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1. IlosicHUuTeILHAS 3aMTUCKA

Pabouas mporpamma 1o npeaMery «Xumusi. YTIyOJIeHHBIH yPOBEHb» pa3paboraHa s 00ydeHUs
yuaammxcs 10-11 kmaccoB ['OY «KPJI ipu CI'Y» B cooTBeTCTBHH €@

o @enepanbHBIM  TOCYAapCTBEHHBIM  00pa3oBaTENbHBIM  CTAHJAPTOM  CPEIHEro oOIIero
0o0pa3oBaHus, YTBEPKAECHHBIM NMPHKa30M MUHHUCTEpCTBA 0Opa3oBaHUs v Hayku PD or 17 mas
2012 r. N 413 (c n3MeHEHUSIMH);

HA OCHOBE:

= TpeboBaHUii K pe3yibTaTaM OCBOCHHS OCHOBHOW OOpPa30OBaTENbHOW MPOrpaMMBl CpEIHETO
obmrero oopazoBanust [OY «KPJI npu CT'V».

¢ yuérom:

= MeToanueckoro mocoous k yueonuky B. B. Epémuna, H. E. Ky3pmenko, B. Y Tepenuna u mp.
«Xumus. Yruyonéuaelii ypoBeHb». 10 kmacc / B. B. Epémun, A. A. JIpo3nos, W. B. Epémuna, B. H.
MaxonuHa, O. 0. Cumonosa, D. 0. Kepumos. — M. : JIpoda, 2018;

= Metomnmueckoro mocobus k yueouuky B. B. Epémuna, H. E. Ky3pmenko, A. A. JIpo3nosa u Jp.
«Xumusa. Yraoyonéuaeiil yposeub». 11 ximacc / B. B. Epémun, A. A. dposnos, U. B. Epémuna, H. B.
Bosnkosa, H. B. ®upcrosa, 3. 0. Kepumos. — M. : [Ipoda, 2018.

Hacrosimast mporpamma cocTaBieHa C Y4e€TOM STHOKYJIbTYpHOH cocTaBisitoniedi (mamee IxC)
peayin3yeTcs B COOTBETCTBUY C MHCTPYKTHBHBIM ITUCHMOM Y TIPABIICHUS 110 HAJI30pY M KOHTPOIIIO B cepe
obpa3oBanns MwunncTepcTBa obOpazoBanus PK Ne 03-05/1 or 11.03.2014r. «O peanuzanuu
STHOKYJIBTYPHOW COCTAaBJISIONICH coAepaHus o00pa3oBaHHUA TNporpaMMm OOIIero 00pa30BaHUS».

OTHOKYJIBTYpHAs COCTABIISIONIAS PEAU3yeTCsl B BUJIE AUJIAKTHUSCKUX CAWHUI, BKIFOUCHHBIX B Pa3JeIibl
nporpamMmsel s 10-11 knmaccoB, u mpeanonaraeT NOHUMaHKE B3aUMOCBSA3U XUMHH C TEPPUTOPHUATIBHBIM
pacrionoxenuem Pecniyonmkn Komu, €€ mnpupoaHbIMH pecypcamu, OEpeKHBIM OTHOLICHHEM K
OKpY’KaroIeMy MHUPY U COOCTBEHHOMY 310poBbi0. Peammzanus OxC ocymecTBISIETCS 3a CUET aHaIn3a
JaHHBIX O MOJIE3HBIX HCKomaeMblX Pecnyonuku Komu u cocobax nx mepepaboTku, 00 OCBOCHHUSI HOBBIX
MECTOPOKACHHH, IpodiieMax 3arpa3HEHUs OKPY>KaroIIel cpeabl U €€ 3aluThl.

Cooeporcanue smuokynbmypHoui cocmasnaoueti (IxC) 6 npoepamme 6b10e1eHO KyPCUBOM.

Hacrosmiast pabovast mporpaMma y4eOHOTO IpeIMETa pPeain3yercsl ¢ UCIIONb30BaHNEM YUeOHUKOB
st obmeoOpa3oBaTeNbHBIX OpraHu3anuii, BXomdmux B DexepanbHbI TepedeHb Y4eOHHKOB,
PEKOMEHJOBaHHBIX (JOMyIIEeHHBIX) MUHUCTEPCTBOM 00pa3oBaHus M Hayku Poccuiickoit deneparum.

*  Epemun B. B. Xumusa. Yrnyonenusiii yposens. 10 xmacc. / B.B. Epemun, H.E. Ky3bmenko,
B.U. Tepenun, A.A. JIpo3nog, B.B. Jlynun; nox pea. B.B. Jlynuna. — 6-e usa., nepepad. — M.: [Ipoda.

=  Epemun B. B. Xumus. Yriybnennsrit yposens. 11 xmacc. / B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pea. B.B. Jlyauna. — 6-¢ u3z., nepepad. — M.: [Ipoda.

Mecmo yuebrnozo npeomema 6 yuebHom niane

B cootBercTBHu ¢ TpeboBaHMsIMH DenepanbHOr0 rocy1apcTBEHHOT0 00pa30BaTeNbHOrO CTaHaapTa
cpemHero ooiero o0pa3oBaHus HOPMATHBHBIN CPOK M3YdeHUS MpeaMeTa « XUMHUSD) Ha YPOBHE OCHOBHOTO
obmero obpazoBanus (yriyOnE€HHBIA ypOBEHB) COCTaBISieT JABa rojga. Bcero Ha u3yuyeHHe mpeaMmeTa
orBoautcs 210 yacos. B Tom uncne B 10 knacce Tpu vaca B Heaento - 108 4., B 11 xnacce (3 u/4) — 102
4., C Y4€TOM TOr0, 4yTo y4eOHbIi rog B 10 kimacce amutcs 36 yueOHBIX Hemenb, B 11 knacce - 34 yaeOHbIC
HEJeIH.

2. [lnanupyemble pe3yJibTAThl OCBOCHUSI Y4eOHOI0 NpeaMeTa « XuMMsi»

JIMYHOCTHBIMH Pe3yJIbTATAMHM OCBOCHUS BBITYCKHHKAMH ITPOIPAMMBI TI0 XHMHUH yTITyOJICHHOTO
YPOBHsI cpenHero o0miero oopa3oBaHusi SBISIFOTCS:

1) B IICHHOCTHO-OPHEHTAIIMOHHON Ccdepe — UyBCTBO TOPAOCTH 32 POCCHHCKYI0 XUMHUYECKYIO
HayKy, TyYMaHU3M, LeleyCTPEeMICHHOCTb, BOCHHTAHWE OTBETCTBEHHOTO OTHOIICHUS K TPHPOE,
OCO3HaHME HEOOXOIMMOCTH 3alIUTHI OKPYXKAIOIEH Cpebl, CTPEMIICHHE K 3J0pPOBOMY 00pa3y *KH3HH;

2) B TpyaI0BOii cpepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY AajibHEHIIEH 00pa3oBaTeNbHON HITH
npodeCCHOHAIBHONW TPAeKTOPUH;


Химия.%20Углубленный%20уровень.%2010%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2010%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2010%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2011%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2011%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2011%20класс.%20Методическое%20пособие.pdf

3) B mo3HaBarenbHOW (KOTHUTHBHOW, WHTEIUIEKTYaJILHOH) cepe — YMEHHE YIPaBIsATh CBOCH
[T03HABATENFHON JEATEINbHOCTHIO.

MeTtanpeaMeTHbIMH pe3yJabTaTaMu OCBOCHUS BBIITYCKHUKaMHU MPOrpaMMBbl o
XUMUH YTIIYOJICHHOTO YPOBHS CPEIHETro 00IIero o0pa3oBaHus SBIISTFOTCS:

1) ucmonb3oBaHWE YMEHHH M HAaBBHIKOB PAa3IMYHBIX BHIOB II03HABaTENbHOW AEATENBHOCTH,
MIPUMEHEHUN OCHOBHBIX METOJIOB TTO3HAHUS (CHCTEMHO-HH(OPMAIIMOHHBIN aHAIIN3, MOJEINPOBAHUE) IS
M3Yy4EHUS PAa3IUYHBIX CTOPOH OKPYIKAIOLIEH NEMCTBUTENIBHOCTH;

2) UCIIOBb30BaHME OCHOBHBIX MHTEIUICKTYAIBHBIX onepanuii: popMyaupoBaHUe TUIIOTE3, aHATIHU3 U
CHHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMAaTHU3allN, BhISIBICHIE TPHYNHHO-CIISICTBEHHBIX CBS3€H, MOUCK
aHaJIOTOB;

3) yMeHue TeHepUPOBATh HJIEH U OIPEIETATh CPEICTBA, HEOOXOUMBIE ISl KX Pealn3alliu;

4) yMmeHue ompenenaTh el U 3a7add JAeATeIbHOCTH, BBIOMpPATh CPEACTBA pealu3aluyl Ledd U
MIPUMEHATH X Ha MPaKTHKE;

5) uCHoONb30BaHME PA3IMYHBIX MCTOYHUKOB JUIA TONYYEHUS XHMHUYECKOW WH(OpMaIuH,
ITOHMMAaHWE 3aBUCUMOCTH COAEPXKaHM B (POPMBI TPEACTABICHUS HHPOPMAIIUH OT IeNiell KOMMYHUKAIIUN
U ajipecata.

B obnactv npeAMeTHBIX Pe3y/IbTaTOB BHITYCKHUK HA YIJIy0JEHHOM YPOBHE HAYUYMTCS !

—  packpsIBaTh Ha MPUMEPAx POJb XUMHUH B (OPMUPOBAHUN COBPEMEHHON HayYHOH KapTHHBI
MHpa U B IPAKTHYECKON JESITETbHOCTH YeI0BEKa, B3aNMOCBS3b MEXAY XUMHUEH U JPYyTUMHU
€CTECTBEHHBIMH HayKaMU;

— WUTIOCTPUPOBATh Ha IpPUMEpax CTAHOBJIEHHE M JBONIOIHMIO OPraHMYECKOM XWMHUHU Kak
HayKH Ha Pa3IMYHBIX HCTOPUUYECKUX ATAIaX €€ Pa3BUTHS,

— yCTaHaBIUBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB XHMHYECKHX
AJIEMEHTOB W TIEPUOJUYECKMM HW3MEHEHHUEM CBOWCTB XHUMHYECKHUX OJJIEMEHTOB M HX
COCIMHEHUN B COOTBETCTBHM C IOJIO)KEHHEM XMMHUYECKHUX 3JEMEHTOB B MEPHOIMYECKOM
cHCTEME;

—  aHaJM3UpOBATh COCTaB, CTPOEHHE U CBOWCTBA BEILECTB, MPHUMEHSS MOJ0KEHUS OCHOBHBIX
XUMHYECKUX  TEOPHH:  XWMHUYECKOrO0  CTPOCHHS  OpPraHMYecKWX  COeNWHEHHI
A.M. bytnepoBa, CTpoeHHs aTOMa, XUMHUYECKOH CBSI3H, SJEKTPOIUTHUECKON AUCCOLMAIINN
KHCJIOT ¥ OCHOBaHUH; YCTaHABINBATH TPUUMHHO-CIIEICTBEHHBIE CBSI3M MEXKy CBOHCTBAMHU
BEIIECTBA U €T0 COCTABOM, U CTPOCHHEM;

— TMPUMEHATh NpaBHJIa CHCTEMATHYECKOH MeXTyHapOJHOW HOMEHKIATYphl KaK CpeicTBa
pa3nu4eHus ¥ UASHTU(UKAIIMK BEIIECTB MO MX COCTAaBY U CTPOCHHIO;

—  COCTaBJATh MOJEKYJSPHBIE U CTPYKTYpHBIE (OPMYITBI HEOPTaHHYECKUX W OPTaHUYECKHX
BEIIECTB KaK HOCUTeNed HWHQOpPMaNUM O CTPOCHUH BEIECTBAa, €ro CBOWCTBaX U
MIPUHAIEKHOCTH K OMPENEIIEHHOMY KJIACCy COeTMHEHMI;

— OOBSCHATH MPHUPOAY U CHOCOOBI O0pa30BaHUS XWMHUYECKOH CBSI3U: KOBAJICHTHOMN
(TIoNsApHO, HETONISIPHOM ), HOHHOM, METAJITMIECKOM, BOJOPOIHON — C METBI0 OMPEISICHUS
XUMHAYECKOW aKTUBHOCTH BEILECTB;

—  XapaKTepu3OoBaTh (M3WYECKHE CBONCTBA HEOPraHHMYECKHX M OPraHWYECKHX BEIIeCTB U
yCTaHaBJIMBaTh 3aBUCUMOCTb (DU3MYECKUX CBOWCTB BEIIECTB OT THIA KPUCTAJUIMYECKOU
pemeTKu;

—  XapakTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XMMUYECKHX CBOWCTB MPOCTHIX BEIIECTB,
BOJIOPOAHBIX COEMHEHNH, BHICIINX OKCHUIOB U THIPOKCHIOB;

— TPUBOAMUTH NMPHUMEPHl XMMUYECKUX PEAKLHUH, PACKPHIBAIOLIMNX XapaKTEpPHbIE XHUMUYECKUE
CBOWCTBAa HEOPTaHWYECKHX W OPraHMYECKMX BEIIECTB M3yYEHHBIX KJIACCOB C IIENBI0 WX
UACHTH(QHUKALUN U O0BSCHEHUS 00JIACTH IPUMEHEHHUS;



OonpeaciisiTb MEXaHU3M peakKuu B 3aBUCHUMOCTU OT YCJIOBI/Iﬁ NMPOBEACHUA PCAKIIUN H
MIPOrHO3UPOBAaTh BO3MOXKHOCTh NPOTEKaHUS XWMHUYECKHX pPEaKIUHd Ha OCHOBE THIIA
XUMHUYECKOU CBS3H U aKTUBHOCTH PCarcHToB,

yCTaHABIIMBATh 3aBHUCHMOCTh PEAKIIMOHHON CIIOCOOHOCTU OPraHHYECKUX COCTUHEHHH OT
XapaKTe€pa B3aWMHOI'O BJIMAHUA aTOMOB B MOJICKYJax C LCJIBKO MIPOrHO3UPOBAHUA
MIPOAYKTOB PEaKInu;

YCTaHaBJIMBATh 3aBUCUMOCTHL CKOPOCTHU XUMHUYECKON pC€aku U CMCUHICHUA XUMHUYCCKOI'O
paBHOBECHSI OT PAa3NUYHBIX (PAKTOPOB C IENBI0 OIPEACICHUS ONTHMAIBHBIX YCIOBHIMA
MPOTCKAaHUA XUMHUYCCKUX MTPOIECCOB;

yCTaHABIIMBATh TEHETHUYECKYIO CBSI3b MEXIY KJIACCAMH HEOPTaHHMYECKHUX W OPraHHYECKHX
BCIIIECCTB JIA O6OCHOBaHI/I$[ HpHHHHHHaJ’IBHOﬁ BO3MOKHOCTHU MOJIY4YCHHA HCOPraHMYCCKHUX
Y OpraHWYeCKUX COSAMHEHUH 3aJJaHHOTO COCTaBa U CTPOCHUS;

noa0upaTh peareHThl, YCIOBHS U ONPENENSATh MPOAYKTHl PEaKIUl, IT03BOJISIONIIIX
peanm3oBaTh J1a0OpaTOpHBIE ¥ MPOMBINUICHHBIE CIIOCOOBI TIONyYEHHUS Ba)KHEHIINX
HCOPraHMYCCKUX U OPraHNn4€CKHX BCILICCTB,

OIIpeNeNSITh XapaKkTep Cpelbl B Pe3ylbTaTe TUAPOJIM3a HEOPTaHHUECKUX M OPraHUYECKHUX
BCIIECTB U NPUBOAWUTL NPUMEPLI TUAPOIN3a BCIICCTB B HOBCGI[HCBHOﬁ JKU3HU 4YCJIOBCKaA,
Onoornyecknx 0OMEHHBIX MPOIEccax U MPOMBIIIICHHOCTH;

MIPpUBOJUTH IpUMEPLI OKHCIIUTCIBHO-BOCCTAHOBUTCIIBbHBIX peaKqu/'I B mnpupoae,
MIPOM3BOACTBEHHBIX IIPOIIecCaxX M )KU3HEAEATETFHOCTH OPTaHU3MOB;

O6OCHOBI)IB21TI) MPAKTUYCCKOC UCITIOJIB30BAHUEC HCOPraHMYCCKUX U OPIraHUYCCKUX BCLICCTB
Y UX PEaKIHi B IPOMBIIIJICHHOCTH U OBITY;

BBINOJHATH XUMUYECKUI OKCIICPUMCEHT I10 PACIO3HABAHUIO U TOJTYYCHUTIO HCOPTraHNYCCKUX
M OpPraHWYEeCKHX BEIMIECTB, OTHOCAMIMXCS K pa3INYHBIM KjaccaM COEIWHEHHUW, B
COOTBETCTBUM C TMpaBWJIaMH M TpueMaMu Oe3omacHOW paboThl € XUMHYECKUMH
BEIIECTBAMH U J1a00PaTOPHBIM 000PYI0BaHUEM;

MIPOBOJIUTH PACUYETHI HA OCHOBE XUMUYECKUX (POPMYI M YPaBHEHUU PEAKIIMI: HAXOXKICHUE
MOJIEKYIISIPHOM ()OpMYITBI OPraHUYECKOr0 BEIIECTBA 0 €0 INIOTHOCTA M MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOISIIMX B €r0 COCTaB, WM MO MPOAYKTaM CrOpaHHs, PacyeTbl MacCOBOU
JoJI (MacChl) XUMHUYECKOTO COCJIMHEHHSI B CMECH; PacdeThl Macchl (00beMa, KOIMYecTBa
BelIeCcTBa) MPOAYKTOB PEAKIUH, €CIIH OJHO M3 BEIIECTB JaHO B H30BITKE (MMEET MPUMECH);
pacdeTbl MacCOBOW HIIM OOBEMHOH JOMU BBIXOJA MPOAYKTA PEAKIUH OT TEOPETUUYECKH
BO3MOKHOTO; pacueTsl TEIIOBOro 3QdeKTa peakiuu; pacdeTsl OOBEMHBIX OTHOIICHUN
ra3oB NpH XHMHUYECKUX PEaKIMAX; pacdeThl Macchl (00bema, KOIWYecTBa BELICCTBA)
MPOAYKTA PEaKIMH, €CIA OJHO M3 BEIIeCTB JaHO B BHJE PACTBOpa C ONPEACICHHON
MacCCOBOM JT0JIEW paCTBOPEHHOI'O BELIECTBA;

WCIOJIH30BaTh METO/IBI HAYYHOTO ITO3HAHUS: aHAIIN3, CHHTE3, MOJIETUPOBAHNE XHMHIECKUX
MPOLIECCOB U SBJICHUH — IPU PELICHUH Y4eOHO-HCCIeNOBATENbCKUX 3a7ad MO U3YyYEHHIO
CBOMCTB, CIIOCOOOB MONTYYEHHS M PACIIO3HABAHUS OPraHUYECKUX BEIIECTB;

BIIaJIeTh TpaBWIaMH O€30MacCHOr0 OOpalleHHsl C EIKHMMH, TOPIOYMMH W TOKCHYHBIMHU
BeIeCTBaMH, CPEACTBAMHU OBITOBON XUMUH;

OCYIIECTBJIATh TMOMCK XMMHYECKOW HH(OpManuu MO Ha3BaHUSIM, HICHTH(QHKATOPaM,
CTPYKTYPHBIM ()OpMYJIaM BEIECTB;

KPUTHYECKHU OLICHUBATH U MHTEPIPETUPOBATH XUMUYECKYIO0 UH(DOPMAIUIO, COJEPHKAIILYFOCS
B COOOIIEHMSIX CpeNCTB MaccoBod wuH(popmammu, pecypcax HWHTepHeTa, Hay4dHO-
MIOMYJIAPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEINIAX
BBISBJICHUS OIMMOOYHBIX CYKIEHUH 1 (hOpMHUPOBAHUS COOCTBEHHOM TTO3HIIHH;



— YCTaHaBIMBATh B3aWMOCBSI3U MEXIY (HaKTaMU U TCOPHEH, MPUUHHONW U CIEJCTBUEM ITPU
aHaymM3e MpOOJIEeMHBIX CUTyaUud W OOOCHOBAaHMHM NPHUHUMAEMBIX PEIICHHH HAa OCHOBE
XUMHUYECKUX 3HAHUI;

— TPeNCTaBIATh MYTH PELICHUS TI00albHBIX MPOOJeM, CTOSIIMX IEpel] YeJIOBEUYECTBOM, U
MEPCIEKTUBHBIX HATPAaBICHUN pa3BUTHs XUMHYECKHX TEXHOJOIMH, B TOM YHCIE
TEXHOJIOTUH  COBPEMEHHBIX  MaTepUAIIOB C  pasM4yHONM  (DYHKIIMOHAIBHOCTBIO,
BO30OHOBJISIEMBIX MCTOYHUKOB CBHIPbS, MEpepaboTKh M YTUJIM3AlHMU TPOMBIIIICHHBIX U
OBITOBBIX OTXOJIOB.

BbinyckHMK Ha yriiy0JeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHTHCS:

—  ¢opmynuposame yenv uccied08aHus, 6vl08UCAMb U NPOBEPSAMb  IKCNEPUMEHMATLHO
2Unomesbl 0 XUMUYECKUX CBOUCMEAx Geujecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CIYNAMb 8 XUMUYECKUEe peakyuu, 0 xapakmepe u npooyKmax pasiuyHbix
XUMUYECKUX peaKyuil,

—  CaMOCMOAMENbHO  NAAHUPOBAMb U NPOBOOUMb  XUMUYECKUe  IKCNepUMEeHmbvl ¢
cobmodenuem npasun  6e3onacHoll  pabomwvl ¢ Gewjecmeamu U aaOOPAMOPHLIM
0bopyoosanuem,

—  UHmMepnpemupo8amsv OaHHble 0 COCMAse U CMPOEHUU 6eujecms, NoayYeHHble ¢ NOMOUbIO
COBPEMEHHBIX PUBUKO-XUMUUECKUX MEMOO08;

—  OnuUCLIBAMb COCMOsAHUE JJIeKMPOHA 68 aMmOMe HA OCHOBE COBPEMEHHbIX KBAHMOBO-
MeXaHu4ecKux npeocmasienuil 0 CmpoeHuu amoma 011 OOBACHEHUs pe3YIbmamos
CNEeKMPAaNbHO2O AHANU3A BEUJeCB,

—  Xapakmepuzoeamb  Ppoib  A30MOCOO0EPHCAWUX — 2eMEPOYUKTUYECKUX — COeOUHeHUl U
HYKICUHOBBIX KUCTOM KAK 8ANCHEUWUX OUOI02UYECKU aKMUBHBIX 6eUjeCme;

—  NPOCHO3UPOBAMb  BO3MOMCHOCMb — NPOMEKAHUSA  OKUCAUMENbHO-80CCIAHOBUMENbHBIX
Peaxkyuil, 1exircaumux 8 0OCHO8e NPUPOOHBIX U NPOU3BOOCTBEHHBIX NPOYECCOB.

3. Conep:xkanue yueOHOro nmpeaMera « XuMHS»
10 KJIACC

Tema 1. Iloemopenue u yenyonenue 3Hanuil

ATOMHO-MOJICKYJISIPHOE ydeHHe. BeliectBa MOJEKYISIPHOIO U HEMOJCKYISPHOTO CTPOCHUS.
KauecTBeHHBIN 1 KONMMYECTBEHHBIN COCTaB BellecTBa. MOIsIpHas U OTHOCHTEIbHAS MOJIEKYIApHAs MAacChI
BelecTBa. MopHAas JOJIS M MaccoBasi 10N DJIEMEHTa B BEIIECTBE.

Crpoenne atoMa. M3otombl. AToMHas opOuTanb. PactpeneneHue 2IeKTPOHOB IO SHEPreTHIECKUM
YPOBHSIM B COOTBETCTBUU C MPUHLUIIOM HAUMEHBLIEH SHEPruu, NpaBuiIoM XyHaa U npuHuunoM Ilaymu.
DnekTpoHHas KoH(UTrypaius aroMa. Kitaccuukamms XAMHUECKUX 3JIeEMEHTOB (S-, pP-, d-, f-oiementsr).
Banentneie snekrponbl. Ilepuoanyeckuit 3akoH. DopMymUpOBKa 3aKOHa B CBETE COBPEMEHHBIX
MPEICTABJICHUH O CTPOCHUM aToMa. MHUPOBO33peHUYECKOe U HayyHOoe 3HaueHue [leproanyeckoro 3akoHa
O. U. MengeneeBa. Paauyc atoma. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB MPOCTHIX BEUIECTB,
BOJOPOAHBIX COGZ[I/IHCHPI?I, BBICHINX OKCHUJOB U THAPOKCUIOB B ICPHUOAAX U I'pyIIIIax.

DNEeKTPOOTPUIIATENIEHOCTE. XUMHUYECKas CBA3b. DIEKTPOHHAS MPUPOJA XUMHYECKOH CBs3H. Bumbt
XUMHYECKOM cBsi3u. MloHHas cBs3b. KoBasieHTHAs HEMmoysspHas U MoJisipHast cBsi3b. OOMEHHBIN U JIOHOPHO-
aKIENTOPHBI MeXaHW3MBl O00pa30BaHUS KOBAJICHTHOW IIONMSAPHON CBsI3W. ['eoMeTpusi MONEKYIIBI.
Merannuueckasi CBSI3b. BOI[OpOI[HaH CBA3b. AI‘pCFaTHI)Ie COCTOsIHHA BEIICCTBA. Twurmbr KPUCTAJNIMYCCKUX
pelIeToK: aTOMHasi, MOJIEKYJIIpHAsl, HOHHAS, METaJUTMYecKasl.

Pacuersr mo dopmynam u ypaBHeHUsM peaknwuii. ['a30BbIe 3aKoHBEI. YpaBHeHue Kiaiinmepona—
MenneneeBa. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOMmICHWHA. OTHOCHUTENBbHAS IIJIOTHOCTH Ta30B.
CpenHsist MONSIpHAsI Macca CMECH.



Knaccudukarms XUMHUECKHX PEaKIUil MO pa3InYHbIM TPH3HAKAM CpaBHEHUS. [ OMOreHHbIE U
rereporernbple peaknuu. Knaccudukamus mo 3Haky tersoBoro s¢dekra. O6patuMbeie 1 HeOOpaTHUMBIE
peakuuu. KaTtanuTudeckre W HeKaTalWTHYECKHe peakuuu. Peaknuu ¢ m3MeHeHHeM M 0e3 M3MEHEHHs
CTETIEHN OKHCIIEHUS 3JEMEHTOB B coenuHeHHUsIX. OKHCIUTENTFHO-BOCCTAHOBUTENFHBIE PEaKuu. THITBI
OKHMCIIUTENbHO-BOCCTAHOBUTENBHBIX — peakuuii. OkucieHue U BoccTaHoBieHHe. Okuciurenu u
BOCCTaHOBHTENHN. MeTo 3IIEeKTPOHHOTO M 3JIEKTPOHHO-MOHHOTrOo Oananca. [loBexeHne BemecTB B cpeaax
¢ pasHbiM 3HaueHueM pH. IlepmaHranar kamus Kak okuciauTedb. OKUCIUTENBHO-BOCCTAaHOBHUTEIBHBIE
peaknuu B TPUPOAE, MPOU3BOACTBEHHBIX IMIPOIECCaX W  JKU3HEACATEIHHOCTH  OPraHHU3MOB.
lanpBaHMYeckuil nrmeMeHT (Ha mpuMmepe aneMeHTa JlaHwdms). DIEKTPONW3 paciljlaBOB W BOIHBIX
PacCTBOPOB AIEKTPOITUTOB (KHCIOT, MIEIOYCH U CONICH).

Baxneifmme kimaccel HEOPraHWYECKUX BEIIECTB. OJIEMEHTHl METaIbl M HEMETAIbl M WX
nonoxxenue B [lepuomuueckoii cucreme. Kinaccupukanus 1 HOMEHKIATYpa CIOXKHBIX HEOPraHUYECKUX
COCIMHEHUN: OKCUIOB, TUIAPOKCHUIIOB, KUCIOT MU cojied. ['eHeTnueckas CBsI3b MEXAY KlaccaMu
Heopranuyeckux coeanHeHui. CUIIbHBIE U cladble ANeKTPONIUThl. Peakiimu nonHoro oomena. IlonHeie n
COKpaIlleHHble HOHHBIE ypaBHeHHS. CrocoObl BBIpAKEHHS KOMWYECTBEHHOTO COCTaBa pacTBOpa:
MaccoBas JOsl PAacTBOPEHHOI'O BellecTBa (IPOLEHTHAs KOHLEHTPALUs), MOJSpHAs KOHIEHTpPALMSL.
TurpoBanue. PacTBopenne kak (GHU3NKO-XUMHUYECKHH mIporiecc. Kpucmannozuopamel.

Hucnepcuple cucrtembl. Kommomnmueie pacTtBopbl. MctuHHBIE pacTBOphl. [lucmepcHast ¢aza u
mucriepcuonHas cpena. CycrneH3uu W SMyibeud. 3o ¥ renu. Onanecriennus. Oddext Tunmans.
Koarynsauusa. Cenumentauus. Cunepesuc. I'maponus coneil. ['maponus mo KaTUOHY, IO aHUOHY, IO
KaTHOHY U II0 aHUOHY. Peaknus cpeibsl pacTBOpPOB COJICH: KUCIOTHAsl, LIEJIOYHAS U HEUTpallbHAas.
ITonupIit HeoOpaTUMBIN THApONH3. [lonyuenue peaxyuell euopoau3a OCHO8HBIX conell. [lowsmue o
npomonumuyeckol meopuu bpencmeda — Jloypu. [lousmue o meopuu xuciom u ocHoganuil Jlviouca.
Kommuiekcubie coenmmueHus. CocTaB  KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTellb, JIMTAHBI.
Koopaunanmonnoe unciao. HomeHknaTypa KOMIIJIEKCHBIX COEIMHEHHM. 3HAuYCHHE KOMIIJIEKCHBIX
coenuHeHui. [ToHATHE O KOOPAMHALIMOHHON XUMHUU.

Hemoncmpayuu. 1. OOpa3mpl BeIIECTB MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOCHHS. 2.
Bosronka #ioga. 3. B3aumoneiicTBue nmepmaHraHata Kajdus ¢ Cyab(QUTOM HAaTpus B pa3HBIX cpenax. 4.
Oddexr Tunmans. 5. O6pazoBaHNEe KOMITJIEKCHBIX COSTUHEHUH MTePEXOTHBIX METAIIOB.

Jlabopamopnvie onvimui. 1. Peakuun nonHoro oomena. 2. CBOHCTBa KOJUIOMAHBIX PacTBOPOB. 3.
TI'uapomus coneid. 4. [TomydeHue u CBOWCTBA KOMIUIEKCHBIX COSAMHCHHUH.

Pacuémmnvie 3a0auu.

Pacuerst mo ¢opmynamM W ypaBHEHHSM peakIUii C WCIOJb30BAHHEM OCHOBHOI'O 3aKOHA
XUMHYECKOW CTeXHMOMETpUHU. PacueT MOMbHOW M MacCOBOHM oMM 3JeMeHTa Mo (hopMylie XUMHYECKOTO
COCIMHEHHUS; HaXOXKICHHE MOJEKYIIpHOH (OPMYyNIbI XHMHUYECKOTO COEOUHEHHS MO0 H3BECTHBIM
MacCOBBIM, MOJTBHBIM JIOJISIM JIEMEHTOB.

Koumponvuas paboma Nel. no Teme «OCHOBBI XUMUI.

Tema 2. Ocnognble ROHAMUA OP2AHUYECKOU XUMUU

[losiBneHue u pa3BUTHE OpraHUYECKOW XMMHHU Kak HaykH. [Ipeamer opranmdeckoil xumun. Mecto
Y 3HAYEHHWE OPraHWYECKOW XWMHUHU B CHCTEME ECTECTBEHHBIX HayK. B3amMOCBS3p HEOPraHWYECKUX U
OpPraHUYeCKHX BEILECTB.

Oco0eHHOCTH OpraHWYecKUX BemiecTB. lIpuumHBI MHOrooOpaswsi OpraHMYECKHX BEIIECTB.
Opranuyeckue BEIIECTBA B MPUPOJEC. YTJIEPOAHBIA CKEIET OPraHUYeCKOM MOJEKyNbl, €ro THIIbL:
OUKIAYEeCKUe, amnukindeckne. KapOonukindeckne H TeTepOlUKINYEeCKue CKeleThl. KpaTtHocTh
XUMHYECKOW CBs3M (BUIBI CBSI3eH B MOJEKyJlaX OpPraHHYeCKHX BENIeCTB: OJAWHAPHBIE, JBOWHEIE,
TpoitHbIe). MI3MeHeHne sHepruu CBs3el MexIy aToMaMH yriepoja IMpu YBEIHYEHUH KpPaTHOCTH CBA3H.
HaceimenHpie 1 HEHACHIIICHHBIE COSTHEHNUS.

ONEKTPOHHOE CTPOCHHE U XUMHUYECKUE CBsI3U aroma yriepona. [mOpumusanus opOuTanei, ee
TUNBI I OpPraHMYecKux coemuHenuii: sp®, sp?, sp. OOpasoBaHume G- U T-cBA3zell B MoJeKyjax
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OpraHM4YecKux coequHeHuil. [IpoCTpaHCTBEHHOE CTPOCHUE OPraHUYEeCKUX COETUHEHUN. XHMHYECKOE
CTPOEHUE KaK MOPSA0K COCAMHEHUSI aTOMOB B MOJIEKYJIE COIIACHO UX BAJIECHTHOCTH.

OCHOBHBIC TIONIOKEHUS TEOPUU XHUMHYECKOIO CTPOCHHS OpPraHHMYeCKUX coeauHeHud A. M.
BytnepoBa. 3aBHCHMOCTH CBOWCTB BEIIECTB OT XHMHYECKOTO CTPOCHHA Moiekyd. CTpyKrypHas
dhopmyna. Mzomepus u uzomepbl. CTpyKTypHasi U IPOCTPAHCTBEHHAS M30Mepusi. M3oMepus yriiepoHoro
ckenera. HM3omepus mnonoxeHuda. MexknaccoBag H30Mepus. BuIbl TpPOCTPaHCTBEHHOW H30MEPHU.
Ontuyeckass u3oMepusa. ACUMMETpUUECKHM aTtoMm yriaepoja. OnTUuYecKhe aHTUMOIBI. XHUPaIbHOCTb.
XupanpHBIE U aXupajdbHbIE MONEKYINbI. [ eomeTprudeckast nsomepus (yuc-, mpanc-u3oMepus).

Qu3uKo-xumMuiecKkue Memoovl UCCIe008AHUS CMPOeHUs U  PEaKyuoOHHOU  CHOCOOHOCMU
opeanuveckux  coeounenuti.  Cnexmpockonus — AMP,  macc-cnexmpomempus, — ungpaxpachas
CNeKmpOCKONUsl.

DNEeKTPOHHOE CTPOCHUE OPraHWYECKUX BEIISCTB. B3amMHOE BIMSHHE aTOMOB W TPYIII aTOMOB.
OnextpoHHbIe 3G dekTrl. UHAYKTHBHBIN 1 Me3oMepHBIH 3¢ dekTrl. [IpeacTasieHue o pe3oHaHCe.

Knaccudukamms opranuueckux BeriecTB. OCHOBHBIE KJIacChl OPraHUYECKUX COCTUHCHHUM.
[IpuHTUIIEI  KIacCUUKAIMKA OpPraHUYeCKUX coenuHeHui. [loHsATHE 0 (QYHKIWOHAIBHONW TpyIIIe.
Krnaccudukamus opraHn4ecKux COCIUHEHHH 1O (DYHKIMOHAIBHBIM rpymmaM. ['omornorus. ["omonory.
I'omonorudeckas pasHocTs. I'oMonornyeckue psiapl.

HomenknaTypa opranmueckux BemlecTB. MexayHapojHas (CHCTeMaTH4ecKas) HOMEHKIAaTypa
OpPraHUYECKHUX BEIECTB U MPUHIUIIBI 00pa30BaHUs HaA3BaHUH OpraHMYECKUX COCIUHCHMI. ParnonaibpHas
HOMEHKJIaTypa.

Knaccupukamms u ocoOeHHOCTHM opraHuueckux peakuuil. CrocoObl 3amuceld peakuuii B
opranumdeckord xumun. CXemMa W ypaBHEHHE. Y CJIOBHS TpOBeneHUs peakmuii. Kimaccubukamms peakiumit
OPraHUYECKHX BEIECTB IO CTPYKTYPHOMY HpHU3HAKY: 3aMEIlEHUE, MNPUCOCAUHEHHE, OTIIECIJICHUE.
Peaxmmonnspie 1ieHTphI. [lepBoHAYANBHBIC MOHATHS O THUIAX M MEXaHW3MaX OpPTraHWYCCKUX PEaKIIUM.
l'oMonutnueckuii u TETEPONIUTUYECKUM  Pa3pbIBbI KOBaJICHTHOM XUMUYECKOU CBSI3H.
CBOOOAHOPaUKANBHBIE W HMOHHBIH MeEXaHU3Mbl peakiuu. [loHSATHE O CBOOOIHOM pagUKae,
HyKieoduie, anekrpodune, kapOokaTroHe U KapOaHuWoHe. OOo3HaueHue UOHHBIX peakyutll 6
opeanuyeckou xumuu. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE pEaKIUd B OPraHWYECKOH XHUMUHU.
WNnentnduxammss opraHUYeCcKHX COeTUHEHHA. | 'eHeTndeckas CBSI3pb MEXIY KIacCaMW OpraHMYecKuX
COCIMHEHUN

Jlemoncmpayuu. 1. Moaenu opraHM4ecKux MOJIEKYI.

Pacuémmnvie 3a0auu.

Pemrenne pacyeTHBIX 3a/1a4 Ha yCTaHOBIIEHHE (POPMYIT YTIIEBOIOPOIOB TIO DIIEMEHTHOMY COCTaBY U
10 aHANKU3y MPOJYKTOB CTOPAHUS

Tema 3. Yeneeo0opoowt

AJIKaHbl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOIEKYIbl MeTaHa. SP -I'mOpuamsanus
opbOuTaneli aToMOB yriepojaa. ['omonornyeckuit psg u odmas Qopmyna ankanoB. CucremaTHueckas
HOMEHKJIaTypa aJIKaHOB M paJuKaioB. M3omepus yriepoaHoro ckenera ankaHoB. IloHstue o
KoH(popMalusax. Puzndyeckre CBONCTBA aJKaHOB. 3aKOHOMEPHOCTH H3MEHEHMs (PU3UYCCKHX CBOMCTB.
XHUMHUYECKHE CBOHCTBA aJKAaHOB: TAJIOTCHUPOBAHUE, HUTPOBAHUE, JETHIPUPOBAHUE, TEPMHUECKOE
pasnoxeHue (MUPONIN3), TOPCHHE KaK OJMH M3 OCHOBHBIX HMCTOYHHKOB TEIUIA B MPOMBINUICHHOCTH H
OBITYy, KAaTAJIMTUYECKOE OKHCIICHHWE, KPEKUHT KaK CIIOCOOBI TOMyYeHUS BAKHEHININX COCAMHCHHWH B
OpPraHWYeCKOM CHHTE3€, M30MEpH3aIUsl KaK CIIOCO0 IMOIYYEeHUs BBICOKOCOPTHOrO OeH3MHa. MexaHu3M
peaknuy CBOOOJHOPAIUKAILHOTO 3aMelleHns (Ha TpuMepe XJIopHpoBaHUsi MeTaHa). CHHTETHYECKHe
CHOCOOBI TTONTyYeHHS aTkaHOB. METOABI MONYyYeHUs aKaHOB M3 aJKWITAJOreHuJoB (peakius Bropima)
JeKapOOKCHIIMPOBaHUEM COJIH KapOOHOBBIX KHCIIOT W AJIEKTPOIU30M pacTBOPOB Coiedl KapOOHOBBIX
kucnoT. HaxoxieHue ankaHoB B OpUpOJI€ U IPUMEHEHUE aJIKaHOB.

Hukmoankanel. CrpoeHue MoOJeKyn IukioaidkaHoB. OOmas QopMyna [HKIOATKAHOB.
Homenknatypa nuxioankaHoB. HM3oMepus LHKIOANKAHOB: YIVIEPOJHOIO CKEJIETa, MEXKIACcCOoBasl,
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IpOoCTpaHCTBEHHAs (I[MC-TpaHC-u3oMepHsi). HampsokeHHBIe W HeHaNpsbKeHHbIe HUKIBL. Crenuduxa
CBOMCTB LUKIIOQJIKAHOB C MajJblM Pa3MEPOM LHUKIA. XUMUYECKHE CBOMCTBA LUKIONPONAHA: FOPEHUE,
peakuuu MPUCOECTUHEHUs (THAPHPOBAHUE, MPUCOCIUHEHUE TalIOr€HOB, TajJOr€HOBOJOPOAOB, BOMABI) U
LUKIIOTeKCaHa: TOPEeHNe, PeaKIiy PaJiKaIbHOTO 3aMelIeHus (XJIoprupoBanue, HUTpoBanue). [lomydaenne
LUKJIOATKAHOB U3 AJTKAHOB U IUTAJIOr€HAJIKAHOB.

AJIKeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl dTHieHa. SP2-uOpuau3amus
opburaneli aromoB yrieponma. CBs3u ¢ u 7. ['oMomormveckwii psg u oOmias QopMmyrna alKeHOB.
Homenknatypa ankeHoB. M3oMepHusi aJKEHOB: YIIEPOIHOTO CKEJIeTa, IOJOKECHUS KpPaTHOW CBSI3H,
MIPOCTPAHCTBEHHAS (T€OMETPUIeCKast H30MEPHS WU yUC-MpaHC-U30MEPHs), MeKKIaccoBas. Du3nveckre
CBOWCTBA aJKEHOB. XMUMHYCCKUE CBOWCTBA ajKEHOB. Peakinuu 31eKTpO(UILHOrO MPHCOSAUHCHUS KaK
croco0 monrydeHus: pyHKIIMOHATBHBIX TTPOU3BOIHBIX YIIIEBOJOPOOB: THIPUPOBAHHE, TAIOTEHHPOBaHHE,
THJIPOTAIOTCHUPOBAHKE, TUpATALlUs AIKEHOB. Mexanusm 31eKmpo@uibHo20 NPUCOeOUHeHUs K AIKEeHAM.
IIpaBumo MapkOBHHKOBA M €r0 OOBSICHCHHE C TOYKH 3PEHHs DJICKTPOHHOH Teopwu. PamukanbHOE
MpHCOeIMHEHNE OPOMOBOJIOpO/iAa K ajJKeHaM B MPUCYTCTBHU TEpPEeKUced. Bzaumooelicmeue alKeH08 ¢
Opomom u xaopom 8 2azoeol aze npu 6vicokou memnepamype uiu Ha ceéemy. OKUCICHNE AJIKEHOB:
TOpEeHHe, OKUCIEHHE KUCIOPOAOM B TpucyTcTBur xuopuaoB namiamus (II) u mequ (II) (Bakep-mporecc),
OKHCIICHHE KHCIIOPOJOM B IIPUCYTCTBHH cepedpa, OKHUCICHHUE TOPSYMM IIOAKHCICHHBIM PacTBOPOM
IepMaHTaHaTa Kallis, OKHCIIEHHE TIIepMaHTaHaToM Kanmus (peakius Baraepa), oszouuposauue.
KauecTBeHHBIC peakiiyd Ha JBOWHYIO CBS3b. [IpOMBINUICHHBIE U J1aOOPAaTOPHBIC CHOCOOBI OMYYCHHS
ankeHoB. IlomydeHue ajnkeHOB NErHAPUPOBAHUEM AJIKAHOB; peaxyueu AUMUHUPOBAHUS W3 CIHPTOB,
rajoreHajikaHoB, AuranoreHankanoB. [Ipasmno 3aiinesa. [lonumepusanus ankenoB. [lonmumepusanusa Ha
katanuzatopax Ilurnepa—Harra. IlonusTuineH Kak KpYMHOTOHHaXXHBIA MPONYKT XHUMHYECKOTO
pou3BoACTBa. [[puMeHeHrEe aIKEeHOB (3TUIJICH U TPOITUIICH).

Aaxanuenbl. Kiaccudukamusi aakagueHOB M0 B3aMMHOMY PACHOJIOKCHHIO KPAaTHBIX CBSI3CH B
Moekyie. OcoOOEHHOCTH AJNEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOSHHS COIPSIKEHHBIX alKaJHEeHOB.
Oo6mas Qopmyna ankagueHoB. HoMmeHKIaTypa W H30Mepus alkagueHOB. (Dusnyeckue CBOWCTBA
anKajueHoB. XWMHYECKHE CBOWCTBA alKaJWEHOB: pEaKkIUH MPUCOCAUHEHHUS (THAPHPOBAaHHE,
rajJjoreHupoBaHue), TopeHus u nomumepusauuu. 1,2- u 1,4-npucoenunenue. [lonydyenue ankaaueHoB.
Cunre3 OyraaveHa u3 Oyrana u dtaHona. [lomumepmsanmsa. Kayuykum. Brmag C. B. JlebemeBa B
MOJIyYeHUE CHHTETHYECKOr0 Kayuyyka. Bynkanusanus kaydykoB. Pe3una. MHorooOpasue BUIOB
CUHTETUYECKUX Kay4yKOB, UX CBOMCTBA U IPUMEHEHUE.

AJIKHAHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIbI arleTuieHa. SP-I'ubpumuzanus
opOuTaneli aToMoB yriepona. ['oMomorndeckuii psg u obmas ¢opmyna ankuHoB. HomeHkiatypa
ankuHOB. M30MepHsi alKWHOB: YIJIEPOJHOIO CKENETa, MOJOKEHUS KPaTHOM CBSI3U, MEKKIACCOBAas.
Odu3nuecKrue CBOMCTBA aTKWHOB. XMMHYECKIE CBONCTBA AJIKMHOB. Peakiuy mprcoeIMHEHHsI KaK croco0
MOJIYYEHHs] MONMMEPOB M JPYrUX IMOJIE3HBIX MNPOAYKTOB. l'mapupoBaHue. Peakuuu NpUCOCOUHEHUS
rajJoreHoB, TAJIOT€HOBOAOPOIOB, BOABI. TpuMepu3anus u AuMepu3anus aleTuicHa. Peakiiuu 3aMenieHusl.
KucrnotHsle cBOWCTBa alKHMHOB C KOHIIEBOW TPOHHOH CBS3bI0. AICTHIECHUIBL. B3aumooleticmeue
ayemunienu0os ¢ aroeenarkanamu. I'openne anerunena. OKUCICHUE aTKMHOB PACTBOPOM IepMaHTaHaTa
kamus. [lomydenwe ameTwieHa NUPONM30OM MeTaHa M KapOMAHBIM MeTomoM. CHHTE3 alKMHOB
aJKuIupoBaHueM aunetuiaeHunoB. [IpumeHenue aneruneHa. ['opeHue aneruieHa Kak HCTOYHUK
BBICOKOTEMITEPATYPHOTO TUTAMEHH JIJISI CBAPKU U PE3KH METAJLIOB.

Apenbl. Hcropusi otkpeiTua Oenzona. [lowamue 06 apomamuunocmu. Ilpasuno Xiokkeus.
Hebenzouonvie apomamuueckue cucmemol. COBpeMEHHBIC TPENCTaBICHHS OO0 OJIIEKTPOHHOM U
MIPOCTPAaHCTBEHHOM CcTpoeHHH OeH3oma. OOmas ¢opmyna apeHoB. M3omepuss W HOMEHKIIATypa
roMoJioroB OeHzona. M3omepus au3aMenieHHbIX OSH30JI0B Ha MpUMepe KCUIIoNIoB. du3nueckue CBOWCTRa
OcH3051a. XUMHYECKHE CBOMCTBA OeH30ma. Peakmum 3amemnieHus B OCH30HOM sape (3IEKTpOPUILHOES
3aMeIlleHNe): TaJOreHUpPOBaHUE, HUTPOBAHHE, AIKUIUPOSAHUE, AYUIUPOBAHUe,  CYAbGOUPOBAHUe.
Mexanusm peakyuu s3nekmpouinbHo2o 3ameweHus. Peakiuu nprucoeAnHeHns K O6eH3011y (THAPHPOBAHUE,
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rajJjoreHupoBaHue (XJIIOpUpoBaHUE HA CBETY)). Peakiust ropenus. OCOOEHHOCTH XWMHYECKHUX CBOWCTB
ANKWIOSH30JI0B Ha TpuMepe Toiyona. B3amMmHoe BIMsHHWE aTOMOB B MOIeKyie Toiyoia. llpaBuia
OpHEHTAllUN 3aMeCTHTeJed B peakIUsaX 3aMelIeHMs], COTIacOoBaHHas M HECOIJIACOBaHHAs OpUEHTAlLMs.
XnopupoBanue  Tomyoma.  OKWCIeHWE  aNKWJIOEH30JIOB  pacTBOPOM  TepMaHTaHaTta  Kajus.
lNanorenupoBanue ankuadeH3010B B 00KOBYIO 1enb. HurpoBanue Hutpobensona. Ilonydenue 6eHzona u
ero rtomomoroB. llpuMeHenwe romornoroB OeH3oma. [lowamue o0 nNOAUAOEPHBIX APEHAX, UX
Qusuonozuyeckoe delicmaue Ha OP2aHUu3M Yel08exd.

IIpupoanble HCTOYHUKH YI1eBOAOPOAOB. [IprupoaHbIil 1 MOMYTHBRIA HE(PTIHOHN Ta3bl, X COCTAaB U
ucnons3oBanne. Hedte kax cmech yrieBomoponoB. CocraB HedTu u ee mepepadorka. llepuunas u
BTOpHUYHAs nepepadboTka HedTH. [leperonka HedT. Kpekunr. Pudopmunr. Hedrenponykrer. OxkTranoBoe
gucno OeHsuHa. OXxpaHa OKpyXaromed cpensl TpH  HedTenepepadoTKe W TPAaHCHOPTHPOBKE
HedTenponykToB. Kamennsiii yrons. KokcoBanue yris. [Nasudukanus yris. Dxogorudeckue mpooIeMsl,
BO3HUKAIOIIUE TIPH UCITOIB30BaHUH YTIISl B KAYECTBE TOIUIMBA.

I'eneTnyeckas cBA3b Me:KAY Pa3JINYHBIMH KJIACCaMH yIJ1eBoAOpPoa0B. KauecTBeHHbIE peakuu
Ha HETpPeIeNbHbBIE YTIIEBOIOPOIBI.

Ok C. Cocmag npupoonoeo eaza mecmopodcoenusi PK

Ik C. Mecmopoaicoenus PK. Ilepepabamvisarowue npeonpusmus PK

I'ajioreHonpon3BOAHbIE  YIJI€BOAOPOAOB. JJICKMPOHHOE CMPOEHUe  2aN02eHONPOU3BOOHBIX
yene6o0opooos. Peakunn 3aMelieHHs] TajoreHa Ha TUAPOKCHI, HUTPOTPYNIy, LHAaHOTPYIIY,
amuHorpymiy. JleicTBHE Ha TallOTEHNPOW3BOMHBIE BOJHOTO M CIHPTOBOTO pPACTBOpa MIEIOYH.
CpaBHCHHE PEaKIIMOHHOW  CHOCOOHOCTHM — aJKWI-, BUHWI-, (eHWI- u  OCH3WITaJIOreHUI0B.
BsammopeiicTBue aWraloreHaNKaHOB C MarHMeM W IMHKOM. [loHSATHE O MeTamIoOpraHmYecKuX
COETMHEHUSAX. Maenuiiopeanuueckue — coeOuHeHusl. Peaxmus  I'punvapa. Hcnonws3oBanue
TaJIOTEHIPOU3BOIHBIX B OBITY, TEXHHUKE U CHHTE3E

Lemoncmpayuu. 1. bpoMupoBaHue rekcana Ha cBeTy. 2. 'opeHure MeTaHa, STUIEHa, alleTUIIeHa. 3.
OTHoleHrne MeTaHa, dTHIICHA, alleTHIeHa U OEH30J1a K pacTBOpaM MepMaHraHaTa Kajus 1 OpOMHOHN BoJIe.
4. OxkucineHue TONAyOJa pAcTBOpOM INepMmaHranara kamus. 5. I[lomydeHuwe osTuieHa peakuuen
JOeTHIpaTallid DJTaHONa, aleTWIeHa —TUApPOIM30M KapOupaa kampuua. 6. Ilomyuenwe crupona
JETIOIMMEPH3AIIHEeH MTOTMCTHPOIIa U UCIIBITAHUE €T0 OTHOIIEHUS K paCTBOPY IIepMaHTaHATa KaJHsL.

Jlabopamopnvie onvimui. CocTaBlieHHE MOAETCH MOJEKYN alKkaHOB. B3auMoneiicTBue allkaHOB ¢
o6pomom. CocTaBiieHre MOJelIell MOJIeKYJI HeTIpeIeNbHBIX COSIMHEHNN.

IHpaxmuuecxasn paboma Ne 1. CocTaBlieHUE MOJIETICH MOJIEKYJT YTICBOIOPOJIOB.

Ipaxmuueckas paboma Ne 2. [lomydeHre STHUICHA U OMBITHI C HAM.

IIpoexm 1. «[1pupognsie pecypcsl Peciyommku Komu u sxomorus

Koumponvnas paboma Ne 2. «YTIE€BOIOPOIBI».

Tema 4. Kucnopoocooepircaugue opzanuydeckue coeOuHeHus

Cnuprbl. Knaccudukamys, HOMEHKIATypa U U30MEpUsl CIIUPTOB. | OMOJIOTHYECKUH psi 1 oOmias
(dhopmyna TpenenpHBIX OJHOATOMHBIX CIHPTOB. (DHU3NYECKHe CBOHCTBA MpEAETbHBIX OJHOATOMHBIX
cnuptoB. BomopoaHasi cBs3p MeXIy MOJEKYlIaMd W €€ BIMsSHUE Ha (U3MYECKHE CBOMCTBA CIUPTOB.
XWMHYECKHE CBOMCTBA CIIMPTOB: KHCJIOTHBIC CBOMCTBa (B3aMMOACHCTBHE C HATpHEM Kak CIIOCO0
YCTAHOBJICHUS] HAJMYMs THAPOKCOTPYIIIBI); PEaKUUU 3aMEIICHHUs THAPOKCHUIBHOW TIPYIIBl HA TaJOTeH
KaK Ccroco0 IMONlydeHHUs PacTBOPUTENEH; MEXMONEKYJIspHas W BHYTPUMOJEKYIApHas AETHApaTaIlNs;
00pa3oBaHue CI0XKHBIX 3PUPOB ¢ HEOPraHUIECKUMHU M OPraHUYEeCKUMH KHCIOTaMU; TOPEHHE; OKHCICHUE
okcugoM memu (II), MOAKUCIEHHBIM PACTBOPOM TIEpPMAaHTaHATa KM, XPOMOBOH CMECHIO; pPEaKINU
yriaeBoJopogHoro paaukana. CpasHenue peakyuoHHOU CNOCOOHOCMU NEPEUYHBIX, GMOPUYHLIX U
MPEMUYHLIX OOHOAMOMHBIX CRUPMOE 8 Peakyuu 3amewenus. ANKOTONIATE. [UAponn3, alKuIupoBaHne
(cuHTe3 TpOCTHIX 3dupoB 1Mo BunbsiMmcony). Iguper gocpopusix kuciom. Poab mowno-, Ou- u
mpugocpamos 6 buoxumuueckux npoyeccax. IIpoMbIITIEHHBIH cHHTE3 MeTaHona. [lonydyenue sTaHona:
peakmusi OpOXEHHS TIIOKO3BI, THApaTanus OJTwieHa. [IpuMeHeHMe MeTaHoiIa W ATAaHOIA.
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Ou3NONOrnuecKkoe JCHCTBHE METAHONA W ITaHOJA HA OPraHW3M YeIOBEKa. MHOTOaTOMHBIE CHUPTEHI.
OTUIIEHTIIMKOINb U TIIMIEPUH KaK MPEICTABUTEIH MPEIeIbHBIX MHOTOATOMHBIX CITUPTOB, NX (PU3NUYECKUE
U XUMHYECKHE CBOMCTBa. KauecTBeHHasr peakiusi Ha MHOTOATOMHBIE CHOUPTHI M €€ MPUMEHEHUE It
pacro3HaBaHUs TIUIEpPUHA B COCTaBe KOCMETHYECKHX cpeacTB. CHHTE3 MUOKCaHa W3 ATHIICHTIUKOJIS.
TOKCHYHOCTh ATHIIEHINHMKONS. [IpakTHueckoe NpUMEHEHHE ASTHICHIJIMKONS W riuiepuHa. IIpocTeie
3¢ UpBl KaK U30MEPHI MPENeNbHBIX OAHOATOMHBIX cUpToB. CpaBHEHHE UX (U3NYECKUX M XUMHYECKHX
CBOWCTB cO cupTaMu. Peakius paciieruieHus: mpocThiX 3(UPOB HOMOBOIOpOioM. [lepokcudbl npocmulx
2Upo8, Mepbi NPEOOCMOPOAICHOCU NPU PAbOme ¢ HUMLU.

®enoanl. CTpoeHue, WU30MEepUs M HOMEHKIaTypa (eHomoB. B3ammHOe BIMsSHHUE aTOMOB B
Mosiekyiie ¢enona. duznueckue U XUMUYECKHE CBOMCTBa (heHONa M Kpe3oysioB. KucinoTHble CBOWCTBA
(heHOTIOB B CPaBHEHHHU CO CHUPTAMU: PEAKIMH C HATPHEM, THAPOKCHIIOM HaTpus. Peakiun 3amenieHus B
OCH30JIBHOM KoJiblle (TajoreHupoBaHue (OpoMHpOBaHME), HUTpoBaHuE). [Ipocmbie 3¢hupvl penonos.
Oxucnenne ¢penonos. Kauecrsennsie peakunn Ha Geron. [lonydenne dpenona. [Ipumenenue penona.

KapOonuibHble coeanHeHusl. ANbIETHUABI U KETOHBI. OJEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOeHUE KapOOHWUIBLHOW TPYIIBI, €€ MOJSIPHOCTh M MOJSIpU3yeMocTh. Kiaccudukarus anpIeruaoB U
KeTOHOB. CTpoeHHE MpeAenbHbIX ajdbAeTUAOB. ['OMOJIOrMYEeCKUN psii, HOMEHKIATypa, H30MEpHs
MpEeNeNbHBIX anbaeruaoB. CTpoeHHE MOJICKYJbl aleToHa. | OMONOTWYECKUU psl, HOMEHKJIATypa H
n3omepusi ketoHoB. OOmast Gopmyna MpenenbHBIX albIeTHAOB M KeToHOB. (dDu3mueckue cBOICTBa
(dopmanbpieruaa, aneTaibaerujia, aieroHa. [IoOHATHE O KETO-CHONBHOH TayTOMEpPHH KapOOHHMIIbHBIX
coeIMHEHUN. XHMHUYECKHE CBOMCTBA NPEHENbHBIX aJbACTUIAOB M KETOHOB. Mexanusm peaxyuu
HYKeOQUIbHO20 NpUcoeOuHenus no KapOoHuIbHoU epynne. Peakiuu MpUCOeIMHEHUsT BOABI, CIIMPTOB,
[IMAaHOBOIOPOJa M TUIAPOCYIbhuTa HaTpus. [lonyyenue ayemaneii u kemaneti. CpaBHEHUE PEaKIIHOHHON
CHOCOOHOCTH aNBACTHAOB M KETOHOB B PEAKIMIX NPUCOCAMHCHUs. Peaknuu 3aMelieHus aToMOB
BOZIOpOZA TIPH O-YIJIIEpOJHOM aTtoMe Ha ranoreH. [lomumepusanusa Qopmanpiernga u ameraibIerua.
CuHTEe3 CHHUPTOB B3aUMOJICHCTBHEM KapOOHWIBHBIX COENWHEHHH C peakTuBoM [ puHbspa. OkucieHue
KapOOHWJIBLHBIX coenHeHUuH. OCOOEHHOCTH peaKiiu OKUCICHUs aleToHa. CpaBHEHHE OKHCIICHUS
anpleru 0B W KeToHOB. ['mapupoBanme. BoccraHoBieHne KapOOHWIBHBIX COEIUHEHHH B CIUPTHI.
KayecTBeHHbIe peaknuy Ha aJbICTUAHYIO TPYNILY (peakius «cepeOpsiHOro 3epKajiay, B3auMOICHCTBHE C
ruapokcugoM menu (11)). Anvoonvro-kpomonosasn komdencayus anvoe2udos u kemounos. OCOOEHHOCTH
dopmanbreruna. [lomyueHue npenenbHBIX albACTHIOB: OKHCICHHUE CIIMPTOB, THIpATallUds aleTHIICHA
(peakmus  KydepoBa), OKHCICHHEM OTHJICHA KHCIOPOJOM B TIpHCyTCTBUM Xjopuma mnamramus (II).
[TomyueHune ameroHa OKHCICHHEM MpOINAHONAa-2 W Pa3IOKCHHEM KalbI[UCBOH MM OapreBOW COIU
YKCYCHOM KHUCIOThI. TOKCHYHOCThH anbAerujioB. BakHelllne MpeAcTaBUTENU ajbJeruJ0B U KETOHOB:
(hopmanbierus, yKCyCHBIN albAerI, alleTOH U UX MPAKTHIECKOe NCIOIh30BaHUE.

KapoOonoBbie kucaorel. CrTpoeHHe TMpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX  KHCIOT.
Knaccudukamms, nzoMmepus 1 HOMEHKIATypa KapOOHOBBIX KUCIIOT. DIEKTPOHHOE W TMPOCTPAHCTBEHHOE
CTpoeHHe KapOOKCHIBHOH Tpynmnbl. [omonormueckuwii psinm W oOmas ¢opMmyna MpeaeabHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. DHU3NYECKHe CBOWCTBA IMPENETbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCIIOT Ha MpPUMEpPEe MYpPaBbUHON, YKCYCHOH, MPOMMOHOBOM, NaJIbMUTHHOBOM M CTEapUHOBOM KHUCIOT.
Bomopoanpie cBs3m, accomuanis KapOOHOBBIX KHCIOT. XHMHYECKHE CBOWCTBA IPENEITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. KUCIOTHBIC CBOMCTBA (M3MEHEHHE OKPACKHM HHIMKATOPOB, PEAKIIHH
C AaKTHBHBIMH METajUlaMH, OCHOBHBIMU OKCHUIAMH, OCHOBaHHUSIMH, COJsIMH). VI3MeHEHHME CHIIBI
KapOOHOBBIX KHCJOT TpU BBEICHHH JOHOPHBIX M aKIENTOPHBIX 3amecTuTelneii. B3ammoneiicTBue
KapOOHOBBIX KHCJIOT CO CIUPTaMH (peakius dTeprurKannm), 00paTUMOCTb PEaKIMK, MEXaHU3M PEaKI[uu
stepudukanuu. ['ajoreHnpoBaHrue KapOOHOBBIX KHCIOT B OOKOBYIO Iiemb. OCOOEHHOCTH XMMHYECKHX
CBOMCTB MypaBbUHOM KHCJIOTHL. [lomydeHune TMpemeNbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJIEHHE allbAETH/IOB, OKHCICHHE MTePBUYHBIX CIIUPTOB, OKUCICHUE AJTKAaHOB U aJKEHOB, THIPOIHA30M
TeMUHAJIBHBIX TPUTATIOTEHUIIOB. B3aumooeticmsue peaxmusa I punvsapa c yenexucivim eazom. [lonyuenne
MYPaBbUHON M YKCYCHOW KHCIIOT B IIPOMBIIIJIEHHOCTH. [IpruMeHeHre MypaBbUHOW M YKCYCHOM KHCIIOT.
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JIByxocHOBHBIE KapOOHOBbIE KHCIOTHI: OOIINE CIIOCOOBI MOTy4YeHHsI, 0COOEHHOCTH XUMUYECKHUX CBOWCTB.
[llaBeneBast ¥ MaJOHOBAs KUCIOTHI KaK MPEACTABUTENN TUKAPOOHOBBIX KHCIOT. Cunmesvl HA OCHO8e
Manonoeo20 sgupa. HenpenenbHbie M apoMaTHYeCKue KUCIOTHI: 0COOEHHOCTH MX CTPOCHHS M CBOWCTB.
[Ipumenenne OEH30MHONM KUCTOTH. ApoMaTHYecKue THKapOOHOBEIE KUCIIOTHI ((TaneBast, ndodraneBas u
TepedTaneBas): NPOMBILUICHHBIE METONBl TMOJNYYEHHS W NOpPUMEHEHHE. AHTHIAPUABI W HMHUIBI
TMKapOOHOBBIX KHUCIOT. [IoOHATHE 0 THAPOKCHUKUCIOTaX M WX MPEACTABUTENSIX — MOJIOYHON, TUMOHHOM,
sI0JIOUHOM M BUHHOW KHCNOTax. Bricuine npenensHble 1 HellpedeabHbIe KapOOHOBBIE KUCIOThI. 3HAUYCHHE
Y IpUMEHEeHHe KapOOHOBBIX KHUCIIOT.

DOYHKIHOHAJIBHBIE TPOU3BOAHbIE KAPOOHOBBIX KHCJIOT. XJIOPAaHTHIPHUIBI W aHTHAPHIIBI
KapOOHOBBIX KHCIOT: IMOJy4YeHUE, THAPOIU3. Bzaumoolelicmeaue XA0panHeuopuoos8 ¢ HyKieopuibHblMu
peazenmamu. [lonydeHne cI0XKHBIX A3PUPOB C UCTIONB30BAHUEM XJIOPAHTHIIPUIOB M aHTUIAPUIOB KHUCIOT.
Crnoxusie 3¢upsl. CTpoeHHe, HOMEHKIATypa W H30MEpHUsl CIOKHBIX 3(upoB. CloxXHBIE YPHUPBI Kak
H30Mephl KapOOHOBBEIX KHCIOT (MeXkiaccoBas wuzoMmepus). CpaBHeHHe (QHU3NYECKHX CBOHCTB H
PEaKIMOHHOW CHOCOOHOCTH CJIOXHBIX 3(QHUPOB W H30MEPHBIX UM KapOOHOBBIX KHUCIOT. ['mapomnus
CIOXHBIX 3¢upoB. CrocoObl TOTYYEHHS CIOXHBIX A(QHUPOB: 3TepupuKanus KapOOHOBBIX KHCIIOT,
alMIMPOBAaHUE CHHPTOB M aJKOTOJATOB TaJlOTEHAHTHAPHAAMH M aHTUAPHIAMH, AJIKUIMPOBAaHUE
KapOOKCUIaT-uoHOB. Cunmes Croxchwlx 3¢pupos gernonos. Crodicuvie d3Qupvl HeOPeaHUYeCKUX KUCIOm.
Humpoenuyepun. IlpuMeHeHue CIOXKHBIX 3(GHUPOB B MHUIIEBOH W Tap(IOMEPHOH MPOMBIIUIEHHOCTH.
Amuipl KapOOHOBBIX KHCJIOT: MOJyYeHHE W CBOMCTBA Ha NpUMepe aneramuja. [lonamue o HUmpuiax
Kapbonogvix kuciom. [uaneudpunvl. Conmu KapOOHOBBIX KHCIOT, MX TEPMHUYECKOE pa3JIOXKEeHHE B
npucyrcTBuM  1mienoud. CHHTE3 KapOOHMIBHBIX COCAMHEHHH pPa3ioKEHHUEM KalbLIMEBBIX COJIEH
KapOOHOBBIX KHCIIOT.

Jlemoncmpayuu. 1. B3aumonelictBue HaTpus ¢ 3TaHOIOM. 2. OKUCICHHE STaHOJIA OKCHJIOM MEIH.
3. T'operme »sranoma. 4. BzamMmopelcTBue mpem-OyTHIOBOTO CIUPTA C COJSHOW KHCIOTOM. 5.
Homopopmuas peaxuus. 6. OnpenerneHHe ambIerHIOB IPH IOMOIIM KAYECTBEHHBIX peaKiuii. 7.
OxucieHre aipJeru0B IEpMaHraHaTOM KaJTusl.

Jlabopamoprvle onvimul. 5. CBolicTBa dTHIIOBOTO cnupra. 6. ColicTBa rimnepuHa. 7. CBolcTBa
¢enona. KauectBenHsle peakunu Ha Genomnbl. 8. ColicTBa popmanuna. 9. CBoicTBa YKCYCHOH KHUCIIOTHI.
10. Conm kapOOHOBBIX KHCIIOT.

Ipaxmuuecxas paboma Ne 3. Tlonyuenne GpomdTaHa.

Ipaxmuueckas paboma Ne 4. IlomydeHue aneroHa.

IHpaxmuuecxasn paboma Ne 5. [lomyueHure yKCyCHON KHCIOTHI.

Ipaxmuuecxas paboma Ne 6. IlomydeHnue >Tunamnerara.

Ilpoexm 2. «CHupTHI B )KU3HU YETOBEKa»

Koumponvuas paboma Ne3 no teme «Kucnopoaconep:karire OpraHndecKue BEmEeCTBaY.

Tema 5. A30m- u cepocoodepircauwjue coeounenus

Hutpocoeaqunenns. DJIEeKTPOHHOE CTpoeHHWE HHUTporpymmbl. [lodydeHne HHUTpOCOETUHEHM.
BoccTaHnoBieHHe HUTPOAPEHOB B aMUHBI. APOMaTHUYECKUE HUTPOCOCNUHEHUA. AKYyenmopHvle C80UCmaea
HUmMpozpynnwvl. AnbO0IbHO-KPOTMOHOBASL KOHOSHCAYUsl HUmMpocoeounenuti. B3ppIBUaThie BEIECTBa.

Amunbl. Kiraccudukanus no TUIy yriieBOAOPOIHOTO paarKaia U YUCITy aMUHOTPYIIN B MOJEKYIIe,
HOMEHKJIATypa, W30Mepusi aMUHOB. llepBHYHBIC, BTOPHYHBIE U TPETUYHBIE AMUHBI. JJIEKTPOHHOE M
MIPOCTPAHCTBEHHOE CTPOCHHWE MpENeNbHbIX aMHUHOB. (DH3MYecCKHe CBOWCTBA aMHUHOB. AMHHBI Kak
OpraHMYEeCKHE OCHOBAHHUS: PEAaKUWH C BOAOH, kucioTamu. Comu aikuiaMMoHUs. Peakius ropeHus
aMUHOB. AJKWJIMpPOBaHHE M alWJIMPOBaHWE AaMHMHOB. PeaklMu aMHHOB C a30THCTOM KHCIOTOH.
ApomaTHdecKkue aMWHBI. AHWINH Kak TPeICTaBUTENbh apOMaTHYeCKUX aMHHOB. CTpoeHHWe aHWIMHA.
B3anMHOe BIMsHUE TPYIIT ATOMOB B MOJIEKYJIE€ aHUJIMHA. BinsiHME 3aMeCTUTENIEH B apOMATHYECKOM sJIpe
Ha KHCJIOTHBIE ¥ OCHOBHEIE CBOMCTBA apyiIaMHHOB. [IpranHbl ocnabieHusi OCHOBHBIX CBOWCTB aHWJIHA B
CpPaBHEHMHM C aMHMHAMHU MPEACIBHOro psiga. XHMMHYECKHE CBOWCTBA aHWIIMHA: OCHOBHBIC CBOICTBA
(B3anMozieiicTBHE C KHCIOTaMH); pPEakId{ 3aMemleHHs B apoMaTHYecKoe SAApo (TaJoreHHpoBaHHE
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(B3ammogeiictBue ¢ OpoMHON BOOW), HUTpPOBaHUE (B3aMMOJCHCTBHE C Aa30THONH KHCIIOTOH),
Cynb(hUpOBaHNE); OKUCICHNE; aJKWINPOBAHNE U allJIMPOBAHUE 10 aTOMY a30Ta. 3auuma aMuHoZpynnsl
npu peaxyuu HUmMpoeauus anununa. Ayemanunuo. Juaszocoedunenus. Juazomupoganue nepeUHHbIX
apunamunos. Peaxyuu ouazocoedunenuii c 6videneHuem asoma. Ycinosus asocouemawnus, azo- U
ouazococmasngiowue. Azokpacumenu, 3agucumocmv ux cmpoenus om pH cpeodwvi. Huouxamopwi.
[lomydyenne aMWHOB  aNKWIMPOBAaHWEM aMMHaKa ¥ BOCCTAaHOBJIIEHHEM  HHTPOIMPON3BOIHBIX
yrieBogopoaoB, u3 cnuproB. [lomyueHue aHwimHa (peakuus 3WHHUHA). Memoodwvl udeHmugurayuu
NepeUYHbIX, BMOPUYHLIX U MPEeMmUYHbIX amunos. Humposzamunel. Ilowamue o uemeepmuuHbix
ammonuesvlx ocHosanusAx. IlpuMeHeHre aMIUHOB B (papMalleBTHUECKON MPOMBIIUIEHHOCTU. AHUIUH KAK
chipbe 015 NPoU3e00Ccmea anuauHosblx kpacumesneu. Cunmesvl Ha OCHO8e GHUNUHA.

Cepooprannyeckne coequHeHusi. llpeicraBmeHMe O CEpPOOPraHUYECKHX COSAMHEHUSIX.
Oco0eHHOCTH UX CTPOSHHS U CBOMCTB. 3HAUCHHE CEPOOPTaHUICCKIX COSTMHEHUH.

IeTepoumkibl. A30T-, KHCIOPOA- U cepocoIepkamme rereponukibl. OypaH, muppod, muoger u
uMuOa30/1 Kak TPEACTaBUTEIH TATHUWICHHBIX TETePONHMKIOB. lIpupoga apoMaTHYHOCTH MATUWICHHBIX
TeTepPOIUKIIOB. DJIEKTPOHHOE CTPOCHHE MOJIEKYNbl MHPPOIa, apOMaTHYECKUH XapakTep MOJIEKYIbI.
Kucnorneie cBoiictBa mnuppona. Peaxyuu  eudpuposanus  cemepoyuxnog. Taymomepus  [3-
euopoxcunupuouna u ypayuna. Ilowasmue o npupoonvix nopgupunax — xnopoguine u ceme. Obuue
npedcmasieHusi 00 ux poau 6 dwcugou npupooe. Ilupuoun kax npeocmagumens WeCMUYICHHbIX
2emepoyuKios. DIeKMPOHHOe CMPOeHUe MOJIEKYbl NUPUOUHA, APOMAMUYECKULi XApaKmep MOJEKYbl.
OcHogHble ceoticmea nupuduna. Pasnuuue 6 npossieHuu OCHOBHBIX CBOUCME NUPPOIA U NUPUOUHA.
Peaxyuu nupuouna: snexmpoguivroe 3amewenue, 2uOpupoganue, 3amewenie amomos 6000pood 6 o-
nonodceHuu Ha eudpoxcoepynny. Illukonunsvl u ux oxucneuue. Kemo-eHonvHas maymomepus o-
euopokcunupuouna. Ilpedcmasnenue 06 umuoasone, nunepudure, NUPUMUOUHE, UHOOJIE, HUKOMUHE,
amponume, ckamoie, @ypdypoie, 2ucmuoune, 2UCMamMuHe, NypuHe, HYPUHOBLIX U NUPUMUOUHOBBIX
OCHOBAHUSIX.

Jlemoncmpayuu. 1. OcHOBHBIE cBoWcTBa aMHWHOB. 2. KadecTBeHHBIE peaknuu Ha aHWIWH. 3.
AnunnnHOBBIE KpacuTend. 4. O0pa3Ibpl reTepOUKINIeCKUX COSTHHEHUH.

Jlabopamopnuvie onvimvi. KauecTBeHHbBIE peaKINN Ha aHHUJIHH.

Pewenue pacuemmnvix 3a0au. 3amadn Ha omnpeneneHne (GpopMyn MO MAacCOBBIM JONSIM 3JIEMEHTOB.
3agauu Ha onpexaenenue GopMys COETMHEHHUH 10 JaHHBIM O MIPOAYKTaX CrOPaHHSL.

Tema 6. buonozuuecku aKkmueHvle euiecmea

YraeBoawsl. OOmiast ¢opmyna yrieBomoB. Kiaccudukarus yriaeBogoB. MoHO-, onuro- u
nonucaxapuipl. PU3NYEcKre CBOMCTBA M HAXOXKIEHHE YITIEBOIOB B MpHpoJe (Ha IpUMepe TIIIOKO3BI U
(dbpykrossl). JluneitHas u ukIHYecKas GOpMBI TIIFOKO3EI B (ppykTo3sl. [Tupano3sr u ¢pypanossl. Dopmyst
®umepa u Xeyopca. [loHsTHE O TayTOMEpPUM KakK BUAC M30MEPUU MEXIY LUKIMYECKOW M JIMHEHHOU
tdhopmamu. Onmuueckas uzomepus 2i0K03bl. XUMHUYECKHE CBOWCTBA TITFOKO3bI: OKHMCIICHHE XJIOPHON HITH
OpOMHOI BOJOM, OKHCJICHHME a30THOM KHUCIIOTOW, BOCCTAHOBJICHHWE B IIIECTHATOMHBIA CIHPT,
alMIMpOBaHUE,  ANKWIMpPOBaHWE,  HM30MEpH3aIus, KadeCTBEHHbIE  pEeakmuh  Ha  TIIFOKO3Y
(3KCTIepUMEHTaIbHBIC JIOKA3aTeNbCTBA HATUYUS QIBJICTHJHOM W CIHPTOBBIX TPYII B TIIOKO3E),
CIHPTOBOE, MOJIOYHOKHUCIIOE, HPONUOHOBOKUCIOe W MACAAHOKUcioe OpoxeHne. [ IMKo3ngHBINR
THAPOKCUJ, ero crnenuduueckue cpoivictBa. [loHarue o rimkosupax. [loHsTHe O TIIOKO3HMIAX, UX
HaxoxneHnn B mpupoxe. Ilomyuenme rmoko3pl. @DpykTo3a Kak w30Mep TIOKO3bl. Pubosza wu
ne3okcupubo3a. [Ipumenenne u Ouonoruueckas poib yriaeBojoB. OKUCIEHUE YIIeBOJOB — HCTOYHHK
SHEPIHH KUBBIX OPraHU3MOB.

Jucaxapuapl. Caxapoza Kak TpeACTABUTENb HEBOCCTAHABIMBAKOIIUX AucaxapunoB. CTpoeHue,
¢usnvecKkue U XUMHUYECKHE CBOWCTBA caxapo3bl. Manbmosa, 1aKkmo3a u yeinoouosa: ux cmpoemue,
Qusuueckue u xumuyeckue ceoticmea. I'maponus aucaxapuaos. [lomydenne caxapa u3 caxapHOW CBEKIIBI.
ITpumenenue caxapossl.
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Hoancaxapuapl. Kpaxmai, riMKoreH 1 meunoio3a Kak Ouongornueckue monumepsl. Kpaxman kak
CMeCh aMMIIO3bl M aMWJIONEKTHHA, €ro (U3WYecKhe CBOMCTBA. XWUMHYECKHE CBOWCTBAa Kpaxmala:
THIPOJIN3, KAYSCTBEHHAS PEaKIUsl ¢ MOJIOM U €€ TPUMEHEHHE JIIsl OOHApYKEHUsS KpaxMmalia B IPOJIYKTaxX
nuTaHus. [ ukozen. ocobeHHocmu cmpoenus u ceoticmg. llemmonosa: crpoeHme W (pu3MUecKue
cBoOcTBa. XMMHUYECKHE CBOMCTBA IIEJUTIONIO3bI: TUAPOIN3, 00pa3oBaHue CIIOXKHBIX 3¢upoB. [Ipumenenue
KpaxMaja ¥ HemTono3sl. [Ipaktnueckoe 3HaueHne oiarcaxapuioB. [lonamue o npouzsodcmee bymazu.

Kupsi. XXupsr kak cioxHbIe 3(UPHI TIUIEPHHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTenbHBIC U
J)KUBOTHBIE KUPbI, HUX cocTaB. ®PU3NYECKHE CBOMCTBA JKUPOB. XHUMHUYECKHUE CBOMCTBA IKUPOB:
THUAPUPOBaHKE, OKUCIEHUE. [lepokcuonoe okucienue dacupos. Illpoeopxanue odicupos. I'mmponus wim
OMBUICHUE JKUPOB KaK CIOCO0 MPOMBINUICHHOTO TMOJNYUYCHUs COJICH BBICIIUX KapOOHOBBIX KHCIIOT.
I'anporennzanus xxupoB. [pumenenue xupoB. Mblla Kak COJHM BBICITUX KapOOHOBBIX KUCIOT. Motorine
cBolicTBa MbUIa. [lpedcmasnenue o aunudax. Obwue npeocmasieHus 0 OUOLOSUHECKUX QYHKYUSX
JUNUO08.

AmuHOKHCH0TBI. COCTaB, CTPOEHHWE M HOMEHKIATypa aMHUHOKHUCIOT. ['OMOJOTHYEeCKUd psij
MIPEeNeNBHBIX aMUHOKUCIIOT. M30Mepus mpeaenbHbIX aMHHOKHACIOT. OnTrdeckas n3oMepusi. Ou3nudecKue
CBOWCTBa TMpENENbHBIX aMHHOKUCIOT. (OCHOBHBIE aMHHOKUCIOTHI, oOpa3syrommue Oenku. CrocoOb
TIOJIYICHHS] aMHUHOKHCIIOT. AMIHOKHCIIOTHI KaK aM(OTEpHBIC OpraHUYECKHE COCAUHEHNUS, pABHOBECHS B
pactBopax  aMHHOKHCIOT. CBOWCTBA  aMUHOKHCIOT: KHCJIOTHBIE W  OCHOBHBIC  CBOMCTBA;
U302NIEKMPUYECKas Mo4Ka, AIKUIUPOsanue U alliIAPOBAHNE aMUHOTPYIIIBL; dTepU(UKALMS; PEaKIUU C
a30THCTON KHCIOTOH. KadecTBeHHBIE peakIMu HAa aMHHOKUCIOTHI ¢ TuapokcuaoM wmemm (ID),
HUHTUAPUHOM, 2,4-nuHuTpodTopOeH30m0M. Crienudpuieckre KadeCTBEHHbIC PEaKIMi Ha apOMaTHIeCKUe
U TETePONHKINYECKHEe aMHUHOKHCIOTHI C KOHIEHTPHUPOBAaHHOW a30THOW KHCIIOTOM, Ha IMCTEHH C
aneratom cBuHua (II). llowsmue o yuxnuyeckux amudax — JAAKMAMAX U OUKEMONUNEPASUHAX.
buonornyeckoe 3HadeHne o-aMHHOKHCIOT. O0JIacTH MPUMEHEHHUST aMHUHOKHCIIOT.

Hentuapl, ux crpoenue. llenTuanas cBsi3b. AMUIHBIA Xapakrep nentuaHoM cBsizu. CuHTE3
nentuaoB. [uaponu3 nentuaoB. benkn kak mpupomHbie Oouomomumepbl. CocTaB M CTPOSHHE OCIKOB.
[lepBuuHas cTpykTypa O€NKOB. XUMHYECKHE METOIbl YCTAHOBICHUS AMHUHOKHCIOTHOTO COCTaBa M
nocienoBaTeNbHOCTH. DepMEeHTaTUBHBINA THAPOIN3 OenaKkoB. BropuuHas cTpykTypa OENKOB: 0-CIHpab,
B-ctpykTypa. Tperndnast u ueTBepTHYHAS CTPYKTypa O0enkoB. [ucynbGuaHple MOCTHKH U MOHHBIE U BaH-
Jep-BaanbcoBbl  (TuapooOHBIC) B3aMMOJACHCTBHS. XMMHUYECKUE CBOMCTBA OCJKOB: THIPOJIU3,
JeHaTypaIusl, KadeCTBeHHbIe (IIBETHBIE) peaknuu Ha Oenku. [Ipespawjenuss Oenkog nuwy 8 opeanusme.
Buonornueckue GyHkunu OENKOB. Jocmudicenus @ u3yyenuy Cmpoenus u cCunmesa 6eakos.

Hyxkiaennosbie kucaorel. Hykneozunel. Hykneornnel. HykinenHoBbIE KUCIOTHI KaK IMPUPOAHBIE
nonumMepsl. CoctaB u ctpoeHne HykiaenHoBbIX kucaoT (JHK n PHK). 'maponu3 HyKI€EHHOBBIX KHCIIOT.
Pone  HyKIEMHOBBIX KHUCIOT B KuU3HeneArenbHocT opraHu3moB. @Dynknuu [JHK u  PHK.
Kommuiementaprocts. ['enernyeckuii kop. HMccredosanue cocmasa [JHK uenosexa u e2o npakmuyeckoe
3HaueHue.

Lemoncmpayuu. 1. PacTBOpUMOCTE YIJIEBOAOB B BOJEe U 3TaHone. 2. KauecTBeHHbIE peaklny Ha
rI0K03y. 3. O0pa3isl aMUHOKHCIIOT.

Jlabopamopnvie onvimosl. 11. CBolicTBa TrOKo3bl. 12. OmpeneneHne Kpaxmala B MPOIYKTax
nutanus. 13. XKupsl u ux cBolicta. 14. [[BeTHBIC peakiuu OEIKOB.

Ipaxmuuecxas paboma Ne 7 «'uaponu3 Kpaxmaay

Ipaxmuueckas paboma Ne 8. «neHTn(UKALNS OPraHUYECKUX COCTUHECHUI

Koumponvuass paboma Ne 4 1o Teme «A30Tcomepkamue ¢ OWOJOTMYECKH aKTHBHBIC
OpraHWYeCcKHe BEIeCTBay.

Tema 7. Bvicokomonexkynapuole coeOuHeHus

OCHOBHBIE MTOHATHS BEICOKOMOJIEKYIISIPHBIX COSTMHEHNI: MOHOMED, TIOJIMMEp, CTPYKTYPHOE 3BEHO,
cTereHb nonaumepusanuu. OCHOBHBIC CIIOCOOBI MOJTyYEHUST BHICOKOMOJICKYIISIPHBIX COSAMHEHUMN: PeaKIuu
monuMepu3anun U nonukoHneHcaruu. Comonmumepusanua. CTpoeHHE M CTPYKTypa TIOIHMEPOB.
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3aBHCUMOCTh CBOWCTB IOJIMMEpPOB OT CTPOEHHUs MojieKy’a. Kiaccudukamus MoiuMepoB: MIacTMacChl
(rutactukm), snmactoMephl (Kaydykd), BOJIOKHA, KOMIO3HTHL. COBpPEMEHHBIE IJIACTMACChl (TIACTHKH)
(ToNMMATHIIEH, TOMUIPONHIIEH, MOTUCTHPON, MOJTUBUHIIXJIOPUA, (TOPOIIACT, TOIUITUICHTepedTanar,
akpu1 OyTaaueH-CTUPOJBHBIN IUIACTHK, HONMKAapOOHAThI). TepMoniaacTHUHBIE W TEPMOpPEaKTHBHBIE
nonumepsl. Penondopmansaerugusie cMoinsl. Kommozutaele Matepransl. [lepcrniekTHBB HCIONb30BaHUS
KOMITO3UTHBIX MaTepuajoB. YIiemnacTuku. BomokHa, ux knaccudukanms. [IpuponHsle u xuMudyeckue
BOJIOKHA. VCKycCTBEHHBIE M CHHTETHYECKHE BOJNOKHA. [IoHATHE O BHMCKO3€ M aleTaTHOM BOJIOKHE.
[HomuadupHble W MOMMaMUAHBIE BOJOKHA, MX CTPOEHHE, CBOWCTBA. lIpakThyeckoe HCIOIB30BaHHE
BOJIOKOH. JrnactoMmepsl. llpupomHplii ¥ cuHTeTHUYeCKH Kaydyk. PeswHa u »0oHuUT. l[lpumeneHue
nonumepoB.  CuHTeTHYeckue  IeHKH.  MemOpansl.  HoBble — TexHoioruu  JajdbHEHIIEero
COBEPLICHCTBOBAHUS ITOJIMMEPHBIX MaTEPHUAJIOB

Jlemoncmpayuu. 1. OO6pasusl miactukoB. 2. Komiekuuss BojokoH. 3. TlomukoHmeHcarus
STHUJICHTIIUKOIIA C TePeTAICBOH KUCIOTOM.

Jlabopamopnvie onvimui. 13. OTHOLIEHWE CHHTETHYECKHMX BOJOKOH K PAcTBOpaM KHCIOT U
HIETT0YEN.

Ipaxmuueckas paboma Ne 9. PacniozHaBaHUE MIACTHKOB.

Ipaxmuueckas paboma Ne 10. Pacrio3HaBaHuE BOJIOKOH.

11 KJIACC

Tema 1. Hememannul

Krnaccudukarwss HeopraHU4ecKUX BEIMIeCTB. DJIEMEHTHI METaJUTbl U HEMETAJUTbI ¥ X MOJI0KEHUE B
ITepuopuyeckoii cucreme.

Baaropoanbie (MHepTHBIE) ra3pl. OOMas XapaKTePUCTHKA DJIEMEHTOB TiIaBHON moarpymmsl VIII
rpynmnsl. OcOOEHHOCTH XUMHUYECKUX CBOHMCTB. [IprMeHeHne 01aropoqHbIX ra3os.

Boaopoa. Ilomydenme, ¢usnueckne W XHMHUYCCKHAE CBOWCTBA (peaknuM C METADIaMA H
HeMeTaJlJIaM{, BOCCTAaHOBJIIEHHE OKCHIOB U conieil). ['unpunsl. TornnBHEIE 31EMEHTHI.

I'anorensl. OO0mmast xapakTepuCTHKa 3JIEMEHTOB TMaBHOM monarpynmsl VII rpynmel. @usndeckue
CBOMCTBA MPOCTHIX BELIECTB. 3AKOHOMEPHOCTH H3MEHEHHSI OKUCIUTEIbHOM aKTUBHOCTH TajOr€HOB B
COOTBETCTBUU C HUX TMOJOKEHHEM B MEPHOAMYECKON Tabmuie. [ aloreHoBoJOpoAbl — IONy4YeHue,
KHUCIIOTHBIE U BOCCTAHOBUTEIIbHBIEC CBOICTBA. ['aoreHOBOJOPOAbI, TaJIOr€HOBOJAOPOJHBIE KUCIOTHL U UX
comu. Ilopsimok BBITECHEHMsS TaJlOTEHOB W3 pPAacTBOPOB TaJION€HUAOB. XJOp — TOIy4YeHHE B
MIPOMBINIUIEHHOCTH W JTa0OPAaTOpHH, PEaKkIMu ¢ MeTajllaMd W HeMmeTauiamu. B3ammomeiicTBue Xxiopa ¢
BOIOM M pacTBOpaMu Iienodeid. LlemHON MexaHM3M peakluu B3aUMOJEHWCTBUSA XJiOpa C BOJOPOAOM.
O6e33apaXxMBaHUE THTHEBOM BOABI XJIOPOM. XpaHEHHWE W TPAHCIOPTHPOBKa Xjopa. KucmopomHbie
COCIAMHEHNU XJopa. [ MIMOXIOpHUTHI, XJI0OpaT U MEPXIOPATHl KaK THUIHYHBIE OKHCIUTENU. XJIOPOBOIOPOL
— IoJTyueHHe, KUCIOTHRIE U BOCCTAHOBUTENbHEIE cBOICTBA. CoisiHast KucioTa U ee conu. KadecTBeHHBIE
peakuu Ha rajoreHua-uoHbl. Du3nveckne CBONCTBAa MPOCTHIX BemiecTB. OcobeHHOCTH XuMuHU (propa,
Opoma u #ona. KauectBenHas peakius Ha iiof. [IpuMeHeHue rajloreHoB U UX BOKHEHIIIUX COSTUHEHUM.

IkC - Cooeporcanue tioda 6 nouse u odoemax PK. Bnusuue oeguyuma tioda na 300po6ve
HACeNeHusl.

Ik C - Cnocobwt ouucmru 800wl 6 2. ColkmuleKape

DJieMeHTbI MOATPYNNbI Kucjaopoaa. OO0mmas XxapakTeprucTHKa 3JIEMEHTOB TIaBHOU moArpynmns! VI
rpynnsl. @U3M4ecKre CBONCTBA MIPOCTHIX BEIIECTB.

O30H kak amrorporHas Mmoaudukanus kuciopona. Ilomyuenue o3zoHa. O30H Kak OKHCIUTEIb.
[TosuTBHAs W HETaTUBHASA POJb 030HA B OKpYy»Karoliel cpeae. CpaBHEHHE CBOICTB 030HA U KHCIOPOJA.
Bogna u nepokcua Bogopoaa Kak BOJIOPOAHBIE COEAMHEHUS KUCI0pOIa — CpaBHEHUE CBOMCTB. Ilepokcun
BOJIOPOJIa KaK OKHCIUTENb U BOCCTAHOBUTEIND. IIepOKCHABI METAIIIOB.

Cepa. Amnorpornus cepbl. Du3MYeckne W XHMHUYECKHE CBONCTBA cepbl (B3aMMONEHCTBHE C
MeTaJlJlaMH,  KHCJIOPOAOM,  BOJOPOJAOM,  pPacTBOpaMH  ILENOYEH,  KUCIOTaMH-OKUCIUTEISIMH).
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BzaunmoneiictBue cepbl ¢ cynbpuToM HaTpusi ¢ oOpa3oBaHHEM THUOCYJIb(haTa HaTpus. CepoBogopom —
roNydeHne, KHCIOTHBIE W BOCCTaHOBUTENbHBbIE cBoiicTBa. Cymbdunsl. Hucynedan. Ilorarue o
nonucynbpuaax. CepHHUCTBI Ta3 KaK KUCIOTHBIH OKkcuJ. OKHCIHMTENbHBIE W BOCCTAHOBHTEIBHBIC
CBOWCTBAa CepHHCTOr0 Ta3za. llomydeHuwe CcepHHCTOrO Ta3a B MPOMBIIUIEHHOCTH W JaOOpaTOpHH.
Cepuucras xucnora u ee conu. Cepupiid anruapug. CepHas kuciota. CBoiicTBa KOHIICHTPUPOBAHHOH U
pa30aBICHHON CEpHOW KHUCIOTHI. JIefiCTBHE KOHIIEHTPHPOBAHHON CEPHON KHCIOTHI Ha caxap, METaJlTbI,
HeMmeTambl, cynbuasl. Tepmuueckas yCTOMUMBOCTH cyibdaroB. Kpucrammoruapatel cynbdaros
MeTaisioB. KauecTBeHHas peakiys Ha CEPHYIO KHUCIOTY U €€ COJIH.

DaeMeHTbI MOArpynmbl a3zora. OOmas XapakTepUCTHKAa TJIaBHOW MONATIPYNIBI V TPYIIIHL.
DU3NYECKHE CBOWCTBA MTPOCTHIX BEILIECTB.

AzoT 1 ero coenuHeHus. CTpoeHne MONEeKybl a30Ta. DU3HUecKre 1 XUMHUYECKHE CBOICTBA a30Ta.
[Tomyuenne a3zoTa B NPOMBINUIEHHOCTH M Jjaboparopuu. Hutpumasl. AMMHak — ero mojdydeHHE,
(hm3mueckre U XUMUYecKkre cBoiicTBa. OCHOBHBIE CBOWCTBA BOIHBIX PacTBOPOB aMMHaka. AMMHAaK Kak
BOCCTaHOBHTENb. B3anMmozaelcTBHe aMMHaKa ¢ aKTHBHBIMH MeTajuilaMH. AMMJ HaTpusi, €r0 CBOMCTBA.
Conu ammonus. [loBenenue conelr aMMOHUS TTpH HarpeBaHuu. KadecTBeHHast peakius Ha MOH aMMOHUS.
[Ipumenenue ammuaka. OKCH/IBI a30Ta, UX NonydeHue u cBoiicTBa. Okenp azora (I). Okxucienue okcuma
azota (II) xucnopomom. Jumepuzanus okcuaa azora (IV). A3zorucras Kuciora U ee conu. HUTpUTHI Kak
OKHCIIUTEN! U BOCCTAHOBUTENH. A30THAs KUCIIOTa — (DU3MYECKHE U XMMHUYECKUE CBOWCTBA, MOTyUYeHHE.
A3OTHasE KHCIOTa KaK OKHCIWUTENb (OTHOLIEHHE a30THOM KHCIOTHI K MeTaljaM M HeMeTajulam).
3aBUCHUMOCTh TPOAYKTAa BOCCTAHOBIIEHHUS a30THOW KHCIOTHI OT aKTHBHOCTH METaljla M KOHIIEHTPAIHH
kucnotel. [loHatne o katuoHe HHUTPOHMS. OCOOCHHOCTH B3aMMOJACHCTBHS MarHusi W Maprasia c
pa30aBiIeHHON a30THOW KUCIOTOW. HUTpaThl, X pu3mdeckre U XUMHUIECKHE CBOHCTBA (OKHCIATEIHHBIC
CBOICTBA U TEPMHUYECKasl YCTOMUYUBOCTD), IPUMEHEHHE.

Ok C - Hcnoavzosanue azoma 8 MeOUYUHCKUX YUPEHCOeHUSIX.

®ocdop u ero coenunenns. Amnorponus pochopa. Puznueckue cBoiicTBa hochopa. Xummuueckue
cBoiicTBa (ochopa (peakuwu C KHCIOPOIOM, TaJOreHaMH, METaJUIaMH, CIIOKHBIMH BEIIECTBAMU-
okHciuTeNnsIMu, menodamu). [lomydenne n npumenenue docdopa. @ochun. Docuapl. DochopHbIH
aaruapun. Oprodochoprass u MeradochopHas KHCIOTHI M MX coind. KauecTBeHHas peakuuss Ha
optodocdatsl. Paznoxenne opropochoproit kuciorel. Ilpumenenne hochopHOIT KUCTOTHI U €€ COJei.
Buonorunueckas pons docharos.

Oo0masi xapakTepucTHKA 3JIeMEHTOB IJIaBHOI moarpynnsl IV rpynnsl.

VYraepon. Amnotponus yriaepoga. CpaBHEHHE CTPOCHHUS U CBOWCTB rpadura u anmasa. Dysepen
KaK HOBas MOIIEKyJsipHas ¢opMma yriepojaa. YTroib: XUMHUECKHE CBOWCTBA, MONyYEHUE U MPUMEHEHHE
yrst. Kapouapel. ['maponus kapOuma xanblnus U kapOuaa amroMuHAA. KapOuasl mepexomHbIXx METallioB
(>kxeme3a, Xxpoma M Jp.) KaK CBEpXIpPOUYHbIE MaTepuaibl. OKCHABI yriiepona. DJICKTPOHHOE CTPOSHHUE
MOJIEKYJIBI yrapHOTO Ta3a. YToib W YrapHbId ra3 Kak BOCCTAHOBHTENH. Peakuus yrapHoro rasa c
pacrutaBamu mienoueil. Cunre3 ¢popmuatoB. OOpa3oBaHUE yrapHOTO ra3a Py HETOITHOM CTOPaHHH YIJIA.
Bbuonoruyeckoe neiictBue yrapHoro rasa. [lonydyeHue U NpuMEHEHUE YrapHOro rasa. YTJIEKHCIbIN ras:
MoJTy4YeHUe, XMMUYEeCKHe CBOMCTBA (B3aMMOJEHCTBUE YIIIEKHCIOrO ra3a ¢ BOJOH, LIe04aMy, MarHueM,
MIEPOKCUAAMH METAJUIOB). DJIEKTPOHHOE CTPOCHHE YTJIIEKHCIIOTO Ta3a. YTONbHAs KUCIIOTa M €€ COJH.
KapOonaTsl 1 ruapokapOOHATHI: MX MOBEAECHUE IpU HarpeBaHuH. HaxokneHue kapOOHATOB MarHUs U
KaJbllUs B TMPHPOAC: KOPAJUIbI, KEMYYT, H3BECTHSKH (M3BECTKOBBIC T'OPBI, KapCTOBbIC IeEIIEpHI,
CTaJIAKTUTHI U CTAJIarMHUTHI).

KpeMHunii. ®usznueckne M XUMHYECKHE CBOWCTBA KpEeMHMs. Peakuuu ¢ yriieM, KHCIOPOAOM,
XJIOpOM, MarHUEM, pacTBOpaMH IIenodei, cepoBogopogoM. CHiIIaH — BOJOPOIHOE COSAMHEHHE
kpemuus. Cunmuiunel. Ilomydenne m npumenenue kpemuus. Oxcun kpemHus (IV), ero crpoenme,
(hr3myecKre ¥ XUMIYECKHE CBOMCTBA, 3HAUEHUE B TIPUPOZIE U MpUMeHeHne. KpeMHueBbIe KUCIIOTHl U UX
conu. ['upponu3s cunmkaTtoB. CHIMKaTHBIE MUHEpPaJIbl — OCHOBA 3€MHOM KOPBI.
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Bop. Oxcun 6opa. bopHast kuciora u ee conu. bypa. Bomopoanbie coenunenust 6opa — OopaHbl.
[Ipumenenue coennueHut 6opa

Pacuémmnvie 3a0auu.

BrinonHenue ymnpakHEeHMH 10 TeMaM pasjiejla Ha COCTaBJI€HHE YpaBHEHUM peakiui,
COOTBETCTBYIOIIMX 3aJaHHBIM LEMOYKaM MpeBpalleHuii. PelieHne pacdeTHBIX 3a1ad M0 XUMHYECKHM
dhopmymaMm B ypaBHEHHSIM

Hemoncmpayuu. 1. Topenne Bopopona. 2. [lomyduenue xmnopa (ombIT B mpodupke). 3. OmBITH ¢
OpoMHOI1 Bomoii. 4. OKucCIHUTENbHBIE CBOMCTBA pacTBOpa rumnoxjoputa Hatpus. 5. [lnaBnenue cepsl. 6.
T'openue ceprl B kucnopone. 7. B3aumopelictBue xenesa ¢ cepodl. 8. I'openue cepoBomopona. 9.
Ocaxnenne cynbdumos. 10. CpoiictBa ceprucroro rasza. 11. JlelicTBue KOHIIGHTPUPOBAHHOM CEpPHOMH
KHUCIIOTBl Ha MeIb U caxapo3y. 12. PactBopeHue ammuaka B Boae. 13. OCHOBHBIE CBOICTBa pacTBOpa
ammuaka. 14. Katanutudeckoe okucienue ammuaka. 15. [lonyuenue okcuaa asora(ll) u ero oxucnenue
Ha Bo3myxe. 16. JleiictBue a3oTHOM kucinoThl Ha Menb. 17. I'openme docdopa B kuciopozge. 18.
[IpeBpamenne kpacHoro ¢ocdopa B Oenblif M ero cBeueHue B TemHoTe. 19. B3ammoneiictBue
thocdopuoro arruapuaa ¢ Boaoi. 20. O6pasie! rpadura, anmmasa, kpemuaus. 21. ['operne yrapaoro rasa.
22. Tymenue nuaMeHu yriaeKucasIM ra3oM. 23. Pasnoxxenune mpamopa.

Jlabopamopnuwie onvimoi. 1. IlonydeHue xyiopa ¥ M3y4eHHE ero cBOWCTB. 2. O3HaKOMIIEHHE CO
CBOMCTBaMHU XJOpcoAepkammx oTOenuBaTenei. KadecTBeHHass peaknuss Ha TalOTCHUA-MOHBL. 3.
CpoiictBa Opoma, Homa u ux coyiedd. Pasnokenue nepokcuaa Bogopona. OKUCICHHWE WOIWI-HOHOB
MIEPOKCUAOM BOJOpOIa B KUcIoU cpeze. 4. 3yueHue CBOMCTB CEpHON KUCIIOTHL U ee coneil. 5. M3yuenue
CBOWCTB BOJHOI'0 pacTBopa amMmmuaka. 6. CBoiicTBa coneit ammonusi. KauecTBeHHast peakius Ha gocdart-
noH. 7. KadectBeHHas peakins Ha KapOoHaT-HOH. Pazmoxkenne ruapokapbonata HaTpus. 8. McmeiTaHne
pacTBOpa CHIIMKaTa HaTpUsl HHAUKATOpoM. 9. O3HaKoMIiIeHHE ¢ 00pa3liaMy IPUPOAHBIX CUIIMKATOB.

Ipakxmuueckas paboma Nel. DxciepuMeHTaJIbHOE PEIIeHNE 3a7a4 10 TeMe «l almoreHs.

Ipaxmuueckas paboma Ne 2. DKcriepuMeHTaJIbHOE PELICHUE 3a/1a4 10 TeMe «XaIbKOI'€HbD».

Ipaxmuyecxasn paboma Ne 3. TlonydeHne aMMuaKka v U3y4eHUE €ro CBOWCTB.

Ilpaxmuueckaa padoma Ned. DKCIEpUMEHTAIFHOE peIIeHHe 3aJa4 1Mo TeMe «OIEeMEHTHI
MO/ PYTINIBI a30Ta»

Koumponvuas paboma Nel o teme «Hemerammbny.

Tema 2. Oowue ceoiicmea memanog

O0muii 0030p 3J1eMeHTOB — MeTa/LI0B. CTpOCHHE M CBOMCTBA IMPOCTHIX BEMIESCTB-METAJLIOB.
DONEeKTPOXMMHUYECKU pPsAll HaNpsDKEHHH MeTaiioB. MeTaaiuecKkne KPUCTAJUIMYECKUE PELIEeTKH.
[Mony4enune n nprumeHerne MetaiuioB. CriaBbl. XapaKTepUCTUKA HaOOJIee H3BECTHBIX CIIIABOB.

Lemoncmpayuu. 24. Konnexkuusa MetamioB. 25. Komnekuus MUHEpaIoB U pya

Pacuémmnule 3a0auu. Pemienne pacyeTHBIX 3324 0 XUMHUYECKUM (HOPMYIIaM U ypaBHEHHSIM

Tema 3. Memannwl 21a8HbIX NOOZPynn

Mlenounnie Metamibl. OOmIas XapaKTEpPUCTHKa DJIEMEHTOB TJIaBHOW MNOATpYyHNBl | rpymmel.
CaoiicTBa 1IETOYHBIX MeTaIoB. Pacrio3HaBaHue KaTHOHOB JIMTHS HaTpus W kamus. Hatpuit u xamuit —
MPEACTaBUTENN LIETOYHBIX METAIOB. XapaKTepHble peakuun HaTpus u Kanus. [loxydyeHue menoyHbIx
MeTasuioB. OKkcupl U nepokcuapl Hatpus U Kainusd. CoepnHeHus Hatpus U Kanust. Conu HaTpusl, Kauus,
WX 3HAYEHUE B IPUPOJIC U )KU3HU uenoBeka. Cosa v €Ki HaTp — BaKHEHILNE COeAUHEHHS HATPHsL.

Ik C - Munepanvuvie 600t PK

Bepuinuii, mMarumii, me/o4Ho3eMeJbHble MeTalabl. OOIIas XapaKTEPUCTHKA DJIEMEHTOB
rnaBHOW moxarpynmsl Il rpymmel. AMdoTepHOCTh OKcHIa W THApOKcHIa Oepmiuns. OKpacka IIaMeHH
COISIMU IIEJTOYHO3EMENbHBIX METaIoB. MarHuil m Kajpuui, ux oOLias XapaKTepUCTHKa Ha OCHOBE
nonoxkenus B [lepuognyeckoit cucreme snemeHntoB . . MenaeneeBa u crpoeHus atromoB. [lonyuenue,
(u3nvecKkre 1 XUMHUYECKUE CBOWCTBA, IPUMEHEHUE MarHus, KalbLus U UX coequHeHni. Conu Maraus u
KaJblIMs, UX 3HaYCHUE B IPUPOJIE U )KU3HHU YesioBeKa. JKecTKOCTs BOABI U CIIOCOOBI €€ YCTpaHEeHHSI.
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AmoMuHui. PactipocTpaneHHOCTE B IpUpoe, (pusnueckrne u XUMHUYECKHe CBOMCTBA (OTHOIIEHHE
K KHCJIOPOJy, TaJlore€HaM, PacTBOpaM KHCIOT W Iienouei, amoMorepmusi). [[por3BoCTBO amrOMUHUSL.
[Ipumenenue amomunus. AMPOTEPHOCTh OKCUAA M ruapokcuia amomuaus. Comu amromunus. [TomHoe
pas3inoXeHne BOAOH COJeH allfOMUHUS CO CITa0BIMH JIByXOCHOBHBIMH KHCJIOTaMH. AJTFOMHUHATHI B TBEPIIOM
BHJIE U B pacTBope. KoMmriekcHbIe COeTMHEHUS aTIOMUHHUS.

Ok C - boxcumst PK

OnoBo U cBuHen. DusnyecKre U XUMHUYECKHE CBOWCTBA (PEAKIMH C KUCIOPOAOM, KHUCIOTaAMH),
npumenenue. Conu onosa (11) u ceunna (II). CBHHIIOBBIN aKKyMYIISITOD.

Hemoncmpayuu. 26. OxpammBaHue TIAMEHU COSIMH HIETOYHBIX U MIET0OYHO03EMEThHBIX METAIIOB.
27. BzaumopeiicTBue HaTpus ¢ Bomoil. 28. BammonelicTBue kambiius ¢ Bomoi. 29. Kommekius
«Amomuaniy. 30. IlmaBnenue amromuausg. 31. B3aumonelicTBue alIOMHUHHUS CO IIEI0YBIO. 32.
AnroMoTepMus.

Jlabopamopnvie onvimoei. 10. OkpamuBaHue TUIAMEHH COCTWHCHUSIMHM IMETOYHBIX MeTayioB. 11.
O3HakoMJIeHHE C MHUHEpaJaMd U BaXKHEHIIMMHU COCAMHEHHUSIMHU IIEIOYHBIX MeTamwioB. 12. CpoiicTBa
COCIMHEHNH IMEeNOYHbIX MeTauioB. 13. Okpacka IjlaMeHH COJSIMH IIeTOYHO3EMENbHBIX METaioB. 14.
CaoiicTBa MarHusi u ero coeaunenuil. 15. CpoiictBa coenuHenuil kampuus. 16. XKectkocts Boabl. 17.
CaorictBa amomuuusa. 18. CoiicTBa coequHeHui amomunus. 19. CpoiicTBa 0JI0Ba, CBHUHIIA U HX
COEIMHEHUH.

Ipaxmuueckaa paboma 5. DKCIEPUMEHTAIBHOE pEIIEeHHE 3a7ad M0 TeMe «MeTaysbl TIIaBHBIX
IO/ PYTITD.

Tema 4. Memannwt no6ounbIX ROOZPYyNn

Oomas xapaktepucTuka mnepexogubix MetajiaoB I—VIII rpynmn. OcoGeHHOCTH CTpoeHUS
ATOMOB MMEPEXOMHBIX MeTauioB. O0mMe hU3nYecKre U XMMHYECKIE CBOICTBA. [[puMeHeH e MeTalIoB.

Xpom. Ouzndeckne CBOWCTBA XpoMa. XHMHUYECKHE CBOWCTBA Xpoma (OTHOIIEHHE K BOISHOMY
napy, KUcCIopoAay, XJiopy, pactBopam kuciot). [lonydenune u npumenenue xpoma. CoemuHEHHUS XpoMa.
M3meHeHne  OKHCIUTENHHO-BOCCTAHOBUTEIBHBIX M KHUCJIOTHO-OCHOBHBIX CBOWCTB  OKCHIOB W
THIPOKCHJIOB XpOMa C POCTOM CTETICeHH OKHCIIeHUs. AM(OTepHBIE CBOWCTBA OKCHIA M THAPOKCHIA XpOMa
(OI). Oxwucnenue comeir xpoma (III) B xpomaTel. B3anmuble mepexonbl XpOMAaToOB U JUXPOMATOB.
XpomaTsl B IUXpoMaTthl kKak okuciutenu. [lomHoe pasnokenne Bomoi comeit xpoma (III) co crmadeivMu
JIBYXOCHOBHBIMH KUCJIOTaMU. KOMILIEKCHBIE COETMHEHUS XPOMa.

Mapranen. Ousndeckre CBOWCTBa MapraHiia. XMMHYECKHE CBOWCTBA MapraHiia (OTHOIIEHHE K
KHCIIOPOJTY, XJI0pY, pacTBopaM kuciot). [lonyuenue u npumenenue mapranna. Oxcun mapranna (IV) kak
OKHUCIIATENs U KaTanm3aTop. llepmanranar kanus kak okuciutens. Okcun u rugpokcun Maprauama (I0):
nonyuenue u coiictBa. Coedunenus mapeanya (111). Maneanam (V1) xanus u maneanam (V) xanus, ux
nosayueue.

Kenezo. Haxoxaenne B mpupone. 3HAUCHHE Kejle3a Uil opraHu3Ma 4eroBeka. dusmdeckue
CBOHCTBa Keje3a. XMMHUYECKHE CBOWCTBa Xkeje3a (B3aUMOJEHCTBHE C KHCIOPOAOM, XJIOPOM, CEpOii,
yriaeMm, BOJIIOW, KHCIIOTaMmH, pactBopamu conei). CrmaBel jkene3a c yraepoxom. Ilomydenme wu
npuMeHeHue okenesza. CoeauHeHusi xkeneza. CpaBHEHHE KHUCIOTHO-OCHOBHBIX U OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHEIX CBOMCTB Tuapokcuaa xene3a (1) m rumpokcuna xenesa (III). Comu xenesa (II) m
xenesa (II1). Merouns! nepeBoa comneii sxenesa (1) B conu xenesa (II1) u odbpatro. [TonHOE paznoxeHue
Bogou comeir keme3a (III) co cmaObiMu ABYXOCHOBHBIMH KucIOTamu. OKHCIHTEIHHBIE CBOHCTBA
coequaennii kenesza (1) B peakumsix ¢ BOCCTaHOBUTENSMHU (MOIHJIIOM, CEPOBOAOPOAOM U MEHBIO).
[nannnHeie KOMIUIEKCH JKene3a. KauecTBeHHble peakiinu Ha woHb xkeneza (II) u (III). @eppumst, ux
noJyuenue u npumMeHeHue.

Ik C - Codeparcanue coneti scenesa 6 6ooax PK.

Meab. Haxoxnenue B mpupone. buonoruyeckas ponb. dusnyueckue U XMUMHUYECKHUE CBOMCTBA
(B3auMOJICIICTBHE C KUCIIOPOJIOM, XJIOPOM, CEPOM, KUCIOTaMH-OKUCIUTEIsIMH, XiopuaoM xkeneza (111)).
Bzaumooeiicmeue medu ¢ KOHYeHMpUpoBaHHbIMU COJAHOU, OPOMOBOOOPOOHOU U 1OOHOBOOOPOOHOL
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Kucromamu 6e3 docmyna ozodyxa. llonydenue m npumenenne memu. Oxkcun u ruapokcua meau (II).
Comu memu (II). Mennsiii kymopoc. AMmuakatel Meau (I) u memu (II). IHomyduenme oxcuma memam (I)
BoccTaHoByeHueM ruapokcuna menu (II) rmroko3oit. [Tonyuenue xnopuna u nonuaa meau (I).

Cepeopo. Dm3mueckne W XHUMHYECKHE CBOWCTBA (B3aWMOICHCTBHE C CEPOBOAOPOIOM B
MPUCYTCTBHH KUCIIOPOJa, KUCIOTaMH-OKuciuTeasMu). OcaxaeHue okcujaa cepedpa mpu ACHCTBUU
esIo4N Ha coln cepebpa. AMMHakaThl cepeOpa Kak okuciauTenu. KadecTBeHHas peakius HAa HOHBI
cepebOpa. [Ipumenenue cepedpa.

3o0s10T0. PU3NUECKUE I XUMHUYECKHNE CBOWCTBA (B3aWMOJIEHCTBHE C XJIOPOM, IIAPCKOW BOAKONY).
3onoroxiopoBonopoanas kuciora. ['mapoxcuna 3o1ota (III). Kommiekcrsr 3omoTta. CriocoObl BBIACTEHUS
30J10Ta U3 30JI0TOHOCHOU nopoAsl. [Ipumenenue 3omora.

Hunk. Ousnyueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJIEWCTBHE C TaJOr€HaMH, KHCIOPOIOM,
Cepol, BOIOW, pacTBOpamMH KHUCIOT U mienodei). [lomydyeHne u mpuMeHeHHe HHUHKA. AMQOTEpHOCTD
OKCHJA U TUAPOKCUJA IUHKA. BaxkHel e cony HuHKa.

PryTh. Ouznueckue u XuMudeckue (B3auMOICHCTBUE C KUCIOPOIOM, CEPOM, XJTOPOM, KACIOTAMHU -
OKHCIIUTENSAMHU) cBOMCTBa. [lomydeHue W TpHUMEHEHHe PTYTH. AMmanbeambl — CHIABbL PMYmu C
memannamu. Oxcuo pmymu (11), eco nonyuenue. Xnopuo u uoouo pmymu (I1)

Jlemoncmpayuu. 33. B3aumoneiicTBHe XpoMa C COJSTHOW KHCIOTOW 0e3 mocTyma Bo3myxa. 34.
Ocaxnenne tuapokcuna xpoma (III) m okucneHune ero mepokcuaoMm Bopopoxaa. 35. Paznoxenwue
nuxpomaTta amMmoHus. 36. Pasnokenne mepokcuaa BOIOpoAa MOA ACHCTBHEM MHUOKCHIA Mapraia. 37.
Kommexmus «Xeme3o u ero cminasb». 38. Ocaxknmenne rumpokcuma kene3a (II) m okmcimeHne ero Ha
Bo3ayxe. 39. Brinenenue cepedpa u3 ero coleit IeiHCTBUEM M.

Pacuémmnule 3adauu.

Bremmonnenune ympaxHeHuii mo Teme «MeTamibel MOOOYHBIX TMOATPYII», Ha COCTaBJICHUC
YpaBHEHUH peaklnii, COOTBETCTBYIOIIMX 3aJlaHHBIM IIeMOoYKaM IMpeBpanieHuid. PelieHne pacueTHbIX
3aJ1a4 [0 XMMHUYECKUM (OopMyiIaM U ypaBHEHHUSIM.

Jlabopamopuvie onwvimei. 20. CpoiicTBa coenuHenuid xpoma. 21. CBolicTBa MapraHila M €ro
coenquHeHui. 22. 3ydyeHne MuHepanoB xene3a. 23. CpoiicTBa xxene3a. 24. CBolicTBa Med, €€ CIUIABOB U
coenuHeHny. 25. CBOMCTBA IIMHKA U €r0 COeIUHEHNI.

Ipaxmuueckas paboma 6. Ilomyuenne MegHoro Kymopoca. [lomydenue xemne3Horo Kymopoca.

Ipaxmuuecxas paboma 7. DKCIIEPUMEHTAIBHOE PEUICHUE 3aja4 10 TeMe «MeTamibl MOOOYHBIX
MTONITPYTITD.

Ipaxmuuyeckas paboma 8. Ilomyuenne conu Mopa

Koumponvuas paboma Ne 2 o teme «MeTtauibi».

Tema 5. Cmpoenue eeujecmea

Ctpoenne artoma. Hyxummael. Uzorombl. dedexkt maccel. TuUIBl pagHoaKTHBHOIO pacraja.
TepmosinepHbiii cuHTe3. OTKPHITHE HOBBIX XMMHUYECKHX JIEMEHTOB. SlnepHble peakuuu. Tunsi s0epHuix
peaxyuii. Oenenue u cunme3. Ckopocmb peakyuu paouoaxmusHoco pacnada. IlpumeHneHue
PaIMOHYKIIMIOB B MeaunuHe. MeToj MEeYEHBIX aTOMOB. [IpumeneHue paouoaxkmuHvlX HYKIUOO8 &
ceoxpononocuu. CoBpeMEHHass MoOJeldb CTpoeHus aroma. KopmyckynsipHO-BOTHOBBIE CBOMCTBa
anekTpoHa. llpemcraBmenme o kBaHTOBOM MexaHmke. CoortHomienne aAe¢ bpoina.  [Ipuaiummn
HeonpezneneHHoctn ['eizenOepra. Ilonstue o BonHOBoW ¢yHKkumu. KBaHTOBBIE uucna. ATOMHas
opbuTanb. PacnpeneneHue SJIEKTPOHOB MO DHEPTETHYCCKHMM YPOBHSIM B COOTBETCTBUH C IIPUHITAIIOM
HavMEHbIIIEH SHEPruy, MPaBwIoM XyHa U npuHIunoM [laym. OCOOEHHOCTH CTPOSHHSI SHEPreTUYECKUX
ypoBHEH artoMoB d-3JeMEHTOB. DIEKTpOHHAs KoHQUrypaius atoMa. Kinaccudukaius XUMHYSCKHX
3JIEeMEHTOB (S-, P-, d-, f-a;memMenThI). DieKTpOHHBIE KOHGUTYPALIUH TOIOKUTEIBHBIX U OTPHIIATEIBHBIX
noHOB. OCHOBHOE U BO30YK/ICHHBIC COCTOSHUS aTOMOB. BalleHTHBIE 3JIEKTPOHBI. DJICKTPOHHASI TPUPOA
XUMUYECKOU CBSI3U.

Buabl xumMmuueckoi cBsi3H.
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KoBajieHTHast CBfI3b M €€ XapaKTEpUCTHKH (PHEPrusl CBS3M, JJIMHA CBA3H, BAaJEHTHBIN yTOM,
KpaTHOCTh CBSI3U, MOJSPHOCTH, MONSApH3yeMOcTh). KoBaneHTHass HemomspHass W TONSpHAs CBS3b.
OOMeHHBIII W JOHOPHO-aKLUENTOPHBIA MeXaHW3M O00pa30BaHMs KOBAJEHTHOH WONSAPHON CBS3M.
I'eomeTrpus Monekynsl. JIMNOABHBIM MOMEHT CBSI3U, AUMOJIBHBI MOMEHT MOJIEKYJIbl. X UMUYECKAs CBA3b.

Honnast cBsa3b. OTMune MeXTy MOHHOW M KOBAJIEHTHOW CBA3bI0. CTpoeHHE TBEPABIX Tel. THIIBI
KPHUCTaJUTMYECKUX PEIIETOK HOHHBIX coequHeHIH. [loHsATHEe 00 371eMeHTapHON sSTIEHKe.

Mertanauueckas cBsa3b. CtpoeHue TBepabix Ted. Kpucrammmueckue n amopdubie Tenma. THIb
KPUCTAJUTMYECKUX PEUIETOK METaJIJIOB.

Me:xMoseKkyJasApHbIe B3anMoaecTBus. BomopoaHas CBs3b U ee BIMSIHNE Ha CBOMCTBA BEIECTBA.
[TonsTHE O CYyITpaMONEKYISPHON XUMUH.

Hemoncmpayuu. 40. Monenn monekyin. 41. Kpucranmndeckue permerku

Pacuémmnvle 3a0auu. PemieHne pacyeTHBIX 3a/1ad 10 XUMHUYECKHM (OPMYJIaM U yPaBHEHUSIM.

Tema 6. Teopemuueckoe onucanue XumuuecKux peaxyuil

TernoBoir 3¢ ekt XxuMHUYeckol peakuuu. DHIOTEPMUYECKHE M IK30TEPMUYECKHE PEaKLUU.
Tepmoxumuaeckne ypaBHeHHs. Terutora obpa3oBaHus BemiecTBa. 3akoH l'ecca W CIEACTBHS M3 HETO.
Oneprus cBszu. llonstue o enympennen snepeuu u 3HTanbNUU. [lonarue o6 suTponuu. Bropoit 3akoH
TepMoaHaMUuKu. @Dopmyna boavymana. Oueprus [nbbca W KpUTepHH CaMONPOU3BOJLHOCTH
XUMHUYECKO peaknuu. CKOPOCTh XHMHUYECKHX PEaKIMi, ee 3aBUCHMOCTh OT Pa3IW4YHBIX (HhaKTOPOB:
IPUPOABI PEAarupyroNnuX BEIIECTB, KOHLEHTPAIMU pEarupykoliux BEIIECTB, TeMIEepaTypbl, HaJIH4us
KaTajau3aTopa, TUIOMAAN MTOBEPXHOCTH PEarnpyronX BemecTB. Peakinu roMoreHHbIE U TeTepOTeHHEIE.
OneMeHTapHble peakiuu. MexaHu3M peakiuu. AKTUBUPOBAHHBIA KOMILJIEKC (TIEPEXOHOE COCTOSHUE).
3akoH AeWcTByrOmmX macc. Koncmanma cxkopocmu peakyuu, ee pasmepHocms. Ckopocms peakyuu
paduoaxkmuerozo pacnaoa. Ilepuoo nonypacnaoa. IlpaBuno Bant-I'odda. Ilonstue 00 sHeprum
aKTHBAITMU U 00 dHEpreTuueckoM mpoduiie peakuuu. Ypasuenue Appenuyca. KaramuzaTopel u KaTaius.
DHepeus akxmusayuu, Kamaiusupyemol U HeKamaiusupyemol peakyuu. AKTHBHOCTh U CEJIEKTUBHOCTh
KaTanu3aTopa. | OMOIEHHBI W TeTepOreHHBINH KaTanm3. [ oMozeHHull Kamanuz 6 2a3060l gase.
Kamanumuueckoe oxucnenue y2apHo2o 2aza 6 KOH8epmMepax 6bIXJIONHBIX 2d308 8 agmomoounsx. Ponb
KaTaJnu3aTOpoB B TMPHPOJEC H TPOMBIIUIEHHOM mpou3BoacTBe. depmeHTHl Kak OWOIOrniyeckue
karanu3aTopbl. OOpaTuMble peakinu. XuMu4eckoe paBHoBecue. KoHcranTa paBHOBecus. [lpuammm Jle
[latenbe. PaBHOBeCHbIE COCTOSIHMSA: YCTOWYMBOE, HeycToiunBoe, Oe3pasnuunHoe. CMemieHue
XUMHYECKOTO DPAaBHOBECHS TIOJ] JEHCTBHEM pa3lUYHBIX (PAKTOPOB: KOHIIEHTPAllMd pPEareHTOB WIIN
NPOAYKTOB pEaklUu, JABIEHHs, TeMIlepaTypbl. Poinb CMEIIEHHS paBHOBECHA B TEXHOJIOTMYECKUX
mporeccax. MonHoe mpomsBeneHne Boabl. Bomopomusiii mokasarens (pH) pactBopa. Pacuer pH
pacTBOPOB CHIIBHBIX KHUCIOT U mienodeii. PaBHoBecne B pacTBopax. KoHCTaHTBI nucconuanuu ClabbIx
3MeKTpOIUTOB. C8:3b KoHCmanmsl u cmenenu ouccoyuayuu. 3axon paszeedenus Ocmeanvoa. PasHosecue
MedNCOY HACLIUWEHHbIM pacmeopom u ocaokom. Ilpouszsedenue pacmeopumocmu. ['ampBaHUYECKUI
3JIeMEeHT (Ha mpuMepe 3ieMeHTa J{aHuams). XMMHYecKue UCTOYHUKH TOKA: TajbBaHHMUYECKHE 3JIEMEHTHI,
AKKyMYJISITOPBl M TOTUIMBHBIE 3JieMeHThl. Dopma 3armrch XMMUYeCKOro MCTOoYHHMKa Toka. CTaHTapTHBIN
BOAOPOAHBIN  anekTpon. CTaHAapTHBIM — JIEKTPOAHBIM  moTeHIMan  cucreMel. [loHsatne o
AJIIEKTPOABMKYIIEH CHIIe PeaKIiu. DIISKTPOXUMHUSCKAN P HANPsDKCHUN (AaKTHUBHOCTH) METAIIIOB (Psi
CTaHIAPTHBIX JJIEKTPOAHBIX MOTEHIHMANIOB). Hampasienne oKuCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIUH.
DJIIEKTPONU3 PACIIaBOB M BOJHBIX PACTBOPOB DIIEKTPOIHTOB (KHUCIIOT, IIENIOYEH W COJICH). 3aKOHBI
JJIEKTPOIIHU3a.

Jlemoncmpayuu. 42. IK30TEPMUIECKUE U SHIOTEPMHUUECKHE XUMHUUECKre peakiuu. 43. TemioBsie
SIBIICHUSI TIPU PACTBOPSHHH CEPHOW KHCIOTHI U aMMHAadyHOW CeMUTphl. 44. 3aBUCHMOCTh CKOPOCTH
peaxuu oT IPUPOBI BEIIECTB HA IPUMEpE B3aUMOJICHCTBYS paCTBOPOB PA3IMYHBIX KUCIOT OAMHAKOBOM
KOHIIGHTpAIlMH C OJWHAKOBBIMH KyCOYKamH (TpaHylaMH) HUHKa ¥ OJUHAKOBBIX KYCOYKOB pa3HBIX
MeTaJIJIOB (MarHus, IMHKa, jKeJe3a) ¢ pacTBOPOM COJNSHOW KUCIOTHL. 45. B3aumopelicTBue pacTBOpoB
CEPHOH KHUCIIOTHI C PacTBOpaMHU THOCYJIh(haTa HATPUs pa3IuIHON KOHIIEHTpamuu. 46. BzanMoneticTBre
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pacTBOpPOB CEpPHOM KHCIOTHI C pacTBOpaMH THOCYJIb(aTa HATPUS pazIMYHOW TemmepaTypsl. 47.
PasznoxeHne mepokcuIa BOAOPOAA C TIOMOIIBI0 HEOPraHUYECKUX KaTaau3aTOPOB W IPUPOIHBIX
00BEKTOB, COJICPKAIINX KaTana3y. 48. 3aBUCUMOCTh monokeHus paBHoBecus B cucteme 2NO2<-N204 ot
TEeMIIEePaTyphI.

Jlabopamopnvie onvimsi. 26. KaTanuruueckoe pazinoxeHne MepoKcHIa BOAOPOIa.

IHpaxmuueckue pabomwi. 9. CKOpOCTb XUMHYECKIX PEAKIIHH. XUMHUECKOE PaBHOBECHE.

Konmponvuas paboma Ne3. Teopernueckue OCHOBBI XUMHH.

Tema 1. Xumuueckasa mexnonozus

OcHoBHBIE MPUHIMNBI XUMHYECKOH TexHogoruu. OOIIMe MpencTaBiIeHnus O MPOMBIIIICHHBIX
crioco0ax MoMy4yeHus! XUMUYECKUX BEIECTB.

I[Ipou3BOACTBO cepHON KHCIOTHI KOHTAKTHBIM CHocoboMm. XumusMm rmporecca. Coipbe s
MIPOM3BOJICTBA CEPHON KHUCIOTHL. TexHomornueckas cxema Ipoliecca, Mpolecchl U anmaparbl. Mexanuzm
Kamanumuuecko2o oeticmsus okcuoa saraous (V).

[pouszBoacTBO aMmmMuaka. XuMu3M mnporiecca. OnpeneneHue OnTUMaIbHBIX YCIOBUH MTPOBEACHUS
peaknuu. [IprHIUT MUPKYISIIAN ¥ €r0 peain3alys B TEXHOJIOTHYECKOH cXxeMe.

Mertanayprusi. Yepnas metamtyprusi. IlponsBoactBo uyryHa. JloMeHHBIH mpouecc (ChIpbe,
YCTPOWCTBO JOMEHHOW TIIeYd, XMMH3M IIporecca). [Ipouzsoocmeo cmanu 6 MaApmeHO8CKOU neyu.
[Ipon3BoACTBO CTaIM B KHCIOPOTHOM KOHBEPTEPE U B dIIEKTpoNedax. /Ipamoii memoo nonyueHus sxcenesa
u3 pyoul. LIBeTHasg MeTauTyprusi.

Oprannyeckuii cuHre3. IlpombinuieHHass opraHuyeckas xXumusi. OCHOBHOM M TOHKHM
oprannueckuid cuHTe3. Hamboiee KpyHHOTOHHAa)KHBIE MPOMU3BOJCTBA OPraHMYECKUX COCIMHEHHM.
IIpousBoactBo MeraHona. [lomyueHne yKCycHON KHCIIOTHI M (hopMaibAeruaa u3 Meranona. [lomyuenue
arerara 1estono3el. ChIphe IS OPraHu4YeCKOM MPOMBIIILIICHHOCTH.

IIpoGaemMa oTX010B M MOGOYHBIX MPOAYKTOB. CHHTE3bI HAa OCHOBE CHHTE3-Ta3a.

XuMH4YecKoe 3arpsi3HEHHE OKPYKamIleill cpeabl H €ro MocjaeACTBHsS. DKOJIOrUs H mpodiiemMa
OXpaHbl OKPYKaIoIIeH cpenbl. «3eIeHasD XUMUS

Hemoncmpayuu. 49. Ceipbe U1 Tpou3BoACTBA cepHOM kucaoThl. 50. Mozaens kursimero cios. 51.
XKenesnast pyna. 52. O0pasiibl CIUTaBOB Keje3a.

Tema 8. Xumus 6 noeceonegnoit ycuznu

Xumust mmnm. JKupbl, Oeliku, yriieBOJbl, BUTAMHUHBI, (EPMEHTHI. PalMoHaAIbHOE MUTaHUE.
[TumeBbie no6aBku. [lumieBsle mo0aBKY, MX KiIacCH(pUKAIMS. 3alpelleHHbIe U pa3pelIeHABIC TTHIIEBRIE
nobaBku. OCHOBBI NMHINEBOW XUMUU. XuMHUA B MeauimHe. [loHATHE O (papMaleBTHYECKOW XUMHUH U
(dapmakonorun.  Pa3spaborka  jekapctB.  JlekapcTBeHHBIE — CpEACTBa, WX  KIacCH(pHUKAIU.
[IpornBoMuKpoOHBIE cpencTBa (cynbhaHUIAMHIHBIE TIperapathl W aHTUOMOTHKH). AHAIbIeTHKU
(actiupuH, aHaJIbTUH, TMapareTaMmoll, HapKOTHMYECKHE aHANBIeTHKH). AnmueucmamuHHvle npenapamsi.
Bsokymue cpenctBa. [ opmonst copmonanvHvle npenapamul. 1IpoOiieMbl, CBS3aHHBIE ¢ TPUMEHEHHEM
JIEKapCTBEHHBIX NpernapaTtoB. BpeaHble MpUBBIUKK U (AKTOPBI, pa3pylialonine 310poBbe (M30BITOUHOE
moTpedJeHne KUPHOW NHUINH, KypeHHe, ymoTpebleHue aikorons, HapkomaHus). Kocmernueckue u
napdroMepHbIe cpencTBa. beitoBas xumus. [IoHATHE 0 MOBEPXHOCTHO-aKTUBHBIX BellecTBax. Moroiue u
gucTsamme cpenactsa. Oroenuparonue cpenctra. IlpaBuina 6e30macHoil pabOTHI ¢ €AKMMH, TOPIOYUMU H
TOKCHYHBIMH BEIIECTBAMHU, CPEJICTBAMHU ObITOBOW Xumud. [lurmMeHTl W Kpacku. [IpuHIUMBI
OKpalIuBaHUA TKaHEen

Hemoncmpayuu. 53. Ilumessie kpacutenu. 54. Kpamenne tkaneit. 55. OrbennBanne TKaHEH.

Jlabopamopnwvie onvimul. 27. 3HAKOMCTBO ¢ MOIOIIIUMH CPENICTBAMHU.

Ilpoexm 1 o Teme «XWUMUS B TOBCEAHEBHOM KU3HI

Tema 9. Xumusa na ciaysxucoe oouecmea

Xumuss B cTpouTenberBe. Imrme. M3Bects. llement, Oeron. Knenm. Ilombop onTHMambHBIX
CTPOMTENIBHBIX MATEPUAIOB B MPAKTHYECKON JCITEIBHOCTH YelioBeKa. MUHEpalibHbIE U OPraHUYCCKUE
ymoopenns. CpencrBa 3amuThl pacTeHUH. [leCTHUITUABI: WHCEKTHITUABI, TepOMITUALI W (YHTHIINIE.

21



Penennentsl. Crekno. CuimkaTHas NpoMbInUIeHHOCTh. Kepamuka. TpaauiimoHHbIE W COBpPEMEHHBIE
Kepamudeckue Matepuaibl. CeepxmpoBoasamias kepamuka. lloHATHe 0 kepMerax W MaTephalax cC
BBICOKOW TBEPAOCTHIO

Jemoncmpayuu. 56. Komnekius cpelicTB 3aluThl pacteHuid. 57. Kepamuueckue matepuaibl. 58.
IIBetHHBIE CTEKNA.

Jlabopamopnvie onvimet. 28. Kien. 29. 3HaKOMCTBO ¢ MUHEPAJIBLHBIMA YIOOPSHUSAMI U H3yUCHUE
HX CBOUCTB.

Tema 10. Xumusn 6 coepemennoii Hayke

Metoponorust Hay4HOro uccienoBanus. Hayansie MeTopl mo3HaHus B XUMHH. CyObeKT U 00BEKT
Hay4yHOro no3Hanus. [locranoBka npoGiemsl. COop nHpopMannu 1 HakoruieHHe GakToB. ['umoresa u ee
JKCIEpUMEHTANIbHASL TIpoBepKka. Teopermueckoe OOBSCHEHHWE TONYYSHHBIX pPe3ylbTaToB. MHIyKIusS u
JOenyKius. OKCIIepUMEHTalbHasi IpOBEpKa IIOMyUYEHHBIX TEOPETHYECKHX BBIBOJIOB C  IIEJIBIO
pacrpocTpaHeHus UX Ha Ooiee MUPOKUH KPyr 00BeKTOB. XMMHUYECKUIN aHAIN3, CHHTE3, MOACITUPOBAHUE
XUMHYECKUX TPOLIECCOB U SABIEHMHM KaK METOJbl HaydHOro nosHaHus. Hanoctpyktypsl. CoBpeMeHHBbIE
(hM3UKO-XMMHUYECKHE METOABl YCTaHOBJIEHHUS COCTaBa W CTPYKTYphI BemiecTB. MICTOUHMKHM XMMHYECKON
nHpopmaruu. [lorck XuMUYecKkoil WHQPOpPMAMK TO HAa3BaHWUSM, WACHTU(GUKATOPAM, CTPYKTYpPHBIM
dhopmymam. Pabora ¢ 6a3amu TaHHBIX.

Hemoncmpayuu. 59. ITpumepbl pabOTHI ¢ XUMHUYECKUMHU 0a3aMH JAaHHBIX

Konmponvuas paboma Ne 4. 'ToroBasi KOHTpoJbHAs paboTa.

Ilpoexm 2 1o TeMe: «AJTOPUTM HAYIHOT'O HCCIIETOBAHMS

4. TemaTH4eckoe IUIAHMPOBaHKMeE YU4eOHOI0 peaAMeTa « XUMUD)
10 KITIACC

Yueono-memamuueckuii nnan Kypca «Xumusa. Yenyonenntii yposens. 10 knacc»
(3 uaca 6 nedenro, ecezo 108 u)

Homep Konuuecmeso B mo wucne
Tema
membl 4acog Ipaxmuueckue | Konmpoavuovie Ilpoexmuol
pabomul pabomul

1 [loBTOpeHue u yrnyOneHue 3HaHUI 18 1

2 OcHOBHBIE MTOHATHI Oprannveckor xumun | 13

3 YrI1eB010pOIbI 28 2 1 1

4 Kucnopoaconepxaiiye opraHn4eckue 21 4 1 1
COC/IMHEHHS

5 A30T- ¥ cepocoepKalue COeTMHEHUS 5

6 Bronornyecku akTUBHEIE BEIECTBA 16 2 1

7 BricokoMONIeKyIsIpHbIE COEAUHEHUS 7 2
HUTOI'O: 108 10 4 2

Temamuueckoe nnanupoganue Kypca «Xumus. Yenyonennstii yposens. 10 knaccy

Tema u Homep ypoxa

OcnosHoe codepofcaHue no memam

Xapaxmepucmuxa 0CHOBHBIX 8U008
OessmenbHOCmU YYeHUKA
(Ha yposHe yuebHnvix Oelicmauii)

TEMA 1. HOBTOPEHUE U YIJIVEJIEHME 3HAHUM — 18 YACOB

1/1. ATomBl. Monexysl. ATOMHO-MOJIEKYJISIPHOE yueHue. | B xone ypoka yuammmuecs JOIKHBI:

Bemecrsa Bemectpa MOJIEKYJIAPHOTO U |—  OOBSCHATH  TOJOXKEHHS  aTOMHO-
HEMOJIEKYJISIPHOTO CTPOEHHS. | MONEKYJISAPHOTO yUEHHUS;
KauecTBeHHBIf WM KOJMYECTBEHHBIN | — OMNEPUPOBATH MOHATUSAMHU «XHUMHUYECKHH
COCTaB  BelIeCTBa. MossipHast U | JIEMEHT», «aTOM,
OTHOCHUTEJbHAs MOJEKYIApPHAas MAacChl | «MOJEKYJIa», «BELIECTBO», «(HU3UUECKOE

BelrecTsa. MoJlpHasT OIS W MaccoBas
JIOJISI DJIEMEHTA B BEILIECTBE.

TEIIO»,
—  OOBACHAThL 3HAYCHHE XHUMHYECKOH
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Jemoncmpayuu.

OOpa3msl  BEMIECTB  MOJIEKYJISIPHOTO
cTpoeHuss  (cepa, cmupr, Hom) U
HEMOJIEKYIISIPHOTO  cTpoeHms (rpadwr,

MeJib, IOBapeHHAsI COITb); BO3TOHKA HOJA.
Konuuecmeenuvie pacuemsi.

Pacuer MoabHOM W MaccoBOW HOIHU
JJeMeHTa 10 (QOpMyJie XHUMHYECKOTO
COEIMHEHUS; HAXO0XKJACHUE MOJIEKYJISIPHON
(hOopMyITBI XUMHUYECKOTO COCITUHEHHUS TI0
HM3BECTHBIM MAaCCOBBIM, MOJIBHBIM JIOJISIM
3JIEMEHTOB.

(dhopMyJIbI BelllecTBa Kak

BBIPAXKCHHE Ka4eCTBEHHOTO u
KOJIMYECTBEHHOIO COCTaBa BEIIECTBA;
paccYMTBIBATH MAcCOBBIC W MOJIbHBIC
JIOITH 3JIEMEHTOB B XUMHUYECKOM
COC/IMHCHHUU;

— ompenensaTth (QOPMYIBl COCAMHEHHH IO
M3BECTHBIM MacCCOBBIM,

MOJIBHBIM JIOJISIM 3JIEMEHTOB,;

— HaOJII0IaTh JEMOHCTPUPYEMBIE OIBITHI H
OIKCBIBATH UX C MO-

MOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMUH.

2/2. CtpoeHue aToMa

Crpoenne artoma. WM3orombl. ATomHas
opburanb. Pacnipenenenue 3neKTPOHOB 1O
SHEPreTUYECKUM YPOBHSIM B
COOTBETCTBUH C IIPUHITUIIOM HAUMEHBITICH

OHEpPruu, rmpaBUuJIOM XYH,ZIa 1 IIPUHIIUIIOM
ITaymun. DOnexkTpoHHas KoHUTypamms
aroma. Kriaccupukammss XUMHYECKHX

snementoB (s-, p-, d-, f-agements).

Banentnsie OJICKTPOHBI.

B xoze ypoka ygamuecs: JOIKHBI:
— 1300paxath EKTPOHHBIE KOH(UTYpALIH
aTOMOB ¥ HOHOB

rpadpudeckui W B BUJAC  DJICKTPOHHOM
(hopMyIIHI, YKa3bIBaTh BaJIEHTHBIE
3JIEKTPOHBI;

— CpaBHHUBATH JJICKTPOHBI, HAXOMAIIMECS Ha
Pa3HbIX YPOBHSIX,
1o ¢popme, SHEPIUH;

— XapaKTepru30BaTh BaJICHTHBIE
BO3MOXHOCTH aTOMOB XUMHNYECKUX
3JIEMEHTOB.

3/3. llepuogmueckuit 3akoH | Ileprmoguueckuii 3akon. PopmymupoBka | B xone ypoka ydammecs: TOMKHBI:

u Ileprommueckas cucrema | 3aKOHA B cBETe COBPEMEHHBIX | —  XapakTepu3oBath  [lepmommueckyro

XMMHYECKUX 2J1eMeHTOB JI. | IpeACTaBIeHHH O CTPOGHMM aroMa. | CHCTeMy XHMHuYeckux oanemeHtoB JI. M.

. Menneneepa MupoBo33peHdecKoe " HayyHoe | MeHeneeBa Kak rpaguyeckoe oToOpakeHne

3HaueHue [lepuonnueckoro 3akona 1. W.
Menpeneena. Pamnyc aTroma.
3aKOHOMEpPHOCTH B WM3MEHEHUU CBOWCTB
MIPOCTHIX BEIIECTB, BOZOPOAHBIX
COCIMHEHUH, BBICIIUX  OKCHIOB M|
THIPOKCHIIOB B IEPHOAAX M TPYMNIax.
OJEeKTPOOTPULIATEIBHOCTb.

[Teproguueckoro 3akoHa;

MpeacKka3blBaTh CBOMCTBA  3aJJAHHOTO
3JIEMEHTA U €ro COCIUHEHUM, OCHOBBLIBASICH
Ha [leproamaeckoM 3aKOHE M H3BECTHBIX
CBOMCTBax IMPOCTBIX BEIIECTB METANIOB U
HEMETAJIJIOB;

— OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS
CBOICTB 3JICMEHTOB,

MPOCTHIX BEIIECTB, BBICHIUX OKCUIOB U
THAPOKCUIOB B TpyIIax M Mepuoaax
[Tepuoanueckoit cucTemsl;

MPOTHO3UPOBATH CTPOCHHE aTroMa |
CBOMCTBA XUMHYECKHX

DJIEMEHTOB u 00pa3oBaHHBIX AMUA
COEMHEHUM, OMUpasiCh Ha WX MOJOXKEHUE B
[Iepuoguueckoii cucreme;
XapaKTepU30BaTh
ITeproau4ecKoro 3aKoHa.

3HAYCHHC

4/4. XuMuyeckas CBs3b

Xumuueckas CBSI3b. DneKTpoHHAas
NpUpola XUMHUYECKOHM CBsA3U. Bumsl
XUMUYECKOM  cBsi3u. loHHas  CBs3b.

KoBanenTHass HemomnsipHas W TMoOJsApHas
CBSI3b. OOMEHHBINI u JOHOPHO-
AKIENTOPHBIA MEXaHH3Mbl 00pa30BaHU
KOBAJICHTHOM MO PHON CBSI3U.
T'eomeTpuss mosekynbl. MeTtamnueckas
CBA3b. BoopoaHas cBsi3b.

B xone ypoka yuyanuecst JOMKHBI:
— KOHKPETU3UPOBATH IMOHATUC «XUMHUYCCKas
CBSI3bY;

— 0000maTs IOHATHS  «KOBaJEHTHAas
HETMOISPHAS CBSI3bY», «KOBAJICHTHAS MOJSpHAs
CBSI3b», «HOHHAs CBS3b», «BOAOPOIHASL
CBSI3bY,

«METAJUINYECKAS CBSA3bY;
— KJIacCHU(pUIIUPOBATh THUIBl XUMHYECKOU
CBSI3U U O0BSICHATH UX
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MCXaHU3MBI,

— MpelCcKa3blBaTh TUI XUMHYCCKOW CBS3H,
3Has HopMyITy WIH

(usnvecKre CBOMCTBA BEIIECTBA;

OOBSICHATh MEXaHU3MBI 00pa30BaHUS
KOBQJICHTHOM CBSI3U.

5/5. ArperaTHble | ArperatHble COCTOAHUS BemiecTBa. Tumsl | B Xxoxe ypoka ydaiuecs JOMKHBIL:
COCTOSIHHUS KPUCTAJUINYECKUX PEIIETOK: AaTOMHas, | — IPOrHO3UPOBAaTh CBOMCTBA BELIECTBA,
MOJIEKYJISIpHAs, MOHHAs, METAJUIMYECKasl. | MCXOMS U3 TUIA KPUCTAJUIMYECKON PEILETKY;
— OOpefensaTh THI  KPUCTAJUIMYECKOU
pEIIeTKH, ONUpasch  HAa  HM3BECTHBIE

(u3MUecKe CBONCTBA BEIIECTBA.

6/6. Pacuersl no | Pacuersl mo ¢opmynam u ypaBHeHHsIM | B Xozme ypoka ydamyecs JOIKHBI:
YPaBHEHUSIM peakuuii C MCIOIb30BAHUEM OCHOBHOI'O | — OCYILECTBISTH pacdeTsl Mo gopmynaaM U

XUMHYECKUX PEAKIIUI

3aKOHA XUMHUYECKOM CTEXHOM CTPHUHU.

YpPaBHEHMSIM peakuid C HCIOJIb30BaHUEM
OCHOBHOT'O 3aKOHa XUMHYECKOH
CTEXUOMETPUH;

— HCIIOIb30BaTh aJITOPUTMBI IIPU pPEUICHUU
3aj1a4.

7/7. T'a30BbIe 3aKOHBI

I"azoBEIC 3aKOHBHI. YpaBHeHue
Knaneiipona MenneneeBa. 3akoH
ABoraapo. 3aKkoH 00bEMHBIX OTHOIICHHUIA.
OTHOCHTEIbHAS IUIOTHOCTh ra3os.
Cpennsis MOIsIpHas Macca CMeCH.

B xozne ypoka ygamuecs: TOIKHBI:
OCYILIECTBIISITh  PACUETHI,
ra30BbIE 3aKOHBI;

— HCIIONIB30BaTh AJNTOPUTMBI MIPU PEIICHUH
3ajad.

HCIIOJIB3YA

8/8. Kiraccudukarms
XUMHYECKUX PEeaKInit

Kiraccndukanus XuMHIecKIX peakituii mo
Pa3NUYHBIM MTPU3HAKAM CPABHEHHUS:
M0 YHUCIY M COCTaBYy HUCXOIJHBIX U

00pasyrommxcsi  BemecTB  (peakiuu
COCIMHCHHUS, PAa3JIOKCHUS, 3aMEICHHS,
oOMeHa);

— 10 00PAaTUMOCTH (pEaKIuu 00paTUMBbIe
1 HeoOpaTuMEbIe);

— 1o TemtoBoMy 3ddekty (peakuuu
IK30TEPMHUYECKHE U YHIOTEPMUYECKHE);
— 10 H3MEHEHHUIO CTENEeHU OKHUCIICHUS
(OKHCITUTETBHO-BOCCTAHOBUTENBHBIE
peakuuy u mpoTeKaromue 0e3 n3MEHEeHUs
CTCIICHU

OKHCIICHHS);
— 10  arperaTHOMy  COCTOSIHHIO
OJHOPOIHOCTH  HMCXOIHBIX  BEIIECTB

(peaKLII/II/I TOMOI'CHHBIC 1 FeTepOFCHHLIC);
— [0 HAJIMYHUIKO KaTaJnu3aTopa (peaKL[I/II/I
KaTaJJUTHUYICCKUEC U HeKaTaJ’II/ITI/ILIGCKI/Ie).

B xone ypoka ydarmuecs 10KHBL:

— XapakTepu3oBaTh NPU3HAKH XUMHUYECKUX
peaxmuii;

— KIaccu(UUUPOBAaTh XUMUYECKHE PEaKINH
110 pa3JIMYHbIM IIpU3HAKaAM CpaBHCHUS.

9/9. OKUCIATENBHO-
BOCCTAHOBUTEIbHBIE
peaknun

3menenue CTCIICHU OKHUCJICHUA
3JICMCHTOB B COCINMHCHMUAX.
OKUCIUTEIbHO-BOCCTAHOBUTEIILHEBIC

p€akouu. Tumst OKHCJIIHUTCIIBHO-
BOCCTAaHOBUTCIIBHBIX peaKquI .
Oxwucnenue n BOCCTAaHOBJICHHC.
OKHCIINTEIN M BOCCTAHOBUTEIIU. MGTO,I[
QJICKTPOHHOI'O Oananca. HOBCI[CHI/IG

BEIIECTB B CPEllax C Pa3HbIM 3HAYCHHEM
pH. IlepmaHranat xanusi Kak OKHCIUTENb.
lanpBaHWYeCKHil 37IeMEHT (Ha TpuUMepe
JJIeMEeHTa Janrmaims). OnexTponus

B xozne ypoka yyaniuecs JOJKHBI:
XapaKTEepu3oBaTh OKHCJIINTECIBHO-
BOCCTAHOBHTEIHHBIE PEAKIINH KaK IPOIECCHI,
MpH  KOTOPHIX  W3MEHSIOTCA  CTENeHH
OKHCTICHUS

aTOMOB;

COCTaBIISITh YPaBHEHUS OKHUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX

peakuuii ¢ MOMOIIBI0 METOJIA SICKTPOHHOTO
OajaHca;

— Ha0mOIaTh JEMOHCTPUPYEMBIC OIBITHI H
OIHCHIBATh WX C MOMOIIHIO POJHOTO S3bIKA H
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paciiiaBoB W BOJHBIX  PacTBOPOB
JNEKTPOIUTOB  (KHUCJIOT, INEIoder |
coreit). OKHCITATETHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIINU B MPUPOIE,
MIPOU3BOJICTBEHHBIX npoueccax u
JKU3HEEATEIIbHOCTH OpraHU3MOB.
Lemoncmpayuu.

B3anMopeiicTBue mepMaHraHaTta Kajaus C
cynb(HUTOM HATPHUs B Pa3HBIX cpelax.

SA3bIKA XUMHH,
—  OCJIaTh BBIBOJIbI 1o pe3yiibTaTaM
JAEMOHCTPUPYEMBIX XUMUYECKUX OIIBITOB.

10/10. Baxxueiimme kinaccel
HEOPraHUYECKHUX BEILECTB

Baxueliie kimacchl HEOPraHUYECKHX

BEILECTB.  OJIEMEHThl  METaUlbl U
HEMETauUIbl M WX  I[OJIOKEHUE B
ITepunonuyeckoit CHUCTEME.
Knaccudpukanms u HOMEHKJIaTypa

CJIO)KHBIX HEOPraHMYECKHX COCTMHEHMM:
OKCHJIOB, THJIPOKCHIOB, KHCIOT U COJIEH.
I'enernueckas CBA3p MEXAY KilaccaMu
HEOPTraHWYEeCKUX COSAMHEHUH.

Ilocne u3yuenus coodeporcanuss OaHHO20
YPOKa yuawuecs OOIHCHbL:

1. 3HaTe ompeneneHus Ba)KHEHIIHX
KJIACCOB HEOPraHWYECKHUX BEILIECTB.

2. Onpenensite MPUHAIIICKHOCTD
BEIIECTBA K ONPEAENCHHOMY KIaccy
COCIMHEHUN.

3. 3HaTh OCHOBHBIC CITOCOOBI TOTYUCHUS
OKCHUJIOB, TUJPOKCHUJIOB, COJICH.

4. XapaxTepus3oBaTb CBOMCTBa OKCHIOB,
THIIPOKCHIOB, COJICH.

5. CocTaBndTh ypaBHEHHUS peakUHH
MEKAY  BEIIeCTBaMH,  O0JIaAaloLUIMMH
KHCIOTHBIMH M OCHOBHBIMU CBOMCTBaMH
(KMCIIOTHO-OCHOBHBIE B3aUMOICHCTBHA).
6. CocTaBisaTh ypaBHEHHUS pEaKIIH,
JIEMOHCTPUPYIOIINE TEHETUUECKYIO CBS3b
MEXTY OKCHJIaMH, THIPOKCUIIAMH,
COJISIMHU.

7. CocTaBiiATh CX€MBl TE€HETHUYECKOH
CBSI3M MEXIy OKCHIaMH, THAPOKCHIAMHU,
COJISIMH.

B xone ypoka yuamntuecst JO/KHEL:

—  KiIaccHGUIHPOBATh  HEOPraHHYECKHE
BEIECTBa 10 Pa3HBIM IPU3HAKAM;

— OIKUCHIBAaTh TCHETUYECKHUE CBSI3U MEXITY
VM3YYCHHBIMH  KJacCaMH HEOPraHUYECKUX
BECIIECTB.

11/11. Peakuun WOHHOIO
oOMeHa

CunpHple #  ciaOble  BIIEKTPONHUTHI.
Peaknnu moHHOrO OOMEHA W YCIIOBHUS X
mpoTekaHusi 10 KoHma. llomHble WU
COKpAIlIeHHbIE HOHHBIE YPABHEHUSI.

Ilocne u3yuenus coodepoicanust OaAHHO20
VpOKa yuauguecst O0IHCHbL:

1. 3HaTh ycioBUA MPOTEKaHUS PEaKkIil B
pacTBOpax IEKTPOIHUTOB 0 KOHIIA.

2. OnpenensTh BO3MOXHOCT IMMPOTCKAHUS
peaxIuii B pacTBOpax O3JEKTPOIUTOB IO
KOHIIa.

3. VYMerb COCTaBJIATHL TMOJHBIE U
COKpAIICHHBIC VMOHHBIE ypaBHEHUS
peaxuuii.

4. CocTaBnsiTh MOJIEKYSPHBIE YPAaBHEHUS
peaKuyii 10 MOHHBIM.

B xone ypoka yuanumecs: JOJKHBI:

— XapaKTepU30BaTh YCJIOBHUS NPOTEKAHMS
peakunii B pacTBOpax BICKTPOJIMTOB MO
KOHLIA;

— HaOmoJaTh W ONUCHIBATH XUMHUYECKHE
OIIBITHI C TIOMOIIBIO POTHOTO SI3BIKA H SI3bIKA
XHMUH;

— JenaTh BBIBOJBl 1O  pe3yjibTaTaMm
MPOBEJICHHBIX XUMHYECKHUX OITBITOB;

— co0mroaTh paBuiIa 6€301MacHON pPaboTHI
c XUMUYECKUMHU BEIIECTBAMHU U
1a60PaTOPHBIM 000PY/TOBAHHEM.
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Jlabopamopnviti  onoim I, Peakuum
HMOHHOI'O OOMeEHa.
12/12. PactBOpBI PactBoOpsHI. Crroco0sr BBIpaKEHUA | B Xoae ypoka yyamuecs 10JKHBI:
KOJIMUYECTBEHHOI'O0  COCTaBa  pacTBopa: | —  0000wmaTh  MOHATUS  «PacTBOPBD»,
MaccoBas Jons (mpoueHTHas | «PacTBOPUMOCTbY, «pacTBOPHUTENDY,
KOHLIEHTpauus), MOJISIpHas | «paCTBOPEHHOE BEIIECTBO», «KOHLIEHTpPAIUs
KOHIIGHTpaIHusl. PactBopenue KaK | pacTBOpPOBY;
(hU3HKO-XUMHUYECKHH IpoIiecc. — OTIepHPOBAThH KOJIMYECTBEHHBIMHU
XapaKTepUCTHKAMHU conepKaHus
PacTBOPEHHOTO BEILIECTBA;
— ONMCHIBaTh IPOLECCH, MPOUCXOAAIINE
IIPY PaCTBOPEHHUH BEIIECTB B BOJE;
—  pemaTth  pacueTHbIE  3aJaud  C
MPUMEHEHNEM TIOHATHI «pPacTBOPUMOCTBY,
«KOHIEHTpALUs PACTBOPOBY;
— HCIONIb30BaTh aJTOPUTMBI IIPU PEIICHUH
3ajad.
13/13. Komnonansle | Jucnepcusle  cucrembl.  Komnouaneie | B xone ypoka yyaniyecst JOIKHBI:
pacTBOpPbI PacTBOPBI. HctunHbIe PacTBOPBI. | — XapaKTEepU30BaTh KOJUIOUJHBIE PACTBOPHI;

HucnepcHas ¢asa W AuMcHepcHoHHAs
cpena. CycrneH3uM U SMYyJIbCHH. 301U U
renu. Onanecrtennus. Dddexr Tunmans.
Koarymanusa. Cequmentanus. Cuaepesuc.
Jlemoncmpayuu.

Oddexr Tunmans.
Jlabopamopnuviti  onvim 2.
KOJUTOUIHBIX PACTBOPOB.

CBolicTBa

— 0000maTe MOHITUS  «KOJUIOWIHBII
pacTBOp»,  «307b»,  «TE€Nb»,  «TyMaHy,
OMYIBCUM», «CYCICH3UD», «KOATYIISIINN,
«CEMUMEHTAIIHSD», «CHHEPE3UCH;

—  OOBSACHATHL  OTIHMYME  KOJUIOMIHBIX
PacTBOPOB OT MCTHHHBIX;

—  OOBACHATH  CYIIHOCTH  IIPOILIECCOB
KOAryJISIIIUK M CHHEPE3HnCa;

—  HCCIeIOBaTh CBOWCTBA  HM3yd4aeMbIX
BEIIECTB;

—  HabmogaTh  JEMOHCTPUPYEMbIE  H

CaMOCTOSITEIFHO MTPOBOIUMEIE OIBITHI;
— HaOmromaTh M ONMCBHIBATE XHUMHYECKHE
PEaKIHH C TOMOIITBIO

POIHOTO SA3BIKA U S3BIKa XUMHH,

JIeNaTh  BBIBOABI 1O pe3yibTaraMm
MPOBEICHHBIX XHMUYECKHUX OIBITOB;

— coOmomaTh TpaBWia U MPHEMBI
OezomacHOH  pabOTBl €  XMMHUYECKUMHU
BEIIECTBAMU u 1a60paTOPHBIM
000pyIOBaHHEM.
14/14. T'maponu3 T'maponus comeit. I'maponm3 mo kaTuoHy, | B Xome ypoka ydariecs: JOKHEL:

M0 aHWOHY, M0 KAaTHOHY W T0 aHHOHY. | —  XapakTepu3oBaTh  THIPOIH3  Kak

Peakrust  cpembl  pacTBOPOB  coyied: | OOMEHHOE  B3aMMOJICHCTBHE  BEIIECTB ¢

KUACJIOTHAs, INEIOYHAs WM HEWTpaibHas. | BOJOW;

[TonmHbIiT HEOOPATUMBIH THAPOIIU3.
Jemoncmpayuu.

3. OmnpeneneHne KUCIOTHOCTH CPEIbI TPU
TTOMOIIN WHANKATOPOB.

JlabopamopHnuiii onvim 3.

T'uaponus coneit.

— MpeACKa3blBaTh PEAKIUIO CPelbl BOTHBIX
pacTBOPOB COJIEH;

HaOMIOAATh  JIEMOHCTPUPYEMBIE |
CaMOCTOATEIIbHO IMTPOBOAUMBIC OIIBITHI,

— HaO0MIOIaTh W ONUCHIBATH XUMHUYECKHE
PEaKIUH C MTOMOIIBI0

POIHOTO S3bIKA U SI3bIKA XUMUH,

JlenaTh  BBIBOABI IO pe3yJjbTaTam
MPOBEJICHHBIX XUMUYECKUX OMBITOB;

— coOmogate TOpaBWwiIa W IPUEMEI
Oe3omacHOil  pabOTBl €  XUMHYECKUMH
BEILLECTBAMU u 71260paTOPHBIM
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000pyIOBaHUEM.

15/15. Kommiekcubie | Kommnekcabie  coemuuenus.  CocrtaB | B Xome ypoka ydarmmecs TOJDKHBI:
COCIIMHEHUS KOMILUTEKCHOTO WOHA: | — OIIepPHPOBATH MTOHATHSAMHA
KOMILIIEKCOOOPa30BaTelNb, JUTaHJbl. | «KOMILUIEKCOOOPa30BaTENby, «JTUTaH[y,
Koopnunannonnoe YHUCIO. | KKOOPAWHAIMOHHOE YHCIIO», «BHYTPEHHSS
Homenknarypa KOMIUICKCHBIX | KOOpJWHAIIMOHHAsT  cdepa»,  «BHEUTHSSA
coeMHEHUH. 3Ha4YeHHWE KOMIUJICKCHBIX | KOOPAMHAIMOHHAS cepar;
COCJIMHEHUH. ITonsitue 0| —  KjaccupuuHMpoBaTh M  Ha3bIBaTh
KOOpHHHaHHOHHOﬁ XHUMHH. KOMIIJICKCHBIC COCITMHCHU A,
Hemoncmpayuu. OO0pa3oBaHmue | —  HCCIENOBAaTh CBOMCTBA  HM3y4aeMBIX
KOMIUIEKCHBIX COEIWHEHHH MEepeXOAHbIX | BEIEeCTB;
METAaJJIOB. —  HaOmojgaTh  JEMOHCTPHUPYEMBIE U
Jlabopamopuwiii onvim 4. llomyueHne W | caMOCTOSITEIBHO IPOBOIUMEIE OIIBITHI;
CBOWCTBA KOMILICKCHBIX COCJIMHCHUH. — HaOMIOJaTh W OIUCHIBATH XUMHUYECKUC
PeaKnru ¢ MOMOUIBIO
POAHOIO A3bIKA U A3bIKa XUMUH,
—_— JACJIaTh BBIBOBI 10 pe3yiabTaTamMm
MTPOBEACHHBIX XHMAYECKHX
OITIBITOB;
— co0momaTh TpaBWiIa U [PHEMBI
OezomacHOH  pabOTBl €  XMMHYECKUMH
BEIIIECTBAMU u 1a00paTOPHBIM
000pyIOBaHUEM.
16—17/17—17. Pentenue 3aa4 Hu BBINOJIHEHHE | B X0/1€ ypOKOB y4aniuecs JOJIKHbI:
O0o0maroree MOBTOPEHAUE | YIIPaKHEHHH, TTO3BOJISTFOIIMX | — COCTAaBJISITH 0000IAIOIINE CXEMBI;
1o TeMe «OCHOBBI XUMUM» | CHCTEMaTH3UPOBATh u 0000mHTh | — OCYIIIECTBIIATH MO3HABATENHFHYIO

INOTYYCHHBIC 3HAHUA IO TEMC «OcHOBEI
XUMHUN.

pC(I)J'ICKCI/IIO B OTHOIICHUH COOCTBEHHBIX
,Z[OCTI/I)KGHI/Iﬁ B IIPOLECCE PCHICHUA y‘l66HBIX
1 IMO3HABATCIIBHEBIX 3aJa4.

18/18. KonTpoJabHasi
padora Ne 1.
«OCHOBBI XHMHUW

Koutpons 3Hanmit mo Tteme «OCHOBBI
XUMUNY.

B xone ypoka yudamuecs JOJKHBIL:
OCYIIECTBIISITh M03HABATEIIbHYIO
peduiekcHi0o B OTHOIICHMHM COOCTBEHHBIX
JOCTHXKEHHU B TMPOIIECCE PEIIeHHs YIeOHBIX
W TI03HABATENBHBIX 3a/1a4.

TEMA 2.

OCHOBHBIE ITOHATUA OPTAHUYECKO

1 XUMUU — 13 YACOB

1/19. Tlpenmer u 3HayYeHUE

IlosiBneHNEe © pa3BUTUC opraHquCKoﬁ

B xoze ypoka yJamuecs: JOIKHBI:

OpraHMYecKON XUMHN XUMUM Kak Hayku. [lpenMer u 3amaum | —  pa3nuyaTb  NOpeaMETHl  HM3Y4YeHHS
OpraHU4ecKol XUMHH. MeCTO U 3Ha4€HHE | OPraHUYECKON U HEOPraHUUYECKON XUMUH;
OpraHWYecKOW XWMHH B  CHCTEME | — CpaBHHBATH OpraHuveckre u
€CTECTBEHHBIX HayK. B3anMocCBs3b | HEOPraHUYECKUE COCTMHEHUS;
HEOpraHUYeCKuX u OpraHuyYecKux | —  HaOmogaTb  JEMOHCTpPUPYEMbIE  H
BEILIECTB. OIMCHIBATh OMNBITHl C TIOMOILBIO POIHOTO
Hemoncmpayuu. Mopenu OpraHUYecKUX | s3bIKa U SI3bIKa XMMUH.
MOJIEKYJL.
2/20. Pemenue 3amay Ha | Pemenue pacyeTHBIX 3a7a4 Ha | B Xoze ypoka ydamiuecs TOIKHBI:
yCTaHOBJIEHHUE ¢dbopmyn | ycraHoBieHHE (GOpMyT YIIIEBOJOPOAOB | — OCYIIIECTBIISATh pacyersl o
YIJIEBOOPOIOB II0 JIEMEHTHOMY COCTaBy M IO aHAJM3Y | YCTAHOBJICHHIO (DOPMYN YII€BOAOPOIOB IIO
MIPOAYKTOB  cropanus.  lIpocreiimias | 31€eMEHTHOMY COCTaBy M IO aHAJIU3Yy
(amrmupryeckas) (dhopmyna. | MPOTYKTOB CTOPaHUS;
MonekynspHas ¢popmyna. — UCIIONB30BaTh AJTOPUTMBI IIPHU PEICHUH
3ajad.
3/21. [Ipuuunel | OcOOEHHOCTH OpPraHUYECKHX BEIIECTB. | XOJI€ YpOKa ydalrecs JOMKHBIL:
MHOTr000pa3us [IprumHBl MHOTOOOpa3ust OpPraHUYECKUX | — OOBSICHATH IPHYUHBI MHOT000pa3us
OpPraHNYEeCcKUX cOoeqUHEHUH | BemecTB. OpraHudecKkue BeIIECTBA B | OPraHUUYECKUX BEIIECTB;
IIpupoze. — Ha0II0#aTh JEMOHCTPUPYEMBIE OIBITH U
YraeponHbli  CKeJIeT  OpraHMYecKOd | ONMHCHIBATh MX C IIOMOUIBIO POJHOTO SI3bIKA U
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MOJICKYJIBI, €r0 THIIBI: ITUKIMYECKHE,
anuimyeckre.  KapOormuknnueckne ¢

TECTCPOUMKIUNYCCKUEC
CKCJICTHI. KpaTHOCTL XHMHYECKON CBSI3U
(BI/I,Z[LI CBsI3EH B MOJICKYJIax

OpraHUYeCKUX  BEIIECTB:  ONUHAPHBIE,
JIBOWHBIE, TpOiHBIE). I3MeHeHe 3Hepruu
CBA3EH MEXIy aToMaMM YIiepoza IpH

YBETHMYCHUH KpaTHOCTH CBSI3U.
Hacpimennsie u HEHACBIIIICHHBIC
COCTMHCHUS.

Jlemoncmpayuu.

MO}_'[CJ'H/I OpPraHn4YcCKruX MOJICKYJI.

SA3bIKAa XMMHH.

4/22. DNEKTPOHHOE
CTPOCHHUE U XHUMHUYCCKUC
CBSI3M aTOMa yTJiepoa

DJIEKTPOHHOE CTPOCHHUE W XUMHYECKHE
CBsA3M aroMa yriepona. [ uOpuamsarus
aTOMHBIX opOuTaned, ee TUOBl JUIs
OpraHUYEeCKMX COeUHEHMIt: Sp3-, sp?-, sp-
OO6Opa3oBanne G- W T-CBiI3eH B
MOJIEKYJIaX OpraHMYeCKUX COEINHEHUH.
[IpocTpaHcTBEeHHOE CTpOCHHE
OpPraHMYECKUX COeTMHECHUH.

B xone ypoka yuanuecs: JOKHBIL:

— XapaKTepU30BaTh OCOOECHHOCTH CTPOCHHUS
aToMma yriepoma;

— ONUCBHIBATH HOPMAJILHOE U BO30YKICHHOE
COCTOSIHHMSI aTOMa yTiiepoJia U OTPakaTh HUX
rpadudeckw;

— ONEepPUPOBATh MOHITUIMU «THOPHIN3ALINAS
opouTanel», «SpP>-rubpuauzanus»,  «Sp>-
rUOPUIU3AIUSD), «SP-THOPUIU3AIU;

— ONUCEIBATH OCHOBHEIE THIIBI
THOpUAN3AIIAY aTOMa YTIIepoa;

— OOBACHATH MEXaHU3MBI 00Pa30BaHUS G- U
TM-CBS3¢M B MOJICKYJIaX  OPraHUYeCKHUX
COCTMHEHUH.

5/23. CtpykrypHas Teopus
OpPraHUYECKUX COCAMHEHUN

XYWMHYEeCKOe CTPOCHHE KaK IOPSI0K
COCTMHEHUS  aTOMOB B  MOJEKYJe
COrJacHO UX BaJeHTHOCTH. OCHOBHBIE
IIOJIOKCHUA TEOpUHU XUMHNYECKOI'O
CTPOEHUSI OPraHUYECKUX COCMUHEHUU A.
M. bytmepoBa. 3aBHCHMOCTh CBOWCTB
BEIIECTB OT XWUMHYECKOrO CTPOCHHS
Monekyn. CTpykTypHas popmya.

B xoze ypoka yyammmecs TOJKHBI:

— (opMyIHpOBaTh OCHOBHEIE TOJOXCHUS
CTPYKTYPHOU TCOPUU

OpraHUYECKUX BEIECTB;

— mnpencraBnare Bkiaang @. Kekyme, A. M.
byrneposa, B. B. MapkoBHukoBa, JI.
[TonuHra B pa3BUTHE OPraHUYECKON XUMUU;
— OIEpPHPOBATH MOHATHUSIMH «BaJIEHTHOCTHY
U «CTENEeHb OKHCICHHS», «XUMHUYECKOE
CTPOCHHEY», «CTPYKTYpHas (hopMyJiay,;

— MOJEIHUPOBATH MOJEKYJIbl HEKOTOPBIX
OpraHnvcCKuX BCUICCTB.

6/24. CrpykrypHas
H30MepHus

W3omepus m wmzomepbl. CTpyKTypHas |
IIPOCTPAaHCTBEHHasl u3omepus. M3omepus
YTJIEPOAHOTO CKeJleTa. Wzomepus
HOJOKEHHsI. MeXKi1accoBasi H30Mepusl.

B xone ypoka yuanumecs: JOJKHBI:

— ONepUpOBaTh MOHATHIMU «H30MEDPY,
«U30MEpH»;

— OIUCHIBATD IPOCTPAHCTBEHHYIO
CTPYKTYpY U3y4aeMBbIX BELIECTB;

—  oOTpaxaTb  COCTaB U  CTpOCHHE
OpraHUYecKHX COEAMHEHWH C TOMOIIbIO
CTPYKTYPHBIX (POpPMYIT;

— XapaKTepHU30BaTh BUIBI H30MEPHH.

7/25.  IlpoctpaHcTBEHHAS
U30Mepus

Buasl  npocTpaHCTBEHHOM — HM30MEPHH.
OnTuyeckas H30MEpHSL.
ACUMMETpHYECKUH  aToM  yriepoja.
OnTHYecKkue aHTUIMOABL. XHUPAITbHOCTD.
XupanpHble W axupanbHble MOJEKYJIbI.
I'eomeTpuueckast usomepus (1uc-, TpaHe-
HU30MEpHS).

B xozne ypoka yyammecs: JOJKHBI:

— OIepUpoOBaTh MOHATUAMHU «H3O0MEpPY,
«H30MEPHSI»;

— OIMCHIBATh MPOCTPaHCTBEHHYIO
CTPYKTYpPY U3y4aeMBbIX BEIECTB;

—  OTpaxaTb  COCTaB U  CTPOCHHE
OPraHWYEeCKHX COEAWHEHWH C TOMOIIBIO

CTPYKTYPHBIX opmMyTT;
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— XapaKTEprU30BaTh BHUJIbI H30MCPUH.

8/26. DIIeKTPOHHBIC
shdekTel B MONEKyIax
OPraHUYeCKHX COCANHEHUH

OJEKTPOHHOE CTPOCHHE OPraHMYECKHX
BEIECTB. B3anMHOE BIUSHHE AaTOMOB U
IPYII aTOMOB. DJEKTPOHHBIE 3(QEKTHI.
WnayKTUBHBIH U Me30MepHBIH 3 QEKTHI.
[IpencraBieHue o pe3oHaHCE.

B xoze ypoka yganiuecst JOJKHBI:

— OIEPHPOBATh MOHATUSMH «HHIYKTHBHBIN
s ek, «Me30MepHBI 3P PeKT;
XapaKTepH30BaTh 0COOEHHOCTH
WHJYKTUBHOTO U ME30MEPHOT0 3P eKTOB.

9/27. OCHOBHBEIE KJACCHI
OpraHUYECKUX
COCTMHCHUH.
I'omomnoruueckue psjbi

Knaccudukaius opraHMuecKiX BEIIECTB.
OcHoOBHBIE KJIACCHI OpraHUYECKUX
coemuHeHUN. [TpHHIIMTIIBI KIaccubUKaIII
opraHuydeckux coeauHeHuu. IloHsTHE O

(hyHKITMOHATBHOMN rpynme.
Knaccudukarms OpraHUYEeCKUX
COCIUHEHUN no (yHKIHOHATBHBIM
TpyIIaM. I'omomnorus. I'omomnoru.
T'omonoruueckas pPa3HOCTB.

T'omosoruueckue psjbl.

B xone ypoka ydamuecs JOJKHBI:
KJIacCU(DHUITIPOBATH OpraHUYeCcKue
COEIMHEHHS TI0 CTPOCHUIO YTIIEPOAHOHN LETn
Y THITY YTIIEPOA-YTIEPOTHON CBS3H;
KJIaCCH(UITPOBATH MTPOU3BOIHBIC
YTIEBOMOPOIOB 1O  (PYHKIMOHAIBHBIM
rpymnmnam;

— 0000maTh 3HAHUA U AeaTh BBIBOABI O
3aKOHOMEPHOCTSIX ~ M3MEHEHUW  CBOMCTB
BCHICCTB B TOMOJIOTMYCCKHUX pAaax.

10/28. HomenkmnaTypa

HomeHkmaTypa OpraHMYecKWX BEIIECTB.

B xone ypoxka yuamuecs J0KHBL:

OpraHMYEeCcKHUX coequHeHuil | MexnyHapoaHas (cuctemaTtnueckas) | — Ha3bIBaTh OPraHUYECKUE COCAUHCHHS B
HOMEHKJIaTypa OPraHWYeCKUX BEIECTB M | COOTBETCTBHHM C NpaBHJIaMH HOMEHKJIATyphl
IIPUHIIUIB o0pa3oBaHUs Ha3zBaHuil | [IUPAC n paunoHaibHOW HOMEHKIIATYPBI;
OpPraHUYECKHUX COETMHEHUM. | — HAXOAWUTh CHHOHMMBI TPUBHAIBHBIX
PanronanpHasi HOMEHKJIATypa. Ha3BaHMUN OPraHUYECKUX COeIMHEHUM.

11/29.  Ocobennoctn u | Knaccudpukanms u ocobeHHOCTH | B X0/1€ ypoKa yuaiuecst JOIKHBI:

KJ1acCU(UKAITAS OpraHUYIECKIX peaKImii. Crmoco0s1 | — JIEMOHCTPHPOBATH MTOHNMAaHNe

OpraHMYeCcKUX peaxiui 3amUCce  peaknuidi B~ OPraHWYECKOW | OCOOCHHOCTH TIPOTEKAHHS OpraHUICCKUX

xumud. CxemMa U ypaBHEHHUE. YCIOBUA

npoBeAeHust peakiuid. Kmaccudukarms
peakuuii OpraHMYeCKHX BELIECTB IO
CTPYKTYPHOMY TIPU3HAKY: 3aMELIEHHUE,
MIPUCOEAUHEHHUE, OTIICIIIICHHE.
Peakunonnsie neHtpsl. [lepBoHauanbHbIE
MMOHATHSA O THIAX W  MEXaHH3Max
OpraHUYeCcKuX peakiui.

T'oMonutnyeckuii W reTepPONUTHUYECKUM
Pa3pbIB KOBAJICHTHONH XUMUYECKOUN CBSI3H.
CB0OOOHOPAIUKATBHBIN u HOHHBIN

MEXaHU3MbI pCaKu. ITonsTue (6]
CBOOOZHOM paaukane, Hykineoduiae u
anekrpoduIe.

peaKLII/Iﬁ B CpaBHCHUU C HCOPIraHUYCCKUMU
3allUChIBATL YPABHCHUSA OPraHUYCCKUX

peakiuii  crocobaMu, — NPHHITEIMH B
OPraHu4eCcKOl XUMUU;

—  wnaccuuUIUMpoOBaTh  pPEAKIUU 10
CTPYKTYPHOMY MPHU3HAKY;

— ONepUpoBaTh MOHATHAMHU «CBOOOIHBIHA
panuKam), KHyKIeopHD, «IEKTPODUID;

— OOBSCHATH TPOTEKAHWE XUMHYECKUX
peakuuit MEXTY OpraHM4eCKUMH
BEIICCTBAMHU, WCHONB3ysd 3HAHUSA 00 UX
MEXaHU3Max;

— MPOTrHO3UPOBATH BO3MOKHOCTb

MPOTEKaHUS XUMHUYECKUX peaKIfil Ha OCHOBE
3HAHUH 00 3IEKTPOHHOM CTPOEHUH BELIECTB.

12/30. OKHCIUTEIBHO-
BOCCTAHOBUTEIILHBIE
peaKkiM B OpPraHUYECKON
XUMUHA

OKHCIHTEILHO-BOCCTAHOBUTEIBHBIC
pcakuunu B OpFaHquCKOﬁ XHUMHUU.

B xoze ypoka yJamuecs: TOIKHBI:

— OOBSICHATD, YTO HA3bIBAIOT OKUCIEHHEM U
BOCCTaHOBJICHHEM B OPraHUYECKON XUMUU;
COCTaBIISITh YPaBHEHHUS OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIBHBIX OPraHUYECKUX PEaAKIUi
C TIOMOIIIHIO0 METO/Ia DIEKTPOHHOT0 OaaHca.

13/31.
MOBTOPEHUE
no  Teme
MOHATHS
XUMUN

O6o06miaromee

«OCHOBHBIE
OpraHu4ecKou

Pemenne 3a7a4 5 BBIIIOJIHEHHE
YIpaKHEHUH, ITO3BOJISIOIIUX
CHUCTEMaTHU3HUPOBATh 5 0000IIHATE

TNOJIYYCHHBIC 3HAHUA 110 TEMC «OCHOBHEIC
IIOHATHA OpFaHI/I‘{eCKOﬁ XHUMUN.

B xo1¢e ypoka yJarmuecs T0JIKHbI:

— COCTaBJIATh 000OIIAIOIINE CXEMBI;
OCYIIECTBIAT MO3HABATEIHLHYIO
pedIiekcuio B OTHOIIEHHH COOCTBEHHBIX
JIOCTH)KCHHI B TPOIIECCE PEIIeHUs yueOHBIX
U IMO3HABATCJIbHBIX 3a/a4.

TEMA 3. YIJIEBOJOPO/JbI — 28

YACOB

1/32. Anxanbel. CtpocHue,
HOMEHKIIATypa,

M30Mepus, ¢duznueckue

AJTKaHEIL. DNIEeKTPOHHOE u
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIIbI
MeTaHa. SpS-FI/I6pI/I,Z[H3aI_II/IH opOuTanen

B xone ypoka yuanuecst JO/KHEL:
— Ha3bpIBaTh aJKaHbl MO MEXTYHApOJIHOH

HOMCHKJIATYPC;
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CBOMCTBA aTOMOB yriepoja. ['oMoorudeckul psifi | —  OOBSICHATH  JJCKTPOHHOE  CTPOCHHE
" obrmas ¢dhopmyna aJKaHOB. | MOJIEKYJI M3YUYEHHBIX BEIECTB;
Cucremarnyeckas HOMEHKJIaTypa | — 0000maTh 3HaHUS W JelaTh BBIBOABI O
aJKaHOB W  paAWkayioB. M3omepus | 3aKOHOMEPHOCTAX W3MEHEHHH CBOWCTB B
YTIIEPOITHOTO cKenera aJKaHOB. | TOMOJIOTHYECKOM DSy aJKaHOB;
dusnueckue CBOIMCTBa aJKaHOB. | — MOJEIUPOBATh MOJEKYIbl H3YYCHHBIX
3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX | KJIACCOB BELICCTB;
CBOICTB. — HaOJI0aTh JEMOHCTPUPYEMBIC OIBITH U

OIMUCBIBATH UX C MMOMOIIBIO POJHOI'O SA3bIKa U
S3bIKA XUMHUH.

2/33. Xumnueckue | XUMHUYECKUE CBOMCTBa ajkaHoB: | B xozxe ypoka ydamuecs JOJIKHBI:

CBOICTBa aJIKaHOB raJIoreHUpOBaHUE, HUTPOBaHUE, | — XapaKTepu30BaTh Ba)KHEHIINE
JETUIPUPOBAHUE, TEPMHUYECKOE | XMMHUYECKHE CBOMCTBA aJIKaHOB;
paznoxenue (MUpONH3), TOPEHHUE KakK | — TIPOrHO3UPOBATH CBOWCTBA HU3YYaCMBIX
OJWH HU3 OCHOBHBIX HMCTOYHHKOB TCIlJIa B | BCIICCTB Ha OCHOBaHUH TCOPUUN
IMPOMBIIIIJICHHOCTH XUMHNYECKOI'O CTPOCHUA OpPraHnu4YeCKux
u OBITy, KaTaJUTUYECKOE OKHCIICHHE, | BEIICCTB;
KpEeKMHT  KaK  CIIOCOOBI  TONy4YeHWs | —  HMCCIEeNOBaTh CBOMCTBA  HM3ydaeMBIX
Ba)KHEHIITNX COCITMHCHUH B | BEIIECTB;
OpraHWYeCKOM CHHTE3e, H30MEpH3alrs | — IMPOrHO3UPOBATh CBOWCTBA HEM3YYCHHBIX

KaK Croco0 MONMyYeHUs BBICOKOCOPTHOIO
OeH3nHa. MexaHusm

BCHICCTB IO aHAJOTMU C U3YUYCHHBIMH
BC€OICCTBAMH TOro XK€ TOMOJIOI'HYCCKOIro

peaxkuuu CBOOOTHOPAIMKAIBHOTO | Psiaa;
3aMelleHUs (Ha TpUMEpe XJIOPUPOBaHUS | — HAOIIOAATh JEMOHCTPUPYEMBIC OIBITHI U
MeTaHa). OIMMCBIBATH UX C MMOMOINBIO POJHOI'O SA3bIKa U
Hemoncmpayuu. S3bIKa XUMHH.
BpomupoBanme TrekcaHa Ha  CBETY.
l'openne merana. OTHOIIEHHWE MeTaHa K
pacTBOpaM  IepMaHraHaTa Kajiui H
OpOMHOI1 BOJIE.
3/34. [Homyuenue u | CuHreTndeckue crmocoObl  monydeHus | B xozxe ypoka ydamuecs JOMKHBI:

IMPUMCHCHUC aJIKAHOB

aJKaHOB. MeTO/IbI MOJyUeHHS alIKaHOB M3
aJKUITAIOTEHU0B  (peakius  Biopma),
JIeKapOOKCHINPOBAHHUEM coeit
KapOOHOBBIX KHUCIOT M DIEKTPOIM3OM
pacTBOpPOB coyiell  KapOOHOBBIX KHCIIOT.
Haxoxnenue ankaHoB B TIpUpone W
MIPUMEHEHUE AJTKAHOB.

— XapaKTepu3oBaTb IMPOMBIINUICHHBIC U
nmabopaTopHBIC CITOCOOBI TTOJTYICHIS
AJIKaHOB;

COIIOCTaBJIATh XHMHYECKHE CBOMCTBA
alIKaHOB C 00JaCTAMH MNPUMCHCHUS.

4/35. l{ukmoanKkaHbl

Huknoankanel.  CTpoeHHE  MOJEKYI
ITAKJIOAJIKAHOB. OO6mrast hopmymna
[UKJIOATKAHOB. Homenknatypa
[UKJI0ATKAHOB. Uzomepus
[UKJIOATIKAHOB:  yIJIEPOJHOrO  CKejera,

MEXKJIaccoBasi, IPOCTPAaHCTBEHHas (yuc-
mpanc-u3omepust).  HampsokeHHble U

HEHaNpsHKeHHble  nuKibl.  Cnenuduka
CBOMCTB  LUKIOAIKAHOB €  MaJbIM
pa3MepoM IuKIa. XUMHUYECKHE CBOMCTBA
LUKJIONPOIIaHa: TOpEeHHE, peakum
IIPUCOEINHEHUS (rumpupoBanue,
IPUCOEANHEHHE TATIOTCHOB,
raJoreHOBOJOPOJIOB, BOJIBI) u
LMKJIOTeKCaHa: TOpeHue, peaxuu
paauKaIbHOTO 3aMelIeHNs
(xmopupoBanue, HUTpPOBAHUE).
ITonyyenue

B xone ypoka yudamuecs JOJKHBIL:
Ha3bIBATH T KJIOAJIKAaHbI
MEXIyHapOJIHON HOMEHKJIATYypE;

— 0000maTh 3HAHUS W JENaTh BBIBOABI O
3aKOHOMEPHOCTAX H3MEHEHUU CBOUCTB B
TOMOJIOTHYECKOM PAIY UUKIOATKAHOB;
XapaKTepUu30BaTh Ba)KHEHIINE
XUMHYECKHE CBOMCTBA ITUKIOAJIKAHOB;

— IPOTHO3UPOBATH CBOMCTBA H3y4aeMbIX

10

BEIIECTB Ha OCHOBaHHUU TEOPUH
XHMHYECKOr0  CTPOCHHUS  OPraHUYEeCKHX
BEIIECTB;

— TPOrHO3UPOBATH CBOMCTBA HEHM3YUCHHBIX
BEIIECTB 110 AaHAJIOTHH C H3yYCHHBIMU
BEIICCTBAMU TOrO JKE TOMOJIOTHYECKOTO
pana;

XapaKTECpU3oBaTb IMPOMBINUICHHBIC U
J1abopaTOpHBIE CITOCOOBI TTOJTYICHIS
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LU KJI0AJIKAaHOB u3 AJIKAaHOB U | LIUKJIOAJIKAHOB;
JUTaJIOreHaIKAHOB. — CONOCTaBIATh XHMUYECKHE CBOMHCTBA
LIUKJIOAJIKAHOB C 00JIACTSIMH IPUMEHEHHSL.
5/36. Anxenwl. CrpoeHue, | AIKEHHI. DIEKTPOHHOE u | B xoxe ypoka ydamuecs JOJKHBI:

HOMEHKJIaTypa, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl | — Ha3bIBaTh AJKEHBI MO MEXAYHAPOIHOM
u3oMepus, ¢usnueckue | stunena. Sp>-I'ubpummsamus opOuUTajel | HOMEHKIATYPE;
CBOMCTBa aTOMOB  yIiepoAa, O- H  T-CBA3U. | —  OOBICHATH  DIEKTPOHHOE  CTPOCHHUE
I'omonorudeckuit psa u obmmast popmysa | MOJIEKYS H3yYEHHBIX BEIECTB;
aJIKEHOB. Howmenknatypa aJKEHOB. | — 0000IIaTh 3HAHUS W JIENATh BBIBOIBI O
N3omepus aJIKEHOB: YIJIEPOAHOrO | 3aKOHOMEPHOCTAX W3MEHEHUN CBOWCTB B
CKelera, TOMOJIOTHYECKOM DSy aKEHOB;
MTOJIOKECHUS KpaTHOH CBSI3H, | — MOZAETHPOBATh MOJEKYIbl HW3Y4EeHHBIX
MPOCTPaHCTBECHHAS (reomeTpHuecKast | KJIaCCOB BELIECTB.
U30MEpHUsT WU yYuc-mpaHc-u3oMepus),
MexKIiaccoBasd. Pusnyeckue
CBOMCTBA aJIKEHOB.
6/37. IpakTuueckas | CocTaBieHHE MIAPOCTEPKHEBLIX Mozeiell | B Xome ypoka yJarmmecs TOJDKHBI:
paGora Ne 1. MOJIEKYJ AJIKaHOB, LUKJIOANKAHOB, | — MOJENIUPOBATh MOJIEKYJIbl H3Y4EHHBIX
«CocraBienne MoJenel | aJKeHOB, aIKaINEHOB, XJIOPAIKAHOB. KIIACCOB BEIIECTB;
MOJIEKYJT YTJIEBOAOPOIOB» —  BBIAGNATH  OCOOCHHOCTH  CTPOCHHS

MOJICKYJI U3YYCHHBIX KJIACCOB BCIICCTB.

7—8/38—39. Xumuueckue

XUMHYECKHE CBOUCTBA aJIKEHOB. Peakiuu

B xone ypokoB y4amuecs: JOIKHBI:

CBOMCTBa 3MEKTPOGHUIBLHOIO TPUCOCTUHEHMS] KaK | — XapaKTepU30BaTh BayKHEHIIINE
AJKEHOB crocod monydeHus (QYHKIUOHAIBHBIX | XUMHUYECKHE CBOMCTBA aJIKCHOB;
TTPON3BOIHBIX YTJIEBOAOPOJOB: | — TIPOTHO3UPOBATh CBOWCTBA H3y4aeMBIX
THAPUPOBAHUE, TaJIOTEHUPOBAHME, | BEIIECTB Ha OCHOBaHUU TEOpHH
THAPOTaJIOTEHHUPOBAHHE, THApATalds | XUMHYECKOTO  CTPOCHUS  OPraHUYecKHuX
ankeHoB. [IpaBuiio MapkoBHUKOBa BEIIIECTB;
U ero OOBSACHEHHUE C TOYKM 3pPCHMsI | —  HCCICNOBaTh CBOHCTBA  HM3y4aeMBIX
3JEeKTPOHHOW  Teopuu.  PajukanbHOe | BelIecTB;
NpucOeMHEeHHe  OpoMOBOIOpOJa K | — MPOTHO3MPOBATh CBOWCTBA HEM3YYEHHBIX
aJIKeHaM B IIPUCYTCTBUU BEIICCTB [0 AaHAJNOTHU C HM3YYCHHBIMHU
TTEPEKHCEN. Oxucnenue AJKEHOB: | BEI[ECTBAMH TOTO JK€& TOMOJOTHYECKOTO
TOpEHHEe, OKHCIeHHE KHUCIOPOAOM B | psfa;
npucytrcTBun xnopuaoB mamtamus (1) u | — HaAOIOATh u OIHCHIBATh
meau (II) (Bakep-mporiecc), OKHCIeHUE | AEMOHCTPHPYEMBIE OIBITHI.
KHCIIOPOJIOM B TPHUCYTCTBHH cepelpa,
OKHCIIEHUE  TOPSYUM  TOJKUCICHHBIM
pacTBopoM IepMaHraHaTa KaJIus,
OKHCTIEHUE MepMaHraHATOM KaJIus
(peakmmst  Barmepa).  KadectBennble
peaxIy Ha JBOHHYIO CBS3b.
Lemoncmpayuu.
[lonyuenue JTUJICHA peakuueit
JIeTUApaTaIIH
staHona.  OTHOIIEHHWE  JTHJIEHA K
pacTBOpaM  IepMaHTaHaTa Kaiuig U
OpomHoii Boge. ['opeHue stuseHa.
9/40. [Honyuenue u | I[IpombllieHHbIE u nabopatopabie | B Xxoxe ypoka yJamiiecs JOKHBIL:
MIpUMEHEHHUE aJTKEHOB CIOCOOBI MONy4eHUs AJKEHOB. | —  XapaKTepu30BaTh IPOMBIIIJICHHBIE U
[lomyuenne  alkeHOB W3  allkaHOB, | JJaDOpaTOpHBIE CIOCOOBI MONTy4eHUs
CIUPTOB, TAJIOTEHAIKAHOB, aJIKCHOB;
quranoreHankaHoB. [IpaBuno 3aiinieBa. | — COMOCTaBIATh XMMHMUYECKHE CBOMCTBa
ITonmumepusanus AJIKEHOB. | aJKEHOB C 00JIACTAMH MPUMEHEHHUSI.
Ilonumepusanuss  Ha  KatanausaTopax
Iurnepa—Harra.  TlomuaTHieH  Kak
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KPYITHOTOHHAKHBIHA MPOYKT
XHMHYECKOTO HPOU3BOJICTBA.
[lpumenenne  amkeHOB  (3TWIEH U
MIPOITHJIEH).

10/41. [pakTnyeckas
padora Ne 2. «[lomyueHue
STWJICHa W HW3YYEHHE €ro
CBOMCTB»

IMony4yeHue oSTHIEHA W3 CMECH CEPHOM
KHCITOTHI (KOHII.) W OTHUJIOBOTO CIHPTA.
Bs3aumogeiictBue 3THieHa C OpPOMHOIA
BOJIOM, TTOJKUCIIEHHBIM pacTBOpoM
nepMaHranara Kanus. ['opeHue 3THIIeHa.

B xoze ypoka ydariuecs T0KHBI:

— TPOBOJAUTH XUMUYECKUI IKCIIEPUMEHT TIO
MOJIYYCHUIO ITHJICHA;

— HaOJII01aTh U OITKUCHIBATH CAMOCTOSITEIEHO
IIPOBOJAMMBIC OIIBITBI C IIOMOIIBIO POAHOTO
SI3bIKA M S3bIKA XUMHH;

—  coOmojaTh  MpaBWJa W [PUEMBI
Oe3zomacHON  pabOTBl € XMMHYECKUMH
BEIIIECTBAMHU " 71a00pPaTOPHBIM
000pyIOBaHUEM.

11/42. AnkanueHsl

AJIKagueHsl. Knaccudukarus
aJKaJaNeHoB o B3aMMHOMY
pacCTONIOKEHUI0  KpaTHBIX  CBsS3€H B
Monekyine. OCOOEHHOCTH DIIEKTPOHHOTO U
MMPOCTPAHCTBEHHOT O CTPOEHUS
CONPSDKEHHBIX  ankaaueHoB.  OOmas
dhopmyna ankamueHoB. Homenknatypa u
U30MEpHUsl  anKajueHoB.  Dusnueckue
CBOICTBAa  alKagHUCHOB. XHMHYCCKHE

CBOMCTBa aJIKaINCHOB: peaxiuu
MIPUCOSTUHEHUS (runpupoBaHue,
raJIoreHUPOBAHUE), TOpEHUS u
MOJIMMEPHU3ALIUH. 1,2- u 1,4-

MMPUCOCAUHCHHUC. HonyquI/Ie AJIKaJIUCHOB.
Cunres 6YTa,Z[I/ICHa nus3 6yTaHa M 5TaHOJIa.

B xone ypoka ydamuecs: qOJKHBL:

— Ha3bIBaTh AJIKAJUEHBI IO MEXIYHAPOIHOU
HOMEHKJIATYDE;

—  OOBSICHATH  DJIEKTPOHHOE CTPOEHHE
MOJIEKYJ U3yYCHHBIX BEILECTB;

— KJIacCU(pHUIIMPOBATD JUCHOBBIE
YTIEBOIOPOIBI;
— XapakTepu30BaTh BayKHEHIIHe

¢usznvecKkue ¥  XUMHUYECKHE CBOWCTBa
aJKaJMCHOB;

— IPOTHO3UPOBATH CBOMCTBA M3y4aeMbIX
BEILECTB Ha OCHOBaHHUH TEOpUU
XUMUYECKOTO  CTPOCHHUS  OPraHUYECKHUX
BEILECTB;

— XapaKTepU30BaTh IIPOMBIILIEHHBIE
CIOCOOBI MOMYYSHHS JIKaJHECHOB.

12/43. Tlonumepuzanmsi.
Kayuyk. Pe3una

ITomamepuzamnus. Kayuyku. Brmang C. B.
JlebeneBa B TONMydeHHE CHHTETHYECKOTO
KayJyKa. Bynkaamzamuss ~— KaydyKoOB.
Pe3una. Mmuoroobpasue BUIIOB
CUHTETUYECKHX Kay4yKOB, MX CBOWCTBA H
NpUMEHEHHE.

B xone ypoka yudamuecs JOJKHBIL:

— XapaKTepu3oBaTb IIPOMBIINUICHHBIC U
nmabopaTopHBIE CITOCOOBI TTOJTYICHHIS
KaydyKOB;

— COIOCTaBJATH XWMHYECKHE CBOWCTBa
AJIKaJIMECHOB C 00JacTsAMH IPUMEHEHHUSI.

13/44. Anxunsl. CtpoeHue,
HOMEHKIIaTypa, H30MEPH,
(du3nIecKre CBONCTBA

AJTKUHBL. DNEeKTPOHHOE u
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbI
anerwieHa. sp-I'mbpunuzanus opouTanei
aTOMOB yTJIEpO/Ia.

I'omonorndeckuii psg u obmas Gopmyna

ankuHOB.  HoMeHknaTypa  aIKWHOB.
N3omepus AJIKAHOB: YIIE€POLHOr O
CKeJeTa, OJ0KEHUs

KpaTHOU CBSI3U, MEKKJIaCCOBasdl.

du3uyeckue cBOCTBA AJIKUHOB.

B xone ypoka y4damuecs JOJKHBIL:

— Ha3bIBaThb AJKUHBI [0 MEXIyHapOAHOU
HOMEHKJIATYE;

—  OOBSICHATH  DJIEKTPOHHOE CTPOEHHE
MOJIEKYJI U3yYCHHBIX BEILECTB,;

— 0000maTh 3HaHUS M JAENaTh BBIBOIBI O
3aKOHOMEPHOCTSIX HW3MEHEHHH CBOMCTB B
TOMOJIOTHYECKOM DSy aJIKUHOB;

— MOJENUpPOBaTh MOJIEKYNBl H3Y4E€HHBIX
KJIACCOB BEILECTB.

14/45. Xumnaeckue
CBOMCTBA aJIKUHOB

XHMMHYECKHE CBOWCTBA aIKMHOB. Peaknuun
MIPUCOEIUHEHNUS] KaK CIOCO0 IOMy4YeHus
MOJIMMEPOB WU JAPYIMX  MOJE3HBIX
npoaykToB. ['mapupoBanme. Peakuuu

B xoze ypoka ygammecs: TOIKHBI:

— XapaKTepru30BaTh BaXKHEHIIHE
XUMHYECKHE CBOHCTBA alIKHHOB,

— TIPOTHO3UPOBATh CBOWCTBA H3yYaeMBIX

MPUCOETUHEHUS raJIOrTeHOB, | BEILECTB Ha OCHOBaHWUH TEOpUU
rajgoreHoBOJ0PO/IOB, BOJBL. | XUMHUYECKOIO  CTPOCHHUSI  OPraHHUYECKHX
Tpumepuzanus Hu JMMEpHU3aLMs | BELIECTB;

areTujeHa. Peakiun 3aMEIIEHUs. | — TMPOTHO3UPOBATH CBOWCTBA HEU3YUECHHBIX
KI/ICHOTHBIC CBOﬁCTBa AJIKNUHOB C BCIIICCTB 10 AHAJIOTUHN C I/I3yT-IeHHBIMI/I
KOHIICBOM TPOHWHOI CBA3BIO. | BEMIECTBAMH TOTO JK€ TOMOJIOTHYECKOIO
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Aunerunenuapl.  OKWCICHHE  aIKMHOB | PSja;
pacTBOpOM IepMaHTaHaTa Kalusl. | — HaOIIOATh u OIHCHIBATh
I'openue anerunena. JIEMOHCTPHUPYEMBIE OITBITHI.
Lemoncmpayuu.
[lomyuenne  ameTwiieHa  THIPOIU3OM
KapOuga
kanbius. OTHOIICHHWE aleTWIeHa K
pacTBopaM  IiepMaHIraHata Kalusi U
OpomHOIT Bojie. [ opeHue areTuieHa.
15/46. llony4enue u Ilomydenwe  ameTwieHa — mHpONH30M | B Xome ypoka ydaruecs: JOIKHEL:
MpUMEHEHNE aJTKHHOB MeTaHa W KapOWIHBIM MeTonoM. CHHTE3 | — XapaKTepu30BaTh IPOMBIIUICHHBIE W
AJKWHOB QIIKHJIMPOBAaHWEM AalleTHIIMIOB. | IA0OpaTOpHBIE CIOCOOBI MONTy4eHMs
[Ipumenenue aJIKUHOB;
aneTriieHa. [OopeHue ameTwieHa Kak | — COMOCTAaBJIATh XHMHYECKHE CBOMCTBA
UCTOYHUK BBICOKOTEMIICPATYPHOI'O | aJIKUHOB C O0JACTSIMH TPUMEHCHUS;

IJIaMCHU [JIs1 CBAPKU U PE3KU MCTAJIJIOB.

— HaOII01aTh u OIUCHIBATH

JEMOHCTPUPYEMBIC ONBITEIL.

16-17/47-48 Pewenue
3a7a4 ¥ BEIIOJHEHHE
YOPaKHEHUHN 110 TeMaM
«AJIKaHBI», « AJIKCHBI,
«AJIKUHBI»

BeinonHeHwe ynpaxHEHUM 10 TemaM
«AINKaHBIY, «AJKEHBI», «AIKWHBD) Ha
COCTaBJICHHE ypaBHEHUI peaKIuii,
COOTBETCTBYIOIIUX 3aJaHHBIM CXEMaM,
COIEpKaIllUM HEU3BECTHHIC BEIIIECTBA.
Pewienue 3aau.

B xozne ypoka yJammecs: TOJIKHBI:

— HCIOIB30BaTh ANTOPUTMBI MIPH PELICHUH
3a/ad;

— COCTaBIIATb YypPaBHEHHS 110 3aJaHHBIM
cXeMaM IpeBpalicHU.

18/49. Apomatudeckue
yraeBogoponsl. CTpoeHune
OCH30IILHOTO KOJBIIA,
HOMEHKIIATypa, U30MEPHS,
(u3nuecKue CBOCTBA
apeHoB

Apenbl. Hcropusi OTKpbITHA O€H307a.
CoBpeMeHHbIE TIpeICTaBIICHUS 00
SNIEKTPOHHOM W TPOCTPAHCTBEHHOM

crpoennn OeHzoma. OOmas ¢opmyna

B xone ypoka yyanuecs: JOIKHBIL:

— Ha3bpIBaThb AapeHbl 10 TPUBHUAIBHOU H
MEXAYHAPOIHOM HOMEHKIIATYPE;
—  OOBSCHATH  BJIEKTPOHHOE
MOJIEKYJI U3YUYEHHBIX BEILECTB;
— 0000mwaTy 3HaHUS W JAENaTh BBIBOIBI O
3aKOHOMEPHOCTSIX W3MEHEHUU CBOMCTB B
FOMOJIOTMYECKOM PSZly apEHOB.

CTPOCHUC

19-20/50-51. Xumuueckue
CBOIiCTBa OEH30MIa U €ro
TOMOJIOTOB

apeHoB. M3omepuss W HOMEHKJIaTypa
TOMOJIOTOB OeHzomna. Uzomepust
JIM3aMEIICHHBIX OCH30JI0B Ha MpUMEpe
KCHJIOJIOB. Ousnueckue CBOICTBa
OeHzomna.

XuMuyeckne cBOMCTBa OeH3zoma. Peakiuu
3aMemieHnsi B OEH30IBHOM  sjIpe
(anexTpodunbHOe 3aMeIleHHE):
rajJoreHupoBaHue, HUTPOBaHUE,
AJIKUIIMPOBAHUE. Peaxkuun
MIPUCOEANHEHHUS K OeHzomy
(runpupoBaHue, rajoreHupOBaHHE
(xmopupoBaHme Ha CBeTy)). Peakmus
ropeans. OCOOCHHOCTH  XUMHYECKHX

CBOMCTB aJKWJIOCH30JI0B Ha IpuMepe
Tonyoda. B3aumMmHOe BIMSHHE aTOMOB B
Molekyne Tonyona. [IpaBuna opuentanuu
3aMECTUTENICH B pEaKIHSX 3aMeIICHHS.
XnopupoBanue Tonyona. OxucieHue
AJKMIOEH30JI0B PACTBOPOM IT€pMaHTaHATa
Kanud. [anoreHupoBanue anKwIOEH30J10B
B OOKOBYIO

uens. HurpoBanue HuTpoOeH3ona.
Hemoncmpayuu. OTHOmEHHE OeH3ona K
pacTBopaM  IE€pMaHTraHaTa Kalusl |
OpomHO#i Boze. OxuciieHue TONyONa
pacTBOpPOM MepMaHTaHaTa KaJus.

B xone ypoka ygammecs: TOIKHBI:

— XapaKTepu30BaTh Ba)KHEHIIIHE
XUMUYECKUE CBOMCTBA APEHOB;

— TMPOTHO3UPOBATH CBOMCTBA H3y4aEMBbIX

BEILIECTB Ha OCHOBaHHUU TEOpUU
XUMUYECKOTO  CTPOCHUS OpraHUYECKUX
BEIICCTB;

— MPOrHO3UPOBATh CBOWCTBA HEM3YUCHHBIX
BEIIECTB [0 AaHAJIOTHH C HM3YYCHHBIMHU
BEIIECTBAMH TOr0 K€ T'OMOJIOTHYECKOrO
psna;

— HaOIIOIaTh u
JIEMOHCTPUPYEMBIC OITBITHI.

OIMMCBIBATH

21/52. llomy4uenne u
IpHMEHEHHE apeHOB

[Tomyuenne OeH30Ma W €ro TOMOJOIOB.
[IpumeHeHne roMoIoroB 6€H30Ia.

B xozne ypoka yyaniuecs J10JKHbL:
—  XapakTepu30BaTh NPOMBINUICHHBIE W
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Hemoncmpayuu. ITlonydyenue crtupona
JEToNMepHu3aliel  MONUCTHposia |
WCTBITAHNE €ro OTHOIICHHS K PacTBOPY
TIepMaHTaHaTa KaJusl.

71a60paTOPHBIE CIIOCOOBI MOTyYEHHS APEHOB;
COIIOCTAaBJIATh XUMHWYECKHE CBOHCTBA
apeHoB ¢ 00IACTAMHU IPUMEHECHNS;
HaOII01aTh u OIMCHIBATH
JIEMOHCTPHUPYEMBIE OIIBITHL.

22/53. llpupoansie
HWCTOYHUKU

IIpupoaHble MCTOYHHUKHU YIIEBOLOPOIOB.
[IpupoaHslii 1 OMYTHBIA HEPTIHOHN Ta3bl,

B xone ypoka yuarmuecst JOIKHBIL:
— XapaKTepu30BaTh OCHOBHBIC HAIIPABJICHUS

yrieBonopoaoB. Hedts, UX COCTaB M Hcronb3oBanue. HedTh Kak | ucronp3oBaHus U mepepaboTku  HedTH,
ras, yronb. IlepBrnunas cMmech yrieBogoponoB. CocraB HeTH U | MPUPOJHOrO ra3za U KAMEHHOTO YIS
nepepadoTKa ee repepadoTKa. HedremponykTor.
YTIIEBOIOPOIHOTO CHIPH. IlepBuunas nepepaboTKa HeTH.
Ok C - CocraB nipuporgHoro | Ileperonka HedTu. OXTaHOBOE HYHCIIO
raza mectopoxaeHuit PK OenszuHa. OxpaHa OKpy’Karomed cpeabl

npu HedTenepepaboTKe u

TPAHCTIOPTHPOBKE HEPTEPOAYKTOB.

Kamennspnii  yroms. KoxcoBanue yrus.

lasudpukamuss  yrma.  DKoIOTHYecKue

IpOo0JIEeMBI, BO3HHUKAIOINE npu

UCIIONB30BAHUU YIS B KadecTBe

TOILIMBA.

Cocras IPUPOAHOTO rasa

MecTopoxaeHui PK.
23/54. I'nmy6okas Bropuunas  (rirybokasi)  mepepaboTka | B xone ypoka yuamuecst JOIKHBL:
nepepaboTka HEPTH. He(TH. KpexkuHr. Pudopmunr. | — omnepupoBaTh TOHITHUSAMH «KPEKHHIY,
Kpexunr, pudopmuHr. MecTropoxneHus PK. | «mmponmsy, «puopMuHT»;
Ik C - Mecropoxaeaus PK. | IlepepabareiBaromume rpenmpusatis PK. —  OOBSCHATH OTIWYHUSA  TEPMHUUYECKOTO

IlepepabaTsiBatomiye
npennpustus PK

KPEKHHTa OT KaTaJIuTHYECKOrO;
— XapaKTepH30BaTh OCHOBHBIC HAIPABICHUS
r1yOOKOH nepepaOdoTKH HEPTH.

24/55. T'eneTnyeckas CBA3b
MEKIY Pa3InIHBIMH

I'enernueckasi CBSI3b MEXKIY Pa3IUUYHBIMHU
KJIaccaMH yTriieBoAopozoB. KauecTBeHHbIe

B xone ypoka yyaniuecs JOJKHBI:
— OIIUCBhIBATh T'CHCTUYCCKUC CBA3U MEKAY

KJIaCCaMH yTJIEBOAOPOAOB. | PEeaKIUu Ha HemnpeAenbHbIEe | U3YYEHHBIMH  KJIACCAMH  OPraHHYeCKUX
IIpoexT 1 no Teme YTJIEBOIOPO/IBI. COEIMHEHU;
«IIpupomHbIe pecypchl —  COCTaBIIATh  ypaBHEHHS  pEaKIui,
Pecnyomuku Komu WUTIOCTPUPYIONUX ~ TEHETHYECKYI0  CBS3b
JKOJIOTHS MEX]y Pa3INYHbIMU YTIIEBOJAOPOAAMU;
— COCTaBJATh ypPaBHEHUS pEaKIUA IO
3alaHHON cXeMe NIpeBpallcHNH,
cozepxxalen HEU3BECTHBIE YCIIOBHS
peaKuit;
— 1mpeoOpa3oBBIBaTh MHGOPMANHIO U3
OTHOTO BWJA B JPYrOi, COCTaBJIATH ILUIAH
peleHusT  MpoOJIeMBI,  CaMOCTOATEIHHO
OpPraHH30BBIBaTh Y4eOHOE B3aUMOJICICTBYE B
TpyIIe, CO3/1aBaTh KOJUICKTUBHBIN MPOCKT H
MNpEeACTAaBIATL PC3YJIbTATHI KOJIJIEKTUBHOM
JIeSITEITbHOCTH.
25/56. ["amoreHonpon3BoAHBIE  YTIIEBOMOPOAOB. | B Xome ypoka ydamiiecs JOMKHBIL:
I"anorenonpon3BoaHbIE Peaknun  3amemeHust rajoreHa Ha | — Ha3bIBATh raJIOTeHOMPON3BOAHBIE
yriaeBoopoaoB. CTpoeHue, | THAPOKCUI, HUTPOTPYIITY, ITUAHOTPYIITY. | YTIIEBOJAOPOIOB o MEXTYHApOTHOU
HOMEHKJIaTypa, uzomepusi, | JlelictBue Ha HOMEHKJIATYPE;
¢du3nUecKre U XUMHUYECKHE | TaJOreHOMPON3BOJHbIE BOJHOTO U | — OOBSACHATH DIIEKTPOHHOE  CTPOCHHUE
CBOMCTBa CIHPTOBOT'O pacTBopoB LIEJTOYU. | MOJIEKYJ U3yYEHHBIX BEILIECTB;
CpaBHEHHE PEAKIMOHHOM CIOCOOHOCTH | — 00001aTh 3HAHUS M JIEJIaTh BBIBOABI O
AJKWIT-, BUHMUIJI-, benun- U | 3aKOHOMEpPHOCTAX H3MEHEHHI CBOMCTB B
OeHsmiramoreHnoB.  B3anMoneicTBHE | TOMOJIOTHYECKOM psiny
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JUTraJIOr€HaJIKaHOB C MarHu€M W IHUHKOM.
Ilonsitne o MCTaJIJIOOPraHNYCCKUX
COCOINMHCHUAX. Hcnons3oBanue
TaJIOr€HOIIPON3BOJIHBIX B GLITy, TCXHUKC
U B CUHTC3C.

TaJIOT€HOIPOU3BOTHBIX
YTIIEBOIOPO/IOB;

— XapaKTepru30BaTh BaXKHEHIIHE
XUMHYECKUE CBOIiCTBa

raJIOrCHONPONU3BOAHBIX YIJICBOAOPOAOB,
— HPOrHo3nupoBaThb CBOMCTBa HU3y4aCMbIX

BEILIECTB Ha OCHOBaHHUU TEOpUU
XUMUYECKOTO  CTPOCHUS OpPraHUYECKUX
BEIICCTB;

— COIIOCTaBJIATH XHUMHYECKHE CBOMCTBA
raJlOreHOMPOU3BOJHBIX  YIIIEBOJOPOJIOB  C
00J7aCTIMH TPUMECHEHHSL.

26-27/57-58.
Ob6o06maromiee MOBTOPEHUE
10 TeMe «YTIICBOJOPOIBI»

CocraBnenue QopMya ¥  Ha3BaHHUH
YIII€BOAOPOIOB, 179 TOMOJIOTOB,
U30MEPOB.

3amaHus 1O COCTaBJIEHHMIO YpaBHEHUH
peaknuii ¢ ydacTHeM YIJIeBOIOPOMOB;

B xoj¢e ypoka yJaiuecs T0JIKHBI:

—  cUCTeMaTH3WpoBaTh W  0000IIAaTh
MOJTyYCHHBIC 3HAHUS O CTPOSHUH, CBOMCTBAX,
MOJIyYCHHUH U TPUMEHEHHUH YTJICBOAOPOIOB;
— COCTaBJISATH 0000IIAIOITHE CXEMBI,

peaxIuii, WJUTIOCTPUPYIOUINX | — OINHCHIBaTh TEHETUYECKHE CBA3H MEXIY
TEeHETUYECKYIO CBSI3b MEXKY Pa3INYHBIMU | U3y4eHHBIMA  KJIACCAMH  OPTaHUYECKHX
KJIACCAMH YTJIEBOJOPOIOB. COCJIMHEHUH.

28/59. KontpoabHas KounTpons 3HaHUHU mno TeMe | B xozxe ypoka ydamuecs JOMKHBI:

pabdota Ne 2 1o Teme «YTIeBOIOPOABD. — OCYLIECTBJISITh [I03HABATEIIbHYIO

«YTIeBo10pOIIbI»

pedIiekCHi0 B OTHOIICHMHM COOCTBEHHBIX
JIOCTIKEHUM B TIPOIECCE PEIICHUsS yUeOHBIX
1 TI03HABATENBHBIX 3a/1a1.

TEMA 4. KUCJIOPOACOAEPXAIIME OPTAHUYECKUE COEJUHEHUSA — 21 HAC

1/60. Ciuptsl

Cruprel. Knaccudukauus, HOMeHKIaTypa
U M30MEpUs CIUPTOB. ['oMonormdeckuit
pin u oOmas QopMmyna mnpeneabHBIX

OJIHOaTOMHBIX
CIIUPTOB. ®duznueckue CBOICTBA
NpENEIbHbIX  OAHOATOMHBIX  CIIHUPTOB.

Bogopoanast cBsi3b MEXy MOJEKYJIaMH U
ee BIMsIHME Ha (U3NYECKHE CBOICTBa
CIIUPTOB.

B xoze ypoka yJaiuecs: TOIKHBI:

— Ha3bIBaTh CIHPTHl 1O MEXKIYHAPOIHOU
HOMEHKJIATYPE;

—  OOBSICHATH  DJIEKTPOHHOE
MOJICKYJT U3YUEHHBIX BEILICCTB;
— 0000maTh 3HAHUS M [OENaTh BBIBOIBI O
3aKOHOMEPHOCTSIX HW3MEHEHUM CBOMCTB B
TOMOJIOTHYECKOM PSIIy CITUPTOB.

CTpPOCHHUE

2—3/61—62. Xumuueckue
CBOICTBA U IIOJIyYEHUE
criuptoB. [Ipocteie adpupsr

XUMHYECKHE CBOMCTBa CIIUPTOB:
KHUCIIOTHBIE CBOMCTBA (B3aUMOJCHCTBHUE C
HAaTpHEM KaK CIoco0 yCTaHOBIEHUS
HaJTU9usl TUAPOKCO-TPYIIIEI); pPEaKIuh
3aMenIeHns] THAPOKCUIBHON TPYNIBl Ha
rajored  Kak  CIoco0  TONydYeHHs
pacTBOpUTENel; MEXMOJNEKYIsIpHas |
BHYTPUMOJIEKYJIApHAs JeTUApaTAIIHS,
o0pa3oBaHHWE  CIOXHBIX O3QHUPOB  C
HEOPraHUYECKUMH W  OpPraHUYeCKUMU
KHCIIOTaMU; TOpEHUE; OKHCIICHHE
okcugoM Memu  (II), ToAKUCICHHBIM
pacTBOpOM IepMaHTaHaTa

Kausi, XPOMOBOH CMECBIO; peaKIuu
YTIIEBOIOPOTHOTO panukana.
Anxoronatel. ['uaponus, aakuivpoBaHUE
(cunTe3 MPOCTBIX 3¢upoB mno

B xo0/1¢ ypoKOB y4amiuecs J0KHBI:

— XapaKTepHu30BaTh Ba)KHEHIIIHE
XAMHUYECKUE CBOWMCTBA CIUPTOB M MPOCTHIX
3hUpoB;

— TMPOTHO3MPOBaTh CBOWCTBA HM3y4aeMbIX

BEIIECTB Ha OCHOBaHHUH TEOPHH
XUMHYECKOTO  CTPOCHUS  OPraHUYeCKHX
BCIICCTB;

— NIPOTHO3UPOBATH CBOMCTBA HEM3YyYEHHBIX
BEIIECTB TI0 AHAJOTUU C H3yYECHHBIMU
BEIIECTBAMH TOI'0 K€ TI'OMOJIOTHYECKOrO
psana;

—  XapakTepu30BaTh IPOMBINUICHHBIE W
nmabopaTopHBIE CII0COOBI MTONTy4eH M
CIIUPTOB;

—  CONOCTAaBJIATh XUMHYCSCKHE CBOMCTBA
CIIUPTOB C obmacTamMu OPUMCHCHHUA

Bunbsimcony). IIpoMBINIUICHHBIH CHHTE3 | —  HMCCIEAOBATH  CBOMCTBA  M3Y4aeMBIX
MeTaHona. [lonyueHue araHosa: peakuus | BELIECTB;

OpOKCHIS TJIFOKO3BI, ruapatanus | —  HaOmomaTe  JEMOHCTPHPYEMBIE U
otuieHa. IlpuMeHeHHMe MeTaHoJa M | CaMOCTOSTEIbHO MPOBOJIMMBIE ONBITHI;
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staHona. Pusnomorndeckoe IeHCTBUE
METaHOIa W JTaHOJIa Ha OpPraHu3M
yenoBeka. [IpocTeie 3¢uppl kKak H30MEPHI
MPEENbHBIX ~ OMHOATOMHBIX  CITUPTOB.
CpaBHeHme ux (hm3maeckux "
XUMUYECKUX CBOHCTB CO CHUPTaMH.
Peaknust pacuieruieHus: mpocTeix 3¢GupoB
MonoBogopoaoM.

Jlemoncmpayuu.

BzaumoneiictBue HaTpusi C HSTAHOJIOM.
Oxwucnenne staHona okcumoMm menu (II).
T'openue stanona. Bzaumoselicteue
TPeT-OyTHJIOBOI'O CHOUPTAa C  COJISIHOM
kucnoroit. Mogopopmuas peakims.
Jlabopamopnutii onvim 3.

CBoiicTBa 3THJIOBOrO CIUPTA.

— Ha6JHO)IaTB N OIIKUChIBATh XHUMHUYCCKUC
pEaKi C MOMOIIBI0 POIHOTO S3bIKA U
SI3bIKA XUMHH;

—  coOmojaTh  MpaBWJa W TPHUEMBI
Oe3omacHOM  pabOTBI € XHMHYECKHMH
BEIIIECTBAMHU " 71a00pPaTOPHBIM
000pyIOBaHUEM.

4/63. TpakTHYecKast
padora Ne 3. [TorydueHue
OpompdTaHa

[Mony4yenue OpomdTaHa W3 JTaHONA H
OpomuIa HATPHSL.

B xone ypoka yyanuecs: JOIKHBI:

— MPOBOANTH XUMHUYECKHH SKCIEPUMEHT IO
MONTyYeHHUIO OPOMITaHa;

— HaOII0/1aTh ¥ ONUCHIBATH CAMOCTOSTEIBHO
MPOBOAMMBIE OIBITHI C TOMOIIBIO POIHOTO
S3bIKa U S3bIKA XUMUH;

— coOmogath TOpaBWiIa W IPUEMEI
Oc3omacHOH  pabOTBl C  XMMHUYCCKHMH
BEILLECTBAMU u 1a60paTOPHBIM
000pyIOBaHUEM.

5/64. MHOrOaTOMHBIE
CIUPTHI

MHoroatoMHble CIUPTHI. JTHICHIIUKOIb
M [IHLOEPUH  KaK  OPEICTaBUTENH
MpeAeNbHBIX MHOTOATOMHBIX CIIUPTOB, UX
¢usnveckue M XUMHUYECKHE CBOMCTBA.
KauectBennas peakuus Ha
MHOT'0ATOMHBIE

COMPTBI M €€  INPUMEHEHHe I
pacno3HaBaHUsl TJIMLEPUHA B COCTaBe

KOCMCTHYCCKUX CpeACTB. Cunres
JHUOKCaHa nus3 OTUJICHTJIMKOJIA.
TokcHYHOCTH OTHUJICHITITUKOJIA.
HpaKTI/I‘{CCKOG MPUMCHCHUC

STUJICHTJIMKOJIS U TIMIICPHHA.
JlabopamopHuiii onvim 6.
CaolicTBa IIHIICpUHA.

B xoze ypoka ygamuecs: TOIKHBI:

— Ha3plBaTh MHOTOATOMHEIE CIHHUPTHI TIO
TPUBUANBHON M MEXIY-

HapOJHOI HOMEHKIATYPE;

—  OOBSICHATH  DJEKTPOHHOE  CTPOCHHE
MOJIEKYJT U3YUYEHHBIX BEILECTB;

— XapaKTepru30BaTh BaXKHEMIIIHE
XMMHYECKHE CBOICTBA MHOTO-

ATOMHBIX CITHPTOB;

— TIPOTHO3UPOBATh CBOWCTBA H3yYaeMBIX

BEILIECTB Ha OCHOBaHHU TEOpUU
XUMUYECKOTO  CTPOCHUSI  OPraHUYECKUX
BCIICCTB;

—  COIIOCTaBJIATH XHUMHWYECKHE CBOMCTBA
MHOTOATOMHBIX ~ CHHUPTOB ¢  OOJIACTAMH
MPUMEHCHUS;

— Ha0II0IaTh CaMOCTOSITEIIEHO
MPOBOIMMBIC OTBITHI;

— HaOm0JaTh W OIMUCHIBATH XUMHUECKHE
PEaKIUU C TOMOIILIO

POOHOIO A3bIKA U A3bIKa XUMUH,

— I/IJICHTHq)HHHpOBaTB MHOI'OAaTOMHBIC
CIIUPThI C IIOMOIIBIO Ka4C€CTBCHHBIX
peaKIuif;

— coOmojgath TpaBWiIa W TPUEMEI
OezomacHON  paboOTBI €  XHUMHYECKUMHU
BEIIECTBAMU u 71a00pPaTOPHBIM
000pyIOBaHUEM.

6/65. denonbl

@®enonpl.  CrpoeHue, U30MepUs U
HOMEHKJIaTypa  ¢eHonmoB.  Bsammuoe

B xone ypoka yyaniuecs J10JKHbI:
— Ha3biBaTh (DEHOJBI 0 MEXIYHAPOJHOU

36




BIUSHUE aTOMOB B MOJeKyJie ¢deHoa.
du3znueckue M XHUMHUYECKUE CBOICTBa
dbenoma w  Kpe3onoB.  KwucimorHbIe
cBoiicTBa (EHOJIOB B CpPaBHEHHH CO
CHUpTAaMH:  peakimuh C  HaTpHEM,
THAPOKCUIOM HATpUSL. Peaxiun
3aMelleHdsT B OEH30JIBHOM  KOJIbIE
(ramorenupoBaHme (6pomupoBanue),
HutpoBanue).  OxucineHne  (HEHONOB.
KauecTBennble peaknuu Ha  QeHoI.
ITomygenne (dhenomna. IIpumenenne
(dheHoma.

Jlabopamopnwiti  onwim 7. CBoiicTBa
¢enona.

HOMEHKJIATYE;
—  OOBSICHATH  DJICKTPOHHOE  CTPOCHHUE
MOJICKYJT H3yYECHHBIX BEIIECTB;

— OMNpEAENATh BIUSHHE Ha PEAKIHOHHYIO
CIMOCOOHOCTH (PEeHOTa P—7T-CONPSHKCHUS;

— XapaKTepu30BaTh Ba)KHEUIIINE
¢usznuecKkue W  XMMHUYECKHE CBOWCTBa
(deHoII0B;

— IPOTHO3UPOBATH CBOMCTBA H3y4aeMbIX
BCIIECTB Ha OCHOBaHUH TEOPHH
XMMHYECKOTO  CTPOCHHUSI  OPraHMYECKUX
BEIICCTB;

— CONOCTaBJATh XHMHUYECKHUE CBOWMCTBA
(eHOIIOB ¢ 00IACTSIMU IPUMEHECHHS;

—  HCCIEIOBaTh  CBOWCTBA  HM3Yy4aeMbIX
BCIICCTB;

— HaOJII01aTh CaMOCTOSITEIIBHO
IIPOBOJAMMEBIC OITBITHI;

— HaOMIOaTh W OIMUCHIBATE XUMHUYECKHE
pPEaKi C IMOMOIIBI0 POIHOTO S3bIKA H
SI3bIKA XUMHH;

— UICHTHGUIMPOBATH (PEHONIBI C MTOMOLIBIO
KA4eCTBEHHBIX PEAKIIHIA;

— coOmogath TOpaBWiIa W IPUEMEI
OesonacHOM  pabOTBl C  XUMHYECKUMH

BEILECTBAMU u 1a60paTOPHBIM
o0opyIoBaHUEM;

— coOmoaTte TpaBWiIa AKOIOTHYECKOH
0e30macHOCTH npu pabote c

(I)GHOJ'ICO}_Iep)KaHII/IMI/I MaTcpruajIaMu.

7-8/66-67. Pemenue 3amau
Y BBITIOJTHEHUE
YIPa)KHEHUN

o TeMe «CIupTHl U
(heHOITb.

IIpoexkT 2 no Teme
«CrupThI B KU3HU
YEeTIOBEKa»

BrinonHeHne  ynpaXHEHUHM 10 TeMe
«Cruptel U QEHOMNB», HAa COCTaBICHUE
YpaBHEHUH peakiyii, COOTBETCTBYIOIIMNX
3a1laHHBIM cxXeMaw, CoZepKAIUM
HEU3BECTHBIE BellecTBa. Pemenue 3amay.

B xoze ypoka ydamuecs JOIKHBI:

— BBIIBJIITH B3aMMHO€ BJIMSIHHEC aTOMOB B
MOJIEKYJIaX OpraHWMYECKHX COCIAMHEHWHA Ha
npuMepe CpaBHEHHS] CBOMCTB O€H30ia,
(dheHona, annpaTHIECKOTO CITUPTA;

— UCMONL30BaTh AITOPUTMBI MPU PEIICHUH
3a/1a4;

— COCTaBJSITh ypaBHEHHS 10 3aJaHHBIM
cXeMaM IpeBpalleHUH;

— mpeoOpa3oBbIBaTh WHPOPMAIUIO W3
OJTHOTO BHJIa B JIPYrOW, COCTaBJATH IUIAH
pelieHuss  MpOOJEeMbI,  CaMOCTOSTEIHHO
OpraHM30BbIBATH y4eOHOE B3aUMOJICHCTBYC B
rpyIIe, CO3/1aBaTh KOJJICKTHBHBIA MPOCKT U
MPE/ICTABNIATh  PE3ybTaThl  KOJUICKTHBHOM
JeSITENbHOCTH.

9/68. KapOoHUIbHBIE
COCIMHEHHSL:
HOMEHKJIATYpa, H30MEPHS,
PEaKIUK IPHCOETMHEHUS

KapOoHWIbHBIE COSAMHEHUS. AJbICTHIBI

u KETOHBI. ONEeKTPOHHOE u
MIPOCTPAHCTBECHHOE CTpOCHHE
KapOOHWIIBHOW TPYIIIEI, €€ MOISIPHOCT U
MTOJISIPA3YEMOCTb. Knaccudukarms
anpIeruioB u  KeroHoB. CrpoeHue
MpeleIbHbIX aJbACTUIOB.

lomonorudeckuii  psa, HOMEHKIATYpa,
n3oMepud MPpEACIbHBIX AJIbJACTUI0B.
Crpoenue MOJIEKYJIBI aleToHa.

B xone ypoka yyaniuecs J10JKHbL:

— Ha3bIBaTh KapOOHUJIbHBIE COEANHEHUS 110
TPUBUATILHOU u MEXAYHAPOIHOU
HOMEHKJIATYDE;

—  OOBSICHATH  DJEKTPOHHOE CTPOEHUE
MOJIEKYJ U3YYCHHBIX BEILECTB;

— 0000maTy 3HaHUS M JAENaTh BBIBOIBI O
3aKOHOMEPHOCTSIX HW3MEHEHHH CBOMCTB B
TOMOJIOTHYECKOM  PAQy  ajJbAErHJIOB |
KETOHOB;
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T'omonorudeckuid psiji, HOMEHKJIATypa H
n3omepusi keroHoB. OOmas  Qopmyna
MpeAeNbHBIX aNbJIETUIOB W KETOHOB.
dusnveckne CBOWCTBA (hopManbIeTuia,
areTanpAeTHAa, aneToHa. XHUMHYECKHE
CBOMCTBA TMpENEiIbHBIX aJbACTUIOB U
KEeTOHOB. Peakiuu npucoenuHeHus BOIbI,
CITUPTOB, [IMaHOBOOPOJA u
ruapocyiabputa  Hatpus. CpaBHeHUE
PEaKIIMOHHON CIIOCOOHOCTH aJIBJICTHIOB U
KETOHOB B PEAKIHSIX PUCOSIMHECHHUS.

— XapaKTeprU30BaTh BaXKHEH1IHE
XMMHYECKHE  CBOMCTBa  KapOOHMIBHBIX
COCIMHCHUIA;

— CpaBHUBATh PCAKIIMOHHYIO CITOCOOHOCTH
aJIbACTU 0B U KETO-
HOB B pCaKIUAgX NPUCOCANHCHU.

10/69. Xumuueckue
CBOWCTBAa U METO/IBI
MONTyYCHHUS KapOOHUIIBHBIX
COCIMHECHUMN

XUMHYECKHE  CBOMCTBA  MpPECIbHBIX
aNpJETUJIOB WU  KETOHOB.  Peakiuu
3aMEIICHHUST aTOMOB BOJOpOJAa MpPH O-
YIJIEpOMHOM  aTOME  Ha  TaJioreH.
[onumepuzanust  Gopmanpierunia |
aleTaabACT 1A, Oxucnenue
KapOOHUITBHBIX COC/IMHEHHH.
OcobeHHOCTH peaKIum OKHCIICHUS
areToHa. CpaBHeHue OKHCIICHUS
aNBJIETUIOB M KETOHOB. [ mapupoBaHue.
Boccranosnenue KapOOHUIIBHBIX
COCIMHECHUN B crupThl. KauecTBeHHBIC
peakiuu  Ha  aJbJCTHIHYH  TPYIIY
(peakmms «cepedpsTHOTO 3epKayiay,
B3aUMOJICHCTBHE C THIPOKCHIIOM MEIH
(I)).  OcobenHoctnt  opmanbaeruaa.
Peaknus ¢opmanpneruna ¢ peHomom.

OenondopmanbaeruaHbe CMOITBL.
[TomyueHne TpeACTbHBIX  aJbJICTHIIOB:
OKHCIICHUE CIHUPTOB, THIpaTaIHS
areTuiIcHa (peakumst Kyuepoga),
OKHCJICHHE JTHJIEHA KHUCIIOPOIOM B
npucytcTBum  xjopuaa namtamus  (1D).
[Homyuenwue areToHa OKHUCIIEHUEM
nponaHosna-2 u pas3inoKeHueM
KaJIbIEBOM

nin 0apueBO CONM YKCYCHOW KHCIIOTBI.
TokcuUHOCTh allbJCTUIIOB. BakHeue
MPEACTABUTENN AJIBAECTUI0B U KETOHOB:

(dbopmanbierui, yKCYCHBI  aibJerH,
aleToH " 1704 HPaKTHIECKOe
UCTIONB30BAHNE.
Lemoncmpayuu.

OmnpeneneHre anbICTHIOB MPH MOMOIIH
KaueCTBeHHBIX  peakiuil.  OxucieHue
aJIbJICTU/IOB TIEPMAHTaHATOM KaJIUs.
Jlabopamopnvie onwvimer 8. CBoiicTBa
dhopmannHa.

B xoze ypoka ygamuecs: TOIKHBI:

— XapaKTepUu30BaTh BaKHEHIIIHE
XUMUYECKUE CBOMCTBA KapOOHMIIBHBIX
COCIMHCHUIA;

— IIPOTHO3UPOBATH CBOMCTBA H3y4aeMbIX
BEIIIECTB Ha OCHOBaHHU TEOpPUH
XUMHYECKOTO  CTPOEHUSI  OpPraHUYECKHUX
BEIIIECTB;

—  CONOCTaBJIATh XUMHYSCKHE CBOMCTBA
Kap6OHI/IJ'H>HI>IX COC,I[I/IHCHI/Iﬁ ¢ obmacTaMu

IPUMEHEHUS;
— HCCIENoBaTb  CBOMCTBA  M3y4aeMbIX
BEIIECTB;

—  HaOumojate  JEMOHCTPUPYEMbIE  H

CaMOCTOATEIIBHO ITPOBOAUMBIC OIIBITHI,

— Ha6J'IIO,Z[aTB N OIHUChIBATh XHUMHYCCKHC
pcakoun C MNOOMOHIBIO POAHOrO A3bIKa H
SA3bIKa XMMHH,

— I/I,E[CHTI/I(l)I/I]_II/IpOBaTL aJIbACTUAbI C
IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ;

— coOmogath TpaBWwiIa W IPUEMEI
Oe3omacHOi  pabOTBl €  XUMHYECKUMH
BEIIECTBAMU u 1a00paTOPHBIM
000pyIOBaHUEM.

11/70. IpakTH4ecKast
paGora Ne 4 «[lonyuenue
aIleTOHA»

[Tony4yenune aneroHa u3 aneraTa Kajablus
U U3YYEHHE €0 CBOWCTB.

B xone ypoka yuamntuecst JOKHEL:

— MPOBOIUTH XUMHYECKHH SKCIIEPUMEHT T10
MONTYYEHHIO alleTOHA;

— HaOJIOJATh U OMKUCHIBATH CAMOCTOATEILHO
MPOBOJUMBIE OMBITHl C MOMOIIBIO POTHOTO
SI3BIKA U SI3BIKA XUMHH;

— coOmojath  TpaBWwiIa W TIPUEMEI
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Oe3omacHOi  pabOTBl €  XUMHYECKUMH
BEIIECTBAMHU 17§ 112a00paTOPHBIM
000pyTOBaHUEM.

12/71. KapOoHOBBIE
KUCIIOTHI

KapbonoBrie KHUCIIOTHIL. Crpoenue
MpeAETbHBIX OAHOOCHOBHBIX KapOOHOBBIX
kucnot. Knaccudukanusi, uzomepus u

HOMEHKIIaTypa  KapOOHOBBIX  KHCJOT.
DJEeKTpOHHOE W TIPOCTPAHCTBEHHOE
CTpOeHHE

KapOOKCHUITHHOU TPYIIIIEL.

I'omonorumdeckuii psg u obmiast popmyia
MPEICTBbHBIX OJTHOOCHOBHBIX KapOOHOBBIX

KHUCJIIOT. dusnueckue CBOMCTBa
MpeebHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT Ha TMpUMEpPEe MYpPaBHUHOM,
YKCYCHOH, IIPOITHOHOBOM,
MaJTbMUTHHOBOH M CTCApHHOBOW KHCIIOT.
Bonoponnsie CBSI3H, accoIurans
KapOOHOBBIX KHCIIOT. XuMHudecKknue
CBOMCTBAa MpEAENHbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. Kucnoruasie
CBOMCTBa (u3MeHEeHUE OKpacKu
WHJIUKATOPOB, PEAKIUU C aKTUBHBIMU
MeTa/UlaMH, OCHOBHBIMM  OKCHJAMHU,
OCHOBaHHSMH, COIsIMH).  V3MeHeHue
CHJIBI KapOOHOBBIX KHCIIOT MPH BBEICHUN
JIOHOPHBIX u aKIENTOPHBIX
3aMECTUTENEH. Bs3aumoneiicTBue
KapOOHOBBIX  KHCIOT CO  CIIHpTaMH

(peakuus stepudukanum), 0OPaTUMOCTD
peakuuu. [amoreHnpoBanue KapOOHOBBIX
KUACIOT B OOKOBYHO memnb. OCOOCHHOCTH

XAMHUYECKUX CBOMCTB MYpaBbUHOMN
KHUCJIOTBI. Ilonyyenue  mpeaenbHBIX
OTHOOCHOBHBIX KapOOHOBBIX

KHCJIOT: OKHCJICHHE aJbAEru0B,
OKHCJICHHE IIEPBUYHBIX CIIUPTOB,
OKHCIICHHE QJIKAHOB U AJIKEHOB, TUPOJIN3
TeMUHAJIbHBIX TPUTAJIOTEHUOB.
Ilonydyenne MypaBbMHOM U  YKCYCHOM
KHCJIOT B IIPOMBIIIJIEHHOCTH.

IlpumeHenne MypaBbMHONW H YKCYCHOM
KHUCIIOT. Briciine
npeieNbHbIe KaPOOHOBBIE KHCIIOTHI.

B xoze ypoka yJarmuecs: TOIKHBI:

— HasplBaTh KapOOHOBBIE KHCIOTHI TIO
TPUBHAIILHOU U MEXTY-
HAapOJHOW HOMEHKJIATYPE;

—  OOBSICHATH  DJIEKTPOHHOE
MOJIEKYJT U3YUEHHBIX BEILIECTB;
— 0000maTh 3HAHUS W JENaTh BBIBOABI O
3aKOHOMEPHOCTSIX HW3MEHEHUM CBOMCTB B
TOMOJIOTHYECKOM PsAy KapOOHOBBIX KHCIOT;
— XapaKTepU30BaTh BaXKHEHIIMEe
XMMHYECKUE CBOMCTBA KAPOOHOBBIX KHCJIOT;
— OOBICHITh U3MEHEHHE CHJIbI KapOOHOBBIX
KHCJIOT TPU  BBEACHUU  JIOHOPHBIX U
AKLENTOPHBIX 3aMECTUTEIIEH;

— TIPOTHO3UPOBATh CBOWCTBA H3yYaeMBIX

CTpOeHHUE

BEIIECCTB Ha OCHOBaHUU TEOpHUH
XMMHYECKOTO  CTPOEHHUS  OpPraHMYeCcKHX
BELIECTB;

— COIOCTaBIATh XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCJIOT c obnactamMu
MIPUMCHCHUSA

— HCCIeNoBaTh  CBOMCTBA  M3y4aeMbIX
BEIIECTB;

—  HaOmogate  JEMOHCTpPUPYEMBIE U

CaMOCTOSITEIIBHO MPOBOMMBIC OIBITHI;
— HAOJI0/1aTh U OMUCHIBATH CAMOCTOSATEIBLHO
MPOBOJMMBIC  XHMHUYECKHE  DPEaKIUH ¢
MTOMOIIIBIO POJTHOTO SI3bIKA U A3bIKA XUMUH;
— CO0JTI01aTh MpaBuJia TEXHUKH
0€30IMacHOCTH.

lemoncmpayuu. 1lomydeHue CIOXHBIX
3¢ upoB.
Jlabopamopnviii  onuim 9. CBoiicTBa
YKCYCHOM KMCJIOTHI.
13/72. TipakTHYecKast Ilonyyenne ykcycHOM  KuCIOTBI U3 | B Xoze ypoka yyaniuecst JOJKHBI:

padora Ne 5 «Ilony4yenue
YKCYCHOU KHCIIOTBI U
U3y4YCHHE €€ CBOWCTBY

areTaTa HaTpHs U N3y4eHHUE ee CBOWCTB.

— MPOBOIUTH XUMHYCCKHH SKCIIEPUMEHT T10
MONTYYEHHUIO YKCYCHOW KHCIOTHI M H3YYEHUIO
€€ CBOMCTB;

— HaOII0IaTh M OMKCEIBAThL CAMOCTOSITEIHHO
MPOBOJIUMBIE OIBITHI C MOMOIIBIO POJHOTO
SI3BIKA U SI3bIKA XUMUU,

— coOmojath  TpaBWwiIa W TIPUEMEI
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Oe3omacHOi  pabOTBl €  XUMHYECKUMH
BEIIECTBAMH H J1a00paTOPHBIM
000pyTOBaHUEM.
14/73. OyHKIIMOHATHHBIE OYHKIIMOHAJIbHbBIE npousBonHbie | B xone ypoka yuyanuecs: JOIKHBIL:
MIPOU3BOIHBIE KAPOOHOBBIX | KAPOOHOBBIX KHUCIOT. XJIOPAHTHIPUIBI M | —  OOBSACHATH  JJIGKTPOHHOE  CTPOCHHUE
KHCIIOT AHTUAPUIBI KapOOHOBBIX KHCIIOT. | MOJIEKYJI U3YUYCHHBIX BEIIECTB;
Ionyuenne CIIOKHBIX 3¢ upoB c|— XapaKTepru30BaTh Ba)KHEHIIIHE
UCIOJIB30BAHUEM  XJIOPAHTHAPHJIOB U | XUMHUYECKAE CBOWCTBA  ()YHKIIMOHAJIBHBIX

aHTUAPUAOB KUCIOT. CIOXKHBIE 3(UPHL.
CrpoeHmne, HOMEHKIATypa W H30MEPHS
CIOXHBIX 3¢QupoB. CiaoxkHbIE QU KaK
H30MEPBI KapOOHOBBIX KHCJIOT
(mexknaccoBass u3omepusi). CpaBHeHUE
(hM3MYUECKUX CBOWCTB U PEAKI[MOHHOU
CIIOCOOHOCTH  CIIOKHBIX ~ 3QUpoOB |
WU30MEPHBIX WM KapOOHOBBIX KHCIIOT.
Tupponus cnoxsbix 3¢gupoB. CrocoOs
MOy YeHHS CIIOKHBIX 3¢ 1poB:
srepuduKammus  KapOOHOBBIX  KHCIIOT,
AlMIIMPOBAHUE CIIHUPTOB W AJKOTOJISTOB
raJIOreHaHTUPUAIAMH U aHTUJPUIAMH,

ANTKWINPOBAHUE KapOOKCHIIAT-UOHOB.
[IpumeHeHue  CIOKHBIX  3(PHUPOB B
@07 u napdromepHoi

MPOMBITINICHHOCTA. AMHJIBI KapOOHOBBIX
KHCIIOT: TIONIyUYCeHHE W CBOWCTBa Ha

MIPOU3BOJHBIX KapOOHOBBIX KHUCIOT;

— CcpaBHUBaTh (pU3WUECKHE CBOWCTBA U
PEaKIMOHHYI0  CIIOCOOHOCTh  CIIOJKHBIX
3GUPOB W H3OMEPHBIX WM KapOOHOBBIX
KHCJIOT;

— TPOTHO3UPOBATh CBOWCTBA H3y4aeMBbIX

BEILIECTB Ha OCHOBAaHHUH TEOPHUH
XMMHYECKOTO  CTPOCHHUS  OPraHUYeCKUX
BEILIECTB;

—  COIIOCTAaBJIATh XHUMHYECKHE CBOHCTBA
(GYHKIIUOHATBHBIX IIPOM3BOIHBIX
KapOOHOBBIX KHCJIOT c o0J1acTIMHU
MPUMEHEHUS;

— WCCIENOBaTh  CBOMCTBA  M3y4aeMBIX
BEILIECTB;

—_— Ha6HIOZ[aTI> 1 OIUCBIBATH CAMOCTOATCIBHO
IIPOBOJMNMBIC XHUMHUYCCKHEC pCakuuun C
IIOMOINBIO POAHOI'O A3bIKa U A3BIKA XUMHWU,

npumepe aneramuzga. Conu KapOOHOBBIX | —  coOmromaTh  IpaBUiIa W HPUEMBI
KUCJIOT, UX TEPMHUYECKOE pas3liokeHHe B | Oe30macHO  paboTbl € XUMHYECKHMHU
NPUCYTCTBUU IIEJI0YH. CuHTE3 | BeuecTBaMH u 12a00paTOPHBIM
KapOOHMIIBHBIX COEIMHEHHH | 000pyAOBaHHUEM.
pas3noxeHueM KaJIbI[UEBBIX coneit
KapOOHOBBIX KUCIIOT.
Jlabopamopnviti  onoim  10.  Comu
KapOOHOBBIX KHCIIOT.
15/74. IlpakTHYeckasi CuHTe3 osTHiamerara W3  YKCYCHOH | B Xxone ypoka yuamumecs JOJKHBIL:
padora Ne 6 «Cunres KHUCJIOTBI ¥ ATAHOJIA. — MPOBOJIUTH XUMHUECKHUH 3KCIEPUMEHT IO
STHUJIALIETaTa MOJTyYEHHIO 3TUJIALIETaTa;
— Ha0JI0IaTh U ONMCHIBATh CAMOCTOSATEIEHO
MIPOBOJIMMBIE OMBITHl C MOMOIIBIO POJHOTO
SI3bIKA M S13bIKA XMMUWY;
— co0OmomaTeh TpaBWia M [PHUEMBI
Oe3omacHOi  pabOTBl €  XUMHYCCKUMH
BEIIECTBAMU u 1a00paTOPHBIM
000pyTOBaHUEM.
16/75. Muoroobpasue Henpenensubie u apoMmaruudeckue | B xone ypoka ydaniuecst JOIKHBIL:
KapOOHOBBIX KUCIIOT KUCIIOTBI: OCOOCHHOCTH WX CTPOSHHsI M | — Ha3bIBaTh HENpeIeNbHbIC, apOMaTHYECKHE
CBOICTB. IIpumenenue OeH30lHON | U AUKapOOHOBbIE KHCIOTHI MO TPHUBHAIBHON
KHCJIOTHI. Bricmme HeNpeAeNbHbIe | U MEXTyHapOIHONH HOMEHKIATYPE;
KapOOHOBbIE KHCIOTBHL. [IByXOCHOBHBIE | —  OOBSICHATH  DJEKTPOHHOE CTPOEHHE
KapOOHOBbIE KHUCIIOTBHI: OOIIME CIOCOOBI | MOJIEKYJ H3yUEHHBIX BEIIECTB;
HOTY4eHHs, OCOOEHHOCTH XUMHUYECKUX | — XapaKTepu30BaTh Ba)XKHEHIINE
cBoiictB. lllaBeneBass W  MaJOHOBas | XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT;
KHCIOTBI Kak MIpEeACTaBUTENN | — JIEMOHCTPUPOBATh NMOHMMAHHME 3HAYEHUS
JUKapOOHOBBIX KHUCIOT. ApoMaTHyecKHe | KapOOHOBBIX KUCIIOT;
TUKapOOHOBBIE  KUCIOTHI  ((TaneBas, | — COMOCTaBIATh XHUMHYECKAE CBOWCTBA

n3odTaneBas u tepepranesas). Ilonsrue

HCNPEACIbHBIX, APOMATUUYCCKUX n
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0 TUIPOKCUKUCIOTAX H HX
MIPEICTABUTEIIAX — MOJIOYHOM,
JIMMOHHOM, SI0JIOYHON AW BUHHOH
KHCTIOTaX. 3HA4eHWe W TpPHMEHEHHe
KapOOHOBBIX KHCIIOT.

TUKapOOHOBBIX  KHCIOT C  OOJacTAMHU
HIPUMEHEHUSL.

17-18/76-77. Pemienue
3aJ]a4y M BHITOJTHEHUE
YIPAKHEHUH 10 TEME
«KapOoHOBBIE KHCITOTBI»

BrinonHeHne  ynpaXHEHUHM 10 TeMe
«KapOoHOBBIE KHCTIOTBI», HA COCTABIICHUE
YpaBHEHUH peakiuii, COOTBETCTBYIOIINX
3a/1aHHBIM cXeMam, COIEPIKALUM
HEU3BECTHBIC BelllecTBa. PemeHne 3anay,
BBIBOJ MOJIEKYJIIPHON bopmyibl
KapOOHOBBIX KuCJIOT. COCTaBlICHHE CXEM
CUHTE3a 3a1aHHbIX COCIMHECHUMN.

B xone ypoka yuarmuecst JOIKHBIL:

— HCIOJIB30BaTh AATOPUTMBI IIPU pELICHUH
3ajay;

— COCTaBJIATh YpPaBHCHHA 110 3aJaHHBIM
cXeMaM MpeBpaIeHuH.

19-20/78-79.
006001t YPOK 110
Teme
«Kucnopoacoaepxariue
OpraHHYECKHe
COCIIMTHEHUS»

3amaHus IO COCTaBJIEHMIO YypaBHEHUI

peaxkuuii c Y4aCTHEM
KHUCJIOPOJICOJIEPAKALTUX OpraHUYECKUX
COCTMHCHHU; peakiui,

WITIOCTPUPYIOIINX TE€HETHYECKYIO CBSI3b
Mexay HumH. CocTaBlieHHE YpaBHEHUI
T10 3aJaHHBIM CXEMaM IIPEeBpaICHUM.

B xone ypoka yyaniuecs JOJKHBI:
—  cUCTeMaTH3WpoBaTh W  0000IIaTh
MOJTyYEeHHBIE 3HAHKUS O CTPOEHNH, CBOMCTRAX,

MTOJTYICHHUH i MIPAMCHCHHUH
KHCIIOPOACOISPIKAIITIX OpPraHNYECKHUX
COCIMHEHUIA;

— COCTaBJIATH 000OIIAIOIINE CXEMBI;

— ONWCHIBATh TCHETHYECKUE CBSI3U MEKIY
W3YYCHHBIMH  KJIACCAMH  OPraHUYECKUX
COCIMHCHMUI.

21/80. KonTpoJsbHas
padora Ne 3 o Teme
«Kucnopopaconepxariue

KonTpons 3HaHUHU o TEME
«Kucnoponconepkamuye  OpraHUYECKHE
COCIHEHHUSY.

B xone ypoka yyanuecs: JOIKHBIL:
— OCYIIECTBISTh [I03HABATEIbHYIO
pedrekcuio B OTHOLIEHMH COOCTBEHHBIX

OpraHHYECKHE JOCTHXKEHHH B TMPOLIECCE PEIICHHs Y4eOHBIX
COCIUHEHHUSD) U [TO3HABATEIbHBIX 33/a4.
TEMA 5. A30T- U CEPOCOAEPXKAIIME OPITAHMYECKHWE COEAMHEHUN S — 5 YACOB

1/81. AMuHBI

Awmunbl.  Krnaccudukanps mo Ty
YIJIEBOJOPOJHOTO pajuKana ¥ YHUCITY
aMHUHOTPYII B MOJIEKYJle, HOMEHKJIATypa,
U30Mepust AMHUHOB. IlepBuunsIe,
BTOPUYHBIE W  TPETUYHBIE  aAMUHBI.
ONEeKTpOHHOE M TPOCTPAaHCTBEHHOE
CTpOEHUE MIpeeNbHbIX aMHHOB.
®dusnyeckue CBONCTBA aMHUHOB. AMUHBI
KaK OpraHMYecKrue OCHOBAHMS: PEaKIINH

c BOJIOH, KHCJIOTaMH. Comu
AJKATIAMMOHMSL. Peaxiius TOPEHHS
aMHUHOB. ANKHTMpOBaHUE i

aIMIMpPOBaHUE aMHHOB. Peakiinu aMHHOB
C a30THCTOH KHCJIOTOH.

Jlemoncmpayuu. OCHOBHBIE  CBOICTBa
aMHUHOB.

B xone ypoka yuyanuecst JOMKHBI:

— Ha3bIBAaThb aMHHBI IIO0 TpHBHaHLHOﬁ u
MEXTyHapOJIHON HOMEHKJIATYypE;

— OOBSCHATH  DJEKTPOHHOE CTPOCHHE
MOJIEKYJ U3Y4YE€HHBIX BEILIECTB;

— XapaKkTepU30BaTh PRI
¢usznvecKkue W XHMHYECKHE  CBOWCTBa
AMUWHOB;

— MIPOTHO3UPOBATh BO3MOYXKHOCTb
IIPOTEKAHUS XUMHYECKUX PEAKIIUI HA OCHOBE
3HaHHH 00 AIEKTPOHHOM CTPOCHHUH BEIIECTB;
— OOBSCHATH TIPOTEKAHWE XHUMHYECKUX
peaxiuit MEXITy OpraHUYEeCKUMHU
BEIIECTBAMH, HCIIOIB3Ysl 3HaHUS 00 HX
MEXaHHU3MaXx;

—  XapakTepu30BaTb  IMOTPEOUTENbCKHE
CBOMCTBA HN3Y4YCHHBIX BCHICCTB,

— HaOIIOATh u OIHCHIBATh
JIEMOHCTPHPYEMBIE OIIBITHI.

2/82. ApomaTrueckue
aAMHHBI

ApoMaTHYecKue aMHHBI. AHWINH Kak
NPENCTABUTENL APOMATUYECKUX AMHUHOB.
Crpoenne anunuHa. B3auMmHoe BiusiHUE
ITPyIIl aTOMOB B MOJIEKYJIE aHUIIMHA.

Bnusnue 3aMecTuTeNen B
apOMAaTHIECKOM

gape Ha KHCIOTHBIE W  OCHOBHBIE
CBOMCTBA apUJIaMHUHOB. [TpuunHbI

B xoze ypoka y4amuecs: TOIKHBI:
—  OOBSCHATH  DJEKTPOHHOE CTPOCHHE
MOJIEKYJ apOMaTHYECKUX aMUHOB;

— XapaKTepUu30BaTh BaXKHEHIITHE
XUMUYECKUE CBOMCTBA AMUHOB;
— MPOTHO3UPOBATH BO3MOKHOCTh

MPOTEKaHUS XUMHUYECKUX PEaKIIHii Ha OCHOBE
3HaHHH 00 DIEKTPOHHOM CTPOCHHUH BEIIECTB;
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ociabJieHusl OCHOBHBIX CBOMCTB aHMJIMHA
B CPaBHEHMHM C aMHMHaMM IPEIEIbHOIO
psina. XHUMHUYECKHE CBOWCTBA aHMJIMHA:
OCHOBHBIE CBOWCTBa (B3aUMOAEHCTBHE C
KUCJIOTaMH ); PEaKIH 3aMeILeHHs B

apoMaTHyYecKoe sApo (rajJoreHupoBaHHE
(B3ammopeiictBue ¢ OpOMHOH BOION),
HUTPOBAaHME (B3aUMOJECHUCTBUE C a30THOU
KUCIIOTOM), Cyb(OUPOBAHNE); OKUCIICHNUE.
HOHy‘IeHI/Ie AMHWHOB AITKUIINPOBAHUEM
aMMHaKa u BOCCTaHOBJICHHEM
HUTPOIPOM3BOJHBIX YIJIEBOJOPOAOB, U3
cnuproB. [lomyuenune anmnuHa (peaxkuus

—  OOBSICHATH
peakiui
BEIIECTBAMH,
MEXaHNU3Max;
—  XapakTepu3oBaTh  NOTPEOUTENHCKUE
CBOMCTBA U3YUYEHHBIX BEILIECTB;
— HCCIeAoBaTh  CBOMCTBA
BEIIIECCTB;

—  WJCHTHU(QUIMPOBATH  apOMaTHYECKHE
AMHUHBI C ITIOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ;
— HaO0II01aTh Hu OITMCEHIBATh
JIEMOHCTPUPYEMBIE OIBITHI;

— COINOCTaBJIATH XHWMHYECKHE CBOMCTBA

IMPOTCKAaHUC XHUMHUUYCCKUX
MEXITy OpraHNYeCKUMHU
WCIONB3yd 3HAHUSA 00 uX

M3y4aeMbIX

3ununa). llpuMmeHeHHme  aMHHOB B | apOMaTHYECKUX aMHUHOB C  OOJIACTSIMHU
(hapManeBTUYECKOW  MPOMBINUICHHOCTH. | IPUMEHECHHS.
AHWIMH KakK CBIpbE JUISI TIPOW3BOJICTBA
AHWJIMHOBBIX KpacuTesneil. CHHTEe3bI Ha
OCHOBE aHUJIMHA.
Jlemoncmpayuu. KayecTBeHHbIE peakiuu
Ha aHWIMH. AHWJIMHOBBIC KPACUTEIIH.
3/83. I'erepounknnyeckue | ['erepouukibel. DypaH W NOUPPOT Kak | —  OOBSCHATH  DICKTPOHHOE  CTPOCHUE
COEJIMHEHHUSA NIpeaCTaBUTENN MATUYICHHBIX | MOJIEKYJ H3YYEHHBIX BEIIECTB;
rereporukios. [Ipupona apomatnyHocTa | — XapakTepu30BaTh BayKHeHIIHe
MATHYIICHHBIX TeTEepOIMKIOB. | XUMHYECKHE CBOWCTBA T'eTEPOIUKIMYECKUX
ONEeKTPOHHOE  CTPOEGHHWE  MOJEKYJBl | COeNMHEHHI;
MUppoJia,  apOMAaTUYECKUH  XapakTep | — OOBACHATH HPOTEKAHUE XUMHUYECKHX
MOJIEKYJIBI. Kucnornsie CBOICTBA | peakuuil MEXIY OpraHUYeCKUMU
nuppona. BEIIECTBAMH, MCIIOIB3Ys 3HaHUS 00 HUX
Lemoncmpayuu. OO6pa3ubl | MexaHU3MaXx;
reTePOLMKIMYECKUX COEINHEHUI. — IIPOrHO3UPOBATh BO3MOXKHOCTb

MPOTEKaHUSI XUMHUYECKUX PEAKIINI Ha OCHOBE
3HAHUH 00 AIEKTPOHHOM CTPOCHUH BELIECCTB;
—  XapakTepu3oBaThb  NOTPEOUTENbCKHE
CBOWMCTBA M3YYEHHBIX BEIIECTB.

4/84. lllecTnwieHHBIE
reTEPOLUKIIBI

upuaun KakK MIpEACTaBUTENb
HIECTUYWICHHBIX T€TEPOLIUKIIOB.

ONEKTPOHHOE  CTPOCHHE  MOJEKYJIBI
MUPUJIMHA, apOMaTHUYECKUH  XapakTep
MOJIEKYJIBI. OcHOBHBIE CBOIiCTBa
nupuanHa. Pasnnume B MposSBICHUH

OCHOBHBIX CBOWCTB MUPPOJIa U MUPHINHA.
Peaknuu nupuauHa:  31IeKTpOHIIBHOE
3aMellieHne, ThapupoBanue. [IMKonuHEI 1

ux OKHUCJICHHUC. Hpe}lCTaBJ’IeHI/Ie 00
HUMHOA30JIC, MNUPUMUUHE, IIypUHEC,
ITYPUHOBBIX n MMUPUMUJANHOBBIX
OCHOBaHUAX.

B xone ypoxka yuammecs: JOKHBI:
—  OOBSCHATH  BJIEKTPOHHOE
MOJIEKYJ U3Y4YECHHBIX BEILIECTB;

— XapaKTepUu30BaTh BasKHEHIIIHE
XUMUYECKHUE CBONCTBA TETEPOIUKINYECKUX
COCIMHCHUIA;
—  OOBSICHATH
peakiui
BEIIECTBAMH,
MEXaHNU3Max;
— MPOTHO3UPOBATH BO3MOXHOCTb
MPOTEKAHUS XUMHYECKUX PEaKIINil Ha OCHOBE
3HAHUI 00 JIEKTPOHHOM CTPOEHUH BEIIECTB;
— OOBSICHATH BIIMSIHHE M3yUYE€HHBIX BEIICCTB
U 10 aHaJlOTHM C HUMH HEU3YYCHHBIX
MpeACTaBUTENIed TOMOJIOTUYECKUX DPSIAOB Ha
JKUBBIE OPraHU3MBI;

— XapaKTepu30BaTh OMOJIOTHYECKYIO POIh
W3YYCHHBIX BELIECTB.

CTPOCHUC

MIPOTEKAHNUE XUMHNYCCKUX
MEXKITY OpraHUYeCKUMHU
WCIONB3Ysl 3HaHUA 00 ux

5/85. O6ob6maroee
HOBTOPEHUE
10 TEME

3amaHus 1O COCTaBJIEHMIO YpaBHEHUH
peakmuii C ydJacThueM a30TCOJCpIKAIIUX
OpPraHMYeCKUX COCJIMHEHUMN; peakluil,

B xone ypoka yyaniuecs JOJKHBL:
—  cUCTeMaTH3WpoBaTh W  0000IIaTh
TMOJTYYCHHEIC 3HAHUA O CTPOCHUU, CBOﬁCTBaX,
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«AzoTcoaepxaline
OpraHWYeCKHE BEIIECTBA»

WJUTIOCTPUPYIOIINX TEHETHYECKYIO CBS3b
Mexnay HuMmH. CoCTaBlIeHHE YpaBHEHHA
10 3aJaHHBIM CXeMaM IIPEBpAIlCHHM.
Pentenue 3amau.

MOJIyYCHUH M IPUMEHEHHH a30TCOACPKAIIUX
OpPraHU4eCcKUX COEIMHEHUH;

— COCTaBJIATh 0000IIAIOIINE CXEMBI;

— ONWCHIBATh TEHETHYECKHE CBSI3H MEXKIY
W3YYEHHBIMH  KJIACCAMH  OPraHHYECKUX
COCJIMHECHUI;

MPOBOJIUTh PAcCUeThl MO XHUMHYCCKUM
dbopMyiaM  BEIIECTB M ypPaBHCHHIM
XUMHMUYECKUX PEaAKIIUM.

TEMA 6. BUOJIOTUMYECKU AKTMBHBIE BEIHIECTBA — 16 YACOB
1/86. O6mast Oo6mas thopmymna yriueBoJoB. | B xone ypoka ydamuecs JOIKHBI:
XapakTepucTHKa yriaeBoioB | Kimaccupukamuss — yrieBomoB.  MOHO-, | — XapaKTepH30BaTh COCTAaB YIIIEBOAOB U MX
OJIMTo- W monucaxapuipl. [lpumenenne u | KiaccuuKanuio;
Ouonoruueckas poib YIJIEBOJIOB. | — TMPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX
OxucneHne VriieBOIOB — HWCTOYHHUK | BEIIECTB [0 AaHAJIOTMH C H3YYEHHBIMH
9HEPTUU KUBBIX OPraHU3MOB. BEIIECTBAMH TOTO IKE TOMOJIOTHYECKOro
pana;
—  pPacKpbIBaTb  OWOJOTHMYECKYIO  pOIb
YTIICBOMIOB.

2/87. Ctpoenue
MOHOCaXapH0B.
JInHeWHbIE U MUKITNYECKIE

CTPYKTYPBI

Qdusnueckue CBOWCTBA M HAaXOXKICHUE
VIJIEBOJOB B IpupoAe (Ha MpuUMepe
IOKO3bl U (pykTo3bl). JluHelHas wu
muKrdeckass  (GOpMBI  TIIOKO3BI UM
¢bpykTozel.  Dopmyner Dumepa u
Xeyopca. IloHsitue o TayToMepuu Kak
BUJIC M30MEPUH MEXKIy LUKINYECKOH M

nuHeHoi  ¢opmamu. Dpykroza Kak
n3oMep TJIFOKO3BI. Pu6o3a u
JIE30KCHpr003a.
Jemoncmpayuu.

PactBopuMoOCTE yTIIEBOAOB B BOAEC U
JTaHOJIIE.

Jlabopamopnuwiii onvim 11.

CBoiicTBa IIHOKO3BI.

B xozne ypoka ygamuecs: TOIKHBI:
— XapakTepu30BaTh CBONCTBA TIIIOKO3bI Kak

BEIIECTBA C  JIBOWCTBEHHOH  (yHKUMEH
(ampaeruaocnupTa);

—  OOBSICHATH  DJEKTPOHHOE CTPOCHHE
MOJICKYJT TIIFOKO3BI ¥ pUOO03BI;

— CpaBHHBATb CTpPOGHHE ¥ CBOWCTBa

TITFOKO3BI ¥ PPYKTO3HI;

— XapaKTepu30BaTh OMOIOTHYECKYIO POIh
M3YYEHHBIX BEIIECCTB;
HCCIIEIOBATh
BCIICCTB;

— HaONIOJAaTh M OIMCHIBATh XHUMHYECKHE
peaKknuy ¢ TIOMOIIBIO POJHOTO S3BIKA U
SI3pIKA XUMHU;

CBOMCTBa

M3y4aeMbIX

— coOmogaTh MpaBUIa W TPUCMEI
OesonmacHOM  pabOTBl C  XHMHYECKHMH
BEIIECTBAMU u J1a00paTOPHBIM
000pyIOBaHUEM.

3/88. Xumuueckue
CBOMCTBa MOHOCAXapH10B

XUMHUYCECKHIE CBOMCTBaA TJIFOKO3BI:
OKHCIJICHHE XJIOPHOU MITH OPOMHON BOJIOM,
OKHCIICHHC a30THOH KUCIIOTOM,
BOCCTAHOBJICHUE B ILIECTUATOMHBINA CIIUPT,

alMJIMpPOBaHHE, QIKUIIMPOBAHHE,
M30MEpU3aIsl, KaueCTBEHHBIC peaKLUuu
Ha  TJIOKO3y  (9KCIEpUMEHTalbHBIC
JIOKa3aTeNbCTBA HAJIUYUS albJICTHIHON H
CIIUPTOBBIX Tpym B TITIOKO3€),
CIINPTOBOE, MOJIOYHOKHCIIOE,
IPONMOHOBOKHCIOE W MAacCJSTHOKHCIIOE

OposkeHue. | TMKO3UIHBINA THAPOKCHII, €T0
cnenuduieckue cpoictBa. [loHaTtne o
riauko3uaax. IloHsTHe O TIIIOKO3MAAX, UX

HaxoXAeHun B Tmpupone. llomyuenue
TJTFOKO3HI.
Jlemoncmpayuu.

KaugecTBeHHbBIC PCaKMu Ha I'TFIOKO3Y.

B xone ypoka yuyanuecst JOMKHBI:
— XapaKTepHu30BaTh CBOICTBA ITIHOKO3bI KaK

BelecTBAa C JBOWCTBEHHOW  (DyHKIHEH
(ampperugocnupTa);
— MPOTHO3UPOBATH BO3MOXHOCTb

MMPOTCKAHUSA XUMUYICCKUX pC-
aKHI/Iﬁ Ha OCHOBE 3HAHHI 00 QJICKTPOHHOM
CTPOCHNHU BEUICCTB,

—  OOBACHITh TIPOTEKAHHE XHUMHUYECKHIX
peaxiuit MEXITy OpraHUYeCKUMH
BEIIECTBAMH, WCHONB3yd 3HAHUSA 00 UX

MEXaHHU3MaXx;
COINOCTaBIISITh XUMHYECKHE CBOWCTBA
TIIIOKO3BI C 00JIACTSIMUA IPUMEHEHHS;

— HMICHTU(HUIHUPOBATD TIIIOKO3Y C MTOMOIIBIO
KA4ECTBEHHBIX PEaKLUi;

— HaAO0IIOOaTh W OINHWCHIBATh XWMHYECKHE
peakuMy ¢ IOMOIIBK) POJHOIO S3bIKa U
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Jlabopamopnuwiii onvim 11.

SA3bIKA XUMHH,

CBolicTBa TITFOKO3HI. — coOmomaTte TpaBWiIa M IPUEMBI
Oe3omacHOi  pabOTBl €  XUMHYCCKUMH
BEIIECTBAMHU u T1abopaTOPHBIM
000pyIOBaHUEM.

4/89. JTucaxapu bt Hucaxapusl. Caxapo3za Kak | B xozxe ypoka ydaiuecs JOMKHBI:
MpeaACTaBUTECIIb HEBOCCTaHABJIUBAKIIUX | — O6’I)$[CH$1TI> MCEXaHHU3MBI O6p330BaHI/IH
nmucaxapunoB. Crpoenue, GU3MUECKUE W | AUCAXaPHUIOB;

XAMUYECKUE CBOMCTBa caxaposbl. | — XapaKTeprU30BaATh BaXKHEHNIINE
T'maponus  gucaxapuaoB. IlonmyueHue | XUMHYECKHE CBOMCTBA AMCAXAPUJIOB;
caxapa u3 caxapHOi CBEKJIBI. | — OMNHCHIBATh TMPOMBIIIJICHHOE MOMydeHUE

[Ipumenenue caxapossl.

caxaposbl U3 IPUPOJHOTO CHIPbS;

— COMNOCTaBJIATh XMMHYECKHE CBOMCTBa
JCaxapyuJioB ¢ 00IaCTAMH IPUMEHEHUS;

— XapaKTepU30BaTh OHOIOTUYECKYIO POIb
JIICaxapu/JIoB.

5/90. ITomrcaxapust

ITonucaxapuasl. Kpaxman, riukoreH u
[EJITI0N03a KaK Omonornueckue
nmonuMepsl. Kpaxman kak cMech aMIIIO3bI

U aMUJIONEKTHHa, ero  (U3HYECKUe
CBOMHCTBA. XUMHUYECKUEe CBOMICTBa
KpaxMala: TUAPOIN3,  KauyeCTBEHHAs

peakuus ¢ HoAoM U €€ NMPUMEHEHUE IS
oOHapy>KeHUs Kpaxmaja B TIPOAYKTax
nutanus. Lemntonosa: ctpoeHue u

(u3mdeckre  cBoWcTBA.  XHWMHUYECKHC
CBOICTBa IeIUTIONIO3bI: THIPOIH3,
oOpa3oBaHUe CIIOKHBIX 3¢ upoB.

HpI/IMeHeHI/IC Kpaxmajla HW 1CJUIIOJIO3bI.
HpaKTI/I‘{eCKOC 3HAYCHUC MTOJIMCaAXapu0B.

B xone ypoxka ydamuecs JOKHBIL:

— CpaBHHMBaTh CTPOCHHE ¥ CBOMCTBa
Kpaxmalia u [eJUTFOI03bI;
— XapaKTepU30BaTh BaXKHEHIIIHE

XMMHYECKHE CBOICTBA MOJIMCaXapHIOB;

— COINOCTaBJIATh XHMHYECKHE CBOMCTBa
MOJIMCAXapPUIOB C 00IACTAMH IPUMEHEHUS;
— XapaKTepu30BaTh OMOJIOTHYECKYIO PpOJb
MTOJTCaXapu/IOB;

— Ha0JII01aTh U OIUCHIBATH CAMOCTOSITENBHO
IPOBOAMMBIE  XHMHYECKHE  PEaKUUH C
MIOMOIIIBIO POJHOTO SI3bIKA M SI3bIKA XUMUH;
— HICHTU(GUIUPOBATH KpaxMaj C IIOMOIIBIO
KayeCTBEHHBIX PEaKLUi;

Jlabopamopnwiii onvim 12. — coOmojgath TOpaBWwia W IPHEMBI

OmpezeneHne Kpaxmaiga B TpoayKTax | OezomacHOM  paboOThl € XHUMHYECKHMH

HHUTAHUSL. BEIIECTBAMU u 71abopaTOPHBIM
000pyTOBaHUEM.

6/91. llpakTyeckas
padora Ne 7 «I'maponus
Kpaxmaia

[IpuroroBnenue KpaxMaJIbHOTO
kneiicrepa. KauecTBeHHas peakuus Ha
Kpaxman. ['maponus kpaxmana B KUCIOH
cpele  NpH  KHUISIYEHHH  pacTBOpa.
OKcIlepUMEeHTaNbHOE MIOATBEPXKICHHE
PEaKIy THAPOIH3a Kpaxmaia.

B xoze ypoka yJamuecs: TOIKHBI:

— MPOBOJIUTH XUMHUECKHUHN SKCIIEPUMEHT I10
THIPOJIU3Y KpaxMmana;

— Ha0II0IaTh M OIKUCEIBATEL CAMOCTOSITEIHHO
MPOBOJIUMBIC OMBITHl C MOMOIIBIO POTHOTO
SI3BIKA U SI3BIKA XMMUH;

—  coOmopaTh  MpaBWiIa M [IPUEMBI
Oe3omacHOM  paboOTBl ¢ XUMHYECKUMHU
BEIIECTBAMU " 71a60paTOPHBIM
000pyIOBaHHEM.

7/92. Peutenue 3anau
1 BBIIOJIHEHHE
YIOPAKHEHUH 10 TEME
«YTIeBoIb

BrinonHeHWe  ynpaXHEHUHM IO TeEMe
«YTneBoab» Ha COCTABJICHUE YPaBHEHHM
peakuuii, COOTBETCTBYIOIIMX 3aJaHHBIM
CX€MaM, COICpXKAIUM  HEU3BECTHBIC
BemiecTBa. Pemenue 3amay.

B xone ypoka yuamuecst JOIKHBIL:

— HCIIOJIIB30BaTh AJITOPUTMBI IIPU pELICHUH
3a1ad;

— COCTaBISITh YPaBHEHUS 1O 3aJaHHBIM
CcXeMaM IMPEeBPaILCHUI;

— TMPOBOAWUTH PACYETHl 110 XUMHYECKAM
dbopMyrnaM  BemECTB W ypaBHEHHIM
XUMHUYECKUX PEaKLU.

8/93. XKups! 1 macia

Kups! kak ciokHbIe 3QUPHI TTUIEPHHA U
BBICIINX KapOOHOBBIX KHCJIOT.
PactutenbHble W JKWBOTHBIE JKHPBI, WX
coctaB. PU3NYECKHUE CBOWCTBA IKUPOB.

B xone ypoka yuamuecst JO/KHBIL:

— XapaKTepu30BaThb OCOOEHHOCTH CBOMCTB
KHUPOB Ha OCHOBE WX CTPOEHHUS (KHUPBI Kak
CIIO)KHBIE 3(UpHl TIHIEPHUHA M BBICIIMX
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XuUMHUYECKHe CBOWCTBA KHAPOB:
TUAPUPOBAHUE, OKHCIeHue. I'uuponus
WIA OMBUIEHHE JKHPOB KaK Crocod
MPOMBIIICHHOTO  MOJNY4YEHHUs  Ccoyed
BBICIIINX KapOOHOBBIX KHCJIIOT.
TI'mpporenusamus  >xupoB. I[IpumeHneHue
JKUpPOB. MBIIA Kak COMM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIIKME CBOMCTBA

KapOOHOBBIX KHCIIOT);

— XapaKTepu30BaTh
XMMUYECKUE CBOWCTBA KUPOB;
— Ha0moJaTh W OIUCHIBATH XUMHUYECKHE
peakudu ¢ IOMOLIbI0 PONHOTO S3bIKA U
A3bIKa XUMHH;

— XapakTepu3oBaTh OO0JIACTH NPHUMEHEHHS
KHPOB U UX OHOJIOTUYECKYIO POJIB;

Ba)KHEHUIIIHE

MBLJIa. — coOmojgath TpaBWwiIa W TPUEMEI
JlabopamopHnuwiii onvim 13. Oe3omacHOi  pabOTBl €  XUMHYECKUMH
JKupbl u ux cBoiicTBa. BEIlIECTBAMHU u J1a00paTOPHBIM
000pyTOBaHUEM.
9/94. AMUHOKHUCITOTBI CocraB, cTpoeHHME W HOMEHKIAaTypa | B xonme ypoka yuarimecs JOJKHBI:
AMUHOKUCIIOT. [ OMOJIOTMYECKHMI  psii | — XapaKTepu3oBaTh aMUHOKHCIOTHI Kak

MpeACIIbHBIX aMHWHOKHUCIIOT. I/I30Mep1/15{
IpeaACIIbHBIX aMHWHOKUCIIOT. Onruueckas
A30MEpHs. dusznyeckne CBOMCTBa
MpeneIbHBIX aMHHOKHCIOT. CrocoOB!
MOy YeHHS AMUHOKHCJIOT.
AMUHOKHCIIOTBI Kak ampoTtepHbIe
OpraHUYEeCKHE COCTUHEH S, PABHOBECHSI B
pactBopax  amMuHOKUCIOT.  CBoMCTBa
AMHWHOKHCIIOT: KHUCJIOTHBIC U OCHéBHLIC;
alMIMPOBaHUE AMUHOTPYIIIIBL;
sTepu(UKALUS;, PEAKIUd C a30THCTOM
kucinotol. KauecTBeHHbIE peakilMu Ha
aMHUHOKHUCIIOTHI ¢ THapokcuaoM menu (II).
Crienupryeckrie KaueCTBEHHBIE PEaKITNI
Ha apOMAaTHYECKUE U TeTePOIHKINICCKIE
AMUHOKHUCIIOTBl C KOHIICHTPUPOBAHHOM

aM(OTepHbIC OPraHUYECKUE COCAMHCHUS;

— XapaKTepU30BaTh BaYKHEHIIINE
XUMHUYECKHE CBOMCTBA AMHWHOKHMCJIOT,

— XapakTepm3oBaTh (PyHKOWH, 00JacTH

MpUMEHEHUS aMUHOKHCIIOT u ux
OHMOIIOTUYECKYIO POJIb;

— HaOII0AaTh JEMOHCTPHPYEMBIE
MaTepHUaIbI;

—_— Ha6JHOI[aTI) 1 OINUCBIBATH XUMHUYCCKUC
pCakuyn C 1NOMOMIBIO POAHOrO A3bIKA H
SA3bIKa XUMHH.

a30THOM KHCJIOTOM, Ha IUCTEUH C
aneratom cuHna (II). buomormueckoe
3HadyeHue  o-aMuMHOKucior.  OOmactu
MIPAMEHEHHS aMHUHOKHCIIOT.
Jlemoncmpayuu.
O0pa3iel aMUHOKHCIIOT.
10/95. TIlentune! Ilentunel, wux crpoenue. Ilentuanas | B xone ypoka yuamuecs: JOIKHBIL:

CBA3b. AMMJAHBIM XapakTep MNENTUIHON
cBa3u. CuHTes mnentunoB. [maponus
TN TH]IOB.

— OOBSCHATH MEXaHWU3M OOpa3oBaHHUS H
XapakTep NENTUIHOHN CBS3H;

— XapaKTEepU30BaTh CTPOCHUE U BaXKHEUILINE
XUMUYECKUE CBOWCTBA MENTHJIOB.

11/96. Benkn

benkn kak mTpHpOIHBIE OHOMOIUMEPHI.
CocraB u crtpoenne OenkoB. llepBuunas
CTpyKTypa OenkoB. ®depMeHTaTUBHEII
ruaponu3 OenkoB. BropuyHas cTpykTypa
OCITKOB: 0-CIIAPAJTb, B-cTpykrypa.
TpeTu4Has W YETBEPTUYHAS CTPYKTYPBI
OenkoB. JlucynbuaHBIE MOCTHKH U
HOHHBIC u BaH-JIeP-BaAIbCOBBI
(runpodoOHBIC) B3aUMOJICHCTBHS.
XuMuueckue CBOMCTBa OCITKOB:
TUAPOIH3, JCHATYypallus, KayeCTBEHHBIS
(1BETHBIEC) peakuuu Ha OCIIKH.
Buonornueckue GyHkuuu 6EIKOB.
JlabopamopHhuiii onvim 14.

I[BeTHBIC peaKIiy OEITKOB.

B xoze ypoka yJamuecs: TOIKHBI:

— XapaKTepu30BaTh Oenku Kak
MTOJTUTIETITH/IBI,

— OMKCHIBATh CTPOSHUE U CTPYKTYPBI OCITKa;
— WMETh TMpPEJCTABICHUE O CTPOCHUH H
BOXHEHIITNX XUMHUYCCKUX CBOHCTBAaX OEIKOB;
—  XapakTepu3oBaTh (YHKIHMH, 00IacTH
MIpUMEHEHUS OETTKOB U

1X OMOJIOTHYECKYIO POIIb;

— WACHTUOUIMPOBATH OEIKH C TOMOIIBIO
KaueCTBEHHBIX PEaKInii;

— HaOJIFOJIaTh ¥ OMKCHIBATH CAMOCTOSITEILHO
MPOBOJMMBIC  XUMHYECKHUE pEaKIuu ¢
MTOMOIIIBIO POJTHOT'O SI3bIKA U SI3bIKA XUMHH;
— co0mojath  TpaBWwiIa W TPUEMEI
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Oe3omacHOi  pabOTBl €  XUMHYECKUMH
BEIIECTBAMHU 17§ 112a00paTOPHBIM
000pyTOBaHUEM.

12/97. Ctpykrypa
HYKJICHHOBBIX KHCIIOT

HyxnennoBsle kucnotel. Hykieosuns.
Hyxneotunel. HykinenHOBBIE  KHCIIOTEHI
Kak MpuponaHbele monumepsl. CocTtaB U
CTpoeHre HykJIenHoBbIX kucnoT (JAHK u
PHK). I'maponu3 HyKIIEHHOBBIX KUCIIOT.

B xoze ypoka yJarmuecs: TOIKHBI:
— XapaKTepu30BaTh HYKIEHHOBBIE KHUCIOTHI
KaK MPUPOIHBIC TOTUMEDHI,

— ONMKCHIBATH CTPYKTYpPBhl HYKIJIEHHOBBIX
KHCJIOT;
— CpaBHHBaThb CTPYKTypel OelKoB H

HYKJIEMHOBBIX KHCJIOT;
— onuckiBath crpoeHue JIHK u PHK;

— XapaKTepu30BaTh Ba)KHEHIINE
XUMUYECKUE CBOICTBA HYKJICHUHOBBIX
KHCJIIOT.

13/98. bBuonornueckas
POJIb HYKJIEHHOBBIX KUCIIOT

Poab HYKJIEUHOBBIX KHCIIOT B
JKU3HEIEATEIbHOCTHA OpPraHU3MOB.
DOyHKIUU JJHK u PHK.

KomniementapHocTh. [ eHeTHYECKHM KO/,

B xone ypoka y4damuecs: JOJKHBIL:

— OIEpUPOBATH MOHATHUAMU «PCIUIUKALUSAY,
«TPaHCKPHUTIITUS, TPAHCIISIH,
«KOMILJIEMEHTapHOCTbY, «MaTpuuHas PHK»,
«rpancnoptHast PHK», «pubocomuas PHK»;
— onuceiBaTh pynkunn JHK u PHK;

—  packpblBaTh  OHMOJIOTHYECKYIO  POJIb
HYKJICMHOBBIX KHUCJIOT.

14/99. TIpakTHYeckas
pa6ora Ne 8.
«neatndukanus
OpPraHUYECKIX
COCIMHEHUN»

Pemenue Ka4€CTBCHHBIX 3a1a4 Ha
pacrio3HaBaHHE  KHCIOPOJICOIEPKAIINX
OpraHMYeCKUX COECIMHEHUH.

B xone ypoka yuyamuecs: JOJKHBI:

— IPOBOJUTH XUMHWYECKHUH OKCIICPUMEHT I10
PAcCIIO3HABAHHIO KUCIOPOICOAEPKAIINX
OPraHNYeCKHUX COCTNHEHUIA;

— HaOJI0/1aTh ¥ OITUCHIBATH CAMOCTOSTEIBHO
MPOBOAMMBIE OIBITHI C TOMOIIBIO POJHOTO
SI3bIKA U SI3bIKA XUMHHU;

— co0moaTh MpaBuiia U MPUEMBI
0e30macHON pabOThl C XUMUYECCKHUMHU
BEIIECTBaMU U JIA0OPaTOPHBIM
000pyI0OBaHHEM.

15/100. O6o6marotiee
MOBTOPEHHUE MO0 TEMaM
«A3zoTcomepxaniie u
OMOJIOrMYECKH aKTUBHEIE

3agaHusl MO COCTABJICHUIO YPaBHEHUIt
peakLUuil ¢ y4acTHeM a30TCOAEpKalluX U
OMONOrMYECKH AKTHUBHBIX OPraHMYECKHX
BemiecTB. CocTaBieHHE YypaBHEHHH IO

B xone ypoka ydariuecs JOMKHBI:

—  CHUCTeMaTH3WpOBaTh W  0000IIaTh
MOJTyYCHHBIC 3HAHUS O CTPOSHUH, CBOMCTBAX,
MOJTYYCHUH U IPUMCHEHUH a30TCOJIEPKAIIUX

OpraHMYecKHe BEIIECTBA» 3aJJaHHBIM cxemMam NpEBpalleHUI. | 1 OMONOTMYECKH AaKTUBHBIX OPraHMYECKHUX
Pacuersl 1o xuMmMuueckuMm (HopMyliaMm | BEIECTB;
BEIIECTB W YPAaBHEHUSM XHUMHYECKUX | — COCTaBISATH 0OOOIIAOIINE CXEMBI;
peaxiuii. — TMPOBOAWTH PACYETHl 10 XUMHYECKAM
dbopMyrnaM  BemECTB W ypaBHEHHIM
XMUMHYECKUX PEaKIIHA.
16/101. KonTpoJibHasi KonTpons 3HaHUHU mno TeMe | B xozxe ypoka ydaimuecs JOMKHBI:
padora Ne 4 «Azorcomepxame W OMOINOTHYECKH | — OCYLIECTBJISTh [I03HABATEIIbHYIO

«AzoTcoaepxalime u
OHMONIOrMYECKN aKTHBHBIC
OpraHWYecKHe BEIIeCTBa»

AKTHBHBIC OPraHUYCCKHUEC BEIICCTBA».

peduiekcHi0 B OTHOIICHHHM COOCTBEHHBIX
JOCTH)KEHHH B TIPOIECCE PELICHHs YueOHBIX
Y MO03HABATEIbHBIX 3/1a4.

TEMA 7. CHUHTETUYECKHE BEICOKOMOJIEKYJIAPHBIE COEJIMHEHUSA — 7 YACOB

1/102. TTomumepot OcHOBHBIE noHsATus | B xoxe ypoka ydaiuecs JOMKHBI:
BBICOKOMOJICKYISIPHBIX COCIIMHCHHIA: | — OMEPUPOBATH TMOHATHSIMH «MOHOMEDY,
«MOHOMEpY», «IOTUMEP», «CTPYKTYPHOE | «IOJUMEDP», «COMOIUMEDPY», «CTPYKTYpHOE
3BEHO»,  «CTCICHb  IOJIMMEPH3AIMU». | 3BEHOY, «CTETIeHb MOJTUMEPU3AITUIY,
OCHOBHEIE CITIOCOOBI MOJTYYCHUS | «IOJMMEPU3AIIHS», «ITONUKOH ICHCAIIHS,
BBICOKOMOJICKYJISIPHBIX COCJIMHEHHN: | — XapaKTepru30BaTh peaknuu
peakiuuu MOJIMMEPU3AIIH W | MONMMEpH3alid M TOJUKOHACHCAIIMY KaK
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nonukoHAeHcaruu.  ComomuMepr3arusl.
CrpoeHne # CTPyKTypa HOJHMEPOB.
3aBHUCHMOCTb CBOHCTB MOIUMEPOB OT
CTPOCHHUS MOJIEKYII.

CrocoObl MOITYYEHHS BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHH.

2—3/103—104.
ITomumepHble MaTepUabI

Knaccudpukanus MOJIMMEPOB:
acTMacchl  (TJIACTUKH),  BJIACTOMEPHI
(kayuykn), BOJIOKHA, KOMITO3UTHI.
CoBpeMeHHBIE IJIaCTMAcChl (ITACTUKH)
(monmaTHIIEH, MTOJIMIIPOIIUJIEH,
IIOJIMCTUPOII, HOJIMBUHUIIXJIOPH,
(dbroporiacr, TToNMATHIICHTEpedTaIaT,

aKpUI-OyTaIMEHCTUPOIBHBIA  TUIACTHK,
nonukapooHater). TepMoIUIacTHYHBIE H
TE€PMOpPEAKTUBHBIE MTOJTUMEPBI.
KommnozutHbie MaTepralbl.
TepmornacTuyHble U TEPMOpPEAKTHBHBIE
nonuMepsl. BomokHa, X KiaccupuKarus.
IlpupogHele W XMMHYECKHE BOJIOKHA.
HckyccTBeHHbBIE u CUHTETHYECKUE
BosiokHa. lloHdaTHe O BHCKO3e U
aneTraTHOM BoJokHe. [lommadupHble u
MOJIMAMUJHbIE BOJIOKHA, WX CTPOEHHUE,
cBoiicTBa. [IpakTHueckoe UCIONb30BaHUE
BOJIOKOH. OJnactoMepsl. [lpuponHeiii u
CUHTETUYECKMN  Kayuyk. Pe3unHa u
300oHUT. [IpMeHeHue moMnMepoB.
Jlemoncmpayuu.

OO0pa3Ibl MIACTHKOB.

Komnnexius BonokoH.

[lonmukonneHcanyst  TUJIEHIVIMKONA  C
TepedTarieBoil KUCIOTOM.
JlabopamopHnuwiii onvim 13.

OTHOIIEHNE CHUHTETUYECKHX BOJIOKOH K
pacTBOpaM KHUCJIOT U IIET0UeH.

B xone ypokoB yuaiuecs: JOIKHBI:

— XapakTepu30BaTh CBONCTBAa H3YyYE€HHBIX
MOJIMMEPHBIX MAaTEPUAIIOB;

— OIMCBHIBATh CBOIICTBa,
TTOJIYICHUSI ¥ TIPUMEHEHUS
M3y4YEHHBIX MOJIMMEPHBIX MATEPUAIIOB;

— HaOII01aTh Hu OIHICHIBATh
JIEMOHCTPUPYEMBIE MaTEPUAJIbl U OMBITHI;

—  XapakTepu3oBaTh  NOTPEOUTENLCKUC
CBOICTBA M3YUCHHBIX BEIIECCTB;
— HaOII0AaTh u
JIEMOHCTPUPYEMBIE U CaMOCTOSTEILHO
MPOBOUMBIE ~ XHUMHYECKHE  pPEaKIuu ¢
MOMOIIIBIO POJAHOTO SI3bIKA U SI3bIKA XUMUU;

CITIOCOOBI

OIIMChIBATH

—  coOmojaTh  MpaBWJIa W [PUEMBI
Oe3omacHOM  pabOTBI € XMMHYECKUMH
BEIIIECTBAMHU " 11a00paTOPHBIM
000pyIOBaHUEM.

4/105. MpakTuyeckas
padora Ne 9
«PacrniosHaBanue
IIACTMACC

Pemenne OKCIICPUMCHTAJIIbHBIX 3a1da4 Ha
pacnno3HaBaHUC MJIACTUKOB.

B xoze ypoka ydamuecs: TOIKHBI:

— TPOBOJIUTH XUMHYECKUAN IKCIIEPUMEHT 110
pacno3HaBaHUIO MJIACTMACC;

— HaAOIIONATh U OMKUCBHIBATH CAMOCTOATEILHO
MPOBOJUMBIE OMBITHl C TOMOIIBIO POTHOTO
SI3BIKA U SI3BIKA XUMUH;

— co0OmomaTeh TpaBWia M [PHUEMBI
Oe3omacHOi  pabOTBl €  XUMHYCCKUMH
BEI[ECTBAMHU " 1a60paTOPHBIM
000pyTOBaHUEM.

5/106. lIpakTnyeckas
paGora Ne 10
«PacnozHaBaHuE BOJOKOH»

Pemienune OKCIICPUMCHTAJIbHBIX 3aa4 Ha
pacCiio3HaBaHUC BOJIOKOH.

B xozne ypoka ydamuecs: TOMKHBI:

— MPOBOIUTH XUMHYECKUN IKCIIEPUMEHT 110
pacro3HaBaHUIO BOJIOKOH;

— HaONIOIaTh ¥ OMHCHIBATH CAMOCTOSTENEHO
MIPOBOJUMBIE OMNBITHI C IOMOIIBIO POJHOTO
SI3bIKA U SI3bIKA XUMUH;

—  coOmoJaTh  MpaBWJa W [PUEMBI
OezomacHON  paboOThl ¢  XMUMHYECKUMHU
BEIIIECTBAMHU " 71a00pPaTOPHBIM
000pyIOBaHUEM.

6-7/107-108. O6061menue

3HAaHUHU O

OO6oOmaromiee  MOBTOpPEHUE TI0  KYypCy
((OpI“aHI/I‘ICCKaH XUMUS.

B xone ypoka yyaniuecs J10JKHbL:
— 0000maTh 3HAHUS W OENaTh BBIBOIBI O
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3aKOHOMEPHOCTSX
A3MEHEHHI CBOICTB

OPraHM4eCKUX COeAMHEHUN

B 3aBUCHUMOCTHU OT UX
CTPOCHHUA

3aKOHOMEPHOCTSIX ~ M3MEHEHUW  CBOWCTB
OpraHUYeCKUX COCIUHEHUN B 3aBHCHUMOCTH
OT UX CTPOEHUS;

OCYLIECTBIISITh MO3HABATEIbHYIO
pediiekcuio B OTHOIIEHHH COOCTBEHHBIX
JIOCTHYKCHUI B TPOLIECCE PELICHHs YYeOHBIX
1 IT0O3HAaBATCJIbHBIX 3a4a4.

Bcezo: Ypokos — 108
Ipaxmuyeckux pabom — 10
Koumponvuwix pabom — 4
Ilpoexmos — 2
11 KJIACC
Yueono-memamuueckuii nnan kypca «Xumusn. Yenyonennwtii ypoeeus. 11 knacc»
(3 uaca 6 nedenio, sceco 102 u)
Howmep Tema Konuuecmeo B mox wucre
memul yacog Ipaxmuueckue Koumponvuoie
Ilpoexmul
pabomuwl pabomuol
1 Hemerannbt 31 4 1
2 OOmme cBoiicTBa METAIJIOB 2
3 MeTauibl rIaBHbBIX NOATPYIIT 11 1
4 Mertasuipl TOOOYHBIX TOATPYIII 17 3 1
5 CrtpoeHue BelecTBa 8
6 TeopeTlimeCKoe ONMCaHUE XUMUYECKUX 17 1 1
peakuui
7 XUMHUYECKasi TEXHOJIOTHUS 7
8 XUMHUs B IOBCEIHEBHOM ku3HU [IpoekThl | 2 1
9 Xumus Ha ciyx0e obmectBa [IpoexTs 3
10 XuUMHS B COBPEMEHHOW HayKe 4 1 1
HUTOI'O: 102 9 2 4

Temamuueckoe nnanuposanue Kypca «Xumusn. Yenyoneuuntii yposens. 11 knacce»

Tema u Homep ypoka

OcnosHoe codepoicanue no memam

Xapaxmepucmuka 0CHOBHbIX 8U008
0essmenbHOCmU YHeHUKA
(Ha yposHe yuebHbIx Jelicmautl)

TEMA 1. HEMETAJIJIbI — 31 vac
1/1.  Krnaccudpuxamus | Kimaccudukamms HEOpraHMYECKHX BEMIECTB. | B Xoae ypoka ydamuecs JOMKHBI:
MIPOCTHIX BEIIECTB. ONeMeHTHl MeTaUIbl W HeMeTaulbl W WX | —  KIaccu(UIupoBaTh  HEOPraHWYECKHE
Bonopon nonoxkeane B llepmommdeckoii  cucrteme. | BEIIeCTBa;
bnaroponusie  (wHepTHBIE) Ta3pl. OOm@As | — 0000ImATh 3HAHWS W JIENaTh BHIBOIBI O
XapaKTepUCTHKA 3JIEMEHTOB [JIABHOM | 3aKOHOMEPHOCTSX  W3MEHEHHH  CBOWCTB
nonrpynnbel  VIII  rpynmel.  OcoOSHHOCTH | HEMETANIOB B MEpHOJAX U TpyIIax
XUMHYECKUX CBOIICTB. IIpumenenue | Ilepponnueckoil CUCTEMBI;
OmaropomHbIX razoB. Bogopom. Ilomydenwe, | —  XapakTepu3oBaTh  OOIIHE  CBOWCTBA

¢u3nyeckne W~ XMMHYECKHE  CBOMCTBa
(peakmuu ¢ MeTayllaMH H  HEMeTaJUIaMH,
BOCCTaHOBIIEHHE OKCHJIOB U coneit). ['mapupl.
TornuBHBIE 3TIEMEHTHI.

Jlemoncmpayuu.

I'openue Bogopona.

OJ1aropoHbEIX (MHEPTHHIX) TA30B;

— TMPOTHO3HWPOBAThH CBOWCTBA BOJOpOAA M
€ro COeOUHECHWHA Ha OCHOBE 3HAHWUHA O
MEePUOINIECKOM 3aKOHE;

XapaKTepu30BaTh  HAXOXKJIECHUE B
MPUPOJIC, CBOMCTBA, OMOJIOTMYECKYIO POJIb U
00J1aCcTH IPUMEHEHHUS BOAOPO/Ia;
HaOJII01aTh u
JIEMOHCTPHUPYEMBIC OITBITHI.

OIIUCHIBATH
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2/2. Tanoressl

I'anorens!. Ob6mas XapaKTepUCTHKA
3JIEMEHTOB IJ1aBHOM moarpynmsl VII rpynmnsl.
®duznyeckue CBOWCTBA TMPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HM3MEHEHHSI OKHUCIUTENBHOM
aKTUBHOCTH TaJIOTCHOB

B COOTBETCTBUM C UX TIOJIOXEHHEM B
nepuonndeckoi tabnuue. ['anoreHoBogopoabI

— MOJTy4eHHUE, KUCIIOTHBIE u
BOCCTAaHOBHUTEIILHBIC CBOMCTBA.
["amorenoBOIOPOIHI, TaJIOr€HOBOIOPOTHEIE

KHCJIOTBI W HX COJIH. HOpHI{OK BBITCCHCHUA
TaJIOT€HOB M3 PaCTBOPOB Ir'aJIOr€HUI0B.

B xone ypoka yyanuecs: OJKHBIL:

—  XapakTepus3oBaThb OOIIME  CBOMCTBA
anemeHToB VII rpynmnsl riaBHOM NOATPYIIIBL;
—  OOBSICHATH  3aBHCUMOCTH  CBOMCTB

BEILECTB OT UX COCTaBa U CTPOCHUS;
— 0000maTh 3HAHUS W JENATh BBIBOJABI O
3aKOHOMEPHOCTSX  M3MEHEHUW  CBOWCTB
raJIoreHoB;

— MPOTHO3UPOBATH CBOMCTBA HEU3YYEHHBIX
DJIECMCHTOB H HX COC}II/IHGHI/If/i Ha OCHOBEC
3HaHui o [leproMyueckoM 3aKoHE;

—  OOBSICHATH  B3aMMOCBSA3M  MEXIY
HaxO)XJICHHWEM B TMPUPOAE, CBONCTBaMH,
OMONIOTHYECKOH  pONBI0 U 00JacTAMH

IMPUMCHCHUA NU3YyYaCMbIX BCUICCTB.

3/3. Xnop Xnop — monydeHHe B IMPOMBIIUIEHHOCTH U | B xone ypoka ydamumecs TOMKHBI:
mabopaTOpuH, peakIuu C MeTAUIaMH U | — OOBSACHATh 3aBHUCHMOCTH CBOWMCTB XJopa
HeMeTajulaMu. BzauMmonelcTBHE XJiopa C | OT €ro CTPOCHUS;
BOJIOM W PacTBOPaMH IIETOYEH. —  OOBACHATH  B3aUMOCBSI3H  MEXAY
Jlemoncmpayuu. HaxOXXJICHHEM B TPUPOAE, CBOWCTBAMH,
[Tonyuenue xmopa (OHBIT B IPOOUPKeE). OMONIOTMYECKOH  poNBI0 W 00JacTAMH
Jlabopamopmwiii onvim 1. [lonydeHnue xjaopa ¥ | IPUMEHEHUS XJI0pa;
M3y4eHHUe ero CBOMCTB. — XapakTepu30oBaTb IPOMBILIUIEHHBIE WU
nabopaTopHbIe CrIOCOOBI TOIYUEHHS XJI0pa;
— HCCIeNoBaTh  CBOMCTBA  M3y4aeMbIX
BEIIIECTB;
—  Ha0mogaTh  JEeMOHCTPHUPYEMBIE U
CaMOCTOSTEIHHO ITPOBOIUMBIE OITBITHI;
— Ha0moJaTh XWMHYECKHE pPEaKUuH |
OINHCHIBaTh UX C MOMOIIBIO PYCCKOrO SI3bIKA
U SI3bIKa XUMUH;
— coOmogath TOpaBWwiIa W IPHEMEI
Oe3omacHOi  pabOTBl €  XUMHYECKUMH
BEIIECTBAMHU u 1a60paTOPHBIM
000pyTOBaHUEM.
4/4. Kucnopoansie | Kucnopoausie COEINHEHUS xjopa. | B xoae ypoka yyamuecs 10JKHBI:
COEIMHEHHUS XJIOPa. I'mnoxnopuTel, XJOpaThl M HEPXJIOPAThl KaK | — XapaKTepU30BaTh CBOWCTBA KUCIOPOTHBIX
IkC - Cnocober | TunuHble OKUCHAUTENH. CrocoObl OYMCTKH | COSAMHEHH XJIOpa;
ouucmiy 6006l 6 2. | BOJBI B T. ChIKTBIBKape — COIIOCTaBJIATh XHMHMYECKHE CBOMCTBA
Coikmeigrape Jlemoncmpayuu. KHCJIOPOJHBIX  COCAMHEHHUH  Xjopa ¢
OxkucnuTenbHbIE CBOHCTBA pacTtBopa | 0OJacTsIMH MPUMEHEHUS;
THIIOXJIOPUTA HATPUSI. — WCCIeNoBaTh  CBOMCTBA  HM3y4aeMBIX
JlabopamopHuiii onvim 2. CBoiicTBa | BEIIECTB;
XJIOPCOJIEPIKAIIX OTOSTUBATENEH. —  Ha0momaTh  JEeMOHCTPUPYEMBIE U
CaMOCTOSTEIbHO IIPOBOIUMBIE OIBITHI;
— Ha0moJaTh XWMHYECKHE pEakuuu |
OIHCHIBATh X C MOMOUIBIO POJHOIO A3bIKA U
SI3bIKa XUMHH;
— co0OmomaTh TpaBWia M MPHEMBI
Oc3omacHOi  pabOTBl €  XUMHYCCKUMH
BEIIeCTBAMHU u 1a60paTOPHBIM
000pyTOBaHUEM.
5/5.  XmnopoBonopoa. | ['anorenoBonopoast — noyydeHue, | B xone ypoka ydamuecs JOJIKHBI:
ConsHas KaciaoTa KUCJIOTHBIE M BOCCTAHOBUTEJILHBIE CBOWCTBA. | —  OOBSICHATH  3aBHCUMOCTH  CBOWMCTB

ComnsiHast KUCJIOTa U ee conM. KadecTBeHHEIE
PCaKuru Ha raJJor€HU1-UOHBI.

BEILIECTB OT UX COCTaBa U CTPOEHUS;
— TMPOTrHO3UPOBATh CBOWCTBA COEJMHEHMI
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Ha ocHoBe 3HaHui o Ilepuoandeckom

3aKOHe;
— XapaKTepru30BaTh CBOMCTBA
XJIOPOBOJIOPO/IA M CONSTHOM KHCIIOTHI,
COTOCTaBIISATh XWMHUYECKHE CBOWCTBA
XJIOPOBOAOPOAAa M COJSIHOW KHUCIOTBL C
00JIaCTSIMU TIPUMEHECHHUS;

XapaKTepu3oBaTb IMPOMBINUICHHBIC H
JabopaTOpHBIC CITOCOOBI TTOTYUEHUS COJISTHON

KHCJIOTHI.

6/6. dTop, OpoM, Hon
U UX COCIMHEHUS.

OxkC -  Cooepoicanue
tiooa 8 nouse U
6o0oemax PK. Bnusnue
deguyuma  1ioda  Ha
300po8be HaceNeHUs.

dusnyeckue CBOWCTBA IMPOCTHIX BEIIECTB.
Ocobennoctu xumun (ropa, Opoma W Hoja.
KavectBennas peakuusi Ha iox. [Ipumenenue
TajJOoreHOB M HX Ba)KHEHIIMX COCAMHEHHH.
Conepxxanue ioga B mouBe u Bomoemax PK.
BnusiHue gedunura Hoga Ha  30POBBE
HaceleHusl.

Jlemoncmpayuu.

OTBITEI ¢ OPOMHON BOOM.

Jlabopamophuuii onvim 3.

CaoiicTBa Opoma, o/1a U UX COJICH.

B xozne ypoka ydammecs: TOJIKHBIL:

— 0000maTh 3HaHUS M JAENaTh BBIBOIBI O
3aKOHOMEPHOCTAX  WM3MEHEHUN  CBOWCTB
raJOreHoB;

— IPOTHO3MPOBATh CBOMCTBA COEIWHEHUU
Ha ocHoBe 3HaHui o Ilepuoguueckom

3aKOHE;
—  OOBSICHATH  3aBHCHUMOCTb  CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

—  XapakTepusoBaTb CBOHCTBa  (ropa,

OpoMa, o/1a ¥ X COCTUHECHHIA;
COIOCTABIISATh XUMHUYECKHE CBOWCTBA
¢ropa, Opoma, Homa M WX COEAMHEHUH C
00MacTIMU IpUMEHEeHHUS;

—  HWCCeNoBaTh CBOWCTBA  HM3ydaeMBIX
BEIIECTB;
—  Ha0mogaTh  JEeMOHCTPHUPYEMBIE U

CaMOCTOATCIIBHO MTPOBOAUMBIC OIIBITHI;
Ha6J'IIO,Z[aTL XUMHUYCCKHUEC pCakKuun U
OIMUCBIBATH UX C MMOMOIIBIO POAHOI'O S3bIKa U
SA3bIKa XUMHH,

— coOmogath TOpaBWwiIa W IPHEMEI
Oe3omacHOi  pabOTBl €  XUMHYECKUMH
BEIIECTBAMU u 1a00paTOPHBIM
000pyTOBaHUEM.

7/7. TIpakTuyeckasi
pa6orta No 1.
DKCIEPUMEHTAIBLHOE
pelnieHue 3aaa4d

o TeMe «I aoreHs

Pemenue 3xcriepuMeHTaNbHBIX 3a/a4 IO TEME
«["ajmoreHsl».

B xozne ypoka ydammecs: TOIKHBI:

— MPOBOAUTH XUMHUYECKUN 3KCIIEPUMEHT 110
MOJTyYEHUIO XJIOpUIa MarHus, HoaHOi BOAbI,
UICHTU(OUIIMPOBAHUIO  HMOHOB  BOJOPOJA,
foma,  TajJOreHUA-MOHBI  C  IOMOIIBIO
KA4ECTBEHHBIX pEaKLNi;

— Ha0II0aTh U OIMCHIBATh CAMOCTOATEIIEHO
MPOBOJUMBIE OMBITHI C MOMOIIBIO POIHOTO
SI3bIKA U SI3bIKA XUMUH;

— coOmogatb TOpaBWiIa W IPUEMBI
Oe3onmacHOM  pabOTBl € XMMHUYECKHMH
BEILECTBAMU u 1a60paTOPHBIM
000pyIOBaHUEM.

8/8. XanpKoreHbl DneMeHTHl MOATPYMIBI  Kuciopoma. OoOmas | B xoxe ypoka ydamuecs JOMKHBI:
XapaKTepUCTHKA JJIEMEHTOB TJIaBHOM | —  XapakTepu3oBaTh OOIIME  CBOMCTBa
noarpynmnbel VI rpynnbel. DuU3HMYECKUE | XaJbKOT€HOB;

CBOICTBA MTPOCTHIX BEIIECTB. —  OOBSCHATH  3aBUCHMOCTh  CBOWCTB

BEILIECTB OT UX COCTaBa U CTPOEHUS;
— 0000maTh 3HAHUA U AejaTh BBIBOIBI O
3aKOHOMEPHOCTSIX ~ M3MEHEHUW  CBOWCTB
XaJIBKOI'CHOB,
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— IPOTrHO3UPOBATh CBOMCTBA HEU3YYEHHBIX
JJIEMEHTOB W HMX COEJIMHEHUH Ha OCHOBE
3HaHHAHN O MEPHOIUIECKOM 3aKOHE;

—  OOBSICHATH  B3aMMOCBSA3M  MEXIY
HaxXOX/AEHHEM B IPUPONE, CBOMCTBaMH,
OuoNOrMYeckoll  ponmpl0o W obnacTaMu

IMPUMCHCHUA N3YyYaCMbIX BCUICCTB.

9/9. O3zoH — | O30 kak amwioTpomHas  Monudukanus | B xone ypoka ydammecs TOMKHBI:
aJUTOTPOITHAS kuciopoma. llomydernme o30Ha. O30H Kak | — XapaKTepH30BaTh 030H KaK aJJIOTPOMHYIO
MO UKAIIHS okucnuTenb. [lo3uTHBHAS W HEraTWBHAS POJbh | MOAU(HUKALINIO KHCIOPOAa;
KHACIOpoaa 030Ha B OKpyxkatomei cpere. CpaBHEHHE | — COMOCTABIATH POJb 030HA B BEPXHUX H
CBOICTB 030HA U KUCJIOPOJIA. HUKHHX CITOAX aTMOc(hepsl;
— OOBSCHATH 3aBUCHMOCTb CBOKMCTB O30HA
OT €ro CTPOEHUS;
— CpaBHHUBaTh CBOMCTBA 030HA U KUCIIOPOJA;
—  OOBSICHATP  B3aUMOCBS3H  MEXIY
HaxOXJICHHEM B IIPUPO/IE,
CBOMCTBaMH, OWOJIOTHYECKOH pONBI0O |
00acTsIMy TPUMEHEHHsI 030HA.
10/10. [Tepoxcua | Boga u mepokcua Bomopoda Kak BoAoponaHble | B xozae ypoka ydaimiuecs JOMKHBI:
BOZIOpOAA COEUHEHHA  KHUCIOpOJAa —  CpPaBHEHHME | — XapaKTepH30BaTb BOAY M IEPOKCHUA

" €TI0 NPOM3BOAHBIC

cBOMCTB. Ilepokcuz BonopoJa Kak OKUCIUTEID
U BoccTaHOBUTENb. Ilepokcu bl MeTaioB.

BOJIOpPOZIa KaK BOJOPOJHBIC COCIUHCHUS
KHCJIOpO/JIa;

— CpaBHMBATh CBOMCTBA BOJBI U MEPOKCHUIA
BOJIOPO/IA;

— XapaKTepH30BaTh MEPOKCH]] BOAOPOA KaK
OKHCJIUTEIb ¥ BOCCTAHOBHUTEIIb;
COMOCTABIIATh XMMHYECKUE CBOWCTBA

MepoKcuaa  BoJAOpoAa € 0o0JacTAMH
MPUMEHEHHUSL.

11/11. Cepa Cepa. Aummorpornusi cepel. @Dusnyeckue u | B xoxe ypoka ydamuecs JOMKHBI:
XMMUYECKUE CBOWCTBA cepbl (B3aMMOJEHCTBUE | —  OOBSCHATH  DJIEKTPOHHOE  CTPOCHHE
C MeTaUlaMH, KHCJIOPOZOM, BOIOPOIOM, | MOJEKYJ U3Y4YEHHBIX BEILECTB;
pacTBOpaMu iesIoueH, KHCJIOTaMH- | — OOBSCHSTH 3aBUCUMOCTb CBOMCTB CEpPBI OT
OKHCIUTENSIMH). B3ammopeiicTBue cepel ¢ | ee CTpOCHHUS;
cynbpuroM  HaTpus C  0Opa3oBaHHEM | — XapaKTepu30BaTh BayKHEHIIINE
THOCYNb(aTa HaTpUSs. ¢u3nUecKre 1 XUMHYECKHE CBOMCTBA CEPhI;
Lemoncmpayuu. —  OOBSICHATH  B3aMMOCBSI3H  MEXKIY
[InaBnenue ceprl. I'opeHue cepsl B KUCIOPOJE. | HAXOKJEGHUEM B TPUPOAE, CBONCTBAMH,
B3aumoneiictBue xenes3a ¢ cepoil. Ouomornyeckod  ponmpl0 W OONACTIMH

IIPUMEHEHUS CEpBI;
XapakTepU30BaTh INPOMBILUICHHbIE U
nabopaTopHbIE CIIOCOOBI TOIYYEHHSI CEPBI;

— HaOII0IaTh u OIHCHIBATh
JIEMOHCTPUPYEMBIC OIBITHI.
12/12. CepoBomopoa. | CepoBogopoqy — TmodydeHHe, KHUCIOTHBIe W | B xo1e ypoka ydaiuecs JTOJIKHbI:
Cynbdust BOCCTaHOBHTENbHBIE cBOICTBA. CynbhOuIbL. —  OOBACHATP  3aBHUCHMOCTh  CBOWCTB
Jlemoncmpayuu. BEIIECTB OT UX COCTaBa M CTPOCHUS;
Tl'openue CEepOoBOIOPO/IA. OcaxaeHne | — TPOTHO3MPOBATh CBOHCTBA COCITUHCHHIMA
cynb(huI0B. Ha ocHoBe 3HaHWH o llepumogmueckom
3aKOHE;
—  OOBSICHATH  B3aUMOCBSI3M  MEKIY
HaxOXICHUEM B IIPUPOJE, CBONCTBAMH,
OMOJIOTMYECKOW  POJILIO W O0JacTAMHU

IIPUMCHCHUA N3Yy4aCMbIX BCUICCTB,
— XapaKTepH30BaTh CHOCOOBI TIONYYCHHS H
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CBOICTBa HN3y4acMbIX BCUICCTB,

— Ha0Ir0naTh u OIUCHIBAThH
JEMOHCTPUPYEMBbIE OIBITHI.
13/13. Cepuuctsiii Ta3 | CepHUCTBIH Ta3 Kak KUCJIOTHBIH OKCHA. | B xome ypoka yuammecs JOJDKHBI:
OxucnuTenbHblE U BOCCTAaHOBUTENBHBIE | —  OOBSICHATH  3aBHCUMOCTH  CBOMCTB
CBOWCTBA CepHHMCTOro Tras3a. [lomydeHue | BEIIECTB OT MX COCTABA U CTPOEHUS;
CEepPHUCTOrO0 Ta3a B MPOMBIIUIEHHOCTH U | — TIPOTHO3UPOBATh CBOMCTBA COEIMHEHUHN

nabopatopuu. CepHUCTas KUCIOTA U €€ COJH.
Jlemoncmpayuu.
CBoOMCTBa CEpPHUCTOTO Ta3a.

Ha ocHoBe 3HaHui o Ilepuoanyeckom

3aKOHE;

—  OOBSICHATH  B3aMMOCBSI3H  MEXIY
HaxXOKIGHHEM B IIPUPOIC, CBOHCTBAMH,
OWOIIOTMYecCKOH  PONBI0 W O0NacTIMHU

MMPUMCHCHUSA NU3Yy4aCMbIX BCIUICCTB,
— XapakKTcpUu3oBaTh CITOCOOBI MOJIy4CHud "
CBOICTBa HU3y4acMbIX BCUICCTB,

— HaOJIIOIATh U OIIMCHIBATH
JIEMOHCTPUPYEMBIE OIBITHI.
14/14. Cepnbiii | Cepuplii  anruapun.  CepHass — kuciota. | B xone ypoka yyaniuecst JOKHBI:
aHruapua U cepHas | CpolicTBa KOHIEHTPUPOBAaHHON U | — OOBSICHATH D3JIEKTPOHHOE CTPOEHHE
KHCIIO0Ta pa30aBieHHON cepHOMl KUCIOTHL. JleficTBue | MONEKyN U3ydEHHBIX BELIECTB;
KOHIIEHTPUPOBAHHON CEpHOM KHCIOTHl Ha | — XapaKkTepU30BaTh PRI
caxap, METaJulbl, HEMETaUIbl, CyJIb(QHIBl. | XHMHUYECKHE CBOMCTBA CEPHOI'O aHTHIPUAA
TepMmuyeckass  yCTOHYHMBOCTH  CYNIb(ATOB. | CEPHOH KUCIIOTHI,
KauectBenHas peakuus — COTMOCTaBNATh XHMHUYECKHE CBOMCTBa
Ha CEPHYIO KHCIIOTY U €€ COJIH. CEPHOM KHUCIIOTHI C 00JIaCTAMHU TPUMEHEHHST,;
Lemoncmpayuu. — HCCIEeN0BAaThb  CBOMCTBA  HM3y4aeMBIX
HelictTBue  KOHIIEHTPUPOBAHHOU CEpHOM | BEIECTB;

KUCJIOTHI HA MEJIb U Caxaposy.
Jlabopamopnwiii onvim 4. U3yueHue CBOWCTB
CEPHOM KHCIIOTHI U ee

COIIEH.

— UACHTH()ULIUPOBATH CEPHYIO KHCIIOTY U €€
COJIY C MOMOIIBIO KAUECTBEHHBIX PEAKIIUI;
HaOJIO#aTh  JEMOHCTPHpYEMBIE |
CaMOCTOSTEIHHO ITPOBOIUMBIE OIBITHI;
HaOrOATh XWMUYECKUE pEaKkIuu |
OIIMCHIBATh MX C IOMOLIBIO POJIHOI'O SI3bIKA U
S3bIKa XUMUH;

—  coOmoJaTh  MpaBWJa W MPHUEMBI
Oe3omacHOM  pabOTBI € XMMHYECKUMH
BEIIIECTBAMHU " 71a00pPaTOPHBIM
000pyIOBaHUEM.

15/15. TIpakTHyeckas

pa6ora Ne 2.
DKCIEPUMEHTAITLHOE
pelieHne 3amad 1o
Teme

«XampKOTreHbD»

PCHICHI/IC 3KCH€pI/IMCHTaHBHLIX 3aga4d 1o TeMe
«XaJIbKOreHEI.

B xone ypoka yudamuecs JOJKHBIL:

— HIPOBOJUTH XUMHUYECKUH OKCIICPUMEHT I10
WOCHTUGUKAIMA ~ WOHOB  BOJIOpoda |
Ccynb(aT-uOHOB, XJIOPHA-WOHOB, H3yYCHHIO
CBOWCTB CyIb(UTOB U CYIb(PHUIOB METAIIIIOB,;
— HaOII0IaTh U OIHCHIBATH CAMOCTOSTEIBHO
MPOBOJIMMBIC OIBITHI C TIOMOIIBIO POJHOTO
SA3BIKA U A3bIKAa XMMUU,
cobro1aTh
0e301aCHOCTH.

TEXHUKU

MpaBmIIa

16/16. Pemenne 3amau
H BBITIOJTHCHHE
YOpaKHEHUN mno
TemaM «I aJoreHEI»

U «XaJbKOT'€HbI»

BellionnHeHHe  ympaXxHeHUH 1O TeMaM
«["anorensn» U «XaJIbKOTEHBI», Ha
COCTaBJICHHE ypaBHEHUI peaxkuui,
COOTBETCTBYIOIIMX  3aJaHHBIM  LIEMIOYKaM

mpeBpalleHuii. Pemenue pacdeTHsIX 3a4ad 1o
XHUMUYECKUM (popMyiiaM U ypaBHEHHUSIM.

B xozne ypoka ydammecs: TOJIKHBI:
COCTaBJISATh YpPAaBHEHMs peakUui, ¢
MTOMOIIBI0 KOTOPBIX MOXHO OCYIECTBUTH
LENIOYKH NPEBpAIIEHUI BEIECTB;

— OCYILECTBIJIAATh PacyeThl 110 XUMUYECKUM
YPaBHEHUSIM;

— HCIOJIb30BaTh AJITOPUTMBI IIPU PELIECHUU
3ajad.
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17/17. DJ1eMEHTBI
MOATPYIIIEI a30Ta

DneMeHThl  moarpymnmnsl  asora.  OOmias
XapaKTepucTUKa TJAaBHOM moArpymnmsl V
rpynnel. @Pu3nyeckhe CBOICTBA MPOCTHIX
BEIIECTB.

B xone ypoka yyamuecs: JOJDKHBL:

—  XapakTepu3oBaTh OOIIME CBOMCTBA
3JIEMEHTOB TIOATPYIIIEI a30T4;
—  OOBSICHATH  3aBHCHMOCTh  CBOWCTB

BEILECTB OT UX COCTaBa U CTPOCHUS;
— 0000maTh 3HAHUS W JENATh BBIBOJABI O
3aKOHOMEPHOCTSX  M3MEHEHUW  CBOWCTB
HN3y4acMbIX BCUICCTB,

— MPOTHO3UPOBATH CBOMCTBA HEW3YYEHHBIX
DJIECMCHTOB H HX COC}II/IHCHI/If/i Ha OCHOBEC
3HAHUM O IEPUOANYECKOM 3aKOHE;

—  OOBSICHATH  B3aMMOCBSA3M  MEXIY
HAaXOXXICHUEM B IPUPOLE,

CBOMCTBaMH, OHOJOTHYECKOH PONBI0 |
obnacTsIMu IIPUMEHEHUS HA3y4aeMbIX
BEILECTB.

18/18. Asor.
OkC - Hcnonvzosanue
azoma 6 MEOUYUHCKUX
VUPEAHCOCHUSIX.

A3zor u ero coennaenus. CTpoeHHE MOJIEKYITBI
aszora. Ou3myecKkre W XUMHYCCKHE CBOMCTBA
aszora. [lomydeHne a3ota B TIPOMBITINIEHHOCTH
n nabopatopun. Hutpuael. Mcmoms3oBaHue
a30Ta B MEAUIMHCKUAX YUIPEKICHUSIX.

B xone ypoka yyaniuecs J10JKHbI:

— OOBSCHATH 3aBUCUMOCTH CBOWCTB a30Ta OT
€ro CTPOCHUS;

XapaKTepu30BaTh BayKHEHIIINe
¢du3nUecKre 1 XUMHYECKHE CBOMCTBA a30Ta;
COMOCTABIIAATh XMMHUYECKHE CBOWCTBA
azora ¢ 00nacTsIMU IPUMEHEHHS,;

— 00BACHSTD B3aUMOCBs3U MCKOY
HaXO0XIECHUEM B IIPUPOJIE,
CBOMCTBaMH, OWOJIOTHYECKOH pONBI0 U

obmacTsIMu NIPUMCHCHHUS a30Ta,
XapaKTepU30BaATb IMPOMBINUICHHBIC U
J'Ia60paT0pHBIC CIIOCOOBI IMOJIyUYCHUS a30Ta.

19/19. AMMmuak u conu
aMMOHHUSA

AMMUaKk — ero mnonydeHue, (hU3MUECKUe U
XuMudeckue cBoiicTBa. OCHOBHBIE CBOMCTBA
BOJIHBIX PACTBOPOB aMMHaKa. AMMHUAK

Kak  BoccTaHoBUTens. Comm  aMMOHUSL
[ToBeneHue coneit aMMOHUS TIPU HArpeBaHUHU.
KauectBeHHass peakuus Ha HMOH aMMOHWUSI.
[Ipumenenne aMmmuaka.

Jlemoncmpayuu
PactBopenne ammuaka B BOJIE.
OCHOBHBIE CBOICTBAa pacTBOpa aMMHaKa.

Karanmutruaeckoe okrciaeHnE aMMHuaKa.
Jlabopamopmuwiii oneim 5.

N3ydeHue cBOICTB BOJIHOI'O pacTBOpa
aMMHaKa.

JlabopamopHnuiii oneim 6.

CBolicTBa coneil aMMOHUS.

B xoze ypoka ydamuecs: TOIKHBI:

—_— O0BSICHATE 3aBHUCUMOCTD CBOICTB
aMMHaKa OT €0 CTPOCHHA,

— XapaKTEpU30BaTh aMMHaK Kak
BOCCTaHOBHUTCIIb,

— XapaKTepU30BaTh Ba)KHEHIIINE
(I)I/IBI/ILIeCKI/Ie n XUMHUYCCKHE CBOICTBa

aMMHaKa U CoJIE aMMOHUS,;
COIIOCTABJIATE XUMHUUYECKUE CBOMCTBA
aMMMaka ¥ CcoJeld aMMOHHUS C O00JacTIMH

MPUMEHEHUS;

—  XapaKTepu30BaThb  IPOMBIIUICHHBIC
CIOCOOBI MOyYCHHU aMMHAKA;

— HCCIeNoBaTh CBOMCTBA  M3Yy4aeMbIX
BEIIIECTB;

— HaOmogatb  JEMOHCTpUpYEMBIE |

CaMOCTOATCIIbHO IMTPOBOAUMBIC OIIBITHI;
Ha6ﬂIOIlaTB XUMHUUYCCKHUEC pCaKun U
OIMUCBIBATH UX C MMOMOINBIO POJAHOI'O SA3bIKA U
SA3bIKA XUMHH,

— coOmojath TpaBWIa W TPUEMEI
Oe3omacHON  pabOTBl €  XUMHYCCKUMH
BEIIIECTBAMHU u 11a00paTOPHBIM
000pyIOBaHUEM.

20/20. MpakTHyeckas
padorta Ne 3.
[TonyueHnne ammuaxa

PGIHGHI/IC JKCII epI/IMeHTaHI)HI)IX 3aga4 10
HOJIy‘-IeHI/IIO aMMHaKa nu I/I3yLIeHI/IIO cro
CBOICTB.

B xone ypoka yudamuecst JOJKHBIL:
— MPOBOJUTH XUMHUYECKHI 3KCIIEPUMEHT 110
IMOJTY4YCHUIO aMMHaKa HW HM3Y4YCHHUIO €TO
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u W3Yy4YCHHE ero

CBOMCTB

CBOWCTB;

— HaOI01aTh W OMMHUCHIBATH CAMOCTOSTEIHHO
MPOBOAUMBIE OMNBITHl C TTOMOIIBI) POTHOTO
SI3bIKA U SI3bIKA XUMUH;

— cO0I01aTh MpaBuIIa TEXHHUKH
0€30I1aCHOCTH.
21/21. Okcunet a3ota | Okcuabl a30Ta, WX MOJYYCHHUE M CBOMCTBA. | B Xxone ypoka yuariuecs JO/KHBI:
Oxcun azora (I). Oxkucnenue okcuaa azotra (II) | —  OOBACHITH  3aBUCUMOCTH  CBOMCTB

KHciIoponoM. Jlumepusanus okcuaa

azora (IV). AsoTucras KHCIIOTa W €€ COJIH.
HuTpuTHI KaK OKUCIATENN U BOCCTAHOBUTEIN.
Llemoncmpayuu

[Tonyuenue oxcuna azora (II) u ero oxuciaenue
Ha BO3JyXe.

OKCHJIOB a30Ta OT MX COCTaBa M CTPOCHHSI;
— 0000maTh 3HAHUS W JeNaTh BBIBOABI O
3aKOHOMEPHOCTSIX ~ M3MEHEHUW  CBOWCTB
M3y4aeMbIX BEIECTB;

XapaKTepU30BaTh Ba)KHEHIIKE
XUMUYECKHE CBOMCTBA OKCHIOB  a30Ta,
A30TUCTON KHUCIIOTBI U HUTPUTOB;
XapakTepu3oBaTh HUTPUTHI
OKHUCJIUTEITN U BOCCTAHOBUTEIIH;
COTOCTaBIISITh XWMHUYECKHE CBOWCTBA
OKCHJIOB a30Ta M HUTPUTOB C OOJACTIMH

KakK

MIPUMEHEHUS;
— HaOII01aTh H OITMCEHIBATH
JIEMOHCTPUPYEMBIE OTBITHI.
22/22. A3zorHas | A3oTHas  KHCIOTa —  (u3udeckue u | B xone ypoka yuarimecs JOJDKHBI:
KHCJIOTa U €€ COJIH XUMUYECKUE CBOMNCTBA, MONydeHUE. A30THas | — XapaKTepru30BaTh BaKHEHIIIHE
KHCJIOTa KaK OKUCIIUTENb (OTHOIIICHUE a30THOW | U3MYECKNEe W XUMHUYECKHE  CBOMCTBA

KHCIOTBI K MeTalllaM W HeMeTallam).
3aBUCHMOCTh  TMPOJIYKTa  BOCCTAHOBJIICHUS
a30THOM KHCJIOTHI OT aKTHBHOCTH MeTala U
KOHUEHTpAallMd  KUCIOTHl.  HutpaTel, wux
¢u3nyeckne W XMMHUYECKHE  CBOKCTBa
(OKHCITUTENbHBIC CBOMCTBA H TEpPMHUYECKAs
YCTOWYHUBOCTH), PUMEHEHHE.

Jlemoncmpayuu.

JleficTBHE a30THOM KHCIOTHI HA MEMb.

a30THOM KUCIJIOTBI U HUTPATOB;

— XapakTepu3oBaThb OTHOLIECHUE Aa30THOU
KHUCIIOTBI K MeTajuiaMm, OOBICHATH
3aBUCUMOCTb  IPOAYKTa BOCCTAHOBJICHUS
a30THOM KHUCIIOTHI OT aKTUBHOCTH METalja U
KOHI[EHTPAIIUHU KUCIOTHI,

COIIOCTABIIATh XUMHUYECKHE CBOMCTBA
A30THOM KHUCIIOTHI M HUTPATOB C OOJACTIMH
MIPUMEHEHUS;

— XapakTepu30BaTh CIIOCOOBI TIONXYYCHHUS
a30THOM KUCIOTHI;

— HaOJII0AaTh " OIUCHIBATH
JICMOHCTPUPYEMBIE OIBITHL.
23/23. docdop ®ochop u ero coeamHenms. Aiutorponus | B xone ypoka yuamiuecs JOIKHBL:
dbochopa. dDuzmueckme cBoiicTBa ¢ocdopa. | — XapaKTEPU30BaAThH AJUTOTPOITHEIE

Xumudeckne CBoicTBa Qocdopa (peakimu ¢

Monudukanun pocdopa;

KHCIIOPOJIOM, rajoreHaMmu, MeTaJUIaMH, | — CPaBHUBATH OeJbIil U KpacHBIH (ocdop;
CIIOKHBIMU BEILIECTBAMU -OKHCIIUTEISIMH, | — XapaKTepH30BaTh Ba)KHEWIINe
menoyamu). [lomyyeHme wu  npumeHeHue | pu3nyeckMe W~ XUMHYECKHE  CBOMCTBA
dochopa. Dochun. Dochup. docthopa;
Hemoncmpayuu. — CONOCTaBISAITH XHMHYECKHE CBOWCTBA
I'openue dbochopa B Kkuciopoze. | gpocdopa ¢ 00IaCTIMU TPUMEHEHHUS;
[peBparienue kpacHoro ¢gochopa B OCNbIil U | — XapaKTEPU30BaTh CIOCOOBI MOTYYCHHS
€ro CBEUCHHUE B TEMHOTE. dhocdopa;
— HaOII0IaTh u OIMCHIBATH
JIEMOHCTPHUPYEMBIE OIIBITHL.
24/24.  ®ocdopusiii | Pocdopubiii anrugpua. Oprodocdopras u | B xone ypoka yyamumecs JOIKHBL:
AQHTUIIPU]T u | MmerapochopHass KHCIOTBI HM  HUX  COJH. | — XapaKTepu30BaTh BakKHEHIINe
¢docdopubie kucnorel | KayectBennass peakuuss Ha oprodocdarsl. | pU3MUECKHe H ~ XUMHUYECKHE  CBOWCTBa
Paznoxkenne  oprodocdopHoit  KHCHOTHL. | pochopHOro  aHrmmpuaa,  (GochHOpHBIX

[Ipumenenne ¢docQopHON KHCIOTHI M ee

KHCIIOT U (pocdaTos;
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coJseii. buonmoruueckas ponb GpocharTos.
Jlemoncmpayuu.

B3aumonetictBue ¢dochopHOro aHTHApHUIA C
BOJIOH.

COMOCTABIIATh XHUMHYECKHE CBOMCTBA
(hocOpHBIX KUCIIOT M UX COJNIEH ¢ 00JIacTIMH
MPUMEHEHUS;

HAOII01ATh JEMOHCTPUPYEMbIC
XMMHYECKUE pEaKIlMA U OMHUCHIBATH HX C
MTOMOIILI0 POJTHOTO SI3bIKA U SI3bIKA XVIMHH.

25/25. TIpakTuyeckasi

padota Ne 4.
DKCIIeprUMEHTAIbHOE
pelieHue 3amad 1o
TeMe

«ONeMEeHTbI

MOATPYIIIBI a30Tay

Pemmenne axcrepuMEHTANBHBIX 3a71a4 TI0 TEME
«DONEeMEHTHI TIOATPYIIIBI a30Ta.

B xone ypoka yudamuecs JO/KHBIL:

— HPOBOJUTH XUMUYECKHH OKCIICPUMEHT I10
naeHTHn(UKanuM WoHa amMMoHus, ¢ocdat-
HWOHA, UCCIICIOBAHUIO CBOMCTB a30THON 1
(dhocdopHOI KUCIIOT, COICH aMMOHHS;

— HaOJIOIaTh U OMKCHIBATH CAMOCTOSITEITLHO
MPOBOAMMBIE OIBITHI C TOMOIIBIO POIHOTO
S3bIKa U S3bIKa XUMUH;

— coOmogath TOpaBWwiIa W IPUEMEI
Oe3omacHOH  pabOTBl C  XUMHUYECKHUMH
BEILECTBAMU u 1a60paTOPHBIM
000pyTOBaHUEM.
26/26. Yriepon OO0mast XapakTepucTHKa DIIEMEHTOB TIIaBHOW | B Xoze ypoka ydamuecs JOMKHBIL:

MOArPYIIIBL v CPYIIBL. VYraepoa. | —  OOBACHATH  3aBUCHUMOCTb  CBOWCTB

Annorpornusa yriepona. CpaBHEHHE CTPOEHHS | YIJIEpoJa OT €r0 CTPOEHUS;

U CBOWCTB rpaduTa M anMaza. OyiepeH Kak | —  XapakTepu3oBaTb W CpPaBHUBATh

HOBas  MoJIeKyJsipHas (opMa  yriepoja.
VYronb: XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE M
npuMmeHenne yrasa.  KapOumer. ['mapomms

KapOmma Kaiplus MW KapOuma aTrOMHHHSL.
KapOumsl mepexoJHbIX MeTauioB (Kenesa,

AJJIOTPOITHBIE MOAN(UKAIIUH YTIIEPOJIa;
XapaKTeprU30BaTh Ba)kKHEHIINE
¢bu3udeckne ¥~ XUMHYECKHE  CBOWCTBA
yriepoaa, KapoumIos;

COIOCTABIISITh XUMHUYECKUE CBOWMCTBA

XpoMma | JIp.) KaK CBepXIpOYHbIC MaTepHallbl. | yriaepoma W KapOWIOB C  00JIacTIMHU
Jlemoncmpayuu. IIPUMEHEHUS;
OO6pa3siel rpadura, anmasa. — HaOIIOIATh u OIHCHIBATH
JIEMOHCTPUPYEMbIE MaTepHAIIBL.
27/27.  Coenmuenust | Okcuapl yriiepoga. JJNEKTPOHHOE cTpoeHHe | B xoJe ypoka yuaiuecs JOIKHBL:
yriepoja MOJIEKYJIbl YTapHOIo raza. Yrojib W YrapHbld | — XapaKTepru30BaTh BaXKHEHIIHE
ra3 Kak BOCCTaHOBHTENH. Peakumst yrapHoro | ¢u3mueckue W  XHMHYECKHE  CBOMCTBA

raza ¢ pacmiuaBamu  menodei.  CuHTe3
¢dopmuatoB. OOpa3oBaHHe yrapHOro rasa IpH
HEMOJHOM CropaHuu yrias. buonormueckoe
JeWctBue yrapHoro rasza. llomyueHue wu
MIpUMEHEHHNEe YyrapHoro rasa.

VYrnekucnelii ras: MNONy4€HHE, XHMHYECKHE
CBOMCTBA: B3aMMOJIEHCTBUE YIJIEKHUCIOrO Ta3a
C BOJAOH, IIETOYaMH, MarHueM, NEPOKCUIAMU
METaJUIOB. OJIIEKTPOHHOE CTpOCHUE
YIIEKUCIOro ras3a. YTojibHas KHCIOTa U ee
comu. KapOoHatbl M TuApoKapOOHATHI: MX
TOBe/IeHNE MTPU HarpeBaHUU.

Jlemoncmpayuu.

I'openue yrapHoro rasa.

Tylenne naMeHy yrileKUCIbIM Fa30M.

COCIMHEHHH YTIIepo/ia;

— CpaBHHBATh CBOWCTBA YTJEKUCIOTO U
YTrapHOr'o ra3oB;

CONOCTAaBJIATh XHMHUYECKHE CBOMCTBA
COeJIMHEHHH  yriepoa ¢  oOJacTsaMH
IIPUMCHCHUSA

—  UACHTHQUITMPOBATHL KapOOHAT-WOHBEI C
MOMOIIIBIO KAYECTBEHHBIX PEaKITHIA;

— HCCIeNoBaTh CBOMCTBA  HM3Y4aeMbIX
BEIIIECTB;
—  Ha0mojgath  JEMOHCTpUpYEMblE  H

CaMOCTOSITEIBHO MTPOBOIMMBIC OITBITHI;
HAOMIOaTh XUMHUYECKUE PEAKIHH |
OITMCHIBATH WX C TIOMOIIBIO POTHOTO A3bIKA U
SI3BIKA XUMUH;

Paznoxxenne Mmpamopa. — coOmogate OpaBWIa W IPUEMBI
Jlabopamopnvui  oneim 7. KadecTBeHHas | OezomacHOW  pabOTBI ¢ XUMHUYECKHMU
peakuys Ha KapOOHAT-HOH. BEIIECTBAMU u 12a00paTOPHBIM
000pyIOBaHUEM.
28/28. Kpemumii Kpemumii. ®usnueckne u  xumuyeckue | B xozxe ypoka ydamiuecs JOMKHBIL:
CBOMCTBA KpeMHHWs. Peakiiuum ¢ yriieM, | —  OOBACHITH  3aBUCHUMOCTD CBOMCTB

KHCJIOPOJIOM, XJIOPOM, MarHHWEM, PacTBOpaMH

KPEMHUA OT €I0 CTPOCHU A,
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menodyet,  cepoBomopopomM. Cmman @ — | — XapaKkTepru30BaTh BaKHEHIINE
BOJIOPOAHOE COCITHEHNE KpeMHUs. | Qu3u4eckne ¥  XUMHYECKHE  CBOWCTBA
Cunmuuuael.  IlomydeHne ©W = OpUMEHEHUE | KPEMHUS,
KPEMHUSL. — COMOCTaBJIATH CBOWCTBA KPEMHHS C
Jlemoncmpayuu. o0acTsMU IPUMEHEHHS,
O0pa3ubl KpeMHHS. — Ha0IrI0aTh u OIKCHIBATH
JIEMOHCTPUPYEMBIE MATEPUAJILI.
29/29.  Coemmuenus | Okeun  kpemuus (IV), ero crpoenue, | B xone ypoka yuyamuecs JOIKHBL:
KpEMHUA (’pnznqecm/le u XUMHWYECKUEC CBOﬁCTBa, —_— XapaKTEprU30BaTh BakHeHIIe
3HaYeHWe B TPHUPOAEe W TNpUMeHeHHe. | Gu3uuecKne W  XHMHYECKHEe  CBOMCTBA
KpemHueBbie KUCIOTHI U UX COJMU. ['MAPOIU3 | COEAMHEHUN KPEMHUS;
cwmkaroB. CuiIMKaTHblE MHHepalbl — | — CpaBHUBaTh CTPOGHHE U  CBOMCTBA

OCHOBA 3¢MHOM KOPBIL.

JlabopamopHnuwiii onvim 8.

HcnpITanue pacTBopa CHIIMKaTa HATPHS
HUHIMKATOPOM.

Jlabopamopnuwiti onvim 9.

O3HakoMJICHHE C 00pa3mamMu  MPHUPOTHBIX
CHITUKATOB.

YIJIEKUCIIOro Ta3a u okcuaa kpemuus (IV);
COIOCTABIISITh XUMHUYECKHE CBOWCTBA

COCIMHEHUN KpeMHUA C o0acTsIMu
IIPUMCHCHUSA

— HCCNeNoBaTh  CBOMCTBA  M3y4aeMbIX
BEIIECTB;

— Ha0III0/1aTh ¥ OITUCHIBATH CAMOCTOSITEIEHO
MPOBOJIMIMBIE OITBITHI;

HAOMIOAaTh XUMHUYECKHE PEakIuH U
OIMCHIBATh MX C IOMOLIBIO POJTHOTO SI3bIKA U
SA3bIKa XUMHH,

coONmoAaTy  TpaBWia M MPHEMBI
Oc3omacHOi  pabOTBl €  XUMHYECKUMH
BEIIECTBAMU u 71a00paTOPHBIM
000pyTOBaHUEM.

30/30. Oo6obmaromee
MIOBTOPEHUE IO TEME
«Hemeramnbsn

Pemenue 3amau U BBHINONHEHHE YIPa>KHEHUU,
MO3BOJISIOIIUX CHUCTEMaTU3UPOBATh U
0000IMTh TONYYCHHBIC 3HAHUS IO TEME
«HemeTtamiby.

B xone ypoka ydarimecs JOKHBI:
COCTaBIISThH CPaBHUTEIIBHBIC u
0000IIAOIINE CXEMBIL,

MNpOBOAUTL PACUCTBI 110 XHMHUUYCCKUM
(dbopMynam U ypaBHEHUSIM PEaKIyii;
OCYIIECTBIST MO03HABATEILHYIO
pedaeKcHio B OTHOIICHHH COOCTBEHHBIX
JOCTHXKEHHUU B MPOIIECCE PEIICHUs YIeOHBIX
W TI03HABATEIBHBIX 3a/1a4.

31/31. KontpoabHas
padora Ne 1 mo teme

KOHTpOJ’IB 3HaHMi Mo TeMe «HemeTramiby.

B xoze ypoka ydamuecs: TOIKHBI:
OCYILIECTBIISTh MI03HABATENBHYIO

«Hemerammb» pedrekcuio B OTHOLIEHWH COOCTBEHHBIX
JOCTHXKEHHI B TMPOIIECCE PEIleHHs YIeOHBIX
Y TTO3HABATENBHBIX 33/1a4.
TEMA 2. OBLLIME CBOMCTBA METAJIJIOB — 2 YACA
1/32.  CpoiictBa u | OOmuii 0030p 3JEMEHTOB — MeTauioB. | B Xoze ypoka ydamuecs JOKHBL:

METOABI NOJTYYCHUA
MCTaJIJIOB

CtpoeHre © CBOMCTBAa MPOCTHIX BEIIECTB-
METaJUIOB. DNEeKTPOXUMHUUECKUN psn
HampsODKCHUH ~ MeTaioB.  MeTauTndecKue
KpUCTAJUIMYECKHE pemieTku. llomydenune u
MIPUMEHEHNE METAJIIOB.

Jlemoncmpayuu

Kommekmus MeTamios.

Konnekuus Mmunepanos u py.

OOBSCHATL  3aBHCHUMOCTh  CBOMCTB
METaJIOB OT UX CTPOCHUS;

—  XapakTepu3oBaTh OOIIME XUMHUYECKUC
CBOICTBA MCTAINIOB KaK BOCCTAHOBHUTEIICH Ha
OCHOBE CTPOEHUS UX aTOMOB U TTOJIOKEHHUS

B DJIEKTPOXMMHUYECKOM POy HanpsKEeHUU
METaJIJIOB;

— NIPOTHO3UPOBATH CBOMCTBA HEU3YYEHHBIX
3JICMCHTOB M HX COCIMHCHHMH Ha OCHOBE
3HAHUI O IEPUOUUECKOM 3aKOHE;

— XapakTepu30BaTh CIOCOOBI TOTyYEHUS
METaJUIOB U3 Py M MHHEPAJIOB;
HaOJII01aTh )74

OITMCHIBATh
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JIEMOHCTPUPYEMBIE KOJIEKIUH.

2/33. CrimaBbl CruiaBsl. XapakTepucTruka Hanboree | B xozae ypoka yJamuecs JOMKHBI:
W3BECTHBIX CIUTABOB. — XapaKTepu30BaTh 0OCOOCHHOCTH CIIJIABOB;
Jlemoncmpayuu. — XapakTepu30BaTh HanmOoliee H3BECTHBIC
Komnekmus «XKene3o u ero cruiaBbi». CILTaBHI;
— HaOIIOIATh u OIMCHIBATH
JIEMOHCTPUPYEMBI€ KOJIJIEKIIUH.
TEMA 3. METAJUIBI I'NTABHBIX TIOAI'PYIIIT — 11 YACOB
1/34. O6mras | emounsie Metamtel. OOMas xapakTepucTuka | B xome ypoka yqamuecs JOMKHBI:
XapaKTePHCTHKA 3JIEMEHTOB TJAaBHOM moarpymmbl | rpynmel. | —  XapakTepu3oBaTh  OOIIME  CBOMCTBA
nienouHslx Metamiop | CBoiicTBa MIETOYHBIX METAJIOB. | IIENOYHBIX METAJIIOB;
PacnoznaBanue —  OOBSCHATH  3aBUCHMOCTh  CBOWCTB
KaTUOHOB JINTHA, HATPUA U KaJIHA. IIEJIOYHBIX METAJJIOB OT CTPOCHUS,;
Jlemoncmpayuu. — 0000maTh 3HAHUS W JEJATh BBIBOABI O

OkpalmmBaHue IUTAMEHH COJISIMHU IIEIOYHBIX
METaJIJIOB.
Jlabopamopnuwiii onvim 10.

3aKOHOMEPHOCTSIX ~ M3MEHEHUW  CBOWCTB
HIEJTOYHBIX METAJIOB;

— TMPOTHO3WPOBATH CBOWCTBA HEM3YYECHHBIX

OkpammBaHWe  IUITAMEHM  COEAMHEHUSAMH | DIIEMEHTOB W MX COCIMHEHHUH Ha OCHOBE

LIEJTOYHBIX METANIIOB. 3HaHu# o IlepnonuueckoM 3aKoHE;
—  OOBSICHATH  B3aMMOCBS3H  MEXKIY
HaxOXJEHUEM B IPUPO/IE,
CBOWCTBaMHU, OHOJIOTUYECKOH PONBID |
o0macTaMu MpUMEHEHHS H3Yy4aeMBbIX
BEIIIECTB;
— UAEHTU(UIUPOBATH LIETOYHbIE METAJLIbI
0 [BETY MJIAMEHHU UX COJIEH;
—  HaOmoJate  JEMOHCTPUPYEMbIE H
CaMOCTOSATEIBHO ITPOBOIUMBIE OIBITHI;
— Ha0moJaTh XWMHYECKHE pPEakuuu |
OIHCHIBATh UX C MOMOIIBIO POJHOIO A3bIKA U
SI3bIKA XUMHUH;
— coOmojgath TOpaBWIa W TPUEMEI
Oc3omacHOi  pabOTBl €  XUMHYCCKUMH
BEIIECTBAMU 51 12a00paTOPHBIM
000pyTOBaHUEM.

2/35. Harpuii v kanmmii | Hatpuii w  kammiik —  mpeacTaBuTenu | B xone ypoka yyaiuecst JOIKHBIL:

HIEJIOYHBIX METAJUIOB. XapaKTEepPHBIC PEaKIUu
Hatpus © Kamus. [lomydeHue MIEeTOYHBIX
MeTauioB. OKCHABI W TEPOKCHIBI HATPHUS U
kamus. Conmu HaTpwsl, Kajws, UX 3HaUeHHE B
MIPUpPOJIE.

Lemoncmpayuu.

BzaumonelictBue HaTpus ¢ BOIOM.
Jlabopamopnwuii onvim 11.

O3HakoMIIEHHE ¢ MUHEpaTaMU U BaXXHEHIIIUMU
COCMMHEHUSIMH IIEJIOYHBIX METAILIOB.

— OOBSCHATH 3aBUCHMOCTH CBOWCTB HATpHS
Y KaJus OT UX CTPOCHMUS;

XapaKTepru30BaTh Ba)kKHEHNIINE
XUMHYECKHE CBOWCTBA HATPHS U KaJIHs;

— CpaBHUBATh CBOWCTBA HATPUS M KNS,
OOBSICHATH ~ B3aUMOCBS3H  MEXKIY
HaxXOXXJICHHUEM B TMPUPOAE, CBONCTBaMH,
OMONIOTHYECKOH  poNBI0 W o0JacTAMH
MpUMEHEHUS HaTpUsl U KaJus;
XapaKTeprU30BaTh IPOMBIIIJIEHHBIE U
nabopaTOpHBIE CIIOCOOB! OTYUEHHS HATPHS,
HAOMIOMaTh  JEMOHCTPHpYEMbBIE U
CaMOCTOSATEIHHO ITPOBOIUMBIE OITBITHI;
HAOMIOJaTh XUMUYECKHE pEaKIHH W
OIMHCHIBATh WX C MOMOIIBI0 PYCCKOTO SI3bIKA
U S3bIKa XUMUH;

— coOmogath TpaBWIa W IPHEMEI
Oc3omacHOH  pabOTBl C  XUMHUYECKHUMH
BEILECTBAMU u 1a60paTOPHBIM
000pyIOBaHHEM.
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3/36. CoenuHeHus

HaTpusg U KaJius.

OxkC - Munepanvuvie
600b1 PK

Coenunenns Hatpus u Kamus. Comu HaTpus,
KaJus, UX 3Ha4eHHe B XM3HHU udenoseka. Coma
U eIKuWd HaTp — BaXKHEUIIME COeIMHEHUS
HaTpusi. Munepanbubie Boabl PK
Jlabopamophuwuii onvim 12.

CBoiicTBa COEIMHEHMH LIEITOUYHBIX METAJIIOB.

B xone ypoka yyanuecs: OJKHBIL:
XapaKTepru30BaTh Ba)kKHEHIIIME
XUMUYECKUE CBOICTBA COCIMHEHUI HATPUS U
KaJus;

— XapaKTepHu30BaTh COAY W €IKUN HATp Kak
BOKHEUIIINE COCMHEHUS HATPUSI,

O6T>}ICH$ITI> B3aUMOCBs3U MCKIY
HaxOXICHUEM B IIPUPOJE, CBOMCTBaMU,
OMOJIOTUYECKON POJIBI0 COCTUHECHUU HATPHS
U Kallus;

COTOCTaBIISITh XUMHUYECKHE CBOWCTBA
COCMHEHUH HATpHUS W Kaluug C OOJacTsIMH
PUMEHEHUS;
HCCIe10BaTh
BEIIIECTB;

— Ha0JII0JIaTh ¥ OMKCHIBATH CAMOCTOSITEILHO
IMPOBOJAMMBIC OIIBITBI C IIOMOIIBIO POAHOIO
SA3bIKA U A3bIKAa XUMHUU,

coOmonaTe TpaBWjia W [PHEMBI
O0esonmacHOi  pabOTBI €  XUMHYECKHMH
BEIIECTBAMU u 1ab0paTOPHBIM
000pyIOBaHUEM.

CBOMCTBa H3y4aCcMbIX

4/37. OOmas
XapaKTepUCTHKA
3JIEMEHTOB  TJIABHOMU
noarpynmsl Il rpymnmsl

OOmiast xapakTepucTHKa 3JIEMEHTOB TJIaBHOM
noarpynns! I rpynnel. bepuinuii, maramii,
IeJI0OYHO3eMEbHBIE METaIIIBl. AM(OTEPHOCTh
OoKcHIa W TuApokcuaa Oepwummsa. Oxpacka

TJIaMeHH COJISIMH IeTTOYHO3EMETbHBIX
METaIJIOB.

Jlemoncmpayuu

OkpaninBanue IJIaMEHU COJISIMU

HIEJIOYHO3EMETBHBIX METAIIJIOB.
Jlabopamopnuwiti onvim 13.
Oxkpacka TJIaMeHU
IEJI0YHO03EMENbHBIX METAILIOB.

COEIMHEHUAMU

B xone ypoka ydamuecs JOJKHBIL:
XapakTepu3oBaTb  OOlIME  CBOMCTBa
3JIEMEHTOB INIaBHOMU noarpynisl I rpymmsr;
OOBSACHATH  3aBUCHUMOCTb  CBOWCTB
3JEMEHTOB TINlaBHOM moarpynmsl II rpynmsl
OT CTPOEHHMUS;

— 0000maTp 3HaHUS U JAENaTh BBIBOABI O
3aKOHOMEPHOCTAX  WM3MEHEHUN  CBOWCTB
3JIEMEHTOB INIaBHOU noarpynmsl I rpymnmst;
— IIPOTHO3UPOBATh CBOMCTBA HEU3YyYEHHBIX
JJIEMEHTOB W HX COEAVMHEHUN Ha OCHOBE
3HaHHAHN O MEPHOIUIECKOM 3aKOHE;

—  OOBSICHATH  B3aMMOCBSI3H  MEXKIY
HaXOKICHHEM B NPUPOIC, CBOMCTBAMH,
OuoNOrMYeckoll  ponpl0 U obJacTAMH

MPUMEHEHUS U3y4aeMbIX BEILIECTB;
— UJCHTU(OUIUPOBATH MICIIOYHO3EMENLHBIC
METaJUIBI TI0 I[BETY IUIAMEHU WX COSAMHEHUMH;
HaOMIOAATh  JIEMOHCTPUPYEMBIE |
CaMOCTOSATEIHLHO MTPOBOIUMEIC OITBITHI;
HaOMIOMaTh XUMHUYECCKHE pPEaKIuu W
OIHCHIBATh UX C MIOMOIIBIO POJHOTO S3bIKA H
SI3pIKA XUMHU;

— coOmoaaTh OpaBWJa W [IPUEMBI
OesonmacHOM  pabOTBl C  XMMHUYECKHMH
BEIIIECTBAMU u n1a00paTOPHBIM
000pyIOBaHHEM.

5/38. Marauii u e€ro
COEIMHEHHUS

Marnuii, ero oOmas xXapakTepUCTHKa Ha
OCHOBe TmoJokeHus B  llepuomnueckoit
cucreme osinemeHTtoB J[. . MenneneeBa u
CTpOCHUSA

aTOMOB. [Tonyuenwue, ¢dusnueckue u

XUMHUYCCKUEC CBOI‘/'ICTBa, MPUMCHCHUC MAardusa u
ero coequHeHni. Coiny MarHusi, X 3HaAYCHUE B

B xone ypoka yuaniuecs J10JKHBI:

— OOBSACHATH 3aBUCHMOCTb CBOWCTB MarHHs
OT €ro CTPOCHHS;

XapaKkTepUu30BaTh Ba)kKHEHIIIHE
(M3UYECKHE U XUMUYECKIE CBONCTBA MarHUs
U €r0 COETUHEHUI;

COIIOCTABJISITL XMMHYECKHE CBOMCTBA
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MIPUPOJIC U KU3HU YEIIOBEKA.
JlabopamopHnuwiti onvim 14.
CBoliicTBa Mar"aus M €ro COCIMHECHUH.

MarHdss M €ro COEOWHEHWH ¢ 00JacTsIMHU
MIPUMEHEHUS;
HCCIIENOBATD
BEIIECTB;

— HaOII0AaTh U OIKUCHIBATH CAMOCTOATEILHO
MPOBOJUMBIE OMBITHL C MOMOIIBIO POJHOTO
SI3BIKA U SI3bIKA XUMUU,

CBOMCTBa

N3Yy4acMbIX

— coOmojgath MOpaBWwiIa W IPUEMEI
Oe3omacHOii  pabOTBl € XUMHYECKUMH
BEILECTBAMU u 1a60paTOPHBIM
000pyIOBaHHEM.
6/39. Kampumit u ero | Kameruii, ero oOmas xapaktepucThka Ha | B xone ypoka ydamuecs TOIKHBI:
COCJIMHCHHUS ocHoBe moioxeHuss B  Ilepmomnueckoit | — XapaKTepU30BaTh BayKHEHIIIHE
cucreme anementoB JI. M. MengeneeBa u | pu3uueckue U~ XHMHYECKHE  CBOMCTBA

cTpoeHus atoMmoB. [lonyuenue, Gusndeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE KabIUA
u ero coeauHeHmii. Conau  KadbIus, HX
3HAYCHUE B MIPUPOJIC U KU3HU UCITOBEKA.
Jlemoncmpayuu.

B3auMoneiicTBre KajJblUsA C BOIOM.
Jlabopamophwuii onvim 15.

CBoiCTBa COCTMHEHUHN KaJIBITHSL.

KaJIbIIUS U €r0 COCIUHCHUH;

— OOBACHATH 3aBUCUMOCTb CBOMCTB KaJIbLIUs
OT €ro CTPOCHUS;

COITOCTaBJIATh XHUMHUYECKHE CBOMCTBA
KaJbliMd M €ro COEAUHEHHUH ¢ 001acTIMHU

MPUMECHEHUS;
— HCCIEeNoBaTh  CBOMCTBA  M3y4aeMBbIX
BEIIIECTB;

—  HaOmojath  JEMOHCTpPUPYEMBIE  H

CaMOCTOSITEIBHO ITPOBOIUMBIC OIBITHI;
HaONMIOAATh XWMHYCCKHE pEaKIuu |
OIKCBHIBATh UX C MOMOIIBIO POIHOIO SI3bIKA H
SI3bIKA XUMHUU;

—  coOmoJaTh  MpaBWJa W [PUEMBI
OezomacHON  paboOThl ¢  XMMHYECKUMHU
BEIIIECTBAMHU " 71a00paTOPHBIM
000pyIOBaHUEM.

7/40. XKectkocTh BOABI

KecTkocTh BOZIBI U CLIOCOOBI €€ yCTPaHEHHS.

B xone ypoka y4damuecs: JOJKHBIL:

u CITIOCOOBI ee | Jlabopamopnvwiii onvim 16. JKeCTKOCTD BOJIBI. — XapaKTepU30BaTh BUJIbI JKECTKOCTH BOJIbI;
yCTpaHEHHs — XapakTepu30BaTh CHOCOOBI YCTpaHEHMS
JKECTKOCTH BOJIbI;
— Ha0II01aTh U ONUCHIBATh CAMOCTOSATEIEHO
MIPOBOJIUMBIE OIIBITHI;
— Ha0mIoJaTh XWMHYECKHE pEakuuu |
OIHCHIBATh UX C MOMOIIBIO POJHOIO A3bIKA U
SI3bIKA XMMHH,
— co0OmomaTeh TpaBWia M [PHUEMBI
Oe3omacHOi  pabOTBl €  XUMHYCCKUMH
BEIIECTBAMU u 1a00paTOPHBIM
000pyTOBaHUEM.
8/41. Amomunuii — | AmoMuHui. PacipocTpaneHHOCTh B mpupone, | B xone ypoka yyamuecst JOMKHBL:
XMUMUYECKHU SlIeMeHT | pu3uueckne ¥ XUMHYECKHE  CBOWCTBA | —  OOBSCHATH  3aBUCHMOCTH  CBOWCTB
Y TIPOCTOE BEILIECTBO (oTHOmIEHHE K  KHCJIOpOAY, TaJloreHaM, | allOMHHHUA OT €ro CTPOSHHUS;
pacTBopam KHUCJIOT 51 nienoyeu, | — XapaKTepU30BaTh BaKHEHIINE
amomorepmusi). IlpomsBoncTBo amoMUHMS. | QU3MUECKME M XHMHYECKHE  CBOMCTBa
[IpumeHeHNe anIOMUHUSL. AIIOMUHUS;
Lemoncmpayuu — CONOCTaBIIAITH XHMHUYECKHE CBOHCTBA

Komnekuusg «AJTIOMUHAN.

[1naBneHne aTlOMHUHMSL.

B3aumopeiicTBue aaOMHHHUS CO ILEIIOYBIO.
AnromoTepMus.

Jlabopamopnuwiti onvim 17.

aIFOMUHHUS ¢ 00JIACTIMU MIPUMCHCHUS

—  XapakTepu3OoBaTh  IPOMBIIUIEHHBIN
Croco0 MOTyUYCHHUS aTFOMUHUS;

— HCCNEeNoBaTh  CBOMCTBA  M3y4aeMbIX
BEILECTB;
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CBolicTBa aJTIOMAHU.

HaOMIOAaTh  JIEMOHCTPUPYEMBIE |
CaMOCTOSATEIHLHO MTPOBOIUMEIC OITBITHI;
HaOMIOMaTh XHUMHYECCKHE pPEaKIuu M
OIHCHIBATh UX C MIOMOIIBIO POJHOTO S3bIKA H
SI3pIKA XUMHU,

— coOmomaTh TpaBWiIa U MPHEMBI
Oe3onacHOM  pabOTBl €  XMMHUYCCKHUMH
BEILECTBAMU u 1a60paTOPHBIM
000pyIOBaHUEM.
9/42. Coenuraernns | AMQOTEepHOCT,  OKCHAa W THIOpOKcHIa | B Xoze ypoka ydamuecs JOJKHBI:
AJIOMUHUS. amomunus. Comu  amomunud. [lomnoe | — XapaKTEpU30BaTh Ba)KHEHIINE
IxC - Bokcumol PK pa3loKeHHe BOJOWH CONell aMIOMHUHHS CO | XUMHYECKUE CBOIiCTBa COCTMHEHHI
cadbIMu JIBYXOCHOBHBIMHU KHCJIOTaMH. | aJIFOMUHUS;
AJNroMUHATBl B TBEPIOM BUJC M B PacTBOpE. | —  OOBSACHATH  B3aMMOCBSI3U  MEXKIY
KommnnekcHnie COCAUHCHU A AJIIOMUHUSA. | HAXO0XICHHUEM B IIPUPOJC, CBOfICTBaMH,
Boxcutsl PK OnoNIOrHYeCKON POJIBIO COEIMHEHU
Jlabopamopnuwiti onvim 18. aIOMUHUS,;
CBoiicTBa coenMHEHU aATFOMUHUSI. — COIIOCTaBJATh XMMHYECKHE CBOWCTBA
COCMHEHUH  QMIOMHHHS C  OONacTsIMH
MIPUMEHEHUS;
— WCCIeNoBaTh  CBOMCTBA  HM3y4aeMBIX
BEIIICCTB;
— HaOJII0JIaTh U OMKMCHIBATH CAMOCTOSITEIBLHO
IIPOBOAMMEBIC OIIBITHI;
— Ha0mIogaTh XUMHUYECKHE pPEaKIuu W
OIHCHIBATh MX C MIOMOIIBIO POJHOTO S3bIKA H
SI3bIKA XVIMHH,
— coOmomaTh TpaBWia W MPHEMBI
OesonmacHOM  paboOTBl C  XHMHYECKHMH
BEIIECTBAMU u 1a00paTOPHBIM
000pyIOBaHUEM.
10/43. Pemenue 3amau | BeimonHenue YIPa)KHEHUI o TeMe | B xone ypoka ydammecs 10JIKHBI:
Y BBITIOJTHEHHE «MeTtasl TJIaBHBIX MO/ PYTITD Ha | — COCTaBIIATh YpaBHEHWS peakIuii, ¢
VIIPaXXHEHUW IO TEME | COCTaBIICHUE ypaBHEHUI peaKmuii, | MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH

«Mertauisl TIaBHBIX
MOATPYIID»

COOTBETCTBYIOIIMX 3a-

JTAHHBIM I[[ENOYKaM TpeBpamieHuii. PerieHne
pacueTHBIX 3aj7ad [0 XUMHUYECKUM (opMylamM
Y YpaBHCHUSIM.

IENOYKH IPEeBpaIlleHU BEIIECTB;

— OCYHIECTBIISTh PACYETHI 110 XUMHYECKAM
YpaBHEHUSIM;

— HCHOJB30BaTh AJITOPUTMBI IPU PELICHUU
3aJa4.

11/44. TipakTHueckast
padora Ne 5.
DKCIepUMEHTAIBHOS
pelieHre 3ajad 1o
TeMe «Mertaiuisl
TJIABHBIX MOATPYIID»

Pemenre xaduecTBEHHBIX OKCIICPUMCHTAJIBHBIX
3ama4 1o TEMC «MeTambel TJIaBHBIX

HOATPYIID».

B xone ypoka yuanumecs: JOJKHBI:

— IPOBOAUTH XUMUYECKUI IKCIIEPUMEHT 110
UACHTH(GUKALUK  BEIIECTB C  ITOMOLIBIO
Ka4eCTBCHHBIX PEaKUUi, IOMYyIECHUIO CONei
METAJIJIOB TJIaBHBIX NOATPYIII;

— Ha0JI0aTh U ONMCHIBATh CAMOCTOSATEIEHO
MMPOBOJAMMBIC OIIBITHI C IIOMOIIBIO POAHOTO
SA3bIKA U A3bIKAa XUMUU,

—_— JACJIaTh BBIBOBI 1o pe3yiibTaTaM
MPOBEICHHBIX XUMUYECKHX OIBITOB;
— coOmomaTh TpaBWJa W TIPHEMEI
OezomacHOM  pa®OTBI C  XMMHYECKUMH
BEILIECTBAMU u 12a00paTOPHBIM
000pyIOBaHUEM.
TEMA 4. METAJUJIBI ITIOBOYHBIX NIOATPYIIII — 17 YACOB
1/45. Ob6mas | O6mas XapaKTepuCTHKA nepexoaHbIx | B Xome ypoxka ydamniiecs JOMKHBIL:
XapaKTepHUCTHKA metasioB  [—VIII  rpynmn.  OcoOeHHOCTH | —  XapakTepu3oBaTh  oOIIHMe  CBOMCTBa
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MIEPEXOAHBIX

CTPOCHHA AaTOMOB IICPEXOAHBIX METAJIIOB.

MEPEXOAHBIX METAJIIIOB;

METaJIOB OO0mue Gpu3nIecKue U XUMHIECKHE CBOMCTBA. | —  OOBSACHITH  3aBHCUMOCTH  CBOMCTB
[IpumeneHMe METAIIIOB. MEPEXOHBIX METAIJIOB OT CTPOCHHS;
— 0000maTh 3HAHUS W JENaTh BBIBOABI O
3aKOHOMEPHOCTSIX ~ M3MEHEHHH  CBOICTB
MEPEXOHBIX METAILJIOB;
— IIPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX
DJIEMCHTOB H HX COGILI/IHGHI/Iﬁ Ha OCHOBE
3HAHUH 0 IEPHOANYCCKOM 3aKOHE.
2/46. Xpom XpoMm. @Dusnyeckue  CBOWCTBA  XpoMa. | B Xozxe ypoka ydamuecs JOJKHBI:
XuMHUYeCKHe CBOWCTBA XpoMma (OTHOIICHHE K | — OOBSCHATH 3aBHCHMOCTH CBOMCTB XpoMa
BOISHOMY  Tapy,  KHCIOPOAY,  XJOPY, | OT €ro CTPOCHHUS;
pacTBopam — XapaKTepU30BaTh BaXKHEHIIMEe
kucinor). [lonydyenne u npuMeHeHHe XpoMa. ¢u3MUecKre 1 XUMHYECKHE CBOMCTBA XPOMa;
Jlemoncmpayuu. — CONOCTaBISITH XHMHYECKHE CBOWCTBA
B3anMmogeiicTBrie XpoMa ¢ COJISIHOW KHCIOTOH | Xpoma ¢ 001acTsMU IPUMEHEHUS;
0e3 mocTyma Bo3ayxa. — HaOIIOaTh u OTINCHIBATh
JIEMOHCTPHUPYEMBIE OIIBITHI.
3/47. Coenunenus | CoequHeHus Xpoma. W3menenne | B xone ypoka yyaniuecs: JOKHBI:
XpoMma. 3aBUCHUMOCTH | OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIX u|— XapaKTepU30BaTh BaXKHEH e
KHCJIOTHO-OCHOBHBIX KHCJIOTHO-OCHOBHBIX ~CBOMCTB OKCHJOB M | XUMHUYECKHE CBOMCTBA COEIMHEHUN XpOMa;
u OKHUCIHUTCIbHO- | THAPOKCUAOB XpoMa C PpPOCTOM CTCIICHU | — YCTaHaBJIMBATHL 3aBUCUMOCTb MCKAY
BOCCTAaHOBUTCIIBHBIX OKHCIICHUA. AM(i)OTepHI)Ie CBOMCTBA OKCuJaa U | KUCIOTHO-OCHOBHBIMHN CBOMCTBaMH OKCHUI0B

CBOICTB OT CTEIIEHU
OKHCIIEHHSI MeTaJljIa

ruapokcuga xpoma (III). Oxucnenue comeit
xpoma (II) B xpomaTel. B3anmaBIe mIEepexompt
XpOMaToB W JUXPOMATOB. XpOMaTel U
JIUXPOMATHI KaK OKUCIIATEIH.

Y THJIPOKCHJIOB XpOMa M 3HAUCHUEM CTCIICHU
OKHCJICHUS;

— XapakTepu3oBaTh aM(OTepHbIE CBOMCTBA
okcuna u ruapokcuaa xpoma (11I);

Jlemoncmpayuu —  ONHUCHIBATh  B3aWMHBIC  MEPEXOJIbI

Ocaxpenne ruapokcuaa xpoma (III) u | XxpomaroB u AUXpOMATOB;

OKHCIIEHHE €ero TMEpPOKCHIOM  BOAOpONA. | —  HWCCIEJOBaTh CBOWCTBA  M3Yy4aeMbIX

PaznoxxeHne auxpomarta aMMOHHUSI. BEIIECTB;

JlabopamopHruwuii onvim 20. —  HaOmoJath  JEMOHCTPUPYEMBIE  H

CBoiicTBa COCTMHEHUH XpoMa. CaMOCTOSITEIBHO MTPOBOIMMEIE OITBITHI,
— Ha0moJaTh XUMHYECKHE pEaKIuH |
OIUCHIBATh MX C TIOMOIIBIO POJTHOTO A3bIKA U
SI3bIKA XUMHH;
— coOmogatb TOpaBWwiIa W IPUEMBI
OezomacHOH  pabOTBl €  XMMHUYECKUMHU
BEIIECTBAMU u 1a60paTOPHBIM
000pyIOBaHUEM.

4/48. Mapranert Mapranenmr — ¢u3ndeckne W XHMHUYECKHE | B Xozae ypoka yJamuecs JOJKHBI:

CBOMCTBa (OTHOIICHHWE K KHUCIOPOAY, XJOPY, | —  OOBSICHATH  3aBHCHMOCTh  CBOWCTB

pacTBopam KHCJIOT). [Mony4venue W | Maprasiia ot ero CTpOCHHUS;

MpUMEHEHUE — XapaKTepu30BaTh BaKHEHIINE

mapranna. Oxcun wapranoa (IV)  kak | pusuueckme W XMMHUYECKHE  CBOMCTBa

OKUCIHTENs W KaTanu3atop. llepmanranat
KaJIus KaK OKUCIIMTENb.
Jlemoncmpayuu.

Paznoxxenme  mepokcmma — Bomopozda
TEeHCTBHEM AMOKCHIa Mapraniia.
JlabopamopHuuii onvim 21.

CBolicTBa Maprasiia 1 ero CoeAMHeHU.

b3 (0

MapraHiia U €ro COeIMHEHUH;
COIIOCTABIIATh XUMHUYCCKHE CBOWMCTBA
Maprania W ero COCIWHEHHHA ¢ 00JacTsIMHU

MPUMEHEHUS;
— XapaktepusoBaTh okcua Mapranma (IV)
Kak OKHU CITUTEIh u KaTaJn3aTop,
MepMaHTaHaT KaJusl KaK OKUCIIUTEIb;

—  WCCIENOBaTh  CBOMCTBA  HM3y4aceMBIX
BEIIICCTB;

— HaOIIOJaTh u OIIMCBIBATH
JICMOHCTPAIIMOHHBIE U CaMOCTOSTEIBHO
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MIPOBOIUMBIC OTBITHI;
HaOMIOMaTh XUMHUYECKHE pPEaKIuu W
OIMHCHIBATh UX C ITOMOIIBI0 POTHOTO S3BIKA M
SI3bIKA XUMHU;

— coOmogatb OpaBWwIa W IPUEMBI
OezomacHOH  pabOTBl €  XMMHUYECKUMH
BEIIECTBAMU u 1a60paTOPHBIM
000pyIOBaHUEM.
5/49. Kemezo kak | Kene3o. Haxoxnenue B mpupoxe. 3HaueHue | B xojie ypoka yuaiuecst JOMKHBL:
XUMHYECKUH 3JIEMEHT | JKeJie3a JJIsl OpraHu3Ma YeslOBEKa. — XapaKTepU30BaTh KEJe30 KaK
Jlabopamopnuwiii onvim 22. XUMHYECKUHN DJIEMEHT;
W3yueHne MUHEPAIOB Kele3a. —  OOBSICHATH  B3aMMOCBSI3H  MEXKIY
HaXOX/IEHUEM B IPUPOJIE,
CBOMCTBAMH M  OHOJIOTHUECKOH  POJIBIO
JKelesa;
— HCCIEeNoBaTb  CBOHCTBA  M3y4aeMbIX
BEIIIECTB;

— Ha6J'I}O,Z[aTI> " OIIUChIBATH CAMOCTOATCIBHO
IIPOBOJMMEBIE OIIBITHI;

— coOmogaTh  MpaBUIa W TPUCMEI
OesonacHOM  pabOTBI C  XUMHYECKHMH
BEIIIECTBAMU u 1a00paTOPHBIM
000pyIOBaHUEM.

6/50. XKeneso
MIPOCTOE BENIECTBO

dusnyeckue CBONCTBA jkene3a. XUMHYECKHUE
CcBOMicTBa  XKemeza  (B3amMOIEHCTBHE  C
KHUCJIOPOJIOM, XJIOPOM, CEPOM, yIiieM, BOJIOH,
KHCJIOTaMH, pactBopamu couneil). CruiaBel
)keneza ¢ yraepoagoM. Ilomydenwe u
npuMeHeHue kenesza. Kopposus kenesa u
CIIOCOOBI 3aIUTHI JKEJIC3HBIX U3ACTHH OT
KOPPO3HUH.

Jlemoncmpayuu.

Komnexknwms «2Keme3o u ero cruraBe».
Jlabopamopnuwiii oneim 23. CBOWCTBA Kene3a.

B xone ypoka yuyamuecs: JOJKHBI:

— XapakTepU30BaTh JKEJI€30 KaK IMPOCTOE
BEILIECTBO;

— OOBSICHATH 3aBHCHUMOCTH CBOMCTB JKeJe3a
OT €ro CTPOCHUS;
XapaKTepU30BaTh
¢GusnUecKre ¥ XUMHYECKHE
JKelie3a, CIIoCco0bI ero MOTyYCHHS;
COIIOCTABJIATH XHUMHUUYCCKUC CBOﬁCTBa
JKeJie3a ¢ 00J1acTsIMH IPUMEHEHUS;

BaKHeHIIe
CBOMCTBA

—  XapaKTepu3oBaTh IMPOLECC KOPPO3MH
)Kelmesa M CIoCcOObl 3alUThl Kelle3a OT
KOppO3HH;

—  HCCTEIOBaTh CBOKMCTBA  HM3y4aeMbIX
BEILECTB;

— HaOII01aTh u OIUCHIBATH
JMEMOHCTPAIMOHHBIE W CaMOCTOSITEIBHO

MIPOBOJIUMBIE OIBITHI;
HaOMIOMaTh XHUMHYECCKHE pPEaKIuu M
OITHCHIBATh UX C ITOMOIIBI0 POTHOT'O S3BIKA M
SI3pIKA XUMHU;

— coOmojgaTh TpaBuila W MPUEMBI
Oe3onmacHOM  pabOTBl € XMMHUYECKHMH
BEILECTBAMU u 1a60paTOPHBIM
000pyIOBaHUEM.

7/51. Coennnaenns | CoequHeHust sxene3a. CpaBHEHHE KHCIIOTHO- | B Xoze ypoka ydamuecs JOJKHBI:

Kemesa. OCHOBHBIX U OKHCIIUTENHO- | — XapaKTepH30BaTh Ba)KHEHIIINE

OxC - Cooepicanue | BOCCTAHOBUTEIIBHBIX ~ CBOMCTB  THAPOKCHAA | XMMHUYECKUE CBOWCTBA COCIMHEHUH Kele3a,

coneil orcenesa 6 600ax

PK.

sxkenesa (II) u ruapokcuna xenesa (II). Comu
xkenesa (I1) u xenesa (III). Meroasr nepeBona
coneit xemeza (II) B comm xemesa (III) u
obpatHo. [lomHOE pasmokeHwe BOJJON coe
xkeneza (III) co crmabbiMH  JBYXOCHOBHBIMHU

CpPaBHMBATh  KUCJIOTHO-OCHOBHBIE H
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE
CBOICTBAa THMJAPOKCHAA  XKele3a
ruapokcua xenesa (I11);

COITOCTABJIATh XHWMHUUYECKHE CBOMCTBA

Im wu
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KHCIIOTaMH. OKuciIuTEnbHEIE CBOMCTBa
coemnuennii ckenesza (III) B peakmusax ¢
BOCCTaHOBUTEISIMHU (nomumom,
CepoBOIOPOJIOM W Menblo).  [{nanumHbie

KOMIUJICKChI JKene3a. KauecTBEHHbBIC peakinuu
Ha uwoHbl xene3a (II) u (III). Comepkanue
coneit xene3a B Bonax PK.

COEIMHEHUI o0macTaMu
MPUMEHEHUS;

XapakTepu30BaTh METOABI  IEepPEeBOjIA
comeiit xemeza (II) B comm xkemeza (III) m
00patHo;

— Ha0JI/IaTh IEMOHCTPUPYEMBIC OIIBITHI;

Ha6H}OI[aTI> XUMHUYCCKHUEC pCeaKuun u

Keie3a C

Lemoncmpayuu. OIHCHIBATh X C MOMOUIBIO POJHOIO A3bIKA U

Ocaxnenne rtuapokcuga oxemeza (II)  u | s3bIKa XUMHH;

OKHCTIEHHE €ro Ha BO3TyXe. — co0OmomaTh TpaBWia M MPHEMBI
Oe3omacHOi  pabOTBl €  XUMHYECKUMH
BELLECTBAMU u 1ab0paTOPHBIM
000pyIOBaHUEM.

8/52. Menp Mens. Haxoxnenue B npupoze. | B xone ypoka yyamuecs TOJKHBIL:
buonoruueckas  podb. dusuveckue U | — OOBICHATH 3aBUCUMOCTb CBOMCTB MEIU OT

XUMHUYECKUE CBOMCTBA Meau (B3aMMOJICHCTBIE
C KHUCIIOPOJIOM, XJIOPOM, CEpOH, KHCIOTaAMH-
OKUCIHTEISIMHA, XyiopumoMm  kenesa  (IID)).
[lomyuenne m npumeHenne memu. OKCHI U
ruapokeuny memu  (II). Comm memm  (ID).
Mennbiii kynopoc. Ammuakatel meau (I) u
menu (II). Ilonmyuenme okcuma wmemu (1)
BOCcCTaHOBIIeHHMEM Tuapokcuga wmenu (1)
nroko30il. IlonydeHune xnopuaa W umoxuja
mean ().

Jlabopamopnuwiii onvim 24.

CBolicTBa MEIIH, €€ CIIJIABOB M COCTMHECHUM.

€€ CTpOCHUS;
XapaKTeprU30BaATh BaXKHEHNIINE
(m3uUeCcKIe 1 XUMUYECKHEe CBOWCTBA MEIH H
€e COCTMHCHUIT;

COIMOCTAaBIISATh XUMHUYECKHE CBOWMCTBA
MEIM W €€ COCQUHEHHWH C O00JacTsIMH

MIPUMEHEHMUS;
— XapaKTepru30BaTh ITPOMBIIIIJIICHHBIC
CHOCOOBI MONyYSHHS MEJTH;

— HCCIeNoBaTh  CBOWCTBA  M3y4YaeMbIX
BEIIECTB;

— Ha6J'I}O,I[aTL " OIIKUChIBATh CAMOCTOATCIBbHO
IIPOBOANMBIC OIIBITHI;

Ha6J'IIO,Z[aTL XUMHUYCCKHUEC pCakKuun U
OIMUCBIBATH UX C MMOMOIIBIO POAHOI'O S3bIKa U
SA3bIKa XUMHH,

— coOmogath TOpaBWwiIa W IPHEMEI
Oe3omacHOi  pabOTBl €  XUMHYECKUMH
BEIIECTBAMU u 1a00paTOPHBIM
000pyTOBaHUEM.

9/53. TIpakTuyeckasi
pabota Ne 6.
«IIomyuenue megHOroO
KyIopoca

Penienre 3amad MO MONYYCHHIO 3aJaHHBIX
BEIIECTB (MEIHOTO
KyImopoca).

B xone ypoka ydariuecs JOKHBI:

— TIPOBOAUTH XUMUYECKUH SKCIIEPUMEHT IO
MOJTYYEHUIO 3aJaHHBIX BEILIECTB;

— HaOI0IaTh U ONUCHIBATH CAMOCTOSITENBHO
IIPOBOJAMMBIC OIIBITBI C IIOMOIIBIO POAHOTO
S3bIKA U A3bIKAa XUMHUU,
JeNaTh  BBIBOABI IO
MPOBEJICHHBIX XUMUUECKUX
OITBITOB;

coONmoAaTe TpaBWiia M NPHEMBI
Oe3onmacHOM  pabOTBl € XMMHUYECKHMH
BEILECTBAMU u 1a60paTOPHBIM
000pyIOBaHUEM.

pe3ysbTaTaMm

10/54. Cepebpo

Cepebpo.  dwusmyeckne ©W  XUMHYECKHE
CBOICTBa (B3aMMOJAEHCTBHE C CEPOBOIOPOIOM
B TPUCYTCTBUH  KHCJIOPOAA, KHCIOTAMU-
okucnutensamu). OcaxaeHne okcuaa cepedpa
npu JEHCTBUM IIENOYM Ha COJMM cepeldpa.
AMMuakatel  cepeOpa  Kak  OKHCIIUTEIIH.
KavecTBeHHasi peakiusi Ha HOHBI cepedpa.
[MpumMeneHue cepedpa.

B xoze ypoka ygammecs: TOIKHBI:

— OOBSACHATH 3aBHCHMOCTEH CBOHCTB cepeOpa
OT €ro CTPOCHUS;
XapaKTepU30BaTh
¢u3nyeckrue W XUMUYECKHE
cepebpa U ero COeIMHCHHIA,
COMOCTABJIATh XHUMHWYECKHE CBOMCTBA
cepebpa W €ro COENWHEHHWH C 00JacTsIMHU

Ba)KHEUIIINE
CBOMCTBA
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Jlemoncmpayuu
Brinenenne cepebpa U3 ero comneit AeicTBHEM
MEJH.

HpI/IMeHeHI/IH;
HaOII00aTh u
JIEMOHCTPUPYEMBIE OIBITHI.

OITMCBIBATh

11/55. 3omoro

3omnoTo. ®uznyeckue U XUMUUECKHE CBOHMCTBA
(B3auMoJIeicTBE €  XJIOPOM,  «IIapCKOM
BOJIKOI»). 30JI0TOXJIOPOBOAOPOAHAS KHCIIOTA.
I'mppoxeua 3omota (III). Kommiekcsr 3omora.
Cr1oco0bI BBIJICTICHHS 30JI0Ta M3 30JIOTOHOCHOM
nopoasl. IIpumenenue 30m107a.

B xone ypoxka yuammecs: JOIKHBI:

— OOBSCHATH 3aBHCHMOCTH CBOWCTB 30J10Ta
OT €r0 CTPOCHUS;

XapaKTepu30BaTh BaKHEUIIINE
($u3NIecCKre 1 XUMUYECKHE CBOWUCTBA 30J10Ta
U €r0 COSTUHEHUIM;

COMOCTAaBIATh XHUMHUYECKHE CBOMCTBA
30J10Ta ¢ 00TACTSIMH IIPUMEHCHUS,

— XapakTepH30BaTh CIOCOOBI BBHIICICHUS
30J10Ta U3 30JJ0TOHOCHOW MOPOJBL.

12/56. lluuk

[unk. Pu3nyecKkue U XUMHUYECKHE CBOWCTBA
(B3aMMOJICHCTBHE C TaIOT€HAMHM, KHCIOPOIOM,
cepoil, BOJOW, pacTBOpaMH KHUCIOT U
menoueii). I[lonydenune n mpuMeHeHNEe IMMHKA.
AmMpoTepHOCTh OKCHIA W TUAPOKCH]A ITMHKA.
Baxkneliue conu HUHKA.

JlabopamopHuuii onvim 25.

CBOICTBA [IMHKA U €0 COeUHEHU.

B xone ypoka yudamuecs JOJKHBIL:

— OOBICHATH 3aBHCHMOCTH CBOWCTB I[MHKA
OT €ro CTPOEHUS;

XapaKTepru30BaTh BaXKHEMIIIHE
(m3nUecKre U XMMUYECKEe CBOMCTBA IIMHKA
H €T0 COSTMHCHUH;

— XapakTepu30BaTh CIIOCOOBI TONYYCHHUS
IUHKA;

CONOCTAaBJIATh XHMHUYECKHE CBOMCTBA
OMHKAa W €ro COeJUHEHUH c obnacTsamu
MIPUMCHCHUS
WCCIIEZIOBATh
BEIIIECTB;

— HaOJIOIaTh U OMKCHIBATH CAMOCTOSITEITLHO
MIPOBOJIUMBIE OITBITHI;

HaONIOATh XUMUYECKHE PEAKIMH U
OIMHCHIBATH UX C MOMOIIBIO POTHOTO SI3BIKA U
SA3bIKa XUMHH,

CBOIMCTBAa  M3y4aeMbIX

— coOmojgath TpaBWwiIa W TPUEMEI
Oe3omacHOi  pabOTBl € XUMHYECKUMH
BEILIECTBAMU u 1a00paTOPHBIM
000pyTOBaHUEM.

13/57. Pemenne 3amau
H BBIIOJIHEHHE
YIPAKHEHUH 10 TeMe
«Mertauisl MOOOYHBIX
MO PYIII»

Brmmonnenue
«Metajibl

yIpaXXHEHUH 1o TeMe
NOOOYHBIX ~ MOATPYNI»,  Ha
COCTaBJICHUE YpaBHEHUH peakuuu,
COOTBETCTBYIOIIMX  3aJaHHBIM  ILENOYKaM
npeBpalleHnid. Pemenue pacyeTHbIX 3a1a4 1o
XUMHYECKUM (OpMyJIaM U YpaBHEHHSIM.

B xone ypoka yuamuecst JOTKHBI:
COCTaBIIATb ypPaBHEHMS peaKuui, C
MIOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTH
LIETIOYKH MPEBPAIICHII BEIICCTB;

— OCYIIECTBIIATH PACYETHl IO XUMHUYCCKUM
YpaBHEHUSIM;

— HCHOJb30BaTh AJITOPUTMBI IPU PELICHUHU
3aj1a4.

14/58. IpakTH4eckast

padora Ne 7.
OKCIIepUMEeHTaNbHOe
pelieHne 3agad 1o
TeMe

«Mertamipl TOOOYHBIX
HOATPYIID»

Penienue OKCIICPUMCHTAJBHBIX 3a4a4 IO TEMC
«MeTamiel MOOOYHBIX OoArpyHIn».

B xoje ypoka ydamuecs TOIKHBI:

— MPOBOJUTH XUMHYECKUN IKCIIEPUMEHT 110
nomyyeHuro  ruapokcuma  okenmesa (D),
ruapokcuna xemesa (1), xmopuma >kemesa
(II), oxcuma memm (II), muTpara memu (II),
ruapokcuaa xpoma (III), ruapokcra uHKA,
XpoMaTa Kajus;

— TPOBOJUTH XUMHUYECKUIN SKCTICPUMEHT O
ONpPENeNIeHNI0  KadeCTBEHHOTO  COCTaBa
xyjopuna W cyiabdara okemeza (11D,
I/II[CHTI/I(i)I/IKaHI/II/I MOHOB METAJIJIOB MOOOYHBIX
IMOATPYIIIL C IIOMOIIBIO Ka4€CTBCHHBIX
peaKiui;
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— MPOBOJUTH XUMHYECKHH IKCIIEPUMEHT TI0
WCCIICMOBAaHUIO aM(OTEPHOCTH THAPOKCHIA
xpoma (III) 1 TmapoKCHAa IMHKA;

— MPOBOJIUTH XUMHUECKHUH 3KCTIEPUMEHT I10
WCCIEIOBAHUIO B3aUMOACUCTBUS  XJIOpUIA
xkenesa (II) ¢ quxpomaToMm Kanust B KHCIOH
cpene;

— MPOBOJUTH XUMHYECKHUI IKCIIEPUMEHT I10
OUHMCTKE JKeJIe3a OT PrKaBUMHBL,

— HaOII01aTh U OIMUCHIBATH CAMOCTOSITEIHFHO
MPOBOAUMBIE OMBITHl C TOMOIIBI POJHOTO
SI3bIKA U SI3bIKA XUMUH;

— JenaTh BBIBOABI IO  pe3yibTaTram
NPOBE/ICHHBIX XUMUYECKUX OIBITOB;

— coOmogath TOpaBWwiIa W IPUEMEI
OesomacHOM  pabOTBl C  XUMHUYECKHMH
BEILECTBAMU u 1a60paTOPHBIM
000pyIOBaHHEM.

15/59. IlpakTuyeckast
pabora Ne 8.
«Ilonydenune conu
Mopa»

Pemenre 3ama4 1Mo TOMYYECHUIO 3aJaHHBIX
BermiecTB (comu Mopa).

B xo/1€ ypoka y4amniuecst J0IKHBI:

— MPOBOAUTH XUMHUYECKHI IKCIIEPUMEHT 10
MOJYYECHHIO  3aJaHHBIX  BEIIECTB  (COMH
Mopa);

— HaOJI0/IaTh ¥ OMUCHIBATH CAMOCTOSTEIBHO
IMPOBOAMMBIC OIIBIThI C IIOMOLIBIO POAHOIO
S3bIKA U A3bIKAa XUMHUU,

JenaTh  BBIBOABI [0  pe3ysbTaTam
MPOBEIEHHBIX XMMHUYECKUX OIBITOB;
coOmogaTh  MpaBWiia W IPHEMbI
OezomacHON  paboOThl ¢  XMMHYECKUMHU
BEIIIECTBAMHU " 71a00pPaTOPHBIM
000pyIOBaHUEM.

16/60. O6o00wmaroee
MTOBTOPEHUE II0 TEME
«Mertaniel»

Penienue 3a7ad ¥ BBIOJHEHHUE YIPaKHEHUH,
TTO3BOJISTTOIITHX CHCTEMaTHU3UPOBAThH u
0000INUTh TOMYyYCHHBIC 3HAHUSA II0 TEME
«MeTanibiy».

B xone ypoka y4damuecs: JOJKHBIL:
COCTaBIISITh CpaBHHUTEJbHbIE u
0000111aI0IIIHE CXEMBI;

MPOBOJMTH pacyeTbl MO XUMHYECKUM
(dbopMynam 1 ypaBHEHHSIM PeaKLHii;
OCYILIECTBIISTH M03HABATEIBHYIO
pedrekcuio B OTHOLIEHWH COOCTBEHHBIX
JOCTHXKEHHU B TIPOLIECCE PeIleHHs YIeOHBIX
Y TI03HABATEIbHBIX 3a/1a4.

17/61. KourpoabHasi
paGora Ne 2 mo teme

KouTtposns 3Hanut o reme «MeTamibi».

B xone ypoka yuamntuecst JO/KHEL:
OCYIIIECTBIIATH MO3HABATENFHYIO

«MeTanmibi»y pedrekcuio B OTHONIGHWH COOCTBEHHBIX
JIOCTHXKCHHUI B TIPOLIECCE PElIeHHs YIeOHBIX
Y TIO3HABATEIIbHBIX 3a/1a4.
TEMA 5. CTPOEHUE BEIHHIECTBA — 8§ YACOB
1/62. Snpo aroma. | Ctpoerne atoma. Hykmuael. Mzotomsl. Tumsl | B Xoxe ypoka yqamuecs qOMKHBI:

SInepHbie peakiuu

paJuoOaKTUBHOIO pacrana. TepMosiepHBI
cuHTe3. OTKPHITHE HOBBIX XHMHYECKHIX
aneMeHTOoB. SlnepHble peakiuu. [IpuMeneHue
PaAMOHYKIMAOB B MeAULIMHE. MeTOoa MeUeHbIX
aTOMOB.

— 0000maTh TOHATHS <«SIAPO», «IIPOTOH,
CHEUTPOHY, KU3OTOMBI», KHYKITHIBD);
XapaKTepu30BaTh CTPOCHHE ATOMHOIO
aapa;

pasnuyath TEPMUHBI
«HU30TOIIBIY;

— XapaKTEpU30BaTb THUIIBI PAaJHOAKTUBHOI'O
pacnaza, TUIIbI SIACPHBIX PEAKIU;

— ONKCHIBAThH MOJIYYCHHUE HOBBIX 3JIEMEHTOB

CHYKIHUOBD> U
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MOCPEACTBOM SIJIEPHBIX PEAKIIUH.

2—3/63—64. KeanToBrle d4mcma. AToMHass opbOurtanmb. | B Xoxe ypoka ydamuecs JOMKHBI:
DJIeKTPOHHBIC Pacnpenenenue 3NEKTPOHOB MO | — XapaKTepU30BaTh COCTOSIHUE JJICKTPOHA B
KOH(MUTYpaIUK SHEPreTHYECKUM YPOBHSIM B COOTBETCTBHHU C | aTOME;
aTOMOB MPUHIIATIOM HauMeEHbIIICH PHEPTruu, MPaBUjoM | —  0000maTh  TMOHSATHS  «3JIEKTPOHHAS
Xyuna u npuniunoM [laymu. OcoOEHHOCTH | KOHPUTYpAIUN, «QHEPreTHYECKUI
CTPOEHHMSI DHEPreTHIECKUX YpoBHEH aToMOB d- | YPOBEHBY», «aTOMHAasi OpOUTAIIBY;
JJIEMEHTOB.  JJIEKTPOHHAas  KOH(QUTypalusi | — XapaKTepu30BaTh KBAHTOBBIC YUCIIA;
aToMma. DNeKTPOHHBIE KOHQUTypanuu | — (GOpMyIHpoBaTh 0a30BbIC IPHHIIUIIBI
MOJOKUTENFHBIX W OTPHIIATENLHBIX HOHOB. | paclpelielIeHHsI SJIEKTPOHOB MO OPOHTANISIM;
BasieHTHBIE 2IeKTPOHBI. —  CpaBHUBaTh  aTOMHbIEe  OpOHTAJH,
HAXOJAIIUECS Ha Pa3HBIX DHEPreTHYECCKUX
YPOBHSIX, IO OpPME U SHEPTUH;
— XapaKTepru30BaTh BaJICHTHBIE
BO3MOXHOCTH aTOMOB XUMHNYECCKHUX
JJIEMEHTOB.
4/65. KoBanmenTHas | DnekTpoHHass TpUpoJa XUMHYECKOH CBs3H. | B X0ze ypoka ydarmmecs TOJDKHBI:
CB3b M CTpoeHue | Bumpl xumuueckoid csizu. KoBaneHTHas cBsi3b | — KOHKPETU3UPOBATh TIOHSATHSI
MOJICKYIT U €€ XapaKTePUCTUKU (PHEPrusi CBS3H, JUIHHA | «XHUMHUYECKAs CBS3bY», «BAICHTHOCTHY;
CBsI3M, BAaJICHTHBIM YrOJ, KpaTHOCTh CBSI3W, | —  0000IIATh  TMOHSATHS  «KOBAJICHTHAs

MOJSIPHOCTD, MONsipu3yeMocTts). KoBaneHtHas
HEMoJsipHasl U moisipHasi cBsizb. OOMEHHBIN U
JIOHOPHO-aKIIETI TOPHBIN MEXaHHU3MBI
00pa3oBaHHsS KOBAJEHTHOM MOJSPHOM CBS3M.
I'eoMeTpust MOTIEKYMBI.

Jlemoncmpayuu.

Mopenu MoJeKyn.

HENOJISIPHAS CBSI3bY», «KOBAJICHTHAS MOJIIPHAS
CBSI3bY;

— OOBACHATH MeXaHW3MBI 00pa3OBaHHS
KOBAJICHTHOM CBSI3H;

— OITUCHIBATH XapaKTePUCTHKH
KOBAJICHTHOH CBSI3H;

—  mpenckassiBaTh  (OpPMY — IPOCTBIX
MOJIEKYIT;

— HaOIrI0aTh U OIUCHIBATh

JACMOHCTPUPYCMBIC MaTCpUaJIbI.

5/66. NonHas CcBs3b.
Crpoenue HMOHHBIX
KPHCTAJIIOB

Xumuaeckas cBsa3b. MonHas cBsizb. CTpoeHue
TBEpABIX  Tel. THUMBl  KPUCTAITMYCCKUX
peIeToK MOHHBIX coemuHeHui. [loHsTne 00
3JIEMEHTApHOU sTUEHKe.

Jlemoncmpayuu

Kpucrannuueckue pemerku.

B xone ypoka yudamuecs JOJKHBIL:
0000IaTh TOHATHS «HOHHAS CBS3bY,

KKpHUCTANINYECKasA PEUICTKAY,
«OQJIEMCHTapHas ﬂ‘lGﬁKa»;
—  OOBSACHATH MEXaHH3MBI 06paSOBaHI/IH

MOHHOM CBSI3H,
— XapaKTepU30BaTh TUIIBl KPUCTAIUTMUYECKUX
PEIIeTOK HOHHBIX COCTUHEHUN;

— Ha0II01aTh u OIUCHIBATH
JIEMOHCTPUPYEMBIE MAaTEPUAIIBI.
6/67. Meramnudeckas | XuMu4yeckas CBs3b. Mertammdeckas CBs3b. | B xone ypoka ydamuecs TOMKHBI:
CBSI3b. Crpoenue 1BepabpIx Ten. Kpucramamueckue u | — 0000IIaTh IOHATHE «METaJUIMYecKas
Kpucramnueckue amop¢Hbie Tena. TUIBl KPUCTATUINIECKUX CBSI3bY;
pEIIETKN METAJUIOB pEIIETOK METaIIOB. — OOBACHATH MEXaHU3MBI 00pa30BaHUS

Jlemoncmpayuu.
Kpucrammnuyeckue pemerku.

METAIITINYECKOM CBSI3H;

— XapaKTepI/ISOBaTb THUIIbI KpI/ICTaHJ'II/I‘-IeCKI/IX
PEIIETOK METaJLIOB;
HaOJII01aTh "
JICMOHCTPUPYEMbIE MaTePHAJIbI.

OITMCHIBATh

7/68.
MexMoneKynsipHble
B3aMMOJICHCTBH

Me)KMOJ'IeKy.TIHpHLIe B3aPIMOZ[€I>iCTBPIfI.
BO,Z[OpO,Z[HaS[ CBSI3b U €€ BJIIMSHHC HAa CBOMCTBA
BCIICCTBA.

B xoze ypoka yJarmuecs TOIKHBI:
XapaKTepU30BaTh
MEXMOJICKYJISIPHOTO B3aUMOJCHCTBUS;
— 000011aTh OHITHE «BOJIOPOTHAS CBSI3bY,
OOBSCHATH MEXaHHM3MBl 00pa30BaHUS
BOJIOPOJIHOM CBA3H.

THIIBI

8/69.  Oo6obmaromee

Penienue 3a1a4 M BBHINOJIHEHUE YIPAKHEHHIH,

B xoze ypoka yJamuecs TOIKHBI:
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MMOBTOPEHUE 110 TEME
«CTpoeHne BemecTBa»

[1O3BOJIAIOIIUX CHUCTEMAaTHU3UPOBAThH "
0000IINTE MOTYICHHBIC 3HAHMS 110 TEME
«CTtpoeHue BelecTBay.

COCTaBJIATH
0000111aI0IIIHE CXEMBI;
[IPOBOAUTH pacyeThl I10 XHMHYCCKUM
(dbopMynam U ypaBHECHHSIM PEaKI[Hii;
OCYIIECTBIATh MO3HABATENLHYIO
peduiekcuio B OTHOIICHHHM COOCTBEHHBIX
JIOCTHXKEHHU B TMPOLIECCE PEIIeHHs Y4eOHBIX
¥ MMO3HABATEILHBIX 3a/1a4.

CPaBHUTCIILHBIC u

1/70. TeroBbie
3 PEKTB XUMHUYECKUX
peakiuii

TermoBoii 3P ¢heKT XUMHUYECKOH PEaKIUU.

DHIOTEPMUUIECKHE u AK30TEPMUIECKIC
peakuu.  TepMOXMMHYECKHE  YpaBHEHWS.
Ilonsarue 00 SHTAJIBITHH. Tennora
00pa3oBaHUs BEIIECTBA.

Jlemoncmpayuu.

DK30TepMUYCCKUE u SHJIOTEPMUYECKHE

XUMUYECKUE PEAKIIUHU.
TeruioBble sIBJIEHUS NPU PACTBOPEHHUM CEPHOM
KHCJIOTBI 1 aMMHAYHON CEITUTPBI.

B xone ypoka yyanuecs: JOJKHBI:

—  XapakTepHu30BaTh TEIIOBBIC D(OQPEKTHI
XUMHYECKUX PEAKIINM;

— 0000maTh MOHATHA «IK30TePMHUYECKAs
peakuus», «3HI0TCPMUYECKAs PEAKIIU»;

— OMHCHIBATh TEPMOXUMUUYECKUE YPaBHEHUS
peaKkuuit;
pacCUuThIBATh
XUMUYECKUX PEaKLIHii;
— OMPEAETATH MOHATHE «IHTAIBITH;
ONpeneNsITh  TEIUIOTHl  00pa3oBaHUA
BEIIECTB;

HaOJIr0IaTh u
JIEMOHCTPUPYEMBIE OIBITHI.

3¢ deKTh

TCIIJIOBBIC

OIIKUCBIBATH

2/71. 3akou I'ecca

3akon ['ecca m cneacTBUs M3 HEro. DHEPrus
CBSI3U.

B xone ypoka yudamuecs JOJKHBIL:
dbopMmynupoBaTh  3aKOH
CIICJICTBUS M3 HETO;

— PacCUMTHIBATh TEIIOTHI PEAKIUU Yepes3
TEIUIOTHI 00Pa30BaHUS BEIIECTB;

— PacCUMTHIBATh TEIJIOTHI PEaKIUU Yepe3
SHEPrUU CBA3EH.

T'ecca wu

3/72. Ontpomus. | [lonatue 00 »sHTponmu. Btopoii 3akoH | B Xome ypoka ydamumecs TOIKHBI:
Bropoii 3axon TEPMOJAUHAMUKHU. — (dhopMyIUpoOBaTh BTOpOH 3aKOH
TEPMOJJMHAMUKHI TEPMOJITHAMUKH;

— OIIEPUPOBATH MOHATHEM «IHTPOIHSI.
4/73. Dueprus 'u66ca | DHeprus ['u66ca u kputepun | B xone ypoka ydamuecs TOIKHBI:

U KpUTEPUHU
CaMOIIPOU3BOIBHOCTU
XUMHYECKUX PEaKIUi

CaMOIIPOM3BOJIBHOCTH XUMHYECKOH pEeaKLUu.
OHTPONUIHBIA M SHTAJBNUIHBIA BKIAaIBl B
snepruto ['mboca.

— XapakTepu3oBaTh dHepruro ['mbbca kak
TEPMOAMHAMHUYECKYIO (DYHKITUIO;
MPOTrHO3UPOBATH BO3MOKHOCTb
MPOTEKaHUS XUMHUUECKUX PEAKIIMI Ha OCHOBE
HAMEIOIMUXCS  3HAaHMW 1O  XUMHYECKOU
TEPMOJMHAMUKE;

XapaKTepU30BaTh KpUTEPUU
CaMONPON3BOIbHOCTH XMMUYECKUX PEAKLIMI.

5/74. Pemenue 3apmau | Pemenme  pacueTHpIXx 3amad  1mo  TeMe | B xone ypoka yyamumecs JOJKHBI:
Mo TeMe «XUMHUYecKas | «XuMU4eckas TEpMOANHAMUKAY. —  OCYIIECTBJIATH  pacueThl  TEIJIOBBIX
TEPMOTUHAMHUKAY 3¢(HEeKTOB XUMUYECKUX PEaKIUii Ha OCHOBE
JTAHHBIX O TEIUIOTE 0Opa30BaHMS BEIECTB;
— IIPOrHO3UPOBATh BO3MO>KHOCTB
MIPOTEKaHUS XUMUYECKNX PEAKIINI Ha OCHOBE
MMEIOIIUXCS  3HAHUW 1O  XHUMHYECKOHU
TEPMOANHAMUKE;
— HCIONIB30BaTh ANTOPUTMBI NP PELICHUH
3ajad.
6/75. Cxkopoctb | CKOpOCTh ~ XMMHYECKMX  peakuui, ee | B Xoxe ypoka ydamuecs TOKHBI:
XUMHYECKOM PEakIiy. | 3aBUCUMOCTh  OT  Pa3NUYHBIX  (DAaKTOPOB: | — XapaKTEPU30BaTh CKOPOCTh XMMHYECKOU
3aKoH AEHCTBYIOIIUX | IIPUPOABI pearupyrommux BEIIECTB, | PEAKIINH;
Macc KOHLIEHTPalUd  PEarupyrollMX  BEUIECTB, | — OOBSICHATh  3aBHCHMOCTb  CKOPOCTH
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TeMIEepaTypBbl, HaJIAYUs KaTajau3aTopa,
101 A U [IOBEPXHOCTH pearupyromux
BEILLECTB, BPEMEHU. Peakuuu rOMOreHHbIE U
reTeporeHHble. 3aKOH JEHCTBYIOIINX Macc.

XUMHYECKOH
(haxTOpOB;
— ¢opMyIHpOBaTh 3aKOH JEHCTBYIOIIUX
Mmacc;

peaKknuun oT Pa3InYHbIX

Lemoncmpayuu — HaOIrI01aTh U OIUCBIBATH
3aBHCUMOCTb CKOPOCTH PEaKLUU OT MPUPOABI | IEMOHCTPUPYEMBIE OMBITHI.
BEIIECTB Ha IpUMEpe  B3aWMOJICHCTBUS
pPacTBOPOB PA3MTUYHBIX KHCIOT OJUHAKOBOM
KOHIIEHTpAIlMA C OJWHAKOBBIMH KyCOYKaMHU
(rpaHynaMu) IMHKA W OJMHAKOBBIX KYCOYKOB
pa3HBIX METAUIOB (MarHus, IWHKA, JKee3a) ¢
pacTBOpOM COJISTHOM KHUCJIOTHI.
B3aumopelicTBue pacTBOPOB CEPHON KHCIIOTHI
C  pacTtBOpaMH  THOCydb]ara  HaTpUs
pa3Iu4YHON KOHUEHTPALUH.
7/76. 3aucumocts | [IpaBuno Baut-T'odpda. [Tonstue 06 snepruu | B xone ypoka ydamuiecs JOMKHBIL:
CKOPOCTH PEaKIMU OT | aKTUBAMM W 00 DHEPreTH4eckoM Mpoduiie | —  OOBSCHATh  3aBUCHMOCTh  CKOPOCTH
TeMIIepPaTypbl peakuuu. XMMHYECKOH peakLuy OT TEMIIEPATypbl;
Lemoncmpayuu. — ONpeAeNATh MHOHATHS «TEeMIIePaTypPHBIH
B3anMmozeiicTBie pacTBOPOB CEPHOM KUCIIOTHI | KOAPPHUIMEHT CKOPOCTUY», «IHEPreTHUECKUN
C pacTBOpaMH THOCYyJb(ara HaTpusl NpU | Oapbep», «IHEPrHUs aKTHBALUNY;
pa3IU4HON TeMIepaType. — ¢opmynupoBaTh npaBuio Bant-I'odda;
—  OOBSCHATH  TPUYMHY  yBEIHYCHHS
CKOpPOCTH PEaKLuy NP HarpeBaHHH;
— HalIrO1aTh u OIIMCBIBATH
JEMOHCTPUPYEMBbIE OIBITHI.
8/77. Karanus. | KatanuzaTtoppl u katanu3. AKTUBHOCTH U | B Xoae ypoka yyariuecs IOJIKHBI:
KaTanuzaTopst CENIEKTMBHOCTh KaTalnu3aTopa. ' OMOreHHBI M | —  ONpeHeNsTb  HOHSATUS  «KaTaJlu3y,
reTepOreHHbIN KaTtanus. Ponb KaTaim3aTopoB B | «KaTalu3aTop», «(pepMeHT», «aKTHBHOCTBY,
Opupole ¥ MPOMBIIIICHHOM ITPOU3BOACTBE. | «CEIEKTUBHOCTBY», «TOMOTCHHBIH KaTalu3y,
DepMeHTHI Kak OMONOrHUECKHE | «TeTePOreHHBIN KaTajn3y;
KaTaJau3aTopsl. —  OOBACHAT,  MEXaHU3M  JCHCTBHS
JlabopamopHnuwiti onvim 26. KaTaJln3aToOpOB;
Kartanmutuueckoe  pasjiokeHHE  IEpOKCHIA | — OINKCBIBaTh MEXAHU3Mbl I'OMOTE€HHOIO U
BOZIOpOJA. reTepOreHHOr0 KaTaan3a;
—  HaOmoJaTth  JEMOHCTPUPYEMBbIE H
CaMOCTOSITEIBHO TPOBOJUMBIE OITBITHI;
— Ha0mIoJaTh XWMHYECKHE pEakuuu |
OITUCHIBATh MX C IOMOUIBIO POJTHOTO SI3bIKA U
SI3bIKa XUMHH;
— co0OmomaTeh TpaBWia M [PHUEMBI
Oe3omacHOi  pabOTBl €  XUMHYCCKUMH
BEIIECTBAMU u 1a00paTOPHBIM
000pyTOBaHUEM.
9/78. Xumuueckoe | ObpaTumble peaxiuu. Xumuueckoe | B xoxe ypoka ywamuecs TOMKHBIL:
paBHOBECHE. paBHOBecue. KoHcTaHTa paBHOBECHS. — XapaKTepu30BaTh XHUMHYECKOe
Koncranra paBHOBECHE;
paBHOBeCHS — CpaBHUBaTh OOpaTHMbIe M HEOOpaTHMEBIC

peaKiuu;
— XapaKTepu30BaTh KOHCTAHTY paBHOBECHUS
Kak  KOJIMYECTBCHHYIO  XapaKTePUCTUKY
MOJIOKEHHUS] XUMHYECKOTO PABHOBECHS;
ONpENesSTh PABHOBECHBI COCTaB C
TTOMOIIIBI0 KOHCTAHTBI PABHOBECH .

10/79. Tlpunuun Jle
IIaTense

PaBHOBeCHBIC
HEYCTOWYUBOE,

Jle  Hlatense.
YCTOWUHUBOE,

[TpuHLMn
COCTOSIHHSL:

B xone ypoka yyaniuecs J10JKHbL:
— (opmynuposate npuniun Jle [larenne;
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CwMmerenue XUMHYECKOI'O
paBHOBECHS TIOJ JEHCTBHEM  Pa3IMIHBIX
(aKTOpPOB: KOHIICHTPAIlHM pEareHTOB HWJIH
MPOAYKTOB PEaKIINH, TABICHHS, TEMIIEPATYPHI.
Poinb CMeEIICHUS paBHOBeCHS B
TEXHOJIOTUYECKHUX TTPOIIeCCaX.

Jlemoncmpayuu

3aBUCHMOCTD  TOJIOXKCHUS  pPaBHOBECHUS B
cucreme 2NO; <> N2O4 oT TEMIEpaTyphl.

Oe3paznmaHoe.

—_— XapaKTepI/I3OBaTB THUIIbI paBHOB CCHBIX
CHCTEM;
—  OOBSACHATH 3aBHCHMOCTH IIOJI0)KEHUS

XMMHYECKOTO PpaBHOBECHS OT pa3IMYHbBIX
(hakTOpOB;

— MpelCcKa3blBaTh HaNpaBICHUE CMEIICHHS
XMMHYECKOT0 PABHOBECHS TPH W3MEHEHUH
YCIIOBUU MPOBENCHUS o0paTuMoit
XUMHUYECKOU peaKklny;

— HaOJI0IaTh ICMOHCTPUPYEMBIC OITBITHI;
HaOII0AaTh XUMHUYECKHE pEakIuH U
OIMCHIBATh MX C IOMOLIBIO POJHOIO S3bIKA U
A3bIKA XMMHH.

11—12/80—81.
IIpakTnyeckas
pa6orta Ne 9.
CkopocTh
XUMHUYECKUX PEaKIUi.
XumMuieckoe
paBHOBecHe

Perienrie  9KCIIEpUMEHTATIBHBIX — 3a/a4  Ha
omnpeneicHue  (HakTOpoB,  BIUSIONIMX  HA
CKOPOCTh XMMHUYECKOW PEAKIIUH U TIOJOKEHHE
XHMHYECKOTO PABHOBECHSI.

B xoie ypoka ydariuecs JOKHEL:

— MPOBOJAUTH XUMHUYECKHI 3KCIIEPUMEHT I10
OINpeNeICHUI0  (DAKTOPOB, BIMSIONIUX HA
CKOpOCTh XUMHYECKOU pCaKkunuun u
MOJIOKEHHE

XHUMHYECKOTO PABHOBECHS;

HCCIICIOBATh YCJIOBUS, BIIHSIONINE
CKOPOCTh XMMHUYECKOH PEAKIUH;
HCCIICIOBATh YCJTIOBUS, BIIHSIOIINE
MOJIOKEHHE XUMHUIECKOTO PABHOBECHS;
— HAOJII01aTh U OITKCHIBATH CAMOCTOSTEIEHO
IIPOBOJAMMBIC OIIBITBI C IIOMOIIBIO POAHOTO
SI3bIKA M S3bIKA XMMUY;

JenaTh  BBIBOABI MO  pe3yibTaTam
MPOBEJICHHBIX XUMHUYECKHUX OIBITOB;
cOOMIOAaTh  TpaBHJIa W MPHEMBI
Oe3omacHON  paboOTBI ¢ XMUMHYCCKUMHU
BEIIIECTBAMHU 17§ 71a00pPaTOPHBIM
000pyIOBaHUEM.

Ha

Ha

13/82. Honnoe
MIPOU3BEACHUE BOJIBI.
Bonoponusiit
rokasareib

HNonHoe mnpousBeneHue Bojbl. BoaopomHblii
mokaszarenb (pH) pactBopa. Pacuer pH
PacTBOPOB CHIILHBIX KUCIIOT U MIETOYEH.

B xone ypoka ydarmuecs 1OKHBIL:

— XapaKTepU30BaTh MOHHOE IPOMU3BEICHHE
BOJIbl, BOIOPOIHBIN MIOKa3aTeb;

npoBoauTh pacyer pH  pacTtBOpoB
CHJIBHBIX JIEKTPOJINTOB;

9KCHEPUMEHTAIBLHO OTIpEeNENATh
KHCJIOTHOCTh CpeJlbl pa3iMyYHBbIX pPacTBOPOB,
B TOM 4YHCJIE U B OBITY;

JEeMOHCTPUPOBATh  3HAHWE  TPABUI
OKa3aHusl MEpBOH ITOMOILM IpPU MONATAHUU
Ha KOXXy PacTBOPOB C BBICOKMM H HHU3KUM
pH.

14/83.  Xumuueckoe
paBHOBecHe B
pacTBopax

PaBHoBecue B pactBopax.  KoHcTaHTHI
JTUCCOITUAIUH CTa0bIX JICKTPOJIUTOB.

B xoze ypoka y4aniuecst JOJKHBI:
XapaKTepru30BaTh XUMHYECKOES
paBHOBECHE B PacTBOpaAXx;
ONpeneNsiTh  MOHATHS
JIMCCOLIALINN;

— HCIOJb30BaTh KOHCTAHTHI AMCCOLHAIIU
JUIsL  pacueTa  pPaBHOBECHOTO  COCTaBa
PacTBOpOB;

MPOBOJUTE PACUETHI
(dbopMynam U ypaBHEHUSIM.

«KOHCTaHTa

10 XHMHYCCKUM

15/84. Xumunueckue
HWCTOYHUKH TOKA.

l'anpBanmveckuit  smeMeHT (Ha  mpuMepe
anemenTta Jlaamais). XUMHYECKAEe UCTOTHUKA

B xone ypoka yyanuecs: JOJKHBI:

O0OBICHSTE MPUHIIUIT IEUCTBUS
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DIEeKTPOIU3

TOKa: TaJIbBAHUYCCKHUEC
aKKyMyJSITOPI ¥ TOIUIMBHBIE  DJIEMEHTHI.
DJIEeKTPOXUMHUYECKU A pan HanpsHKeHU !
(aKTHBHOCTH) METAJIOB. DIIEKTPOIN3 BOJHBIX
pacTBOpoB  3NEKTpPonuTOB.  CTaHAAPTHBHIM

BHCKTpOI[HHﬁ noTéHIual.

3JIEMEHTHI,

raJIbBAaHUYIECKOTO DJIEMEHTA,

aKKyMYyJIsITOpa;

— XapaKTepH30BaTh XMMHUECKIE HCTOUHUKA
TOKa;

— OMPEAETATH MOHSATHS «aHOI» U «KAaTOMI»;

—  ONpeaensaTh TMOHATHS «CTAHIAPTHBIH
3J'ICKTpOI[HbH71 IIoTeHUIuaD»» u
«OIIEKTPOBIIKYINAS CHITA PEAKITHI;

—  XapakTepu3oBaTh  IJIEKTPOJIM3  Kak
OKHCJIATETEHO-BOCCTAHOBUTEbHBIH
MpoIIecc;

— OOBSICHATH TIPOIIECCHI, MPOTEKAIOIINE TTPU
3EKTPOJIM3E PACILIIABOB U PACTBOPOB;

— pacKpbIBaTh IPAKTUYECKOE 3HAYCHUE
HIIEKTPOJIU3A.

16/85. Oo6obmaromee | Pemenne 3aay v BBHIMONHEHHE YIpakKHEHHI, | B Xo/e ypoka yyamiuecst JOIKHBI:

IOBTOPEHHUE 110 TEME TTO3BOJIAOIITNX CUCTEMAaTU3NPOBATH un|— COCTaBJIATH CPaBHUTCIILHBIC u

«Teoperuueckue
OCHOBBI XUMHM»

0000ImMHUTh TIOMYYCHHBIC 3HAHUS 10 TeMe
«TeopeTrueckrue OCHOBBI XHMHUM.

0000111aI0IIIHE CXEMBI;

[POBOJUTH pacyeThl 110 XHMHYCCKUM
(dbopMynaM U ypaBHECHHSIM PEaKI[Hii;
OCYILIECTBIATh MO3HABATENLHYIO
pedIiekcuio B OTHOIICHMHM COOCTBEHHBIX
JIOCTH)KEHHH B TpoLiecce pelIeHHs] Y4eOHBIX
¥ MTO3HABATEILHBIX 3a/a4.

17/86. KourtposbHasi
pabdora Ne 3 no Teme
«Teopernueckue
OCHOBBI XUMUH»

KonTpones 3Hanuii mo teme «Teopermyeckue
OCHOBBI XUMHW».

B xone ypoka yuanumecs: JOJKHBI:
OCYLIECTBIISTh [I03HABATENIbHYIO
pedrekcuio B OTHOLIEHMH COOCTBEHHBIX
JOCTHXKEHHH B MPOLIECCE PEIICHHs YIeOHbIX
Y IO3HABATEIbHBIX 3a/a4.

TEMA 7. XUMMNYECKAS TEXHOJIOI'HA - 7 YACOB

1/87. Hayunsie | OcHOBHBIE HNPUHLUIIBI XUMUYECKOH | B Xoae ypoka ydammecs 10JIKHBI:
TIPUHLIATIBI texHonmornu. OOmme mpeAcCTaBICHHUS O | — CHCTEMAaTH3UPOBATh OOIIME TPHHITAITHI
OpraHu3auu MPOMBIIUIEHHBIX criocodax MOTY4EHHs | Hay4HOH OpraHu3anuu XUMHYECKOTO
XUMHUYECKOTO XUMHYECKUX BEIIECTB. MIPOU3BOJCTBA.

MIPOM3BOJICTBA

2/88.  IIpousBoactBo | [IpoM3BOACTBO CEpHOW KHCIIOTHI KOHTAaKTHBIM | B Xone ypoka yuamuecs JOIKHBIL:

CEpPHOM KUCIIOTHI

cnocobom. Xwumusm mnpouecca. Coipbe IS
NIPOU3BOJICTBA CEpHOH KHUCJIOTHI.
TexHonoruyeckas cxema IMpolecca, MpoLecchl
Y anmnaparbl.

Jlemoncmpayuu.

CoIpbe JUIsl IPOU3BOJACTBA CEPHOM KHCIOTHI.
Mogenb KUMSIEero ciosl.

— XapaKTepu30BaTh MPOLECC MPOMU3BOACTBA
CEepHOI KUCIIOTHI;

— OIINCHIBATE KaXXIYIO CTaJINIO
MPOU3BO/JICTBA;
— 0OBACHSTE YCIIOBUS MIPOBEIACHHUS

XMUMHYECKUX PEAKIUil, JNeKAIUX B OCHOBE
TIOJTYYCHUS CEPHON KUCIIOTHI;

OIKCHIBATh ~ XUMHYCCKUE  PEaKIUU,
JIOKAlIMe B OCHOBE TIONYYCHHUS CEPHOMH
KHCJIOTBI, C UCIIOJIb30BAHUEM POJHOIO SI3bIKa
U SI3BIKa XUMMWH;

O0OBSICHSITE CITIOCOOBI 3aIIATHI
OKpYyXKarollell cpempl H  YelloBeKa  OT
MPOMBIIIICHHBIX 3arPs3HCHUN;
HaOJIroIaTh u
JIEMOHCTPUPYEMbIC MaTePHAIIBI.

OIIKUCBIBATH

3/89. IlpousBoacTBo
aMMHakKa

[IpousBoacTBO aMMmaka. XUMHU3M Ipoliecca.
Ornpenencaue OIITUMAIBHBIX YCIIOBUHT
npoBeieHus! peakiuu. [I[pUuHIMTI TUPKYIAIUN
Y €ro peaj3aliys B TEXHOJIOTHYECKOM cXeMe.

B xone ypoka ydamuecs: OJKHBIL:

— XapaKTepU30BaTh MPOIECC MPOMU3BOACTBA
aMMHaKa;
OOBSICHATH

— OIITHUMAJIBHBIC YCJIOBHA
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IIPOBCIACHUA XHUMHUYCCKHUX peaKHHﬁ,
JICKAIIUX B OCHOBE ITOJTYYCHUA aMMHUaKa,
— OITMCBIBATh XUMHUYCCKHC pEaKiuu,

JIeKaIIe B OCHOBE TOJYYEHHS aMMHaKa, C
WCIOJh30BAHUEM POIHOTO S3bIKAa W S3bIKa
XUMHH;
— O0BACHATH CIOCOOBI 3aIIHUTHI
OKpY’Kalomei Ccpeasl U dYeloBeKa  OT

IIPOMBIIICHHBIX 3arPsI3HEHUMN.

4/90.  IIpomsBoacTBo | MeTamryprus. Uepnas MeTauTyprus. | B xome ypoka yqamuecs JOMKHBI:
yyryHa [IpousBoacTBo uyryHa. JIOMEHHBIM MpoLECC | — XapaKTEpU30BaTh MPOLECC IPOU3BOJCTBA
(cBIpbe, YCTPOMCTBO JOMEHHOM ITeYH, XUMHU3M | YyT'yHa;
mporiecca). —  ONHUCHIBaTh  XMMHYECKHE  PEaKIuw,
Jemoncmpayuu. JIeKalie B OCHOBE MOJYYEHHUs 4YyryHa, C
XKenesnas pyna. WCIOJb30BAHUEM pPOJHOTO S3bIKAa U S3bIKa
XUMHUHU;
— OOBACHATH CIIOCOOBI 3aIUTHI
OKpy)XKafmiei cpeasl W dYeloBeKa  OT
MIPOMBIIIUIEHHBIX 3aTrPs3HEHMI;
— HaAOIOIATh u OIHCHIBATh
JIEMOHCTpUPYEMBbIE MaTepHaJIbI.
5/91. TIlpoumsBoactBo | [Ipom3BoacTBO  craqm B KHCJIOpOJHOM | B Xofe ypoka yyamiuecs JOIKHBIL:
CTanu KOHBEpPTEPE U B DJIEKTPOIeyax. — XapaKTepu30BaTh MPOLECC MPOMU3BOACTBA
Jlemoncmpayuu. CTalu;

OOpasIisl CIIIaBOB JKeJe3a.

OITNCHIBATH XUMHUYCCKHUC peaKHI/II/I,
JeXaliie B OCHOBE IONYYCHHs CTald, C
UCIIOJIb30BAHUEM DOJHOTO SI3bIKA M S3bIKA
XUMUU;

00BICHATE CIIOCOOBI 3aIUTEI
OKpyJKaroleil cpemsl ©  YelioBeka  OT
IIPOMBIIIUIEHHBIX 3arPs3HEHUN;
HaOJIIOIATh U
JIEMOHCTPHUPYEMBIE MAaTEPHAIIEL.

OITMChIBATh

6/92. IlpombinutenHsiii | [IpoMblieHHas OpraHuyecKast xuMud. | B xoxe ypoka ydamuecs JOJKHBI:
OpraHuYecKUil OCHOBHOM U TOHKHM OpPraHMYECKHM CHUHTE3. | — CpaBHUBAaTh OCHOBHOM U  TOHKUH
CHUHTE3 Haunbonee KpynmHOTOHHaKHBIE TPOU3BOACTBA OpPraHUYECKUH CUHTES;
OpraHMYecKUX coeAuHeHuH. [Ipom3BOACTBO | — XapaKTepU30BATH MPOLIECC MPOU3BOJCTBA
MeraHona. IlomydyeHne yKCyCHOHM KHCIIOTBL. | METAHOIA,
ChIpbe A1 OpraHudecKoil MPOMBIIIJIEHHOCTH. | —  ONUCHIBaTh ~ XUMHYECKHE  pPEaKLHH,
[Ipobnema 0TX010B ¥ TOOOYHBIX TIPOTYKTOB. JIeKaIIe B OCHOBE IONYYEHHS METaHoja, C
WCIIOJIb30BAHUEM POAHOIO SA3bIKA U S3bIKA
XUMHU;
— OOBSICHATB CHOCOOBI 3aIUTHI
OKpYy>Kalolled cpeapl U 4YeloBeKa OT
MIPOMBIIIUIEHHBIX 3arpsi3HEHUI.
7/93. Xumuueckoe | XMMHUYECKOE  3arpsi3HEHHE  OKpyKarwollel | B xoae ypoka yyamuecs T0JIKHBIL:
3arpsi3HEHHE cpenpl M €ro TMOCHEeACTBHA. OKOJIOTHA U | — XapaKTepH30BaTh OCHOBHBIE (DaKTOPHI
OKpY)KaromeH cpenpl. | mpodiieMa OXpaHBl  OKPYKAIOIMIEH Cpeabl. | XUMUYECKOTO  3arps3HEHHUS  OKPYXKarommeit
«3eneHasp XUMHUI «3eneHasp XUMHSL. cpensl;
— ONpenessiTh HMCTOYHUKUA XHUMHYECKOIO
3arpsi3HEHUST  OKpYXKalIlled  cpeapl U

apryMEeHTHPOBaHHO TpeyIaraTh CIIOCOOBI UX
OXpaHsl;

— OIPENETATh MOHATHE «3€JICHAsD XUMUSI;
XapaKTepPU30BaTh OOIIHWE IMPUHIUIIBI
«3EJICHOMY XUMHHU.
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TEMA 8. XMMMS$ B IOBCEJJTHEBHOM JXM3HU — 2 YACA

1-2/94-95. Xumus | Xumusa mmmd.  OKdapel, Oenkw, yriaeBombl, | B xome ypoka ydaruecs: JOKHEL:
TTUTIIH. BUTaMUHBI. [MumieBpie 00aBKH, WX | — XapaKTepHU30BaTh OCHOBHBIE KOMITOHEHTHI
JlexapcTBeHHBIE KIaccuurarms. 3anpelnieHHbIe U | mumm  —  OeNKW, OJKUPBI,  YIJIEBOJFI,
CpexcTaa. pa3pelieHHbIE MUIIEBIC JOOABKH. BUTaMUHBL;
Kocmernueckue u | XumMus B MEJMIIMHE. [lonsitTue 0 | —  ONKCHIBATHh ~ XUMHYCCKUE  PEAKIIUU,
napgproMepHbIe (dapmaneBTHYeCKOH XMMHUH W (apMaKOIOTHH. | JIeKAIIUe B OCHOBE MOTYYCHHUS W3ydaeMbIX
CpeJcTBa. BriroBas | Pa3pabotka JIEKapCTB. JlexapCTBEHHBIE | BELIECTB;
XUMHSL. CpezcTBa, 174 KIaccupuKamus. | — KiIacCUu(UIMPOBATh U XapaKTEPU30BAThH
Ipoekt 1 mo Tteme | [IpoTuBOMUKpPOOHEIE CpelCTBa | THIIEBBIC TOOABKH;
«XuMus B | (cynbdanmmaMuaHbIe Tpernapartsl M | — XapakTepu3oBaTh pOJIb XHMHH B
MTOBCETHEBHON aHTUOWOTHKH). AHAIIBT€TUKH (aCTIUPHH, COBPEMEHHOH MeIUIINHE;
KUZHN aHaJbIUH,  [apaleraMoll, HAPKOTHYECKUE | — XapaKTePH30BaTh 3aJa4H, CTOSIIHNE IIEPE]
aHAJBIECTHKH ). Bsokymue cpencTBa. | (papMareBTHICCKOM XUMHUCH u
[MpoGnemMbl, cBsi3aHHBIE C TNPHUMEHEHHUEM | (apMaKoIOTHEN;
JIEKapCTBEHHBIX MpernaparoB. Bpennble | —  kinaccupuIMpoOBaTh  JIEKAPCTBEHHBIC
NPUBBIYKA W (aKTOphl,  pa3pylIaloliue | Cpe/CcTBa;
3I0pPOBbE (M30BITOUHOE MOTPEOICHUE KUPHOH | — OCBaWMBaTh HOPMBI JKOJIOTHYECKOTO M
MU, KypeHue, YmoTpeOlIeHne ajKorois, | 0e30MacHOro OOpaIieHus C JIEKapCTBEHHBIMHU
HapKOMaHWUs). Kocmernueckue U | TIperapaTamMu;
napdroMepHble CpeicTBa. bBITOBas XHMHSA. | — HCIIONB30BATh IMONYYEHHBIC 3HAHUS IIPH
[onsrue 0 MTOBEPXHOCTHO-aKTUBHBIX | TPUMCHEHUH JICKAPCTR;
BellecTBax. MololMe W YUCTALIME CPEICTBA. | —  XapaKTepu30BaTh KOCMETUYECKHE W
OrOenuBaronue Cpe/CTBa. [IpaBwia | mapdroMepHbIC CPEIACTRA;
Oe3omacHoOi pabOTHI C €IKUMH, TOPIOYUMHU U | — MIPOTHO3UPOBATH MOCJIEeICTBUS
TOKCHYHBIMH  BEIIECTBAMH,  CpEACTBAMH | HapyIIEHWH mpaBui Oe30macHOi paboThl C
OBITOBOM XUMUHU. €AKUMH, TOPIOYUMH W  TOKCHYHBIMHU
Jlemoncmpayuu BEIIeCTBAMH, CPEACTBAMU OBITOBOH XUMHUH;
[umieBrpie kpacuTENH. — HUCHOJB30BaTh MONYyYCHHBIE 3HAHHS TPU
Ot0OenvBaHUE TKAHEH. MPUMEHEHUH Pa3IMYHBIX BEIIECTB B OBITY;
Jlabopamoprwuii onvim 27. — TpomaraHgupoBaTh 3J0pPOBBI  00pa3
3HAKOMCTBO C MOIOIIIUMH CPEACTBAMH. JKU3HU;
— WCIIONB30BaTh MONyYCHHBIC 3HAHUS IMPU
MIPUMEHEHNH Pa3IMIHBIX BEIIECTB B OBITY;
— HaAOIOIATh u OITHCHIBATH
JIEMOHCTPUPYEMBIE OIIBITHI;
— 1npeoOpa3oBeiBaTh HH(POpPMAIUIO U3
OTHOTO BWJIAa B JPYroi, COCTaBJIATh IUIAH
peuieHuss  MpoOJeMbl,  CaMOCTOSTEIBHO
OpraHM30BBIBATH y4eOHOE B3aHMOJICHCTBHE B
rpyIIe, CO3/1aBaTh KOJUICKTHBHBIN MPOSKT M
MPEACTaBISATh PE3YIbTAThl  KOJUIEKTHBHOM
JIeSITEITFHOCTH.
TEMA 9. XUMUA HA CJIYVXXBE OBILIECTBA — 3 YACA
1/96. Xumus B | Xumuss B crpoutenbcrBe. lmme. M3Bects. | B xoae ypoka ydamuecs JOJMKHBIL:
CTPOUTENHCTBE LemenT, 6eton. Kien. [Togbop onTHManbHBIX | — XapaKTepu30BaTh BayKHEHIIINE
CTPOUTENHHBIX MAaTEPUAIIOB B MTPAKTUICCKON XMMUYECKHE BEIECTBA, HCIIONb3yeMbIe B
JIEITEIbHOCTH YeTIOBeKa. CTpOUTENHCTBE (THUIC, HW3BECTh, IIEMEHT,
Jlabopamopmnuwiii onerm 28. Knen. 0eToH U 1Ip.);
— HWCIONB30BaTh TONYYCHHBIE 3HAHHS IS
0e30macHOro  MpPUMEHEHHs]  Pa3IUYHBIX
BEIIECTB B OBITY;
— Ha0JIFO/IaTh ¥ OMKCHIBATH CAMOCTOSTEILHO
MPOBOAMMBIE OIBITHI C TOMOIIBIO POIHOTO
SI3bIKA U SI3bIKA XUMUH.
2/97. Xumust B | MunepanpHBle W oOpranmueckue yaoOpeHus. | B xone ypoka ygammecs: TOIKHBI:
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CEJILCKOM XO3SIHCTBE

CpencrtBa 3ammuThl pacreHud. llecTHrumsr:
WHCEKTHIHBI, TepOWIHUIB ¥ (YHTHIHAIBL
Penennentsl.

Llemoncmpayuu.

Konnekuus cpeacTs 3aliuThl pacTeHUM.
Jlabopamophwuii onvim 29.

3HAaKOMCTBO C MHUHEPaJbHBIMH YIOOPEHUSIMHU
U U3Y4YECHHE UX CBOMCTB.

KJTacCU(DHUITIPOBATH MUHEpaIbHBIC
ya0OpeHus 1o pa3HBIM IPU3HAKAM;
pasznu4yaTh OCHOBHBIC MHUHEpAIbHBIC
(azoTHBIE, KaluiHbIE, thochopHrIe)
yooOpeHus, pacKkpelBaThb HX pOlb B
MOBBIILICHUN MPOU3BOAUTEIEHOCTH
CeJIbCKOI0 X035 CTBa;

— XapakTepu3oBaThb U KIACCHQHUIIMPOBATH
CpelICTBA 3AILUTHI PACTEHUN;

— WCIIONB30BaTh MONYYCHHBIC 3HAHUS IMPU
IPUMEHEHUH PA3INYHBIX BEIIECTB B OBITY.

3/98. Heopranuueckue
MaTepuabl

Crexno, ero Buabl. CHIMKaTHAS IPOMBIIIIEHHOCTb.
Kepamuka. TpaguuuMoHHBIE W COBPEMEHHbIE
KepaMudyeckne MaTepuansl.  CBepXmpoBoasmas
kepamuka. [ToHATHE O KepMeTax M MaTepHajiax ¢
BBICOKOM TBEPIOCTHIO.

Jlemoncmpayuu

Kepamunueckue matepuaisl. LIBeTHbIe cTekna.

B xoze ypoka yyammuecs JOIKHBI:

—  XapakTepu3oBaTh Pa3IUYHBIC  BUJBI
CTeKIJIa;
—  XapakTepu3oBaTh TPAJAUIIMOHHBIE W

COBPEMCHHBIC KEPAaMUYIECKHUE MATCPUAIIHI;
— XapaKTepru30BaTb KEPMETbBI U MaTCpHUaJIbl
C BBICOKOH TBEPJIOCTHIO;

OIMCHIBATh ~ XUMHYECKHE  PEaKIUH,
JIeKaIFe B OCHOBE MONYYSHHs M3Y49aeMBIX
BEIIIECTB;

— HCHOJB30BaTh IMONYYCHHBIC 3HAHUS IS

0e30macHOro  MPUMEHEHUS  Pa3IMYHBIX
BEIIECTB B OBITY;
— HaOII01ATh u OINCHIBATH
JIEMOHCTPHPYEMbIE MAaTEPHAIIBL.
TEMA 10. XMW B COBPEMEHHOM HAVKE — 4 YACA
1/99.  O6Gobuaromee | Pemenue 3amad 1 BhIIONHEHHE yHNpaXHEHUH, | B Xome ypoka ydarmuecs TOIKHBL:
MOBTOPEHUE 32 KYypC | MO3BOJAIOLINX CHCTEMaTU3UPOBaTh u|— COCTaBIISITH CpaBHUTEJbHbIC u

11 xiacca

0000IIUTh TIONyYEHHBIE 3HaHHA 32 Kypc 11
KJacca.

0000II[AOIINE CXEMBEL,

MPOBOJUTH PACYEThl MO XUMHUYECKUM
(dopMynam U ypaBHEHHSIM PEaKIIHii;
OCYILIECTBIISATh MO3HABATENBHYIO
pedieKCHIO B OTHOLIGHHH COOCTBEHHBIX
JOCTHIKCHHI B TPOLECCE PEIICHUS yISOHBIX
Y MI03HABATENBHbBIX 33124

2/100.  KonTponbpHas
pabora Ne 4
«HTorosas
KOHTpOJIbHAs paboTay

KonTpons 3nanwmii 3a kypc 11 xmacca.

B xone ypoka y4damuecs JOJKHBIL:
OCYIIECTBIIAT MO3HABATEIILHYIO
pedIiekcHi0o B OTHOIICHMM COOCTBEHHBIX
JOCTHXKEHHU B TMPOIIECCE PelleHHs YIeOHbBIX
Y TI03HABATENBHBIX 32J1a4.

3-4/101-102.
Metononorus
HAy4YHOTO
HCCIIEIOBAHMSL.
Hcrounuku
XUMHYCCKOU
nHpOpMaITIH.
Ipoekr 2 mo Teme:
«ANTOPUTM HAy4HOTO
HCCIICOBAHMS

Merononoruss ~ Hay4HOTO  HCCIIEIOBAHMA.
Hayunble MeToApl TIO3HAaHUST B  XUMHH.
CyOBbeKT M OOBEKT HAaydyHOro TO3HAHUS.
ITocTanos-

ka mpobmemsr. COop
HaKkoIieHHe  (pakToB.
9KCIIEPUMEHTAIbHAS
Teopernueckoe  OOBSICHEHHE  IMOMYYEHHBIX
pesynbraToB.  WHAyKIMS W JEAYKIHSL
OKcHepuMeHTallbHasl MpPOBEpKa IOMYYECHHBIX
TEOPETUUECKUX BBIBO/IOB c LEJBI0
pacmpocTpaHeHHs X Ha Ooiee MUPOKUH Kpyr
00beKTOB. XUMHMYECKMI aHaju3, CHHTE3,
MOJICTUPOBAHUE XUMHUYECKUX TIPOIECCOB U
SBJICHUH KakK METOAbl HAy4YHOrO IIO3HAHML

uHpOpPMAUK U
I'umoresa wu  ee
IpOBEpKa.

B xoze ypoka yJarmuecs TOIKHBI:
XapaKTepu3oBaTh HAyyHOE IIO3HAHUE,
BBICTATh CYOBEKT U OOBEKT HAYy4HOTO
IMO3HAHUS,

—  XapakTepW3oBaTh JTallbl  HAYIHOTO
WCCIIEZIOBAHUS;
— XapaKTepH30BaTh XUMHYECKUH

SKCHEPUMEHT KaK Be,Z[yH_II/II\/'I METOJ HAYYHOI'O
IIO3HAaHHA B XUMHH.
— MOJIB30BAaThCS UCTOYHMKAMU XHUMHUUYECKOH

uHpOpPMaINH;

— HaOII01aTh u OIUCHIBATH
JIEMOHCTPUPYEMBIE MaTePHAIIBI;

— TmpeoOpa3oBeIBaTh HH(POpPMAIUIO U3

OIHOTO BWJAa B JPYrO#, COCTaBIATh ILIaH
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HanoctpykTypsl. McTOUHMKM XWMHYECKOH | pelieHHs  IpoOJIeMsl, CaMOCTOSATEIIBHO
nHpOpMaITHH. ITouck XUMHYECKON | OpraHU30BBIBATH YIeOHOE B3aNMOIECHCTBHE B
uHbopMau o Ha3BaHMSM, | TPYIIE, CO3JaBaTh KOJUIEKTUBHBIA NIPOEKT U
uAeHTH(PHUKATOPaM, CTPYKTYPHBIM IPEACTABIATh PE3yIbTaThl KOJUICKTHBHOM
¢dopmymnam. Pabora ¢ 6azamMu TaHHBIX. JIeSITeTHOCTH.
JemoHcTpanuu
[Tpumepsl paboTBl € XUMHUYECKUMH 0OazaMu
JIAHHBIX.
Bcezo: Yporoe — 102
IIpaxmuyeckux pabom — 9
Koumponvnuvix pabom — 4
Ilpoexmos — 2
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