA I BO3MOKHOCTH OCO3HAHHOTO BHIOOPA WHANBUIYAILHOW 00pa30BaTeIbHON
TPAeKTOPUH, CHOCOOCTBYIOMICH IOCIEAYIOMEMY TpOPecCHOHATHFHOMY CaMOOIPEICIICHHIO, B
COOTBETCTBUU C MHAWBUAYATbHBIMU HHTEPECAMU peOEHKA U MOTPEOHOCTSIMH PETHOHA.

OcHoBHOE coziepkaHue Kypca Xxumuu 11 kiiacca cocTaBiIsilOT COBPEMEHHbBIE ITPEICTaBICHUS
O CTPOEHHH BEIIECTB U XUMUYECKOM Ipoliecce; 0000IIeHne O KilaccaXx OPraHNYeCKUX U HEOPTaH -
YECKUX COECIMHEHHUM M UX CBOMCTBAX.

[Iporpamma pa3paboTaHa Ha OCHOBE KOHIIEHTPUYECKOTO MOJAX0Ja K CTPYKTYpHUPOBAHMIO
yueOHOro marepuana. B ocCHOBY mporpaMmsl MoJjioKeH NMPUHIUI pa3BuUBaromiero ooydenusd. [Ipo-
rpaMMa OIMPaeTCsl Ha MaTeprall XUMUHU, U3ydeHHbIN B 8—9, 10 kiaccax, I03TOMY HEKOTOPBIE TEMBI
Kypca XMMHH pacCMaTpUBAIOTCS MOBTOPHO, HO YK€ Ha 00Jiee BBICOKOM TEOPETUYECKOM YPOBHE.

Peanu3zanus npuHnuna pa3BuBaroliero oOy4yeHus T0CTUTaeTcsl U3y4YeHHEM OCHOB TE€OpETH-
YeCKOTr'0 COJIep’KaHUsl OPraHM4eCcKON XUMHH C MOCIEIYIOIUM MePeX0oJoM K UX UCIOIb30BAHUIO HA
KOHKpPETHOM (paKTHUYECKOM MaTepuaie, re TEOPETUYECKUE 3HAHUS UTPatoT OOBSICHSIONIYIO U MPO-

THO3UPYIOILYIO POJIb.

IlinannpyemMsble pe3y/ibTaThbl OCBOCHHS Kypca

[Tpu uzyyennn kypca « XuMUs» B CpeiHEN MIKOJI€ BBIMYCKHUKU JTOJDKHBI JOCTUTHYTh ONPEAeIEHHBIX
pe3yabTaToOB.

JINYHOCTHBIE Pe3yJIbTAThI

Poccniickas rpaxkaaHckas HIEHTUYHOCTh, MATPUOTU3M, YBAXKEHHUE K CBOEMY HAPOY, YyBCTBA OTBET-
CTBeHHOCTH niepes PoauHoil, ropnocTtu 3a cBoro PoauHy, npouuioe 1 HacTosAIee MHOTOHAMOHA b-
HOro Hapoja Poccuu, yBaxkeHue rocyJapCTBEHHbBIX CUMBOJIOB (rep0, ¢uiar, TMMH);

- TpaKJaHCKas MO3UIIMS KaK aKTUBHOTO M OTBETCTBEHHOIO YWJIEHA POCCHIICKOTO 001eCTBa, 0CO3-
HAIOLIEr0 CBOM KOHCTUTYI[MOHHBIE MPaBa U 0053aHHOCTH, YBa)KAIOIIEr0 3aKOH U MPaBOINOPSIIOK, To-
TOBHOCTb K CITy’K€HHUI0 OTe4ecTBy, €ro 3aiuTe;

- cOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTUKU; TOTOBHOCTh M CIIOCOOHOCTD

K CAMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM J1€ATEIbHOCTH;

- TOJIEpAaHTHOE CO3HAHKE U TIOBE/ICHUE B OJUKYITYPHOM MHPE,TOTOBHOCTh M CIIOCOOHOCTH BECTU
JMAJIOT C APYTUMHU JIIOIbMU, JOCTUTATh B HEM B3aMMOMOHUMAHUS, HAXOAUTh OOIIUE e U COTPY-
HUYATh JUISl UX JOCTUKEHHS;

-HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMM, JETbMU MJIAJIIIIETO BO3pacTa, B3pOCiIbIMU B 00pa3oBa-
TEJbHOM, 00IIeCTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, TPOEKTHOM M JPYTUX BUAAX Jes-
TEIbHOCTH;

-HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HA OCHOBE YCBOCHHUS OOII€YeIOBEYECKUX [IEHHOCTE;
-TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIEe CaMOOOPa30BaHUI0, HA MPOTSHKEHUU BCEil
KHU3HH; CO3HATEIBHOE OTHOIIEHUE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOM Mpo-
(heccroHanbHOM U OOIIIECTBEHHON IeATENbHOCTH;

-3CTETUYECKOE OTHOIICHNUE K MUY, BKJIIOUAsi 3CTETHKY ObITa, HAYYHOTO M TEXHUUECKOTO TBOPYECT-
Ba, CIIOPTA, OOLIECTBEHHBIX OTHOILICHHIA;

-IIPUHSATHE U pean3aliisl LeHHOCTeH 310pOBOTO U 6€30MacHOT0 00pa3a KU3HHU, MOTPEOHOCTD B U-
3U4E€CKOM CaMOCOBEPIIECHCTBOBAHUH, 3AHATUAX CIIOPTUBHO-03OPOBUTEIBLHON IE€ATEILHOCTHIO, HE-
MPUATHE BPEAHBIX IPUBBIUEK: KYPEHUS, YIIOTPEOICHHSI alTKOTOJIsI, HAPKOTHUKOB;

-0epexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (PU3MYECKOMY U TICUXOJIOTMYECKOMY
3JI0POBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIIOZCH, yMEHHE OKa3bIBaTh NEPBYIO OMOIIIb;
-0CO3HaHHBIN BBIOOp Oyayriei npodeccun;

-C(I)OpMI/IpOBaHHOCTB SKOJIOIT'MYCCKOI0 MBIIIJICHHUA, IIOHUMAaHHUA BJIUIHUA CONUAaIbHOOKOHOMUYCCKUX



IPOLIECCOB HA COCTOSHUE MPUPOTHON U COLMAIBHON CpeJibl; IPUOOPETEHUE OIIBITA SKOJIOTO-
HaIIpaBJICHHOM EATEIBHOCTH.

MeTanpeaMeTHbIe pe3yJabTaThl
Pezynamusnule ynusepcanvhvie yuebHuvle oeticmeus

BBIITYCKHUK CMOJKET:

-CaMOCTOSITEIILHO OIPENEIIATh LIEJIM U COCTABIIATh IUIaHbl, OCO3HABAsl IPUOPUTETHBIE U BTOPOCTE-
IIEHHBIE 33]1a4H;

-CaMOCTOSITENIHHO OCYIIECTBIISTh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH yIeOHYIO U BHEYYEOHYIO e si-
TEIBHOCTh C Y4ETOM IIPEIBAPUTENBLHOTO IJIAHUPOBAHMS;

-MCI0JIB30BAaTh PA3JIMYHbBIE PECYPCHI ULl TOCTUKEHUS LIEIIEH;

-BbIOMpATh yCIEIIHbIE CTPATETUH B TPYJHBIX CUTYaIUSIX.

IloznasamenvHule yuebno-no2uyecKkue yHUBepCaibtole yueonvie 0etiucmausl

BBIITYCKHUK CMOJET:
-KnaccuuuupoBaTh 0OBEKTHI B COOTBETCTBUM C BEIOpaHHBIMU IIPU3HAKAMU;

-CpaBHUBATh 00BEKThI; CHCTEMAaTU3UPOBATh U 000011aTh HHPOPMALIKIO;

-OTIPEeIEISITH TPOOIEMyY U CITOCOOBI €€ pereHns;

-BJIaJIeTh HaBbIKaMH aHAJN3a; BJaJIeTh HaBbIKAaMH [TO3HABATEIbHOMN, YyueOHO-HCCIIE0BATEILCKON 1
MPOEKTHOM AESATEIbHOCTH,

- YMETh CAaMOCTOSITEJILHO OCYIIIECTBIISATH OMCK METOOB PEIIEHHUs IPAKTUYECKUX 3a/1a4, IPUMEHSITh
pa3IMyYHbIe METO/IbI TIO3HAHUS JUI U3YYEHHU S OKPY’KaIOIIEro MUpa.

IloznasamenvHule yuebno-uHgopmayuonuvie yHugepcalvhvie yuebHvle Oeticmaus

BBIITYCKHHK CMOYET:
- HCKaTh HEOOXOJMMbIE HCTOYHHUKH WH(OPMAIIUN; CAMOCTOSTEIFHO U OTBETCTBEHHO OCYIIECTBIISATh
WH(POPMAIMOHHYIO IS TEITLHOCTh, B TOM YHCIIE OPUESHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX
nHpopMaIuu;

- KpUTHYECKH OIEHUBATh M HHTEPIIPETUPOBATh HHPOPMAIINIO, TIOTy4aeMYIO U3 Pa3TUYHBIX HCTOY-
HUKOB; MIMETh CPOPMUPOBAHHBIC HABBIKU PAOOTHI C PA3TMIHBIMUA TEKCTAMU; UCIIOJIb30BATh Pa3iiny-
HBIC BUJIBI MOJICTTMPOBAHUS, CO3/[aHUsI COOCTBEHHOW MH(POPMAIIUH.

Kommynuxamusnvle ynugepcanvhvie yuebHvie oelicmaus

OO0yyaromuiicsi CMOXKET:

- BBICTYIIATh Nepe]] AyAUTOPHUEH; BECTH TUCKYCCUIO, TUAJIOT, HAXOIUTh MPUEMIIEMOE pelIeHHe TPU
HAJIMYUU PA3HBIX TOUEK 3PEHUS; MPOIYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH C TAPTHEPAMHU TO
COBMECTHOM JEATEIbHOCTH;

- YUUTHIBATh MO3UIHHU JPYroTro (COBMECTHOE LieJernoaraHie v miaHupoBaHue 00IMX crnocoboB pa-
00ThI Ha OCHOBE IIPOTHO3UPOBAHMSI, KOHTPOJIb M KOPPEKIIHSI X0/1a ¥ Pe3yJbTaTOB COBMECTHOM Jiesi-
TEIBLHOCTH); 3PPEKTUBHO pa3peniaTh KOH(DIUKTHI

IIpenmeTHbIe pe3yJibTATHI

Buinycknux nayuumes:

e  pacKphIBaTh Ha MPUMEpax poJib XUMUH B (GOPMUPOBAHUN COBPEMEHHON HAy4YHOM KapTHHBI
MHpa U B IPAKTUYECKON AECATEIbHOCTH YEJIOBEKA, B3AUMOCBS3b MEX1Y XUMHUEH U IPYTUMH
€CTECTBEHHBIMU HayKaMH;

e WUIIOCTPUPOBATH HA MPUMEpPAX CTAHOBJICHHUEC U 3BOJIFOINUIO OpFaHH‘{CCKOﬁ XMMHUHU KaK HAYKU
Ha pas3JIMYHbIX UCTOPUYCCKUX FTAllaXx ec pPa3BUTHA,

e YCTAHABJIMBATb NPUYHUHHO-CJICACTBCHHBIC CBA3U MCKAY CTPOCHUCM ATOMOB XUMHUYCCKUX
QJICMCHTOB U IIEPUOANYCCKUM U3MCHCHHUEM CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COEIUHE-
HHUU B COOTBETCTBUH C MOJI0KEHUEM XUMHUYECKUX AJIEMEHTOB B HepHOHHQCCKOﬁ CUCTEMC,

- AHAJIM3UPOBATh COCTAB, CTPOCHUC U CBOMCTBA BCIICCTB, ITPUMCHAA
IIOJIOXKCHUA OCHOBHBIX XUMHYCCKHUX TeOpI/If/’Ii XUMHUYCCKOTO CTPOCHUA



opraHuueckux coequHeHuit A. M. bytiiepoBa, cTpoeHust aToMa, XMUMHUYECKOM
CBSA3H, JJIEKTPOJIUTUYECKOMN TUCCOLMALNN KUCIIOT U OCHOBAHUM; YCTaHABIUBATh
IIPUYMHHO-CIICICTBEHHBIE CBA3U MEXKY CBOMCTBAMH BEIIECTBA U €TI0 COCTaBOM U
CTPOCHHEM;

e IMPUMEHSATH IPAaBUJIA CUCTEMAaTUYECKON MEXTYHAPOAHON HOMEHKIIATYPhI KaK CpeCcTBa pas-
JUYEHUS U UAEHTU(UKALUY BEUIECTB 110 UX COCTAaBY U CTPOEHHUIO;

e COCTaBISTH MOJICKYJISIPHBIE U CTPYKTYpHBIEC ()OPMYITBI HEOPraHMYECKUX M OPTaHHYECKHUX Be-
LIECTB KaK HOCUTENEH HH(pOpMAaLK O CTPOCHUU BEIIECTBA, €r0 CBOMCTBAX U NMPUHA/IIEKHO-
CTH K OIIPENEIEHHOMY KJIACCY COCAVNHEHUM;

e OOBACHATH MPHUPOIY U CIIOCOOBI 00pa30BaHUsI XUMUYECKOH CBSI3M — KOBAJICHTHOH (IOJISIp-
HOM, HEMOJIAPHO ), HIOHHOM, METAITTUYECKOM, BOJIOPOTHON — C IEJIbIO OTIPEICTICHUS XUMU-
YeCKOM aKTMBHOCTH BEIIECTB;

e  XapakTepu3oBaTh (PU3MUECKHUE CBONCTBA HEOPraHUUECKUX U OPraHUYECKUX BEIECTB U yCTa-
HaBJIMBATh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BELIECTB OT TUIA KPUCTAININYECKON PEIIETKY;

- XapaKTepUu30BaTb 3aKOHOMEPHOCTHU B UBMCHCHHUU XUMHUUYCCKUX CBOMCTB MMPOCTHIX BEIIECCTB, BOJO-
POAHBIX CO@)II/IHGHI/Iﬁ, BBICHIUX OKCUAOB U THAPOKCHUIOB;

MPUBOANTH TPUMEPHI XUMUYECKUX PEAKIIHHA, PACKPBHIBAIONINX XapaKTEPHbIE XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB M3yYCHHBIX KIIACCOB, C IEIbI0 HX HACHTU(UKAIIIH U
00BsICHEHUS 00JIaCTH PUMEHEHUS;

e OIpEACIATb MEXaHU3M pC€aKIUU B 3aBUCUMOCTH OT yCJ'[OBI/II\/II eé MPOBEACHHUA U ITPOTHO3HUPO-
BaTb BO3BMOXKHOCTbB ITPOTCKAHUA XUMHUYCCKHUX pCaKHI/Iﬁ Ha OCHOBE THUIIA XUMHUYCCKOH CBS3H U
AKTHUBHOCTH PCArcHTOB,

e YCTaHABJIMBATh 3aBUCUMOCTbH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT Xa-
pakTepa B3aUMHOTO BIMSHUS aTOMOB B MOJIEKYJIaX C LIEIbI0 MPOTHO3UPOBAHUS MPOJAYKTOB
peaxkuuu;

e YCTAHABJIMBATb 3aBUCUMOCTb CKOPOCTHU XUMHYECKOM PEAKIIMKU U CMCHICHUA XUMHUYCCKOI'O
PaBHOBECHUSA OT PA3JIMYHBIX (baKTOPOB C LOCJIBIO OIPCACIICHUA ONITUMAJIBHBIX YCJ'IOBI/II‘/'I mpoTe-
KaHH XUMHUYCCKUX ITPOLIECCOB;

e YCTAaHABJIMBATh 'CHCTHUYCCKYIO CBA3b MCXKAY KJIaCCaMH HCOPTraHNMYCCKUX U OPraHNUYCCKUX
BEIICCTB 1JIs1 000CHOBAHMS HpHHHHHI/IaHBHOﬁ BO3MOHOCTH ITOJIYYCHHUSA HCOPTaHNYCCKUX U
OPraHu4CCKux COCIMHEHMH 3aJJaHHOTO COCTaBa U CTPOCHHU,

- 1010MpaTh peareHThl, yCIOBUS U ONPEIEIATh NPOYKThl PEaKIUN, T03BOISIOIINX PEaI30BaTh Jia-
00paToOpHBIE U TPOMBILIIEHHBIE CIIOCOObI MOTyUYEHUS BaXKHEHIINX HEOPraHMUECKUX U OPraHUYeCKUuX
BEILECTB;

- OIIPENENISATh XapaKTep Cpelibl B PE3yabTaTe r’UAPOJIN3a HEOPraHMYECKUX U OPIraHUYECKUX BELLECTB
Y TIPUBOJIUTH TPUMEPHI THAPOJIN3a BELIECTB B MOBCETHEBHON KU3HU Y€IOBEKa, OMOJIOTHUECKUX 00-
MEHHBIX IPOLECCaX U IPOMBIILICHHOCTH;

- IIPUBOJUTH IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI B IPUPOJIE, IIPOU3BOICTBEH-
HBIX IIPOLECCAX U KU3HEACATEIIBHOCTA OPraHU3MOB;

- 000CHOBBIBATH MPAKTUYECKOE UCIOIb30BAHNE HEOPIaHUYECKUX U OPraHMYECKHX BEIECTB U UX pe-
aKIUi B IPOMBIIINIEHHOCTH U OBITY;

- BBINOJIHATE XUMUYECKUN DKCIIEPUMEHT 110 PACIIO3HABAHUIO U MOJYYEHUIO HEOPTraHUYECKHUX U Op-
TFaHUYECKUX BELIECTB, OTHOCALIUXCS K Pa3IUYHBIM KJIaCCaM COCIMHEHUN, B COOTBETCTBUU C IIPABU-
JaMu U npuémaMu 6e30macHoil paboThl ¢ XUMUYECKMMHU BEIIECTBAMH U JIAOOPATOPHBIM 000pYI0Ba-
HHUEM;

- IPOBOJIUTH PAacu€Thl HA OCHOBE XMMHUYECKUX (POPMYI U ypaBHEHUN peaklUii: HaXOXKACHUE MOJIe-
KYJISIpHOHM (pOPMYJIBI OPTaHUYECKOTO BEIIECTBA 10 €r0 MUIOTHOCTU U MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXO/ISIIIUX B €r0 COCTAB, WU 10 IPOJIYyKTaM CrOPaHUs; pacuéThl MacCOBOU J0JIH (MACChl) XUMHUE-
CKOT'O COETMHEHHUSI B CMECH; pacu&Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH,
€CITM OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH ); pacu&Thl MacCOBOM MM 00BEMHOM JOTIH



BBIX0/1a POJIyKTA PEAKIIUU OT TEOPETHUECKH BO3MOKHOTO; pacCU€Thl TEIJIOBOTO (P (PEeKTa peaKinu;
pacu€Tbl 00bEMHBIX OTHOIICHUH ra30B MPH XUMUYECKUX PEAKIHSIX; pacu€Thl Macchl (00bEMa, KOIu-
YyecTBa BEILECTBA) MPOAYKTa pEaKLUHU, ECJIA OJIHO U3 BEILIECTB JaHO B BUJE PACTBOPA C ONpEAEIEH-
HOW MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA;

- UCIOJIB30BaTh METO/Ibl HAYYHOTO IIO3HAHUS — aHAJIN3, CHHTE3, MOJICIUPOBAHUE XUMUUECKUX IIPO-
LIECCOB U SIBIICHUI — IPU PEHICHNHU Yy4eOHO-UCCIeI0BAaTEIbCKUX 3a1a4 110 H3y4YEeHHUIO CBOMCTB, CIIO-
COOOB TOJYYECHHUS U PACIIO3HABAHUS OPraHMYECKUX BEIECTB;

- BJIQJIETh NpaBUIamMu 0€3011aCHOTrO OOpallleHus ¢ €IKUMHU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH,
CpeacTBaMH ObITOBOM XMMUU; OCYILECTBISATh OUCK XMMHUECKON MH(OPMALIUU 110 HA3BaHUAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (POPMYIIaM BEIIECTB;

-KPUTUYECKHU OLIEHUBATh U UHTEPIPETUPOBATh XMMHUECKYIO0 HH(OPMALIMIO, COJIEPKALIYIOCS B CO-
OOIICHUAX CPEJCTB MAacCOBOI nH(popMarmu, pecypcax MHTepHETa, HAYYHO-TIOMYIISIPHBIX CTaThsIX, C
TOYKH 3PEHUSI €CTECTBEHHO-HAyYHOU KOPPEKTHOCTH B LIEJISX BBISBICHUS OIMIMOOYHBIX CYXICHUN U
(dbopMupoBaHHs COOCTBEHHOH MO3UIINY;

-yCTaHaBJIMBATh B3aUMOCBSI3U MEX ]y (DakTaMu U Teopuel, MPUUUHOMN U CIEICTBUEM IIPU aHAINU3E
MpOoOJIEMHBIX CUTYalluii 1 000CHOBAHUU MPUHUMAEMBIX PEIIEHU Ha OCHOBE XUMUYECKUX 3HAHUM;

- IPEACTaBIATh YTH PEUICHUS TJI00aNbHBIX TPOOJIEM, CTOSIIUX MIEPE]] YEIOBEYECTBOM, U MEPCIEK-
THBHbIE HANPABJICHUSI Pa3BUTHS XUMHUECKUX TEXHOJIOTUM, B TOM YHCJIE€ TEXHOJOTHUI COBPEMEHHBIX
MaTEepUaJIOB C Pa3IMUHON (YHKIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOUYHUKOB ChIPbs, TepepadoT-
KM U YTUJIM3ALUU IPOMBILIUIEHHBIX U OBITOBBIX OTXOJIOB.

Bbll’lyCKHuK noOJIyuyum 603MOHNCHOCMb HAYUUMbCA.!

- CbOpMy.]'II/IpOBaTI) LEJIb UCCIIEA0BAaHN A, BBIIBUTI'AaTh U IIPOBEPATH SKCIICPUMCHTAJIBHO T'MIIOTE3BI O
XUMHUYECKUX CBOMCTBAX BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIaThb B
XAUMUYECKHE PEAKIIUH, O XapaKTepe U MPOIYKTaX Pa3InIHBIX XUMUYECKUX PEAKIIHIA;
-CaMOCTOSITENILHO TUIAHKUPOBATH U MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI C COOTIOICHIEM TP aBHIT
0e30macHO# pabOTHI C BENIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHHEM;

-MHTEPIPETUPOBATH TAaHHBIE O COCTABE U CTPOCHHHU BEIIECTB, IMOJyYCHHBIE C TIOMOIIBI0 COBPEMEH-
HBIX (PH3UKO-XHUMUYECKAX METOJIOB; OIHMCHIBATH COCTOSIHUE 3JICKTPOHA B aTOME Ha OCHOBE COBpe-
MEHHBIX KBAHTOBO-MEXaHHUYECKHX MPEJICTABICHUH ISl OOBSCHEHHS PE3YJIbTATOB CIIEKTPAIHLHOTO
aHaJIN3a BEIIeCTB;

- XapaKTepU30BaTh POJIb a30TOCOACPKAIMUX TETEPOIMKINICCKAX COSANHEHHUI U HYKIIEHHOBBIX KH-
CJIOT KaK BOKHEHIITMX OMOJIOTUYECKH aKTHBHBIX BEIIECTB; IMPOTrHO3HPOBATH BO3MOXKHOCTH IIPOTEKa-
HUS OKHCITUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUH, JICKAIINUX B OCHOBE MIPUPOTHBIX U
MIPOU3BOJICTBEHHBIX TIPOIIECCOB.

COJIEP’)KAHUE KYPCA XUMHUH 11 KJIACC (OBLLASI XUMMUSI)

Crtpoenue aroma u nepuoanyeckuii 3axkon JI. U. Menneneea (34)

OcHOBHBIE CBEICHUS O CTPOCHHUHU aTOMa. S Ipo: IPOTOHBI U HEUTPOHBL. M30TOMBL. DieKkTpo-
HBI. DJIEKTpOHHAas 0005104Ka. DHepreTndeckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS AIMEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB 4-T0 U 5-T0 NepuoJI0B nepuoaudeckoit cuctemsl /. . Menneneesa
(mepexoiHBIX 51eMeHTOB). [loHsTHE 00 S-0pOUTaIM U p-opOUTANIU. DIEKTPOHHbIE KOH(UTYypauu
aTOMOB XMUMHMYECKHUX JIIEMEHTOB.

[lepnonnuecknii 3axoH /I. 1. Menzneneesa B cBeTe yueHus o crpoeHnu atoMa. Otkpsrtue /.
N. MeHaeneeBsIM IEPUOIUYECKOTO 3aKOHA.

[lepuoanyeckas cucrema xumuueckux snemeHToB J. . MenneneeBa — rpaguueckoe oTo-
OpaskeHHue NMeproANYEecKOro 3akoHa. OU3nUecKuii CMBICI MOPSAIKOBOTO HOMEpaA JIeMEHTa, HoMepa
IeproJia U1 HoMepa Ipymibl. BaneHTHbIE 251eKTpoHbI. [IpUyrHBI N3MEHEHUS CBOMCTB 2JIEMEHTOB B
nepuoiax u rpynnax (IJaBHeIX noarpymnmnax). IlojgoxeHne Boopoa B IEPUOINIECKON CHCTEME.

3HauEHHUE MEPUOINIECKOTO 3aKOHA U IEPUOANUECKON CUCTEMbI XUMUYECKHX 3JIEMEHTOB /JI.
N. MennieneeBa Juist pa3BUTHsI HAYKH ¥ [IOHUMAHUsI XUMUYECKOW KapTUHBI MUDA.

JemoncTpanuu. Paznuunbie GopMbl IEPHOAMYECKON CHCTEMbI XUMUYECKUX AJIEMEHTOB /1.
N. Menpeneesa.

JlabopaTopHbIe ONBITHI:

Nel. KoHcTpyrpoBaHue nepruoanyeckoi TaOIUIbI SIEMEHTOB C HCIOIb30BAHUEM KapTOUEK.



Crtpoenue BemecTa (104)

Nonnas xumudeckas cBsi3b. Katnonsl n annoHsl. Kinaccudukanus nonoB. MloHHBIE KpUCTa-
audeckue pemeTkd. CBoKWCTBa BEUIECTB C 3TUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.

KoBanenTHas xumuueckast cBsi3b. JJIEKTPOOTpULATENbHOCTD. [TosipHast u HenoJispHast KoBa-
NeHTHbIe cBs3U. Jlunons. [loaspHoCTh CBSA3U U NOISPHOCTD MOJIEKYibl. OOMEHHBIN U TOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJCHTHOU CBSA3U. MOJIEKYISIPHBIE U aTOMHBIE KPUCTAJ-
nudeckue pemerkd. CBoNWCTBa BEUIECTB C STUMH TUIIAMU KPUCTAIIIMUECKUX PEIIETOK.

Mertannudeckasi XuMu4eckas cBsi3b. OCOOCHHOCTH CTPOCHUS aTOMOB MeTalioB. Metanyie-
CKasi XMMHUYECKas CBA3b U METaJuInYecKasi KpucTauinueckas pemerka. CBONCTBa BEIIECTB C 3TUM
TUIIOM CBSI3H.

Bonoponnas xumuueckas cBa3b. MexXMOJIEKyIsipHas U BHYTPUMOJIEKYISpHAs BOJIOPOIHAS
CBS3b. 3HAUEHUE BOJOPOJHOMN CBS3H JUIsl OPraHU3alii CTPYKTYp OMOMOIMMEPOB.

[Tonumepsl. [TnacTMaccel: TepMOIIIACThI M PEAKTOIIACTbI, MX IMPEACTABUTENN U PUMEH CHUE.
Bonokna: npupoaHblie (pacTUTEIbHBIE U )KMBOTHBIE) U XUMUYECKUE (MCKYCCTBEHHbBIE U CUHTETUY €-
CKHUE), UX MPEJCTABUTEIU U IPUMEHEHHE.

lMa3000pa3zHoe cocTosiHuE BemecTBa. Tpu arperaTHbIX COCTOSIHUS BOABL. OCOOEHHOCTH
CTpoeHUs ra30B. MoJsipHbIi 00beM ra3000pa3HbIX BELECTB.

[Ipumepsbl ra3000pa3HbIX NPUPOIHBIX CMECEN: BO3IYX, IPUPOIHBIN ra3. 3arpsi3HeHUuEe aTMO-
cdepbl (KUCIOTHBIE A0 AU, TApHUKOBLIN 3¢ (ekT) n 60prda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO/I, KUCIOPO, YIJIEKUCIBIN ra3, aMMuax,
stiiieH. Mx nosryuenue, cobrpanue 1 pacrio3HaBaHHe.

Kunkoe cocrostaue BemniectBa. Boma. [lorpebienne Bobsl B OBITY U Ha Tpou3BOACTBE. JKecT-
KOCTb BOJIbI U CITIOCOOBI €€ YCTpaHEHUSI.

MunepanbHble BOJbI, UX HCIOJIb30BAHUE B CTOJIOBBIX M JIeYeOHBIX 1ensax. JKuakue Kkpucrai-
JIbl U UX IPUMEHEHUE.

TBepnoe cocTosiHue BemiecTBa. AMOp(HbBIE TBep/ble BEIIECTBA B IPUPOJIE U B )KU3HH YEIIO-
BEKa, UX 3HAYCHHUE U MpuMeHeHne. Kpucramimyeckoe cTpoeHue BENIECTBA.

JucnepcHsie cuctemsl. [loHsTHE 0 MUCcTIepcHBIX cucTemMax. JucnepcHas dasza u aucnepcu-
oHHas cpena. Kinaccuduxarus 1ucrnepcHbIX CUCTEM B 3aBUCUMOCTHU OT arperaTHOTO COCTOSIHUS JTU C-
MIEPCHOM Cpe/bl U AUCTIEPCUOHHOM (a3bl. ['pyboaucnepcHble CUCTEMBI: SMYJIbCUU, CYCIIEH3UH, a3pO0-
30J1. TOHKOIMCTIEPCHBIE CUCTEMBI: T€IU U 30JIH.

CocraB BemecTBa 1 cmeceil. BeniecTBa MOJIEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3a-
KOH ITIOCTOSTHCTBA COCTaBa BEUIECTB.

[TonsiTHe «1075» U ee pa3HOBUIHOCTHU: MaccoBas (0151 2JIEMEHTOB B COCIMHEHUU, JI0JIs
KOMITIOHEHTa B CMECH — JIOJISI IPUMECEH, OISl paCTBOPEHHOTO BEILIECTBA B PACTBOPE) U 0ObEMHas!.
JloJ1s1 BBIXO/1a IPOJIYKTA PEAKLIHUU OT TEOPETUUECKH BO3ZMOKHOTO.

Jemouncrpanun. OOpa3isl MUHEPAIOB C HOHHOW KPUCTAJUIMYECKOM PElIeTKOM: KalbIUTa,
ranura. Moaenu KpUCTaJUTMUECKUX PEIIETOK «CyXOro Jibjaay (WiH Hoja), anmasa, rpadura (i
kBapua). Mozaens monekynsl JJHK. O6pasusl miactmacce (penonodopmanbaeruanble, MoInypeTaH,
MOJIMATHIICH, TTOJUIPOMIIICH, MOJIUBUHIIXIOPHI) U u3Aenus u3 HuX. O0pa3ibl BOJOKOH (IIepPCTh,
IIEJIK, alleTaTHOE BOJIOKHO, KAalpOH, JaBCaH, HEJIOH) U u3aenus u3 Hux. O0pa3iipl HeOpraHu4eCKuX
MOJIUMEPOB (cepa MIacTUYecKas, KBapll, OKCHJI aIFOMUHUS, TPUPOIHBIE aTFOMOCHIINKATHI). Moienb
MOJIIPHOTO 0O0BbeMa ra3oB. Tpu arperaTHbIX COCTOSTHUS Bobl. OOpasiibl HAKUIM B YalHUKE U TpyOax
LEHTPaJILHOTO OTOIUIeHHs. JKecTKOCTh BObI U CIOCOOBI ee ycTpaneHus. [IpnOopbl Ha XKUIKUX KpH-
crayuiax. OOpasiibl pa3IuYHbIX IUCIEPCHBIX CUCTEM: IMYIILCHUH, CyclieH3ul, aspo3oeil, reneit u 30-
neit. Koarymsiuus. Cunepesuc. D¢ dext Tungans.

JlabopaTopHbIe ONBITHI:

Ne 2. Onpenenenne Tna KpUCTAIINYECKONW PEILIETKH BEIIECTBA U ONIMCAHUE ETO CBOWCTB.

Ne 3. O3HakoMIIEHHE € KOJIIEKIMEN MTOJIMMEPOB: IUNIACTMACC M BOJIOKOH M M3AEIUN U3 HUX.

Ne 4. cniplTanne BOJIbI HA )KECTKOCTD. Y CTPAHEHUE KECTKOCTH BOBI.

Ne 5. O3HakoMIIEHHME ¢ MUHEPAIbHBIMU BOJIAMHU.

Ne6. O3nakoMIIEHHE C AUCTEPCHBIMU CUCTEMAMHM.

IIpakTnuyeckune padoThbI:

Ne 1. Tlonyyenue, cobnpaHue U pacrio3HaBaHUE ra30B.

Tema 3 Xumnueckue peakuuu (8 u)



Peakuuu, naymue 6e3 n3MEHEHUs COCTaBa BELIECTB. AJUIOTPONUS U AJUIOTPOIIHBIE BUJOU3-
MeHeHus. [[pruarHbl aI0TpONnry Ha mpuMepe MoaudUKaIHiA KUCIopoaa, yriepoaa u ¢ocdopa.
O30H, ero OuoJOrUyYecKast poib.

N3omepsl 1 n3zomepusi.

Peakuuu, naynue ¢ “3MEHEHUEM COCTaBa BELIECTB. Peakiuy coeuHeHns, pa3IoKeHHus, 3a-
MeIIeHus: 1 00MeHa B HEOPraHUYECKOM U OpraHnueckor XuMuu. Peakiiuu 9K30- U 3HI0TepMUIe-
ckue. TemnoBoi 3¢ ekt XUMUUECKON peakliMi U TEPMOXUMUYECKUE YpaBHEHU. Peakiiuu ropenus,
KaK YaCTHBIN Cllydall SK30TEPMUYECKUX PEAKIIHA.

CkopocTtb xumMHuueckoi peakuu. CKOpoCcTh XMMUYECKOM peakluu. 3aBUCUMOCTb CKOPOCTH
XMMUYECKON PEAKLUU OT IPUPOJIBI PEATUPYIOIIMX BEIIECTB, KOHIICHTPALUH, TEMIIEPATyphl, IO a-
JI1 TIOBEPXHOCTHU CONPUKOCHOBEHMS M KaTanu3aropa. Peakunu romo- u rereporensslie. [lonstue o
KaTaJm3e U KaTanu3aTopax. @epMeHTHI Kak OMOJIOTHUECKUE KaTalu3aTopbl, 0COOEHHOCTH UX (PyHK-
LIHOHUPOBAHUS.

ObpaTumocTb xuMHUecKux peakuuil. HeoOpatumblie 1 06paTUMble XUMUUECKUE PEAKIIUH.
CocTosiHME XMMHUYECKOTO paBHOBECHUS U1l 00paTUMbIX XMMUUECKUX peakinii. CiocoObl cMelIeHus
XMMHMUYECKOTO PaBHOBECHS Ha IpUMepe ChHTe3a aMmmuaka. [loHaTue 06 OCHOBHBIX HAYYHBIX IPUH-
LAIIAaX IPOU3BOJACTBA HA IPUMEPE CHHTE3a AMMMAKa U CEPHON KUCIIOTHI.

Ponb Boabl B xuMuueckoit peakuuu. Mcrunneie pactBopsl. PacTBopuMocTs 1 kinaccuguka-
LM BEIIECTB M0 3TOMY IIPU3HAKY: PACTBOPUMBIE, MAIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DIEKTPOIUTHI U HEANEKTPOJIUTHL. DIIEKTPOIUTHYECKas Aucconuanusa. Kncinorsl, OCHOBaHUA U
COJIM C TOYKH 3PEHUS TEOPHUH JIEKTPOJIUTHUECKON AUCCOLMALNY.

XHWMHUYECKUE CBOMCTBA BOJIBL: B3aUMOJEHCTBHE C METAJNIAMH, OCHOBHBIMHU U KUCIIOTHBIMU
OKCHJaMH, pa3JioKeHHe U 00pa3oBaHKe KpUCTAIIOTuApaToB. Peakuuy ruapaTayiv B OpraHu4 ecKoit
XUMHH.

[M'uaponu3 opraHuYecKuX U HEOPraHUIeCKuXx coequuennit. Heoopatumerit ruaposms. O6pa-
TUMBIN TUAPOIIU3 COJICH.

I'maponns opraHMYeCKuX COEAUHEHNH U €0 MPAKTUYECKOE 3HAYEHUE VIS TOTY4YEHUS TUAPO-
JIM3HOTO CIMPTa U MbUIA. BHooruueckas poib ruposn3a B INIACTUYECKOM U SHEPreTHUECKOM 00-
MEHE BELIECTB U DHEPIUH B KIIETKE.

OxucanTENbHO-BOCCTAHOBUTEBHBIEC peakuu. CTeneHb okuciaeHus. OnpenencHue cTeneHu
okucieHus 1o gopmyse coenuHenus. IlonsaTre 00 OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIMAX.
OxucieHye U BOCCTaHOBJICHUE, OKUCIIUTEIb U BOCCTAHOBUTENb. JIEKTPOJIN3. DIEKTPOIIN3 KaK
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIN MPOLIECC. DIEKTPOJIN3 PACIIaBOB U PaCTBOPOB HA ITPUMEPE
xyopuja Hatpus. [IpakTnyeckoe NpUMEHEHHUE NIEKTPOIIN3A. DIEKTPOIUTHYECKOE MOTYYCHUE AJlI0-
MUHUS.

Jemoncrpanuu. Ilpespamienue kpacHoro ¢ocdopa B 6embiil. O30HaTop. Moaenn MoJieKy
H-OyTaHa 1 n300yTaHa. 3aBUCUMOCTb CKOPOCTHU PEAKIMH OT IPUPOJIbI BELIECTB HA IPUMEPE B3aUMO-
JEUCTBHS paCTBOPOB PA3JINYHBIX KMCIOT OJMHAKOBON KOHIEHTPALMU C OAUHAKOBBIMY I'paHyJIaMu
LIUHKA 1 B3aUMOJICHCTBHSI OJIMHAKOBBIX KYCOUKOB PAa3HbIX METAJUIOB (MarHus, [IMHKA, jKeje3a) ¢ co-
JsiHOM KucioToil. B3auMoelicTBre pacTBOPOB CEpHOM KUCIOTHI C PAaCTBOPaAMU THOCYNb(arta HaTpHs
Pa3IMYHON KOHLIEHTpAaLMK U TeMrepaTypsl. Monens kumsiero cios. Paznoxenue nepoxkcuua BOa0-
poJia ¢ MOMOIIBIO KaTanu3aTopa (okcuja Mapranna (IV)) u kaTain a3sl CBIpOro Msica U ChIpOro Kap-
todens. [Ipumepsl HeoOpaTUMBIX peakLui, HAYIIUX ¢ 00pa30BaHUEM OCaJIKa, T'a3a WK BOJIbl. B3au-
MojielicTBHE TUTHUS U HaTpus ¢ Bojoil. [Tomydenue okcuaa pocdopa (V) u pacTBopeHHe €ro B BOJE;
UCTBITaHHE TIOJTYYE€HHOTO pacTBOpa JakMycoM. OOpa3iibl KpUCTAIIOTUAPATOB. McnblTaHe pacTBO-
POB 2JIEKTPOJIUTOB U HERJIEKTPOJIUTOB HA IIPEAMET JUCCOLMALMH. 3aBUCUMOCTD CTETIEHHU DIIEKTPOJIH-
TUYECKOH MCCOIMAlNU YKCYCHOM KMCIOTHI OT paz0aBiieHus pacTBopa. [ naponu3 kapouaa KaabIysl.
I'uaponu3 kapOOHATOB MIENIOYHBIX METAJJIOB U HUTPATOB IMHKA win cBuHLA (M). [lonydenue mbiia.
IIpocTenme OKUCIUTEIBHO-BOCCTAHOBUTENBHBIEC PEAKLIUN: B3aUMOIEHCTBUE LIMHKA C COJITHON KH-
CIIOTOH M kene3a ¢ pacTBopoM cyibdara menu (II). Mozaens anekrponuzepa. Moienb 3IeKTpoIn3-
HOM BaHHBI JJIS TIOJYyYEHUS ATFOMUHHS.

BemecrBa n ux cpoiicra (10 4)

Meramibl. B3aumoaeiicTBue MeTaIoB ¢ HEMETaNIaMH (XJIOPOM, CEPOM M KUCIIOPOOM).
B3aumoselicTBuE METOYHBIX U HIEII0YHO3EMEIbHBIX METAJUIOB C BOJOW. DIEKTPOXUMUYECKUN s
HaNpspKEHUH MeTallioB. B3aumoieiicTBuE METaIOB C pacTBOPaMU KUCJIOT U COJIEH. AIFOMUHOTEP-
Musi. B3aumozelicTBue HaTpus C 3TAHOJIOM U (DEHOIIOM.



Koppo3sus meraios. [ToHSITHE O XUMUYECKON U SJIEKTPOXUMHUYECKOW KOPPO3HH METAJIIOB.
CrniocoOblI 3alUThl METAIOB OT KOPPO3HH.

Hewmerannel, CpaBHUTENbHAS XapaKTEPUCTHKA TAJIOT€HOB KaK HanOojiee THIMYHBIX MpeAcTa-
BUTEJIEH HEMETAJUIOB.

OxucauTenpHble CBONCTBA HEMETAUIOB (B3aUMOJIEHCTBHE C METAJUIAMU U BOAOpoIoM). Boc-
CTaHOBHUTEJbHBIC CBOMCTBAa HEMETAIOB (B3aUMO/IeicTBHE C 00JIee AIEKTPOOTPHIIATEIILHBIMU HEM e-
TaJJIaMU U CJIO’KHBIMU BELLIECTBAMU-OKUCIUTENSIMHU).

KucnoTsr Heoprannueckue u opranndeckue. Kinaccnpukanus kucnor. XuMAYECKHE CBOMCT-
Ba KHMCJIOT: B3aUMO/JICHCTBUE C METAJJIaMU, OKCHJIaMU METAJIJIOB, THIPOKCHJIAMU METAJLIOB, COJIAMH,
cnupTamu (peakius srepudukannn). Ocodble CBONCTBA a30THON U KOHIIEHTPUPOBAHHON CEPHOM KHU-
CJIOTBI.

OcHoBaHus HEOpraHuveckue u oprannyeckre. OCHOBaHUS, UX Kiaccuukanus. XUMUIECKHE
CBOMCTBAa OCHOBAHUI: B3aUMOJICVCTBHE C KUCIOTAMH, KUCIOTHBIMU OKCUAAMU U coJsiMu. Paznoxe-
HUE HEPAaCTBOPUMBIX OCHOBaHUH.

Comu. Knaccudukarius coJieii: cpeiHue, KUCIble U OCHOBHBbIE. XUMHYECKHE CBOMCTBA COJICH:
B3aUMO/ICHCTBUE C KMCIOTAMH, 11I€JI0YaMu, MeTajuiaMu u cossimu. [IpeacraBurenu coseit U Ux 3Ha-
yeHue. XJIOpHUa HaTpus, KapOoHaT Kayiblius, pocdar KanpLus (CpeHHE COIN); THIPOKApOOHATHI Ha-
TpHSL 1 aMMOHHUS (KHUCIIbIE COJIN); TUIpoKcokapOoHaT menu (II) — manaxut (ocCHOBHas COJIb).

KauecTBeHHbBIE peakIMy Ha XJIOPUI-, Cyab(dar-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUS, Ka-
tronsl xxenesa (II) u (I11).

I'enernueckas cBs3b MEXKAY KJIaccaMU HEOPTaHUYECKUX U OpraHu4ecKux coequHeHui. [1o-
HATHE O TCHETUYECKOW CBSI3U U T€HETUYECKUX psafax. [ eneTnuecknii psaa metauia. [ eHeTuaeckni
psaa Hemertamia. OCOOEHHOCTH T€HETHYECKOT 0 Psijia B OpraHMueCcKON XUMUH.

Jemoncrpanun. Komneknus o6pa3noB MetaioB. B3aumoeiicTBue HaTpusi U CypbMBI C
XJIOpOM, XKeJie3a ¢ cepoil. ['opeHne Maruus u atoMHHUA B KUciopoae. B3anmoaeicTeue menoyHo-
3eMEJIbHBIX METAJJIOB € BOJIOM. B3anMoieiicTBUE HATPHS C ATAHOJIOM, IIMHKA C YKCYCHOM KHCJIOTOM.
AmomuHoTepMusL. B3anmoaeicTBre Meau ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIOTOU. Pe3ynbraTsl
KOPpPO3UH METAIIJIOB B 3aBUCUMOCTH OT YCJIOBHI ee mpoTekaHus. Kosekius o6pa3oB HeMeTalIoB.
B3anMoelicTBre XJIOPHOM BOJIBI C pacTBOpOM Opomma (noaua) kamus. KosueKius mpupo THBIX
OpraHMYecKUX KUCJIOT. PazbaBiieHrne KOHIIEGHTPUPOBAHHOM cepHOM KUCIOThL. B3aumoseiicTBue KoH-
LEHTPUPOBAHHON CEPHOI KUCIOTHI C caxapoM, LEeJUTI0NI0301 1 Mepi0. OOpa3iibl MPUPOTHBIX MUHE-
paJioB, coJiepKalIiX XJIOpU HaTpHsl, KapOOHAT Kanblus, pochaT Kanblys U THIPOKCOKapOOHAT
meau (II). O6pa3ibl NHIEBbIX TPOIYKTOB, COJAEPKAIINX THIPOKAPOOHATHI HATPHS U AaMMOHHS, UX
CIOCOOHOCTH K Pa3lIocKEHUIO MPU HarpeBaHuu. [ amenue coapl ykcycoM. KauecTBeHHbIE peakiiuu Ha
KaTHOHBI U aHUOHBI.

TemaTH4eckoe MJIAHUPOBAHUE

No HaumenoBanue Tembl/pa3aena Bcero B ToM uucie
4acoB Teopust | I[Ipaktuka | KoHTpOJIb

1 | CtpoeHue aToMa U IEPUOTUYECKHUM 3aKOH | 3 3

.M. MeHnpaeneeBa
2 | CtpoeHue BellecTBa. 10 8 1 1
3 | XuMHUYECKUE PEAKIINH 8 8
4 | BemecTBa M UX CBOMCTBa 10 8 1 1
5 | UroroBoe nmoBTOpEHUE, IEMOHCTPAIIUS 3 3

JUYHBIX JOCTHKEHHUH yUaluxcsl.

Htoro 34 30 2 2
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