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Ilnanupyemble pe3yabTaThl 0CBOEHHUS NPOrPaAMMBbI

JlesTenbHOCTh YUuTENsl B OOYYCHUH XUMHH B CpeaHel (TOJIHOM) MIKoJie JOJKHA ObITh HallpaBjieHa Ha
JOCTHKEHHE 00YUYaIOIMIUMUCS CICAYIOIUX JIUYHOCHIHBIX PE3YIbMAMO06:

>

>

>

>

B IIEHHOCTHO-OPUEHTAIMOHHOW c(epe — YyBCTBO TOPAOCTH 3a POCCHUHCKYIO XHMHYECKYIO
HayKy, 'YMaHHU3M, OTHOLICHUE K TPYAY, LEICYCTPEMIICHHOCTD;

B TPYIOBOH cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHEHIIEH 00pa3oBaTeIbHON U
npoeCCHOHATILHON TPACKTOPHH;

B TI03HABATEIIPHOW (KOTHUTUBHOW, WHTEIUICKTYalbHON) cepe — YMEHHE YIpaBisTh CBOEH
MO3HaBaTeIbHON ACATCIIBHOCTBIO.

Memanpeomemnvimu pe3yipmamamu OCBOSHUS BBITYCKHHUKAMHU CTapLICil IIKOJbI MPOrpamMMbl I10
XUMUU SABJIAIOTCA:

>

UCIIOJIb30BAHNE YMEHHUNM W HABBIKOB PAa3IMYHBIX BHUJIOB IIO3HABATEIBHON JIEATEIHHOCTH,
NPUMEHEHHH  OCHOBHBIX  METOJOB  TIO3HaHUS  (CHCTEMHO-WH(OPMAIMOHHBIA  aHAIU3,
MOJICTTUPOBAHUE) JTsl U3YUCHHS PA3ITUYHBIX CTOPOH OKPYIKAIOIIEH NeHCTBUTEIHHOCTH;
UCTIOJIh30BaHNE OCHOBHBIX HHTEIUICKTYAIBHBIX ONEpaIyii:

(dbopMyInMpOBaHHE THUIOTE3, AHAIW3 W CHHTE3, CpPaBHEHHE, OOOOIICHHWE, CHUCTEMAaTH3aIus,
BBISIBIICHUE TPHYUHHO-CIICICTBEHHBIX CBSI3EH, IIOMCK aHAIOTOB;

YMEHHE T€HEPUPOBATh UJIEH U ONIPEIEISITh CPEICTBA, HEOOXOUMBIC JJIS UX PeaTU3allHH;
YMEHHUE OIpENeNaTh LENd W 33Jaud ACSATEIbHOCTH, BBIOMPATh CPEACTBA pEalH3alMy LEId U
MPUMEHSITh UX Ha MPAKTUKE;

WCTIOJIb30BAHNUE PA3IMYHBIX HWCTOYHHUKOB JUISI TONYYCHHS XHMHYECKOH HHGMOpMAaIWH,
MOHMMAaHUE 3aBUCUMOCTH COJepXKaHUS W (OpPMBI TMpeACTaBlieHUs HHPOpMAIMH OT Ienei
KOMMYHHKAIIMH U aJipecaTa.

B obnactu npeomemmusvix pe3ynbmamoB V3y4eHHE XMMHH TPEIOCTABISET YYCHHKY BO3MOXKHOCTH Ha
CTYIIEHH CpeHero (IOJIHOTO0) 001Iero 00pa3oBaHus HAYYHTHCH:
Ha 06a3060M ypogHe

1) 6 nosnasamenvholi cghepe —

a) AaBaTh OINPEJIEJIEHUS U3yUEHHBIM OHATHUSAM;

0) onuChIBaTh JEMOHCTPALMOHHBIE U CAMOCTOSATENIBHO TPOBEJCHHBIE SKCIIEPUMEHTHI, HCIIOJIb3YsI
JUIS TOTO €CTECTBEHHBIN (PYCCKUM, POIHO) A3BIK U S3bIK XUMUH;

B) OIIMCBIBATh U pa3inyaTh W3Y4YEHHBIE KJIACCHI HEOPIAaHUYECKUX U OPraHUYECKUX COEIMHEHUH,
XUMHUYECKHE PEAKIINH;



® T) KJIacCUPUIMPOBATH U3yUYCHHbIC OOBEKTHI U SIBIICHUS;

e 1) HaOmIOOaTh AEMOHCTPUPYEMBIE M CAMOCTOSITEIbHO MPOBOJUMBIE OIBITHl, XMUMHUYECKHE
peaKIyu, MPOTEKAIOIIe B IPUPOE U B OBITY;

e ¢) JenaTb BBIBOJBI W YMO3AKJIIOUEHUS M3 HAONIONEHHWM, W3YYEHHBIX XHMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB IO AaHAJIOTUU CO
CBOMCTBAMH U3yYCHHBIX;

® K) CTPYKTYpHUPOBaTh U3y4ECHHBIH MaTepHal;

® 3) HHTEPIPETUPOBATH XUMHUECKYIO HH(OPMAIIHIO, TOTYYSHHYIO U3 IPYTUX UCTOYHHKOB;

® 1) ONUCBIBATh CTPOEHHE aTOMOB 3J1eMEHTOB [—IV mepuona ¢ MCnonap30BaHUEM 3JIEKTPOHHBIX
KOH(UTyparuii aTOMOB;

® K) MOJEIMPOBATh CTPOCHHUE MPOCTEHIINX MOJIEKYJI HEOPraHWYECKUX U OPraHUYECKUX BEILECTB,
KpHUCTAJJIOB,;

2) 8 YeHHOCMHO-OPUEHMAYUOHHOU chepe —
® aHANM3UPOBAaTh M OLCHMBATh TOCIEACTBHS JUIA OKpY)KaloWeH cpensl OBITOBOH U
MTPOM3BOJICTBEHHOH JCSATEIPHOCTH YEJIOBEKA, CBA3aHHOM C repepaboTKON BEIIECTB;
3) 6 mpyoosoii chepe —
® TIPOBOJIUTH XMMHUYECKHI HKCIICPUMEHT;
4) 6 chepe uzuueckoii Kyrbmypol —

® OKa3blBaTh IMEPBYIO0 IMOMOIIb IPU OTPABICHUAX, O0XKOrax M JAPYrUX TpPaBMax, CBA3aHHBIX C
BEIIECTBAMH U JJaOOPaTOPHBIM 000PYOBAHUEM.

B pesynbrare wn3ydeHuss 06a30BOro Kypca XMMHUH BBITYCKHHUK OCBOMT COJAEpkKaHHE, KOTOPOe
crocobcTByeT (HOPMHUPOBAHHMIO TTO3HABATEIIBHON, HPABCTBEHHON U JICTETHUYECKOW KynbTyphl. OH
OBJIaJIC€T CUCTEMOM XMMHUYECKUX 3HAHWM — TMOHATHUAMM, 3aKOHAMH, TEOPUSIMHU M SI3bIKOM HAYKHU Kak
KOMIIOHEHTAMHU €CTECTBEHHOHAYYHOM KapTUHBI MHpa. DTO TO3BOJUT €My BBIpabOTaTh MOHUMAHUE
OOIIECTBEHHON MOTPEOHOCTH pPa3BUTHS XMMHUHU KaK HAyKd, OTHOIIEHHE K XUMHH KaK BO3MOXKHOMN
obnactu Oyayiel mpakTHIECKOM NesATeThbHOCTH.

YcBoenue coaep:xkaHusi 6a30BOro Kypca XMMHUU O0ECHEUHUT BBIMTYCKHUKY BO3MOXKHOCTH OBJIAJIETh
0000IIEHHBIMHU CITOCOOAMU JIEHCTBUN C y4eOHBIM MaTepHaoM, KOTOPBIE TO3BOJIAIOT YCHEIIHO PenaTh
yueOHO-TT03HaBaTeNbHbIE U YUeOHO-TIPAaKTUYECKUE 33/1a4l, MAKCUMAJIbHO MPUOIMKEHHBIE K PEaTbHBIM
KHU3HEHHbIM cuTyarusiM. ChopMupOBaHHOCTH OOOOLIEHHBIX CHOCOOOB JEHCTBUH, Hapsay c
OBJIAJICHUEM OTIOPHOM CHCTEMOW 3HAHWH U YMEHHH, MO3BOJUT yJalIUMCs ObITh KOMIIETEHTHBIMHU B TOM
WIM HMHOM cdepe KynbTypbl, Kaxaas W3 KOTOPBIX IMpearojaraer ocoOble CIOCOObI AeWCTBUI
OTHOCHUTEJIFHO CIEeNU(UIECKOTO COAECPKAHMUSL.

B mporecce u3yueHust XuMuM 'y ydeHUKa OyayT copMupoBaHbl O3HABATEIIbHBIE [IEHHOCTHBIE
OpHUEHTAIIMH: LICHHOCTH HAYYHOI'O 3HAHUS, €T0 MPAKTUYECKONW 3HAUMMOCTU U IOCTOBEPHOCTH; LIEHHOCTH
XUMHAYECKHX METOJIOB MCCIIEIOBAHUS KUBOM U HEKUBOU MTPUPO/IBL.

B pesynbrare pa3BUTHs MO3HABATEIbHBIX HEHHOCTHBIX OPHUEHTAlMN NMpHU H3y4yeHHUH 0a30BOTO
Kypca XUMHH Yy BBIIYCKHHKAa OyIyT C(OPMHPOBAHBI: YBAXKUTEIHHOE OTHOIICHHWE K CO3HMJATEIHHOMH,
TBOPUYECKOHN NeATENbHOCTH; MOHUMAHUE HEOOXOIMMOCTH 3/I0pOBOTO 00pasza *HU3HHU; MOTPEOHOCTH B
0€3yCIIOBHOM BBITIOJTHEHUU MpPAaBUJI OE30MAaCHOTO HCIOJIb30BAHUS BEIIECTB B IMOBCETHEBHOM XU3HH,
HE0OXOIMMOCTb COXPaHATh U 3allUIIATh IPUPOAY.

DOopMHUPOBAaHUE PETYIATUBHBIX YHUBEPCAIbHBIX Y4EOHBIX NEHCTBUN NpU M3ydeHHH 0a30BOTO
Kypca MO3BOJINT YUYEHUKY HAYUHUTHCS: IJIAHUPOBATH CBOM JEHCTBHUS C YUETOM IOCTaBJICHHOM 3ajauu U
YCIOBHSIMA €€ peallu3allii; OILEHMBATh MPAaBWIBHOCTb BBIMOJHEHUS JEHCTBUS U OCYILIECTBISATh
KOHTPOJb pe3y/lbTaTOB YCBOEGHMS Y4YeOHOTO MaTepuaia; BHOCHUTH HEOOXOAMMbBIE KOPPEKTHUBBI B
yueOHYIO JesTEeIbHOCTh Ha OCHOBE AaHajdM3a W OICHKH JOMYIIEHHBIX OIIMOOK; CaMOCTOSTEIbHO
OTIpEeEIATH OPUEHTUPHI YUeOHBIX ACUCTBUN MPU U3YUEHUH HOBOTO MaTepHaa.

KomMMmyHUKaTHBHBIE IIEHHOCTHBIE OPUEHTAIIUH, OCHOBY KOTOPBIX COCTABIISIOT MPOLECC OOLICHUS
U TpaMOTHas pedb, OyAyT CIIOCOOCTBOBATh PAa3BUTHIO MOTPEOHOCTH BECTH TUANIOT, BBICIYLUIMBATH
MHEHHE OIIOHEHTA, YYaCTBOBATh B JUCKYCCHUHU, OTKPHITO BBIpaKaTh M apryMEHTHPOBAHHO OTCTAaWBaTh
CBOIO TOYKY 3PEHHUs, IPABUILHO UCIIOIB30BATh XUMHUUECKYIO TEPMUHOJIOTHIO M CHMBOJIHKY.
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B pe3yiabTaTe M3ydeHHsi 6a30BOIr0 Kypca XMMHMH BBINYCKHHK CpeJHell IIKOJbI MOJYYHUT

BO3MOKHOCTb HAYYMTDbCH:

COBEpIICHCTBOBAThH U Pa3BUBATh YMEHHUE YIPABIATH CBOCH MO3HABATEIILHOM I€ATEIHHOCTHIO;
MPUMEHSITh OCHOBHBIE HHTEIUICKTYAIbHBIC OIEpalliil TaKhe Kak, (OpMYyIUpOBaHUE THUIIOTE3,
aHaMM3 W CHUHTE3, CpaBHEHHE, 0000IeHrWe, CHUCTeMaTHU3alvs, BBIABICHHE MPUYWHHO-
CIICJICTBEHHBIX CBSI3CH U JIp. JIJISl H3yUSHUS CBOWCTB BEIIECTB M XUMUYECKUX PEAKIUH;
MCIOJIb30BaTh PA3IMYHBIC UCTOYHUKH JJIS TTOJIYUYEHUST XUMHUIECKON HHPOpMaInH;
CaMOCTOSITENILHO TUIAHUPOBATH M OPTAaHU30BEIBATH Y4eOHO-TI03HABATEIBHYIO IEATEIHHOCTh;
yCTaHaBJIMBATH MOCIIEOBATEIILHOCTD ACUCTBUI MU pelieHnH y4eOHOM 3aauu;

OCBaMBaTh KIIOUEBBIE KOMIIETEHTHOCTH, KOTOpPbIE HMEIOT YHHBEpPCAIbHOE 3HAYCHUE IS
pa3NMYHBIX BHJIOB JACSATEIBHOCTH, B WX 4YHCIE: OOOOIICHHBIE CHOCOOBI pEIICHUS 3a1ad,
HCCIIEI0BATEIIbCKUE YMEHUS, KOMMYHUKATHBHBIC YMEHUSI, ”HPOPMAIIMOHHBIEC YMEHHSI.

B pe3yabTare udyyeHusi XMuMUM Ha 02a30BOM ypoBHe y4eHUK 10 Ki1acca HaAy4YuTCs:

Ha3vléamp N3YYCHHBIE BEILIECTBA M0 «TPUBUATIBHOW UM MEXTYHAPOIHOI HOMEHKIIATYPE;

onpedenams. BAICHTHOCTh U CTENEHb OKHUCJIEHUS XHUMHUYECKUX JJIEMEHTOB, TUI XUMHUYECKOM
CBSI3U B COCIMHEHHUSIX, 3apsA] HOHA, XapakKTep CpeAbl B BOAHBIX PACTBOpPaX HEOPraHUYECKUX
COCAMHEHHH, OKUCIIUTENIb U BOCCTAHOBUTEINb, IPUHAJJIEAKHOCTh BEIIECTB K Pa3JIMYHBIM KJlaccam
OPraHUYEeCKUX COCIUHECHUMN;

xapakmepuzoeamb: SJIEMCHTHI MaJIbIX HepI/IO,Z[OB 110 UX IIOJOKCHUIKO B nepnozmqewoixi CUCTEMC
JI.1.MenneneeBa; oOmue XMMHYCCKHE CBOMCTBA METAJIOB, HEMETAJJIOB, OCHOBHBIX KIIACCOB
HGOpF&HH‘-I@CKI/IX nu OpFB.HH‘-I@CKI/IX COGI[I/IHCHI/II\/'I; CTpOGHI/Ie U XUMHUUYCCKHUC CBOﬁCTBa I/I3yLIeHHI>IX
OpraHNYeCKUX COCTMHECHU;

00bACHAmMY. 3aBUCUMOCTb CBOWCTB BEILECTB OT UX COCTAaBa M CTPOCHMS; IPUPOLY XMUMHUYECKON
CBsI3M (MOHHOM, KOBAJIECHTHOW, METAJUIMUECKOI), 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON peakluu 1
MOJIOKEHMSI XMMUYECKOTO PAaBHOBECHUS OT Pa3JIMYHBIX (PaKTOPOB;

8bINOJIHAMb XUMUYECKULL IKcnepumernm 110 PACIIO3HABAHUTIO BayKHEHUIITNX HCOPraHN4YCCKUX H
OpPraHn4CCKUX BCIICCTB,

nP0O60OUmMb CaMOCTOSATEIIbHBIA OUCK XUMUYECKOH MH(OPMAIMK C MCIIOIb30BaHUEM Pa3ITUYHBIX
MCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX W3JJaHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETa);
UCTOJb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTHMM JUIsi OO0pabOTKM W Mepedaayd XUMHUYECKOH
nH(pOpMaIIUU U €€ TIPEACTABJICHHS B PA3IMIHBIX (OpMax;

ITosryyuT BO3MOKHOCTH HAYYUTCS:

OO0BSICHEHUS] XUMUYECKUX SBJICHUH, MPOUCXOAIINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;

ONpPEACIICHUS BO3MOXHOCTH MPOTEKAHUA XMMHYECKUX TMPEBPAIICHUN B Pa3IUYHbBIX YCIOBHUSIX M
OILICHKH HMX IMOCJICACTBU;

9KOJIOTUYECKH IPAMOTHOIO MOBEJICHUS B OKpYKAIOLIEH cpelie;

OLICHKH BJIMSHUS XHMHMYECKOIO 3arpsi3HCHUS OKPYKAIOIIEW Cpelbl Ha OpraHu3M 4ellOBeKa U
IPYTHE KUBBIE OPraHU3MBI,

0e3omacHOTO OOpalieHuss ¢ TOPIYMMH W TOKCHYHBIMH  BEIIECTBaMH, J1abOpaTOpPHBIM
o0opynoBaHUEM;

MPUTOTOBIICHHSI PACTBOPOB 3a/IaHHON KOHILIEHTPAIMH B OBITY ¥ Ha IPOM3BOJICTBE;

KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XHMMHUYECKOM HWH(GOpMaluu, MOCTyHaloumel u3 pa3HbIX
HMCTOYHHKOB.



B pe3yabTare ndydyeHusi y4eOHOro npeamera « XuMus» Ha ypOBHe CpelHero oo0uero 00pa3oBaHus

BBINYCKHHK 11 Ki1acca HayYuTCs:

packpbIBaTh HA MPUMEPaX POJIb XUMUU B (POPMUPOBAHUU COBPEMEHHOM HAyYHOW KapTUHBI MUPa
U B IPAKTHUYECKOH €ATEIbHOCTH YEJIOBEKA;

JIEMOHCTPHUPOBATh HA IPUMEpPaX B3aUMOCBSI3b MEXK1Yy XUMHUEH U IPYTUMH €CTECTBEHHBIMU
HayKaMu;

pacKphIBaTh Ha MpUMEpPaX MOJIOKEHHS TEOPUU XUMUYECKOro cTpoeHus A.M. bytiepoBa;
noHuMaTh ¢usudeckuit cmbicn Ileprognueckoro 3akona JI.M. MenzaeneeBa U Ha €ro OCHOBE
OOBSICHATH 3aBUCHMOCTHh CBOMCTB XMMHYECKHX 3JIEMEHTOB M OOpa30BaHHBIX MU BEIIECTB OT
ANEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSACHSITH MPUYUHBI MHOTOOOpAa3usl BEIIECTB HA OCHOBE OOIIUX MPEACTABICHUI 00 UX COCTaBe
U CTPOCHHH;

NPUMEHITh NPaBUJa CHCTEMaTHYECKOM MEXIYyHApOJHOW HOMEHKIATyphl Kak CpeicTBa
pa3auyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTAaBY U CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI OPraHWYECKUX BEIIECTB KaK HOCHUTEJeH
nH(pOpMallUd O CTPOEHUM BEIECTBA, €r0 CBOMCTBaX W MPUHAUIEKHOCTU K OINPEAETICHHOMY
KJIACCY COCIMHEHUN;

XapaKTepu30BaTh OPraHUUYECKNE BELECTBA 10 COCTaBYy, CTPOCHUIO U CBOICTBAaM, YCTaHaBJIUBATh
MIPUYUHHO-CIIEACTBEHHBIE CBSI3H MEX]y JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

MPUBOJIUTH IPUMEPHI XUMUYECKHUX PEAKIUH, pACKPBIBAIOIINX XapaKTEPHBIE CBOMCTBA TUITHYHBIX
MPEJCTaBUTENICH KIACCOB OPraHMYECKUX BEIIECTB C LENbI0O MX WACHTH(PUKALNU U OOBSICHEHUS
00JIaCTH MPUMEHEHHS;

MIPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHHS XUMHUYECKHX pEakUUi Ha OCHOBE 3HAHUM O THUIax
XUMHAYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHHMM W XUMHUYECKHMX CBOMCTBAaX BEIIECTB JUIS
0€301MacHOT0 NPUMEHEHUS B IPAKTHUECKOH eATelbHOCTH;

MPUBOJUTH MPHUMEPHl MPAKTHUECKOTO HCIOJIBb30BAHUS TMPOAYKTOB MepepaboTku HePTH U
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN (MOJUATHIIEHA, CHHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

IIPOBOAUTH OMBITHI 10 PACIIO3HABAHNIO OPTaHUYECKUX BELIECTB: TIUIEPHUHA, YKCYCHOW KUCIIOTHI,
HEeNpelenbHbIX KUPOB, IIIOKO3bI, KpaxMaina, OEJKOB — B COCTaBe MUIIEBBIX MPOIYKTOB M
KOCMETHYECKHUX CPEJCTB;

BIIQJICTh TpaBWIAMH W TpUEeMaMu Oe30MacHOi padOThl C XMMHYECKMMHU BEIIECTBAMH U

1a00paTOPHBIM 000PYIOBaHHEM;



YCTaHABJIMBATh 3aBHUCHMOCTH CKOPOCTH XHMHYECKOHW PEaKIMH W CMEIICHUS XHUMHYECKOTO
paBHOBECHSI OT pa3iIMYHBIX (HAaKTOPOB C TENBIO ONPEENICHUS] ONTUMAIBHBIX YCIOBUH
MPOTEKAHUS XUMHYECKHUX TPOIIECCOB;

MPUBOIUTH IPUMEPHI THIPOIH3a COJICH B MOBCEAHEBHON KU3HU YEJIOBEKA;

MPUBOJIUTL  MPUMEPHl  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX  pEaKkIWii B TPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEACITEIPHOCTH OPTaHU3MOB;

MPUBOJIUTh TPUMEPHl XUMHYECKHX PEAKIMi, PacKphIBAIOIMIMX OOIIMEe XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

MPOBOANTH pacdeThl Ha HAXOXKICHHE MOJICKYISPHOW (HDOPMYIBI YIIIEBOAOPOA MO MPOIyKTaM
CTOpaHHUS | 10 €r0 OTHOCUTEIBHOMN TUIOTHOCTA U MAaCCOBBIM JIOJISIM SJIEMEHTOB, BXOJISAIINX B €T0
COCTaB;

BJAJETh TMpaBWJIAMH O€30MacHOr0 OOpalIeHHuss C €IKAMH, TOPIOYAMH H TOKCHYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH,

OCYIIECTBIISITh TMOUCK XUMHYECKOW WHPOPMALMK TI0 Ha3BaHHSM, HICHTH(HKATOpaM,
CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATH XUMHUYECKYI0 WH(POPMAIIHIO, COIEPIKAIIYIOCS B
COOOMICHUSAX CPEICTB MacCOBOM WH(OpManuu, pecypcax MHTepHeTa, HAyYHO-TIOMYJISIPHBIX
CTaThsX C TOYKHU 3PEHHS €CTECTBEHHO-HAYYHONH KOPPEKTHOCTH B LIENSX BBISIBICHHUS OMIUOOYHBIX
CYXACHHUA U (HOPMUPOBAHHS COOCTBEHHOM TO3HIINH;

MPENCTaBIATh MYTH pPEIIeHUs TI00aIbHBIX MPOOIEeM, CTOAINUX TEPe] YeIOBEUECTBOM:

9KOJIOTMYCCKUX, SHCPTCTUUCCKUX, ChIPbCBBIX, U POJIb XUMHHU B PCIHICHUUN 3TUX HpO6J’I€M.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

WUTIOCTPUPOBATh HA IIPUMEpax CTAHOBJICHHE U SBOJIIOIUI0 OPraHWYEeCKOW XUMUU KaK HaAyKH Ha
Pa3IMYHbBIX UCTOPUYECKHUX FTaax ee pa3BUTHS,

UCIOJIb30BaTh METOJbl HAYYHOIO TIO3HAHUS TMPU BBINOJIHEHUH TIPOEKTOB U y4eOHO-
UCCIIEIOBATENbCKUX 3a/1ad 0 W3YYEHHIO CBOMCTB, CMOCOOOB MONYYEHHS W pacro3HaBaHUS
OpPraHUYECKUX BEIIECTB;

OOBSICHATH MPUPOAY U CHOCOOBI 00pa30BaHUS XMMHUYECKOW CBSI3M: KOBAJICHTHOHN (MOJSPHOM,
HETOJSIPHOW), MOHHOW, METAJUNIMYECKOM, BOJAOPOJHONM — C LEIbI0 ONPENETCHUsS XUMUYECKOU
AKTUBHOCTH BEILIECTB;

YCTaHABIMBATh TEHETUYECKYI0 CBS3b MEXAY KJaccaMd OpraHMYeCKUX BEIIeCTB s
00OCHOBaHHUs TMPHUHIMIIMATHHOW BO3MOXKHOCTH TIOJIYYCHUS OPTaHMYECKUX COCIUHCHHIA

3aaHHOT'0 COCTaBa U CTPOCHUS,



YCTaHABIIMBATh B3aUMOCBS3U MKy (DaKTaMH U TEOpHUel, MPUUMHOMN U CIIEACTBUEM MIPU aHAJTIN3e
MpOOJIEMHBIX CUTyallMd M OOOCHOBAaHUM TNPUHUMAEMBIX PEHICHHH Ha OCHOBE XMMHMYECKUX

3HAHUN.



Conep:xanue Tem yueOHOro npeamera. 10 kiace
Tema 1
BBenenue
Teopusi cTpoeHHsI OPraHuYecKux coeanHeHuii (3 v)
[Ipenmer oprannyeckoit xumun. CpaBHEHUE OPTaHUYECKUX COEUHEHHUIN C HEOPTaHMYECKUMU.
[IpupoHble, HICKYCCTBEHHBIE M CHHTETUUYECKHUE OPraHUYECKUE COCAMHEHUSI.

BaneHTHOCTE. XMMHUYECKOE CTPOCHUE KaK MOPSIOK COEUHEHNS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJIECHTHOCTU. OCHOBHBIE MOJI0KEHUSI TEOPUU XUMHUECKOTO CTPOEHUSI OPTaHUYECKUX COCAMHEHUH.
[ToHsiTHE O TOMOJIOTUH ¥ TOMOJIOTaX, H30MEPUHU U U30Mepax. XuMU4Yeckue GopMysibl U MOJENIH
MOJIEKYJI B OPraHMYE€CKON XUMHUH.

JdemoncTpauuu. Moenu MOJIEKyJI TOMOJIOTOB ¥ U30MEPOB OPTaHUYECKUX COCTUHEHUN.

Tema 2

VYr/1eBoA0pPOabI M MX PUPOAHbIE HCTOUYHNKH (8 u)

ITpuponnslii ra3. Ankansl. [IpupoaHslii raz kak Tormso. IlpenMyiiecTsa npupoaHOTo raza nepexn
OpYTUMU BUJIaMU TOIuIMBa. CoCTaB MPUPOJHOTO Iasa.

A 11K a H bl: TOMOJIOTHYECKUN PsiZl, N30MEPHSI 1 HOMEHKIIATypa aJIKaHOB. XMMUYECKUE CBONCTBA
aJIKaHOB (Ha MpUMeEpe MeTaHa M 3TaHa): TOPEeHUE, 3aMeIlleHNe, Pa3NIOKEHUE U IETHIPUPOBAHUE.
[IpumeHeHne aikaHOB Ha OCHOBE CBOMCTB.

A J1 K € H bl. DTHJIEH, €ro NOoJTy4YeHue (JeTuAPUPOBAaHUEM dTaHa U JeTHApaTalueii 3TaHoia).
XuMHYecKHe CBOMCTBA ATHIIEHA: TOPEHHE, KayeCTBEHHbIE peaklinu (o0eciBeurBaHe OpPOMHOI BOJbI U
pacTBOpa epMaHraHara Kajius), Tuapartanus, noauMmepusanus. [lonustumneH, ero cBoiicTsa u
npuMmeHenue. [IpumeHenne 3TuieHa Ha OCHOBE CBOMCTB.

AnkangueHs U KayduyK u [lorsrue 06 ankaaneHax Kak yriaeBoJ0pOaax C IBYMs IBOWHBIMH
CBSI3SIMU. XMMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u uzonpeHa: odecriBeunBaHuEe OPOMHOM BOJIBI
nojMMepu3anus B kayuyku. Pesuna.

A J1K ¥ H bl. AIETHIIEH, €r0 MOoJTy4YeHHe MUPOIU30M MEeTaHa U KapOuHBIM CIOCOOOM. XUMHUECKHE
CBOMCTBa alleTHJIEHA: TOPEeHKe, 0OecIBeurBaHue OPOMHOMN BOJIbI, IPUCOEAUHEHHE XJIOPOBOAOPOAA U
ruaparanus. [[puyMeHeHne aleTuiieHa Ha OCHOBE CBOMCTB. Peakiys moimMepu3anii BUHUIXJIOPHIA.
[ToMMBUHUIXJIOPHU U €0 IPUMEHEHHE.

b e 1 3 0 1. [Tonmyuenue GeH3071a U3 TeKCaHa U aleTUiIeHa. XUMUYECKHE CBOMCTBA OE€H30J1a: TOPEHHE,
raJloreHupoBanue, HuTpoBanue. [IpumeHenne 6eH301a HA OCHOBE CBOWCTB.

H e ¢ T 5. CoctaB u nepepadotka Heptu. Heprenpoaykrel. bBeH3nH 1 noHsATHE 00 OKTAHOBOM YHCIIE.

JdemoncTpaumu. ['openue merana, 3TuiieHa, aneruieHa. OTHOILIEHUE METaHa, dTUJIeHA, alleTUIICHA U
OeH30J1a K pacTBOPY MEpMaHTaHaTa KaJus U OpoMHo# Bojie. [lomydenne sTuiieHa peakiuen
JeTUpATAIlMY ATAHOJA U JICTIOIMMEPU3alIMU TIOTUITUIICHA, alleTUIICHAa KapOUIHBIM CIIOCOOOM.
Pa3snosxeHne kayuyka npu Harpe€BaHUM, UCIIBITAHUE IPOJYKTOB PA3JI0KEHHNs HA HENIPEAEIbHOCTD.
Komnnekuust 06pasinoB HedTH U HEPTETIPOTYKTOB.

JlaGopaTropHbie onbIThI. 1. OnpeneeHne 31EMEHTHOTO COCTaBa OPraHUYECKUX COCAMHEHUM. 2.
W3rorosneHune Mojieseil MOJIEKyYI yriaeBoaopoaoB. 3. OOHapykeHHe HenpeAeTbHbIX COeTUHEHNUN B
xuakux Hedrenpoaykrax. 4. [lomydenue u cBoiicTBa aneruieHa. 5. O3HaKOMJICHUE C KOJIIEKITHEH
«HedTp 1 POAYKTHI €€ mepepaboTKm».

KonTpoabHas padora Ne 1 o teme: «YTI€BOOPOAbI U UX PUPOAHBIE HCTOUHUKH

IpoexThi: 3aranounsiii yriepoa. Hedts u HepTepoayKTHI.

HUcnoan3oBanune UKT: [Tpezentanus «IIpupoausrii raz» [Ipesentanns «YTiieBoAOPOABI B )KU3HU
yenoBeka» [Ipesenranus «HedpTb»

Tema 3

Kuciiopoacoaep:kaiye opraHuveckne coeJHHeHNs M UX NpupoaHblie ucrounnku (Ju)
EAMHCTBO XMMHUYECKOW OPraHU3alMN KUBBIX OPraHU3MOB. XMMHUYECKHUI COCTAB KUBBIX OPIraHU3MOB.

C nu p T bl [Tonyuenue sTaHona 6po’KEHUEM TIIIOKO3bI U TUApaTanuei stwieHa. [ uapokcunbHas
rpynma kak G yHKuuoHansHas. [IpeacraBieHue o BOJOpOAHON CBSI3H. XUMHUECKHE CBOMCTBA ATAHOJIA!
rOpeHHe, B3aNMOJICHCTBIE ¢ HATpUEM, 00pa30BaHME MPOCTHIX U CIIOXHBIX 3(DUPOB, OKUCIICHHE B
anpaerun. [ I[pumMeHeHue sTaHoIa HAa OCHOBE CBOMCTB. AJIKOTOJIU3M, €0 MOCIEACTBUS U
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MpeAyNpexICHHE.

[TonsaTHe 0 mpenenbHBIX MHOTOATOMHBIX CIIUPTaX. [ TUIIEpUH KaK MPeACTaBUTEIh MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakniysi Ha MHOTOaTOMHbIE CIUPTHL. [IpuMeHeHne rimnepruHa.

Kameunusn it yrons @ enoa Kokcoxummueckoe Mpou3BOJCTBO U €ro npoaykius. [lonyyenue
(deHona KOKCOBaHMEM KaMeHHOTo yriis. B3auMHoe BiusiHuE aTOMOB B MOJIeKyJie (eHoa:
B3aMMOJICHCTBHE C TUAPOKCHIOM HATPHUS U a30THOM kuciaoTol. [lonmukonaencanus ¢enomna ¢
dbopmanipieruioM B peHosohopMabaeTHIHYIO cMoiTy. [IpumeHeHue ¢heHoma Ha OCHOBE CBOMCTB.

A nsbaeruasbl [lonydeHue anbaeruioB OKUCICHUEM COOTBETCTBYIOLIUX CIUPTOB. XUMHUECKUE
CBOMCTBA aJIbJETHUIOB: OKUCIEHUE B COOTBETCTBYIOIYIO KUCIOTY U BOCCTAHOBJICHUE B
COOTBETCTBYIOMUH cupT. [IpuMeHenne hopManbaeruia u aneraabIeruia Ha OCHOBE CBOMCTB.

Kap6ounoBbie kucioTbl [lonyyeHne kapOOHOBBIX KHCIOT OKUCICHUEM aJlbJIETH/I0B.
XUMHUYECKHE CBOMCTBA YKCYCHOW KHUCIIOTHI: OOIINE CBOMCTBA C HEOPraHMYECKUMH KHCIOTaMH U
peaknus dTepudukanun. [I[puMeHeHne yKCycHOUM KUCIOTHI HA OCHOBE CBOMCTB. BrIcime KupHbIe
KHUCJIOTBI Ha IPUMEpE NAIbMUTUHOBOM U CTEAPUHOBOM.

CnoxHbie bupbl 1 XU D bl [lomydeHne cioxHBIX 3QUPOB peakiueit 3TepuduKaIim.
Crnosxubie 3(¢upsl B IpUpoIe, NX 3HaueHHe. [IpuMeHeHne CIoKHBIX 3(UPOB HA OCHOBE CBOMCTB.

XKupsl kak crnoxkHbIe 3¢upbl. XUMHUECKHUE CBOICTBA KUPOB: TUAPOIIN3 (OMBUICHHE) U THIPUPOBAHNE
KUJKUX KUPOB. [I[ppuMeHeHne KupoB Ha OCHOBE CBOMCTB.

Y rieBo abl YriaeBoasl, HX KiaccupuKaiusa: MoOHocaxapuabl (TI0K03a), Tucaxapuiasl (caxaposa) u
nosrcaxapuasl (Kpaxmai U 1eJlJTi0J103a). 3HaueHUe yrieBOAO0B B )KMBOM MPUPOJIE U B KU3HU YEIIOBEKA.

['1roKk03a - BEMIeCTBO C IBOUCTBEHHOW (PYHKITHEH - alIbIETHAOCTIHPT. XUMHUYECKUE CBOKWCTBA
TJIIOKO3bI: OKMCIIEHUE B TNIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBIICHHE B COPOUT, OposkeHHE (MOJIOYHOKUCIIOE
U criupToBoe). [[pumMeHeHne rIroKo36l Ha OCHOBE CBOMCTB.

Hucaxapunbl 1 nonucaxapuabl. [loHsTHE 0 peakuusx MOJIMKOHACHCAIIMN U THIPOIU3a Ha IPUMEPE

B3aUMOIIPEBPAIIEHHI: TIIIOKO3a <= TOIMCaXapH/I.

JdemoncTpaumuu. OKuciIeHre cniupTa B anpAerua. KauecTBeHHas peakuys Ha MHOITOaTOMHBIE CIIUPTHI.
Komnexmus «KamMeHHBIH yroib 1 MPOAYKTHI €0 nepepadboTku». PactBopuMocTs ¢eHona B BoJie IpU
0OBIUHOM TeMIlepaType U npu HarpeBaHuu. KadecTBeHHble peakinu Ha ¢eHod. Peakius «cepeOpsHOTO
3epKajay albAErUI0B U II0K03bl. OKUCIIEHNE AJIbJIETHIOB U IIIFOKO3bI B KUCIIOTHI C IIOMOILBIO
ruapokcuaa meau (I1). Tlomydenne ykCyCHO-3THIIOBOTO U YKCYCHO-U30aMIIIOBOTO 3(upoB. Kosutekius
s¢upHbIX Macen. KauecTBeHHas peakuus Ha KpaxMall.

JlaGopaTtopHbie onbIThI. 6. CBOMCTBA ATUI0BOTO cniupTa. 7. CBoMcTBa riuiepuHa. 8. CBoKCTBa
dopmanbaeruaa. 9. CoiictBa ykcycHo# kucioTel. 10. CBoiictBa xkupoB. 11. CpaBHeHHE CBONCTB
pacTBOPOB MbLJIa U CTUPAIBHOTO TTopoika. 12. CBolcTBa 1t0ko3bl. 13. CBoiicTBa Kpaxmana.
KonTtpoasnas padora Ne 2 no teme: «Kucinopoaocoaeprxaiiyue OpraHn4eckue CoeAMHEHUS
IIpoekThI: «ITOT AYpMaHSAIINUNA U O0KUTAIOIINHA. ..» (ITHJIOBBIN CIUPT).3HAYCHHUE YTIICBOIOB.
Hcnoan3zoBanne UKT: [Ipesenranus «Yriesoas», CD «BupryansHas madopaTopusi»

[Ipezentanus «CnupTbby

Tema 4

A3oTcoep:Kalue coeTHHEHUsI U UX HAXO0KIeHHne B JKUBOil mpupose (6u)

A M u H bl [lonsTre 06 amuHax. [loxydyenue apoMaTHUECKOro aMUHA - AaHWIMHA - U3 HUTPOOEH3071a.
AHWINH KaK OpraHnyeckoe OCHOBaHME. B3anMHOe BIMsIHEE aTOMOB B MOJIEKYJI€ aHUJIMHA: Ocia0IeHue
OCHOBHBIX CBOMCTB M B3aMMO/ICHCTBHE ¢ OpOMHOI BoJ10M. [IpuMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.

AMUHOKUCIOT b [lodydeHre aMUHOKUCIOT U3 KapOOHOBBIX KUCIOT U THAPOIIN30M OEIKOB.
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEpHBIX OPraHMYECKUX COSAMHEHUI: B3aMOICHCTBHIE
CO HIeJI0YaMH, KUCIOTaMu U JIpYT ¢ ApyroM (peakuusi noiukoHaeHcaun). [lentunnas cBs3b u
nosunenTuabl. [[pumMeHeHe aMruHOKUCIIOT HAa OCHOBE CBOMCTB.

b e 1 x u. [lonmydyenune 6eTKOB peakiyueil MOJUKOHIEHCAIIUA aMUHOKHCIIOT. [lepBudHas, BTopuyHas 1
TPETUYHAsI CTPYKTYPbI O€JIKOB. XMMUYECKHE CBOWCTBA OCJIKOB: TOPEHUE, JCHATypalus, TUIPOIIU3 U
LBETHBIE peakuu. buoxummueckue GyHKunn 6EnKOB.

I'eneTndeckas cBsI3b MEKY KJIACCAMHU OPraHUYECKUX COCIMHEHUM.

Hyxnennoseie kuciaotel. CUHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJICOTH0B. OOl miaH
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ctpoenus Hykieotuaa. Cpasuenue crpoenns u ¢yakuuii PHK u JIHK. Ponb HykJIEMHOBBIX KHUCTIOT B
XpaHEHUU U Mepeiaue HacueACTBeHHON nHpopMaruu. [ToHsTHE 0 GHOTEXHOJIOTHH U TeHHOM
HUHXCHEPUH.

JdemoncTpanuu. B3auMoaencTBue aMMuaka U aHWJIMHA C COJISTHOW KUCIIOTOM. Peakuusa aHuinHa ¢
OpomHOI BooH. JlokazarenbcTBO HaNU4us GYHKIIMOHATIBHBIX TPYIII B PACTBOPAX aMUHOKHCIIOT.
PactBopenue u ocaxneHnue 6enkoB. [[BeTHbIe peakiuy 0eIKOB: KCAHTOIPOTEHHOBAS M OMypETOBas.
I'openune ntuubero nepa u mepctsinord HUTH. Moaenb mosekyinbl JIHK. ITepexoast: aTaHon — 3THIIEH
STUJICHTIIMKONb — ATUIEHIUKOIAT Meau (Il); atanon —3Tanane — 3TaHOBask KUCIIOTA.
JlaGopaTopHble onbIThI. 14. CBolicTBa OENKOB.

IIpakTuyeckasi padora Nel. nentudukanus opraHnueCcKuX COeAMHEHUH.
Ucnonv3zoBanne UKT: IIpezenTanus «AMUHBL), Ipe3eHTALN «AMUHOKHCIOTHI»
Tema §

BuoJsiornyecku aKTHBHbIE OpraHnvyeckue coennenus (4 u)

® e pwMeHT . DepMEHTHI KaK OMOJOTHYECKHE KaTATN3aTOPhl OSIKOBOM Mpupoabl. OCOOEHHOCTH
¢dbyakmonupoBanus pepMeHTOB. Poib PepMEHTOB B KU3HEEATEIHLHOCTH KUBBIX OPraHHU3MOB H
HAapOJHOM XO3SICTBE.

B u 1 awMu H bl [lonsatue o Butamunax. HapymieHusi, cBsA3aHHbIE C BATAMUHAMU: aBUTAMUHO3BI,
TUIOBUTAMUHO3bI U THIIEpBUTaMUHO3bL. BuTtamun C Kak npeacTaBUTeh BOJOPACTBOPUMBIX BUTAMUHOB
Y BUTAMHH A Kak MPeICTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

I o p M 0 H bl [loHATHE O TOPMOHAX KaK T'yMOPAJILHBIX PETYJSATOpPAX KUZHEIEATEIbHOCTH KUBBIX
opranu3mMoB. HCYIWH U aJ[peHalIuH KaK MpeJIcTaBuTenn ropMoHoB. [IpodunakTuka caxapHoro
nuabera.

JlekapcTBa. JlekapcTBeHHAss XUMUS: OT HATPOXUMHUHU JJO XUMHOTEpAuu. ACUpUH. AHTHOMOTHKHI
u qucbakrepuo3. Hapkotuaeckue BemectBa. Hapkomanus, 6opb0a ¢ Helt 1 mpoduiiakTHKa.

JeMoncTpanun. Pa3noxenne nepokcuia BOJIOpOAa Karana3oil ChIporo Msica v ChIporo Kaproderns.
Komnexuust CMC, coneprkantux 3H3uMbl. McnibiTanue cpeasl pactBopa CMC nHIUKaTOPHOM OymMaroi.
Nnmoctpanuu ¢ potorpadusiMu >KHBOTHBIX ¢ pa3inuHbIME (popMamMu aBUTaMUHO30B. KoJutekius
BUTaMUHHBIX TpernaparoB. McnbiTanue cpeabl pacTBopa aCKOpOUHOBOM KUCIOTHI MHAUKATOPHON
Oymaroii. cribiTanue ante4Horo npenapara MHCyJIMHa Ha 6enok. JlomamHss, nabopaTopHas u
aBTOMOOMIIbHAS anTeyKa.

IIpoexThi: BemecTa ®U3HU: BUTAMUHBI, TOPMOHBI U ()EPMEHTHI.

HUcnoan3oBanune UKT: [TpezenTtanus «Mup noauMepoBy
Tema 6

HckyccTBEHHBIE M CHHTETHYECKHE MouMepbl (4 u)

NUckyccTBeHHBIE MOJHUM e P bl [lolydeHre UCKYCCTBEHHBIX MOJUMEPOB, KaK MPOAYKTOB
XUMHUYECKON MOIU(UKALIUY TPUPOTHOTO MOJMMEPHOTO ChIpbsi. ICKyCCTBEHHBIE BOJIOKHA (alleTaTHBIM
LIEJIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHUE.

CuuHTeTHuyecKUE MOJUMep bl [lodydeHre CHHTETHYECKUX TOJTUMEPOB PEAKIUIMU
MOJIMMEPU3ALIMU U TTOJIUKOHAeHCAn. CTPYKTypa MOJIMMEPOB JIMHEIHAs, pa3BETBIICHHAS U
npocTpaHcTBeHHas. [IpeacTaBuTeNn CHHTETUYECKUX IIACTMACC: MOJUATUIIEH HU3KOTO U BHICOKOTO
JABJICHUS, TOJIUIIPONUIICH U MOJUBUHWIXJIOPUA. CUHTETUYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KaIlpoH.

Jdemoncrpanmnu. Koyuiekuus miactMace U u3iennii u3 Hux. KoJieKium nCKyCCTBEHHBIX U
CUHTETUYECKU BOJIOKOH M M3/eNINi U3 HUX. Pacrio3HaBaHKe BOJIOKOH 1O OTHOILLIEHHUIO K HArPEBAHUIO U
XUMHUYECKU PEaKTHUBaM.

JlaGopaTopHsle onbIThI. 15. O3HaKoMIIeHHE ¢ 00pa3IamMy IIacTMAcC, BOJIOKOH M KaydyKOB.

IMpakTnyeckas padora Ne2. Pacrio3HaBaHuE MJIaCTMACC U BOJIOKOH.

Hrorosasi koHTpOJILHast pabdoTa Ne3

Conep:xkanue TeM y4e0OHOr0 mpeamMera
11 kanacc
Tema 1
Ctpoenue aroma u nepuoauueckuii 3axon /[. U. Menaeseena (3 u)
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OCHOBHBIE CBEJEHUSA O CTPOEHHUHU aTOM a. Anpo: IpoOTOHBI U HEUTPOHBI. 30TOMBI.
DNEeKTPOHBI. DJIEKTPOHHAS 0007I04Ka. DHEPreTHUECKUil ypoBeHb. OCOOCHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JIOYEK ATOMOB 3JIEMEHTOB 4-TO U 5-T0 NMEPUOAOB Mepuoandeckoit cucremsl . 1.
MeneneeBa (mepexoHbIX 1eMeHToB). [Tonarue 06 opourtaisx. S- u p-opoutanu. DIeKTpOHHbIE
KOH(UTYpaliy aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

[Tepuoguueckuin 3axoH JJ MU MenngeneeBa BCBEeTE YUEHUSA O CTPOCHHUHU
aT oM a. Orkpeitue [. . MeHnneneeBbIM NEPUOANIECKOTO 3aKOHA.

[Mepuoauueckas cucreMa xummuueckux 3nemMeHToB JI. . MenneneeBa - rpadudeckoe 0ToOpakeHue
MIEPUOINYECKOT0 3aKOHA. PU3NYECKUI CMBICIT IOPAIKOBOIO HOMEpa 3JIEMEHTa, HOMepa epuoaa u
HOMepa rpymnibl. BanenTHblie 351eKTpoHbl. [I[prynHbl H3MEHEHUs CBOMCTB 3JIEMEHTOB B MEPUOIAX U
rpynmax (TJaBHBIX MOATPYMax).

[Tonosxxenue Bogopoaa B NEPUOJUYECKON CUCTEME. 3HAUYEHUE TEPUOIUUECKOro 3aKOHA U
MEePUOINYECKOIN CuCcTeMbl XUMUYeCKHX d1eMeHTOB JI. 1. MenaeneeBa i pa3BUTHSI HAYKH U
MMOHUMAaHHUS XUMUYECKON KapTUHBI MUPA.

JdemoncTpauuu. Pazmnunbie GopMbl IEPHUOIUUECKON CUCTEMBI XUMHYECKUX 371eMeHToB 1. .
Menpeneesa.

JladopaTropublii onbIT. 1. KoHCTpyHpoBaHue neproudeckoit TabauIlbl 2JIEMEHTOB C
WCIIO0Ib30BAHUEM KapPTOUEK.

HUcnoan3oBanue UKT: npesenrtanus «CtpoeHune atomay, BuaeopuiaIbM «Benukuii 3aKoH»
poexr: «Mmenem /. 1. MenneneeBa»
Tema 2
Ctpoenue Bemectna (14 )

Nounnas xuMuueckasd cBs3b. Katnonsl u anunonsl. Kinaccuduxanus nonos. Monusie
Kpuctajuinueckue pemerku. CBOKWCTBa BEIMIECTB C 3TUM TUIIOM KPUCTAJUTMYECKUX PEIIETOK.

KoBaneHTHas XuMu4YeckKas CB3b. DIEKTPOOTpULATENBHOCTD. [lossipHas u HenonspHas
KOBaJICHTHBIE CBsI3U. Jumosb. [1oIpHOCTE CBS3H U MOJIIPHOCTH MOJIEKYIbl. OOMEHHBIH U JJOHOPHO-
aKLENTOPHBIM MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBsI3U. MOJEKyIsIpHbIE U ATOMHbBIE
KpUcTajuinueckue pemerki. CBONCTBA BEILIECTB C STUMU TUIIAMH KPUCTAITMYECKUX PELIETOK.

MeTtannuyeckas XuMudeckas ¢Bs3b. OCOOEHHOCTH CTPOCHHSI ATOMOB METaJIJIOB.
Meramueckass XMMUYECKask CBSI3b U METaJUIMUECKasi KpucTauinueckas pemierka. CBONCTBA BEILIECTB C
3TUM THUIIOM CBSI3H.

Bongoponnas xumMmuueckas CBS3b. MeXMONEKYJIIpHAs U BHYTPUMOJICKYJIIpHas
BOJIOPOJIHAS CBSI3b. 3HAUYEHUE BOJOPOIHOM CBSI3U AJI OPraHU3aIUU CTPYKTYpP OHOMOIMMEPOB.

IT o 1u M e p bl [ImacTmaccsl: TEpMOIUIACTHI U PEAKTOILIACTHI, UX MPEACTABUTEIN U IPUMEHEHHE.
Bonokna: npupoaHbie (pacTUTEIbHBIE U )KUBOTHBIE) M XUMUYECKUE (MICKYCCTBEHHBIE U CUHTETUYECKHE),
UX IPEJICTAaBUTENIA U TPUMEHEHUE.

[a3000pa3HO0e COCTOSIHUE BeU[€CTBa. [pu arperaTHbIX COCTOSHUS BOJBI.
OcobenHoctu cTpoeHus ra3oB. MoJsipHbIi 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3MYX, IPUPOIHBIN Ta3. 3arpsi3HeHHe aTMochepbl
(KUCTIOTHBIE AOXK/U, TAPHUKOBBINA 3P PeKT) n 6oprda ¢ HIM.

[TpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIIIEKUCIbIHN ra3, aMMuakx, sTuiieH. Ux
MoJIy4eHue, cCoOOMpanue 1 pacrio3HaBaHUE.

XKunkoe coctossame BemecTBa. Bona. [Torpe6ieHue Boabl B OBITY U HAa TPOU3BOICTRBE.
2KecTKOCTb BOJIBI M CITOCOOBI €€ YCTPAHEHUSI.

MunepasnbHbie BO/IbI, UX UCIOIb30BAaHUE B CTOJIOBBIX U JIEYEOHBIX LENSIX.

Kunkue KpucTamibl ¥ X IPUMEHEHUE.

TBepnoe cocTtossHUE BellecTBa. AMopdHbIe TBepAbIE BEIIECTBA B IPUPO]

Y B )KM3HM YEJIOBEKA, UX 3HaYEHUE U puMeHeHue. Kpucramimueckoe CTpOeHHE BEIIECTBA.

HucnepcHble cUCTe M bL [loHsATHE O MUCTIEpCHBIX cucTeMax. JlucnepcHas ¢asza u
nucnepcuonHas cpena. Knaccudukarus AUCTIEPCHBIX CHCTEM B 3aBUCUMOCTH OT arperaTHOTo
COCTOSIHHSI TUCTICPCHOM CPEIbl M TUCTIEPCUOHHON (ha3bl.

I'pyboaucriepcHbIe CUCTEMBI: IMYIBCUH, CYCTICH3UH, a3PO30JIH.
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ToHKOAMCIIEPCHBIE CUCTEMBI: TE€IIU U 30JIH.

CocTtaB BemecTBa U CM e C e il. BerecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOT'O CTPOEHUSI.
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB.

[onsaTue «1omnss» U ee pa3HOBUIHOCTHU: MaccoBast (J10JIs SJIIEMEHTOB B COSIMHEHHH, 01 KOMIIOHEHTA
B CMECH - JI0JIsl IpUMeECeH, J10J1sl pACTBOPEHHOTO BEILIIECTBA B pacTBOpe) U oObeMHas. Jlomst BeIxoaa
IIPOJYKTA PEaKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

JdemoncTpauuu. Mojenb KpUCTAIIMYECKON penieTku xiaopuaa HaTpusi. OOpa3ibl MUHEPAJIOB ¢
MOHHOM KPUCTAJUIMYECKON PEIIETKON: KajablUTa, raauTa. Moaeau KpUCTalINuYeCKUX PEIIETOK «CyXOro
npaay» (Mu noja), anMasa, rpadura (naum kBapua). Monaens mosexkyibl JJHK. O6pasisr minactmace
(penonodopmanbaeruHbIe, TOTUYPETAH, TOJUITHIICH, TOTUIPOIIIICH, TOTUBUHIIXJIOPHT) U U3ICTHUS
u3 HuX. OOpasibl BOJIOKOH (IIEPCTh, IIETK, alleTaTHOE BOJIOKHO, KallpoOH, JIABCaH, HEWJIOH) U U3JeNUs U3
Hux. OOpa3ibpl HEOPraHUYECKUX MOJIMMEPOB (cepa MIacTUIecKasi, KBapll, OKCU aTIOMHHUS, TIPUPOIHBIC
AIIOMOCHJIMKATBI). Mozienb MoJIIpHOTO0 00beMa Ta30B. Tpu arperaTHbIX cOCTOsHUSA BoAbl. OOpa3iibl
HAKUIH B YalHUKE U TpyOax IEeHTPaIbHOro OTomIeHus. JKeCTKOCTb BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.
[Tpubops! Ha xuIKuX KpucTaiax. OOpa3ibl pa3IMUHbBIX TACIIEPCHBIX CHCTEM: SMYJIbCHH, CYCITICH3UH,
aspo3soseid, reneit u 3omaei. Koarymsuus. Cunepesuc. Dpdext Tunmans.

JlaGopaTtopHble onbIThI. 2. OnpeeIeHNue TUIIa KPUCTATUIMYECKOM PEIIETKH BEIIECTBA U ONUCAHUE
€ro cBOKCTB. 3. O3HaKOMJIEHHE C KOJUIEKIIMEN [TOJIMMEPOB: IJIaCTMACC U BOJIOKOH U U3JIENHSI U3 HUX. 4.
HcnbiTanne BOAbI HAa KECTKOCTh. Y CTPAaHEHHUE )KECTKOCTH BOABI. 5. O3HAKOMIIEHHE C MUHEPAJIbHBIMU
BoJaMu. 6. O3HaKOMJIEHUE C AUCTIEPCHBIMU CHUCTEMAMH.

IIpakTuyeckasi padora Nel. [Toryuenue, coOnpanue u pacrno3HaBaHUE Ta30B.

Hcnonb3zoBanne UKT: npesentanus «Xumuueckas cBsa3b», «Crenenb okucieHus», «Teopus A. M.
oytaepoBay, «I[lomumeps», «PacTBOpBI»

IIpoexkTni: «MuHEpaTbHBIC BOJBI, UX UCTIOIH30BAHUE B CTOJIOBBIX U JICYCOHBIX IENSIX)»

KP Ne 1 no teme: «CTpoeHue BEIECTBa»

Tema 3

Xumuueckue peakiuu (8 u)

Peakuuu, uaynmue 6e3 U3MEHEHHUS cOCTaBa BelleCTB. AITIOTPONHs U
AJJIOTPOIIHBIE BUAOU3MEHEHUs. [[puuuHbI alnoTponuu Ha IpuMepe MOAU(PUKaIUi KUCI0poa,
yriaepoaa u ¢pocdopa. O30H, ero 6Gronoruyeckast poib.

N3omepsl 1 nzomepus.

Peaknuu, magymue c uM3BMEHEHHUEM cOCTaBa Bell e c T B. Peakuuu coennuenus,
pasNIoKeHUs, 3aMEeIIEHNS 1 0OMEeHa B HEOPTraHUYECKON M OpraHMYecKor XxuMuu. Peakiuu sk30- u
sHoTepMuueckue. TemnoBoil 3 ekt XuMuIeckoil peakuu 1 TepPMOXUMHUYECKHE ypaBHeHU. Peakiu
TOpEeHMs, KaK YaCTHBIN ClTy4all SK30TEPMUUECKUX
peaKuuid.

CKOpPOCTh XUMHUYECKOMN PEAaKIUHU.

CKopocTh XMMHUYECKOHN peaKklIMU. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pPEaKIIMK OT IPUPOIBI
pearupyromux BeUeCTB, KOHLIEHTPALUU, TEMIIEPATYpPhl, IJIOIIAIN TOBEPXHOCTH COIPUKOCHOBEHUS U
KatanuzaTopa. Peakiiuu romo- u rereporeHusie. [lonarue o karanuse u katanuzatopax. GepMeHTHI Kak
OMOJIOTMYECKHE KaTaTNu3aTOPhl, 0COOCHHOCTH MX ()YHKIIMOHHPOBAHUS.

O0OpaTuMoOCTh XUMHUUYECKHUX peakiuid. HeoOparumeie u oOpaTuMble XUMUYECKHE
peakuuu. CocTossHUE XUMUYECKOTO PAaBHOBECHS /1711 OOPAaTUMBIX XUMHUECKUX peakiuii. CiocoOsbl
CMELICHHUS XMMUYECKOT'0 paBHOBECHS Ha IIPUMeEpe CuHTe3a aMMuaka. [IoHsaTHe 00 OCHOBHBIX HayUHBIX
MIPUHLUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAaKa UJIN CEPHON KHCIIOTHI.

Ponbs Boasl B XUMUYECKON peaxnuu Mcrunnele pactBopel. PactBopuMocTs u
KJ1acCU(UKaLKs BELIECTB 110 3TOMY MIPU3HAKY: paCTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE
BELIECTBA.

DIIEKTPOIUTHI U HEANEKTPOJIUTHI. DIEKTPOIUTHYECKAs quccoranus. KucioTel, OCHOBaHUS U COJIH €
TOYKH 3PEHUS TEOPUH IEKTPOIUTHUECKON AUCCOLMALINH.

XHUMHYECKUE CBOMCTBA BOJBI; B3aUMOJICHCTBHE C METAJUIAMH, OCHOBHBIMU U KHCIIOTHBIMH OKCHJIAMH,
pa3nokeHue u 00pazoBaHNEe KPUCTAIUIOTHAPATOB. Peakiuu ruipaTanuy B OpraHMIeCcKON XUMHUU.
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maponu3 OpraHMYECKUX MW HEOPTAaHUYECKHUX COe€/JHHeHU . HeoOpaTumsrit
ruzponu3. OOpaTUMBIi THIPOIN3 COTEH.

['maponns opraHUYeCKUX COETMHEHUN U €ro MPAKTUYECKOE 3HAUEHUE IS MTOTYYEHUS THAPOIM3HOTO
cnupTa U MbUIa. bronoruueckas poiab THAPOIH3a B INIACTUIECKOM U DJHEPTeTUYECKOM OOMEHE BEIECTB
Y SHEPTUHU B KJIETKE.

OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu CTeneHb OKUCICHUS.
Omnpenenenue cTeneHu okuciaeHus no popmyne coequHeHus. [TonsTue 06 OKUCTUTENBHO-
BOCCTAHOBUTEIBHBIX peakiusax. OKUCICHUE U BOCCTAHOBIICHUE, OKUCIUTENb U BOCCTAHOBUTEIb.

DI EKTP O JdH 3. DIEKTPOJIN3 KaK OKUCIUTEITLHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOITU3
pacIuiaBoB U pacTBOPOB Ha MpuUMepe XJjopuaa HaTpus. [IpakTuueckoe NpUMEHEHHUE JIEKTPOIN3a.
DIEKTPONUTUYECKOE MTOTYyYEHUE aTIOMUHMUS.

JemoncTpauuu. [Ipespamenue kpacuoro gocgopa B 6enpiii. O30naTop. Monenu Mosekysn #-OyraHa
1 n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT MPUPOABI BEIIECTB HA PUMEpE B3auUMOIEHCTBUS
PacTBOPOB PA3JIMYHBIX KUCJIOT OJIMHAKOBON KOHIEHTPALIMU C OJJUHAKOBBIMU IPaHyIaMU IIUHKA U
B3aMMO/ICHCTBUS OJJUHAKOBBIX KYCOUKOB Pa3HbIX METAJJIOB (MarHus, lIMHKA, ’keJe3a) C COISTHON
KHUCJIOTOU. B3aumoeiicTBue pacTBOPOB CEpHON KUCIIOTHI C paCTBOpAMH THOCYJIb(haTa HaTpuUs
Pa3IMYHON KOHIEHTPALMK U TeMneparypsl. Monens kunsuiero cinos. Pasnoxenue nepokcuaa
BOJIOPO/JIa C MTOMOIIBIO KaTtanu3aTopa (okcuaa mapranmna (IV)) u karamasbsl CBIPOro Msica ¥ CHIPOTO
kaprodens. [Ipumepsl HeOOpaTUMBIX peakui, UIYIUX ¢ 00pa30BaHUEM OCaJKa, ra3a UM BOJBI.
BiaumopeiictBue nutust 1 Hatpus ¢ Bojoid. [lomyuenue okcuna docdopa (V) u pacTBOpeHUE €ro B
BOJI€; UCIIBITAHKE MOJIyYEHHOTO pacTBopa JlakmycoM. OOpasiisl KpuctaioruapaTos. VcnbeiTanue
PacTBOPOB 3JEKTPOJIUTOB U HEJIEKTPOJIUTOB HA MPEAMET IUCCOLMALIUU. 3aBUCUMOCTh CTEIIEHU
ANEKTPOIIUTUYECKON TUCCOLUAIIMU YKCYCHOW KHCIIOTHI OT pa3daBiieHus: pactBopa. ['uaponu3 kapobuaa
Kanmplus. [ uaponns kapOOHATOB MIETOYHBIX METAJUIOB M HUTpaToB nuHKa wiu cBuHIA (1I). [Tonyuenue
Mbu1a. [IpocTeiiine OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH; B3AUMOICHCTBHE LIMHKA C COJITHON
KHCIIOTOH | kene3a ¢ pactBopoM cynbdara mean (II). Moaens anekTponuszepa. Mojenb 3IeKTpoIn3HON
BAHHBI JUISI IOJYYEHHUS] ATTFOMUHUS.

JlabopaTopHble onbIThI. 7. Peakiius 3aMelleHnst MeId KeIe30M B PaCTBOPE METHOTO KyIopoca. 8.
Peakiuu, naynme ¢ oOpa3oBaHueM ocajka, raza u Bojsl. 9. [lomydeHne Kuciopoia pa3iokeHHEM
MEepOKCHIa BOJOpoaa ¢ moMolIbsio okcuaa mapranina (IV) u karanassl ceiporo kaptodens. 10.
[Tonydyenue BOOpO/1a B3aUMOACHCTBUEM KUCIOTHI ¢ TUHKOM. 1 1. PaznuuHble ciydan ruaposausa CoJiei.
Hcnonb3zoBanne UKT: npezenTanus « TUIbI XUMUUECKUX peaklnii», «CKOPOCTh XMMHUYECKHUX
peakuitn, «OBPy, BuneodparmenT «TemmoBoit 3 hHeKT XUMHIECKOW PEaKITHI
IpoekThi: «OKUCTUTENTEHO-BOCCTAHOBUTEIBHBIC MTPOLIECCHI, (POPMHUPYIOIIHE OOTHK 3eMITHY
KP Ne 2 no teme: « XUMUYECKHUE PEAKIIN»

Tema 4
BemecTBa u ux cBoiicrea (9 u)

M e T a 11 1 b1. B3aumoeiicTBuE METANIOB ¢ HEMETAJUIAMU (XJIOPOM, CEPOM U KUCITOPOIOM).
B3anmopeiicTBHE MIEIOYHBIX U MIEJIOYHO3EMEIBHBIX METAIJIOB C BOJAON. DIEKTPOXUMUYECKHUM Psif
HanpspKeHNH MeTaioB. B3aumoeiicTBie METaIoB ¢ pacCTBOPaMU KUCJIOT U COJIE. ATIOMUHOTEPMUS.
B3aunMogeiicTBre HaTpus ¢ 3TAHOJIOM U (PEHOJIOM.

Koppo3sust metamios. [ToHsTHE 0 XUMUYECKOH M AJIEKTPOXUMUYECKON KOPPO3uu MeTaiioB. CriocoObl
3aIIUATHl METAJUIOB OT KOPPO3UHU.

HewmeTan bl CpaBHHTETBHAS XapaKTEPUCTHUKA TAIOTEHOB KaKk Han0oJee TUITHYHBIX
npenacraBuTenel HemeTanaoB. OKUCIUTENbHBIE CBOWCTBA HEMETAIUIOB (B3aUMOEHCTBHE ¢ METAJIIAaMU U
BOJOPOJI0M). BoccTaHOBUTENBHBIE CBOWCTBA HEMETAIIIOB (B3aUMOJCIHCTBHE ¢ Oosee
ANEKTPOOTPHULATEILHBIMUA HEMETAIIJIAMH U CIOKHBIMU BELIECTBAMHU-OKUCIUTEINSIMU ).

Kucnorel HeoOpraHumueckune u opraHuuecku e Knaccudukarus Kucior.
XHWMHYECKHE CBOMCTBA KMCIIOT: B3aUMOJIEUCTBUE C METAJIIAMHU, OKCUJAMHU METAJNIOB, THAPOKCHIaMU
METAJUIOB, COJISIMH, CIUpTaMH (peakuus sTepudukannn). OcoOble CBONCTBA a30THOM U
KOHIEHTPUPOBAHHON CEPHOUN KHUCIIOTHI.

OCHOBAaHUS HEOPraHUYECKHUE U OpPTraHUYecCKHe. OCHOBaHMS, UX KIacCU(DUKAIIHSL.
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XHWMHMYECKUE CBOMCTBA OCHOBAaHUM: B3aUMOJACHCTBUE C KUCIOTAMH, KUCJIOTHBIMUA OKCHJIAMHU U COJISIMM.
PasnosxeHne HepaCTBOPUMBIX OCHOBAHUM.

C o 1 u. Kimaccudukanust comneit: cpeiHue, KUCIIble 1 OCHOBHBIC. XUMHUYECKHE CBOMCTBA COJICH:
B3aUMO/ICICTBUE C KUCIOTaMH, IIeJI04aMu, MeTajiaMu U colisiMu. [IpeacraBurenu conet u ux
3HaYeHHE. XIIOPU]T HATPHsl, KapOOHAT Kayblus, pocdat KanbIus (CpeIHUE COJIH); TUAPOKAPOOHATHI
HATpUs U aMMOHHSI (KHCTIBIE COMN); rTuapokcokapOonat meau (II) - mamaxut (OCHOBHAS COJIb).

KauecTBeHHbIE peakiiK Ha XJIOpU-, Cyab(dar-, U KapOOHAT-aHHUOHBI, KATHOH AMMOHUS, KATHOHBI
xenesa (I1) u (II0).

['eHeTuueckas CBA3b MEX/JAY KJIaCCaMHU HEOPraHMUYECKUX U OPTaHUYEC
KMX CO€JHUHEHMU U [IoHATHE O FeHETUYECKON CBSI3U U TEHETUYECKUX pAnax. [ eHeTnueckuid ps
Metasta. ['eHeTnueckuit psg HemeTaia. OCOOCHHOCTH T€HETHYECKOTO Psiia B OPraHMYeCKOM XUMUMU.

JemoncTpanuu. Komekuus o0pa3noB MetaioB. BzauMmoneicTBre HaTpust U CypbMBI C XJIOPOM,
xKenesa ¢ cepoid. ['opeHne Maruus U altOMUHUA B KUCJIOpoe. BzauMoaencTBue menouHo3eMenbHbIX
METAJUIOB € BOJIOM. B3anmoaeincTere HaTpus ¢ 3TaHOJIOM, IUHKA C YKCYCHOW KHUCIIOTOM.
AmoMuHOTEpMHUS. B3anMoielicTBEe MeIM C KOHLIEHTPUPOBAHHOM a30THOM KUCIOTOMN. Pe3ynbTaTsl
KOPpPO3UH METAIJIOB B 3aBUCHMOCTH OT yCIIOBHH ee mpoTekanus. Kommekius o0pa3iioB HEeMETaIoB.
B3anMoeiicTBre XJIOpHOM BOJIBI C pacTBOpoM Opomuaa (noauaa) kams. Kosekuust mpupoIHbIX
OpraHuvecKux KucioT. Pa30aBieHne KOHIIEHTPUPOBAHHOMN CepHOM KHCIOThL. B3anmoseiicTBue
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI C cCaXapoM, IEJUTI0JI030M U Mebi0. OOpa3iibl MPUPOIHBIX
MHUHEPAJIOB, COJIEPKAILUX XJIOPUI HATPusl, KapOOHAT KaJbIHsl, (ocdar KanbLus U THIPOKCOKApOOHAT
menau (I1). OOpa31el MUIIEBHIX TPOIYKTOB, COAEPIKAMUX THAPOKAPOOHATH HATPHUS 1 aMMOHHS, HX
CIIOCOOHOCTH K Pa3JIOKECHUIO MPU HarpeBanuw. [ amenmne coapl ykcycoMm. KadecTBeHHBIC peakiiuu Ha
KaTUOHBI U aHUOHBI.

JlabopaTopHusble onbIThl. 12. McnipiTaHuE pacTBOPOB KUCJIOT, OCHOBAHUI U cojiel HHAUKaTopamH. 13.
B3anmopeiicTBrE COJISTHOM KUCIOTHI M PaCTBOpPA YKCYCHOM KUCIIOTHI ¢ MeTauiamu. 14. B3anmopeiicteue
COJITHOM KHMCJIOTBI M paCTBOpPA YKCYCHOM KUCIJIOTBI C OCHOBaHUAMHU. 15. B3aumoaeiictBue constHon
KHUCJIOTBI U pacTBOPA YKCYCHOM KHCJIOTHI ¢ cosisiMu. 16. [lorydenue u cBoiicTBa HEPACTBOPUMBIX
ocHoBaHUU. 17. 'maponau3 XJI0pUIO0B U alleTaTOB MIEIO0YHBIX METAJIOB. 18. O3HakoMIIeHHE C
KOJUICKIIUSIMH: a) METAJUIOB; 0) HEMETAJUIOB; B) KUCJIOT; ') OCHOBAHU; /1) MUHEPAJIOB U OMOJIOTHYECKUX
MaTepualoB, COACPKAUUX HEKOTOPHIE COJIH.

IIpakTuyeckasi pa6ora Ne2. PemeHue sKCIIepUMEHTAIBHBIX 3a7a9 Ha UJCHTU(DUKAITUIO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

HUcnoas3oBanue UKT: npesenranusa «Metamey, «Metamyprusi», «OCHOBaHHS»
IIpoexTsbi: Kuciotsl B mpupoze
KP Ne 3 no teme: «BemecTtBa 1 ux CBONCTBa»

TemaTuyeckoe njanupoBanue kypca xumuu. 10 kiacca

No/m. Tema Tpumeprnrre
CPOKH
K.p. | ILp. | JLo. K.p. ILp.
1 Beenenue
Tema 1.

Teopusi cTpoeHusi OpraHnvecKux coexnHenuii (3 v)
2 Tema 2. Nel No 1-5 | Vpok

YraeBoaopoasl H HX NPUPOAHBbIE HCTOYHHKH (8 u) Ne 11
3 Tema 3. Ne2 Ne 6- | Ypox

Kucaopoacoaep:xamme oprannyeckne coeiNHEHUs! 13 Ne 21

1 UX NPUPOIHBbIE HCTOYHUKH
(9w
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4 Tema 4. Nel | Nel4 Ypok

A3oTcoaepkaiiye coeJMHEHNsI M UX HAXOKIEHUE B Ne 27

skuBoii mpuposue (6u)
5 Tema 5.
Buosornyecku aKTHBHBIE OPraHHYeCKHE
coennHenus (4 u)
6 HckyccTBeHHBIE H CHHTETHYECKHE MOIMMepPHI (4 w) | Ne3 | Ne2 | Nel5 | Vpok Ypok
Ne 35 Ne34
Hroro 3 2 15
TemaTuyeckoe MIaHUpPoBaHue Kypca xumun. 11 kaacca
®opmMa KOHTPOJIS IIpumepHbIie cpoxku
No/m. Tema
K.p. ILp. Jl.o. K.p. ILp.
1 Tema 1. Nel
Crtpoenne atoma u
nepuoanyeckni 3axkou /1. U.
Mennenaeena (3 1)
Tema 2. Ne'l Ne 1l Neo 2-6 Ypok 16 Ypox 17
2 Ctpoenne Bemectna (14 u)
3 Tema 3.
Xumuueckue peakuuu (8 u) Ne 7-11
4 Tema 4.
BemecTBa u ux cBoiicrea (9 u) No 2 Neo2 Ne 12-18 Ypok 34 Ypok 33
Hroro 2 2 18
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	В результате изучения химии на базовом уровне ученик 10 класса научится:
	Получит возможность научится:

