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Pa6ouas nporpamma. Xumusi. 10—11 kiaaccebl. Yriry0JaéHHbIH YPOBEHb

IHosicHUTEIBHAA 3aIIMCKA

PabGouas mporpamma cpegHero (mojHOro) oOmiero oOpa3oBaHUs IO XHMHH COCTaBlieHa Ha oOcHoBe @enepalbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHJaapTa oOIIero oOpa3oBaHMs, a TaKKe OCHOBHBIX HJEH U mojoxeHuil [Iporpammbl
pa3BUTHUS U POPMHUPOBAHUS YHUBEPCAIBHBIX YUeOHBIX NEUCTBUH AJIsl cpeHero (IOJHOro) o0Iero oopa3oBaHusl.

B panHO#ll mporpamme MpOCIEXKHMBAETCA MPEEMCTBEHHOCTh MEXAY BHUIAMH JESTEIBHOCTH OOydaeMbIX, MPETyCMOTPEHHBIX
IPOrpaMMOil OCHOBHOTO OOIIEro oO0pa3oBaHUsS M BUAAMH JEATEIBHOCTH, OOECIEUMBAIOMIMX pealu3alrio o0pa30oBaTEIbHOM
TPAaeKTOPHH, CBA3AHHON C YriIyOn€HHBIM u3ydeHneM xumun. CojepxaHue NaHHOW pabodeil mporpaMMbl YYUTHIBAET HE TOJBKO
NPEeIMETHOE COJep)KaHWE M BO3PACTHBIC TICHXOJIOTMYECKHE OCOOCHHOCTH O0ydaeMbIX, HO U TPO(UIBHYIO TMOATOTOBKY K
00y4YEeHUIO B BBICIIIEH IIKOJIE, B KOTOPOH XUMUS SBISETCS MPOPUIHPYIOIIEH AUCIUILITHHOM.

Teopetnueckoe 1 FIKCIIEPUMEHTATILHOE COACPIKaHUE Kypca N3ydaeTcsi Ha OCHOBE

MO03HABATEIbHON JAEATETPHOCTH OOYYAIOIIMXCS: MPUMEHITh TEOPETHYECKWE 3HAHMs TIOHATHUN, 3aKOHOB W TEOPUNA XUMHUU
yriIyOJaEHHOTO YpPOBHA JUISI TPOTHO3HPOBAHMS CBOMCTB XHMHYECKUX OOBEKTOB M IOATBEP)KICHHWE OSTHX IPOTHO30B IpHU
BBITIOJIHEHUH XHMHUYECKOTO IKCIEPUMEHTA; IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN SKCIIEPUMEHT U HHTEPIPETUPOBATH €r0
pe3yabTaThl; YMETh XapaKTepU30BaTh M KIACCH(PHUIMPOBATH XUMHUYECKHE DJIEMEHTHI, BEUIECTBA M IMPOLECCHI; MOJHO U TOYHO
BbIpaXKaTh MU apryMEHTHPOBATh CBOIO TOUKY 3PEHUS; HaXOIUTh UCTOUHUKH, MOJy4aTh, IPEJICTABIATh U COOOIIATh XMMUUYECKYIO

uH(OPMAIINIO B YCTHOW U TUCHbMEHHOU PEYH U JIP.



JlaHHBIM Kypc TMO3BOJIAET MOJATOTOBUTH OOYYaIOMIMXCA K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOPY MpodeccroHambHOM

MOJTOTOBKHU K MOCTYIUICHUIO B BY3, B KOTOPOM XUMHUS SIBJISIETCS MPOGUIBLHON AUCIMIUIMHON, YCIEITHOMY OOYYEeHHIO B HEM U

BBIOOPY TIpodeccu.

CorracHO 00pa30BaTeIbHOMY CTaHAAPTY TJIABHBIC Ueiu cpeoHe2o (noJIH020) 00uiezo 00pa306aHus COCIMOAM:

1) B ¢opMUpOBaHMUHU IEIOCTHOTO IMPEACTABICHUS O MHPE, OCHOBAHHOT'O Ha MPHOOPETEHHBIX 3HAHHUAX, YMEHHUSIX H CIIOCO0aX
NEeSITENHHOCTH;

2) B IPHOOPETEHUH OIBITA PA3HOOOPA3HOM JEATeITLHOCTH, OIBITA TO3HAHUS U CAMOIIO3HAHUS;

3) B MOATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOI'O BBIOOpAa WHIUBUAYATbHOW OO0pa30BaTEIbHOW WM MPOQPECCHOHATBHON
TPaeKTOPHHU.

H3yuenue xumuu na yeayonénnHom ypoene BHOCUT OOJBIION BKJIAJ B JIOCTUKEHHE STUX LieJIed CpeAHero (IMOJHOTIO)

oO11ero oOpa3oBaHUs U HPU3EAHO 0DechnedumD.

1) dopmupoBaHuEe HaydyHOW KapTHHBI MHpa HAa OCHOBE CHUCTEMbl XMMHUYCCKHUX 3HAHUN (XMMHYCCKOW KapTHHBI MHpa) Kak eé
HEOTHEMJIEMOTO KOMIIOHEHTA;

2) BBIpaOOTKE y OOY4YaOMIMXCS TYMAHUCTHUCCKHUX OTHOIICHUH M DKOJOTUYECKH T'PAMOTHOTO TMOBEICHHS B OBITY M TPYIOBOM
NESATEIHBHOCTH, HPABCTBEHHOTO COBEPIICHCTBOBAHMS M Pa3BUTHUS JTMYHOCTH OOYJIAFOIITUXCS,

3) nmoHuMaHue OOIIECTBCHHOM MOTPEOHOCTH y 00YYAIOLIMXCS B Pa3BUTHH XMMHUU U XUMHUYECKOH MTPOMBIIILICHHOCTH;

4) ¢opmupoBaHue y OOYYAIONIMXCS OTHOIICHHS K XMMHH KaK BO3MOXXHOW 00j7acTé mpodeCCHOHAIBHOW MOJrOTOBKH M

MIPAKTUYECKOM JICSITEIIbHOCTH;



5) dbopmupoBaHHE YCHENIHOTO YYacThs B MyOJIMYHOM MPEICTABICHUH PE3y/IbTATOB SKCIIEPUMEHTAILHOM U UCCIIEI0BATEIIbCKOM
NESATEIbHOCTH,;

6) ydacTue B XMMHUYCCKUX OJUMIIMAJaX Pa3JIWYHBIX YPOBHEH B COOTBETCTBHHM C KEJIACMBIMH pPe3yJbTaTaMH M aJCKBaTHOM
CaMOOIIEHKOM COOCTBEHHBIX BO3MOXKHOCTEHH;

7) UCIOJIB30BaHNE XUMMHUYECKUX 3HAHUMN I OOBSICHEHUS 0COOCHHOCTEH 00BEKTOB U IPOIIECCOB IIPUPOIHOM, COITUATBHOM,
KyJIbTYPHOU, TEXHUYECKOMN CPENBI;

8) moHMMaHWe IEHHOCTH XMMHUYECKOTO sI3bIKa, BRIPAKEHHOTO B BEpOAIbHON 1 3HAKOBOH (hopMax, KaKk COCTABHON YacTH PeUeBOM
KYJIbTYPBI COBPEMEHHOTO CIIEITUATNCTA BBICOKOU KBATH(UKAIIHH.

O0mas xapakTepucTUKa Kypca

Copepxanue yriyOJI€HHOTO Kypca XMMHHM B CpelHed (IOJHOW) IKOJE CTPOUTCS HAa OCHOBE M3YUEHHUS COCTaBa U CTPOEHUS

BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHUS, IPAKTUIECKOTO 3HAYCHHS dTUX CBOWCTB, a TAKKE CIIOCOOOB J1aOOPATOPHOTO U

MIPOMBIIIJIEHHOTO TIOJIYYECHUSI BAXKHEUIIINX BELIECTB, M3YYEHHS 3aKOHOMEPHOCTEN XMMHYECKUX MPOLIECCOB U IYTEW YIPABICHUS

uMu. OCHOBHBIE COJIepkKaTeIbHbIEC TUHUN padodeil MporpamMMel:

o «Bewecmeo» — cucteMa 3HaHUN O COCTaBE U CTPOCHUU BEILIECTB, UX CBOMCTBAX U OMOJIOTUYECKOM 3HAYCHUH,

o «Xumuueckasn peaxyus» — CUCTeMa 3HAHUM 00 YCIOBHUSX MPOTEKAHUS XUMUUYECKUX TPOIIECCOB M CIIOCOOaX ympaBJeHUS
VMU;

o «IIpumenenue eeuwyecme» — CUCTEMA 3HAHUU O ITPAKTUYECKOM MPUMEHEHUH BEIIECTB HA OCHOBE UX CBOMCTB M UX 3HAYECHUS

B OBITOBOI M MMPOM3BOJICTBEHHOM Cdepax;



o «llonyuenue éeujecme) — CUCTEMA 3HAHUN O XUMUYECKUX IMPOU3BOJICTBEHHBIX MPOIleCccax;

o «A3bIK Xumuu» — cUCTeMa 3HAHWI O HOMEHKJIAType HEOPraHMYECKHX O OPraHMYECKUX COCIUHEHUN M XUMHUYECKOU
TEPMHUHOJIOTHH, a TAaK)KE€ YMEHHE OTpa)xkaTh WX C TMOMOIIBI0 XUMHUYECKON CHUMBOJIMKH (3HAKOB, (hOpMysnT W ypaBHEHHH);
HaBBIKOB NEepeBOa MH(OPMALIMH C SI3bIKa XMMHUU HA €CTECTBEHHBIN U 00paTHO

o «Konuuecmeennvie OmHoOWleHUA» — CUCTEMA PACUETHBIX YMEHHUM M HABBIKOB I XapaKTEPUCTHKU B3aUMOCBSI3H
KaueCTBEHHOH U KOJMYECTBEHHOW CTOPOH XMMUUYECKUX OOBEKTOB (BEIIECTB, MATEPUAJIOB U MPOIIECCOB);

o «Teopua u npakmuxka» — B3aUMOCBSI3b TECOPETUUECKUX 3HAHUN U XMMHUYECKOTO IKCIIEPUMEHTA KaK KpUTepUsi UCTUHHOCTH U
MCTOYHUKA MMO3HAHUS.

MecTo npeameTa B y4eOHOM ILJIaHE

denepanbHBIN TOCYIapCTBEHHBIH 00pa30BaTENbHBIN CTAHAAPT MPEAYyCMaTpUBAET U3yUYCHHE Kypca XMMHH B CPEJHEH (TOITHOM)

IIKOJIC KaK COCTAaBHOM YaCTH MpeIMeTHOM obnacTu « EcTecTBeHHO-HAYYHBIC TTPEAMETHD.

Jlannas pabovas mporpamMma mpeaHa3HaueHa il 00yJaronIuXxcsi, KOTOPbIe BBHIOpA XMMHIO JJII M3Y4YEHUS Ha yriayOnEéHHOM

YPOBHE.

Ota mporpaMma Mo XUMUHU JJig cpeaHero (ImoJHOro) odmero oopa3oBaHus Ha yIriyOJIEHHOM YpOBHE COCTaBJieHa U3 pacuéra 3 4

B Henenmo (204 4 3a nBa roga oOydeHus). Takke MpeayCMOTPEHO M3ydeHHe mpenMera u3 pacuéta 5 u B Hepemo (340 9 3a aBa

roga oOy4eHus ) 3a CUET MIKOJIBLHOTO KOMIIOHEHTa B IIKOJAaX U Kjaccax Xumudeckoro npoduwis. Hopma BpemeHu aiisa KaxIon

TEMBI B IPOTPpaMMe yKazaHa 4epe3 JpoOb.

Pe3yabTaThl 0CBOCHUSA Kypca
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JlesiTenbHOCTh yUMTENsE B OOYyYEHMHM XUMHUU B CpeaHei (MOJHOM) IIKoJie JOJKHA ObITh HaIpaBjieHa Ha JIOCTH)KEHHE

06y‘-IaI-OIHI/IMPIC$I CICAYIOIIUX JIUUYHOCHIHBIX PE3YIbmAm086.

1)

2)

3)

4)

B IICHHOCTHO-OPUEHTAIMOHHOU cdepe — ocosHauue POCCUMCKON TpaKJaHCKOW HACHTUYHOCTH, MATPUOTHU3Ma, YYBCTBA
TOPJOCTH 332 POCCUMUCKYIO0 XUMUYECKYIO HAYKY;

B TPYJIOBOM cdhepe — 2omosHocmb K OCO3HAHHOMY BBIOOPY JalibHEHIEeH 00pa30BaTeIbHON TPACKTOPUU B BBICIIEH IITKOJIE,
TJIe XUMUS SBIACTCS MPOGUITHPYIONIEH UCITUTUTHHON;

B ITO3HABATEIHPHON (KOTHUTUBHOMN, MHTEJUICKTYalIbHOMN) chepe — ymeHue yIpaBsaTh CBOCH MO3HABATEILHOMN JIESTEIHHOCTHIO,
20MOBHOCMb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTHKEHUU BCEH JKU3HH, CO3HATEIbHOE
OTHOIIIEHHE K HEMPEPHIBHOMY OOPa30BaHUIO KAK YCJIOBHUIO YCHEIIHOW MPOoQecCHOHaTIbHOW U OOLIECTBEHHON NEATEeNbHOCTH;
¢ opmuposaHie HaBBIKOB HKCIIEPUMEHTATBHON U HCCIIE0BATENIbCKOMN IEATEIbHOCTH; yyacmue B MyOJIUYHOM NPECTaBICHUN
pe3yJabTaTOB CaMOCTOSITEIbHOM MO3HABATEILHON IEATEIbHOCTH; Yuacmue B IPOGUIbLHBIX OJIUMIINAAaX Pa3INYHbIX YPOBHEH B
COOTBETCTBHUH C JKEJIAeMbIMH Pe3yJIbTaTaMU U aJIEKBATHON CaAMOOIIEHKOW COOCTBEHHBIX BO3MOXKHOCTEH;

B cdhepe 31I0pOBbECOEPEKEHUS — NpUHAmMUEe U pearuzayus IEHHOCTEN 3I0pOBOro U 0€30MacHOr0 00pasa KU3HU, Henpusmiue
BPEAHBIX MPUBBIYEK (KypeHHs, YMOTpeOJeHHUs ajKorojsi, HapKOTHKOB) Ojarojapsi 3HaHWIO CBOMCTB HAPKOJOTUYECKUX U
HApPKOTHYECKUX BEILECTB; COOMIOJCHUE MPABUII TEXHUKH O€30MaCHOCTH B Ipoliecce pabOThl ¢ BEIIECTBAMM, MaTepualaMu B

y4eOHOM (Hay4dHOM) 1abopaTopru U Ha MPOU3BOICTBE.

Memanpeomemuvimu pe3yibmamamu 0OCBOSHHSI BRITYCKHUKAMH CTYIICHU CpeAHEro (MOJIHOT0) 00Iero o0pa3oBaHus Kypca

XUMUU ABIIKOTCS.



1)

2)

3)

UCNONIb306aAHUE YMEHUW W HABBIKOB PA3JIMYHBIX BUJOB IT03HABATEJILHOW AECATEIILHOCTH, IPUMEHEHUE OCHOBHBIX METOJIOB
Nno3HaHUs (CUCTEMHO-UH(DOPMAIMOHHBIM aHaIu3, HaONI0JIEHHe, U3MEpPEHUe, MPOBEACHUE SKCIEPUMEHTa, MOJEIUPOBAHHUE,
MCCIIEIOBATENbCKAS AEATEIbHOCTD) ISl U3YYEHHUS PA3JIUYHBIX CTOPOH OKPYkKAIOIIEH 1eCTBUTEIbHOCTH;

61a0eHue OCHOBHBIMH WHTEIUICKTYaJIbHBIMU OTepanusMu: (OpPMYIMPOBKAa THUIOTE3, aHAIN3 W CHUHTE3, CpPaBHEHUE U
cUCTeMaTH3alus, 0000IeHIE 1 KOHKPETU3AIIHSI, BHISBICHUE PUINHHO-CIICJICTBEHHBIX CBSI3€H U TIOMCK aHAJIOTOB;

nosuanue 0ObEKTOB OKPYKAIOIIETr0 MUpPa OT O0IIEro Yyepe3 0COOEHHOE K €IUHUYHOMY;

4) ymenue TCHEPUPOBATH UJICH U ONPEACIATH CPEACTBA, HEOOXOUMBIC IS UX Peali3allii;

5) ymenue onpeaenaTs NN U 3a7a9d ACSITSILHOCTH, BRIOMPATh CPEJICTBA peaTnu3alliy IIeJIM U IPUMEHATh UX Ha TPAKTHKE,

6)

ucnojibzoearue pPa3iInMdIHbIX UCTOYHHUKOB IJIA ITOJTYUCHUSA XUMHYECKOM I/IH(l)OpMaI_II/II/I, IOHMMAaHHC 3aBUCUMOCTHU COACPIKAHUA U

(dbopMbI IpeicTaBIeHUs HH(POpMAUK OT LieJie KOMMYHUKALIMK U aJipecara;

7) ymenue IPOYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM JCATEIBHOCTH, YIUTHIBATD TIO3UIIUU APYTUX

8)

YYaCTHUKOB JI€ATEIbHOCTH, 3PPEKTUBHO pa3peiiaTh KOHMIUKTHI;
20MOGHOCMb W CIOCOOHOCTh K CaMOCTOSITENBHOM HMH()OPMALMOHHO-TIO3HABATEIBHON JIEATEIBHOCTH, BKIIOYAs YMEHHE
OPUEHTUPOBATHCSI B PA3NMYHBIX HWCTOYHHMKAX HMH(POpPMALMM, KPUTHYECKU OLEHUBATh W MHTEPIPETUPOBATH HH(OpMaLMIO,

MMOoJIy4acMyIo U3 pa3jIM4YHbIX UCTOUYHUKOB,

9) ymenue WCIONB30BATh CpEICTBA MH(DOPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TexHosiorui (manee — WKT) B pernenun

KOTHUTHUBHBIX, KOMMYHHKATHUBHLIX W OPraHHU3AllMOHHBIX 3ada4 C CO6JII-OII€HI/I€3M Tp€6OBaHI/Iﬁ OProHOMHKH, TCXHUKHU

0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEPEKeHHUSI, MPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAITMOHHON 0€30MacHOCTH;



10) enadenue S3BIKOBBIMU CPEICTBAMHM, BKJIOYAS M S3bIK XMMHUU — YMEHHE SICHO, JIOTMYHO M TOYHO H3J1araTh CBOIO TOYKY
3peHUs, WCIOJIb30BaTh aJICKBATHHIC SI3BIKOBBIC CPEJICTBA, B TOM YHCJIC W CHMBOJIbHBIC (XMMHYECKHE 3HAKU, (POpMyNbl H
ypaBHEHUS ).

Ilpeomemmuvimu pezyromamamu N3y9eHNsl XUMHUH HA YTITYOJIEHHOM ypOBHE Ha CTYNEHH CpeHEro (IIOJIHOTO0) 001Iero
o0Opa3oBaHUs SBISIOTCS:

1) 3manue (noHumanue) XapakmepHviX NPUBHAKOG BANCHEUWUX XUMUYECKUX NOHAMUL: BEUIECTBO, XUMHUYECKUU DSJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHUTEIHHBIE ATOMHBIE W MOJEKYJSIPHBIE MAcCChl, MOH, HM30TOIbI, XMMHYECKasi CBsI3b (KOBaJICHTHAs
MOJIApHAsE W HETOJISIpHAs, MOHHAS, METAJUIMYECKasi, BOJOPOJHAS), JJIEKTPOOTPUIATEIHLHOCTh, aJUIOTPOIHNS, BAJICHTHOCTb,
CTETICHb OKHCIJICHHS, MOJIb, MOJIIpHAsI Macca, MOJISIPHBIA 00BEM, BEIIECTBA MOHHOTO, MOJICKYJSIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS, PACTBOPBI, DJICKTPOJIUTHI W HEAJICKTPOIHTHI, DJJICKTPOJMTHYCCKAs AWCCONMANMS, THAPOIN3, OKHUCIUTEIb
¥ BOCCTAHOBHTEIb, OKHCICHUE W BOCCTAHOBJICHHE, DJICKTPOJIM3, CKOPOCTh XMMHYECKOW PEAKIINU, KaTaTu3aTOPhl U KaTaJlu3,
o0OpaTUMOCTh XHMHUYECKHX pEaKIMi, XMMHUYECKOEC paBHOBECHE, CMEIICHWE PAaBHOBECHS, TEIUIOBOW 3(P(EKT peakiiuw,
YIIACPOIHBIA CKeNleT, (YyHKIMOHAIBbHAS TPYIIa, U30MepHUs (CTPYKTYpHAs W TPOCTPAHCTBEHHAS) M TOMOJIOTHS, OCHOBHBIC
TUNBI (COCNMHEHUS, PA3OKECHUs, 3aMElIeHus, OOMeHa), BUABl (THAPUPOBAHUSA W JCTUAPUPOBAHMS, THUApPATAIIUU U
JNETHApaTalliy,  IOJMMEPHU3allud W JACTIOJIMMEPU3AINK,  IOJIMKOHACHCAIIMM W HM30MEpPH3aIluH,  KaTaJIuTHYCCKUE
Y HEKaTAIMTUYECKHE, TOMOTCHHbIE M TeTEpPOreHHBbIE) W Pa3HOBHIHOCTH ((EepMEHTATHUBHBIC, TOpPEHUs, JTepUPHUKAINH,
KpeKuHTa, pu(GOpMHHTa) pEaKIii B HEOPTaHWYECKOW W OPTaHWYECKOW XWMHH, TOJUMEPBI, OMOJOTHYECKH AKTHBHBIC

COCIUHCHUS,



2) 6blsGIeHUE B3AUMOCEA3U XUMUYECKUX NOHAMuUL I OOBSCHEHHS COCTaBa, CTPOCHHS, CBOMCTB OTACIbHBIX XHMHUYECKHUX
O0OBEKTOB U SIBJICHHIA,

3) npumerenue 0OCHOBHbIX NOJIONCEHUN XUMUYECKUX Meopull. TCOPUU CTPOCHHUS aTOMa M XMMHUYCCKOHN CBSA3H, MIEPUOIUICCKOTO
3aKOHA W MEPUOJUYECKON CUCTEMbl XUMUYECKHX 3eMeHToB . 1. MenaeneeBa, TeOpun 3IEKTPOIUTHIECKON TUCCOLMALINY,
MIPOTOHHOM TEOPHUH, TEOPUU CTPOCHUS OPTaHUYECKUX COCIMHEHUN, 3aKOHOMEPHOCTEN XUMMUYECKON KHHETUKHA — JJIs1 aHAJIN3a
COCTaBa, CTPOEHHUS U CBOWMCTB BEIIECTB U MPOTEKAHUS XUMUUYECKUX PEAKIIHI;

4) ymeHnue Knaccuguuyuposamsp HEOPraHMISCKHAC U OPTAaHNICCKUE BEIIECTBA

10 Pa3JIUYHBIM OCHOBAHUSIM;

5) ycmanoenenue e3aumocenseii MeXay COCTaBOM, CTPOCHHEM, CBOHCTBaAMH, MPAKTUYCCKUM MPUMEHEHUEM W TOJIYYCHHUEM
Ba)KHEUIIINX BEIIECTB;

6) 3Hanue ocHo6 xumuueckoi Homenkaamypwvl (TPUBHAIBHONW W MEKIYHAPOIHOW) U yMeHue Ha3BaTh HEOPTaHHMUYCCKUE U
OpraHuYecKue coeuHeHust o Gpopmyie, 1 Ha0OOpOT;

7) onpedenenue: BAJICHTHOCTH, CTCIICHH OKHCICHUS XMMHUYECKHX 3JIEMEHTOB, 3apsIOB MOHOB, BHJIOB XMMHUYCCKUX CBS3CH B
COCJIMHECHUSAX U TUIIOB KPUCTAJUIMYECKUX PEIIETOK; MPOCTPAHCTBEHHOTO CTPOEHMS MOJIEKYJ; TUIIA THUIAPOJIM3Aa U XapaKTepa
Cpeabl BOAHBIX PACTBOPOB COJICH; OKHUCIMUTENS W BOCCTAHOBUTENSA; TMPOLECCOB OKHUCIEHUS U BOCCTAHOBJICHUS,
MPUHAAJICKHOCTH BEUIECTB K Pa3IMUHBIM KJIACCaM HEOPraHUYECKUX U OPTaHMYECKUX COCAMHEHHUH; TOMOJIOTOB U U30MEPOB;
TUTIOB, BUJIOB M PA3HOBUIHOCTEH XMMUUYECKUX PEAKIIMUA B HEOPTaHUUYECKOM U OPraHUYE€CKON XUMUHU;

8) ymenue xapaxmepuzosams:
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— S-, p- 1 d-37IeMEHTHI 110 MX TOJIO0XKEHHUIO B iepuoandeckoit cucteme 1. Y. Menneneesa;

— o0IIMe XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIJIOB;

— XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX W OPraHMYECKHX COCTUHEHUN B IJIaHEe 0011ero, 0COOEHHOTO U
€UHUYHOIO;

9) obwsicuenue:

— 3aBUCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COCIAMHEHHMU OT IOJOXKEHHS BJIEMEHTAa B MEPHOJAUYECKON CHUCTEME
. . Menaeneena;

— IPUPOJIbI XUMUYECKOU CBSI3U (MOHHOM, KOBaJIEHTHOM, METAJTTMYECKOM, BOJIOPOIHOM);

— 3aBUICUMOCTH CBOMCTB HEOPraHMYECKNX U OPTaHUYECKUX BEIIECTB OT UX COCTABa U CTPOCHUS;

— CYIIHOCTH U3YYEHHBIX BUJOB XUMHUUECKUX PEAKIIUNA: SJICKTPOIUTUYECKON JUCCOIMALINN, HIOHHOTO 0OMEHA, OKUCIUTEIhHO-
BOCCTaHOBUTEJIbHBIX;

— BIIMSHUS Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUUECKON PeakiiMi U Ha CMEIIEHUE XUMUYECKOI0 PAaBHOBECHS;

— MEXAHU3MOB MPOTEKAHUS PEAKIINI MEXK]Ty OPTaHUYECKMMHU U HEOPraHMYECKUMU BEIIECTBAMU;

10) ymenue:

— COCTaBJISAITh YPAaBHEHUS OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C TTOMOIIBIO METO/Ia AJIEKTPOHHOTO OaaHca;

— IPOBOJUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U YPaBHEHHSIM;

— MPOBOJIUTh XUMHUUYECKHI IKCIIEPUMEHT (JJa00paTOPHBIE U MpPaKTHUUECKHEe paboThl) ¢ coO0IeHneM TpeOOBaHUM K MpaBUiIaM

TEXHUKHU 0€30IaCHOCTHU MPHU paboTe B XMMUIECKOM KabuHeTe (J1abopaTtopun).
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Coaepxkanue Kypca
Kypc 4éTko aenutcsa Ha JABE YaCTU COOTBETCTBEHHO rojaM oOy4yeHus: opranudeckyro xumuio (10 kiacc) u oduryro xumuro (11
KJIace).
Kypc 10 knacca HauvHaeTcs CO 3HAKOMCTBA C MPEIMETOM OPTraHUYECKON XMMHUHU, U3YUYECHHS] TEOPUHU CTPOEHHUS OPraHUYECKUX
coenuHenuid A. M. BytnepoBa u ruOpuan3anuu aTOMHbBIX OpOUTalield. 3aTeM paccMaTPUBAIOTCS KIacCU(PUKALIMS OPraHUYeCKUX
COEMHEHMM, TPUHIIUIIBI UX HOMEHKJIATYpPBl, a TAKKE KIacCU(UKaLUs peakuil B OpraHu4ecKol XUMHUH.
[lepBoHaYanbHbIE TEOPETUYECKUE 3HAHUS JaJe€ MHOTOKPAaTHO 3aKpEIUISIOTCS W Pa3BUBAIOTCS IIPU M3YYEHHH KIIACCOB
OpPraHUYECKUX COEUHEHUH OT YTIE€BOJOPOIOB 0 a30TCOAEPKAINX COCTUHEHNI U TTOJINMEPOB.
Takoe mocTpoeHue Kypca MO3BOJISIET B MOJHOM Mepe HE TOJBKO IIMPOKO HCIOJIb30BaTh JAEAYKTHBHBIH MOJIXOJ] B OOyYEHHUU
xumuM 10 kacca, HO U peayIn30BaTh UJICK0 TEHETUYECKON CBA3U MEX/y KJIacCaMu OPraHUYECKUX COEINHEHHUN.
Oco6oe BHUMaHue B Kypce OpraHMueCcKON XUMHUHU yJIeICHO CII0KHBIM JJI IOHUMaHHUs BOIIPOCaM: B3aUMHOMY BIIUSTHUIO aTOMOB B
MOJIEKYJIaX, B TOM YHCJE JUISl NPEACKAa3aHusl CBOMCTB COEAMHEHMI; MEXaHW3MaM U 3aKOHOMEPHOCTIM MPOTEKAaHUS XUMHUYECKUX
peakuuii, 4To HEOOXOAMMO JJsi NPOTHO3UPOBAHMS MPOAYKTOB; IPOCTPAHCTBEHHOMY CTPOEHUIO YIJIEBOAOB, AMHUHOB,
AMUHOKHCJIOT, OEJIKOB M HYKJIEMHOBBIX KHCIIOT.
Kypc 11 knacca HaunHAETCs C paCCMOTPEHUS CIOXKHOTO CTPOCHHS aTOMa Ha OCHOBE KBAaHTOBO-MEXAaHUYECKUX MPEACTABICHUH O
CTPOCHHMHU €0 siApa U JJIEKTPOHHOW OOOJIOUKHM, a TakkKe sAepHbIX peakuuil. Takas TeopeTndeckas 0a3a MO3BOJSAET HA JPYIOM
YPOBHE M3Y4YUTh NEPUOJUYECKUN 3aKOH M NMEPUOJNYECKYIO CHCTEMY XMMHMUYecKHX dieMeHToB [[. M. MenneneeBa u emé pas

OLICHUTH €TI0 Hay‘{HBIﬁ IIOABUTI', HA HCCKOJIBKO I[CCS[TI/IJ'IGTI/Iﬁ ONNCPCAUBIICTIO HAYYHYIO MBICJIb.
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3aTeM H3y4aeTcsi CTPOCHHME BEIIECTBA, OCHOBHBIE THUIIBI XWMHYECKOM CBSI3M. 3HAHMS Y4YalMXCS «XUMUU B CTaTUKE»
JOTOJIHSIOTCS CBEICHUSIMUA O KOMIUIEKCHBIX COCIUHEHUSIX U TUCIEPCHBIX cucTemax. JIOTMYHO najnee paccMaTpuBarOTCs TaKue
TOMOT'€HHBIE CHUCTEMBI, KaK PACTBOPHI U CIIOCOOBI BHIPAXKEHUSI KOHIIEHTPAIIMHU B HUX.

H3ydyeHne OCHOB XMMHYECKOW TEPMOJWHAMHKH, MOHATHA 00 SHTAIBIIUU M SHTPONUH, 3aKOHOB ['ecca, mo3BONSAIOT Ha Oosee
BBICOKOM YPOBHE H3YYUTh 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUi 1 (PU3UKO-XUMUYECKHUX MTPOIIECCOB.

XHUMHUYECKHE PEAKIIMU B PACTBOPAX PAacCMATPUBAIOTCSA TAK)KE€ Ha HOBOM TEOPETUYECKOM YPOBHE MOCJI€ BBEACHUSI MOHSTHUSA O
BOJIOPOJHOM TIOKa3aTel€ M M3Y4YEHUs TMPOTOJUTHUUYECKON TEOpUM KHUCIOT M OCHOBaHUU. (000IIAaIOTCA CBEACHUS O
HEOPraHMYECKUX M OPraHMYECKHX KHCIIOTaX U OCHOBAHUSX B CBETE MPOTOIUTHYECKOW TEOPUU U TEOPUHU DIICKTPOIUTUYECKOMN
JVCCOLIMALINY, 4 TAKKE COJIEH B CBETE TEOPUHU DJIEKTPOIUTHIECKON TUCCOLUALINH.

OtnenpHas 1y1aBa MOCBSIICHA OKUCIUTEIbHO-BOCCTAHOBUTENBHBIM MPOLIECCAM, B TOM YHCJIE METOAAM COCTaBIICHUS YPAaBHEHUI
U DJICKTPOJIN3Y, KOTOPHIE BAXKHBI ISl YCIEIIHOM CIadd MUTOTOBOTO 3K3aMeHa. boiiblioe BHUMAaHWE B ATOM IJ1aBE€ YAECIEHO U
XUMUYECKUM UCTOYHUKAM TOKa, 0€3 KOTOPBIX CJIIOKHO MPEACTaBUTh COBPEMEHHOE OOIIECTBO.

XUMHUS HEMETAUIOB M METAJUIOB, BAXXHEHIIUX MPEICTABUTENICH ITUX KIIACCOB BEIIECTB U UX COCAUHEHUN U3Yy4aeTCAd B CUCTEME
(cocTaB <> CTpOEHHUE «> CBOMCTBA <> MPUMEHEHUE <> IMOIYUYEHHUE <> HAXOXKICHHE B NMPUPOJE) U PACCMATPUBETCS B €IUHOM
CBSI3M OPraHUYECKOW M HEOpraHW4YecKor Xumuu. Takum 00pa3oMm peanusyercs TJaBHash UJies Kypca — €IUHCTBO KHUBOTO U
HEXUBOTO MaTEPUAIILHOI'O MUPA, OTIMCHIBAEMOT'0 OOIIUMH 3aKOHAMHU XHUMUHU.

PackppiTh poib XMMHUYECKOW HAyKH, KaK MPOWU3BOJUTEIBHON CHUIIBI COBPEMEHHOTO OOIIECTBAa MO3BOJISET TJIaBa 3aBEpIIAOIIAs

kypc 11 kmacca «Xumus U 0011I€CTBOY.
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Oprannyeckas xumus. 10 kiace

TEMA 1. HAYAJIBHBIE IOHATUS OPTAHUYECKOH XUMHUH

(13/18 ).

IIpeamer opranuvyeckoi xumuu. Oprannyeckue BemecrBa. Urto m3ydaer opranudeckas xumus. KpaTkuid odepk pa3BUTHSA
oprannuyeckol xumuu. CpaBHEHHE HEOPTaHMYECKUX M OpraHudeckux BemecTB. CocOOHOCTh aTOMOB yTriepojda COCIUHSIThCS
B pa3JIMYHbIE LIENH. Y TIEBOJOPObI U UX NMPpou3BoAHbIE. [IoHATHE O 3aMecTHTElIE.

Teopusi crpoeHusi opranuveckux coequHeHuii A. M. byraeposa. [loastue BagentHoctu. Pa6oter @. A. Kekyne. Pons A. M.
byTtnepoBa B CO31aHUM TEOPUH CTPOEHHUS OPraHUYECKUX COeTUHEHUN. E€ OCHOBHBIE TTOJIOKEHUS.

[Tpuunnbl MHOTOOOpA3UsI OPTAHMYECKUX COSAMHEHHI: 00pa3oBaHUE OJIMHAPHBIX, JBOMHBIX M TPOMHBIX CBSA3EH MEXIy aTOMaMu
yraepoaa. M3zomepus. OMnupudeckas, MOJICKYJIIpHas U CTPYKTYpHasi GOpMyJIbl OPraHUYECKUX COCTMHECHU.

Konnenuusi ruépuauzanum aToMHbIX opourtageii. CTpoeHrne atoma yriaepoja: S- U p-opOWUTanu, THUIBI UX THOPUIAU3AIINU.
OO6pa3oBaHre KOBAJICHTHBIX CBA3CH. DIEKTPOHHAS U DJIEKTPOHHO-Tpadudeckas (GopMyssl aToMa yriaepoa.

Kaaccupukanus opranudecknx coequnenuii. Kimaccudukamnms mo 31eMEHTHOMY COCTaBY: YIJI€BOJIOPOIbI, TAIOTEH-, a30T- U
KHCJIOPOJACOAEpKAIIUE OPTaHNYECKNE COCTUHEHMS.

Knaccudukamus 10 CTPOGHHUIO  YIAEPOMHOTO  CKEJIeTa: alUKIMYEeCKHe ¢ I[UKIHYeCKHe (KapOOIMKIMYECKUE W
TETEPOLMKINYECKUE) OPraHUYECKUE BEIEeCTBRA.

Knaccudukanus yriieBoJopo/oOB: MpeleibHble (aJKaHbl U LHUKJIOAIKAHBI), HENpeneNbHbe (AIKEHbI, AJIKUHBI, aJIKaJMCHbI),

apeHBI.
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Knaccudukanus opraHM4ecKux COCAMHEHUH 10 HaIW4yuilo (YHKIUOHAIBHBIX Tpynmn (THAPOKCUIIbHAS, KapOOHWJIbHAS,
KapOOKCWIIbHAsi, HUTporpymmna, amuHorpynna). Crnuptel. Anbaeruabl. Keronsl. KapboHoBbie kucinotel. HuTpocoeauneHwus.
AMWHBI.

IIpuHUMNBI HOMEHKJIATYPHI OpPraHuYeckux coeauHeHuil. Ilonstne o xumuuecko HoMeHkIarype. Homenknatypa
TpUBHUAJIbHAsS (MCTOPUYECKAs) U pAllUOHAJIbHAS.

MexaynapoaHas HoMeHkinaTypa oprannueckux coeauHeHuit — [UPAC. IlpuHnumnel cocTtaBieHusi Ha3BaHUS OPraHUYECKOTO
coenuHenus o Homenkiarype IUPAC.

Kaaccupukanus peaknuii B opranmveckoii xumuu. [lonsatue o cybcrpate m pearenre. Kmaccubukamus peaxiuid 1o
CTPYKTYPHBIM H3MCHCHHSIM BEIIECTBA: IMPUCOCAUHEHUS (B TOM YHCJIC TMOJUMEpPHU3AIMH, OTIICIICHHUS (3JIeMEHUPOBAHHUS),
3aMEIIECHUS U H30MEPU3ALINH.

[ToHsiTHE O TOMO- U TETEPOJIUTUUECKOM Pa3pbIBax KOBAIICHTHOM CBSI3H, dJIEKTpouiIax U Hykieoduiax.

Knaccudukanus peakiyii Mo TUIY peakiMOHHBIX YaCTHUIl: pPaJuKaJIbHbIC, dJIEKTPOOUIbHBIC U HYKJICO(PUIbHBIE.

Knaccuduxanus peakuuii o "3MEHEHHUIO CTENIEHEH OKUCIICHUS: OKUCIICHHS] U1 BOCCTAHOBJICHUSI.

Knaccuduxanus peakiuii mo 4acTHBIM MpPU3HAKAM: TaJJOTE€HUPOBAHUE U JETAIOT€HUPOBAHUE, THAPUPOBAHUE U IETHUIPUPOBAHME,
rujpaTaluy U AeruapaTainu, THAPOraJOreHUPOBAHUE U IETUIPOTaIOT€HUPOBAHUE.

JMemoncTpanuu. Komiekiyus opraHudecKux BEIIECTB, MaTepuanoB u u3nenuit u3 Hux. lllapoctep:xHeBbie 1 00BEMHBIE MOJIEIH
(Momenmu Crroapra—bpurneda) sraHona W AMATHIOBOrO 3¢upa, OyTaHa W H300yTaHa, METaHA, JTUJICHA U alleTHIICHA.

B3aumonelicTBre HaTpusi C ITAHOJIOM; OTCYTCTBHE B3aMMOJICHCTBUS C AUITUIIOBBIM 3GupoM. Mojienb OTTaTKUBaHUS THOPUTHBIX
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opOuTasiel (IeMOHCTpALMs ¢ TTOMOIIBI0 BO3AYIIHBIX MIapoB). JleMoHcTpannonHas Tabnuna «PaznuyHble rTHOpUIHbIE COCTOSHUS
atomMa yriepoaa». OOpa3ibl OpPraHUYECKUX COCIMHEHUNM pa3IMYHBIX KJIAcCOB. MoJen OpraHUYeCKUX COEIMHEHUMN
C pa3IMYHBIMU (YHKIIMOHAIBHBIMH TpymiaMu. ['opeHne MeTaHa win nponaH-0yTaHOBOM CMECH W3 ra30BOM 3a)KWUTaNKU. B3pbiB
cMecH MeTaHa ¢ xJiopoMm. ObecuBeunBanue OpOMHOM BoAbI 3TWiIeHOM. Jlenonumepusanus nojaudTuieHa. [lomyuenue stuiieHa
JeTUApATAlUEN STaHOJA.

JlaGopaTopHblii onbIT. 1I3roToBieHne Moaeneil MOJIEKyJl — MpeACTaBUTENIeH Pa3IMUHbIX KJIACCOB OPraHUYECKUX COCTUHEHMUIA.
IpakTnueckas padora 1. KauecTBeHHBIN aHANN3 OPraHUYECKUX COETUHEHUM.

TEMA 2. IIPEJAEJIBHBIE YT'JIEBOAOPOIBI (5/9 4)

AJIKaHBI. DJEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJIbl METaHa. ['OMOJIOTMYECKHN psii AIKAHOB U UX H30MEPHSL.
[TpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB (B TOM 4yHcie U KoHpopmepsl). HomeHknaTypa ankaHoB.

[IpoMbIlIIIEHHBIE  CHOCOOBI  TOJMYYEHUS AJKAHOB: KPEKUHI HEPTENpOAyKTOB, pPEaKLUMs aJKUJIUPOBAHUS, MOIyYCHHUE
CUHTETUYECKOro OC€H3MHA, HarpeBaHue yriepoja B armocdepe Bojopoja. JlabopaTopHbie CHOCOOBI TMOMYYEHHUSI AJTKAHOB:
peakuus Bropua, nuponus coneit kapOOHOBBIX KUCIOT CO IIeI0YaMu, TUAPOIN3 KapOuaa aTroOMUHUS.

du3nuecKkrue CBOWCTBA AJIKAHOB. B3aMMHOE BIIMSIHUE aTOMOB B OPraHMYECKHUX MOJIEKynaX. [107M0KHUTENbHBl U OTPULATENbHBIN
UHAYKTUBHBbIE 3¢ dekTbl. [IporHo3 peakiMOHHOW CIOCOOHOCTH ajKaHOB. MexaHu3M peakuud pajuKalbHOTO 3aMEeIEHUS.
Peakuuu pagukalbHOrO 3aMENICHUS: TaJIOTEHUPOBAaHUE U HUTpOoBaHUE. Peakunu neruapupoBanus. Peakunn okucienus. pyrue

peaKiiy ¢ pa3pylieHueM yriepoiHoi enu. [IpuMmeneHune aikaHoB HA OCHOBE CBOMCTB.
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Huxnoankanbl. ['oMonornyeckuii psa W CTPOEHUE LMKIOAKIAHOB.  MX HoMeHkiarypa u wusomepus. Ilonsatue o
IpOoCTpaHCTBEHHOW n3oMepun. KoHndopMeps! HukiIorekcasa.

Crioco0Obl MOJIy4eHUsl LMKJIOAIKAHOB: PEeKTU(PUKAIUSA HEe(PTH, KaTAIUTUYECKOE JIErHIPUPOBAHUE apEHOB, BHYTPUMOJIEPYIISIpHAS
peaknus Bropia.

du3nyecKkre 1 XMMUYECKUE CBOMCTBA IUKIOAKAHOB (peaKkMy IPUCOEINHEHN U 3aMelleHus). [[puMeHenre IMKI0aKkaHoB.
HNemoncTpanuu. [lapoctep:kHeBble MOJEIN MOJIEKYJ aJIKAHOB JUIS MIUTIOCTPAllU CBOOOIHOTO BpaieHust BOKpyr cBsizu C—C, a
TaK)X€ 3aCIIOHEHHOW M 3aTOPMOKEHHOM KoH(popmaruii 3tana. [lonyyeHune meTaHa W3 alerara HaTpPUsS U THJPOKCUJIA HATPUS.
['openue metana, mponaH-OyTaHOBO# cMecH, mapaduHa B yCIOBHUAX M30bITKAa U HEIOCTAaTKa Kuciaopoaa. B3pbiB cMecu meTaHa ¢
BO31yXoM. OTHOILIEHNE METaHa, IPOIaH-0yTaHOBOW cMecH, OeH3nHa K OpoMHOI Boje U pacTBopy KMNOa.

JlabopatopHsbie onbIThl. M3roToBieHne napaMHUpOBaHHOM Oymaru, MCHBITAHUE €€ CBOMCTB (OTHOILIEHHE K BOJIE U KHUPY).
OOHapy>KeHHe BOJIbI, CA3KH, YTIEKUCIOT0 ra3a B MPOJYKTaX TOPEHHS CBEYH.

TEMA 3. HENPEJAEJBHBIE YI'JIEBOJAOPO/BbI (13/22 u)

AJIKeHbI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYNbl 3TUJIeHA. ['OMOJOrMYecKUil psAJ U M30MEpPHs aJKEHOB
(YrnepogHoro ckenera, TIeOMETpUYecKass WM YuUc-mpanc-u30MepHsi, IOJIOKEHHUsS JBOWHOM CBA3M, MEXKIaccoBas).
HomeHnknarypa ankeHoB.

[TpombliIeHHBIE CLIOCOOBI MOIYYEHUsI AJIKEHOB: KPEKHUHI aJIKaHOB, BXOJASAIIUMX B COCTaB HE(TH M MOIYTHOIO HE(TIHOIO rasa,
JETUIPUPOBAHKE NPEJEIBHBIX YIIIEBOLOPOIOB.

JlabopaTopHbie COCOOBI MOJIYYECHHS AJKEHOB: PEAKIMU AIMMHHUPOBAHMS (JIETaJIOTEHUPOBAHKE), JACTUIpATAIMS CIUPTOB U
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JEraJlOTEHUPOBAHUE  AUTAIOIEHAJKAHOB, a TaKXKe JCTHAPOTAION€HHPOBAHHE  TAJION€HONPOU3BOAHBIX  MPEAEIbHBIX
yriieBo0poioB. [IpaBusio 3alinesa.

PuU3UYECKUE CBOMCTBA AJTKEHOB.

B3anMHOE BIIMSIHHE aTOMOB B OPraHUYECKUX MOJIeKyax. Me3oMepHbIi 3D QeKT.

[TporHo3 peakimoHHOM CIIOCOOHOCTH aNKEHOB. MeXaHU3M peakinii SJIEKTPOPMIHBHOTO MPUCOSTNHEHHUS.

Peakuun npucoeqMHeHUs alKEeHOB: TAJIOTEHUPOBAHUE, THUJIPUPOBAHUE, THAPOraJIOr€HUPOBAHUE, TUPATALIUS, TOJIUMEPU3ALINSL.
[IpaBuno MapkoBHukoBa. Peakiuu okucienust ankeHoB KMnOs (peaknus BarHepa) B BOJHOW M CEPHOKHUCION cCpeje.
[IpruMeHeHne aTKeHOB HA OCHOBE CBOMCTB.

Bbicokomouiekyisipabie  coeauHeHusi. (CTpoeHHME TOIMMEPOB: MOHOMEpP, TMOJHUMEP, OSJIEMEHTAPHOE 3BEHO, CTEICHb
MOJTMMEPU3ALUU.

Jluneiinbie, pa3BETBIEHHbBIC U ceTUAThIE (CIIUTHIC) MOTUMEphl. CTepeoperysipHble U HECTEPEOPETYIISIPHBIC TOJTUMEPHI.
OTHOLIIEHUE TTOJTUMEPOB K HATPEBAHUIO: TEPMOILJIACTUYHBIE U TEPMOPEAKTUBHBIC MOJIUMEPHI.

[Tonumepsl Ha OCHOBE ATHJICHOBBIX YTJIEBOJIOPOJIOB U UX MPOU3BOIHBIX: MOTUITHICH, MOJUIPOIUIICH, MOIUTETPadTOPITUIICH

Y TTOJIMBUHUWJIXJIOPHU/I.

Aaxkaauennl. Kitaccuduxanusi TMEHOBBIX YIJIEBOJAOPOIOB: U30JUPOBAHHbBIC, KYMYJIHUPOBAHHBIC U CONPSIKEHHBIE.

HomenknaTtypa u u3omMepusi JUEHOBBIX YIIIEBOJOPOAOB (MEXKIAcCOBasi, YIIAEPOJHOTO CKENIETa, B3AUMHOTIO MOJIO0KEHUS KPATHBIX
CBsI3€il, reOMeTpUYecKasi).

CtpoeHue cOnpsKEHHBIX alKaJueHOB.
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Crioco0Obl HOJIy4YEHHSI AJIKaJVCHOB: JETUIPUPOBAHUE AJIKaHOB, peaxuus JlebeneBa, AeruaporaloreHUpoOBaHHUE
JUTAJIOT€HAJIKAHOB.

du3nyeckre CBOWCTBA JUEHOBBIX YITIEBOJOPOAOB. XMMUYECKHAE CBOWCTBA IUEHOBBIX YIVIEBOJOPOJAOB: PEAKLIUN IIPUCOETUHEHMS,
OKHCJICHUSI U TOJIMMEPHU3alud — U OCOOEHHOCTH MX MpoTekaHus. HaxoxkieHue B NpupoAe U NPUMEHEHHUE aJIKaJWEHOB.
Teprnensl.

Onacromepsl. HatypanbHblil kKaydyk, Kak IpOAYKT MOJMMEpH3alui u3onpeHa. CUHTeTHUYEeCKHe KayuyKu: OyTaJleHOBbIN KayqdyK
(CBK), tMBUHUIIOBBINA, U30MPEHOBBIN, XJTIOPONPEHOBBIN, OyTaAUEH-CTUPOJIbHBIN. BylkaHu3a1us KaydyKoB: pe3UHbI U 300HUT.
AJIKHHBI. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI allETUIICHA.

["oMosiornueckuil psia 1 ©30MepHUsl AIKMHOB (YIJIEPOJIHOIO CKEJIEeTa, MOJIOXKEHUs TPOMHOU CBsI3U, MeXKilaccoBasd). Homenknatypa
AJIKUHOB.

CriocoObl Moy4eHHUs! aJKUHOB: MUPOJIU3 MeTaHa (B TOM YHUCJIE€ UM OKHUCIMUTEIbHBIA MUPOJU3 MPUPOAHOrO Tasza), KapOWIHBIN
METO/]1, IErUIPOrajJOreHuPOBaHUE JUTAIOT€HAIKAHOB, B3aUMOJECICTBUE COJIEH alleTUIIEHOBBIX YIJIEBOJOPOIOB (ALETUIIEHUOB) C
rajioreHaJIkaHaMHu.

dusnueckre CBOMICTBA ALETWICHOBBIX YIJIEBOJAOPOJOB. XMMHUYECKHME CBOWCTBA. Peakuuu npucoenavHeHus (TUApUPOBAHUE,
raJIoreHUpOBaHUe, TUAPOraIoreHUPOBaHUE, TUApATalls, TpPUMepu3alus aneTuieHa). Peakuus KydyepoBa u nmpaBuio 1bTEKOBA.
Kucnorssle cBolicTBa anknHOB. AnetmineHuasl. Okucienne anknHoB: pactBopoM KMnO4 u ropenue.

OOnacTy NpUMEHEHUsl aleTUIeHa Ha OCHOBe ero cBoicTB. [Ipumenenue romosoroB auerwieHa. [lonumepsl Ha OCHOBe

aliCcTUJICHA. BI/IHI/IJ'IaHeTI/IJ'IeH.
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HNemoncTpanuu. O0bEMHBIE MOJIETU YUC-, MPAHC-NU30MEPOB ainkeHoB. [lonyueHue sTuiIeHa U3 3TaHOJA U JOKA3aTeIbCTBO €ro
HETpeIeIbHOr0 CTpoeHus (peakiuu ¢ OpoMHON Bool u pactBopom KMnOs). ObeciiBeurBaHne STUICHOM OPOMHOW BOJBI U
pacTBOopa mnepMaHraHatra Kanus. ['opeHue sTuieHa. B3anMoneicTBUE alKaHOB M aJKEHOB C KOHLEHTPUPOBAHHOW CEpHOU
KUCIOTOU. Mojenu MoJIeKyn ajJKaJueHOB C W30JMPOBAHHBIMU, KYMYJHUPOBAHHBIMU WU CONPSIKEHHBIMU JIBOMHBIMU CBS3SIMU.
Koarymnsius MieqHOro coka KayqdyKoHOCOB (MoJio4asi, ojlyBaH4YMKa uiu pukyca). Jlemomumepusaius KaydyyKka U I0Ka3aTelIbCTBO
HAJIMYUsl JBOWHBIX CBS3CH B MOJICKyJaX MOHOMEpPOB (peakuuu ¢ OpomMHOW Bojod M pactBopoM KMnQs). O3HakOMIICHHE C
kosutekuen «Kayuyku u pe3sunsh». [lonydenue anerunena u3 kapouaa kanpuusd. O0ObEMHBIE MOJENH AIKUHOB. B3anmonelicTBre
aneTusieHa ¢ OpomHoit Bojoi. BzanmoneiictBue anetminena ¢ pactsopom KMnOs. 'openue aneruiiena.

JlabopaTtopHbie onbIThI. O3HAKOMJIEHHE C KOJUIEKIHUEH MOJIMMEPHBIX 00pa30B MJIaCTMAacC U BOJIOKOH.

IIpakTuyeckast padora 2. [lonyuyeHne MeTaHa U STUICHA U UCCIEAOBAHUE UX CBOKCTB.

TEMA 4. APOMATHUYECKHUE YI'JIEBOAOPO/bI (7/12 1)

Apenbl. [lepBbie cBenennst 00 apomatuueckux coequHeHusix. CTpoeHre MOJEeKysbl OeH30Ja: eArHas 7-3JeKTPOHHAsI CUCTeMa,
WJIA ApOMATUYECKUN CEKCTET.

['omonoruueckuit psga. M3omepusi B3aMMHOTO PAaCIIONIOKEHUs 3aMecTUTesiel B OeH3071bHOM Kojiblle. HoMeHkimatypa apeHoB.
Kcunonsl.

[TpombITiuieHHBIE CTTIOCOOBI MOMy4YeHUs OEH30Jla U €r0 TOMOJIOTOB: apoOMaTH3allus AJTKAHOB MU ITMKJIOAIKAHOB, TPUMEpHU3AIIUs
aneTusieHa (peakiust 3eJIMHCKOT0).

JIaGopatopHbIe CIIOCOOBI MTOTyYSHHS aPCHOB: AIKWJIMPOBaHNE OCH30J1a, ITUPOJIH3 COJIEH apOMAaTUIECKUX KHCIIOT.
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®duznyeckue cBoicTBa apeHOB. [IporHo3 peaknOHHON CIOCOOHOCTH apeHOB. Peakiuu 37aeKTpoPUIBHOTO 3aMEIIeHUs U HX
MEXaHU3M: raJIoreHUpOBaHKe, aakuiupoBanue (peakius Opunensi—Kpadtca), HUTpoBaHue, cyiabGupoBaHUeE.

Peakuuu npucoeiMHEHUA: THIPUPOBAHUE, PAAUKAIBHOE raJOTeHUPOBaHUE. Peakiuy OKUCIICHUSI.

Tonyoun, kak romosior 6en3ona. OcoOOEHHOCTH XMMHUYECKHUX CBOMCTB alKMJI0eH30710B. OpUEHTAHThI MEPBOrO U BTOPOrO POJa.
B3aumHoe BiusiHEE aTOMOB B MOJIEKYJIaX alKWIOCH30JI0B Ha IpUMeEpe peakiuu 3amenieHus. Peaknuu okucnenns. [Ipumenenne
apeHOB HA OCHOBE X CBOMCTB.

HNemounctpanuu. [apoctepxHeBble 1 00bEMHBIE MOJAETH O€H30/a W €ro romojoroB. PacTBopeHue B O€H30J€ pa3IUYHBIX
OpPTaHUYECKUX W HEOPTaHWYECKUX BEUIECTB (Hampumep, cepbl, noaa). O3HakomieHHEe ¢ (U3NYECKUMHU CBOMCTBAMHU OeH30I1a
(pacTBOPUMOCTb B BOJIE, INIOTHOCTh, TEMIIEpATypa IUIABICHHS — BBIICP)KMBAHUE 3aMAsTHHOW aMIlysibl ¢ O€H30J0M B OaHe CO
abaoM). ['opeHne OeH30J1a Ha CTEKJITHHOM manouke. OTHouieHne OeH3ona k OpomHoi Boae W pactBopy KMnOs. Hutposanue
Ooenszona. OTHOLIEHME TONyoJa K Bojae. PacTBopeHue B TONyose€ pa3iMYHbIX OPraHUYECKHMX M HEOPraHMYECKUX BEIECTB
(manmpumep, cepsl, noaa). OdeciBeurnBaHue ToryosioM pactBopa KMnO4 u 6poMHOI BOJIBI.

TEMA 5. IPUPOJHBIE UCTOYHUKHA YT'JIEBOJOPOJOB (5/8 u)

IIpupoauslii ra3 u nonyTHbIA HedTsIHOM ra3. [IpupoaHbIil ra3 u ero coctas. [IpoMbllITIEHHOE UCIIOJIB30BaHUE U TIepepadoTKa
IPUPOIHOTO rasa.

[lonyTHbie HedTsHBIE Ta3bl U UX nepepadoTka. Ppakiuu MOMYTHOrO HE(MTSHOTrO rasa: ra3oBblii OCH3UH, MpOMaH-OyTaHOBas
CMECh U CyXOH ra3.

He¢1b. HedTh, Kak mpupo HBINH UCTOYHUK YTIIEBOIOPOJIOB, €€ COCTaB U (PU3MYECKUE CBOMCTBRA.
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YraeBogopoasl Kak MpeIMET MEKAYHAPOJHOTO COTPYIHUUECTBA U BayKHEHIIAas OTpaciib 3KOHOMUKH Poccun.

[IpombinienHas nepepadborka HedTu. Pektudukanus (ppakiuonHas neperonka). @pakuuu HedTH: OCH3MHOBAS, JTUTPOUHOBAS,
KepocuHOBasi, razoitsib, MazyT. ConsapoBeie Macia. Bazenun. Ilapadun. ['yapon. KpekuHr HeTenpoayKTOB: TEPMUUYECKUIA,
KaTaJTUTUYCCKUH, TUIPOKpeKuHT. Pudopmunr. [{uknuzamus. Apomatuzanus. [leToHanmornHas cCTOUKoCcTh OeH3nHa. OKTaHOBOE
YHUCJIO.

Kamennbiii yroab. IlpoMblinieHHas nepepadoTka KaMeHHOro yris. HaxokJeHue B MpuUpoje U COCTaB yriiel: KaMEHHBIN
yroJib, AaHTPAITUT, OYPHIN yTOJIb.

KokcoBanwne u ero mpoayKThl: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HaJICMOJIbHAS BOJa, KOKCOBBIH ra3. ['asudukanus yris. BoasHoit
ra3. Karanutuueckoe ru ApupOBaHUE YTJIA.

TEMA 6. THAPOKCUJICOLEPXKXAINIUE OP'AHUYECKHUE BEHIECTBA (11/20 v)

Cnuprsl. [lonarue o cnuprax, uctopus ux nzydyeHust. OyHKIHOHAIbHAS TUAPOKCUIIbHAS TPYNIA.

Knaccudukanus coupToB: MO TUMY YIJIEBOAOPOAHOrO paaukaia (mpeaesibHble, HEMpeAesbHbIC, apOMaTUYECKUe), MO YUCITY
TUAPOKCWIBHBIX TPYNI B MOJIeKyJie (OHO- U MHOTOAaTOMHBIE), TIO THIy YTJEPOJHOIO0 aToMa, CBS3aHHOTO C THAPOKCUIBLHOMN
rpynnoi (nmepBUYHbIC, BTOPUYHBIE, TPETUYHBIE).

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ CHUPTOB. ['OMOJIOTMYECKUN PsiJi MPEACIbHBIX OJHOATOMHBIX CIIMPTOB.
N3omepust (monoxkeHus: GyHKIIMOHAIBHON IPYIIIBI, YTIEPOJHOTO CKENeTa, MEXXKIAacCoBasi) 1 HOMEHKIJIATypa alIkaHOJIOB.

OO1ue crmocoObl MOMy4YeHUsl aIKaHOJIOB: THUApATAlMs AJIKEHOB, THAPOJIM3 TajloreHaIKaHOB, BOCCTAHOBJICHHE KapOOHMIIbHBIX

COG,[[I/IHCHI/If/'I. CnocoOb1 IIOJYUYCHHUA HCKOTOPBIX aJIKAHOJIOB: MCTHJIOBOIO CIIMPpTa — peaKuHeﬁ MCJIOYHOIro TIHuapOJIn3a
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XJIOPMETAaHA U U3 CUHTE3-Ta3a; STUIOBOIO CIIUPTa — CIUPTOBBIM OPOKEHHEM TIIIOKO3bI U TUApATALMEN dTUIIeHA; Iporanoia-1—
BOCCTaHOBJICHHEM MPOMUOHOBOIO aJIbJETHIa; MPONaHoJa-2 — THIPUPOBAHUEM alleTOHA U TUpaTalieil mponuieHa.
duznyeckue cBOMCTBA cnupToB. BogopoaHas cBs3b. [IporHo3 peakiimoHHONW CIOCOOHOCTH MPENETbHBIX OJIHOATOMHBIX CIIMPTOB
U €ro IMOATBEPKJEHUE MPU PACCMOTPEHUU XUMHUYECKHUX CBOMCTB CIHUPTOB: KHUCIOTHBIE CBOMCTBA, PEAKIIMU HYKJICO(DUILHOTO
3aMEIIeHHsI C TAJOTEHOBOIOPOAaMH, MEKMOJICKYIISIpHAst U BHYTPUMOJICKYJIIpHAs IeruaApatanus (MOoJIy4eHHe IPOCThIX 3PUPOB U
QJIIKEHOB), PEAKIINH JIETUAPUPOBAHUS, OKUCIICHUS U dTepUDUKAITIH.

Huzmue u Boiciiue (kupHble) cnupThl. CuHTeTHueckue Morotue cpeactsa (CMC). ObmacTy npuMeHEHUs METaHoJIa Ha OCHOBE
ero cBoMcTB. TokcMYHOCTh MeTaHojia. O0JacTH MPUMEHEHUs 3THJIOBOTO CHUPTAa HAa OCHOBE €r0 CBOMCTB. AJIKOTOJIU3M Kak
COIMATIBHOE SIBJICHUE U €r0 MPOodUIaKTHKA.

MHoroaromMHble CHUPTbI. ATOMHOCTh COUPTOB. [NMKonM w raunepuHbl. M3omepus, HOMEHKIATypa W IOJYyYEHHUE
MHOT'OATOMHBIX CIHUPTOB.  OCOOEHHOCTH XHMMHYECKUX CBOMCTB MHOTOATOMHBIX cHUpTOB. KauecTBeHHas peakuus Ha
MHOTOAaTOMHBIE€ CITUPTHI.

DTUJIEHTJIUKOJIb U TJIMIEPUH, KaK IPEACTABUTEIN MHOTOATOMHBIX CIUPTOB. VIX mpruMeHeEHUE.

®enoubl. CocTaB U CTPOCHHE MOJEKYNIbl (peHona. ATOMHOCTh (eHosioB. ['oMonorudeckuil psij, M30MEpUsl U HOMEHKJIATypa
(dheHoI0B.

CriocoObl monyueHnus (eHosna: U3 KaMEHHOYTOJIBHOM CMOJIBbI, KYMOJIBHBIA CIOCOO, M3 TalOT€HAPEHOB M METOJOM IIEIOYHOTO
TJ1aBa.

duznyeckue cBoicTBa (HeHOI0B. XMMUYECKHE CBOMCTBA (DEHOIA: KHCIOTHBIE CBOMCTBA, OKUCIECHUE, PEAKIIUU IEKTPOPUIHLHOTO
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3aMeleHust (raJoreHupoBaHue, HUTPOBAHUE), TOJIUKOHACHCAITHS.

KadectBeHnHbIe peakiuu Ha (HEHOJ: ¢ OpOMHOM BoI0M U pacTBopoMm xJopuaa xkene3a(lll). [Ipumenenue dheHoOB.
HMemoncrpanun. IllapoctepkHEeBble MOAENIM MOJIEKYJI OJHOATOMHBIX M MHOTOATOMHBIX CHUPTOB. DU3NUECKHE CBOICTBA
ATaHoJa, mpornanoia-1, 6yranona-1. BzaumopeiictBue HaTpusi co cnupToM. BzanMojeicTBue criupTa ¢ paCTBOPOM JIUXPOMATa
Kanmus B cepHoit kucnote. [lomyuenue crmokHoro s¢upa. Ilomyuenue stunena w3 stanona. CpaBHEHHE pEAKIUNA TOPECHUS
TUIIOBOTO U MPOMUIOBOTO cnupToB. OOHapyKeHHE 3TUIOBOTO CHUPTA B Pa3IMUYHBIX MPOAYKTaX C MOMOIIBIO HOA0()OPMHOM
npoOwl. BzammopeiictBue rhunepuHa co cBexkeocaxkaeHHbIM CU(OH)2. Pacmo3HaBanme BOJHBIX PAcTBOPOB TIIMIICPUHA
u 3TaHosia. OTHOILIEHUE STUIICHTIUKOIIA U TIUIEPUHA K BOJE M OPraHMYECKUM PAacTBOpHUTENsIM. PacTBopuMoCTh (heHoNla B BOJE
npy OOBIYHOM M TOBBIIIEHHON Temmneparypax. BeitecHeHue (eHona u3 QeHossATa HaTpusl yroiabHOM KucinoTtoi. KauecTBeHHBIE
peakiuu Ha peHour: odecnBeunBaHue OpoMHOM BoJbl M ¢ pacTtBopoM FeClz. ObecieunBanue dpeHomna pactsopom KMnOs.
IIpakTuyeckas padora Ne 3. MccienoBanue CBOWCTB CIIUPTOB.

TEMA 7. AJIBAETUbI U KETOHBI (7/10 4)

Aabaeruabl. AnbJIeruibl Kak KapOOHWIbHBbIE OpraHuueckue coenvHeHus. CocTaB MX MOJIEKYJ U DJIEKTPOHHOE CTPOEHHUE.
['omonoruueckuii psia, 30Meprs U HOMEHKIIATYpa albACTHIOB.

CriocoObl TOJIy4eHHMsI: OKHUCJIEHHE COOTBETCTBYIOIIMX CIUPTOB, OKHCIEHHE yrieBojopoaoB (Bakep-mpouecc), ruapartanus
QIKUHOB, MUPOJIN3 KapOOHOBBIX KUCIIOT WM UX COJIEH, IEIOYHOU TUAPOIU3 AUTaJIOT€HATKAHOB.

®duznyeckue cBOMCTBa anmplerusioB. [IporHo3 peakimOHHOW CHOCOOHOCTH allbJECTHUIAOB. XHUMHUYECKHE CBOMCTBA: pPeaKIUU

npucoenuHeHrs (IIMaHOBOJOPO/a, THUAPOCYIb(PHUTa HATpus, peakThBa [puHbIpa, TUAPUPOBAHUE), PEAKIIUU OKUCICHUS
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(cepeOpsinoro 3epkana u  komruiekcamu Meau(Il)), peakuum koHaeHcauuu (aapfoibHAsh U KPOTOHOBAs, C a30TUCTBIMHU
OCHOBAaHMSIMHU U MOJMKOHJEHCALMH ), PEAKI[UU 3aMELIEHUS 10 OL.-YTJIEPOJHOMY aTOMY.

Ketonsl. KeTons! kak kapOoHMIbHBIE coequHEeHHsI. OCOOEHHOCTH COCTaBa U AJIEKTPOHHOTO CTPOCHHS UX MOJIEKYJI.
['omonoruveckuii psi, U30MepHsi © HOMEHKIATypa KeTOHOB. CriocoObI MOTy4YeHHsI KETOHOB.

dusnueckre CBOMCTBA KETOHOB. [IpOrHO3 peakimoOHHON CITIOCOOHOCTH KETOHOB.

XVMMHUYECKHE CBOMCTBA: pPEaKUWU NPHUCOEAUMHEHUS (LIMAHOBOJOPOJAA, THUIpOCYIb(pUTa HATpus, peakThBa [puHbspa,
TUAPUPOBAHUE), PEAKIIMHM OKHCIICHUS, PEAKIIUU 3aMEIICHHS 110 O-yTIEPOJHOMY aTOMY.

HNemoncTpanuu. [apocrepxueBbie n Crroapra—bpurnedba mozaenu anpaeruaoB. OkucieHue OeH3albAeruia KHUCIOPOIOM
Bo3ayxa. [lonydyenue gpeHondopmanbaeruiHOro nojauMepa.

JlabopatopHubie onbIThl. [lonmydeHue ykCycHOTo anbJeruga OKHUCIeHHeM J3TaHosia. O3HaKOMJIEHHWE C (PU3NYECKUMHU
CBOMCTBaMHU aJbAETUJOB (aLeTanbleruia 1 BOJHOIO pacTBopa (popmanpaerunna). Peaknus «cepeOpsiHOro 3epkanay». Peakuuns
c ruapokcuaoM meau(ll) npu narpeBanun. OTHOLIEHUE alle€TOHA K BOJE. ALIETOH KaK OPraHUYECKUNA PaCTBOPUTEIb.
IIpakTnueckas padora 4. VccienoBanue CBOKWCTB aJIbJETUIOB U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTBI 1 UX ITPOU3BO/HBIE (13/20 4)

KapOonoBbie kuciaorpl. Ilonstue o kapOoHOBBIX kucioTax. Kiaccupukanus KkapOOHOBBIX KHUCIOT: IO MPUPOJE
YIJIEBOJIOPOJHOTO PajavKala, M0 YKUCIAy KapOOKCHIIBHBIX TPYII. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIbHON
rpynnsl. KapOOHOBBIE KUCIIOTHI B IPUPOJIE.

['omonornueckuii psAaa IpeaACIbHBIX OJJHOOCHOBHBIX Kap60HOBBIX KHCJIOT. I/IBOMepI/IH W HOMCHKJIATYpaA.
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[Tonyuenue kKapOOHOBBIX KHCIIOT OKHCIEHHEM aJIKAaHOB, AJIKEHOB, MEPBUYHBIX CIIUPTOB M ajbICTHUIOB, a TAKXKE THUIAPOIHA30M
(TpuUrasoreHaJIKaHOB, HUTPUJIOB).

[Tonmyuenne MypaBbMHON KHCJIOTHI B3aWMOJCWUCTBHEM THAPOKCHAAa Hatpus ¢ okcugoM yraepoxa (II), ykcycHoit —
KapOOHMJIMPOBAHMUEM METHIJIOBOTO CIIUPTA M OPOKEHHEM 3TaHOJIA, MPOMTMOHOBON — KapOOHWIMPOBAHUEM ITHIICHA.

®dusnyeckue CBOWCTBA KapOOHOBBIX KHCJIOT, OOYCIOBICHHBIE MOJSPHBIMA MaccaMH M BOJOPOJIHBIMH CBs3siMu. [IporHos
XUMHUYECKUX CBOMCTB KapOOHOBBIX KHCIOT. OOIue cBOMCTBA KUCIOT. Peaknuu mo yriaeBogopomHomMy paaukany. OOpa3zoBaHue
(GYHKITMOHATBHBIX IPOU3BOIHEIX. Peakius stepudukannn. OOpa3zoBaHre TAIOTCHAHTUIPUIOB, aHTHAPUIOB, AMHI0B, HUTPUJIIOB.
MypaBbuHas ¥ YKCyCHAsl KHCJIOTBI, KaK MPEICTABUTENN MPEIETbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOTHI. [ladpMuTHHOBAS U
CTCApUHOBAsT KHCIOTHI, KaK MPEJCTABUTEIN BBICIIMNX  MPEACITBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. AKpWIOBas W
METaKpHUJIOBasl KHUCIIOTBI, KaK TMPEICTABUTEIN HEMPEIACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OJewHOBas, JHMHOJIEBAS
Y JIMHOJICHOBAs, KaK MPEICTABUTENN BBICIINX HEMPEACTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. beH30iHas 1 caIuITUiIoBas,
KaK TPEJACTABUTEIN apOMATHYECKUX KapOOHOBBIX KHCJIOT. JI[ByXOCHOBHBIC KapOOHOBBIE KHCJIOTHI Ha TPHUMEpE IIaBEIICBOM.
[TpumeHeHue U 3HaYCHUE KapOOHOBBIX KHCIIOT.

Cosm kapOoHOBBIX KuCJ0T. Mbpuia. Ilomydenuwe coseli kapOOHOBBIX KHCIOT Ha OCHOBE OOIIMX CBOWCTB KHCIOT:
B3aMMOJICHCTBHEM C AaKTUBHBIMH METAJlJIJaMH, OCHOBHBIMHU OKCHJIaMH, OCHOBaHUSMH WIH COJIIMH. [lomydeHue cosei
KapOOHOBBIX KHUCJIOT MIEIOYHBIM THIPOIM30M CIIOKHBIX dPUPOB. XHMHUYECKHE CBOWCTBA COJICH KapOOHOBBIX KHCIIOT: THAPOJIN3
10 KaTHOHY, PEaKIMd MOHHOTO OOMEHa, MUPOJH3, JIEKTPOJIN3 BOAHBIX pacTBOpoB. Mbuia. JKECTKOCTh BOJABI M CHOCOOBI e

ycrpanenus. [IpuMenenue coneit kKapOOHOBBIX KUCIIOT.
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Caoxunblie d3¢pupbl. CTpoeHHE MOJIEKYJ, HOMEHKJIATYpa U M30Mepusi CIOXKHBIX 3¢upoB. Ux ¢usnueckue cpoiictBa. CriocoObI
MOJIYYEeHHSI CIIOKHBIX A(UPOB: peakius dTepUPUKAINK, B3AUMOJICHCTBUE CIUPTOB C aHTUIPHUAAMU WIH TaJOre€HAHTUIPUIAMU
KHUCIIOT pEaKIMe MONIMKOHACHCAIIMM Ha TMpUMEpPE MOIydeHUs MNoJudTHIeHTepedTanata. XUMUUYECKUE CBOMCTBA CIIOXKHBIX
a¢upoB: TUIPOaU3 U ropenue. [IpumeHenue ciIoKHbIX 3PUpoB.

Bocku u axupsbl. Bocku, nx crpoeHue, cBOMCTBa U KiacCU(UKAIMS: pacTUTEIbHBIC U KUBOTHBIC. bruonorudeckas poib. XKupsl,
X CTPOCHHUE W CBOICTBA: OMBUICHHUE, THAPUPOBAHUE PACTUTEIBHBIX >XKUPOB. buojornueckas pojb KUPOB. 3aMEHa KUPOB B
TEXHUKE HEMUILEBBIM CHIPHEM.

JMemoncrpanuu. [HlapoctepxxneBbie u CTioapra—bpurieda Moaenu anbIeruaoB.

Oxucnenue OeH3anpaeruaa KuciaopoaoM sozayxa. llonyuenne gpenondopmansaerngaoro nonmumepa. Llapoctep:xHeBbie Moaenu
MOJIEKYJT KapOOHOBBIX KUCIOT. Tabnuna «Knaccuduxanust kapOoHOBBIX KUcIoT». Dusnueckre cBOCTBA 3TaHOJa, MponaHoia-1,
oyranona-1. Ilomyuenue yxkcyHomszoammiioBoro sdupa. Kosiekuus opraHudeckux KuciaoT. OTHOIIEHHWE NpeAeNIbHBIX U
HETpeJIeIbHbIX KUCIOT K OPOMHOM BOJIe M pacTBOpY mepmaHraHata kanus. [lonyuenue mbiia u3 sxupa. CpaBHEHHE MOIOIIUX
cBoMcTB x03siicTBeHHOTO Mbl1a 1 CMC B x€ctkoit Bojae. Komnekuus cnoxubix 3¢upoB. [llapoctepkHeBbie MOACIN MOJICKYIT
CIIOXHBIX 3(UPOB M HM30MEPHBIX UM KapOOHOBBIX KUCHOT. [lomydeHune mpHUSATHO MaXHYLIEro cioxHOro 3dupa. OTHolIEHUE
CJIMBOYHOT0, TI0JICOJTHEYHOTO, MAITMHHOT'O Macesl U MaprapuHa K BOJHBIM pacTBopam opoma u KMnQOa.

JlabopaTtopHbie onbITbl. O3HAKOMIIEHHE C (PU3UYECKHUMH CBOMCTBAMU HEKOTOPBIX MPEACNbHBIX OJHOOCHOBHBIX KHCIOT:
MYypaBbUHOM, YKCYCHOM, MaciIsiHOM. OTHOIIEHUE Pa3JIMYHbIX KUCIOT K BoJie. B3auMoaencTBre pacTBOpa YKCYCHOM KUCIIOTBI: C

metauiom (Mg wmu Zn); okcuaom meramia (CuO); rumpokcuaom metamia (Cu(OH)2 mmm Fe(OH)s), combro, (Na2COs u
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pacTBopoM MbuIa). O3HaKOMJIEHHE C oOpasnamMH CIO0XHBIX 3(pupoB. OTHOIIEHHE CIOKHBIX 3(UPOB K BOJE U OPraHUYECKUM
BellecTBaM (KpacuTensiM). BriBeleHuE JKMpPHOro MSATHAa C MOMOIIBIO CIOXKHOTO 3(dupa. PacTBopuMOCTH KHpPOB B BOJIE
Y OPraHU4ECKUX PACTBOPUTEIISX.

IIpakTuyeckas padora 5. MccnenoBanue CBOMCTB KapOOHOBBIX KUCIOT U UX MTPOU3BOIHBIX.

TEMA 9. YI'JIEBO/JbI (10/13 u)

YraeBoabl. CocTaB MOJNEKyN YIJIeBOJOB M UX crpoeHue. Knaccudukanus yriaeBoloB: MOHO- JIUM-, OJHMIO- U MOJUCAXapUIbl;
KETO3bl U AJIBJI03BI; TETPO3bI, IIEHTO3bl, F'EKCO3bl. BOCCTaHABIMBAIOIIME W HEBOCCTAHABIMBAIOUIME YIieBOAbl. buonornyeckas
POJIb YIJIEBOJIOB M 3HAYEHHUE B )KM3HU YEJIOBEKA.

Monocaxapuabl. CTpoeHHE MOJEKYJIBl U (PU3UYECKUE CBOMCTBA IIIOKO3bI. L{MKinyeckre (popMbI TIIFOKO3bl U UX OTPAKEHHE C
nomoieio hopmyn Xeyopca. I'muko3uanbiil ruapokcuii. a-D-rimoko3a u f-D-rimrokoza. Tayromepust kak pe3ysabTaT paBHOBECHUS
B PACTBOpPE TIIFOKO3BI.

[Tosyuenune rimroko3bl. DoTocuHTE3. XMMHUUYECKHE CBOMCTBA: PEAKLUMU 110 ANbACTUIHOM M IO THIPOKCWIBHBIM T'PYIIIAM.
CrnupToBO€, MOJIOUHOKUCIIOE U MAaCIITHOKUCIOE OPOKEHNUS TIIFOKO3BI.

®dpykTo3a Kak n3omep rioko3sl. CTpyKTypa U pu3nueckue 1 XMMUYECKHUEe CBOMCTBA.

Hucaxapuabl. CtpoeHue monekysn aucaxapuaoB. Caxaposa. Haxoxaenue B npupoge. IIpou3BoAaCcTBO caxapo3bl U3 caxapHOU
CBEKJIbI. XMMHUYECKUE CBOMCTBA caxapo3bl. JIakT0o3a U ManbTO3a Kak H30MeEpPbI caxapo3bl. MX CBOKCTBA U 3HAUYCHUE.
HMoaucaxapuasl. CtpoeHue Mosiekys nonucaxapuioB. Kpaxman. CoctaB U cTpoeHHE €ro MOJIEKYJ. AMHJI03a U aMHJIONIEKTHH.

XHUMHYECKHE CBOMCTBA: ITuApPOJIN3 U KAYCCTBCHHAA PCAKIHA. HaXO)KI[CHI/Ie B IIPUPOJACLC, ITOJIYICHUC KpaxMajla 1 €0 IPUMCHCHUC.
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buonoruueckas poib Kpaxmaia.

Crpoenne MoJieKyn 1esutono3bl. CBOMCTBA IEIUTIONO3bI: 00pa30BaHME CIOXHBIX 3(QHUPOB U TPOIYKTOB AJKUIUPOBAHUS.
HutpaTel 1 aneraTsl LEJUII0JI03b — OCHOBA IOJYYEHHUsI B3PbIBUATHIX BEIIECTB M HMCKYCCTBEHHBIX BOJIOKOH. HaxokieHue B
npupojie 1 e€ Guonoruueckas posib. [IpuMeHeHne nemuToa03sl

JNemoncTpanuu. O6pa3ipl yrieBofoB U uzaenuil u3 Hux. [lonydyenue caxaparta KajabIusl U BBIJCJICHHUE CaXxapo3bl U3 pacTBOpa
caxapara Kanblus. Peakius «cepeOpssHOro 3epKaay IS TIoKo3bl. Peakiinu ¢ (yKCHHCEPHUCTOM KUCIOTOM.

OTHomeHne pacTBOPOB caxapo3bl U MajabTO3bl K ruApokcuay menu(ll). O3rakomienne ¢ GU3NUYECKIMHU CBOMCTBAMHU KpaxmMala.
[Tomydyenne kpaxMaiabHOTO KieicTepa. O3HakoMiIeHHE ¢ (DU3WYECKUMU CBOWMCTBaMH IeJUT0J03bl. [lomydeHue HHUTpPATOB
LEJUTIOJIO3BI.

JlaGopaTopHble onbIThl. O3HaKOMIICHHE C (PU3MYECKUMH CBOMCTBAMH TJIIOKO3bl. B3anmoielicTBUE TIIIOKO3bI ¢ THAPOKCUIOM
meau(ll) mpu xomHaTHON Temmeparype W Hpu HarpeBaHuu. KHCIOTHBIA THIpoNW3 caxapo3bl. KadecTBeHHas peakiusi Ha
KpaxMajl. O3HaKOMJIEHHE C KOJUIEKIIMEN BOJIOKOH.

IIpakTnueckas padora 6. MccnenoBanue CBOMCTB YIJIEBOIOB.

TEMA 10. ABOTCOAEPKAIIUE OPTAHNYECKHUE COEJUHEHUSA (15/25 4)

Amunbl. [lonstue 06 ammnax. Krnaccudukaiuss aMMHOB: N0 YHUCITY YIJIEBOJOPOJIHBIX DPAJMKAIOB (IMIEPBUYHBIE, BTOPUYHBIE,
TPETUYHBIE) U 110 UX Mpupojie (anudaTuieckue, apoMaTUIECKUe U KUPHO-aPOMATUUECKHE).

DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aMUHOB. [ OMOJIOTHUECKUI psijl, ”30MEPHUS U HOMEHKJIAaTypa MpeIeIbHbIX

anudaTHuecKkux aMMHOB. [ OMOOTHYeCKuid psijl, K30MEPUSI © HOMEHKIIaTypa apOMaTHUYECKUX aMUHOB.
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CriocoObI nony4yeHus: anudarniyeckux aMUHOB: B3aUMOJICHCTBUEM aMMHaKa CO CIIUPTaMU, B3aMMOJIEHCTBUEM TaJIOT€HAIKAHOB C
aMMHAKOM, B3aUMOJEHCTBHEM COJIEH AIKUIAMMOHUS CO IIETOYAMU

CriocoObl MONMy4YeHUs! apOMaTHYECKUX aMHHOB: BOCCTAaHOBJIICHMEM apOMAaTHUYECKHX HUTPOCOCAMHEHHM (peakius 3WHHUHA),
B3aUMOJICICTBUEM APOMATUYECKUX AMUHOB C FaJICHAJIKAHAMH.

[IporHo3 peakIMOHHOW CHOCOOHOCTH aMHWHOB HA OCHOBE WX JJIEKTPOHHOTO CTPOEHHUSA. XWMHUYECKHE CBONCTBA aMUHOB, Kak
OPraHWUYECKUX OCHOBaHMHA. Peakimmm 5>IeKTpOPMIBHOTO 3aMEIIEHUsS apOMATHYECKUX aMUHOB, Peakiuum OKHCICHUS,
ankunupoBaHus. OOpa3zoBaHue amugoB. B3aumoneiicTBue aMUHOB ¢ a30TUCTOM KucCIIOTOH. IIpuMeHeHHe aMHUHOB Ha OCHOBE
CBOMCTB.

AMUHOKUCIOTHI. [ToHsAaTHEe 00 amuHOKuCI0TaX. CTPOCHHE MOJIEKYJI U HOMEHKJIATypa aMUHOKUCIIOT.

CrnocoObl TOJNyYEHUs] aMHHOKHUCIOT: THUJpOJiK3 OENKOB, CHUHTE3 Ha OCHOBE TaJIOT€HOMPOU3BOJHBIX KapOOHOBBIX KHUCIOT,
[MAHTUJIPUHHBIA CUHTE3, OMOTEXHOJIOTUUECKUN CTI0CO0.

dusnyeckue CBOWCTBA aMUHOKHUCIOT. AMMHOKHUCIOTHI Kak amM(pOTEepHbIE OpPraHWYECKHE COCIUHCHUS: B3aUMOJICHCTBHE C
KHCJIOTaMH U IIeJIo4amMu, 00pa3oBaHue OUTIOISIPHOTO HOoHA. Peakiinu s3Tepudukaiiu U KOHIEHCAIUH.

[lentunHast cBsA3b W moJMnenTUAbl. KadecTBEeHHbIE pEaKIMM HA aMUHOKHUCIIOTHI: HUHUTHIPUHOBAS U KCAHTOIPOTEMHOBAHMS.
[IpuMeHeHrne aMUHOKHUCIIOT U OMOJIOTHYecKas poJib MENTHIOB.

Beaxn. CtpykTypsl MoJieKys O€lIKOB: MEpBUYHAs, BTOpUYHAsA, TpeTUyHas, yeTBepTuyHasi. Cunrte3 O6enkoB. CBOMCTBa OEIKOB:
JeHaTypalus, TUAPOJIN3, KAUeCTBEHHBIE peakini. buonornueckue GyHKIUU OCIIKOB.

HyxneunoBbie kuciaotThl. [lonarue o0 azoructbix ocHoBanusix. Hykineunosbie kucinotel: PHK u JIHK. Hykneotunsr u ux
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cocta. Cpasaenue JJHK u PHK u ux ponb B nepeagaun HacjaeACTBEHHBIX TPU3HAKOB OPTaHU3MOB U OMOCHHTE3€e OemKa.
HMemoncTpanuu. Ousndeckue cBoiicTBa aHwinHa. OTHOLIEHHE O€H30J1a U aHUIMHA K OpoMHO#M Boje. Kosekuus aHUIMHOBBIX
Kkpacureneil. ['openne metunamuHa. B3anmonelicTBue MeTuaaMHHA M aHWIMHA C BOJOM M KucioTaMu. OKpallMBaHHUE TKaHEW
AHWIMHOBBIMU KpacuteisiMu. [uiponu3 OenkoB ¢ momoinplo nerncuHa. OOHapykeHne (PyHKIMOHAIBHBIX TPYIIT B MOJEKYJax
aMUHOKHUCIIOT (Ha mpumepe riununHa). OOHapyXKeHHEe aMUHOKHCIOT C TIOMOIIBI0 HUHTUApHWHA. PacTBopeHne W ocaxkaeHue
oenkoB. Jlenaryparnus 6enkoB. KauecTBennsie peakiuu Ha 6enku. Mogenu JIHK u paznuansix Bumos PHK.
JlaGopaTopHbie onbIThl. VI3roTOBIEHUE MIAPOCTEPKHEBBIX MOJENIECH MOJEKYJI M30MEPHBIX aMUHOB. M3rotoBneHue mojenei
npocTelmux nentuaoB. PacTBopenue 06e1KoB B Boje U uX Koarymsinus. OOHapyxeHune Oelika B KypHHOM SHIE 1 MOJIOKE.
IIpakTuyeckas padora /. AMUHBI. AMUHOKUCIOTHI. benku.
IIpakTuyeckas padora 8. UneHTudukaius opraHn4ecKux COeAUHEHUH.

Oo0mas xumus. 11 kiace
TEMA 1. CTPOEHHUE ATOMA. IEPUOINYECKHWH 3AKOH U MTEPHOJUYECKASI CACTEMA XUMHNYECKHUX
SJIEMEHTOB JI. U. MEHJIEJIEEBA. (10/15 u).
Crpoenne atoma. CioxHoe cTpoeHue aroma. JlokazaTreabCTBa ATOrO: KATOJHBIE M PEHTICHOBCKHE Jyud, (oTodddexr,
paaoOaKTUBHOCTb. OTKPBITHE 3JIEMEHTAPHBIX YACTHUL: 3JEKTPOHA M HYKJIOHOB (MPOTOHOB M HEUTpoHOB). Monenu TomcoHna,
Pesepdopaa, bopa. IToctynatel bopa. CTpoeHue aroma B CBETe KBAHTOBO-MEXaHUYECKUX MPEACTABICHUN.

HyxkJioHbI (IPpOTOHBI U HEUTPOHBI), HYKIUIbL. [loHsTHE 00 M300apax U u3oTonax. SaepHble peakiuu U UX ypaBHEHUS.
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KopryckyJsspHO-BOJHOBOM Jyajiu3M 3JeKTpoHa. [IOHATHE SJICKTPOHHOM OpOMTaIM M 3JIEKTPOHHOro obmaka. S-, p-, d- u f-
opoutanu. Kantosbsie uncia. CTpoeHUE 3JIEKTPOHHON 000JI0UKH aToMa.

[Topsiiok 3amoHeHus PJIEKTPOHAMH aTOMHBIX OpOUTajell B COOTBETCTBUM C MPUHIIMIIOM MUHUMYMa SHEpruu, 3amnpetom [laymnmu,
npaBwiIoM XyHJa, MpaBuiioM KiedkoBCKOro. DIeKTPOHHBIE (POPMYIIBI aTOMOB U MOHOB.

Ilepuoguuecknii 3axon . U. MengeseeBa. Ilpennochimku  OTKpBITHSA:  PabOTHl  MPEIIECTBEHHUKOB,  PEHICHUS
MEKJIYHApOJIHOTO Che3[a XUMUKOB B I'. Kapiicpys, nuunocTtHble kayecTBa 1. 1. Menaeneena.

OTKpBITHE TIEPUOTUIECKOTO 3aKOHA. MeHpeneeBckass GopMyIMpOBKa MEPHUOIUYECKOTO 3aKOHA. B3anmMOCBsI3b MEpUOANIECKOTO
3aKOHA U Teopuu cTpoeHus atoMa. CoBpeMeHHas: GOpMYIMPOBKA MEPUOANIECKOTO 3aKOHA.

B3auMoCBs3b MEPUOANYECKOTO 3aKOHA U MEPUOAUUYECKON cucTeMsbl. [lepuoanueckas cucrtema u ctpoeHne aroma. Ouznyeckui
CMBICJT CHMBOJIMKH MTEPUOJIMNYECKON CUCTEMBI.

M3meHeHne CBOMCTB AJIEMEHTOB B MEPUOJIaX U Tpynmax, Kak GyHKIUS CTpOeHUs uX aToMoB. [loHsiTHE 00 SHEpruy MOHU3ALNY U
CPOJICTBA K DJIEKTPOHY.

[leproAMYHOCTh UX U3MEHEHUS] METAUIMUYECKUX M HEMETAUIMYECKUX CBOMCTB AJIEMEHTOB B TPYIINAX U MEPHOJax, Kak (PyHKIIUS
CTPOEHHUS ANEKTPOHHBIX 000JI0UEK aTOMOB.

3HaYCHHUE MIEPUOJINYECKOr0 3aKOHA U IEPUOJUYECKON CUCTEMBI.

Jemoncrpanun. Potoddpdexr. Katomauele nyun (yeKTpoHHO-Ty4eBble TpyOku). Iloprpersi Tomcona, Pesepdopma, bopa.
[Toptpersl MBanenko u I'anona; bepuenuyca, /lebepeiinepa, Hpronenaca, Menaeneera. Mojenu opourtaiei pazaundHoit GopMel.

CrexTpsl MOTJIONIEHUS U UCITYCKAHUS COEIMHEHUN XUMHYECKUX 3JIEMEHTOB (C MOMOILBIO CHEKTPOCKOIA). Pa3nuuHbie BapuaHThI

32



TaOJIUIl TEPUOIUYECKON cuctemMbl Xxumuueckux nsnemeHtoB JI. M. MenneneeBa. OOpasibl MPOCTHIX BEIIECTB, OKCUIIOB U
TUAPOKCUAOB 3JIEMEHTOB TPETHETO MEPUOJIA U JEMOHCTPALU UX CBOWCTB.

TEMA 2. XUMHWUYECKAS CBS3b U CTPOEHUE BEILECTBA (10/14 1)

XuMmnueckasi cBsi3b. lloHsitue o Xxumuueckoi cBsi3M. OCHOBHBIE XAPAKTEPUCTUKH XUMHUYECKOW CBSA3U: SHEPrus, JJIMHA,
JTUTIOJIbHBIM MOMEHT.

HMonHasi xuMu4ecKas CBS3b W HMOHHBIE KPUCTAJUTMUECKHE PEIMIETKH. 3aBUCUMOCTh (PU3MUYECKHX CBOWMCTB BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PELIETKHU.

Bozoyxnéanoe coctosamne atoma. [loHsite o xKoBaseHTHOU cBsi3u. OOMEHHBIH MEXaHW3M 00pa30BaHHS KOBAJICHTHOW CBS3H.
DIEKTPOOTPULATENBHOCTE. HanpaBlneHHOCTh KOBAJE€HTHOM CBS3M, €€ KPAaTHOCTb. G- W T- CBS3H. J(OHOPHO-aKLIENTOPHBIN
MeXaHu3M OOpa30BaHMsI KOBAJEHTHOM CBS3U. THIBI KPUCTANIMYECKUX PEHIETOK C KOBAaJEHTHOM CBS3bIO: aTOMHas U
MOJIEKYJISIpHASL.

3aBUCUMOCTb (PU3MUYECKUX CBOMCTB BEILIECTB OT THMA KPUCTAIIMYECKOMN PELIETKH.

[Tpupona xuMuyeckoi CBA3M B MeTayliax U ciuiaBax. OOmue pu3ndeckue CBOMCTBA METAIOB: TEIUIO- U 3JIEKTPONPOBOIHOCTD,
IJIACTUYHOCTh, METANTMYECKUN 0JIECK, MATHUTHBIE CBOMCTBA.

Mertannnyeckasi KpucTaJiInyeckas pemérka 1 e€ 0COOEHHOCTH, KaK (yHKIUS METaUIMYECKOU CBSI3H.

Kommiiekcuble coenquHenusi. KommekcooOpazoBaHne U KOMIUIEKCHbIE — coenuHeHus. CTpoeHHe  KOMIUIEKCHBIX

COGﬂHHGHHﬁ: KOMHHGKCOO6paBOBaT€HL U KOOPpAWMHAITMOHHOC YHCJIO, JIMTaHAbl, BHYTPCHHAA 1 BHCIIHAA C(i)epBI.
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Knaccudukanus KOMIUIEKCOB: XelaThl, KaTHOHHBbIC, aHMOHHbIE M HEUTpajbHbIE, aKBAKOMIUIEKCHI, aMMHUAKAThl, KapOOHWJIbI
MeTtauioB. HoMeHKiaTypa KOMIUIEKCHBIX COEQUHEHHMM M MX CBOMCTBA. JMccoumanusi KOMIUIEKCHBIX COCOUHEHUM. 3HAaYCHHE
KOMILUIEKCHBIX COCIMHEHUN U UX POJIb B PUPOJE.

ArperaTHble COCTOSIHMS BelecTB M (a3oBbie nepexoabl. ['a3sl u razossie 3akoHbl (boins-Mapuorra, [lapis, ['eii-JTroccaka).
Ypasuenune MenmieeBa-Knanepona st uaeanbHoro rasa. Kuakoctu. TekydecTs, HCITapeHUe, KpUCTATUTU3aus.

TBépnpie BemecTna. [InaBnenne. @azosbie nepexonapl. Cyonumanus u aecyomumanus. Kuakue kpuctaiuisl. [1nazma
Me:xkMouieRyJIsIpHbIE B3auMOAelcTBUA. BotopoaHas CBsI3b U €€ pa3sHOBUAHOCTU: MEXKMOJIEKYJIApPHAs U BHYTPUMOJICKYJISIPHASL.
®du3nyeckue CBOIMCTBA BEMIECTB C BOJOPOMHON CBs3bio. EE Owonormveckas poib B OpPraHU3ANMH CTPYKTYp OEIKOB H
HYKJICMHOBBIX KUCJIOT. BaHaepBaaibCOBO B3aMMOACHCTBUE U €0 TUIBL: OPUEHTALMOHHOE, MHAYKIUOHHOE U AUCTIEPCUOHHOE.
Jemoncrpanun. Koiekuus: KpuCcTaJIMYeCKUX BEIIECTB MOHHOTO CTPOCHUS, aMOP(HBIX BEIIECTB U U3ACIUN U3 HUX. Mozaenu
KPUCTAJUTMYECKUX PEIIETOK C HOHHOM CBA3bID. MoAENIN MOJIEKYJ pa3IMuHON apXUTEKTYpbl. MOJIeNTd KPUCTAJUIMYECKUX BEIIECTB
aTOMHOW M MOJIEKYJISIPHOM CTPYKTYphl. KOJIeKIIMs BENIECTB aTOMHOTO M MOJIEKYJIIPHOTO CTPOCHUA U u3zienuil u3 Hux. [loprper
Bepnepa. [lonyyeHrne KOMIUIEKCHBIX OPTaHUYECKUX U HEOPTaHUYECKUX COCAUHECHUH. [[eMOHCTpalus CyXuX KpUCTALIOTHIPATOB.
Moaenu KpucTainuecKux peméTok MeTaioB. Bosia B pa3uyHbIX arperaTHbIX COCTOSTHUAX U €€ (pa3oBbie nmepexoabl. Bozronka
noja win 0eH30iHOM KucioThl. J{uarpamma «®da3oBbie iepexo bl BemecTsy». Moaenu mosekyn JJHK u 6enka.

JlabopaTtopHble onbIThbl. B3anmoelicTBie MHOTOAQTOMHBIX CIUPTOB M TJIOKO3bI C (PETMHTOBOM KUAKOCTHhIO. KauecTBeHHBIE

peakuuu Ha HoHbI Fe?* u Fe¥*,
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IIpakTuyeckas pa6ora 1. [lonmydyeHne KOMIUIEKCHBIX OPTaHMYECKUMX WM HEOPTaHMYECKUX COEIMHEHUN W HCCIEAOBAHHME HX
CBOWCTB.

TEMA 3. JMCIHEPCHBIE CUCTEMBbI U PACTBOPBI (9/12 4)

JucnepcHbie cucTeMbl. XMMUYECKHAE BEIIECTBA M CMECU. XUMHUUYECKAsT CHUCTEMA. [ OMOr€HHbIE W TE€TEPOTrCHHBIE CMECH.
JlucniepcHas cuctema: JUCIIEpCUOHHAsA cpenia u aucrniepcHas (asza. Knaccudukanus qucnepcHbIX CUCTEM.

Anpo3zonu. [IponemienTsl. OMynbcuu U 3Myibsratopsl. Cycrensuu. CequMeHTanus.

Komnounusie pactBopbl. Oddext Tunmansa. IlomyueHue KOIJIOUTHBIX PACTBOPOB JUCIEPCHOHHBIM, KOHACHCALMOHHBIM U
XUMHUYECKUM crioco0aMu. 3011 U Koaryssiius. I'enu u cunepesuc. 3HaueHHe KOJUIOUIHBIX CUCTEM.

PacrBopbl. PacTBOpbl Kak rOMOr€HHBIE CUCTEMbl M UX THUIIBI: MOJIEKYJISIPHBIE, MOJIEKYJISIPHO-HOHHbIE, HOHHBIE. CrOCOOBI
BBIPAKEHHSI KOHLIGHTPAallMM pPacTBOPOB: OO0bEMHAas, MaccoBas W MOJbHasg JOJIM PACTBOPEHHOrO BewlecTBa. MousipHas
KOHIICHTPALUS PACTBOPOB.

JMemoncTpanuu. OOpa3ubl AMCHEPCHBIX CUCTEM UM WX XapakTepHble npu3Haku. OOpasubl (KOIEKIUH) OBITOBBIX U
MPOMBIIIEHHBIX a3p0O30JI€H, dMYJbCUN U CyCleH3UU. [IpoxoxJIeHue nydya CBETa 4epe3 KOJUIOWIHBIE U UCTUHHBIE PACTBOPHI
(@pdexr Tunpans). 3aBUCHUMOCTh PACTBOPUMOCTH B BOJE TBEPABIX, KUAKUX W Ta3000pa3HbIX BEIIECTB OT TEMIIEPATYPHI.
[TonyyeHue nepechIieHHOro0 pacTBOpa TUOCYJIb(aTa HATPUS U €r0 MIHOBEHHAs! KpUCTAIIA3AIHS.

JlabopaTopHble OnbIThI. 3HAKOMCTBO C KOJUICKIHUSAMH MHILEBBIX, MEIUIIMHCKUX U OMOJIOTHYecKuX rejeil u 3omei. [lomyuenue
KOJIJTIOMJTHOTO pacTBopa xyopuaa xkemnesa(lll).

IIpakTuyeckas padora 2. PacTBOpUMOCTD BEIIECTB B BOJI€ U (DaKTOPHI €€ 3aBUCUMOCTH OT Pa3IMYHBIX (DaKTOPOB.

35



IIpakTnyeckas padora 3. OuucTka BoJbl (PUIBTPOBAHUEM, TUCTIILISIUEH U EPEKPUCTAIIIN3ALUCH.

IpakTueckasi padora 4. [IpuroroiaeHre pacTBOPOB Pa3IUUHON

KOHLICHTpaLH.

IIpakTnueckas padora 5. OnpeneneHne KOHUEHTPALUA KUCIOTHI TUTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTHU NPOTEKAHUSI XUMHUYECKHUX PEAKIIMA U ®U3UKO-XMMHUYECKHX
MPOLECOB (9/14 u)

OCHOBBI XUMHYECKOI TEPMOAUHAMUKHA. XUMUYECKasi TepMOIMHaMuKa. TepMoanHaMuueckas cucrema. OTKpbITasi, 3aKpbITasi,
W30JIMPOBAaHHASl CHUCTEMbl. BHYTpEHHs SHEpPrus CHCTEMbl. OJHTAJbIMUSA, WIH TeEIIocoAepkaHue cucrteMbl. [lepBoe Haudano
TEPMOJMHAMUKH. M30XOpHBINA 1 N300apHbIN MpoLecchl. TepMOXUMUYECKOE YpaBHEHUE.

Onranbnusa. CranmaprHasd SHTanbnus. Pacy€r sHTanenuu peakuuu. 3akoH ['ecca u ciencTBus U3 Hero. DHTponusa. Bropoe n
TpeThe Hauaja TepMoauHamMuku. CBoOoHas sHeprus ['udoca.

Cxopoctb xuMHYeCKHX peakuuil. [IoHATHE O CKOPOCTH peakUnH. DHEPIrUsl aKTUBALMM U aKTMBUPOBAHHBIA KOMIUIEKC. 3aKOH
JNENCTBYIOIMX Macc. KnHeTH4YeCKOe ypaBHEHUE U KOHCTAHTAa CKOPOCTH XMMHUUYECKOM peakuuu. [lopsanok peakuun.

@DaxTophl, BIMAIOLIME HA CKOPOCTh FOMOIE€HHOM pEAaKUUU: IPUPOJAa M KOHIECHTPALMS PEArHpyIOIIMX BELIECTB, TEMIIEpaTypa.
TemnepatypHblii koapuiuent. Ypasuenue C. AppeHuyca.

@axkTophl, BIMAKOIIME HA CKOPOCTh T€TEPOrCHHOW pEakUMH: KOHIEHTPAaLWs pearupyroluxX BEIIECTB M IUIOMIAAb HX

COIIPUKOCHOBCHUA
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OCHOBHBIE TIOHATHS KaTaJIUTUYECKON XMMHU: KaTaln3aTOpbl U KAaTalIM3, TOMOI'€HHBIA M T€TEPOre€HHBIA KaTallu3, IPOMOTOPBHI,
KaTaJTUTUYECKUE ]Il U UHTUOUTOPBL. MeXaHu3M JIEHCTBUSI KaTaIH3aTOPOB.

OCHOBHBIE THUIIBI KaTajau3a: KUCIOTHO-OCHOBHOM, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBINA, METAJUIOKOMIUIEKCHBIM W KaTallu3
MeTauiaM, (hepMeHTaTUBHBIN. DepMEHTHI, KaKk OMOJIOTMYECKUE KaTaaTu3aToOpbl OSIIKOBOM MPUPOIBI.

Xumuueckoe paBHoBecue. [loHsTHe 00 0OpaTHMBIX XUMHYECKHX IpoleccaXx. XHUMHUYECKOE paBHOBECME U KOHCTAHTa
paBHOBecus. C(CMelleHHEe XHUMHUYECKOTO PABHOBECUS HW3MEHEHHEM KOHIIEHTPALMM BEIIECTB, W3MEHEHUEM JaBJICHUS W
TEMIIEpaTypHI.

JleMoHCTpanum. DK30TEPMUYECKHE MTPOIIECCHI HA IPUMEPE PACTBOPEHUS CEPHOM KUCIIOTHI B BOJE. DHAOTEPMUYECKUE MTPOLIECCHI
Ha IPUMEPE paCTBOPEHUS COJIed aMMOHUS. V3ydyeHne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMU OT KOHIIEHTPALlUX BEILECTB,
TeMIlepaTypbl (B3aUMOJEHCTBUE THOCYNIb(paTa HATPUS C CEPHOM KHCIIOTOM), MOBEPXHOCTH CONPUKOCHOBEHHSI BELIECTB
(B3aUMOJEICTBUE COJITHON KUCIIOTHI C TPaHyJaMU U OPOIIKaMHU aTlOMUHUS WK MHKA). [[poBeneHne KkaTanuTuYecKux peakuun
Pa3JIOKEHHs] IEPOKCHJIA BOJOPOJA, TOPEHHUS caxapa, B3aMMOJICUCTBU Mo1a U amoMuHus. Koppo3us xene3a B BOAHOU cpenie ¢
ypoTponuHOM U 0e3 Hero. HabOmioneHue cmerenus: xumudeckoro paBHoBecus B cuctemax: 2NOz <» N20s, FeCls + KSCN «
Fe(SCN)s + 3KCI.

JlaGopaTopHblii onbIT. 3HAKOMCTBO ¢ kojuiekuueir CMC, coaepKaliux SH3UMBI.

IIpakTuyeckas padora 6. 3yuenue BIusiHUS pa3InyHbIX (DAKTOPOB HA CKOPOCTH XMMHUYECKOM peaKIuu.
TEMA 5. XUMHNYECKHUE PEAKIIMU B BOJHBIX
PACTBOPAX (12/21 4)
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CpoiicTBa pacTBOpPOB JJIeKTPOJNTOB. Boga — cnalbiii snekrponut. Katnon ruppoxconusi. MoHHoe mpousBeleHUE BOJbI.
HenrpanbHas, kuciotHasa u mennodnas cpeasl. [lonstue pH. Bogoponnsiit mokazarens. Muaukaropsl. Ponb pH cpensl B mpupoae
Y KU3HHU 4eioBeKa. FMIoHHbIE peakinu U yCIIOBUS UX IPOTEKAHUS.

PanHne mnpencraBineHHs O KHUCIOTaX M OCHOBAHUAX. KHCIOTBI M OCHOBaHUs C IIO3ULUHAHM TEOPUU BJIEKTPOJIUTHYECKOU
mucconuanuu. Teopust kucnoT u ocHoBaHui bpencrena—IJloypu. Conpsik€HHbIE KUCIOTH M1 OCHOBaHUS. AM(OTUTHI.
Knaccudukarus kucioT u cmocodsl ux nomydeHus. OOmue XMMHUYECKHe CBONCTBA OPTaHUYECKUX U HEOPTAaHUYECKUX KHCIIOT:
peakiuu ¢ MeTaJIaMU, C OKCHUJaMU W THAPOKCUAAMHU METAIJIOB, C COJISIMH, €O cnupTamu. OKHUCIUTENbHBIE CBOWCTBA
KOHIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCJIOT.

Knaccudukanus ocHoBaHUN M crocoObl UX moiydeHus. OOlMe XMMHYECKHE CBOMCTBA WIENOYEH: PEaKUHUH C KHUCIOTaMH,
KUCJIOTHBIMA M aMOTEPHBIMHU OKCHAAMH, COJISIMH, HEKOTOPBIMU METAJUIaMA M HEMETAJIUIAaMHU, C OPraHWYECKHMH BEUIECTBAMHU
(ra;mouI0nMpOU3BOAHBIMU YTIEBOIOPOIOB, (PeHOIOM, XUpaMH). XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM: PEAKIIUU C
KHCJIOTAMH, PEAKIMU PA3JIOKEHUSI U KOMIUIEKCOOOpa30oBaHusl. XUMUYECKUE CBOMCTBA OECKUCIOPOIHBIX OCHOBAaHUMN (aMMUaKa 1
aMUHOB): B3aUMO/JICUCTBUE C BOJOW U KUCIOTAMH.

Knaccuduxanus coneil opraHudeckuii M HeopraHMYecKux KHUCIOT. OCHOBHbBIE CIOCOOBI TOJYyYEHHs cojied. XUMUYECKUE
CBOICTBA COJICH: PaA3JIOKEHUE TMPU HArpe€BaHUM, B3aUMOJCHUCTBUE C KUCIOTAMU W LIEJI0YaMH, JAPYTUMH COJIsIMU. JKECTKOCTH
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

I'uaposm3. [lonsitue ruaponuza. ['maponus coneir U ero kiaccudukanus: oOpaTUMbIH U HEOOpaTUMBIA, MO aHUOHY M IO

KaTUOHY, CTYNIEHYAThINA. Y CHUJICHHE U MOJaBIeHHEe 00paTuMoro ruapoian3a. HeoOpatumelii rupoin3 OMHAPHBIX COSMHEHHM.
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JNemoncTpanuu. CpaBHEHUE 3JIEKTPONPOBOJHOCTU PACTBOPOB ANIEKTPOIUTOB. CMelleHne paBHOBECHsS AMCCOLMAIMM CIIa0bIX
KUCJIOT. THAMKATOpPBI U M3MEHEHHUE MX OKPAacKH B Pa3HbIX cpelnax. B3ammMoaeicTBHe KOHUEHTPUPOBAHHBIX a30THOM U CEpHOU
KHUCIIOT, a TaKXe pa30aBIICHHOM a30THOW KUCIOTHI C Meablo. Peaknus «cepeOpsHOTo 3epkana» s MypaBbHUHOW KHCIIOTHI.
B3anmopencTBue aMMraKa U METUJIAMUHA C XJIOPOBOJOPOAOM M BOJOM. [lonydyeHue u cBOMCTBA pacTBOpa rUAPOKCUAA HATPUA.
[Tomy4yeHune MbuTa U U3yYEHUE CPEJIbI €r0 pacTBOpa MHAMKAaTOpaMu. [ maponus kapOOHATOB, CyIb()ATOB M CUIMKATOB MIETOYHBIX
MeTasuioB, HUTpaTa cBuHLA(ll) nnu nuHKa, XJI0pHuaa aMMOHMUSL.

JlaGopaTopHblie onbIThbl. Peakiiuu, uaymue ¢ o0pa3oBaHUEM OCaJKa, Ta3a WM BOJIbI, JUIsl OPraHUYECKUX U HEOPTraHUYECKUX
AMeKTpoauTOB. CBONCTBA COJISTHOM, pa30aBICHHON CEPHON M YKCYCHOUM KHCIIOT. B3auMoaeiicTBue rTuApOKCH/Ia HATPUS C COTISIMHU:
cynbpatom memu(Ill) u xnopugom ammonus. Ilomydyenue u cBoiictBa runpokcuaa meau(ll). CpoiicTBa pacTBOpoB coseit
cynbdata menu u xiopuaa xenesa(lll). McciaenoBanue cpeapl pacTBOPOB € TOMOIIBIO HHAMKATOPHON Oymaru.

IIpakTueckas padora 7. VccienoBanue CBOMCTB MUHEPATbHBIX U OPTaHUYECKUX KUCTIOT.

IIpakTueckas padora 8. [lomydyeHue cosieil pa3TMIHBIMU CIOCOOAMH M UCCIIEIOBAaHUE UX CBOMCTB.

IIpakTueckas padora 9. ['maponu3 opraHUUECKUX U HEOPTAHUUECKUX COCAMHEHUH.

TEMA 6. OKUCJIUTEJIBHO-BOCCTAHOBUTEJIBHBIE NIPOLECCHI (9/13 u)

OxucaInTeIbHO-BOCCTAHOBUTEIbHBIE peaknuu. [loHsTHE 00 OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX peakiusx.  CTerneHb
okucneHus. IIpouecchl OKUCIEHUS W BOCCTAHOBIICHHS. BakHEHIIME OKUCIUTENN U BOCCTAHOBUTENH. METOH 3JIEKTPOHHOIO
OanmaHca 7 COCTaBJICHUs YPAaBHEHUI OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX peakiuil. MeToapl MOHHO-3JIEKTPOHHOTO OanaHca

(MeTon monypeakiiuii). OKUCIUTEIbHO-BOCCTAHOBUTEIbLHBIC MOTCHIIUAIIBI.
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JuexkTpoJm3. [loHATHE 3IEKTPOIM3a KAK OKUCIUTEIbHO-BOCCTAHOBHUTEIBHOTO MpOLEcca, MPOTEKAIONIEr0 Ha 3JIEKTPOAax.
DIIEKTPOJIN3 PACILIABOB JIEKTPOJIUTOB.

DIIEKTPOJIU3 PACTBOPOB 3JIEKTPOJUTOB C MHEPTHBIMU BJEKTPOJAMHU. DJIEKTPOIU3 PACTBOPOB JIIEKTPOJIUTOB C U AKTUBHBIM
aHogoM. lIpakTuueckoe 3HAUE€HUE BJIEKTPOJIM3A: DIICKTPOXUMHUUYECKOE ITOJIY4YEHUE BEUIECTB, JJICKTPOXMMHUUYECKAS OUYHMCTKA
(padmHUpPOBaHKE) METAIIOB, TaJbBAHOTEXHHUKA, TaJbBAHOIIACTHKA, TaIbBAaHU3AIIHS.

XuMu4yeckne HUCTOYHMKM Toka. [anbBaHnueckue osnemMeHThl. CTaHIapTHBIA BOAOPOAHBIM 3nekTpon. CraHmapTHbIE
AIIEKTPOHBIC TOTeHITATBI. COBpEMEHHbBIE XUMHUECKIE HCTOYHUKH TOKA: OaTapeiiku U aKKyMYJISTOPHI.

Koppo3uss MetanioB u cnocodbl 3amuThbl oT Heé. [loHsTHEe 0 KOppo3uu. Buabl KOppo3uU MO XapaKTepy OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX MPOIECCOB: XUMHUYECKAs U 3eKTpoxumudeckass. CrocoObl 3alllUThl METAJIJIOB OT KOPPO3UU: TPUMEHEHUE
JIETUPOBAHHBIX CIUIABOB, HAHECEHUE 3alUTHBIX TOKPBITUHA, H3MEHEHHE COCTaBa WJIM CBOWCTB KOPPO3WOHHOMW CpEJBI,
ANEKTPOXUMHUYECKUE METO/IbI 3ALUTHI.

HMemonctpanun. Boccranosnenue okcuga menu(ll) yrmem u Bomopomom. BoccraHoBiieHME auxpoMara Kaidusi STHUIIOBBIM
cnupToM. OKUCIUTENbHBIE CBOMCTBA TUXpomaTa Kayus. OKUCIEHUE allbjIeTH/Ia B KapOOHOBYIO KUCIIOTY (peakius «cepeOpsHOro
3epkaniay uinu peakius ¢ rugpokcuaoM meau(Il). Dnextponusz pactBopa cynbdara meau(ll). CocraBnenue rajibBaHUYECKUX
sneMeHTOB. Koppo3usi MeTa/ioB B pa3InyHbIX YCIOBUSAX U METObI 3aIIUTHI OT HEE.

JlaGopaTopHbie onbIThI. B3anmoneiicTBue METAJIIIOB C HEMETAJUIAMH, a TAKXKE C PAaCTBOPAMHM COJIel U KUCIOT. B3aumopaeiictue
KOHILICHTPUPOBAHHBIX CEPHOM M a30THOU KUCIIOT € MeAbt0. OKUCIUTENbHBIE CBOMCTBA ITIEPMAHTaHaTa Kallus B Pa3JIMYHbIX CpElax.

O3HaKOMJIEHHE C KOJUICKITUEH XUMHUUECKUX UCTOYHUKOB TOKa (6aTapeiku, CBUHIIOBbIC aKKyMYJISITOPHI U T. II.).
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TEMA 7. HEMETAJLJIBI (23 / 40 u)

Bopopoa. [IBoiicTBeHHOE TOJIOKEHUE BOAOPO/AA B MEPUOJNYECKON CHUCTEME XUMHUUYECKHX 37eMeHTOB: B |-A u VII-A rpynnax.
N3oTormbl Bogopoa.

Haxoxnenue B npupoje. CTpoeHrne MOJIEKyJbl, (U3HMUECKHEe CBOMCTBA. XUMHUUYECKHE CBOMCTBA BOJIOPOJA: BOCCTAHOBUTEIIHHbBIC
(c Oonee 3JEKTPOOTPUIATEIBHBIMM HEMETAJUIAaMHM, C OKCHJAMH METaUIOB, TUAPUPOBAHHE OPraHUYECKUX BEILECTB) H
okuciurenbubie (¢ Metawiamu |-A u IlI-A tpynm). [lomydenue Bomopona: B sraboparopuu (B3aUMOJCWCTBHEM KHCIIOT C
MeTajlaMi) U IPOMBINLIEHHOCTU (KoHBepcuei). [Ipumenenue Bogopoaa.

I'anorensl. OneMenTbl VIIA-rpynmbl — rajaoreHsl: CTpPOEHUE aTOMOB M MOJIEKYJI, TaJIOT€HbI-IIPOCTHIE BEIIECTBA, COCIUHEHNUS:
CPaBHHUTEJIbHAS XapAKTEPUCTHKA.

["amorensl B npupoje. 3aKOHOMEPHOCTH M3MEHEHMsI (PU3MYECKUX M XMMHYECKuX cBOMCTB B VIIA-rpymme: B3aumonencTBue
rajoreHoB C METAJUIaMH, HEMETAJUIAMH, CO CIIOKHBIMA HEOPraHWYECKMMH M OpraHMYeCKMMH BemecTBaMu. [lonmydenue u
IIPUMEHEHHUE TAIIOTEHOB.

Crpoenne Mojekyn M (U3MUYECKHE CBOMCTBA TaJIOT€HOBOJOPOAOB. XHMMHUYECKHE CBOMCTBA TajJOr€HOBOAOPOJHBIX KHUCIOT:
KHCIIOTHBIE CBOWCTBA, BOCCTAHOBUTEIbHBIE CBOMCTBA, B3aMMOJECHCTBHE C OpraHMYECKMMH BemiecTBamH. llomydeHue
raJloreHoBOAOpoAoB. I'anorenuapl. KauecTBeHHbIE peaky HA raJOr€HUA-UOHBI.

Oxkcuapl xyopa. Kucnopoaconepxaiue KUCa0Tsl xiaopa. Coli KUCIOpOACOAEPKAMMX KUCTIOT XJopa. [lonydenne u npuMeHeHne
BAKHEUIINX KUCIOPOIHBIX COETMHEHHI XII0pa.

Kucaopoa. OOmias xapakTepuctuka 3J1eMeHTOB VIA-Tpynimsl.

41



Kucnopon: HaxoxaeHue B pupojie, MorydeHue (JJabopaTopHbIe U MPOMBIILIEHHBIE CTIOCOObI) U (PU3HUECKHE CBOMCTBA.
XUMHUYECKHE CBOMCTBA KUCJIOPOJA: OKUCIUTENbHbIE (C MPOCTHIMHM BEIIECTBAMH, C HU3IIMMH OKCHIAMH, C OPTaHUYECKHUMH U
HEOPraHWYECKMMHU BEIIECTBAMU) U BOCCTAaHOBUTENbHBIE (C (hTopom). OOIaCTH MPUMEHEHHUS.

O30H. Haxoxnaenue B npupojie. Pu3nueckue U XMMUYECKUE CBOMCTBA 030HA. Ero momyuenue u npumeneHue. Ponb o30Ha B
JKUBOU MIPUPOJIE.

CrtpoeHne MOJIEKYJTbI TIEPOKCHUIA BOAOPO/IA, €T0 PU3NUECKUE U XUMUIECKHUE CBOMCTBA (OKUCIUTEIHHBIE U BOCCTAHOBUTEIHHBIC).
[TonydyeHne u npuMEeHEHNE EPOKCHUIA BOAOPO/IA.

Cepa. Haxoxjaenue cepbl B mpupojie. BajgeHTHbIE BO3MOXXHOCTH aTOMOB cCepbl. AJuloTpomnusi cepbl. PU3HMYECKHE CBOMCTBA
poMOMYEeCKOM cepbl. XHUMHYECKHE CBOMCTBA CEphbl: OKHUCIHUTENbHBIE (C MeTajlaMd, C BOJOPOJIOM U C MEHee
AIEKTPOOTPULIATEIIBHBIMU HEMETA/UIaMH) U BOCCTAHOBUTENBHBIE (C KHUCIOPOJOM, KHUCJIOTAMHU-OKUCIUTEISIMH), pPEaKIuu
JUCIIPONOPLIMOHUPOBaHUs (co menouamu). [lomydenne cepbl u 001acTU IPUMEHEHUS.

CtpoeHue MOJEKYJIbl M CBOMCTBAa cepoBojopojaa: Quinueckue, Qusznongornueckue u xumuyeckue. CepoBOJOPOJ, Kak
BOCCTAHOBHTEIIb, €T0 TIOTyueHue u npumeHenue. CynbQuasl 1 UX XUMUUYECKHe CBocTBa. PacriozHaBaHue Cyinb(uI-nOHOB.
CepHucThlif Ta3, ero (QuU3MYecKHe CBOICTBa, IMOJYYEeHHUE W TpUMEHEeHHe. XHUMHUYecKkue cBoicTBa okcuaa cepbi(IV):
BOCCTAHOBHUTEJIbHBIE (C KHUCJIOPOJAOM, OpPOMHOM BOJOW, MEPMAHTaHATOM KaJus U CEPOBOJIOPOJIOM) U CBOMCTBA KHCJIOTHBIX
OKCHJIOB cO 1iesioyaMu. CepHHUCTast KUCIO0Ta U €€ COJIU.

CepHblil aHrunpua, ero (pu3MYecKHe CBOWMCTBA, MOJYYEHUE W TMPUMEHEHHEe. XUMUYeckue cBoiicTBa okcuaa cepbi(VI), kak

OKHUCJIMTENS ¥ TUIIUYHOTO KUCJIOTHOTO okcuaa. CepHasi KHCIIOTa: CTPOCHHE U (PU3MUYECKHe CBOMCTBA. XMMHUYECKHUE CBOMCTBA
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pa30aBIEHHON CEPHOU KUCIOTHI: OKUCIHUTENIbHbIE U OOMEHHbIE U OKUCIUTEIbHBIE CBOWCTBA KOHIIEHTpUpoBaHHOU. [lomydenue
CEpHOM KHUCJIOTHI B MPOMBINIIEHHOCTH. (O6nactu npuMeHeHust cepHoil KuciaoTbl. Cyinb(darbl, B TOM YHCIE U KYMOPOCHI.
['unpocynbdarel. Ousnueckue 1 XMMHYECKUE CBOMCTBA CoJiel cepHOM KUCIOThI. Pacnio3HaBaHnue cynbQaT-aHUOHOB.

A3ot. OO0mast xapakrtepuctuka 371eMeHTOB VA-rpymmbel. A30T. Ctpoenue aroma. Haxoxnmenue B mpupone. Dusnueckue
cBoicTBa. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA. [loTyyeHre u npuMeHeHue a3oTa.

CtpoeHre MOJIEKYJIBI aMMHUaKa, ero (usndeckrue cBoiicta. OOpa3oBaHNE MEXMOJEKYISIPHONM BOAOPOJTHON CBSA3U. XUMHUECCKUE
CBOMCTBa aMMHuaka Kak BoccTaHoBuTedsl. OCHOBHbIE CBOMCTBA aMMHUaka Kak 3JeKToHoaoHopa. KommiexkcooOpazoBaHue ¢
y4acTHE€M aMMHaka. B3anmMoAeiCcTBME aMMHAaKa C OPraHMYECKMMHU BEHNIECTBAMH M C YIJIEKMCIbIM ra3om. llomydenue u
npuMeHeHne ammuaka. Coju aMMOHHUSI: CTPOEHUE MOJIEKYJ, (PU3MUECKHE U XUMUUYECKUE CBOWCTBA, MPUMEHEHHUE.
Coneobpasyromiue (N203, NO2, N2Os) u HeconeoOpaszyrommue (N20O, NO) okcuasl. X cTpoenune, pusndeckne u XUMHUIESCKUE
CBONCTBA.

A30TuCTasi KHUCJIOTa M €€ OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHAS JBOMCTBEHHOCTh. CONM a30TUCTOM KHUCIOTBI — HUTPHUTHI.
CtpoeHue MOJIEKYJIbl U (PU3MUECKHUE CBOWCTBA a30THOM KHUCIOTHL. EE XMMHUYECKHE CBOMCTBA: KUCIOTHBIE U OKHUCIUTEIIbHBIC B
peakuusax ¢ MeTajulaMy U HEMETaJlJlaMU, PEaKIMU CO OPTaHUYECKUMH U HEOPraHMYECKUMHU COeMHEHUsAMH. [lonyueHne a30THOM
KHCJIOTBI B TPOMBIIIJICHHOCTH W JlabopaTopuu U e€ npumeHeHue. Hutparbl (B TOM uuclie W CEIUTPHI), UX (PUIHUECKUE U
XUMUYECKHUE CBOMCTBA. TepMuueckoe pasznoxeHue HUTpatoB. [I[puMeHeHne HUTpaToB.

®ocop. Ctpoenue atoma u amorponus pochopa. Puznueckre CBOMCTBA AINTOTPOIHBIX MOAU(PUKAIINI U UX B3aUMOTIEPEXO/IbI.

XuMuueckre cBoicTBa ¢ocdopa: OKUCIUTENbHbIE (C MeTallylaMH), BOCCTAHOBHUTEIbHBIE (C 00Jiee 3IEKTPOOTPUIATEIHHBIMU
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HEMeTalJIaMU, KUCJIOTaMU-OKUCIUTENISIMU, OEPTOJIETOBOM COJIbIO) M AUCIPONOPLMOHUpOBaHUs (co menodyamu). Haxoxaenue B
npupoze u ero noiayyenue. ocdun, ero cTpoeHUE 1 CBOMCTBA.

Oxcunel docdopa(lll) u (V). DochopHbie KUCIOTH, WX (HU3HUUYECKHUE U XUMUYECKHUE cBoMcTBa. [lomydyeHune u mpuMeHEHHE
oprodocdopHoit kuciaotsl. Cou opTohochOopHOI KUCTOTHI U KX TPUMEHEHUE.

Yraepoa. Yrinepon — snemeHT [VA-rpynmbl. AjtoTporiHble Moau(UKaAIUK yriaepo/ia, uX MmoidydeHue u cBoiictBa. CpaBHEHUE
CBOMCTB ayiMa3a u rpadura.

XUMHUYECKHE CBOMCTBA yriepo/a: BOCCTAHOBUTEIbHBIE (C TaJIoOr€HaMU, KUCIOPOJIOM, CEpPOil, a30ToM, BOJI0M, okcuaom meau(1l),
KHCJIOTAMHU-OKUCIUTENSIMA) U OKUCIUTENbHBIE (C METAJJIaMH, BOJOPOJOM U MEHEE AJIEKTPOOTPUIATEILHBIMA HEMETAJIaMHu).
Yraepoa B mpupoze.

Oxcup yriepozna(ll): ctpoeHrne MosIeKyJibl, CBOMCTBA, MOJIYYEHUE U IPUMEHEHHE.

Oxcun yraepona(lV): ctpoeHre MONeKyIibl, CBOMCTBA, MOJYYEHUE U TPUMEHEHUE.

VYronbHas Kuciora u e€ Coiau: KapOOHAThI U THAPOKAPOOHATHI, — UX MPEJACTABUTENHN U IPUMEHEHHE.

Kpemunii. Kpemuuii B npupose. [lonyuenue n npumeHenne kpemuusa. Ou3nueckue 1 XMMUYECKHE CBOMCTBA KPUCTAIUITMYECKOTO
KPEMHHUS: BOCCTAHOBUTENIbHBIE (C TaJlOT€HaMM, KUCIOPOAOM, PACTBOPAMHU IIEJIOYEH U MIABUKOBOM KHCIIOTHI) U OKUCIUTEIbHbIE
(c metamutamm). Okeun kpemausi(1V), ero croiictBa. Kpemuuenas kucinora u €€ conu. CuiMkaTHas MpOMBIITUICHHOCTb.
HNemoncTpanuu. [lonyuenue Bomopona u ero cBoictBa. Komnekuus «l'ajmoreHbl — mpocThie BemliecTBay. [lomydenue xiopa
B3aMMOJICHCTBUEM TIEpMaHTaHaTa Kajusl ¢ COJSTHOM kucinoTou. [lomyueHue comisiHOM KUCIOTHI U €€ cBokcTBa. OKUCITUTENbHBIC

CBOMCTBa XJIOpHOW BoAbl. OTOenuBaroiiee JACHCTBUE >KaBeJeBOM Bonabl. ['opeHHe cnuyku. B3pbIB metapabpl WM MHCTOHOB.
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[lonyueHne KUCIOpoAa Pa3JIOKEHHUEM IMEpMAaHTraHaTa Kalus U HUTpara HaTpus. [lomyyeHne OKCHUIIOB M3 MPOCTBIX M CIOXKHBIX
BeniecTB. OKUCIEHUE aMMHaKa ¢ MOMOIIbI0 MHAUKaTopa u 6e3 Hero. PasznoskeHue mepokcuzia BOJOPOJa, €ro OKUCIUTEIbHBIC
CBOICTBa B peakiuu ¢ ruapokcuaoM sxkene3a(ll) u BocctaHOBUTENBHBIE CBOMCTBA C KUCIBIM PACTBOPOM IEpMaHTaHATa Kajusl.
['openue cepbl. B3aumonencTBHEe Cepbl C METALUIAMU: AIFOMHUHUEM, LMHKOM, Kene3oM. llomydenue cepoBoaopona
U CEPOBOJIOPOTHON KHUCIOTHI. JloKa3aTeabCTBO HaIM4Msl CylbQuA-MOHA B pacTBope. KadecTBEeHHBIE peakiud Ha CyIb(uT-
annonbl. CBOWCTBa cepHON KuciaoThl. KadecTBeHHBIE peakiuu Ha CynbQUT- U CyibdaT-aHHOHbI. CXema MPOMBIITUICHHON
YCTaHOBKU (PPaKIIMOHHOW MeperoHku Bo3zayxa. l[lomydenue u pasnokeHue xyuopujaa aMMoHus. KauecTBeHHas peakiusi Ha MOH
amMmoHusd. llonmyuyenue okcupa azora(lV) peakumeil B3aUMOAEHCTBUSI MEIU C KOHIIEHTPUPOBAHHOM a30THOW KHCIOTOM.
BzaumoneiictBue okcupa azora(IV) ¢ Bomoil. PasnoskeHue HuUTpara Hatpus, ropeHue uépHoro mnopoxa. ['openme ¢ocdopa,
pactBopenue okcuaa ¢ocdopa(V) B Boge. KauectBennast peakuust Ha docdar-annon. Komiekiys MUHEpanbHbIX YI0OpEHUM.
Konnexuus npupoansix coequHennit yriepona. Kpucrammnueckue pemérku anmasa u rpadura. Ancopomus okcuaa azora(lV)
aKTUBUPOBaHHBIM yrieMm. Boccranosnenue okcuaa menu(ll) yriem. O3HakomiieHHE € KOJUIEKUIMENH MPUPOJIHBIX CHUIMKATOB U
IPOAYKLUMEN CUIIMKATHOW IIPOMBIIUIEHHOCTH. [ToydeHne KpeMHUEBOM KHCIIOTHI B3aUMOAEHCTBUEM PACTBOPA CUIIMKATA HATPUS C
CUJIBHOM KHCJIOTOM, pACTBOPEHUE KPEMHUEBOW KUCJIOTHI B IIETOYH, PA3JIOKEHHUE IPU HATPEBAHUMU.

JlabopaTtopHblie onbIThl. KauecTBeHHbIE peakMU HA TAJIOTeHUI-UOHBI. O3HaKOMIIEHHE C KOJUIEKIIMEN MPUPOIHBIX COCAMHEHUM
cepbl. KauecTBeHHas peakuust Ha cyibpar-aHuoH. [lomydeHue yYrieKuciaoro rasa, B3aUMOJCHCTBHE MpamMopa C COJISTHOU
KHUCIIOTON U UCCieoBaHue ero cBoicTB. KauecTBeHHas peakius Ha KapOOHAT-aHHOH.

IIpakTuuyeckas padora 10. [lonydyenrne okCHI0B HEMETAJUIOB U UCCIIEOBAaHUE X CBOMCTB.
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IIpakTuueckas padora 11. [ToayueHue ra3oB u UcciaeOBaHNE UX CBOMCTB.

TEMA 8. METAJLJIBI (16 / 33 1)

Ilenounbie MeTabl. [1o0XeHNE MIETOUYHBIX METAJIJIOB B IIEpUOIMUECKOM cucteme 3iaeMeHToB J[. 1. MeHaeneeBa u cTpoeHue
X aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! (PU3MUYECKUX U XUMHUYECKUX CBOWCTB B 3aBUCUMOCTH OT aTOMHOT'O HOMEpa MeTaylia
(M3MeHeHue TUIOTHOCTH, TeMIEPATyp TUIaBICHUS U KUICHUS, peakinii ¢ Bojoi). EnunndHoe, ocoOeHHOe U 00I1ee B PEAKITUAX C
KHCJIIOPOJIOM, JPYTMMU HEMeTaUlaMH, J>KHJKAM aMMHAaKOM, OpPraHMYEeCKUMH M HEOPraHWYEeCKUMHU KHUCJIOTaMH U JIp.
coequHeHusAMHU. HaxoxeHne B Ipupoje, X MOoJy4eHue U MPUMEHEHHUE.

Oxcuapl, ux nojiydeHue u cpoiictna. Ll€noun, ux cBoiicTBa U MpUMEHEHUE.

Comnu IeT0YHBIX METAJUIOB, X MPEICTABUTEN U 3HAYCHHUE.

Metanasl Ib-rpynnbi: Meab u cepedpo. CTpoeHrue aToMOB MeJId U cepedpa.

dusnyecKkrue U XUMUUECKHEe CBOMCTBA ATUX METAJIOB, UX MOJIyYeHHE U MpuMeHeHue. Menb u cepedpo B pupo/ie.

CpoiicTBa U npuMeHeHHe BaxHenmux coeauuennii: okcuioB meau(l) u (11), cepedpa(l); coneit mequ(ll) (xaopuna u cynsdara) u
cepedpa (propuaa, HUTpaTa, XpoMara U alerara).

Bepusuiuii, Marauii U méJa04H03eMeJIbHbIe MeTa/LIbl. [looxkenue B nepuoandeckoit cucrteme snemeHToB 1. . Menaeneena
u crpoeHuss atromoB MmetawioB |lA-rpynmel. HaxoxaeHue B mpupojie, MOdydeHUe, (PU3NUECKHe M XUMUUYECKHE CBOMCTBA,
MIPUMEHEHHE MIEIT0YHO3EMEIbHBIX METAIJIOB U X BAKHEUIINX COSTMHEHHH (OKCHUIOB, THIPOKCHIOB U COJICH).

BpeMeHHaSI U IIOCTOSIHHAS KECTKOCTh BOJIbI U CITOCOOBI YCTPpAHCHHA KaXXKI0I'0 U3 TUIIOB. HoHuThI.
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Hunk. [Tonoxenne B nepuoandeckoit cucreme anemeHToB /. M. MenaeneeBa u cTpoeHus aToMOB IIMHKA. Ero ¢gusnueckue u
XUMHUUYECKHE cBoMCTBA. HaxoxaeHre B mpupoe, NoJIyuYeHUE U MPUMEHEHUE 1IMHKA.

Okcu, THAPOKCHU U COJIM IIMHKA: UX CBOMCTBA U MPUMEHEHHUE.

Amomvunuid. [lonoxenne B mepuoamyeckon cucreme snemeHToB JI. M. MeHmeneeBa W CTpOEHHsT aTOMOB aatOMUHUS. Ero
bu3nYecKre U XUMHYEeCKHe cBoicTBa. HaxoxneHnre B mpupoe, mojydeHue 1 IPUMEHEHNES aTIOMUHUS.

Okcug, TUIAPOKCUT U COJU aTIOMHHUS (B KOTOPBIX ATIOMHUHHUM HAXOJUTCS B BHUJE KAaTHOHA U AJIOMHUHATHI): X CBOMCTBA U
npuMeHeHne. OpraHudecKue COSIUHCHUS allFOMUHMUS.

Xpom. Ilomoxenne B nmepuoandeckoit cucreme saeMentoB JI. M. MeHneneeBa u cTpoeHHs aToMOB XpoMma. Ero dm3myeckue u
XMMHUYECKUE CBOMCTBA. HaxoxkaeHne B mpupoe, MOIydeHUE U MPUMEHEHUE XPOMa.

CBoiicTBa, NMOJYYEHUE W NPUMEHEHUE BAXKHEUIIMX COEAUHECHUS XpOMa: OKCHUJIOB M TUAPOKCHUIIOB XpOMA, NUXPOMATOB U
XpPOMATOB IIEJIIOYHBIX METAJJIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHUJIOB XpOMa OT CTEINEHU €ro OKHUCICHHUS. XpOMaThl H
JTMXPOMATHI, KX B3aUMONIEPEXObl 1 OKUCIUTEIbHBIE CBOMCTBA.

Mapranen. I[lonoxenue B mnepuoamueckour cucreme sneMeHToB J[. M. MeHnneneeBa M CTpOeHMs aromMoB MapraHua. Ero
dbu3nyeckre U XuUMHUIeckue cBoiictBa. Haxoxxaenue B mpupo/ie, mojiydeHrue U NpUuMEeHEHnEe MapraHiia.

[Tonydyenue, cBOWCTBa M NMPUMEHEHHE BAXKHEHIIHUX COCAMHEHUM MapraHiia: OKCHUJIOB M THUJAPOKCHIOB, COJEW MapraHiia B

pasznuyHoii crenienn okucnenus. Comnu mapranua(VIl), 3aBUcMMOCTh X OKHCIUTEIBHBIX CBOMCTB OT CPEJbl PACTBOPA.
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Keaeso. [lonoxenne B nepuoanueckoii cucteme anemeHToB Jl. Y. MenneneeBa u ctpoeHus atoMoB kene3a. Ero dbusudeckue u
XUMHYecKue cBoiicTBa. Haxoxenue B npupoje, nojsydyeHue (4yryHa U cTalii) U puMeHeHue xenesa. [lomydenue, cBoiicTBa u
npuMeHeHue BakHeummx coeauuenuit sxene3a(ll) u (111): okcumos, ruapokcumos, coneit. KoMmrmiekcHbie coeIuHEHUS JKee3a.
JMemoncTpamuu. OOpa3ibl IIEIOYHBIX METAUIOB. B3amMoaeicTBHE IIETOYHBIX METAJIOB C BOJOW. Peakiusi okpammmBaHUS
TJTAMEHU COJISIMU MIENOYHBIX MeTauioB. O6pasiiel metaioB || A-rpynmel. B3zaumoselictBue kanbius ¢ Bojoil. ['opeHne Maruus B
BOJIC U TBEPJIOM YIJIEKHCIOM raze. KauecTBeHHbIC peaKIMi Ha KaTHOHBI MarHus, Kaublws, Oapus. Peakimuu okparmBaHUs
wiameHu coisiMu MetaiioB || A-rpynmel. [lonydenue x€cTkoid BoAbl U ycTpaHeHHUE k€cTkocTu. llomydyeHne u uccienoBaHue
cBoicTB rugpokcuga xpoma(lll). OxkuciaurenbHbie CBOMCTBA AuXxpomaTa Kanus. OKUCIUTEIbHbIE CBOMCTBA IIEPMAaHTraHaTa Kajusl.
JlabopatopHble onbIThl. KauecTBeHHBIE peakliy HA KATUOHBI MEJIU U cepedpa

[lonydyeHne u HWCCIENOBAHUE CBOWCTB THAPOKCHAA IMHKA. B3auMOJEHCTBHE QIIOMUHHUS C PACTBOPAMH KHCIOT U IIEIOYEH.
[TonydyeHne u M3ydyeHHE CBOMCTB THAPOKCHAA amroMuHUsA. Kosutekums kene3ocoaepkammx pya, yyryHa u cranu. [lomyuenue
HEPACTBOPUMBIX THAPOKCHUJIOB KEJ€3a U U3yUEHUE UX CBOMCTB. [lonydeHne KOMIUIEKCHBIX COCIMHEHUM Kee3a.

IIpakTueckasi padora 12. PemeHue sKkcriepuMeHTANIbHBIX 3a7a4 o TeMe «lloydeHne coelMHeHNI METaJJIOB U UCCIIeIOBAHUE
MX CBOMCTBY.

IIpakTuuyeckas padora 13. Pemenue skcriepuMeHTaNbHBIX 3371a4 10 TemaM: «MeTaie» u «HemeTais.
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IIpumepHoe TeMaTHYeCcKOEe MUIAHUPOBAHME

TemaTnueckoe MIAaHUPOBAHUE KypCca OPraHUYE€CKOM XMMHUM COCTABJIEHO U3 pacyéTa 3 WM 5 4 B HEZEINIO, T. €. Kak Ha 102, Tak u
Ha 170 9 B roa. TpeTks KOJIOHKA COJIEPKUT MPUMEPHBIN MEepeUYeHb JEMOHCTPAIIMN U IEMOHCTPAIIMOHHBIX dKcriepuMeHToB (/.), a
TakKKe JJabopaTopHbBIX OmbITOB (JI.).

Oprannyeckas xumus. 10 kiaace

3/54 Tema ypoka H3yyaemblie BONPOCHI Buabl gesiTeJIbHOCTH 00y4aK0IINXCS
13/18 TEMA 1. HAYAJIBHBIE NOHATUA OPT AHUYECKOW XUMHUH
1/2 [Ipenmer Uro usyuaer opranuueckas xumus. Kparkuii odepk pa3zButus | CpaBHUBaTh OpPraHMYECKUE M HEOPTAHUYECKHUE
OpPTraHUYECKOU opranuueckoi  xumuu. CpaBHEHHME  HEOPraHMYECKMX U | BEIIECTBA M apryMEHTHPOBAThb OTHOCUTEIBHOCTD
xuMuM. OpraHuyecky | opraHnyeckux BemecTB. (CHOCOOHOCTBIO aTOMOB — YIUIEPOJA | JIENEHHUS XUMUU Ha OpPraHUYECKYIO
€ BELIECTBA COCIMHATBHCS B pa3jIMyHble  LENU. YTJIEBOAOPOAbl UM  HUX | U HEOPTAHMYECKYIO.
npousBoaHsie. [lonsaTue o 3amecrurene. OnuceiBathb OCHOBHBIE  3Tallbl  Pa3BUTUSA
J. Koyekuus opraHn4ecKux BEIeCTB, MAaTEPUATIOB M U3JENIHM U3 | OPTaHUYECKOW XUMHUH.
HUX OOBSCHATD MHOT000pasue OpraHUYECKUX
COCMHEHNI CIMOCOOHOCTBIO aTOMOB Yriiepoja
COEUHSATHCS B PA3INYHbBIC 1IETIH.
XapakTepu30BaTh MOHATHE «3aMECTUTEIID)
2/3 Teopus crpoenus [Tousitne BanmentHoctu. PaGorer ®@. A. Kekyne. Ponp A. M. | PaznuuaTh MOHATUS «BAJIEHTHOCTBbY» M «CTEIEHb
OpraHU4eCKUX byrnepoBa B CO3MaHMM TEOpPUHM CTPOEHHS OPraHUYECKHUX | OKUCICHUS.
COCIMHEHUN coenuHeHuii. E€ OCHOBHEBIE TOJIOKEHUS. XapakTepu3oBaTh OCHOBHEBIE MPEIOChUTKA
A. M. byrneposa ITprunHbI MHOroo0pasus OpPraHUYECKUX COCOUHEHMI: | CO3JaHU TEOPUM CTPOCHMSI  OpraHMYECKHUX
o0Opa3oBaHHe OAMHAPHBIX, BOMHBIX M TPOMHBIX CBA3CH Mexay | coeauHeHuil u ponb A. M. ByriepoBa B Hell.
aTomamH yriepoza. M3zomepus. @opMyIMpPOBaTh OCHOBHBIE MOJIOKEHUS TEOPUU
OMmupuveckas, MOJEKYJIsIpHas MW  CTPYKTypHas (QOpPMYJbl | XUMUYECKOTO CTPOCHHUS | MIUTFOCTPUPOBATH HUX
OpPraHUYECKUX COEANHEHUN. IpyUMepamH.
. lapoctepxueBbie 1 00bEMHBIE Moaenu (Monenu Ctioapta— | OOBSICHATH SIBJICHUE M30MEPUM U CBOKMCTBA
bpurneb6a) sTanona u AudTUIOBOrO 3dupa, OyTaHa u n300yTaHa. M30MEPOB HA OCHOBE UX XMMHUYECKOI'O CTPOEHUS.
B3aumopeiicTBie HaTpus C 3TaHOJIOM; OTCYTCTBHE 3anuchiBaTh SMIIMPUYECKYIO, MOJIEKYSIPHYIO U
B3aMMOJACHCTBUS C JUITUIIOBBIM 3(PUPOM CTPYKTYPHYIO (hopMyIibI OpraHU4eCKUX
COE€IMHEHUN.
1/1 Konnenuus Crpoenue aroma yriepoja: S- © p-opOuTanu, TUIBI UX | XapakTepu3oBaTh HOPMAaIbHOE W BO30YKIEHHOE
TUOpUAM3AIIT TUOpUIN3AIIY. COCTOSIHMSI aTOMOB XMMHYECKHUX JJIEMEHTOB Ha
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aTOMHBIX opOuTanei

O0pa3oBaHue KOBAJIEHTHBIX

DJIEKTpOHHAsT W dAJEKTPOHHO-Tpaduyeckas (GopMyIibl
yriepoja.

J. IapocrepxHeBbie M OOBEMHBIE MOJIETM METaHA, STHUJICHA
U alletTuiieHa. Mogenb OTTaJKUBaHHWs THOPUAHBIX oOpOuTanen
(memoHcTparnus c TTOMOIIIBIO BO3TYIIHBIX 1apOB).
JlemoHcTpannonHas Tabnuna «Pa3nudneie rTHOpUAHBIE COCTOSHUS
aToMa yriepoja»

aroMa

IIpUMeEpe aToMa yriiepoja.

OTpa)KaTI) 9THU COCTOsIHHUA (¢ IIOMOIIBIO

3JIEKTPOHHOM u AIEKTPOHHO-TpapuIecKon
dbopmy.

OnuceiBaTh 00pa3oBaHUE o0- MW /7-CBA3CH B
MOJIEKYJIaX ~ OPraHMYECKUX  COCAMHEHUH  C

OJIMHAPHBIMH, TIBOMHBIMU U TPOHHBIMHU CBSI3SIMH.
VYcranaBnmMBaTh B3aUMOCBSI3b MEXKIY BaJTCHTHBIMU
COCTOSIHMSIMM aToMa yriepoja M TeoMeTpuen
MOJICKYJI OPTaHHYECKUX COCIMHCHMI

2/3 Knaccudukanus Knaccudukamuss mo sJIeMEHTHOMY coOcTaBy: yriieBoaopoasl, | KimaccuduuupoBars opraHuyeckue COEAMHEHUS
OpraHUYeCKUuX rajoreH-, a3oT- M  KHUCIOPOACOJEpKAIMe OpPraHUYECKUE | O PA3TMYHBIM OCHOBAHMSM: MO 3JIEMEHTHOMY
COCTMHEHHI COC/TUHEHHS. COCTaBY, IO CTPOEHHUIO YIJIEPOIHOrO CKEJETa, 1o

Knaccudukamuss 1mo  CTpOEHHIO  YIJIEpPOAHOIO  CKelleTa: | HAM4MIO (YyHKIMOHAIBHBIX TPYI.
alUKINYeckue W [ukiaudeckwe  (kapOoumknmueckue — u | Kimaccudunmposartsb YII€BOAOPOIbI: no
TeTePOIUKINYECKHUE) OPTaHUYECKHUE BEIIeCTBA. KpPaTHOCTH CBSI3H M 10 HAJTMYHIO IIUKIIA.
Knaccudukanust  yrineBogoponoB: mpenenbHble (ankanbl U | Onpeneniars NPUHAUIEKHOCTh  OPTaHUYECKOro
[UKIIOATKaHbl), HEMpeAeNnbHble (AJIKeHBI, aJKWHBI, ANTKaJWCHBI), | COSAMHEHUS K TOMY WJIH HHOMY TUITY WJIH KIIacCy.
apeHBbI.

Knaccudukanus opraHMueckuxX COCAMHEHHH TI0  HAJTHMYHIO

(GYHKIMOHANBHBIX ~ Tpynn  (THAPOKCHIIbHASA,  KapOOHWIbHAS,

KapOOKcuibHAs,  HUTporpynmna, amuHorpynmna).  CHOHUpTHI.

Anpnerunbl. Keronsl. KapOonoBsie kucinotel. HutpocoeauHeHUsI.

AMUHBI.

J. OOpasupl OpraHMYECKHX COEJUHEHUN pPa3TUYHBIX KJIacCOB.

Monemu OpraHNYeCKHUX COCIUHEHNN C pa3IMYHBIMU

(G YHKIIMOHATBHBIMU rpynnamu. Oo6ob6m1arormas Tabnuna

«OCHOBHBIE KJIACCHI OPTaHUYECKUX COCTMHEHUI)

2/2 [TpuHUMIIBL [Tonarue o xumuyeckoli HoMeHkinaTtype. Homenknarypa | CpaBHUBAaTh palMOHAJIbHYIO HOMEHKIATYPY |
HOMEHKJIATyphl TpUBHAJIbHAS (MCTOPUUECKAs) U palliOHAIbHAS. Homenknarypy IUPAC.

OpPraHUYEeCKUX MexnayHnaponHas HOMEHKJIATypa OpraHMYecKUx coeauHeHuil — | Ha3piBaTh OpraHU4eCcKue COCTMHECHHUS
COCTMHECHHI IUPAC. TlpuHIMOBI COCTAaBJICHHWS Ha3BaHUs OpPraHUYecKoro | B cootBerctBuM ¢ mnpuHiunamu [UPAC 1w,

coenuHenus no HomeHkiarype IUPAC.

HA00OpOT, 3amuchiBaTh (OPMYJIBI OPraHHMUYECKHUX
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J. Tabmuubl «Ha3BaHus aakaHOB W aJKWUJIBHBIX 3aMECTHUTEICH),
«OCHOBHBIE KJIACChl OPraHUYECKUX COCAMHEHUI

COGI[I/IHGHI/Iﬁ 10 UX Ha3BaHUSAM.

2/3 Knaccudukanus [Tonsitue o cybcrpare u pearenre. Kmaccuduxanus peaknuit mo | CpaBHUBaTh  KiIacCU(PHUKAIIMIO — PEaKIIHiA B
peakuuii B CTPYKTYPHBIM HM3MEHEHHUSIM BEIIECTBA: MPHUCOCIWHEHUsI (B TOM | OPraHUYECKOW U HEOPTaHWYECKON XHUMUHU.
OpPraHUYECKOM XUMHUH | UMCle  MOMUMEpH3alud,  OTHIeIUIeHUs  (3yieMeHupoBaHus), | OnpeaensTh TUM U BUJ XMMHYECKOM pEeakiuHu C

3aMEUICHMsS U N30MEepU3aLiu. y4acTHEM OPraHMYECKUX BEIIECTB.
[ToHsITHE O TOMO- M IETEPOTUTHYECKOM pa3phiBax KOoBaJeHTHOW | HabmiomaTh W ONMUCHIBATH JIEMOHCTPAIlMOHHBIN
CBSI3H, JIEKTpOPIIIax U HyKIeodumax. XUMUYECKUU IKCIIEPUMEHT
Knaccudukanuss peaknuii 1Mo THUIY pPEAKIHOHHBIX YaCTHII:

paauKabHbIC, JIEKTPOPHUILHBIC U HYKICO(DUITBHBIC.

Knaccudukanus peakiui 1mo M3MEHEHUIO CTENEHEW OKHUCIICHMUS:

OKHCJIEHUSI U BOCCTAaHOBJICHMUS.

Knaccuduxanus peakuui o YaCTHBIM MpU3HAKAM:

raJOreHUpPOBaHWE M JETAJOr€HWpPOBAaHUE,  TUIAPUPOBAHUE

U JeTUJIPUPOBAHHUE, TUApaTaluu u JerupaTanuu,

TUAPOraIOT€HUPOBAHNE U AETUAPOraIoreHUpOBaHHE.

. T'opeHne MeTaHa WM MPONAaH-OyTaHOBOM CMECH M3 Ta30BOU

3aKUTaNKd. B3pbB cmecu MeraHa c¢ xjopoM. OOGeciBednBaHHE

OpoMHOI BOABI 3THUIICHOM. JlemonmuMepusanusi IOJIUATUIICHA.

[TonydeHue 3TUIeHa JErMAPATALMEN 3TaHOIa

1/1 [IpakTuueckas KauecTBeHHBIN aHAIU3 OPraHUYECKUX COSTUHEHUI CobmtoaTh mpaBuiia TEXHUKU O€30MACHOCTH MPHU

pabora 1 pabore ¢ sabopaTOpHBIM  OOOPYIOBAHHEM,
HarpeBaTeIbHBIMA  MPUOOpaMH, XUMHYECKUMHU
peakTUBamH.
OKOHOMHO " 9KOJIOTUYECKU IrPaMOTHO
oOparmiarhCsi ¢ HUMHU.
HccnenoBarh CBOMCTBA OPraHUMYECKUX BEIIECTB.
Habmionate xuMuyeckue sBiaeHust 1 GUKCUPOBATH
pe3ynbTaThl HAOIIOICHUMN.
PopMyIHpOBaTh BHIBOJBI HA UX OCHOBE

1/2 O6006menne BreinonHeHue TecToBBIX 3adaHMi. PemeHue 3agad Ha BbIBOJ | BBINOMHATE TECTHI M yIIPa)XXKHEHHUS, PEIIATh 3aJa4l
Y CUCTEMaTU3allUs dbopmyn opraHudeckux coeuHeHui. I1oaroroBka k KOHTPOJIBHOM | 1O TEME.
3HaHUM 1O paborte. [TpoBOAUTH OLIEHKY COOCTBEHHBIX JIOCTHIKEHUI
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KJaccu(uKamm
Y HOMEHKJIAType

JI. M3roroBienue mMoaenei MOJIeKyJl NpeACcTaBUTEIEH Pa3IMYHbIX
KJIACCOB OPraHMYECKUX COEANHEHHH

B YCBOCHUU TEMBI.
KoppektupoBaTe CBOM 3HaHUS B COOTBETCTBUU

OpPraHUYECKUX C TUIAHUPYEMBIM PE3YJIbTaTOM
COCIMHEHUI
1/1 Kontponbnast padora 1 no teme: «Knaccudukanmsi 1 HOMEHKIJIATypa OPTaHUYECKUX COSTMHEHU)
5/9 TEMA 2. IPEJAEJBHBIE YT'JIEBOAOPOIbI
1/2 AJKaHBI: CTpOEHUE DNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl MeTaHa. | XapaKTepu30BaTh 3EKTPOHHOE u
MOJIEKYIL, ['omonorudeckuit psj alkaHOB U UX U30MEPUS. MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJI MeTaHa U
roMmosiornueckuil psj, | IlpoctpaHcTBEHHOE CTpOEHME MOJIEKYN AJIKAaHOB (B TOM YHMCIE U | €MO0 TOMOJIOTOB.
n30Mepus KOH(OpPMEPBI). OnuceIBaTh FOMOJIOTMYECKUH PsiJT AJIKAHOB.
¥ HOMEHKJIaTypa HomeHnkinarypa ankaHoB. Pasnuyate roMonorn © M30MEpPHl  AJIKAHOB.
M. IlapocrepxHEBBIE MOJIENH MOJIEKYJI ankaHoB /i | Ha3piBaTh ajikaHbl B COOTBETCTBUU C MPABUIAMU
WUTIOCTpallMu  cBoboaHoro BpameHuss Bokpyr cBsisu C—C, | Homenkinatypsl [UPAC.
a TaKXKe 3aCJIOHEHHOW M 3aTOPMOKEHHOM KOH(pOpMaITUii dTaHa. PaznuuaTh mepBUYHBIN, BTOPUYHBINA, TPETUUYHBIH,
JI. U3rotoBienue mnapauHUPOBAaHHOM Oymaru, HUCHbITaHHE €€ | YeTBEPTHUYHBIN aTOMBI YIieposa
CBOMCTB (OTHOIIIEHUE K BOJIE U JKUPY)
1/2 Cnocobsl monydenus | [IpomblnieHHble  COCOOBI  TOJMYYEHHUS  alKaHOB: KPEKUHT | XapaKTepu30BaTb OCHOBHBIE MPOMBIIUICHHBIE U
AJIKaHOB HE(PTENPOAYKTOB,  pEaKIUs  AJIKWIMPOBAHUs,  MOJy4YeHHUeE | JabopaTopHbIE CIIOCOOBI MOTYUYECHHUS aTKAaHOB.
CHUHTETHYECKOro OeH3MHa, HarpeBaHHe yriepoaa B arMmocdepe
BOJIOpO/IA.
JlaGopatopHble cITOCOObI MOMYYEHHUsI alKaHOB: peakius Briopia,
NUPOIHU3 cojied KapOOHOBBIX KHUCIOT CO INEI0YaMH, THUAPOIIU3
KapOua alfOMUHHUS.
/L. TlonydyeHue MeTaHa U3 aleraTa HaTpUsl M THAPOKCUIA HATPHsL
2/3 CaoiicTBa ankaHoB U | dusnyeckue CBOWCTBA aJIKaHOB. VYcraHaBiMBaTh 3aBUCUMOCTh MEXKIY

HUX IIPUMCHCHUC

B3auMHOEe BIMSHHE AaTOMOB B OPraHUYECKHX  MOJIEKYJIAX.
[TonoxuTenbHBI U OTPULIATETHHBIA HHAYKTUBHBIE YPPEKTHI.
[IporHo3 peakIMOHHOW CIIOCOOHOCTH aJIkaHOB. MexaHu3Mm
peakuuii pajMKalbHOrO 3aMmelleHus. Peakuuu paaukaabHOIO
3aMEIlIeHMs: TaJOreHUpOBaHWE U HUTpoBaHue. Peaknuu
neruapupoBanusd. Peakuun okucienus. [pyrue peakuuud C
paspylieHueM yriaepoaHod nenu. IIpumeHeHue ankaHOB Ha
OCHOBE CBOWCTB.

KOJIMYECTBEHHBIM COCTaBOM MOJIEKYJl QJIKAHOB U
UX (PU3NYECKUMHU CBOICTBAMHU.

WNnmioctpupoBaTh  mepexoa  KOJIMYECTBEHHBIX
OTHOLIEHWH B  KAaYeCTBEHHbIE HAa  OCHOBE
TOMOJIOTMUYECKOT O psiJia AJIKAHOB.

OnuceiBaTh ~ B3aMMHOE  BIUSHUE  aTOMOB
B MOJEKyJaX aJKaHOB M  YCTaHaBJIMBATH
B3aMMOCBSI3H MEXKIY DJJIEKTPOHHBIM CTPOECHUEM
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. BuneodparmeHTs u ClIaisl, UIITIOCTPUPYIOLIUE
WHIYKITUOHHBIA d(PPEKT, TeMOTUTUYECKUI pPa3phlB KOBAJICHTHON
CBSI3U, CBOOOJHO-PAJMKAIBHBIA MEXaHU3M pEaKIMi 3aMelIeHUs.
l'openne MeraHa, mnpomnaH-OyTaHOBOW cMmecH, mapaduHa B
YCIOBUSIX M30BITKa U HEJOCTaTKa KHCIopoAa. B3peiB cmecu
MeTaHa ¢ BO3AyXoM. OTHOIIEHHE METaHa, MPOMaH-0yTaHOBOH
cMmecH, OeH3uHa Kk OpomMHO#I Boje 1 pactBopy KMnOa.

JI. OOGHapyxeHHE BOJIbI, CaKM, YTJEKHCIIOrO Ta3a B MPOAYKTaX
TOPEHHUSI CBEUU

MOJIEKYJ aJTKAaHOB M MHIYKIIMOHHBIM () (EKTOM.
XapakTepu3oBaTh CBOOOTHO-paIMKAIbHBIN
MEXaHU3M PEaKINi 3aMeleHNUs.

JaBatb MPOrHO3BI PEAKIIMOHHOM CIOCOOHOCTH
AJIKAaHOB M IOATBEPKIATh HUX XapaKTEPUCTUKOU
XUMHUYECKUX CBOMCTB alKaHOB.

YcranaBinuBaTh 3aBUCUMOCTh MEKJY CBOWCTBAMH
Y IPUMEHEHUEM AJIKaHOB.

[IpoBoauTH, HAOMIOIATH M OMTUCHIBATH
XUMHUYECKUMN IKCIIEPUMEHT

1/2 [ukmoankansl ['omonoruyeckuii  pax W CTPOECHUE IUKIOAKIAHOB. Nx | XapakrepuzoBaTh FOMOJIOTUYECKU I pan,
HOMEHKJIaTypa U U30MEpHUsl. CTPOEHUE, CBOIICTBa u MIPUMEHEHNE
[TonsiTve 0 TpOCTpaHCTBEHHONM wW3oMepuu. KOH(POpPMEPHI | MUKIOAIKAHOB.
LUKJIOT€KCaHa. OnuceiBaTh CrOCOOBI MONYYEHHUS] M HMPUMEHEHUs
CnocoObpl  TOMy4YeHUs LMKIOATKAHOB: peKTHu(UKanus HEePTH, | UKIOAIKAHOB HA OCHOBE CBOWCTB.
KaTATUTUYECKOE JETUIPUPOBAHIE apeHOB, BHYTpUMOIepyispHas | Habmrogate M OMHMCHIBATH JIEMOHCTPAIlMOHHBIN
peakiusa Bropiia. SKCIEPUMEHT
Ousnyeckue M XUMUYECKHE CBOWMCTBA ILHKIOAKAHOB (peakiuu
MPUCOETUHEHUS U 3aMEIIICHHUS).
IIpuMeHeHne NUKII0aKaHOB.
. lllapocTepkHeBble MOAeNU IUKIOrekcaHa (KoHQopMaiu
«KpEClio» W «BaHHA»), TUMETWINUKIonponana (yuc-, mpawc-
nuzomepbl). OTHOIIEHHE LMKIOreKCaHa K BOJHBIM pPAacTBOPaM
KMnOs wu Bro. Tabmunma  «CTpoeHHE  ITUKJIOQIKAHOB.
Kondopmarmm

13/22 TEMA 3. HEIIPEJAEJIBHBIE YI'JIEBOJAOPOAbI

1/2 AJIKEHBI: DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MONIEKYIIBI dTuaeHa. | KOHKpeTH3HpoBaTh SP2-rHOPUIM3ALIUI0

TOMOJIOTUYECKHM s,
U30MEPUS U
HOMEHKJIaTypa

['oMonoruyeckuii psig W U30MEpUs aAIKEHOB (YrJIepoaHOro
CKeJleTa, FeoMeTpUYecKasl Uil yuc-mpaHc-u30Mepus, MOJ0KEHUs
JIBOMHOM CBSI3U, MEXKJIaccoBasi). HoOMeHKIIaTypa ajJKeHOB.

J. O6bEMHBIE MOJICIU YUC-, MPAHC-U30MEPOB AITKEHOB

opOuTaneil 11 MOJIEKYJIbl STUJICHA.
XapakTepu30BaTh TOMOJIIOTMYECKUH PsIJl JIKEHOB.
O606mare U yrnyonasaTh 3HaHUA 00 U30MEpUU Ha
npUMepe HM30MEpUH  AIKEHOB:  CTPYKTYPHOMH
Y IPOCTPAHCTBEHHOM.

Ha3piBaTh allkeHbl B COOTBETCTBUU C MpaBUIAMHU
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HoMeHkJaTypsl [UPAC.
PaznnuaTh rOMOJIOrM M U30MEPHI AJIKEHOB

1/2 CriocoObl monyyenust | [IpoMbllieHHbIe  CIOCOOBI  MOJYYEHHS  AJKEHOB: KPEKUHT | Pa3nuyare mpoMbllUIeHHBIE CIIOCOOBI MOMYyYEHUS
AJIKEHOB QJIKaHOB, BXOJIIMX B COCTaB HE(PTH ¥ IMOMYTHOTO HE(PTIHOTO | AIKEHOB: KPEKUHT aJKAaHOB, BXOJAIIMNX B COCTaB
rasa, JerHIpupOBAHKE MPEJIEIbHBIX YTIE€BOJOPOIOB. HepTH U  TOMyTHOro  HepTIHOrO  rasa,
JlaGopatopHble  crocoObl  MOMYYEHHMs]  aJKEHOB:  PEAKLMHU | JETUAPUPOBAHUE AJIKAHOB.
AIIMMHHUPOBAHUS (JerajJoreHupOBaHue), Jaeruaparanus cnuptoB | [Ipemiarate mabopaTtopHbie CIOCOOBI MOTYYCHHS
U JIETaJJOT€HUPOBAHUE JUTAIOT€HATIKAHOB, a TAKXKE KOHKPETHBIX aJIKaHOB.
JETUAPOrajJOTeHUPOBAHNE TaJOr€HONPOU3BOIHBIX MpenenbHbIX | DopmMynupoBaTh IpaBuiIo 3aillleBa U 3alUChIBaTh
yraeBonoponos. IIpasuio 3aiinesa. YPaBHEHUS PEAKLUN B COOTBETCTBUU C HUM.
. Tlomyuenue »TwieHa W3 dTaHOJNA M JOKa3aTelbCcTBO ero | Habmrogath W ommchIBaTh JIEMOHCTPAIIMOHHBIN
HENpPEIENbHOTO  CTpOoeHHs] (peakiuu ¢ OpOMHOW  BOAOH | SKCHIEPUMEHT
u pactBopoM KMnQO4)
2/3 CaoiicTBa 1 ®Pu3nYecKre CBOWCTBA AJIKEHOB. OnuceIBaTh B3aUMHOE BIIMSIHHE aTOMOB
MPUMEHEHHE ATKEHOB | B3anMHOe BIMsSHHE AaTOMOB B OPTaHUYECKUX MOJEKYIaX. | B MOJIEKYyJaX alKEHOB U ME3OMEPHBIN 2P eKT.
Me3zomepHhbrii 3hdexT. [IporHo3upoBaTh PEAKIMOHHYIO  CIIOCOOHOCTH
[IporHo3 peakUMOHHOW CHOCOOHOCTH aJKEHOB. MeXaHu3M | aIKeHOB HAa OCHOBE 3JIEKTPOHHOI'O CTPOCHMS HUX
peakuuit 3IeKTPOPHUILHOI0 IPUCOETUHEHNUS. MOJIEKYII.
Peaknun [IPUCOCAVHEHUS AJIKCHOB! raJjOreHupoBaHue, | XapakTepru3oBaTh MEXAHU3M PEAKLIUI
TUAPUPOBAHUE, TUAPOraIOr€HUPOBAHUE, ruapaTanus, | 3JIeKTpoGUILHOrO MPUCOETUHEHUS
nojumepu3anus. [IpaBuio MapkoBHUKOBa. Peakiuu okucienus | (rajoreHupoBaHue, THAPUPOBAHHUE,
ankeHoB KMnOy4 (peakuus Barnepa) B BOJHONH M CEpHOKHCIION | TMAPOrajJoreHUpOBAaHUE, TUApATAIUA) U peaKluu
cpene. MOJIUMEPU3ALIIH.
[IpuMeHeHne aJKeHOB Ha OCHOBE CBOMCTB. CpaBHuBath npaBuia MapkoBHUKOBa 1 3aillieBa.
. Buneodparments! u cnaiifpl mo teme ypoka. ObeciiBeunBaHue | Y CTaHABIMBATh 3aBUCHMOCTh MEXKY CBOHCTBaAMHU
STWJIEHOM OpOMHOM BOABI M pPACTBOpa IE€pPMaHraHaTa Kajlus. | aIKCHOB U UX IPUMEHEHHEM.
['openue »stunena. BsaumoneiictBue ankaHoB u  ankeHoB | HabGmromats, OIKCHIBATH u MPOBOJIUTH
C KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM. XUMHYECKUAN SKCIIEPUMEHT
JI. O6HapyxeHHE B KEPOCUHE HETPEACIbHBIX COCTMHECHHI
1/2 [IpakTuueckas [Tonyyenue mMeTaHa M 3THIEHA U UCCIEAOBAHUE UX CBOMCTB CoOmo1aTh MpaBuila TEXHUKU 0€30MMaCHOCTU IpU
pabora 2 pabore ¢  sabopaTOpHBIM  OOOPYIOBAHHEM,
HarpeBaTeIbHBIMA  MPUOOpaMH, XUMHYECKUMHU
peakTBaMM. OJKOHOMHO M DKOJOTMYECKH
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IPaMOTHO 00paIaThCsi C HUMH.

HccnenoBars cBOMCTBA OPTAHUYECKUX BEILECTB.
Habmtonate xumMuyeckue sBieHUs U (UKCUPOBATh
pe3yabpTatel  HaOmoAeHud.  DopMyTUpOBaThH
BBIBOJIbI HA X OCHOBE

1/2 OcHoBHble  moHATHUs | CTpOEHHE OIMMEPOB: MOHOMED, MOJUMED, FJIEMEHTAPHOE 3BEHO, | ONMKUCHIBATh PEAKIIMU OJUMEPU3ALINI
XUMUU CTENEeHb MOJIMMEpHU3aIIUu. Y UCIOJIb30BAaTh MOHITHUS XUMUHU
BBICOKOMOJIEKYJISIpHBI | JInHelHble, pa3BeTBICHHBIE M CeTYaThle (CIIMTHIC) IMOJUMEPHI. | BHICOKOMOJIEKYISIPHBIX COEIMHEHUN: MOHOMED,
X CrepeoperyIisipHble 1 HECTEPEOPETYIISIPHbIE TTOJIUMEPHI. MOJIUMEp,  DJIEMEHTApPHOE  3BEHO,  CTENEHb
COETMHEHUI OTHOIIEHHE TIONTUMEPOB K HArpeBaHHUIO: TEPMOIUIACTUYHBIC | MOTUMEPU3AIMY, JIMHEWHbIC, Pa3BETBIEHHBIE U
Y TEPMOPEAKTUBHBIE ITOJTUMEPBI. ceTyaThle (CIIUTHIE), TOJTUMEDPHI,
[lonumepbl Ha OCHOBE STUJIEHOBBIX YIJIEBOJOPOJOB M HUX | TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHbBIE
MIPOU3BOIHBIX : TTOJIUATUIICH, TTOJTUTIPOITHUIIEH, MOJINMEPHI, CTEPEOPETYIISIPHBIE U
NOJIUTETPadTOPITUIIEH U TOTUBUHUIXIIOPHI. HECTEPEOPETYISIPHBIE TOTUMEPBI.
JI. O3HakoMJIeHUE C KOJIJIEKIIMEH TOTMMEPOB OCHOBE ATHIICHOBBIX | KnaccudumupoBaTh MHOAMMEpPHl MO Pa3IMYHBIM
YIJIEBOJIOPOI0B IpU3HAKAM: 110 CTPOCHHUIO, CIIOCOOaM TOIy4eHUs
Y OTHOIIIEHUIO K HATPEBAHMIO.
Paznuuare nonumepuszanuio u
MIOJIMKOH/ICHCALHIO.
Xapaktepu3oBaTh  NPUMEHEHHE  BAKHEUIINX
NpEACTaBUTENIEH  MOJIUMEPOB  HAa  OCHOBE
STUJICHOBBIX YIJIEBOJIOPOJIOB U UX MPOU3BOIHBIX.
1/2 ATKa/ieHbI: Knaccudukanus TueHOBBIX YIJIEBOJOPOAOB: H30JIUpOBaHHBIC, | OMUCHIBATh adKaaueHbl KaK YIJIEBOIOPOILI C
KJIaccuuKaims u KYMYJIMPOBAHHBIE U CONPSIKEHHBIE. JBYMSI IBOMHBIMH CBSI35IMU.
CTpOEHHE Homenkmarypa ©u  w30Mepusi JHCHOBBIX  yrieBonoponaoB | [Ipemiarats oburyro ¢hopMyly IUEHOB U HA3HIBATh

(MesxKIIaccoBasi, YriaepoJHOrO CKeJleTa, B3aMMHOTO IOJOXKEHHUS
KpPaTHBIX CBSI3€H, TCOMETPUYECKas).

Crpoenue conpsiKEHHBIX aJIKaIUEHOB.

. BuneodparMeHTsI U ClIaiiIbl IO TeME ypoka. Moiern MOJIeKYJT
QIKaJUEHOB C  HW30JIMPOBAHHBIMHM, KYMYJIHPOBAHHBIMU U
CONPSIKEHHBIMU JIBOMHBIMU CBSA3SIMU

MX B COOTBETCTBHMM C MPaBUJIAMU HOMEHKIIATYPHI
IUPAC.
Paznuuath
MEXKJIACCOBYIO,
YIJIEPOJHOTO CKEJNEeTa, B3aUMHOTO IOJOKEHUS
KpPaTHBIX CBSI3€M, TEOMETPUUECKYIO.
XapakTepu3oBaTh CTpPOCHHE
AIKaJMEHOB

HN30MCPUTIO AJIKaJUCHOB:

CONPSIKEHHBIX
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2/3

Crnioco0rI onyueHus,

CniocoObl TONy4eHHs aJKaJUueHOB: JErHJPUPOBAHUE AJIKAHOB,

CpaBHI/IBaTI) XUMHUYECKHUE CBOMCTBA aJIKCHOB U

CBOICTBA U peaxius JleGeneBa, AeruaporaioreHUpOBaHUE AJIKaJNEHOB.

IPUMEHEHNE JUTaJIOT€HAJIKAHOB. BbIBIATE 0COOCHHOCTH peakiMy NOIUMEpPH3aUU

aJIKa/INEHOB. ®u3nyecKre CBONCTBA AUEHOBBIX YIJIEBOJOPOJIOB. COIPSKEHHBIX AJIKAJAMEHOB.

XUMHUYECKHE CBOMCTBA JUEHOBBIX YIJIEBOAOPOJOB: peaklUuu | XapakTepu3oBaTh (PHU3MUECKHME U XUMHUYECKHE
MPUCOEINHEHUS, OKUCIICHUS U MOIMMEPHU3aIIT — U OCOOCHHOCTH | CBOWCTBA AMEHOB.
UX NIPOTEKaHUS. OnuceiBath HaxX0XJIEHHE B pupoJie
Haxoenue B mpupoae U NpUMEHEHUE AJIKaJAUEHOB. TepIeHBl. Y IPUMEHEHUE AJIKaJNECHOB.
J. Koarymsamuss MIe€4HOro coka KaydyyKOHOCOB (Momouas, | JlaBaTh  XapakTepUCTHKY TepleHaM M HX
oqyBaHUMKa WM  ¢ukyca). Jlemomumepuszamus ~— Kaydyka | IpeACTaBUTENSM
U JI0Ka3aTelIbCTBO HAJWYMS JBOMHBIX CBS3€M B MOJIEKyJIax
MOHOMEpPOB (peakiuu ¢ OpoMHOI Bogoi U pactBopoM KMNO4)
1/2 Kayuyku u pe3unbl DJ1acTOMEpHI. Harypanbubliit Kay4yK, KaK NpOAYKT | XapakTepu3oBaTb  KaydyKd KakK  IMPOIYKTHI
MOJIMMEPU3ALINH M30IpPEHA. CuHreTnueckue KaydyKH: | TIOJTMMEPU3ALNN CONPSKEHHBIX AJIKAIUCHOB.
OyragueHoBeiii kayuyk (CBK), AMBUHUIIOBBIM, H3OMPEHOBBIH, | YCcTaHABINBATh B3alMOCBS3b MEKY
XJIOPONPEHOBBIN, OyTaaleH-CTUPOIbHBIN. CTEpEOperyIsIPHOCTHIO u 31aCTUYHOCTHIO
Bynkanu3zaius kayqyKoB: pe3uHbI U 200HHUT. Kay4yKOB.
. O3nakomiieHue ¢ Koyutekuuen «Kayuyku u pe3uHb» OnwuceiBaTh MpoOJIeMy CHHTE3a KaydyyKOB U POJIb
C. B. JIeGeneBa B €€ pelieHuu.
Pa3znuuarh cUHTETHMYECKHE KaydyKH M HCXOAHbBIC
MOHOMEDBI.
XapakTepu3oBaTh ~ PE3UHY  KaK  MPOAYKT
BYJIKAHU3AIIMU Kay4yKOB
2/2 AJKUHBI: CTpOEHUE DONEeKTpOHHOE M TMPOCTPAHCTBEHHOE CTpOEHHE  MOoseKynbl | KoHKpeTH3upoBaTh SP-rudpuan3anno opouTanen

MOJIEKYJ, U30Mepusl, | alleTUJICHa. JUISL MOJIEKYJTBI alleTHIICHA.

HOMEHKJIATypa, [oMonoruyeckuii  ps7 W U30MEpHsl  alKMHOB  (YriepoJHoro | XapakTepu3oBaTh FOMOJIOTHYECKHI s AIKUHOB

TOMOJIOTHYECKHI PsAJl, | CKeJeTa,  ITOJIOKEHHUsT  TPOMHOW  CBS3M,  MEXKKIAcCOBast). | U M3MEHEHUE (PU3NYECKUX U XUMUYCCKUX CBOMCTB

U CITOCOOBI Homenknartypa aqkuHOB. B OTOM PSTTy.

HOJTyYEHUS CriocoObl MoNTydeHusl aJIKMHOB: MUPOJIU3 MeTaHa (B ToM yMciae u | O600mare u yriayonasTh 3HaHUs 00 M30MEpUU Ha
OKHCIIUTENBbHBIN NMHUPOIN3 MPUPOJHOIO ra3a), KapOUAHBIA METOJ, | IPUMEpPE HM30MEPUU  AIKHUHOB:  YIJIEPOJHOIO
JErUIpOrajJoreHIpOBaHUE JIUrajlOTeHAIIKaHOB, B3aWMOJICHCTBUE | CKEJIEeTa, MOJIOKEHUSI TPONHOM CBSI3H,
coJiell  alleTWJICHOBBIX  YIJIEBOJOPOJNOB  (QIIETHJIEHHUIOB) C | MEKKIACCOBOM.
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rajjoreHaJKaHaMmH.
. Bupeodparmentsl u cnaiigsl mo teme ypoka. l[lomyueHue
aneTuiieHa 3 kapouaa xanbuus. O0bEMHbBIE MOJIENN aJTKUHOB

Ha3zbpIBaTh ajKkuHBEI B COOTBETCTBHHU C ImpaBHJIaMH
HomeHnknatypsl [UPAC.

Paznuuats romonoru u u3oMephl ATKHMHOB.
XapakTepru30BaTh CIOCOOBI MOTYUSHUS AIKHHOB

1/2

CBolicTBa 1 ®du3nyecKre CBONCTBA allE€TUJICHOBBIX YTJIEBOJIOPOIOB. [TonTBepkaaTh CBOM  MPOrHO3  XHUMHUYECKUX
MPUMEHEHHE AIKMHOB | XMMHYECKHE CBOMCTBA. Peakiuu npucoeaunenus (TuApUpoOBaHUe, | CBOMCTB AJIKMHOB DPEAKIUSAMH PUCOCIHMHCHUS,
raJIoreHUpPOBAHUE, TUPOTraIOr€HUPOBAHHUE, TUApaTaNusl, | BBIICIATH UX OCOOCHHOCTH.
TpuMepu3anus anetwieHa). Peakuus KydepoBa u Ilpaswiio | Mcmosip3oBaTh  3aKOHOMEPHOCTH — IIPOTEKAHHUS
OnbrekoBa. KucnoTrHble CBOMCTBA alKMHOB. AUETUJICHUIBL. | peaKUil mIprcoeAUHEHUs (IPaBUIo DIIbTEKOBA).
Oxkwucnenne ankuHoB: pactBopoM KMnO4 u ropenue. YcraHaBinvMBaTh B3aMMOCBSI3b MEXKIY CTPOEHUEM
OO6mactT TpUMEHEHHUs aleTUIeHa Ha OCHOBE €ro CBOMCTB. | MOJEKYJIbl alleTWJIEHa M €ro  KHUCIOTHBIMH
[Ipumenenue romonoroB aneruwieHa. [loaumepsl Ha OCHOBE | CBOWCTBamH.
areTniieHa. BuHumaneTuicH. XapakTepu30BaTh PEAKIHUHU OKUCICHHS: FOPEHUE,
. B3auMogeiictBie ~— aneTuiieHa  C OpOMHOM  BOJIO. | B3aUMOJICHCTBHE arleTHiIeHa ¢ pacTBopoM KMNOa.
BzaumopeiictBue areruneHa ¢ pactBopom KMnOs. Topenne | Habnronats " OMNHCHIBATH XUMHUYECKUH
aneTriieHa. BugeodparMeHTsI U clialiIpl IO TeMe ypoKa HKCIIEPUMEHT.
VYcranaBnuBaTh B3aUMOCBSI3h MEXKY CBOMCTBAMHU
aleTUJICHa U €ro NPUMEHEHUEM.
XapakTepu3oBaTh obactu MPUMEHEHUS
TOMOJIOTOB aIleTHJICHA.
OnuceIBaTh MOJMMEPHI HA OCHOBE alleTHJICHA
7/12 TEMA 4. APOMATHUHYECKHUE YI'JIEBOJAOPO/JbI
1/2 ApeHBI: CTpoeHHUE [lepBbie cBeaeHust 00 apomarmueckux coeauHeHusx. CtpoeHue | XapakTepu3oBaTh OCH301 KakK IPEICTaBUTENS
MOJIEKYIL, MOJIEKYJIBl  OCH305a: eAuHas T-3JIEKTPOHHAS CHCTEMa, WM | ApEHOB U OCOOEHHOCTU 3JIEKTPOHHOI'O CTPOEHHS
TOMOJIOTMYECKUH PsJl, | apOMaTHUYECKUIN CEKCTET. MOJIEKYJIBI OEH301a M IIOJIyTOPHOM CBA3H.
U30MCEpUs U I'omonornueckuit paa. I/I30Mep1/1;{ B3aMMHOI'0 PacCHOJIOXKCHUS OnuceIBaTh HU30MCPUIO B3AMMHOI'O pacCIliOIOXKCHUA
HOMCHKIJIaTypa 3aMecTuTeNeil B OEH30JIbHOM KoJiblle. HOMEHKIATypa apeHoB. | 3aMECTHTENEH B OEH30IbHOM KOJIbLIE.
Kcunonsr. 3anuceBaTh (GOPMYIBI M30MEPOB M TOMOJIOTOB
. Buneodpanrmersl u CIanbI o TemMe ypoka. | OeH30/1a ¥ Ha3bIBaTh UX
[lapocTepkHeBble M 00bEMHBIE MO/IETH OSH3051a U €T0 TOMOJIOTOB
1/2 CrocoObt monyuenusi | [IpombinieHHbie criocoObl moydeHusi 0eH301a U €ro TOMOJIOroB: | Pasnnuate ©  ONMCHIBaTH  TIPOMBIILICHHBIE

apeHoB

apoMaTH3allisl  aJKaHOB W  I[UKJIOAJKAHOB,
arneTuiieHa (peaxius 3eTMHCKOrO).

TpUMEpHU3aLUS

1 1abopaTopHBIEC CITOCOOBI OMYYeHHS OCH3071a.
OCyIIecTBISITh NMEPEHOC 3HAHUK 00 aJIKMHAX Ha
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JlaGopaTopHble crmocoObl TMOJTYyYEHHS apEeHOB: AIKHIUPOBAHUE
OeH30I1a, MUPOIU3 COJIeH apOMAaTUYECKUX KHCIIOT.
. BuneodbparMeHTHI U clIaii bl IO TEME YpOKa

apeHbl Ha TPUMEPE PEAKIINU 3ETUHCKOTO

1/2 CgoiicTBa OeH307a ®u3nyecKre CBOMCTBA apEHOB. XapakTepr3oBarh (hU3MYECKHE CBOMCTBA OSH30IA.
[IporHo3  peaknwoHHOW  CIOCOOHOCTH  apeHoB. Peaknuum | YcraHaBiamBaTh B3aUMOCBS3b MEXKTY
JIEKTPOPHUIIBHOIO 3aMELICHUS U UX MEXAHU3M: TAJIOT€HUPOBAHME, | HJIEKTPOHHBIM CTPOCHHEM MOJIEKYJIbl OeH3ona
ankunupoBanue (peakuuss Dpunens—KpadTca), HUTpOBaHHE, | U €T0 PEAKIMOHHON CIIOCOOHOCTBIO.
cynb(upoBaHue. [IporHo3upoBaTthk THIBI XUMHYECKUX pPEAKLUH,
Peakiun  mpucoeiMHEHHs:  THAPUPOBAHHE,  pPaJAUKAIbHOE | XapaKTEPH3YIOUUX OEH30JI, 1 KOHKPETU3UPOBAThH
rajjoreHupoBaHue. Peakium okucieHus. UX NIPUMEPaAMHU.
. PactBopenrie B OeH3o0Jie  pa3nuYHBIX  opraHuyeckux | HaGmromath JeMOHCTpAallMOHHBIA DKCIEPUMEHT
U HEOPraHWYEeCKUX  BELIeCTB  (HampuMmep, Cepbl,  HOJa). | U JAeNaTh BBIBOABI HA €T0 OCHOBE
OznakomyeHne ¢ (U3MYECKUMH  CBOMCTBaMH  OeH307a
(pacTBOpPUMOCTH B BOJIE, INIOTHOCTb, TEMIIEPATypa MJIaBJIECHUSI —
BbIJICP)KMBAHME 3allasHHOM amIyiel ¢ OeH3010M B 0OaHe CoO
apnoM). ['openue GeH3ona Ha CTEKISTHHOM nanouke. OTHOLIEHHE
OeHzona k OpomHOM Boae u pactBopy KMnOs. Hurtposanue
OeH3ona

1/2 CpoiictBa romonoroB | Tomyon, kak romomor Oenszona. OcobeHHoctn xuMuueckux | OmuceiBaTh (hU3MYECKHE CBOWCTBA T'OMOJIOT'OB

Oen3zoina.
[Ipumenenue apeHoB

CBOWCTB aJIKIJIOEH30J10B. OpHUEHTAHTHI MEPBOIO U BTOPOTO poja.
B3auMHoe BnMsSHHE aTOMOB B MOJIEKYJIaX aJIKWIIOEH30JI0B Ha
pUMeEpe pPeaKkIuy 3aMelIeHNs. Peakiuy OKuCIeHu .

[TpumMeHeHre apeHOB Ha OCHOBE MX CBOMCTB.

J. OrtHomenue Toiyona K Bojae. PacTtBopeHue B Toiyolse
pPa3IMYHBIX ~ OPraHWYECKHMX W  HEOPraHWYECKHX  BEIIECTB
(mampumep, cepbl, noaa). OGecrBeUrBaHUE TOIYOJOM pacTBOpa
KMnO4 u 6poMHO# BO/IBI

OeH301a.

YcranaBnuBaTh 3aBUCUMOCTh MEXAY OOKOBOM
LICIIbIO U HapymeHHeM BHCKTpOHHOf/'I IIJIOTHOCTHU
COTPSDKEHHOTO T-00J1aKa B MOJIEKYJIaX TOMOJIOTOB
OcH30Ja MO/ BIMSHHEM OPUEHTAHTOB IEPBOTO
¥ BTOPOT'O poJia.

XapakTepu3oBaTh B3aUMHOE BIIMSHHE aTOMOB
B MOJIEKYJIaxX  alKUJIOCH30JI0B HAa  MpHUMeEpe
peaKHI/II/I 3aMCIICHUS U OKUCJICHUS.
YcranaBinuBaTh B3aMMOCBSI3UM MEKIY CBOMCTBAMU
TOMOJIOT'OB Oensoma H 00J1acTAMHU 1504
HpI/IMeHeHI/IFI.

HaGmrogath ¥ ommcChIBaTH JIEMOHCTPAIIMOHHBIN
SKCIIEPUMEHT
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2/3

O06001menue u
CHCTEeMaTH3alus
3HAHUM MO
YTJIEBOAOPOAAM

BrinmonHeHne TECTOBBIX 3aJlaHUM W PEIIEHUE 3a/ad Ha BBIBOJ
dbopmMyn  yriaeBONOpPOAOB  pa3iMYHbIX  KiaccoB. Pemenue
PACUYETHBIX 3a/1a4 Ha OCHOBE CBOMCTB YIVIEBOZOPOAOB Pa3jIUYHbIX
KJIACCOB.  BBINIONHEHHE  YINIPpaKHEHWM  HAa  YCTAHOBJICHHE
TEHETHYECKOM CBA3M MEXy KJacCaMH YIJIeBOJOPOAOB (LEMOYKU
npespainieHui). [Ioaroropka K KOHTPOIBHOM paboTe

BBINONMHATE TECTHI M yIIpaXXKHEHUS, PEIIaTh 3aa4l
0 TEME.

[TpoBOAUTH OLIEHKY COOCTBEHHBIX JIOCTHXKEHUI
B YCBOCHUU TEMBI.

KoppektupoBaTe CBOM 3HaHUS B COOTBETCTBUU
C TUIAHUPYEMBIM PE3yIbTaTOM

1/1 KonTponbHas pabora 2 no temam «IIpenenbHble yrieBogopoisl», «HenpeneapHble yrieBo10poab», «ApeHbh»
5/8 TEMA 5. IPUPOJHBIE HCTOYHHUKHU YIVIEBOJOPOAOB
1/1 IIpuponuslii ra3 u ITpuponnslii ra3 u ero cocras. [IpomMblneHHOe HcTIoNb30BaHUE U | ONKMCHIBaTh NMPUPOAHBIN Ta3 KaK €CTECTBEHHYIO
MONMYTHBIA HEPTAHOW | mepepadoTKa MPUPOJHOIO rasa. CMECH YIJIIEBOAOPOIOB.
ras [TorytHele HedTsHBIE Tra3pl M uUX mnepepaborka. @paxkuum | Paznuuare npupoaHbslii U MONYTHBIM HeQTSIHbIE
MOMYTHOTO HE(TSIHOTO ras3a: ra3oBblil OEH3UH, MPONaH-OyTaHOBas | ra3bl.
CMECh U CyXOH Tras. XapakTepu3oBaTh COCTaB MOMYTHBIX HEPTIHBIX
J. T'a30Bast 3axurajika ¢ mpo3payHbiM KoprycoM. [lapaduH, ero | ra3oB u ux gpakuuu.
pacTBopeHHe B OCH3MHE U HCIIapEHUE pacTBOPUTENECH U3 CMECH XapakTepu3oBaTh  OOJIACTM  MPOMBIIUIEHHOT'O
IPUMEHEHHS MPUPOJHOTO raza U MOINYTHOIO
HE(TSIHOTO ra30B U OCHOBHBIE HAIpaBJICHUSA HUX
nepepadoTKH.
HaGumonate XUMHUYECKUN 9KCIIEPUMEHT,
OIHCHIBATh €T'0 U JEJIaTh BBIBOJBI
1/2 Heds HedTb, Kak mpupoOAHBIA UCTOUYHUK YIIEBOIOPOIOB, €€ cocTaB M | XapakTepu3oBaTh (U3NYECKUE CBOICTBA HEPTU U
¢duznyeckue CBONCTBRA. OIUCHIBATH €€ COCTAB.
VYrieBonopoabl Kak MpeaMeT MEXAYHapOJAHOIO COTPYJHMYECTBA U | ApryMEHTHUPOBaTh poib YIJIEBOJOPOIOB
BaXKHEMIIasl oTpaciib 9KOHOMUKH Poccun. B MEXJIYHApOJHOM COTPYIHHUYECTBE U IKOHOMUKE
. Komnexuus «Hedts u HepTenpoaykre». Buneopparmentsl, Ha | Poccun 1 HeoOX0AMMOCTh COOMIOACHUS HOPM
KOTOPBIX IpeJCcTaBlieHa 100bda He(pTH M €€ TPAHCIOPTUPOBKA. | HIKOJOTMUECKON 6e30macHOCTH npu
Buneodpparmentsl  «Hedtsausle  dakenbl», «IKoIOruyeckue | TpaHCIOPTUPOBKE rasza, HehTH 1 HeYTENPOTyKTOB
KaTacTpo(bl, CBsI3aHHBIE ¢ paznuBoM HedTm». OOpazoBaHue
HedTsiHOM TIIEHKM HA MIOBEPXHOCTH BOJIBI U €€ YCTPAHCHHUE
2/3 ITpomeinieHHAs Pextudukanus (¢ppakuuonHas mneperonka). @Opakuuu HedTu: | YcraHaBIMBATh BHYTPUIIPEIMETHBIE CBSI3U MEXKIY
nepepaboTka HepTH OEH3MHOBas, JMTPOMHOBAas, KEPOCHHOBAas, Tra30illib, Ma3yT. | U3y4aeMbIM U W3yYEHHBIM Y4E€OHBIM MaTepHaIOM
ConspoBele Mmacnma. Bazenun. Ilapadun. ['yapon. Kpekunr | Ha  mpumepe CIocoOoB MIPOMBIIIICHH O
HEPTEPOAYKTOB: TEPMHUUYECKUH, KaTAINTHYECKUH, | mepepaboTkl ~ HepTH U HePTEempOAYKTOB

59




THIpOKpeKuHr.  Pudopmunr. Hukmuzamms.  Apomaruzaius.
JleroHanmoHHas CTOMKOCTh OcH3MHA. OKTaHOBOE YHUCIIO.

. Komnexuus «Hedts 1 Hedrenponykrs». BuneopparmeHTs
«Ileperonka HepTH»

U crioco0aMu MOTy4YeHUs aJIKaHOB

YcranaBiauBarth B3aUMOCBS3b MEXTY
(GU3NUEeCKUMH CBOMCTBAMH KOMIIOHEHTOB HE(PTH
U ciocobamu e€ rnepepadoTKH.
XapakTepu3oBaTh peKTH(UKALINIO
KPEKHHT HE(PTENPOIyKTOB U pU(OPMHUHT.
VYcranaBiaMBaTh B3aMMOCBSI3b MEXIY COCTaBOM,
CTpOGHHEM U CcBoWcTBamMH (pakiuii  HedTH
U IpYTUMHU He(pTenpoayKTaMH U UX IPUMEHEHUEM
B HApOJIHOM XO3SIICTBE.
Paznuuars TEPMUYECKUH,
KPEKMHTU ¥ TUAPOKPEKHHT.
ApryMeHTHpOBaTh 3aBHUCHUMOCTBH JIETOHAIIMOHHON
CTOMKOCTH OCH3MHA OT CTPOCHHS MOJEKYN €ro
KOMITOHEHTOB M NpeylaraTh crocoObl MOBBILIEHUS
OKTaHOBOT'O YHCIIA

Hedtu,

KaTAJIUTUYECKUI

1/2 KamenHnslit yroms. HaxoxneHue B mpupone M COCTaB yIyield: KaMEHHBIM yroib. | YcTaHaBIMBaTh B3aWMOCBSI3b MEXAY OHOIOrHen
[Ipomeinennast aHTpaumT, OypbIil yroib. (KaMEHHOYTOJIbHBI  TIepuon) U XuMmuen
nepepaboTka KokcoBanue u ero mpoIyKThI: KOKC, KaMEHHOYroJibHas cMoja, | (KaMEHHBIH yroib U ero nepepadorka).
KaMEHHOI'0 YIJIA. HaJCMOJIbHAs BOJIa, KOKCOBBIN ra3. ['asudukauus yriua. BogsHoit | Xapakrepu3oBaTh KOKCOBaHHE KaMEHHOIO YIJIS

ra3. Karanutuueckoe rugpupoBaHue yris. Y €r0 NPOAYKTHI: KOKC, KAMEHHOYT'OJIbHAsl CMOJIA,
. Komnexnust «KaMeHHBIH yroib ¥ MPOAYKTHI €ro nepepaboTKu». | HaJACMOJIbHAst BOAA, KOKCOBBIN T'a3.
Buneodparments! «Kokcoxumuueckoe NpoOrU3BOACTBO» PackpelBaTh 3HaueHHMEe KOKCa U IPOIYKTOB
KOKCOBaHHs B HAPOJIHOM XO351CTBE
11/20 TEMA 6. THAPOKCWICOJAEPKAIIIUE OPTAHUYECKHME BEHIECTBA

1/2 Cruptsr: [Tonatne o cnuprax, ucropus ux usydeHus. OynkunonanpHas | OnpenenaTs NPUHAUIEKHOCTh  OPTaHUYECKUX
KJ1accu(uKanus u TUAPOKCUIIbHAS IPYIIIIA. COCIMHEHUH K ONpPEeNeIEHHOMY KIIacCy CIUPTOB U
CTPOCHHE Knaccugukanus cnupToB: Mo TUMY YIIEBOJOPOJHOTO paJuKala | UX KOHKPETHOW Tpymie.

(mpenenpHBIE,  HEMpENENbHbIE, AaPOMATUYECKUE), 10  YHUCITY
TUJIPOKCHIIBHBIX TPYIII B MOJIEKYJIe (OHO- U1 MHOTOAQTOMHBIE), 110
THUITY YTJIEPOJHOIO aTOMA, CBSI3aHHOI'O C TUAPOKCHUIIBHOM I'PYIIION
(mepBUYHBIE, BTOPUYHBIE, TPETUYHBIE).

DJEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI CIIUPTOB.

XapakTepu3oBaTh JICKTPOHHOE
U MIPOCTPAHCTBEHHOE CTPOEHUE (hYHKIIMOHAIBHOU
TUAPOKCUIIBHOM TPYIIIBL.
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. [TapocrepkHeBbIE MOJEIHU MOJIEKYJT OJIHOATOMHBIX
¥ MHOT0AaTOMHBIX cnupToB. Tabmunsl «Kucimopoacoaepxaiiue
opranuueckue coequHeHus» u «Knaccubukanus ciupToB»

1/2 I'omonornyecknii psn | ['omosorndeckuii  psii  MPEAENbHBIX  OJHOATOMHBIX —CIIMPTOB. | XapaKTepU30BaTh TOMOJIOTUYECKHAN pan
aNKaHoJIOB: n3oMepust | M3omepust (monoxkeHus: GpyHKIMOHATBHON TPYIIBL, YIIEPOIHOTO | AIKAHOJIOB M BBIBOAUTH UX OOLIYIO (OPMYITY.
Y HOMEHKJIaTypa CKelleTa, MeXKIIacCOoBast) © HOMEHKJIATypa alKaHOJOB. [IporHo3upoBaTth  M30MEPUI0  AJIKAHOJIOB  Ha
. BuneodparMeHThI U CIIaii bl IO TEME YpOKa OCHOBE aHAIN3a UX MOJIEKYJI 1 KOHKPETU3UPOBATh
IpUMeEpaMHu.
3anuceiBaTh (OPMYJBl ATKAHOIOB PAa3IMYHOTO
CTPOCHHsI MW Has3plBaTb HX B COOTBETCTBUU
¢ nmpaBwiamu HoMeHkinaTypsl [UPAC
1/2 CrniocoOb1 monyyenust | OOmue crnocoObl MOMYYEHHUs! alKaHOJOB: THApaTalus aJKEHOB, | XapaKTepU30BaTh MIPOMBIIIJICHHbIE
CIIUPTOB THIPOJIN3  TaJIOTEHAJIKAHOB, BOCCTAHOBJICHHWE KapOOHWJIBHBIX | U JJA0OPAaTOPHBIE CIIOCOOBI TOTYYEHUS CIIUPTOB.
coeauHeHuil. CnocoObl TONTY4YEHUs HEKOTOPBIX aJKaHOJOB: | 3HAaTh CIIOCOOBI MOJIydYeHHUs] Hauboliee 3HaAUYMMBIX
METUJIOBOI'O CIIMpTa — pEeaKk[ued IIEJIOYHOr0 THIPOJIU3a | AJIKAHOJIOB
XJIOpPMETaHa U U3 CUHTE3-Ta3a; 3TUIOBOr0 CIIMPTAa — CIUPTOBBIM
OpO’KEHHEM TITIOKO3bI U THpATAIMEH TUIIeHa; TTporanoia-1
— BOCCTAHOBJICHHEM IPOIMOHOBOTO AJbJETUAA; IPONaHoIa-2
— TUJPUPOBAHMEM ALIETOHA U THApaTalyel IIPOIHUIICHA.
. BugeodbparMeHThI U cllailIbl IO TEME YpOKa
1/2 CBoilicTBa CIMPTOB ®dusnueckre CBOWCTBAa CIUPTOB. BogopoaHas CBA3b. YcraHaBiMBaTh B3aUMOCBSI3b MEXIY
[Tporuo3 peakiMOHHON CIIOCOOHOCTHU IMPENEIbHBIX OJHOATOMHBIX | MEKMOJIEKYJISIPHOM  BOJIOPOAHOM  CBSI3bIO  C

CIUPTOB U €ro MOATBEPKICHHE MPHU PACCMOTPEHUU XHMHUYECKHX

CBOMCTB CIIMPTOB: KHCIIOTHBIE CBOMCTBA, peakuuu
HYKJICO()UITBHOTO 3aMeLEHUS c raJIor€HOBOJIOPOAAMU,
MEKXMOJIEKYJISIPHAasE W BHYTPUMOJEKYJSIpHas — Jeruaparanus
(momyyeHne  MpOCTHIX  3(QUPOB M AJKEHOB),  pPEaKUUU

JETUIPUPOBAHMSI, OKUCIICHUS U dTePUDUKAIIHH.

Jl. ®usnueckue cBOiiCcTBa 3TaHojia, IpomnaHona-l, Oyranoma-1.
B3aumoneiictBue Hatpus co cnupToM. B3aumoencTBue cnupra ¢
pacTBOpOM JuXpomara Kainus B cepHou kucinore. I[lomyuenue
cinoxHoro 3¢wupa. [lomyuenue stuneHa u3 3TaHona. CpaBHEHHE
peakUMii TOpEeHHUsI STUIIOBOrO U MPOMUJIOBOI'O CIIUPTOB

(u3n4ecKuM CBONCTBAMHU CIIMPTOB.

JlenaTe BBIBOJBI O 3aKOHOMEPHOCTSAX W3MEHEHUs
(U3NUIECKUX CBOMCTB B TOMOJOTMYECKOM DSy
AJIKaHOJIOB.

Xapakrepu3oBaTh 00IIKME U OCOOEHHBIE CBOMCTBA
AJIKAHOJIOB.

OnuceiBaTh MEXaHU3M peaKIUU HYKICOPUIbHOTO

3aMEILECHHUS.

VYcraHaBIMBaTh TEHETHYECKYIO CBS3b  MEXKIY
raJoreHoaJIKaHaMu W CIIUPTaMHU,  aJKEHAMH
U CIUPTaMH, TUJAPOKHCHUIIBHBIMM M Kap0o-

61




HUJIBHBIMH COCIHMHCHUAMU
YcranaBauBaTh IFCHECTUYCCKYIO
rajJorcHoaJIKaHaMu n CIIMpTaMu,
" CrIupTaMu, THAPOKHUCHUIIBHBIMU

n Kap6OHI/IJ'II)HI>IMI/I COCIUHCHHUAMH, YIJICBOAAMU
H CIIMPpTaMH

CBA3b MCXKOY
AJIKCHaMH

1/1 [IpumeHeHue Husmme u Biciiyie (KUpHbIE) CIUPTHI. VYcraHaBiIMBaTh B3aUMOCBSI3b MEKIY CBOMCTBAMHU
crupToB. OtnensHbie | CuHTeTHYeckune Moromue cpeacrea (CMC). CIIUPTOB U UX MPUMEHECHHUEM.
IIpEeCTaBUTENN O6nacTi NpUMEHEHHsT MeETaHojla Ha OCHOBE €ro CBOWMCTB. | ApryMEHTHPOBATh CBOIO yOeX IEHHOCTD
AJIIKaHOJIOB TokcuuHocTh MeTaHoa. O0JaCcTH MPUMEHEHMSI STUIIOBOTO CIUPTA | B HaryOHBIX MOCIEACTBUIX AIKOrOJIM3Ma
Ha OCHOBE €r'0 CBOMCTB.
AJKOroJM3M KakK COLMaJIbHOE ABJICHUE U ero MPO(pUIAKTHKA.
JI. OGHapykeHue AITHJIOBOrO CIHPTAa B PA3IUYHBIX MHPOAYKTaX
C TIOMOIIBI0 HO0POpMHOM TIpoOKI. BuaeodparMeHTsl U craiiapl
110 TEME YpOKa
1/2 MHoroaromHbIe AToMHOCTH crnupTOB. [nmkomu wu  rimnepudsl.  M3omepus, | KnaccudumupoBars  cnupThl MO HTPUHIUIY
CIMPTHI HOMEHKJIaTypa ¥ IOJIY4Y€HHE  MHOTOAQTOMHBIX  CIIMPTOB. | aTOMHOCTH.
OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOI'0ATOMHBIX crnupToB. | [IporuosupoBatsb BU/IBI U30MEpUU JUISL
KauecTtBeHHast peakiius Ha MHOITOATOMHBIE CITUPTHI. MHOI'0OaTOMHBIX CIIHPTOB Ha OCHOBE COCTaBa HX
OTUNICHTIIUKOIb U TJMIEPUH, KaK MPEJCTaBUTETH MHOIOATOMHBIX | MOJIEKYJ M Ha3bIBaTh UX.
cnupToB. X npuMeHeHue. YcranaBnuBarh B3alMOCBSI3H MEXIY
. BzaumoneiictBue raunepuHa co cBexeocaxaéHHbIM CU(OH)2. | momyyeHnem, CBOMCTBAMH U IPHUMEHEHUEM
Pacno3HaBaHue BOJHBIX pacTBOPOB IUIMIIEPUHA U ATaHO]A. | MHOIOATOMHBIX CIHUPTOB: STUJICHTJIUKOJS
OTHOIIEHUE STUJICHTIIMKOMS U TTIUIEpUHA K BOJIE M OPTaHMYECKUM | U TIIMLIEPHHA.
pactBopuTensiM. BuneodparMeHTs U CIaiiipl 10 TEME ypoKa PacniosnaBath MHOI0aTOMHbBIE CIIUPTHI
C IOMOUIBIO KaUECTBEHHOM PEaKIINH.
Habmogate 1 onMchIBaTh J€MOHCTPALMOHHBIN
HKCIEPUMEHT
1/1 [IpakTrueckas HccnenoBanue CBOMCTB CIUPTOB CobmtoiaTh npaBuiia TEXHUKU O€30MaCHOCTH MpU
pabora 3 pabore ¢ 7abopaTOpHBIM  OOOpPYAOBaHHEM,
HarpeBaTeNbHBIMA  NPUOOpPAMU, XUMHUYECKUMHU
peakTuBaMu.  OKOHOMHO M JKOJOTMYECKH

I'PAaMOTHO 06pa1uaTbc;1 C HUMH.
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HccenenoBaTts CBOMCTBAa OPraHUYECKUX BELIECTB.
HaGmronats xumMudeckue siBieHus U (PUKCUPOBATH

pe3ynbTaTel  HabmoaeHuid.  dopmynaMpoBaTh
BBIBOJIbI Ha X OCHOBE
1/2 deHob CocTaB U cTpoeHHE MOJIEKYIBI (heHoma. ATOMHOCTh (DEHOJIOB. Pazmuuate  cruptel W (GEHONBI,  OJHO-,
["omonoruyeckuii psizi, U30Mepusi 1 HOMEHKIJIATypa (PEHOJIOB. JIByXaTOMHBIE U T. JI. (DEHOJIBI.
CriocoOb1  momydeHusi (eHona: M3 KaMEHHOYIOJBHOH CMOJBI, | 3alMCBhIBaTh UX (OPMYJIIBI M Ha3bIBATh (PEHOIBI.
KyMOJIBHBIM CIOCO0, M3 TaJIoreHapeHOB M METOJOM IIEJIOYHOro | XapakTepu3oBaTh TOMOJIOTMUYECKH psin
IU1aBa. OJTHOATOMHBIX (DEHOJIOB.
1. BuneodparMeHThI 1 Claiibl 10 TeMe ypoKa VYcraHaBIMBaTh TEHETHYECKYIO CBS3b  MEXKIY
KJaccaMM  HEOpPraHM4YeCKMX COEJUHEHHMH Ha
OCHOBE cr1oc0o00B nosyyeHust heHosaa
1/3 CgoiicTBa 1 Oduznyeckue cBoiicTBa (eHOOB. XMMHYECKHE CBOWCTBA (heHona: | XapakTepu3oBaTh XUMUYECKHE CBOMCTBA (eHOIA
IpUMEHEHHE (PEHOJIOB | KUCIOTHBIE CBOWCTBA, OKHUCJICHME, PEAKIMM 3JIEKTPOPHIBHOIO | HA OCHOBE COCTaBa U CTPOEHUS €ro MOJEKYJbl U
3aMelleHus (raJoreHupoBaHUe, HUTPOBAHUE), TOTUKOHACHCAIMS. | B3aMMHOI'O BIMSHUS aTOMOB B HEil.
KavecTBennole peakunu Ha ¢Qenom: ¢ OpomHOH Bomoit | OmUCHIBATH peaxkuuu AIIEKTPOPHIBLHOTO
1 pactBopom xjopuna xeneza(Ill). 3aMeIIeHus B OCH30JIbHOM KOJIbIIE.
[Tpumenenue GpeHONOB. YcranaBiauBarth 3aBUCUMOCTb MEXTY
. PactBOopuMOCTh (eHOMa B BoJE MpH OOBIYHON M MOBBIIICHHOW | MPUMEHEHUEM (DEHOIa U eT0 CBOMCTBAMHU.
TeMmriepatypax. BeitecHeHue d¢enoma wu3 ¢enonara Harpus | Habmromate W ONMUCHIBATH  JEMOHCTPAIIMOHHBIN
yroapHoM kucinoroi. KadecTBeHHble peaknuu Ha (EHON: | SKCHEPUMEHT
obecrBeunBanue OpomMHOM Boasl U ¢ pactBopom FeCls.
O6ecnseunBanue pactBopa KMnOa.
1/2 O6o0uieHne u BeinonHeHne TeCTOBBIX 3alaHUM M pelIeHHEe 3a/ad Ha BBIBOJ | BBIMOMHATH TECTHI M YIpaKHEHUS, peliaTh 3a1a4u
cucTeMaTu3anus dopmyI ciupTOB (OTHO- ¥ MHOTOATOMHBIX) U (peHosoB. Pemenue | mo reme.
3HAaHUH 110 CIUPTAaM U | pacu€THBIX 3aJad Ha OCHOBE CBOWCTB cnupToB (oaHO- | IIpoBOAMTH OLEHKY COOCTBEHHBIX JAOCTUXKEHUH B
¢benony U MHOTOATOMHBIX) W (EHOJIOB. BpImonHeHue yrnpakxHeHUH Ha | YCBOCHUU TEMBI.
YCTAaHOBJIEHME  TEHETUYECKOM  CBA3M  Mexay  kiaccamu | KoppektupoBaTh CBOM 3HAaHHS B COOTBETCTBHM C
VIIEBOMOPOAOB M THAPOKCHIICOJEP)KAUIMX  OPraHWYECKUX | IUIAHUPYEMBIM PE3YJIbTaTOM
CoeMHEHU (LIeMOYKH MTpeBpaILeHui).
[ToaroroBka K KOHTPOJILHOM paboTe
1/1 Kontponbnast padora 3 mo teme «CriupThl ¥ EHOIIBI
7/10 TEMA 7. AJIBAET /1Bl U KETOHbBI
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1/2

ANLIeruan:
TOMOJIOTUYECKH Psifl,
U30MepUs U
HOMEHKJIaTypa

AJIBZICI‘I/I,Z[BI — Kap6OHI/IJII>HI)I€ OpPraHn4CeCKuCc COCIAUHCHHA.
DIIEKTPOHHOE CTPOEHUE KapOOHWIIBHON aJIbJICTU/THOM TPYIIITHI.
['oMonoruyeckuid  psig~ anbAETUAOB, HUX  H30MEpUs U
HOMEHKJIaTypa.

. IlapoctrepxkueBsie u  Crroapra—Dbpurieda
anbIeruioB. BugeohparMeHThI U CIalIbpl IO TEME ypOKa

MOZEIN

OnucelBaTh  cOCTaB U CTPOEHUE  MOJEKYJ
aJIbJIETUJI0B.

Paznuuyath kapOOHUIIBHYIO U albJCTHAHYIO
TPYIIIBL.

XapakTepu3oBaTh TOMOJIOTUYECKU I pan
aNbJIETU]IOB.

[IporHo3upoBaTh H30MEPUIO  ANBIACTHIOB HA

OCHOBE aHAJIM3a UX MOJIEKYJ U KOHKPETU3UPOBATh
IIPUMEPAMH.
3anuceiBaTh (POPMYIIBI aJbJETUI0B U JaBaTh MM

Ha3BaHMUSI B  COOTBETCTBUUM C  IpaBUIIaMHU
HoMmeHknatypsl [UPAC
1/1 CnocoOb! monydenus: | [lomydeHue ajpIerUIoB. OKUCICHHEM yriieBoaopooB (Bakep- | XapakTepu3oBaTh OCHOBHBIC CIIOCOOBI TTONTYUCHHUS
aJIbJIETU/10B IPOLIECC) U COOTBETCTBYIOIIUX cIUPTOB. IlonydyeHue anbaeruioB | ajlbIeruioB.
rujpatanyeil aJkuHOB, MUPOIU30M KapOOHOBBIX KUCIOT MJIM HUX | YCTaHaBIMBATh TI'EHETUYECKYIO CBS3b MEXAY
coJjiell, a TaKXkKe IIETOYHBIM THIPOIN30M IUTaIOr€HAIKAHOB. COUpTaMd M albJErMJaMHy, YIJIEBOAOPOJaMHU
. BuneodparMeHTs! U claiiipl IO TEME ypoKa. U aJIbJIETUIaMH, aJJKHHAMU U aJIbJeTUIaMH.
JI. Ilony4yeHue ykCycHOTro ajibJierujia OKUCIEHUEM dTaHolIa [TpoBoaUTH 7a00pPaTOPHBIE OIMBITHI
C cOOJIIOIEHNEM TPaBUJI TEXHUKH 0€30MacHOCTH U
9KOJIOTUYECKU IPaMOTHOIO oOpareHus
¢ 000py/I0BaHUEM M pEaKTHBAMHU.
Habmtonate xuMuyeckue sBieHust 1 GUKCHPOBATH
pe3ynbTaThl  HaOmoaeHui.  PopMynIHpoOBaThH
BBIBO/IbI HA X OCHOBE
2/2 CaoiicTBa 1 Pu3ndecKue CBOMCTBA aJIbJACTUOB. XapakTepus3oBaTh XUMHUYECKUE CBOMCTBA
MIpUMEHEHNE [Iporuos peakmoHHOMN CIOCOOHOCTH albIETUIOB. aNbJIETHJIOB HAa OCHOBE COCTaBa U CTPOCHUS HX
aJIbJIETU/10B XuMmuueckue CBOJCTBa: peakuuu IPUCOEAUHEHUS | MOJEKYJI.

(umaHoBOIOpO/A, THAPOCYNb(HUTA HATPHS, peakTuBa | puHBSIpA,
TUAPUPOBAHUE), PEAKIMU OKHCIEHUS («cepeOpsHOro 3epkaia»
u kxomriekcamu menu(Il)), peakiuu koHaeHcanuu (aiabAoNbHAs
¥ KPOTOHOBAsI, c a30THCTBIMU OCHOBAHHSIMH )
Y TIOJIMKOH/ICHCAITMH, PEAKIMH 3aMEHICHUS 10 O-YIJICPOIHOMY
aToMmy.

[IpoBouTh MA0OPATOPHBIE OMBITHI

C COOJIIOJIEHNEM MTPaBUJI TEXHUKU 0€30MacHOCTH U
9KOJIOTUYECKU IpaMOTHOT'O oOpareHus
¢ 000pyIOBaHUEM U PEAKTUBAMHU.

Habmonate xumuueckue siBieHus U GUKCHPOBATH
pe3ynbTaThl  HabmopeHuid.  DopmynaMpoBaTh
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. Oxucnienne Oe3anpaeruaa KUCIOPOIOM Bozayxa. llomyderHwue
benondopMambIETUIHOTO TTOJIUMEPA.

JI. O3Hakomyenne ¢ (U3MUYECKUMH CBONCTBAMH  allbJIETHU]IOB
(ameranpmeru W BONHBIA pacTBOp (opmanmpaeruna). Peaxmus
«cepebpsiHoro 3epkana». Peakmus ¢ ruapokcunom memu(ll) mpu
HarpeBaHUuU

BBIBOJbI HaA UX OCHOBC

1/2 Keronsi: KeroHbl kak KapOOHUIIbHBIE COETUHEHUS. PaznuyaTh anbpaerusl 1 ©30MEpHbBIE UM KETOHBI.
roMonoruyeckuit pan, | OcoOeHHOCTH cocTaBa U 3JIEKTPOHHOIO CTPOSHUS UX MOJIEKYI. XapakTepru30BaTh TOMOJIOTUYECKUH PsIJl KETOHOB.
U30MepHs U ["omonoruyeckuii psizt, U30Mepusi 1 HOMEHKJIATYpa KETOHOB. [IporHosupoBath BHIBl H30MEPUM Ha OCHOBE
HOMEHKJIaTypa. Cnoco0OslI oNTy4eHns KETOHOB. COCTaBa KETOHOB.

Crnoco6s! monyuenust | J. BugeodparmeHTs! 1 cnaiipl o TeMe ypoka OnuceBaTh CIOCOOBI TONYYCHHS KETOHOB M Ha

KETOHOB 9TOW OCHOBE YCTaHABJIUBATh T€HETUYECKYIO CBS3b
MEX]ly KJIacCaMu OPTraHUYECKUX COEANHEHUH.
3anuceiBaTh (OPMYJbl KETOHOB U JaBaTh UM
Ha3BaHMUS B  COOTBETCTBUU C  TNpaBUIIAMHU
HomenkiaTypsl [UPAC.

1/2 CgoiicTBa ®dusnvecKre CBOMCTBa KETOHOB. Xapaktepu3oBaTh (U3HUYECKHE ¢ XHUMHUYECKHE

pUMEHEeHHE KeTOHOB | IIporHo3 peakinoHHO# criocCOOHOCTH KETOHOB. CBOMCTBA KETOHOB Ha OCHOBE COCTaBa U CTPOCHUS
XuMH4yecKue CBOMCTBA: peakuuu NIPUCOECIUHEHUS | UX MOJIEKYIL.
(umaHoBoJOpO/A, THAPOCYNb(QHUTA HATpHs, peakTuBa [ 'punbsapa, | [IpoBoaUTH TaOOpPaTOPHBIE OMBITHI
TUAPUPOBAHUE), PEAKIIUU OKUCIICHUS, PEaKIIUU 3aMEeIIECHUS 110 ¢ coOJII0IeHNEM TPAaBUII TEXHUKH 0€30I1acHOCTH U
O-yIJIEPOJTHOMY aToMy. 9KOJIOTUYECKU IPaMOTHOIO oOpareHus
. BuneodbparMeHThl U claiiipl IO TEME ypoOKa. ¢ 000py/1I0BaHNEM U PEaKTUBAMHU.
JI. OrHomenue arneroHa K Boje. AIETOH Kak opranmdeckuii | Habmronate Xumuyeckue siBIeHUS M QUKCHPOBATh
pacTBOpPHUTEIIH pe3yabpTaTthl  HaOmoAeHui.  DopMyIUpOBaThH

BBIBOJIBI HAa IX OCHOBE

1/1 [IpakTuueckas HccnenoBanue CBOMCTB allbJIETUI0B U KETOHOB ColmoiaTh npaBuila TEXHUKU 0€30IMacHOCTU HpU

pabora 4 pabore ¢ JabopaTOpHBIM  OOOPYIOBAHHEM,
HarpeBaTeIbHBIMU ~ TIPUOOpPaMH, XUMHUYCCKUMHU
peakTuBaMH.  OJKOHOMHO M HKOJOTHYECKU

IPaMOTHO 00paIIaThCsi C HUMHU.
HccnenoBars CBOMCTBA OPraHMYECKUX BEILIECTB.
HabmronaTe xuMuueckue siBJaeHUs U (QUKCUPOBATH
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pe3ynbpTraTtel  HaOmogeHuid.  DopmynaHpoBaTh
BBIBOJIbI HA X OCHOBE
13/20 TEMA 8. KAPBOHOBBIE KUCJIOTBI 1 UX TPOU3BO/IHBIE

1/1 Kap6onossie [TonsiTue 0 KapOOHOBBIX KUCIOTAX. OnuceiBaTh CTpOEHUE KapOOKCHIIBHOM TPYIIIIBI.
KHCJIOTBI: Knaccudukarus KapOOHOBBIX KHCJIOT: o npupoze | Knaccupuuupoate KapOOHOBbIE KHCJIOTHI 110
KJaccu(uKanus u YIJIEBOAOPOIHOTO pajuKana, MO YUCIY KapOOKCHUIIBHBIX TPYIII. | IPUPOJIE YIIEBOJOPOJHOIO pajauKaia, Mo YUCIy
CTPOCHHE ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KAPOOKCUIBHOW | KApOOKCHIIBHBIX FPYII.

IPYIIIBL. XapakTepu3oBaTh  HAaXOXJIEHUE  KapOOHOBBIX
KapOoHOBBIE KUCIIOTHI B IPUPOJIE. KUCJIOT B IPUPOJIE U MX OUOIOTHYECKYIO POJb

1. BuneodparmeHTHI 51 cranpl o TEME ypoKa.

[IlapocrepkHeBble MOJEIN MOJEKY1 KapOOHOBBIX KHCIOT.

Tabnuna «Knaccudukaius kKapOOHOBBIX KUCIOT»

1/1 [Ipenenbubie ['omonoruyeckuil psii MpeAeabHbIX OJHOOCHOBHBIX KapOOHOBBIX | XapaKTepU30BaTh TOMOJIOTUYECKHAN pan
OJHOOCHOBHBIE KHCJOT. MI30Mepus 1 HOMEHKIIATypa. IpeaeabHbIX 0OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
kapOoHoBbIe Kuciotel | JI.  ®usnyeckue cBoOicTBa MYypaBbUHOM, YKCYCHOM, | ¥YCTaHaBIUBATh 3aBUCUMOCTb MEKIY UX COCTaBOM

[TaJIbMUTUHOBOM M CTEAPUHOBOM KUCIIOT. U QU3NYECKUMH CBOMCTBAMH.

Buneogpanrmersl u ciaiiibl o TeMe ypoka CBa3piBaTh  MEXMOJIEKYJSIPHYIO  BOJOPOJIHYIO
CBSI3b C (PM3MUECKUM CBOICTBAMU KUCIIOT.
3anuceIBaTh (bopMyIibl IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT Pa3IMYHOI0
CTPOEHHs W Has3plBaTb HUX B COOTBETCTBUU
¢ mpasuiamu HomeHknatypel [IUPAC

1/2 CrniocoOb1 monyyenust | [TonyueHust kKapOOHOBBIX KHCIOT OKHCIEHHEM alKaHOB, JIKEHOB, | XapaKTepH30BaTh OOLIME U OCOOEHHBIE CIOCOOBI
KapOOHOBBIX KHCIIOT NEPBUYHBIX CIHMPTOB M QJIBJECTHAOB, a TaKXKe THAPOIU30M | NOTYYEeHUs! KapOOHOBBIX KHCIOT.

(TpuransoreHaJKaHOB, HUTPUJIOB). VYcraHaB/IMBaTh TEHETHYECKYIO CBSI3b  MEXKIY
[Tony4yeHuss MypaBbUHON KHUCIOTHI B3aUMOAEHCTBUEM THAPOKCHIA | KApOOHOBBIMU KHMCIOTAaMHM M JPYTUMH KJaccaMu
HaTpuss ¢ okcupom  yrimepoxga  (II),  ykcycHOll ~— — | opraHM4ecKux CoeIuHEeHUN

KapOOHWJIMPOBAHUEM METHIJIOBOTO CIUPTa U OpOXKEHHEM ITAHOIA,

IPONHOHOBOW — KapOOHMIMPOBAHUEM ITHIICHA.

. BuneodbparMeHThI U clIaii bl IO TEME YPOKa

2/2 CaoiicTBa ®usnyeckue CBOMCTBA KapOOHOBBIX KHUCIOT, 0OycinoBieHHble | [IpornozupoBarh XUMHUYECKUE CBOICTBA
IIPEIEIIbHBIX MOJIIPHBIMU MacCaMH U BOJOPOJHBIMU CBA3SIMHU. KapOOHOBBIX  KUCJIOT Ha OCHOBE COCTaBa
OJTHOOCHOBHBIX [TporHo3 XUMHUYECKUX CBOMCTB KapOOHOBBIX KHCJIOT. OOIIMe | U CTPOSHHS UX MOJIEKYJI.
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KapOOHOBBIX KHCIIOT

CBOMCTBA KHCIIOT.

Peaknmuu mo  yrieBomopogHomy  paaukany.  OOpazoBaHue
(G yHKIIMOHANBHBIX TPOU3BOAHBIX. Peakius sTepuduxanmm.
OOpa3oBaHue  TraJOreHaHTUAPUAOB,  AHTHJAPHIOB,  aMHJIOB,
HUTPUJIOB.

J. Buneodparmentsl u cnaiiasl mo Teme ypoka. [lomyuenue
YKCYHOH30aMHJIOBOT'O 3(pupa.

JI. OszHakomieHue ¢ (U3NYECKUMH CBOMCTBAMH HEKOTOPBIX
MpEAETbHBIX OJHOOCHOBHBIX KHCJIOT: MYPaBbHUHOM, YKCYCHOM,
MacigHOM.  OTHOIIEHHME  pa3IuYHbIX  KHCIOT K  BOJE.
B3anmoneiicTBre pacTBOpa YKCYCHOM KHCIIOTHI:

— ¢ metaiiom (Mg umu Zn);

— ¢ okcuaom meraiia (CuO);

— ¢ ruapokcugoM merasuia (Cu(OH)2 wiu Fe(OH)s)

— ¢ conbio (Na2CO3 u pacTBOpOM MBLIA)

[ToaTBepxaaTh 3T HMPOTHO3bI XAPAKTEPUCTUKOU
00X W OCOOCHHBIX CBOHCTB KapOOHOBBIX
KHCJIOT.

IIpoBonuTh nabopaTopHble OIIBITHI
C COOJIFOJIEHNEM TMpaBUJI TEXHUKU O€30MacHOCTH
Y DKOJIOTUYECKH TPaMOTHOTO oOpareHus
¢ 000pyIOBaHUEM U PEAKTUBAMHU.

HaGmronate xumudeckue siBiIeHus U GUKCHPOBATH
pe3ynpTaThl  HaOmoaeHud.  PopMynupoBaTh
BBIBOJIBI HA X OCHOBE

1/2

Baxneiimume
MPEICTaBUTETN
KapOOHOBBIX KUCIIOT U
UX NIPUMEHEHUE

MypaBBI/IHaH )41 YKCyCHasd KHCIIOTHI, KaK NpCACTaBUTCIIN
NpEaACIbHBIX OJJHOOCHOBHBIX Kap60HOBI)IX KHUCJIOTHI.
[TanbMUTHHOBAST M CTEapUHOBAs KHUCIIOTHI, KaK IPEICTaBUTENN
BBICHIUX MPCACTIBbHBIX OTHOOCHOBHBIX Kap60HOBBIX KHCIIOT.
AKpI/IJ'IOBaSI N MCTAaKpHJIOBasA KHCJIOTBI, KaK MPCACTaBUTCIINU
HEMNpPeIeIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.

OHCI/IHOBaSI, JIMHOJICBAA U JIMHOJICHOBAs, KaK MPECACTABUTCIIN
BBICHIUX HEMPECACITbHBIX OJJHOOCHOBHBIX Kap60HOBI>IX KHCIIOT.
benzoitnas u canuiuionas, Kak MpEeICTaBUTENN
apoMaTHYeCKHX KapOOHOBBIX KUCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTHI HAa IPUMEPE I11aBEJICBOH.
[TpumeHneHue u 3HaYeHHe KapOOHOBBIX KHCIIOT.

J. Komneknusi opraHnyeckux KUCJIOT. OTHOIIEHHE MpeleabHbIX
Y HETIPEACNbHBIX KHCIOT K OpOMHOM BOJAE U PacTBOPY
NepMaHraHara Kajus

KnaccudumnupoBats KapOOHOBBIE KHUCIIOTBHI TIO
Pa3IMYHBIM OCHOBAHHSIM.

HaspiBaTh mpencTaBuTelied  OCHOBHBIX — TPYIII
KapOOHOBBIX KHCIIOT, 3allUCBIBaTh UX (HOPMYIIHI,
XapaKTEepHU30BaTh CBOMCTBA, CIIOCOOBI MOTyYEHUS
U IPUMCHEHHUE.

1/2

Conu kapOOHOBBIX
KHUCIIOT. MBL1a

[Tomyuenue comeld KapOOHOBBIX KHCIOT Ha OCHOBE OOIINX
CBOWCTB KHCJIOT: B3aMMOJICICTBHEM C aKTHUBHBIMH METaJUIAMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMU WUJIU COJISIMH.

XapakTepu3oBaTh CHOCOOBI  MONYYEHUS u
XUMHYECKHE CBOMCTBa  coilel  KapOOHOBBIX
KHCJIOT.
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[Tonyyenue coneit kKapOOHOBBIX KHUCIIOT IIETOYHBIM THUIPOIU30M
CJIOXHBIX A(DUPOB.

XUMHUYECKUE CBOWMCTBA CcONel KapOOHOBBIX KHCIOT: THIPOIU3 IO
KaTHOHY, pEeakIUd HWOHHOTO OOMEHa, THPOIHN3, JJIEKTPOIIU3
BOJIHBIX PacTBOPOB.

OmnuceiBaTh MBIIA Kak HAaTpUECBLBIC U KAJIMCBLIC
COJIM YKHPHBIX KAPOOHOBBIX KUCIIOT.
XapakTepu3oBaTh KECTKOCTh BOJBI U MPEAarath
CIOCOO0BI €€ yCTpaHeHus!.

HaGmronate xumudeckue siBieHus U GUKCHPOBATH

Mpuna. JKEcTKoCcTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!. pe3ynbTaThl  HabmoaeHuid.  DopmynaMpoBaTh
ITpumeHneHue comneil KapOOHOBBIX KUCIIOT. BBIBOJIbI HA X OCHOBE
. Ilonmyyenue Mmbuia u3 xkupa. CpaBHEHHE MOIOIIMX CBOWCTB
xo3g1cTBeHHOro Mbiia 1 CMC B sk€cTKoi BoJie

1/2 CrnoxHble 3pupbl CrpoeHue MOJEKyJ, HOMEHKJIATypa M HU30MEpHUs CIOXHBIX | XapakTepu3oBaTb  CTPOEHHE, HOMEHKJIATYpYy,
a¢upoB. x pusnueckue cBoricTna. HU30MEPHIO CIIOKHBIX 3(PUPOB.
CriocoObl OMy4YeHUs CIOXKHBIX F(GUPOB: peakuus 3Tepudukann, | OnuceBaTh (U3NYECKUE CBOMCTBA U CIIOCOOBI
B3alMO/IEHCTBHE CIIUPTOB c aHTUJIpUIaMU WIH | TIOJTYyYEHUS CI0KHBIX A(UPOB.
TAJIOTCHAaHTUIPUIAMU KHUCIIOT PEAaKLUe IOIMKOHAECHcauuu Ha | [IporHo3upoBaTs XMMHUYECKHE CBOMCTBA CIIOXKHBIX
npUMepe TONy4YeHMsl MOoNMdTWIeHTepedTanata. XHUMUYECKUe | 3PUPOB U KOHKPETU3UPOBATH MIPOTHO3 PEAKLUIMHU
CBOMCTBA CIOXKHBIX A(PUPOB: TUAPOINU3 U TOPEHUE. TUAPOJIN3a U TOPEHUSI.
[IpumeHeHue ClIoXHbBIX 3(QUPOB. VYcraHaBIMBaTh B3aUMOCBSI3b MEXKIY CBOMCTBAMHU
J. Komnekuus cnoxsbix 3¢upos. IllapocTepixHeBble MoOAeNU | U IPUMEHEHUEM CIIOXKHBIX 3(UPOB.
MOJIEKYJ CJOXHBIX A(QUPOB M H30MEpPHBIX KM KapOOHOBBIX | HabmromaTe XxuMudeckue siBICHUS U PUKCHPOBATH
kucioT. [loayyeHune npusTHO NaXHYIIETO CI0XKHOTO0 3dupa. pe3ynpTaThl  HaOmogeHuil.  DopMynHpoBaTh
JI. O3nakomieHne ¢ oOpa3maMu ClIOKHBIX 3(upoB. OTHOLIEHHE | BHIBOJBI HA UX OCHOBE
CIIOKHBIX 3(UPOB K BOJE M OPraHUYECKHM BeELIECTBaM
(xpacutensam). BoiBeieHre JKUPHOTo MATHA C TIOMOILBIO CIIOKHOTO
a¢upa

1/2 Bocku u xupbl Bocku, ux crpoeHue, CBOMCTBa U KJIACCH(PHKALNA: PACTUTEIbHBIE | XapaKTepu30BaTb COCTaB M CTPOCHHUE BOCKOB

Y )KUBOTHBIE. bruonornyueckas posib.

Kupbl, UX CTpOoe€HHME U CBOICTBA: OMBUICHHUE, TUIAPUPOBAHUE
PaCTUTENIBHBIX KUPOB.

buonorunyeckas posb JKUpPOB

3ameHa )KMpPOB B TEXHUKE HEMHILEBBIM ChIPbEM.

JI. OTHOIIEHNE CIMBOYHOIO, MOACOJIHEYHOr0, MAIITUHHOIO Macel
U MapraprHa K BOJHBIM pacTBopam 6poma 1 KMnOs.

JI. PacTBOpHMOCTB KMPOB B BOJI€ U OPraHUYECKUX PACTBOPUTENSIX

U )KHPOB.

Ha ocHoBe cocraBa mpejackas3biBaTb XUMHUYECKUE
CBOWCTBA U  KOHKPETU3UPOBaTb  MPOTHO3
BaXHEHIINMU peaKusIMu: OMBUICHUS,

TUAPUPOBAHUS PACTUTENBHBIX KHUPOB.
VYcraHaBnuBaTh MEXIPEIMETHBIE CBSI3U MEXKIY
XUMHENR U OUOJIOTHEN.

PackppiBaTh crmocoObl 3aMEHBI KUPOB B TEXHUKE
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HENHUILEBBIM CBIPbEM

213 [IpakTrueckas HccnenoBanue CBOMCTB KapOOHOBBIX KUCIIOT U WX MPOU3BOAHbIX | CoOmro1aTh mpaBmiia TEXHUKH O€30MMacCHOCTH TPH
pabora 5 pabore ¢ 7abopaTOpHBIM  OOOpPYAOBaHHEM,
HarpeBaTeNbHBIMA  NPUOOpPAMHU, XUMHUYECKUMHU
peakTUBaMH.  DKOHOMHO U JKOJIOTHUYECKU
IPaMOTHO 00paIaThCS C HUMHU.
HccenenoBats CBOMCTBA OPraHUYECKUX BELIECTB.
Habmronath xumMuueckue siBIeHUsI 1 GUKCUPOBATH
pe3ynbTaThl
1/2 Ob6o0uieHne 1 BrImonHeHre TECTOBBIX 3alaHWi M peIlIeHHE 3a7ad Ha BBIBOJ | BEIMONHATE TECTHI U YIIPaKHEHHS, PEIIaTh 3aa9n
CUCTEeMaTU3aLIUs dbopmMyn anabAETUAOB, KETOHOB, KapOOHOBBIX KHCIOT, CIOXHBIX | IO TEME.
3HaHUH 10 3¢upoB. Pemenue pacu€rHbIX 3a7a4 Ha OCHOBE CBOMCTB | [IpoBOIUTH OLIEHKY COOCTBEHHBIX JIOCTH)KEHUH
QIIJICTU/IaM, KETOHAM, | ajibJIETHJIOB, KETOHOB, KapOOHOBBIX KHCIIOT, CIIOKHBIX 3()UPOB H | B YCBOCHUU TEMBI.
KapOOHOBBIM KHUpOB.  BpimonHenwe — ynmpaxkHeHWH  Ha  ycraHoBieHue | KoppekTupoBaThb CBOM 3HAHHMS B COOTBETCTBHH
KHUCJIOTaM, CJIOKHBIM | TEHETMYECKOM  CBSI3W  MEXAY  KjlaccaMd  YIJIEBOJOPOOB | C IUIAHUPYEMBIM pe3yJIbTaToOM
ahupam u Kupam ¥ KUCIIOPOJICOACPIKAIINX OPTraHUYECKHX COCNUHEHHMN (LIETTOYKH
npeBpanieHnii). [loaroropka Kk KOHTPOIBHOM paboTe
1/1 KontponbHas padora 4 no reMam «AJIbJeTUIbl U KEeTOHBI», «KapOOHOBBIE KUCIOTHI U UX IPOU3BOIHBIE)
10/13 TEMA 9. YI'JIEBO/bI
1/1 VYrneBoasl: ctpoerue | CocTaB MOJNEKYJ YIJIEBOAOB U UX CTPOCHUE. XapaxkTepu3oBaTh COCTaB YIJIEBOJIOB
U KJI1acCU(pUKaIUs Knaccugukamus yrieBogoB: MOHO- JIU-, OJIUTO- ¥ TOJMCAXapUAbl; | U KINaCCH(PUIUPOBATh  HUX 10  Pa3IUYHBIM
KETO36l W ajbl03bl;  TETPO3bl,  IEHTO3bI,  T'EKCO3bl. | IPU3HAKaM: IO OTHOMICHHIO K THAPOJIH3Y, IO
BoccranaBnuBamomue ¢ HEBOCCTAHABJIMBAIOUIME  YIVIEBOJBL. | COACPXKAHUIO KapOOHWJIBHON TPYMIBI, MO YHCIY
Bbuonoruueckas poib yriieBoJI0OB U 3HaYEHUE B )KU3HU YEIOBEKa aTOMOB yIJIepo/Ja.
JI. O6pa3upl yriaeBonoB U usaenuit u3 Hux. [lonydenue caxapara | 3anuchiBaTh (OpPMYJIbl YITIEBOJOB M ypaBHEHHS
KaJIbIUSl ¥ BBIIEJICHHE CaXxapo3bl U3 pacTBOpa caxapaTa KalbllUd. | TUIPOJIK3A.
Tabmuua «Knaccupukaius yriaieBoaoB» VYcranaBiauBaTh MEXIPEAMETHBIE CBS3H MEXKIY
XUMHUEH U OMOJTIOTHEH.
Habmronath xumMuueckue siBIeHUsI U PUKCUPOBATH
pe3yNbTaThl
1/2 MoHocaxapubl. CrtpoeHre MOJIEKYJ MOHOCAaXapHIOB Ha MPUMEpe TIIMIEPUHOBOTO | XapaKTeprU30BaTh ONTHYECKHE HM30MEPHI  Kak
[TenTo3b1 aNnbJIerua. CIIEJICTBHE HAJIM4YUi B MOJIEKYJIE MOHOCAXapHJIOB

OnTuyeckre M30MEpbl MOHOCaXapuAOB M HMX OTpak€HUE Ha

ACCUMCTPHUYIHOI'0 aToMa yrjiepoa.

69




MUChME ¢ TTOMOIIEI0 (hopmyn Duriepa.

PubGo3za wu nme3okcupubo3a Kak TIPEACTaBUTEIIHN
CtpoeHue ux MOJEKYNI U OHOIOruYecKas poib.

1. BuneodparMeHThI 1 Claiiabl o TeMe ypoka

D-mienros.

Paznnuars MoHocaxapunsl L- u D-psina.
OTtpaxaTb CTPOEHHE MOJIEKYJ MOHOCAaXapHJOB
¢ nomoinusto popmyn dumiepa.

Paznuuats pubo3y u ne3oxkcupudo3y mo cocraBy,
CTPOCHHUIO ¥ OMOJIOTHYECKON POJIH

2/3 MoHocaxapuabl. Ctpoenue MoJeKyIbl U (pU3MYecKre CBOMCTBA IITFOKO3BI. XapakTepu3oBaTb ONTUYECKUE U30MEPHI TITIOKO3BI
I'exco3br [Muknudeckre (GOPMBI TIIOKO3bI U WX OTPAKEHHUE C TOMOIIBIO | KAK  CIEICTBHE  HAIWYUS B MOJICKYJE

dbopmyn Xeyopca. 'muko3uaHbiil ruapokcui. a-D-rimoko3a u MOHOCaxapHuI10B ACUMMETPUYHOT O aToma
[-D-rmroko3a. yriepoa.
Tayromepus Kak pe3y/ibTaT PaBHOBECHS B PACTBOPE IIFOKO3BI. Paznnuare rekcossl D-psjia st a- U S-TIIHOKO3BL.
[Tonyuyenue riaoko3bl. DOTOCUHTES. Otpaxarb CTpOEHHME MOJEKYJ MOHOCAaXapHI0B
XUMHYECKHE CBOMCTBA: pEakUUM 110 albAETHAHOM UM 1o | C IOMOIIbI0 popmyn Xeyopca.
THAPOKCHIBHBIM  rpymnaM.  CrnuproBoe,  MOJOYHOKMCIoe | Pasnmuuars TI0k0o3y M (DPyKTO3y IO COCTaBy,
U MacCIISTHOKUCII0€ OPOKEHUS TIIFOKO3bI. CTPOCHHIO ¥ OMOJIOTMYECKOM pOu
OpykTo3a Kak u3oMep ToKo3bl. CTpykTypa W (u3HUecKue
Y XMMHYECKHE CBOWCTBA.
J. BugeodparmeHThl W cHaiiaepl Mo TemMe ypoka. Peakuwus
«cepedpsHOro 3epKayiay JUTSt TJTFOKO3BL. Peaxiun
¢ G YKCHHCEPHUCTOM KHUCIOTOM.
JI. OsHakomiieHne ¢ (U3NYECKUMU CBOMCTBAMHU TJIFOKO3BI.
B3aumogeiictBue r1moko3sl ¢ ruapokcugom  Meau(ll) mpu
KOMHATHOH TeMIlepaType ¥ IpH HarpeBaHUH

1/1 Hucaxapupl Crpoenne Monekyn naucaxapuaoB. Caxaposza. Haxoxnenue B | Xapakrepus3oBaTh CTpPOEHHUE MOJIEKYJT
npupoge. IIpou3BoacTBO caxapo3bl U3 CaxapHOW CBEKIBL | IMCAXapuIOB U 3alMCHIBATH YPAaBHEHMS PEAKLIMM
XUMHYECKUE CBOMCTBA CaXapO3bl. THAPOIN3A.
Jlakroza u ManbTO3a Kak M30Mepbl caxaposbl. X cBolictBa u | PaznmuuaTh caxapo3bl, MajlbTO3bl U JIAKTO3Y IO
3HA4YCHHUE. COCTaBY, CTPOCHHUIO U OMOJIOTMYECKON POJIH.
J. OTHolIeHHE PAcTBOPOB Caxapo3bl U MajbTO3bl K TUApOKcUIY | OMUChIBaTh  TPOMBINIJIEHHOE  MPOU3BOICTBO
memu(ll). caxapo3bl U3 CaXxapHOW CBEKIIBI
JI. KHCJIOTHBIN THIPOJIN3 caxapo3bl

1/1 [Tonucaxapumsl. CtpoeHne MoKy OJIMCaxapH 0B, XapakTepu3oBaTh COCTaB M CTPOCHHE Kpaxmalia

Kpaxwman Kpaxman. CocraB M CTpOeHME €ro MOJIEKyJl. AMMIO3a | KaK MPOAYKTa PEaKIUW TMOJUKOHICHCAIIMUA -

A aMUJIOTICKTHUH. XuMU4ecKue CBOICTBA: TUJPOJIM3 M | TJIFOKO3bl, XHWMHYECKHE CBOMCTBAa Kpaxmaia.
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KaueCTBEHHasl peakuus. HaxoxxneHune B Ipupoje, INOIy4YeHUe

OnuceiBaTh reoOMCTPpUI0  MOJIMMEPHBIX ueneﬁ

Kpaxmaja 1 ero npuMeHeHue. buonornyeckas posib kpaxmaia. Kpaxmaa.
. O3HakomieHre ¢ (U3MUECKMMM CBOWCTBAMHM KpaxMaisa. | 3aluchiBaTh ypaBHEHHUE CTYNEHYATOro TMAPOIU3a
[Tony4yeHnne KkpaxmMaabHOTO KiIencTepa. Kpaxmara.
JI. KauecTBeHHas peakius Ha Kpaxmall UnentudunmpoBar  KpaxMaia ¢  [TOMOIIBIO
KauyeCTBEHHOMN peaklnu
1/1 Hemmronosa Ctpoenue MoJeKyJl LETI0I03BI. OnucelBaTh CTPOECHHE TOJIMMEPHON LIETIOUYKHU
CBoiicTBa LEJUIIONO3bI: OOpa30BaHME CIOXKHBIX J(PUPOB U | MOJEKYJbl IEJUTION03bI, KaK MPOAYKTa pPEaKIHH
MPOIYKTOB aJIKMJIUPOBAHMUS. MOJMKOHCHCAIINH [-TIIIOKO3BL.
Hutpatel wu ameraTsl LEUIIONO3BI — OCHOBA MOJNY4YEHMs | XapaKTepu30BaTh XMMHUYECKHE CBOMCTBa
B3PbIBYATHIX BEUIECTB U UCKYCCTBEHHBIX BOJOKOH. LEIUIIOJIO3, €€ HaXOXKIEHHE B IPHUPOAE U
Haxoxaenue B npupoae n e€ duonorndeckas ponb. IIpuMeHeHNe | GHOTOrHYECKYIO POIb.
LEJTIOJIO3bI. CpaBHHBATh Kpaxmall M HEJLTIOI03Y
. O3nakomsieHne ¢ (U3MYECKUMH CBOMCTBAMHU  I1EJUTFOJIO3HI.
[TomyueHue HUTPATOB LIEJUTIONIO3BI.
JI. O3HakOMJICHHE C KOJJIEKIIMEH BOJIOKOH
1/1 [IpakTrueckas WccnenoBannie CBOMCTB yIriIeBOIOB CobroaTh paBuiIa TEXHUKU OE30MaCHOCTH TPH
pabora 6 pabore ¢  7abopaTOpHBIM  OOOpPYAOBaHHEM,
HarpeBaTeNbHBIMA  NPUOOpPAMU, XUMHUYECKUMHU
peakTHBaMH.  ODKOHOMHO ¥ DKOJOTHYECKU
IPaMOTHO 00paIaThCS C HUMHU.
HccenenoBats CBOMCTBA OPraHUYECKUX BELIECTB.
Habmonate xumuueckue siBieHus U (UKCUPOBATH
pPEe3yabTaThI
1/2 O6o006uieHne 1 BrImonHeHre TECTOBBIX 3aJaHUil M pelIeHHE 33/Ja4 Ha BBIBOJ | BBHIMOIHATE TECTHI U YIIPAKHEHHS, PEIIATh 3aa41
CUCTEeMaTU3aLUs dbopmyn yrineBonoB. PemieHue pacd€THBIX 3agady Ha OCHOBE | IO TEME.
3HaHUH 110 YTJIeBOJAaM | CBOMCTB yIJIeBOAOB. BhimonHeHnue ynpaxxHeHuil Ha ycraHoBieHue | [IpoBOAUTE OIIEHKY COOCTBEHHBIX JOCTHKEHHM
TCHETHYECKON CBSI3U MEXTY KJIacCaMu YIJIEBOJIOB | B YCBOCHUU TEMBI.
¥ KUCIIOPOJICOACPIKAIINX OpPraHWYECKHX coenuHeHni (menodku | KoppekTupoBaTh CBOM 3HaHHS B COOTBETCTBUH
npeBpatenuii). IloaroroBka K KOHTpOJIbHOU paboTe C IJITAHUPYEMBIM PE3yJIbTaTOM
1/1 KonTtponpHas pabora 5 1o teme «YTIeBOabI»
14/25 TEMA 10. ASOTCOAEPXKAIIME OPTAHNYECKHUE COE/IMHEHUSA
1/2 AMUHBIL: ‘ [Tonsitne o0 amwmuax. Knaccudukainuss aMHHOB: 1O  YHCIY | XapakTepu3oBaTh CTPOCHHUE, KIACCHU(PHUKALHMIO,
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KJIaccuuKanus,
CTpOCHUE, U30MEPUS
HOMEHKJIaTypa

YIJIEBOLOPOIHBIX paauKaioB (mepBUYHBIE, BTOPUYHBIE,
TPETUYHBIC) U TI0 UX Tpupoae (anudarnueckue, apoMaTHIeCKue 1
KUPHO-APOMATUUYECKUE).

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT aMHHOB.
['omonornyeckuii psij, U30MEpHUs W HOMEHKJIATypa MpenebHBIX
aM(HaTHUECKUX aMHHOB.

I'omonorunyecknii pan, HA30MEpUsL u HOMEHKJIaTypa
apOMaTHYECKUX aMHUHOB.

J. BuneodparMeHThI 1 claiibl 1o TeMe ypoka.

JI. M3roroBnenue LIAPOCTEPIKHEBBIX Mozeen MOJIEKYII

HN30MCPHBIX AMHHOB

U30MEPUI0 ¥ HOMEHKIATYpy adu(aTudecKux
U apOMaTUYECKUX aMUHOB.

OnucelBaTh TOMOJIOTHYECKUE PSIZIBI
a(paTHUECKNX U apOMaTHYECKUX aMHHOB.
Paznuyate romosioru u u3oMepsl anu@aTuuecKux
U apOMaTUYECKUX aMUHOB

1/1 Cnoco6s1 monyuenuss | CriocoObl monydeHus anu@aruieckux aMUHOB: B3aUMOJICHCTBHEM | XapaKTepu30BaTh Croco0bI MOJyYEHUs
aMUHOB aMMHaKa CO CIHPTAMH, B3aHMMOJACHUCTBHEM TaJIOTEHAIKAaHOB C | QpPOMATHYECKUX U aMU()aTHUECKUX aMHHOB.

aMMHAaKOM, B3aMMOJCHCTBHEM  COJEH  aJIKWIAaMMOHHUS  cO | PackpeIBaTh poJib IMYHOCTH B UCTOPUU XMMHH Ha
iénoyamMu puMepe peaklny 3UHUHA.
CriocoObI MoMTy4yeHHsT apOMaTUYECKMX aMHHOB: BOCCTAaHOBJICHHEM | YCTaHABIMBAaTh  T'€HETHYECKYIO  B3aMMOCBS3b
apOMATHYECKUX HUTPOCOETUHEHUI (peakuus 3uHUHA), | MeXly aJKaHaMd W aMHHaMH, CIHUPTaMH
B3aUMOJIEVCTBUEM apOMAaTUYECKUX AMUHOB C TaJICHAJIKAHAMH. Y aMUHaMHU, HUTPOCOEANHEHUSIMA U aMUHAMHU
J. BuseodparMeHTHI U CIIaii bl IO TEME YPOKa

1/2 CaoiicTBa [IporHo3 peakuHOHHOM CHOCOOHOCTM aMHHOB Ha oOcHoBe HX | Ha ocHOBe cocTaBa M CTpOEHHUS MOJEKYJ aMHHOB

IIPUMEHEHUE AMUHOB | DJIEKTPOHHOI'O CTPOEHHSI. OPOTHO3UPOBATh HMX OCHOBHBIE CBOWCTBA U

XHWMHUYECKHE CBOICTBA aMHUHOB, KaK OpraHMYECKHX OCHOBAaHUU. | IOATBEPkKIATh IIPOrHO3 YpaBHEHUSMU
Peakuun 31neKTpodUIbHOrO 3aMeIleHUs] apOMAaTUYECKUX aMHHOB, | XUMUYECKUX PEaKIUil.
Peakuuu okucnenus, aigkuiaupoBaHus. OOpa3oBaHUE aMHUIOB. | YCTaHABIMBATh B3aUMOCBSI3U MEXAY CBOWCTBAMHU
B3aumMozelicTBue aMUHOB € @30TUCTOM KUCIOTOM. ¥ 00J1aCTAMHU IPUMEHEHUSI aMUHOB.
[IpumeHeHre aMMHOB Ha OCHOBE CBOMCTB. PackpeiBath  posib  apoOMaTHYECKUX  aMHUHOB
JA. @usuueckue cBoiicTBa aHunuHa. OTHolIeHHME OeH30Ma | B IPOU3BOACTBE KpacuTesen
¥ aHWIMHa K OpomHoi Bome. Kolekuus  aHWIMHOBBIX
KpaCHTEEH. I'openne METHJIAMHHA. B3anmoneiictBue
METUJIaMUHA M aHWJIMHA ¢ BOAOM M Kucinoramu. OKpalirBaHue
TKaHEl aHWIMHOBBIMU KPacCUTEISIMU

1/2 AMWHOKHCIIOTHI: [Tonstue 00  amumHOKHMcioTrax. CTpoeHne  MOJIEKYyNn M | XapaKTepu3oBaTh CTPOCHUE, KIACCU(PUKAIINIO,

CTPOCHUC MOJICKYII,

HOMCHKJIATYpa aMHUHOKHCJIOT.

HN30MCPUI0 U HOMCHKJIATYPY aMUHOKHCJIOT.
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KJaccuuKaIys u

CnocoObl MOTy4YEeHHUST AMUHOKHUCIIOT: THUIPOJIN3 OCJIKOB, CHHTE3 Ha

OnuceIBaTh CIIOCOOBI MMOJIY4YCHHA aMUHOKHUCIIOT.

IIOJIy4EeHHUe OCHOBE raJIOr€HONPOU3BOAHBIX KapOOHOBBIX KUCIOT, | PackpelBaTh  poJIb  aMHHOKUCIOT B OOMEHe
UAHTUAPUHHBIA CHHTE3, OMOTEXHOJIOTHYECKUHA coco0. BEUIECTB B JKUBBIX OpraHU3Max.
J. T'uaponu3 GeNKOB ¢ MOMOIIbIO TIETICUHA VYcraHaBnuBaTh ~ T€HETUYECKYIO  B3aUMOCBS3b
MEXIYy KaOOHOBBIMH KHCIOTaMH
Y aMHUHOKHCIIOTaMHU.
Ha ocHoBe anHamm3a cocraBa aMHMHOKHCIIOT
IPOTrHO3MPOBATH UX aM(OTEpHbIE CBOWCTBA
1/1 CaoiicTBa 1 ®u3nyecKue CBONCTBA aMUHOKHCIIOT. Ha ocHoBe cocraBa W CTpOEHUS MOJIEKYJ
IpPUMEHEHNE AMHHOKHCIIOTHl Kak aM(OTepHble OPraHUYECKHUE COCIMHEHUS. | aMUHOKUCIOT MPOrHO3UPOBATh UX aMQpOTEpHBIE
AMHHOKHCIIOT B3aUMOJCICTBHE € KHUCIOTAaMM M ILIEIOYaMu, OOpa3oBaHUE | CBOWCTBA M IMOATBEPKIATh IPOTrHO3 YPABHEHUSIMU
OUTOJISIPHOTO UOHA. XUMHUYECKUX PEaKLUi.
Peaxiuu sTepudukaiiiu 1 KOHICHCAIIUH. PackpeiBats poIb MEKMOJIEKYJISIPHON
IlenTuaHas CBA3b U MONUIICTITHBL. JETUPATAUU MOJIEKYJI aMUHOKHUCIIOT
KayecTBeHHbIE peakluy Ha aMUHOKUCIIOTHI: HUHUTHAPUHOBAs M | B 00pa30BaHUU OEIKOBBIX MOJIEKYN U MOITYYEHUHU
KCaHTOIPOTENHOBAHMUS. HENTH/IOB.
[TpumMeHeHre aMUHOKHUCIIOT U OMOJIOrHYecKast poJib MENTH/I0B. VYcranaBnuBaTh B3aMMOCBSI3b MEKIY CBOWCTBAMU
J. OOHapyxeHue (YHKIMOHAJIBHBIX TPYHNI B MOJEKYIax | U HPUMEHEHHEM aMUHOKHCIIOT U MEeNTH]IOB.
aMMHOKHCIOT  (Ha  mpumepe  raunuHa).  OOHapyxeHue | OOHapy)KMBaTh aMHMHOKHCIOTBI C  TOMOUIBIO
AMUHOKHCIIOT C TOMOUIbI0 HUHTHIPUHA. HUHTUJIPUHA
JI. U3roToBneHne MOJIeJIeN MPOCTEUITUX MENTHJIOB
1/1 benku CTpyKTypbl MOJIEKYJ O€IKOB: EpBUYHASI, BTOPUYHASL, TPETUUHAsL, | XapaKTepu30BaTh MOJIMMEPHYIO MPUPOAY OEJIKOB
YeTBEpTUYHAS. U CTPYKTYPBI UX MOJIEKYJI.
CuHTe3 OenKoB. OnuceiBaTh (hru3NYeCKHe U XMMUUYECKHE CBONCTBA
CBoiicTBa O€NKOB: JeHATypalus, THAPOIN3, KaueCTBEHHbIC | OETIKOB.
peaxiuu. PacriozHaBaTh Oenky ¢ TOMOILBIO Kaue€CTBEHHBIX
buonoruueckue GpyHKun O€JIKOB. peaxkui.
. PactBopenune u ocaxnaenue OenkoB. JleHaryparus OenkoB. | Ha ocHOBe MeXIpeaMETHBIX CBA3eH ¢ Ononoruen
KauectBenHble peakinu Ha O€JIKU. packpbiBaTh  OMOJOTMYECKYIO  pOJib  OENKOB
JI. PacTBopenue GenkoB B BoJie U MX Koaryisuus. OOHapyX eHHE | B dKHUBBIX OpraHU3Max
OeJika B KYpUHOM SIHIIE M MOJIOKE
1/1 [IpakTrueckas AMUHBI. AMUHOKHCIIOTHI. benku CobmroiaTh npaBuiia TEXHUKU 0€30MacHOCTH TpU
pabora 7 pabore ¢ 1abopaTOPHBIM  OOOPYJIOBAaHHEM,
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XUMHNYCCKUMU
9KOJIOI'HMYCCKH

HarpeBaTeJbHBIMU ~ IIpuOOpamy,
peakTuBamMu.  ODKOHOMHO |
I'PaMOTHO 00paIIaThcsi C HUMHU.
HccenenoBats CBOMCTBAa OPraHUYECKUX BELIECTB.
HaGmronate xumudeckue siBieHus U (PUKCUPOBATH
pPEe3yabTaThI

1/1 HyxnenHoBeie [TousiTHe 00 a30TUCTHIX OCHOBAHMSIX. OnucelBaTh CTPOEHUE U CTPYKTYPHl MOJEKYJ
KHUCJIOTBI Hyxneunosie kuciotel: PHK u JIHK. Hykiieotuibl 1 X cocTaB. | HyKJIEMHOBBIX KHUCIOT. Ha3bpiBaTh cocTaBHBIE
Cpasuenue /IHK u PHK u ux ponb B nepenayn HACIEeICTBEHHBIX | YaCTH HYKICOTHUOB U KIACCU(PUIIUPOBATH UX.
IIPU3HAKOB OPraHU3MOB U OMOCHHTE3E OenKa. CpasnuBars PHK 1 JIHK.
. Mogenu JIHK u pazmuunbix BugoB PHK. OGpasiel mpoaykToB | XapakTepu3oBaTh pPoOib HYKICHHOBBIX KHUCIOT
MUTaHUS W3 TPAHCTEHHBIX (OpM pacTeHUH U HKUBOTHBIX; | B Iepeaaye HACJIeICTBEHHBIX CBOICTB
JIEKapCTB M IpEenaparoB, HW3TOTOBJICHHBIX C MOMOILIBIO I'€HHOW | OPraHu3MOB
UHXCHEpUHU
1/2 O6o0uieHne u BrlinosiHeHHEe TECTOBBIX 3a/laHW M PEIICHHE 3a/lad Ha BbIBOJ | BBIMOMHATH TECTHI M yIpaXXHEHUs, peliaTh 3aJa4l
CUCTEMAaTU3ALIUS dbopmyIn azoTconepKaluX OpraHMYECKUX coeAuHeHui. Pemenue | mo teme.
3HaHUM 1O pacu€THBIX 3a/lad Ha OCHOBE CBOMCTB aMHUHOB M aMUHOKHUCIOT. | [IpoBOANTH OLIEHKY COOCTBEHHBIX JTOCTHUKEHUI
a30TcozepKalluM BerlnonHeHye yrnpaKxHeHU Ha YCTAaHOBJIEHHE T€HETUUECKOW CBSI3U | B YCBOCHUU TEMBI.
OpPraHUYECKUM MEXIy KJlaccaMd  OpraHM4eckux coenuHeHud  (uenouku | KoppekTupoBaTh CBOM 3HaHMSI B COOTBETCTBHUHM
COEIMHEHUSIM npespatiennii). [lonroroBka Kk KOHTPOJIbHOM paboTe C IUIAHUPYEMBIM PE3yJIbTaTOM
1/1 KontponbHas padora 6 no reMe «A30TcoAeprKalliie OpraHuuecKue coeIMHEHMD)
1/1 [IpakTrnueckas Nnentuduxaims opraHndecKux COeTUHEHHI CobnroaTh IpaBuiia TEXHUKU O€30MaCHOCTH TPU
pabora 8 pabore ¢ mabopaTOpHBIM  OOOPYIOBAaHHEM,
HArpeBaTeIbHBIMU  TIpUOOpaMH, XUMHUYECKUMU
peakTuBaMu.  OKOHOMHO M JKOJOIMYECKH
IPaMOTHO 00pAaIIaThCs C HUMH.
HccnenoBarh cBONCTBA OPraHUYECKUX BEILLIECTB.
Habmronate xuMuyeckue sBieHusI U GUKCUPOBATDH
pe3yabTaTh
2/8 O06001IeHre 3HaHUH TI0 KYPCY OPraHUYeCKOUW XUMHUH
1/2 WroroBasi KOHTpoJIbHAs paboTa MO KYpCy OpraHM4eCcKOi XUMHUU
4/13 | Pe3epBHOE Bpemst
102/17 | Utoro

74




Oomas xumud. 11 Kiace

3/54
Tema ypoka H3yuaembie Bonpochl Buapl 1esiTeIbHOCTH 00yUYaIOIIUXCH
10/15 TEMA 1. CTPOEHUE ATOMA. IEPHOJUYECKHA 3AKOH U TIEPUOJUYECKAS CUCTEMA XUMHUYECKHUX JIEMEHTOB
A. 1. MEHJEJIEEBA
1/1 Crpoenue aroma CnoxHoe crpoeHue aroma. Jloka3zaTenbCcTBa H3TOrO: KaTOAHBIE U | APTYMEHTHUPOBATh CIOXXHOE CTPOEHHUE aToMa
peHTreHoBckue Jy4d, ¢(orodddext, paanoakTuBHOCTb. OTKPBITHE | U COCTOSTENBHOCTD pa3IUYHbIX Mozienei,
9JIEMEHTApHbIX YaCTHUI[: JJIEKTPOHA M HYKIOHOB (IIPOTOHOB U | OTPAXKAIOIIKX 3TO CTPOCHUE.
HerTpoHoB). Mozaenu Tomcona, Pesepdopnaa, bopa. [loctynater bopa. | @opmynupoBats noctysnatsl bopa.
Crtpoenue aToMa B CBETE KBAHTOBO-MEXAHUUYECKUX NPEACTABICHUM. XapakTepu3oBarhb KOPITYCKYJIIPHO-BOJIHOBOI
. ®oroadpdexr. Karomnpie nydnm (SJIEKTPOHHO-TYYEBBIE TPYOKH). | Jyaln3M 4acTHI] MUKPOMHUPA
Buneodparmentsr u cnaiiapl mo teme ypoka. IToprperst Tomcona,
Pesepdopna, bopa
1/2 CrpoeHue aTOMHOTO HyksoHbl (IpOTOHBI U HEHTPOHBI), HyKIUAbL [loHsATHE 00 M300apax | XapakTepu3oBaTh  COCTaB  aTOMHOIO  spa.
snapa. M3otormsl. Y U30TOMNAaX. S IepHbIe PEaKIMKU U UX YPaBHEHUS. Paznuyath HYKJIOHBI W HYKIWIBI, H300apbl U
SnepHble peakuuu . Buneodparments! u ciaifipl no teme ypoka. Iloprperst IBaHeHKO | H30TOMBI
u ['anona @opMyIMpOBaTh  COBPEMEHHOE  OIpEAEIeHUE
MOHATHUS «XUMUYECKHUU 3JIEMEHT.
3anuchIBaTh YPAaBHEHMSI SIIEPHBIX peaKLUi
1/2 Cocrosinue 3nexkTpoHoB | KopmyckynsipHO-BOIHOBOM Jyalli3M 3JI€KTPOHA. OnuceIBaTh COCTOSTHUE JIEKTPOHA B aTOME.
B aTOME. [TonsiTre 31eKTPOHHON OPOUTAIN U PJIEKTPOHHOTO O0JIaKa. Paznuuath MOHATHS «OpOUTANIB» U «IJIEKTPOHHOE
S-, p-, d- u f-opOuranu. KBantoBbie uncna. 00J1aKoy.
CrtpoeHue 371eKTpOHHON 00070YKH aToMa. KnaccudunupoBats opObuTany U ONUChIBaTh UX.
. BuneodbparmMeHTsl U claiiabsl o TeMe ypoka. Mojenu opOuTaineil | YcraHaBIMBaTh B3aMMOCBS3HM MEX]y KBAaHTOBBIMU
pasnuaHoi Gopmbl YqUCcIaMH M CTPOCHUEM DJIJIEKTPOHHOH O00O0IOUKH
aToMa.
OcyiecTBisITh BHYTPUIIPEMETHBIC CBS3U
CKypCOM  OCHOBHOW  IIKOJIBI M  KypcoMm
OpraHMYeCKON XMMUH
2/3 DIEeKTPOHHBIE [lopsimok  3amonmHEHUsT AJNEKTPOHAMHM AaTOMHBIX opOuTaneid B | ONMUCHIBaTh CTPOCHHUE SJIEKTPOHHBIX 000J0YEK

KOH(UTYpaIKi aTOMOB

COOTBCTCTBHMHM C IIPHMHIOMUIIOM MHHHMMYMa SHCPIrHH, 3alIpCTOM HayJ'II/I,

aTOMOB.
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npaBuiIoM XyHJa, IpaBuiioM KiteukoBckoro.

3anuckrIBaTh OJICKTPOHHBIC n OJICKTPOHHO-

DneKTpoHHbIE (OPMYIIBI aTOMOB U HOHOB. rpadpuueckue (HOpMyNbl aTOMOB XUMHUYECKUX
J. CriekTpbl TMOIJIOMIEHUS] W WCIYCKAHHMS COEIMHEHUN XUMHUYECKUX | SJIEMEHTOB.
3JIEMEHTOB (C IOMOIIbIO CIIEKTPOCKOMNA)
1/1 Crpoenue atoma u [Ipennocsbuiku  OTKPBHITHUSA: PpabOThl MPEAIIECTBEHHUKOB, perieHus | OnuchBaTh MPEANOCHUIKU OTKPBITHUS
IIEPUOANYECKNN 3aKOH | MEXKAYHApOJHOIO Cbhe3la XUMHUKOB B T Kapicpys, JIMYHOCTHBIE | IEPUOAMUYECKOIO 3aKOHA.
. . Menneneena kauectBa [I. 1. Menneneena. AprymentupoBarb ponb jguuHocth  J[. WM.
OTkpbITHE NIEPUOJMYECKOro 3aKoHa. MeHeneeBckasi GopMyinupoBka | MeHeneeBa B OTKPBITHM  [EPHOJUYECKOrO
IIEpUOINYECKOr0 3aKOHA. B3aMMOCBA3b NMEPUOAMYECKOrO 3aKOHA M | 3aKOHA.
TEOpUH CTPOEHUS aToMma. CoBpemeHHas ¢dopmynupoBka | PopMynHpoBaTh ~ NEPUOAMYECKUH  3aKOH B
MEPUOJUYECKOr O 3aKOHA. CcOoOTBETCTBUU ¢ Bo33peHusiMu /. 1. Menneneera
. Ioptpetsl bepuenuyca, Jlebepeitnepa, Hetonenaca, MenneneeBa. | 1 COBpeMEHHBIMU MPEICTABICHUSIMU
Paznuunbie BapuaHTHl TaOIUI] TEPUOIUIECKON CUCTEMBI XUMHUYECKUX
anemenToB JI. . Menaeneera
1/1 Crpoenne aromMa U | B3auMOCBsI3b NEpHOAMYECKOrO 3aKOHA U MEPUOJUYECKONW cHucTeMbl. | PackpbiBaTh (PU3MUECKHII CMBICT HOPSIAKOBOIO
[IEPUOINYECKAs Ilepuonnueckass cucrema U cTpoeHHE aroma. PU3NMYECKUI CMBICI | HOMEpA JIEMEHTa, HOMEpa IIEPUOoia U IPYIIIIbL.
cucrema CUMBOJIMKHU MTEPUOTUYECKON CHCTEMBI. OOBSCHATD MEPUOANYECKOE H3MEHEHHE CBOMCTB
/1. . Menpneneena. . BugeodparMeHThI U ClIaii bl IO TEME ypOKa XAMUYECKUX 3JIEMEHTOB O0COOCHHOCTSIMU
CTPOEHHUSI X aTOMOB
1/2 [Tonoxenus snementa | Mi3MeHeHHe CBOICTB 3JIEMEHTOB B IIEPUOJAX U TPyMNIaX, Kak QYHKIHUSA | YCTaHABIMBATh  MEPUOAWYHOCTH  W3MEHEHHS
B IIEPUOINYECKON cTpoeHus ux aromoB. [loHsiTHe 00 PHEprUM MOHMU3AIMH U CPOJCTBA K | paJUyCOB  aTOMOB,  3JEKTPOOTPULATENLHOCTH
CUCTEME U €T0 3JICKTPOHY. 3JIEMEHTOB, UX DJHEPrMM HOHU3ALUMUU U DHEPTUU
CBOICTBA. 3HaUCHHE [IepromUYHOCTD MX W3MEHEHHsI METALUINYECKUX M HEMETAUIMYECKUX | CPOJCTBA K DJIEKTPOHY B 3aBUCHUMOCTH
MIEPUOINYECKOT O CBOICTB 3JIEMEHTOB B Tpynmnax M MepHoAax, Kak (pyHKUIHS CTPOCHHS | OT MOJOKEHUS 3JIEMEHTOB B IEPUOINUECKON
3aKOHA 3JIEKTPOHHBIX 000JI0YEK aTOMOB. cucreme.
3HaueHUE NEPUOJUUECKOr0 3aKOHA U IEPUOANYECKON CUCTEMBI. OnuceIBaTh CBOMCTBA HIEMEHTOB U 00pa30BaHHBIX
. O6pa3ubl IpOCTHIX BEIIECTB, OKCUIOB U T'MAPOKCHJIIOB 3JIEMEHTOB | UMU BEHIECTB HAa OCHOBAaHUM HX MOJOXKEHUS B
TPETHETO NEPUOJA U JEMOHCTPALIUAsL UX CBOMCTB NIEPUOJUYECKON CUCTEME.
XapakTepu3oBaTb  3HAYEHUE  IEPUOJUYECKOIO
3aKOHA U MEPUOJINYECKON CUCTEMBI
1/2 O6o001ieHue u BrinosHeHUE TECTOBBIX 3a/1aHUI HA 3HAHUE CTPOEHUS aTOMa BrpINonHATE TECTHI M YIPAXKHEHUS, peliaTh 3a1a41
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CHCTEMAaTHU3aIUs
3HAHWUH 110 TEME
«CTpoeHue aToma.
[Tepuoguueckuii 3aK0H
Y epuoauyecKas
CHCTEMa XUMUYCCKHUX
DJICMCHTOB

J. . MenpaeneeBa

1 3aKOHOMCPHOCTU U3MCHCHU A CBOICTB 3JIEMEHTOB U O6pa3OBaHHBIX
MMM BEIIECTB B 3aBUCUMOCTH OT MOJIOKEHUS B TIEPUOIMICCKOM
CHCTEME.

[TonroroBka Kk KOHTPOJIBHOW paboTe

U YIPaXKHEHHU 10 TEME.

[IpoBOIUTE OIIEHKY COOCTBEHHBIX TOCTHIKEHUI
B YCBOCHHUU TEMBI.

KoppekTupoBaTh cBOM 3HaHUS B COOTBETCTBUHU
C TUTAHUPYEMBIM PE3yIbTaTOM

1/1 Koutponpuasa pabora 1 1o Teme «CrpoeHune aroma. Ilepuoauueckuii 3aKOH W TEPHOAUYECKass CHCTEMa XHMHUYECKHX DJICMEHTOB
J. . MenneneeBa»

10/14 TEMA 2. XUMHNYECKASA CBA3b U CTPOEHUE BEHIECTBA

1/1 HNonnas xumnueckas [lonssitTue o xumudeckol cBsizu. (OCHOBHBIE XapaKTEPUCTUKH | APTYMEHTUpPOBaTh  OOpa3OBaHHE  XUMHUYECKOU

CBA3b

XMMHUYECKOH CBSI3U: DHEPTUs, NJIMHA, JTUIOJIbHBIA MOMEHT.

HonHas xumudeckas CBsi3b U MOHHBIE KPUCTANINYECKHUE PELIETKU.
3aBUCUMOCTh ~ (PU3UYECKUX  CBOMCTB  BEHIECTB  OT  THIA
KPUCTAJZIMYECKON PELIETKH.

J. Komneknuss KpUCTAJUIMUECKHUX BEIIECTB HMOHHOIO CTPOEHUS,
amMop(QHBIX BEILIECTB u 153 (SN17071 U3 HHUX. Mopnenun
KPUCTANINYECKUX PEIIETOK C MOHHOM  CBsA3bl0.  BuneodparmeHTs
U CIaizpl 10 TEME YpPOKa

CBS3M Kak pe3yJbTaTa B3aMMOAEWCTBUS aTOMOB,
MPUBOJIAIIEE K OOPa30BAHUIO MOHOB, MOJIEKYT M
paauKaoB.

JlaBaTh OCHOBHBIE XAPAKTEPUCTUKU XUMHYECKOU
CBSI3U.

PackpeiBath MexaHu3M 00pa3oBaHMUS HOHHOMN
XMMHUYECKOH CBSI3H.
YcranaBnuBarthb 3aBUCUMOCTD buznyeckux

CBOMCTB BEIIECTB OT THNA KPUCTAUIMYECKOU
peleTKn
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1/2 KoBanenrnas Bo36yxnénnoe cocrosiHuue aroma. IloHsTHE O KOBaJleHTHOW CBA3M. | ONMUCHIBaTh KOBAJIEHTHYIO CBS3b.
xuMudeckas cBA3b M | OOMEHHBIH  MeXaHu3M  00pa3oBaHUs  KOBAJEHTHOM  CBA3U. | XapaKTepu3oBaTh €€ OCOOEHHOCTH M MEXaHU3MBI
MEXAHU3MBI €€ DeKTpoOTpHUIaTeIbHOCTh. HanpaBieHHOCTh KOBaJIEHTHOM CBsI3H, €€ | 00pa3oBaHMsL.
o0pazoBaHUs KpaTHOCTb. G- M T- CBS3U. JIOHOpHO-aKIeNnTOpHbIM MexaHu3M | KimaccupunupoBars KOBAJIEHTHYIO CBSI3b 10
00pa3zoBaHMsI KOBAJIEHTHOM CBSI3U. THIIBI KPUCTAIIMYECKUX PEIIETOK C | DJIEKTPOOTPULIATEIbHOCTH, KPATHOCTH M CIIOCO0Y
KOBQJICHTHOM CBSI3bI0: aTOMHAsl U MOJIEKYJISIPHAS. HepeKpbIBaHMs OpOUTaIIEH.
3aBUCUMOCTh ~ (PU3UYECKUX  CBOMCTB  BEIIECTB  OT  THIA | YCTAaHABIMBATh 3aBUCUMOCTb buznIecKux
KPHUCTAJUIMYECKON PEIIETKH CBOMCTB BEIIECTB OT THUMNA KPUCTAUIMYECKOU
JA. Monenn  MOJNEKyJI  pa3siM4YHOM  apXUTEKTYpHI. Mopenu | pemerku
KPUCTAJJIMYECKUX BELIECTB ATOMHOW M MOJIEKYJISIPHOM CTPYKTYpBHI.
Komnekuust BemiecTB aroMHOrO M MOJEKYJISPHOTO  CTPOCHHS
Y U30EIIUN U3 HUX
1/2 KomnuiekcHsie Kommnekcoobpa3zoBaHue M KOMILIEKCHbIE coeanHeHus. CTpoeHue | XapakTepu3oBaTh  KOMIUIEKCHBIE — COCIWHEHHS
COEIMHEHUS KOMILIEKCHBIX COEJIMHEHUI: KOMIIJIEKCO00pa3oBarTeib U | U UX CTpOEHUE Ha OCHOBE Teopuu BepHepa
KOOpPIMHALIMOHHOE YHMCIIO0, JIUTaH/Ibl, BHYTPEHHSSA U BHELIHSISI C(ephl.
. Tloptper Bepuepa. BuneodparmeHTsl W ciaiasl 1o TeMme
ypoka. [lonyyeHne KOMIIJIEKCHBIX OPraHUYECKUX U HEOPTraHUYECKUX
coeMHEHM. JleMOHCTpanus CyXuxX KpUCTaJLUIOTUAPATOB
1/2 Knaccudukanus u Knaccugukanuss KOMIUIEKCOB: Xenarhl, KaTHOHHBIC, aHWOHHBIe M | KnmaccupuuupoBaTh KOMIUIEKCHBIE COSAUHEHUS
HOMEHKJIaTypa HEHUTpaJbHbIE, aKBAaKOMIUIEKCH, aMMHUAKaThl, KapOOHWIbI MeTaioB. | Ha3piBaTh 3T  COEOUHEHHS B COOTBETCTBHUH
KOMIUIEKCHBIX HomeHnknarypa KOMILJIEKCHBIX COEJUHEHHMH M HX CBOMcTBa. | ¢ mpaBuwiaMu HomeHkiIaTypsl I[UPAC.
COEMHEHMI, Jucconuanus KOMILJIEKCHBIX COEIUHEHMM. 3Hau€HUE KOMILJIEKCHBIX | 3alMChIBaTh YpPaBHEHUS pEaKLUl Juccolualiu
JUcCOLMAasl MX B | COEIMHEHUH U MX POJIb B IPUPOJE. KOMIUIEKCHBIX COEIMHEHUH.
pactBopax. 3Hayenue | JI. BsaumozpelicTBHe MHOTOaTOMHBIX CHUPTOB U TIUIIOKO3BI € | PackpbiBaTh pOib KOMIUIEKCHBIX COEIMHEHUN
KOMIUIEKCHBIX (enuHroBol KMAKOCTHIO. KadecTBeHHble peakiMu Ha MOHBI Fe?* | B XMMHYeCKOM  aHamu3e,  [POMBIILIEHHOCTH,
COETMHEHUH u Fe* IPUPOJIE
1/1 Merannuueckas IIpupona xumuyeckoil cBsi3u B MeTaulax U ciutaBax. OOmue | OnuchBaTh METAUTMUECKYIO XMMUYECKYIO CBSI3b.

XUMHNYCCKas1 CBA3b

(u3nUecKue CBOMCTBA METAJUIOB: TEIUIO- U SJIEKTPONPOBOIHOCTD,
TJIACTUYHOCTh, METAJUIMUECKUH OJIeCK, MAaTHUTHBIE CBOMCTRBA.
Merammdeckas KpucTauinueckas pemérka U e€ 0COOCHHOCTH, Kak
(GyHKLMS METAUTMYECKON CBA3H.

Jl. Mojenun KpUCTAINTMYECKUX PEIIETOK METANIOB

Xapakrepu3oBaTh 00m1IMe (hU3MYecKre CBOMCTBa
METaJIOB.

VYcraHaBIMBaTh  3aBUCUMOCTB  MEXIY BHIOM
XUMUYECKOM CBSI3U, THUIIOM KPUCTAIIMYECKON
PELIETKU U CBOMCTBAMH METAJJIOB
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1/1

ArperaTHbl€ COCTOSTHUS

l'a3er u razoBsie 3akonbl (boitnsa-Mapuotra, [apns, ['eit-JIroccaka).

XapakTepu3oBaTh arperaTHbIE COCTOSHUS BEIIECTB

BemectB u  (azoBwie | YpaBHeHue MenieeBa-Knanelipona  aisi  uMaeanbHOrO  rasa. | Kak (QYHKIMIO YCIOBHMH WX HaxXOXICHHUS B
MepeXO/Ibl Kunkoctu. TexkydecTb, UcTIapeHUE, KPUCTATUTM3ALIUS. OKpY’KaIOILEH CpeJie.
Teépawie Bemecta. [InaBnenne. dazoBbie nepexopl. Cyomumanmst U | OMUCHIBaTh  B3aMMOCBSI3h  (PA30BBIX IEPEXOI0B
JecyOmmmantus. BEILECTB.
Kunkue kpucTamibl. PackpeiBath ponb (pa3zoBbIX MEPeXo0B BEIIECTB
[Tna3ma. B IIPUPOJIE U UICKYCCTBEHHOM cpenie
J. BuneodpparMeHThl U claiiapl 10 TeMe ypoka. Boma B pazmuyHBIX
arperaTtHbIX COCTOSHUSX U €€ (pa3oBbIe MEePEXOIbl.
Bosronka noma wnu OenH3oiiHON KuCHOThL. Jmarpamma «®a3oBbie
MIEPEX0/Ibl BELIECTBY
1/1 MexMoneKkynsipHbie Bonoponnas cBA3p M €€ Ppa3sHOBUAHOCTU: MEXMOJEKyIspHass H | ONMChIBaTH BOJOPOJHYIO CBSI3b M pa3inyarh €€
B3aUMO/JICHCTBUA. BHYTPUMOJIEKYJIsIpHast. DU3ndecKkre CBOMCTBA BEIIECTB C BOJAOPOJAHON | Pa3HOBUIHOCTH.
Bonoponnas cBs3b cBs3bl0. E€ Ouonoruueckas poib B OpraHu3alii CTPYKTyp OeskoB U | XapaKTepu30BaTh 3HAUE€HHWE BOJOPOIHBIX CBS3El
HYKJIEMHOBBIX KUCIIOT. JUIs  omucaHus (PU3MYECKUX CBOKCTB BEIIECTB
BannepBaanbcoBO B3aMMOACWCTBUE M €r0 THUIIBI: OPUEHTALMOHHOE, | M OPTraHU3alMU CTPYKTYPhl OHOMOIMMEPOB.
WHIYKIIMOHHOE U JIUCIIEPCHUOHHOE. Paznuyats THUIIBI MEXMOJIEKYJISIPHOT O
J. BuneodparmeHntsl u cnaiinpl mo temMe ypoka. Mojenu MOJNEKYJ | B3aUMOICHCTBUS BEIIECTB.
JHK u 6enka
1/1 [IpakTnueckas [TonyyeHue KOMIUIEKCHBIX OPTAHMYECKUX U HEOPTraHUYECKHUX CobmtoaTh MpaBuiia TEXHUKH OE30MaCHOCTU IPU
pabora 1 COEJIMHEHMI U HCCIIEJOBAaHUE UX CBOWCTB pabore ¢  mabopaTopHbIM  00OpYyIOBAaHHEM,
HarpeBaTeIbHBIMU ~ MPUOOpaMHU, XUMHUYECKHUMHU
peakTuBaMu.  ODKOHOMHO M 3KOJIOTMYECKH
IPaMOTHO 00paIaThCsl C HUMHU.
Hccnenosarts CBOICTBa KOMIIJIEKCHBIX
COEIMHEHMUI.
Habmonate xuMudeckue siBIeHUs U (UKCUPOBATH
pe3yabTaThl HaOII0IeHU. DopMynupoBaTh
BBIBOJIbI HA UX OCHOBE
1/2 O06006mmeHue u BrinonHenne TECTOBBIX 3aJaHUN Ha 3HAHUE BHJIOB XUMHUYECKOHN | BBIMONHATH TECTHI M yHpPaKHEHUS, pelIaTh 3aJa4u
CUCTEMaTHU3ALIM CBS3M, THUIIOB KPHUCTAUIMYECKUX PEHIETOK, MEXMOJEKYJIIPHOro | IO TEME.

3HaHUHU 110 TEME
«XuMmuueckas CBsI3b U

B3aUMOJICUCTBUS U (Da30BBIX TIEPEXOOB.
IToAroToBKa K KOHTPOJIBHOM paboTe

[TpoBOUTH OIIEHKY COOCTBEHHBIX JOCTHKCHUM
B YCBOCHHMH TEMBI.
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CTPOCHHUC BCUICCTBA»

KoppektupoBaTh cBOM 3HaHUS B COOTBETCTBUH
C IUIAHUPYEMBIM PE3YyJIbTaTOM

1/1 KouTponpuas pabora 2 mo Teme «XUMHUYECKad CBI3b U CTPOEHHE BEIIeCTBA»
9/12 TEMA 3. IMCIIEPCHBIE CUCTEMbI U PACTBOPBI
1/1 HucnepcHbie cuCTeMbl | XUMUYECKUE BEIIECTBA U CMECH. XUMHUecKas cuctema. ['oMorenHsie | OnuchbIBaTh XUMHYECKHE CUCTEMBl U JTUCIIEPCHBIC
U UX KJacCU(pUKaIus U reTeporeHHble cMecu. JucnepcHas cucreMa: JUCIePCUOHHAs cpeia | B YaCTHOCTH.
u aucnepcHas ¢aza. Knaccudukanus qucnepcHbIX CUCTEM. Pa3nuuate romMoreHHble W TETEpPOre€HHBbIE CMECH,
. BugeodparMeHTsl W Clalael 1o Teme ypoka. (OOpasmbl | TUCTIEPCHOHHYIO CPENy U JUCTIEPCHYIO (a3y.
JUCTIEPCHBIX CUCTEM M UX XapaKTEepPHBIC MPU3HAKH. KnaccudumnupoBarh nucrnepcHbie CHCTEMBI
1/1 I'pyboaucnepcHbie Aspozonu. IlponenneHTsl. OMynbcuu U dMynbratopbl. CycneH3uu. | XapaKTepu3oBaTh IPyOOAUCIIEPCHBIE CUCTEMBI.
CUCTEMBI CenumeHTtanus. OnuceiBathb poib a’po30ieH, OMYJIbCUI
. BuneobparmeHTsl W chnaiael 1o Teme ypoka. OOpasibl | M CYyCHIEH3Wd B TNPUPOAE, HA IPOU3BOACTBE
(komnekuu) OBITOBBIX M TMPOMBIIUIEHHBIX a’pO30Jiel, IMYJIbCHH | U B OBITY
U CYCIICH3UU
1/1 ToukoaucnepcHsie Komnounusie pactBopsl. Dpdext Tunpana. [lonyuenue komnouaubix | ONUChIBaTh ~ TOHKOJUCIEPCHBIE  CUCTEMBI U
CUCTEMBI pPacTBOpPOB AWMCIIEPCHOHHBIM, KOHJICHCAIIMOHHBIM W XUMHYECKHM | CIIOCOOBI MX MOMYYEHHUS.
CIOCO0aMH. Paznuyate 301u 1 renu.
3onu U koaryssanus. ['enu u cunepesuc. XapakTepu30BaTh KOArYJISILUIO U CHHEPE3HUC.
3HaueHHE KOJUIOUIHBIX CUCTEM. PackpbIBaTh poiib KOJJTOMAHBIX CUCTEM B MIPUPOJIE,
. BuneodparMeHThsl U claiiiel Mo TeMe ypoka. IIpoxokJeHne 1yda | Ha MpOU3BOACTBE, B MEAUIIUHE H OBITY.
CBETa 4Yepe3 KOJUTOUIHBIC U UCTUHHBIE pacTBOpHI (3 dexT Tunmans).
JI.  3HaKOMCTBO C KOJUIEKUMSIMH  MHUIIEBBIX, MEAUIIMHCKUX
U OMOJIOrMUYeCKUX Tefel u 3oiei. [lomydeHre KoIOuIHOTO pacTBOpa
xyopuaa xenesa(1ll)
2/4 PactBopsI. PacTtBOopbl Kak TOMOrE€HHBIE CUCTEMbl WU MX THUIBI: MOJEKYISIpHbIE, | XapaKTepu30BaThb pPACTBOP KAaK T'OMOIEHHYIO
Konuentparus MOJIEKYJISIPHO-HOHHBIE, HOHHBIE. CUCTEMY.
pactBopoB U criocoObl | CriocoObl  BBIpQKEHUSI  KOHIIGHTPALMUM  pacTBOpPOB: 00bEMHasl, | Mcnonb3oBaTh KOJMYECTBEHHBIE XapaKTePUCTUKU

€€ BbIpaKEHUs

MaccoBas M MOJbHas JOJIM PACTBOPEHHOrO BelecTBa. MonsipHas
KOHIIEHTpAIIUs PACTBOPOB.

. BuneodpparmMeHTBl M cHaiapl MO TeME ypoKa. 3aBUCHMOCTh
pPacTBOPUMOCTH B BOJIE TBEPMABIX, KUIKUX M Ta3000pa3HbIX BEIIECTB

CoJlep KaHusl paCTBOPEHHOI'O BEILECTBA B PACTBOPE
IIpU PEIICHUH pacUYETHBIX 3a1a4
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oT Temmeparypbl. Tabiuua pacTBOPUMOCTH. [Tonyuyenue
MEPECHIIEHHOI0 pacTBOpa THOCYJIb(paTa HATPUsS U €r0 MTHOBEHHas
KPUCTAJUIM3ALUS

1/1 [TpakTnueckas [IpuroroBneHne pacTBOPOB PA3IMYHON KOHIEHTPALIUU Cobnronath npaBuiia TEXHUKU 0€30MACHOCTH TpHU
pabora 2 pabore ¢ JabopaTOpHBIM  00OPYIOBaHUEM,
HArpeBaTeNIbHBIMU  MPUOOpaMH, XUMHYECKUMH
peakTuBaMu.  ODKOHOMHO U  JKOJOTHYECKHU
1/1 [IpakTnueckas OrnpezneneHre KOHLIEHTPALUHA KUCIOThl TUTPOBAHUEM IPaMOTHO 00paIaThCs ¢ HUMH.
paGora 3 Habmonate xumudeckue sBIeHUsI U (PUKCHUPOBATH
pe3yibTaThl  HAOIIOAEHUI. DopMynupOBaThH
BBIBOJIbl HA UX OCHOBE
1/2 O60061meHue u Brinonnenune TecToBbIX 3aJaHUN HA 3HAHUE IUCTIEPCHBIX CUCTEM, BhBINonHATE TECTHI M YIPAKHEHUS, pelIaTh 3a1a4l
CUCTEMaTHU3AIIHS pPacTBOPUMOCTH, CIIOCOOOB BBIPAKEHUSI KOHIIEHTPAIIMU PACTBOPOB. o TeMe.
3HaHUH 10 TeEME Pewenne pacu€tHbix 3a1a4. [TpoBOAUTH OLIEHKY COOCTBEHHBIX HOCTHXKEHUN
«ucnepcusie cuctemsl | [ToaroroBka k KOHTPOJIBHOU paboTe B YCBOCHHH TEMBI.
U PacTBOPBI» KoppektupoBaTh cBOM 3HaHUSI B COOTBETCTBUU
C IUIAHUPYEMBIM PE3YyJIbTaTOM
1/1 KonTtpospHas pabora 3 1mo teme «JlmcrepcHbie CHCTEMBI X PACTBOPHD
9/14 TEMA 4. 3AKOHOMEPHOCTH NPOTEKAHUS XUMWYECKHNX PEAKIIMIA U ®U3NKO-XUMHUUYECKHUX IMPOIIECCOB
1/1 OcHOBbI  xuMHYeCcKOM | XUMUYECKasi TEPMOJIMHAMHUKA. XapakTepu3oBaTb TEPMOAMHAMUYECKYIO CUCTEMY.
TEPMOJIUHAMHUKHU. Tepmomunamuueckas cucrema. OTKpbITasi, 3aKphITasi, U30JUpOBaHHas | Pa3nuuare OTKPHITYIO, 3aKPBITYIO,
[TonsiTrie 00 SHTANBINUU | CUCTEMBl. BHYTpEHHSI SHEPTUSI CUCTEMBI. M30JIMPOBAHHYIO TEPMOAMHAMUYECKUE CUCTEMBI.
OHTaNbNMs, WM Temlocojepkanue cucrembl. llepBoe Havano | Mcnonb3oBaTh TOHATHE SHTANBIUU  JUIS
TEPMOJIMHAMUKH. N3oxopHbIii u M300apHBIi MIPOLIECCHI. | XapaKTEPUCTUKU TETIOCOICPKAHUS CUCTEMBI.
TepmoxumMuyeckoe ypaBHEHHE. ®opMyIHpOBATH NIEPBOE HAYAIO TEPMOJUHAMUKH.
. BugeodhparMeHThI U ClIaii bl IO TEME YPOKa OnuceiBaTh U30XOPHBIN M M300apHBII MPOIIECChH
1/3 Omnpenenenue Onranenus. CtangapTHas SHTanbnus. Pacuér sHTanpnuu peakiuu. | Pa3nuuaTe XUMHUYECKHE PEaKIHMH 10 TEIUIOBOMY
TeroBeIX  3¢dexToB | 3akoH ['ecca u ciiecTBUS U3 HETO. s dexry.
XUMUYECKUX peakiuii. | J. Dk30TepMuyeckue MpoIEecChl HAa MPUMEPE PACTBOPEHHUS CEpHOM | XapaKTepHu30BaTh SHTAIBIUIO.
3akoH ['ecca KHCIIOTBI B BOJE. OHJIOTEPMHYECKHE Tpolecchl Ha mnpumepe | DopmynupoBarth 3akoH ['ecca u crnenctBus u3
pacTBOpEHUS COJIE aMMOHUS HETO.
[Tpon3BOANTH PACUET FHTAIBIIUU PEAKIIUU
1/2 Hanpasnenue Outponusi. Bropoe u Tperbe Hauanma TepmoauHamuku. CBobOojHas | XapaKTepu30BaTh SHTPOIHIO.
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MPOTEKaHUs
XUMHYECKUX PEAKIUM.
[TonsiTre 06 >HTpOIHH

sHeprus 'mboca.
. BuneodbparMeHTHI U ClIaiiibl IO TEME YpOKa

®opMmynaMpoBaTh BTOPOE U TpeTbe Haudana
TEPMOJUHAMUKH.

AprymMeHTHpOBaTh BO3MOXHOCTh
CaMOIIPOU3BOJILHOIO MPOTEKAaHUSI XMMHUYECKUX

peakiui 1 MOATBEPXKAATh UX pacuéTraMu

1/1 Cxopocth xumuueckux | [loHaTHE 0 CKOPOCTH peakUuH. XapakTepu3oBaTb CKOPOCTb XUMUUYECKOU pEeaKIUU
peakuuit DHeprusi aKkTUBAIlMM W  AKTUBHPOBAHHBIM KOMIUIEKC. 3aKOH | M Mpeajararh €IWHUIIBI €€ U3MEPEHUS.
JnercTByronMx Macc. KuHeTMdeckoe ypaBHEHME M KOHCTaHTa | POpMynHpOBATH 3aKOH ACHCTBYIOLIUX Macc
CKOPOCTH XUMHUYECKOH peakuuu. [lopsanok peakuuu. U OTNPEJEINSATh TPAHULIBI €T0 TPUMEHUMOCTH
. BugeodhparMeHThI U CJIaii bl IO TEME YPOKa
1/2 @axkrtopsl, Bausomue | akTopsel, BIXUSIONME HA CKOPOCTh TOMOT€HHOM peakUuu: npupoaa u | Paznuyare romMo- M reTepOreHHbIE IMPOLECCHl U
Ha CKOpPOCTb KOHLIEHTpalus pearupyromumx BEILIECTB, Temneparypa. | GakToppl,  BIUSIONIME HA  CKOPOCTh  HUX
TOMOT'€HHBIX U Temnepatypuslii kodpumment. Ypasaeane C. AppeHuyca. [IPOTEKAHUS.
reTepOreHHBIX @akTopbl, BIUSIOIIMAE Ha CKOPOCTh TreTeporeHHor peakuuu: | DopmynupoBaTh MPaBUIIO Bant-T'obda
peakuuu KOHLEHTpalus  pearupyrouMx  BeIIeCTB U IUIOMAAb  MX | U ONPEIENSITh I'PAHULIBI €r0 TPUMEHUMOCTH.
COIIPUKOCHOBEHHUSI. XapakTepru3oBaTh 0COOCHHOCTH KHHETUKU
JA. W3yyeHue 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM pEAKIUH OT | TETEPOr€HHBIX XUMUUYECKUX PEaKIIHil
KOHLIEHTpalUU BEILIECTB, TEeMIIepaTyphl (B3auMosericTBre
THocynbdara HATPUS C CEPHOM  KHCIOTOH), TIOBEPXHOCTH
COIPUKOCHOBEHHUSI BEIIECTB (B3aMMOJEHCTBHE COJSTHOW KHCIIOTHI
C TpaHyJIaMH M MOPOLIKAMH JIFOMUHUS WIIU LIUHKA)
1/2 Karanus n OcHOBHbIE TOHATHSA KATAJUTUYECKOM XUMHM: KaTalu3aropbl U | XapakTepu3oBaTh KaTalu3 M KaTalu3aTopbl Kak
KaTaJnu3aTopsl KaTajau3, TOMOTCHHBIH M TEeTepOreHHbIM KaTajau3, MPOMOTOPSHI, | (haKTOpbl YIPaBICHUS CKOPOCTHIO XHMHUYECKOM

KaTaJUTHYECKUE bl U MHTUOUTOPBI.

MexaHu3M IeUCTBUS KaTaanu3aTOpOB.

OCHOBHBIE THUIBl KaTalau3a: KUCIOTHO-OCHOBHOW, OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIM, METAJUIOKOMIUIEKCHBIM M KaTalu3 METajlaMH,
(bepmeHTaTUBHBIA. DEpMEHTHI, KaKk OHOJIOrMYECKHE KaTaaH3aTOpbI
OeTKOBOM MPUPOABI.

J. IlpoBeneHue KaTaJUTUYECKUX PEAKLMI Pa3l0KEHUs] NEPOKCHAA
BOJIOpPOJIa, TOPEHHS caxapa, B3aWMOJICHCTBUA HOJa W AJTIOMUHHUSL.
Koppo3us sxene3a B BOXHOU cpesie ¢ YpOTPOIIMHOM U 0€3 HETO.

JI. 3nakomMctBO ¢ koiuteknueit CMC, copeprkaimx SH3UMbI

peaKkuuu.
OnuceiBaTh MEXaHU3MBI TOMO-,
U GepMEHTATUBHOIO KaTaIl30B.
[IpoBoauTh, HAOMIOAATH, OMUCHIBATH XUMUYECCKUI
HKCIIEPUMEHT U JIEJIaTh BHIBOJIbI HA €70 OCHOBE

TeTCPOrcHHOrO
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1/2 XHUMHYECKOE [TonssTue 00 OOpaTMMBIX XUMHUYECKMX Ipoleccax. Xumuueckoe | OnmucelBaTh ~ XMMHUYECKOE  paBHOBECHE,  Kak
paBHOBECHE PaBHOBECHE U KOHCTAHTA PABHOBECHS. JMHAMUYECKOE COCTOSHUE XUMHYECKON CHCTEMBI.
CMenieHre XMMHUYECKOTO pPaBHOBECHsI M3MEHEHHMEM KoHLeHTpauuu | @opmymupoBats mnpuHuun Jle Illarense w
BEIIECTB, N3MEHEHNUEM JIaBJICHUS U TEMIIEPATYPHI. npeiaraTb  ClocoObl  CMEIIEHMS] PaBHOBECHS
. HabnmroneHne cMenienns XMMU4eCKOro paBHOBECHUS B CUCTEMAX 00paTUMBIX XMMUYECKHUX pEaKIHi Ha ero OCHOBE.
2NO2 <> N204, FeCl3 + KSCN < Fe(SCN)s + 3KCI
1/1 [IpakTrueckas W3yuenne BIMSHUS pa3nU4HBIX (AKTOPOB Ha CKOPOCTh XxuMHuueckoi | CoOmonaTh mpaBuiia TEXHUKH 0E€30MacHOCTH IPH
pabora 4 peakuu pabore ¢ jabopaTOpHBIM  00OPYIOBaHUEM,
HarpeBaTelbHbBIMU  NPUOOPaMH, XUMHUYECKHUMHU
peakTMBaMu.  ODKOHOMHO M JKOJOTMYECKHU
TPaMOTHO O0paIIaThCsi C HUMHU.
Habmtonate xumuueckue siBJIeHUA U (PUKCUPOBATh
pe3yibTaThl  HAOIIOACHUI. DopMynupOBaThH
BBIBOJIbI HA MX OCHOBE
12/21 TEMA 5. XUMHNYECKHUE PEAKIIUU B BOAHBIX PACTBOPAX
1/2 Boma  kaxk  cnalwiii | Bona — cnaOwiii  anekrponut. Kartnon ruapokconus. HonHoe | XapakTepu3oBaTh BOJY Kak CJIa0blid 3JEKTPOIUT U
JJEKTPOJIUT. npousBelieHue BoAbl. HelTpanpHas, KUCIOTHAs W INEJIOYHAs CPElbl. | BOXOPOAHBIA IIOKAa3aTellb, KAK KOJINYECTBCHHYIO
Bonopoausiii Ilonstue pH. Bomoponubeii mnokasarens. Mugukaropsl. Pons pH | xapakrepuctuky €€ auccouManvMu W CPEIbl
nokazarenb. CBOMWCTBaA | cpesbl B IPUPOJE U KU3HU yesloBeKa. VIOHHbIE peaKIMK U YCIIOBUS UX | pacTBoOpa.
pacTBOpoOB IIPOTEKaHUS. PackpeiBaTh CymIHOCTB peakuuid B PACTBOPAX
AJIEKTPOJIMTOB . CpaBHEHME  DIJIEKTPOIIPOBOJHOCTH  PACTBOPOB  IJIEKTPOJIUTOB. | AIEKTPOJIUTOB KaK  Ppe3yibTaT B3aMMOAECHCTBUS
CwMmenieHre paBHOBECUS AUCCOLMALMM CIIa0BbIX KUCIOT. MHAMKATOPHI | HOHOB.
U U3MEHEHUE UX OKPAaCKH B Pa3HBIX Cpeax. OTtpaxkaTh 3TO € TOMOLIBIO HOHHBIX YPAaBHEHHM.
JI. Peakiuu, uaymme ¢ oOpa3oBaHUEM OCajKa, ra3a WM BOJIBI, IS
OpPraHUYECKUX U HEOPraHUUYECKUX 3JIEKTPOJIIUTOB
1/2 Kucnotel 1 ocHOBaHus | PaHHME NpencTaBiacHNs O KUCIOTaX U OCHOBAHUSAX. XapakTepu3oBaTh KUCJIOTBHL, KaK COCIUHEHUS,

C IIO3ULIMU Pa3HbIX
MPEICTaBICHU I

Y TEOPUH.
[Iporonutuueckas
Teopus

Kucnorel M OCHOBaHMS C NO3ULUU TEOPUH AIIEKTPOIUTUUYECKOU
JMCCOLAINH.

Teopust kucnor m ocHoBaHuid bpeHcrena—IJloypu. Conpspok€HHBIE
KHCJIOTHI U OCHOBaHHsI. AMQOIHTEHI.

. BuneodparMeHThI U Claiiapl o TeMe ypoka

pa3IUYHbIE IO COCTaBY, TUMY 00pa3yIOIIUXCS MPU
3JIEKTPOIUTUYECKON AUCCOIMAMN HOHOB, a TAKXKE
C TIO3UIIMH TPOTOHHOU TEOPHUH.
YcranaBiauBaTh CONPSIKEHHOCTD
1 OCHOBaHHH.

OnucpiBaTh aM(OTUTHI

KHUCJIOT
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1/3

Heoprannueckue

1 OpraHuYecKue
KHCJIOTBI B CBETE
TEOpHUH
BIIEKTPOITUTUYECKON
JUCCOLMAINI

U IIPOTOJINTUYECKOU
TEOpUH

Knaccudukaiiys KUCIOT U CIIOCOOBI WX TOTyUYSHHUS.

OO0mue XMMHUYEeCKHe CBOMCTBA OPraHUYECKUX W HEOPraHWYEeCKHX
KHUCIIOT: PEeakUUH C MeTallaMH, C OKCHJaMHU U THUIPOKCHUIIAMHU
METAJIIOB, C COJISIMH, CO CIIMPTaMH.

OKuCIUTENbHBIE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM W a30THOM
KHCJIIOT.

. B3aumopnencTBre KOHIEHTPUPOBAHHBIX a30THOM U CEPHOM KHUCIIOT,
a TakkKe pa30aBIECHHOW a30THOM KHCIOTHI C Menplo. Peakius
«cepeOpsHOro 3epKaiay sl MypaBbUHOW KHCIOTHI.

JI. CBoticTBa cosiHOM, pa30aBICHHOW CEPHON M YKCYCHOW KHUCIIOT

XapakTepu30oBaTh KJIaCCU(PHUKAIUI0 OPTaHUYECKUX
Y HEOPraHWYEeCKUX KHUCIIOT, OCHOBHBIE CITIOCOOBI UX
NOJTy4YeHUsT M OOlIuMe XMMHUYECKHE CBOWCTBA B
CBETE TEOPUU IIIEKTPOIUTUUYECKON AMCCOLMALNU
Y IPOTOJIUTUYECKON TEOPHH.
Boigensate  ocobeHHOCTH
Y a30THOU KUCJIOT

peakuuii  CepHOM

1/1 [TpakTuyeckas HccnenoBanue cBOMCTB MUHEPAIbHBIX U OPraHUYECKUX KUCIOT CoOmroiaTh IpaBUiIa TEXHUKU 0OE30IaCHOCTHU IIPH
pabora 5 pabore ¢  5abopaTopHBIM  O0OpYIOBaHHUEM,
HarpeBaTeJIbHBIMU  IpUOOpaMM, XUMHYECKUMHU
peakTHBaMH.  ODKOHOMHO M JKOJOIMUYECKHU
I'PaMOTHO 00paIaThCs C HUMHU.
Habmtogate XxumMuueckue siBJICHUSA U (UKCUPOBAThH
pe3ynabTaThl  HaOJIOEHUM. DopMynupoBaTH
BBIBOJ/IbI HA X OCHOBE
1/3 Heopranuueckue Knaccugukarus ocCHOBaHHMH U CIOCOOBI MX TOTYYCHHUS. Knaccugumuponartb OpraHUYeCcKHe
1 OPTaHUYECKHE OOmue XuUMUYECKHE CBOWCTBA INEJIOYEH: peakuuu C KUCIOTaMH, | 1 HEOpraHM4eCKHe OCHOBaHUS.
OCHOBaHMS B CBETE KUCIOTHBIMM W aMOTEPHBIMH OKCHJIaMH, COJSIMHM, HEKOTOPBIMHU | XapakTepu3oBaTb  CIOCOOBI  IOJNy4YeHHUS U
TEOPUH JIEKTPO- METaJUIaMM M HEMETaulaMH, C OpPraHMYeCKMMH BEIIECTBaMHU | CBOWCTBA 1iesoueH, HEPAaCTBOPHUMBIX u
JTUTHUYECKOM (rayouIONPOU3BOIHBIMUA  YITICBOJIOPO/IOB,  (DEHOJIOM,  JKUpaMH). | OECKHCIOPOAHBIX OCHOBAHUI B CBETC TEOPHUH
M CCOLUAIIH XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMI: peakUMM C | AJIEKTPOIUTHYECKOM JMCCOLUAIIH
U IPOTOJIMTUUYECKOMN KHCJIOTaMH, PEAKIMH Pa3JIOKEHHs U KOMILJIEKCOOOpa30BaHusl. Y TIPOTOJINTUYECKOMN Teopuu
TEOpUHU XUMHYEeCKHE CBOMCTBa OECKHCIOPOAHBIX OCHOBAaHHUU (aMMHUaka H
aMMHOB): B3aUMOJIEHCTBHE C BOJON U KHCIOTaMH.
. BzaumopeicTBuE aMMHaka U METWJIAMUHA C  XJIOPOBOAOPOAOM
n Bogou. IlomydyeHue u cBOMCTBA pacTBOpa TMAPOKCHIA HATPHSL.
JI. BzaumopeiicTBue Truipokcuia HaTpus C COISIMU: CyJIb(paTom
Meau(Il) n xnopuaom ammonus. Ilomyuenue u cBolicTBa rHAPOKCUAA
meau(Il)
1/2 Comu B cBere Teopuu | Knaccudukanms coneii opraHnYecKuid 1 HEOPraHWIECKUX KUCIIOT. XapakTepu3oBaTh KJ1acCU(PUKAITUIO conen
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AEKTPOIUTHYECKON OCHOBHBIE CTIOCOOBI TIOTYUEHUS COJEH. OPraHMYECKUX U  HEOPraHMYEeCKUX  KHUCIOT,
JUCCOLMAIINT XUMHYECKHE CBOMCTBA COJNEH: pa3lioKeHHWE I[pU HarpeBaHUU, | OCHOBHBIE CHOCOOBI HUX TMOJNYy4eHHs U oOmIue
B3aMMOJICHCTBHE C KUCIOTAaMH U LIEI0YAMHU, APYTUMHU COJSIMHU. XMMHMYECKHE CBOMICTBA COJEHl B CBETE TEOPUHU
JXKécTtkocTh BOABI M CIIOCOOBI €€ yCTpaHEHMUS. IIEKTPOIUTUUECKON JUCCOLUAINH.
. ITomy4yeHnne Mbliia ¥ U3y4E€HHE CPEbl €r0 pacTBOPA UHIAUKATOPAMH.
JI. CBoticTBa pacTBOpOB conell cyibdaTta Menu 1 xiopuaa xeneza(1ll)
1/1 [IpakTnueckas [Tonyyenue coneit pa3nuyHbIMH crocobamu W uccnenoBanue ux | CoOmronaTh mpaBuiia TEXHUKH 0€30MaCHOCTH TIPH
pabora 6 CBOICTB pabore ¢ jabopaTOpHBIM  00OPYIOBaHUEM,
HarpeBaTelbHbBIMU  NPUOOPaMH, XUMHUYECKHUMHU
peakTMBaMu.  ODKOHOMHO M JKOJOTMYECKHU
TPaMOTHO O0paIIaThCsi C HUMHU.
Habmonate xumuueckue sBIeHUsI U (PUKCUPOBATH
pe3yibTaThl  HAOIIOACHUI. DopMynupoBaTh
BBIBOJIb HA UX OCHOBE
2/3 I'unponus [lonsiTue ruaponusa. OnwuceIBaTh FUAPOIN3 KAK OOMEHHBIN MpoLiecc.
HEOPTaHUYECKUX I'uaponus comneil u ero Knaccuuranus: oopaTuMblii 1 HeoOpaTuMbI, | OTpaxkaTh ero ¢ TOMOIIbI0 YPAaBHEHUH.
COEIMHEHU 10 AHUOHY U IO KaTHOHY, CTYIEHYAThIN. Paznuuare Tunsl ruaponusa.
Ycunenue u nojaBiaeHue 00paTUMOro ruApOIN3a. [IpenckaspiBaTh  peakUUIO  Cpeldbl  BOJHBIX
HeoOpatumsblit ruponn3 OMHApHBIX COEANHEHUH. pacTBOpPOB CONEH
H. Tupponus kapOoHATOB, Cyab()aToB M CHIMKATOB IIEJTOYHBIX
MeTasuioB, HuTparta cBuHua(ll) mnm nuHka, xJ10puaa aMMOHMSL.
JI. UccnenoBanue cpeapl pacTBOPOB C IMOMOIIBIO HHAMKATOPHOMU
Oymaru
1/1 [IpakTnueckas I'unponu3 opraHnYecKuX U HEOPraHUUECKUX COEAUHEHUM CoOmoiaTh mpaBujia TEXHUKH 0E€30MaCHOCTU IPH
pabora 7 pabore ¢  mabopaTOpHBIM  00OPYIOBAaHUEM,
HarpeBaTeIbHBIMU  MpUOOpaMH, XUMHYECKUMHU
peakTMBaMM.  ODKOHOMHO M JKOJOTMYECKHU
IrPaMOTHO 00paIaThCsl C HUMH.
Habmonate xumMuueckue siBIeHUS U (PUKCUPOBATH
pe3ynbTaThl  HaOJIOJICHUM. dopmynupoBarhb
BBIBOJIbl HA X OCHOBE
1/2 O60061ieHue u BrinmonHeHue TECTOBBIX 3aJaHU HA 3HAHUE TEPMOJMHAMHUKH, | BBIMONHATE TECTHI M YIPAKHEHHUS, peliaTh 3a1a41
CUCTEMAaTU3ALIHS CKOPOCTH  XMMMYECKMX  PEAKIM, XMMHYECKOTO PaBHOBECHs, | O TEME.
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3HAHUH 10 TEMaM
«3aKOHOMEPHOCTH
MPOTEKaHUs
XUMHYECKUX PEaKIHil U
(hMBUKO-XUMHUUECKHIX
MPOLIECCOB» U
«XUMHYECKHE PEAKUU
B BOJIHBIX PaCTBOpax»

XUMHUYECKUX CBOMCTB M CIIOCOOOB TMOJIYYEHHUS KHUCIOT, OCHOBAHUU U
coneit. Pacu€r sHTanbnuu peakuu u sHeprus [ néoca.
[TonroroBka Kk KOHTPOJIBHOM paboTe

[IpoBOAUTH OIIEHKY COOCTBEHHBIX JOCTUKEHUM B
YCBOEHUU TEMBI.

KoppekTupoBaTh CBOM 3HaHUS B COOTBETCTBUH C
MJIAaHUPYEMBIM PE3yJIbTaTOM

1/1 KonTtpospHas padora 4 1mo TemaM «3aKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX PEAKIMA U (PU3NKO-XUMUIECKUX POIIECCOBY M « X UMHUCCKHE
pEeaKIMK B BOJAHBIX PACTBOPAX»
9/13 TEMA 6. OKUCJIUTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOILIECCBHI
3/4 OKHCIIUTEIBHO- [TonsiTrie 00 OKUCTUTENEHO-BOCCTAHOBUTENBHBIX peakiusx. CreneHb | OMUCHIBATh  OKUCIUTEIBHO-BOCCTAHOBUTEILHBIC
BOCCTAHOBUTEJIHLHEIE okucieHus. [Iporiecchl OKUCICHUS U BOCCTAHOBIICHHUS. peakuu. OTIMYATh UX OT PEaKIuii OOMEHa.
peakuMu M METOJIbI 3anuceIBaTh yYpaBHEHUS OKHCJIMTEIIbHO-
COCTaBJICHHS nXx | BaxxHelnne oKUCINTEIN U BOCCTAHOBUTEIIM, BOCCTAHOBUTEJIBHBIX  PEAKIUH C  [OMOIIbBIO
ypaBHEHUU Meron oneKTpoHHOrO OajlaHca IS COCTaBIICHHS YPAaBHEHHM | METOIOB AJIEKTPOHHOTO OajaHca M MOYPEaKIIid.
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUM. XapakTepu3oBaTh OKUCIUTEIBHO-
MeTonbl MOHHO-3JICKTPOHHOTO OayiaHca (METOA  TMOJNYpPEaKI[uii). | BOCCTAHOBUTEIILHBIC TTOTCHIMAIIBI
OKHCIUTEITBEHO-BOCCTaH OBUTEIILHEIC ITOTCHITUAIIEL.
. BoccranoBinenue oxcuga wmeau(Il) yrmem uw  Bomopomom.
BoccranoBnenue — auxpomara  Kaiusl ~ OTUJIOBBIM  CIIUPTOM.
OxucnuTenpHble CBOMCTBA AuXxpomara Kaiusa. OKHCIIEHUE anbJeruaa
B KQpOOHOBYIO KHCJIOTY (peakKIusi «cepeOpsHOro 3epKanay WId
peakius ¢ ruapokcuiioMm meau(1l)).
JI. B3saumopelicTBue METANIOB € HEMETa/ulaMH, a Takke
C pacTBOpaMu coJieit n KHUCIIOT. BzanmogeiicTBue
KOHLEHTPUPOBAHHBIX  CEPHOM M @30THOM  KHCIOT C  MEJbIO.
OKuCIUTEbHBIC CBOMCTBA MTEpMaHTaHaTa KAJIMS B PA3JIMYHBIX Cpeaax
2/3 DIIEKTPOIIU3 [TonsiTue »saekTponu3a Kak OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO | ONMUCHIBaTh  BJEKTPOIU3 KaK  OKUCIUTEIbHO-

mporiecca, MPOTEKAKOIIero Ha AIeKTPoIax.
DJIEeKTPOJIH3 PaCIUIaBOB AJIEKTPOIUTOB.

DJIEKTPOIHU3 PACTBOPOB AIICKTPOIUTOB C MHEPTHBIMH AJICKTPOIAMHU.
DJIEKTPOIIM3 PACTBOPOB JIESKTPOJIUTOB C M AKTUBHBIM aHOJIOM.

BOCCTAHOBUTEJBHBIN MMPOLECC.

OOBSCHATh KaTOAHBIE ¥ AHOAHBIC TIPOIECCHI
C UHEPTHBIMU U aKTHBHBIMH JICKTPOJIAMH.
3anuchIBaTh CXEMbI M YPaBHEHHUS DJICKTPOIN3a

86




[IpakTHyeckoe  3HAYEHHWE  DJIEKTPONIM3A:  DIIEKTPOXMMUYECKOE
MOJIyYEHHUE BEIIECTB, AJIEKTPOXUMHUUYECKass OU4nCTKa (padhMHUPOBAHNUE)
METAJIOB, TadbBaHOTEXHHKA, TalbBaHOIJIACTHKA, FaTbBaHU3AIHUA.
JL. Dnexrponus pactBopa cynbhara meau(1l)

pacIuIaBoB U PacTBOPOB IICKTPOJIHUTOB.
XapakTepu3oBaTh MPaKTUIECKOEe 3HAYCHHE
AJIEKTPOJIA3a U €T0 OCHOBHBIC HAIIPABJICHUS

1/2

XUMUYECKUE lanpBanmyeckue smeMeHTh. CTaHAAPTHBIM BOJOPOAHBIA AIEKTPOJ. | XapaKTepu3oBaTh TrajJbBaHUYECKUE  DIIEMEHTHI
HMCTOYHHUKHU TOKA CranapTHbI€ 3JEKTPOIHbIE TOTEHIINAIIBI. U ApYyrue XuMUYECKHe UCTOYHUKU TOKA.
CoBpeMEHHBIE XMMHYECKHE WCTOYHUKH TOKa: Oarapeiiku u | OnuceiBaTh MIPOLIECCHI Ha 3JIEKTPOJIaX
aAKKyMYJISITOPBI. B TaJIbBAHUYECKOM DJIEMEHTE.
. CocraBneHue ralbBaHU4ECKUX 3JIEMEHTOB. PackpbiBaTh posib XUMUUYECKUX HMCTOYHHKOB TOKa
JI. O3HakomiieHHME C KOJUIEKIMEW XWMHUYECKMX MCTOYHHMKOB TOKAa | JJIi MPOU3BOACTBEHHONM M IOBCEJIHEBHOH >KU3HU
(6arapeiiku, CBUHIIOBBIC aKKYMYJISITOPBI U T. 11.) YEJIOBEKA
1/1 Koppo3us meramnos u | [lonstue o koppo3uu. Buibl Koppo3uu 1o xapakTepy OKUCIUTENbHO- | XapakTepU30BaTh  KOPPO3UIO  METAIOB  Kak
CIOCOOBI  3aIIUTHI  OT | BOCCTAHOBUTENBHBIX MPOIECCOB: XMMHYECKAsT W SJIEKTPOXUMHUUYECKAs. | OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN MTPOILIECC.
Heé CrocoObl  3alIUTHl  METAUIOB  OT KOppO3MU: TpHUMEHeHue | Pa3znuuaTh TUIBI KOPPO3HH.
JIETUPOBAHHBIX  CIUIABOB, HAHECEHWE  3allUTHBIX  MOKpbITHH, | [Ipemnarath cmocoObl 3alIMTHl  METAUIOB  OT
U3MEHEHUE COCTaBa WJM  CBOMCTB  KOPPO3MOHHOW  Cpeibl, | KOPPO3UH.
IIEKTPOXUMHUYECKHE METOBI 3aLUTHI. VYcraHnaBnuBaTh 3aBUCHMOCTb MEXKIYy KOppo3ueit
. Koppo3ust MeTaioB B pa3iMUHbIX YCIOBUSX U METOJIbI 3AILUTHI OT | METAJUIOB U YCIOBUSIMU OKPY>KAIOIIEH Cpe/ibl
Hee
1/2 O60061ieHue u BoimonHeHne TECTOBBIX 3aJaHUM Ha 3HAHWE OKHUCIUTENIbHO- | BBIMOMHATH TECTHI M yNpaKHEHUS, peliaTh 3aaun
CUCTEMaTHU3ALIMS BOCCTaHOBUTEIbHBIX peakiui, 3JIEKTPOIN3A, XUMHUYECKUX | 110 TEME.
3HaHUH 10 TEME HMCTOYHUKOB TOKAa M KOPPO3UU METAJIOB. [IpoBOAKTH OIICHKY COOCTBEHHBIX JOCTHKCHHMA
«OKHCIUTENBHO- [ToaroroBka Kk KOHTPOJIBHOM padboTe B YCBOCHHU TEMBI.
BOCCTAHOBUTEJIbHBIC KoppekTupoBaTth CBOM 3HaHUSI B COOTBETCTBUU
MIPOLIECCHI» C IUTAHUPYEMBIM PE3YJIbTaTOM
1/1 Kourpoapuas pabora 5 mo teme «OKKMCINTEIHEHO-BOCCTAHOBATEILHBIE IIPOIIECCHD»
23/40 TEMA 7. HEMETAJLJIbBI
1/2 Bonopon JIBOWICTBEHHOE TMOJOKEHUE BOJOPOAA B IMEPUOJUYECKON cucTeMe | ApryMEHTHUPOBaTh  JIBOMCTBEHHOE  MOJIOKEHHUE

xumudeckux 3memMeHToB: B I-A u VII-A rpynmax. M3otomnsl Bogopoaa
Haxoxnenne B mnpupome. CrpoeHHe MOJEKYINbl, (U3UUIECKUE
CBOWCTBA.

XHUMHUECKHE CBOMCTBA BOJOPOJAA: BOCCTAHOBHTENbHBIE (C Oornee
JJIEKTPOOTPHULIATEIFHBIMU _HEMETAJUIAMH, C OKCHJaMH METaJUIOB,

BOJIOpOJIa B MEPHUOAMYUECKON CUCTEME XUMUYECKUX
DJIEMCHTOB.

CpaBHUBaATh CBOMCTBA BOAOPOAA CO IIETOYHBIMU
MeTaJlJTaMH U TaJIOTeHaMU.

XapakTepu3oBaTh U30TOIIbI BOJIOPOAA,
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THIPUPOBAHUE OPraHMYECKHX BEIIECTB) W  OKHCIUTEIbHBIC (C
metautamu |-A u 11-A rpymm).

[Tonyuenue Bomopona: B nabopaTopuu (B3aUMOJIEHCTBHUEM KHUCIOT C
METaJllIaMH) ¥ TPOMBILUIEHHOCTH (KOHBEPCHEN).

[Tpumenenne Bogopoaa.

J. ITonydyenue Bogopo/ia M €ro CBOMCTBA

HAaXOXKJCHUE B MPUPONE, CTPOCHHUE MOJICKYIIbI,
¢u3nyeckne CBOWCTBA, BOCCTAHOBHUTEIBHBIC U
OKHCITUTEJbHBIEC CBOIMCTBA.

OmuceIBaTh MOTyYeHHE BOIOPOJA B JIaAOOpaTOpUH
Y IPOMBIIIUIEHHOCTH M €r0 IPUMEHEHHE

1/2 I"asiorenst Onements! VIIA-rpynnel — ranoreHbl: CTpOEHUE aTOMOB M MOJIEKYJ, | Xapakrepu3oBaTb VIIA-rpynmy ranoreHoB B
raJOreHbl-IIPOCTHIE  BEIIECTBA,  COCAUHEHUS:  CPAaBHUTENIbHAS | IJJAaHE  CPABHEHUsT  CTPOCHHUS  aTOMOB U
XapaKTEPUCTHKA. KpPUCTAJIOB, OKHMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
l"asorens! B npupoe. CBOMCTB.
3aKOHOMEpPHOCTH M3MEHEHUs (U3UYECKUX U XUMUYECKHX CBOWCTB B | BBISABISATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB
VIIA-rpynme:  B3auMopeiicTBHME  TajoreéHOB €  METalJlaMH, | TaJIoOT€HOB B TPYIIIIE.
HEMETaJJIaMH, CO CJIOKHBIMH HEOPTaHMYEeCKUMH M opraHudeckumu | OmHchIBaTh CrnocoObl TOJMY4YeHHUsT H  00JacTu
BEILIECTBAMH. IIPUMEHEHUS FaJIOT€HOB U UX COCIMHEHMI.
[TonyyeHnue u npuMEeHEHUE TaJOTE€HOB.
H. Komnekuus «I'amorensl — npoctsie BemecTay. [lonydenne xiopa
B3aMMOJICHICTBUEM MEPMAHTaHATA KaJIUs C COISTHOM KUCIOTOM
1/1 I"asiorenoBogopoabI Crpoenue Moiekyn M (U3MYECKHE CBOMCTBA TalOr€HOBOAOPOJOB. | XapaKTepu3oBaTh CTPOCHHE MOJEKYJ, CBOMCTBa
Y TJIOT€HOBOIOPOIHBIE | XUMUYECKHUE CBOWCTBA TaJIOTEHOBOMOPOAHBIX KHCJIOT: KHCIOTHBIE | TAJIOTEHOBOJOPOJHBIX ~ KHUCIOT M CHOCOOBI
KHCJIOTBI. ['aJloreHuasl | CBOWCTBA, BOCCTaHOBUTEIIbHBIE CBOMCTBA, B3aUMOJICUCTBUE | MOTYYEHUS.
C OpraHv4eckuMu BeuiecTBaMu. [lonmydeHue TamoOreHOBOJOPOAOB. | Y CTaHABIMBATH 3aBUCHUMOCTb KHUCIOTHBIX CBOWCTB
lNanorennnpl. KauecTBEHHBIE peaKMU HA TAJIOT€HUI-UOHBI. OTUX COCIMHEHHM OT BEIMYMHBI  CTEICHU
M. [TonydyeHue constHON KUCIOTHI U €€ CBOWCTBA. OKHCIICHUS U pajuyca aTomMa rajoreHa.
JI. KauecTBeHHBIE peaKIMU Ha rajJOreHu1-UOHbI WnentuduimpoBaTh rajioreHu /1-uOHBI.
[IpoBonuTs, HaOII01aTh u OIKCHIBATH
XUMUYECKUH IKCIEPUMEHT
1/3 Kucnoponusie Oxkcngpl  xsopa. Kucnoponconepkamue kuciorsl xsopa. Conn | Xapakrepu3oBaTb OKCUIBI, KUCIOPOACOAEpKAIINE
COCIMHEHHUS XJI0pa KHUCIIOPOACOAEPKAIMMUX KHUCIOT xyopa. llomydeHne W IpuUMEHEHue | KMCIOTHI XJIOpa U UX COJIA: CBOWCTBA, MOJNy4CHUE
BAKHEWIIINX KUCIOPOAHBIX COEIMHEHNH XJI0pa. Y IPUMEHEHHE.
. OxkucaurenbHble CBOWMCTBAa XJOpHOM Boabl. OtOenuBaromiee
JNEUCTBUE KaBeleBOM Bozbl. I'opeHue cnmuku. B3pbiB merapabl wim
MIACTOHOB
1/3 Kucnopon u 030H OOu1ast xapakTepucTHKa 31eMeHTOB VIA-TpymbL. JlaBaThb O0IIYIO XapaKTEPUCTHKY XaJIbKOT€HOB.
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Kucnopon: HaxoxiaeHue B TMpHpoOJE, MolydeHHe (I1abopaTopHbIe U
MIPOMBITIUICHHBIE CITOCOOBI) U (PU3NYECKHE CBOMCTBA.

XUMHYECKHE CBOMCTBA KHCIOPOJAA: OKUCIUTEIbHBIE (C IMPOCTHIMH
BEIICCTBAMH, C HH3MIUMHU  OKCHJIAMH, C OPTAHUYECKUMHU H
HEOPraHMYECKUMH BEIIECTBAMH) U BOCCTaHOBUTEIbHBIE (C (TOpOM).
OO6nacTu mpuMeHEeHUsI.

O30H. Haxoxnenue B npupojie. Pusndeckue U XMMHUYECKUE CBOMCTBA
o30Ha. Ero mony4yenue u npumeHeHnue. Posib 030Ha B )KHUBOM MPUPOJIE.

CpaBHHMBaATh CTpPOEHHWE aTOMOB M KpPHUCTAJLJIOB,

OKHCITUTEIIbHO-BOCCTAaHOBUTEIIbHBIE CBOICTBa
XaJIbKOT€HOB.

VYcranaBnuBaTh  3aKOHOMEPHOCTH — HM3MEHEHUS
CBOMCTB XaJIbKOT€HOB B IpYIIIIE.

XapakTepu3oBaTh  AUIOTPONHIO  KUCIOPOJa,

HAXOXJCHUE B TMPHUPOJE, CTPOCHUE MOJICKYI
KUCIIOpOJla ¥ O030Ha, (U3NYECKHUE CBOKCTBA,

J. 1. IlomyueHnue kuciaopoga pas3IOKEHHEM IE€pMaHraHaTa KaJldsl | BOCCTAHOBUTENBHBIE U OKHCIUTEIBHBIE CBOMCTBA
U HUTpAaTa HaTpusl. KHCJIOPOJa.
2. [lony4eHre OKCHIOB U3 MPOCTHIX U CIOKHBIX BEIIECTB. OnuceiBaTh MONTY4YEHHE KHCIOpOJAa U 030HA
3. OkucneHne aMMuaka ¢ TOMOIIbIO HHAWKATOpa U 06e3 Hero B 1a00OpaTOpUU W  TMPOMBIIUIEHHOCTH U UX
IPUMEHEHUE.
Habmonate u OIKCHIBATh XUMHYECKUM
9KCIIEPUMEHT
1/2 Ilepoxcun Bonopona CrpoeHre MOJNEKyNIbl MEPOKCHAAa BOAOPOJA, €ro Qusuueckue U | XapaKTepu30BaTh CTPOCHHE MOJIEKYJIbI IEPOKCHIA
XUMHYECKHE CBOWCTBA (OKHUCIUTENbHbIE U BOCCTAHOBHMTEIBHBIC). | BOAOPOIA u ero OKHUCJIUTEIbHO-
[Tonydenue u mpuMeHeHNE MEPOKCHIa BOAOPOIA. BOCCTaHOBUTEIbHYIO JBOHCTBEHHOCTb.
. Paznoxenue nepokcuja BOAOPOJA, €0 OKUCIUTENIbHbBIE CBOMCTBA | OnuchIBaTh 00JIACTH NMPUMEHEHMS] U IOJy4EHUE
B peakuuu ¢ rugpokcuaoMm kene3a(ll) u  BoccraHOBUTENBHBIE | HEPOKCUIA BOJOPOIA
CBOICTBA B PEAKIIMU C KUCJIBIM PACTBOPOM MEPMaHTaHaTa KaJHsl
1/1 Cepa HaxoxneHnue cepel B mpupoze. BajgeHTHbIE BO3MOXXHOCTH aTOMOB | XapaKTepU30BaTh CTPOCHHME aToMa M CTENEHU
cepbl. Anmorponus cepbl. PU3nyeckre CBOMCTBA pOMOMYECKON Cephl. | OKUCIEHUS cepbl KaK (QYHKIUIO €ro HOPMaJIbHOIO
XVMUYECKHE CBOICTBa Cephl: OKUCIHUTENbHBIE (C MeTaulaMH, C | U BO30YXIEHHOTO COCTOSHUM.
BOJIOPOJIOM M C MEHEE JJIEKTPOOTPHIATEIbHBIMUA HeMeTauiaMu) U | OmHUChIBaTh aIOTPOMHbIE MOAU(DUKAIIMU CEPBl U
BOCCTAHOBUTENbHBIE (C KHUCJIOPOAOM, KHCIOTaMHU-OKHCIUTENSAMHU), | UX CTPOCHHE.
peakIy AUCIIPONIopLUroOHupoBaHus (co menouamu). [Tonyuenue cepbl | OOBACHATH  OKHCIUTENBHO-BOCCTAHOBUTENbHBIC
1 00J1aCTH IPUMEHEHHS. CBOWMCTBA Ceppl M  KOHKPETU3UPOBaTb  HUX
H. T'openue cepsl. BzanMoaeicTBie cepol ¢ METaUIaMU: ATFOMUHHUEM, | XUMAYECKUMHU PEAKIUASIMU.
IUHKOM, KeJIe30M PackpeiBaTh HaxokaeHue cepbl B TIpupone, €
NOJIyYEHUE U IPUMEHEHHE
1/1 CepoBoniopon u CtpoeHre MOJIEKYJBI W CBOWMCTBAa CEpOBOJOpoJa: (u3nueckue, | XapakTepru3oBaTh CTpOECHUE MOJIEKYJIbI
cynbbuabl (hU3HONOrUYECKUEe U XUMUYECKHE. CEepoBOJIOpOIa u IPOrHO3HPOBATh
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CepoBoa0pO/J1, KaK BOCCTAHOBUTEIb, €r0 MOJy4€HNE U IPUMEHEHUE.
Cynbbhuasl 1 UX XUMHUYECKHE CBOWCTBa. PacrmosnaBanue cynbdui-

BOCCTAHOBUTEIbHBIE CBOMCTBA. [loATBEpKAATh HX
YPaBHEHUSIMH COOTBETCTBYIOIINX PEAKIIUM.

VIOHOB. OnuceiBathb HOJTy4EHHE " IIPUMEHEHHE
. Tlonydyenue cepoBOaOpOIa H  CEPOBOJOPOAHOM  KHCIOTHI. | CEPOBOJAOPOAA W  CBOMCTBAa CEPOBOAOPOIHOM
Jloka3zaTenbCTBO HAMYUS CyJIb(PUI-UOHA B PACTBOPE KUCJIOTHI U CYJIb(GUIO0B.
WnentuduimpoBarh cynbGua-nOHbBI
1/1 Oxkcun cepsl (IV), CepHucThiii ra3, ero (u3myeckue CBOWCTBa, monydeHue u | OnuceiBath cBoiictBa okcuga cepei(IV) w
CEpHUCTAasi KUCI0TA U IIPUMEHEHUE. CEPHUCTOM  KHCIJIOTBl, MUX  IIOJy4YE€HHE U
e€ conu Xumuueckue cporcTBa okcupa cepbl(IV): BoccTaHOBUTENBHBIE (C | IPUMEHEHHUE.
KUCIIOpOJIOM,  OpOMHOM  BOJOM, TE€pMaHTaHaTOM Kaiusl U | XapaKTepu30BaTb BOCCTAHOBHUTEIIbLHBIE CBOWCTBA
CEpOBOJIOPOIOM) U CBOMCTBA KUCIOTHBIX OKCHJIOB CO IIETI0YaMHU. okcupa cepb(IV) u  KOHKpeTHU3MpoBaTh HUX
CepHucras KUCIOTa U €€ COIu. YpaBHEHUSIMU PEaKLIUM.
J. Buneodpparmentsl u cmaiiapl mo Teme ypoka. KauectBenHble | OMUCHIBaTh MOMyYEHHUE W TMPUMEHEHHE TUOKCHIA
peaxkuuu Ha cylb()UT-aHUOHbI Cepbl, CEPHUCTOM KUCIIOTHI U CYIb(MUTOB.
Pacnio3HaBaTh CyiIb(UT-HOHBIL.
1/2 Oxkcun cepsi(VI). CepHblii aHrUApuA, ero (QU3MYECKHEe CBOWCTBA, TMONy4YeHHEe U | Xapakrepu3oBaTh okcun cepol (V1) u cepHyro
CepHas kuciora u eé IIPUMEHEHUE. KHCJIOTY KaK KMCIIOTHbIE CO€TUHEHUS.
COJH Xumnueckue cBoictBa okcuga cepbl(VI), kak okuciautens U | [IporHo3upoBaTb — OKHUCIMTENBHBIE  CBOMCTBA
TUIHUYHOTO KUCIOTHOT'O OKCHJIA. okcupa cepbl(VI) u cepHOM KUCTOTHI.
Cepnas KUCIIOTa: CTpOCHUE U PU3NYECKUE CBOWCTBA. OnuceiBaTh NOTy4YeHHE U PUMEHEHHE TPUOKCUAA
XUMHUECKHE  CBOWCTBAa  pa30aBlIEHHON  CEpHOW  KHUCIOTBI: | Cepbl, CEPHOM KUCIOTHI U CYIb(aToB.
OKHCIHMTENbHbIE W  OOMEHHBIE W  OKHCIUTEIbHBIE CBOMCTBa | MneHTH(QHUIHMPOBATH Cyab(aT-nuOHBIL.
KOHLIEHTPUPOBAHHOM.
[lonyyenue cepHOM KHUCIOTBI B IPOMBIIUIEHHOCTH. Ob6nactu
MIPUMEHEHHUSI CEPHON KUCIIOTHI.
Cynbdatel, B ToM ymucie u Kynopockl. ['uapocynbdarel. Ousndeckue
Y XMMHUYECKHE CBOKWCTBA COJIEN CEPHOM KHUCIIOTHI.
PacriosnaBanue cynbgaT-aHHOHOB.
. CpoiictBa cepHOl KuciaoThl. KauecTBeHHbIE peakIuu Ha CYIb(UT-
U Cynb(aT-aHUOHBIL.
JI. O3HakoMieHHME € KOJUIEKIMEW INPUPOAHBIX COEIAMHEHUN CEpBHI.
KauecTtBeHHast peakiiys Ha Cyib(paT-aHHOHBI
1/1 Asor OO611as XxapaKTEepUCTUKA AIEMEHTOB VA-TpyIIbIL. JlaBaTh 001IYIO XapaKTEPUCTUKY THUKTOTESHOB.
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Azor. Crpoenue aroma. Haxoxnenume B npuposae. dusunueckue
cBoiictBa. OKHCIMTENBHBIE M  BOCCTAHOBHUTEIBHBIC  CBOWCTBA.
[TonyyeHue u nmpuMeHEHHUE a30Ta.

J. Cxema NpOMBIIUIEHHON YCTAaHOBKM (PPaKIMOHHON IEPETOHKH
BO3/yXa

CpaBHHMBaATh CTpPOEHHWE aTOMOB M KpPHUCTAJLJIOB,

OKHUCJIHUTCIIbHO-BOCCTAHOBUTCIIBHBIC CBOICTBa
ITHUKTOI'CHOB.
YcranaBiauBaTh 3aKOHOMCPHOCTH HN3MCHCHHUA

CBOMCTB IMHUKTOT'€HOB B I'PYIIIIE.
XapakTepru3oBaTh HaXOXJIEHUE a30Ta B MPUPO/IE,
CTPOCHHE MOJEKYIbI, ero (hU3MYECKHUE CBOMICTBA,
BOCCTAHOBUTEIIbHBIE U OKUCIUTEIbHBIE CBOICTBA.
OnuceiBaTh TMONy4YeHHWE a30Ta B Jadoparopuu
Y IPOMBIIIICHHOCTH U €r0 IPUMEHEHHUE

1/2 Amvmvuax. Conu CrtpoeHne MOJIeKyJIbl aMMHaKa, ero (pu3nyeckue CBOMCTBA. XapaktepuzoBarh (PU3NYECKHE UM XUMHUYECKHE
aMMOHUS OO0pazoBaHue MEXMOJICKYISIPHONH BOAOPOAHON CBsI3U. XHWMHUYECKHE | CBOMCTBA aMMHAKa Ha OCHOBE COCTaBa U CTPOCHUS
CBOWMCTBa amMMHaka Kak BoccTaHOBUTENS. (OCHOBHBIE CBOMCTBA | MOJIEKYJIBI.
aMMHUakKa Kak 3JieKToHopoHopa. KomriekcoobpazoBanue ¢ ydactueM | OMHUChIBaTh J1TaOOpPaTOPHBIM M ITPOMBIILICHHBIN
ammuaka. B3anmopeiicTBie aMmMiaka ¢ OpraHM4ecKUMH BEIIeCTBAMU | CIIOCOOBI MOMYYEHUS] aMMHUaKa.
U C YIJIEKHCIIBIM T'a30M. PacriosHaBaTh KaTHOH aMMOHMSI.
[TonydyeHue u npuMeHEHUE aMMHUaKa. XapakTepu3oBaTh (PU3NYECKHE M XUMHYECKHE
Conu aMMOHUS: CTPOCHHE MOJEKYd, (U3MYecCKHe W XMMHUYECKHE | CBOWCTBA COJICH aMMOHUS U X MPUMEHEHUE.
CBOMCTBA, IPUMEHEHUE.
. Ilonyuenne wm pasnoxeHue xinopuia aMMoHHs. KauecTBeHHas
peakuysi Ha MOH aMMOHHUS
1/2 Oxcunpl a3ora. Coneo6paszyromue (N20O3, NO2, N2Os) u HeconeoOpasyromue (N20, | Knaccudunupopars OKCH/IBI azoTa.
A30THCTas KUCI0Ta U NO) okcunpl. Ux cTpoenue, puznueckne U XUMUYECKHE CBOWCTBA. XapakTepu3oBaTh CTPOEHHE MOJIEKYI,
HUTPUTHI Azotuctas KHcIoTa # €€  OKHCIUTEIbHO-BOCCTAHOBUTENbHAs | (U3MUECKUE U XMMHUYECKHE CBOWCTBA OKCHJIOB
JIBOICTBEHHOCTD. a3oTa.
Conu a30TUCTON KUCIIOTBl — HUTPHTBHI. OnuceBaTh CBOMCTBA a30THCTOM KHCIOTBI M €€
J. Tlonyuenune oxcuaa azota(lV) peakiuuell B3auMOAEWUCTBUS MEOM | COJEH.
C KOHILICHTPUPOBAHHON a30THOW KuciaoTo. B3ammoneiictBue oxcuna | Konkperuzuposarhb OKHCIIUTEIIBHO-
azota(IV) ¢ Bomoii BOCCTAaHOBHUTEJIbHBIC CBOMCTBa HUTPUTOB
YpaBHEHUSIMU pEaKLUM
1/3 A30THas KuCoTa u Crpoenue MoneKynbl U (PU3MYecKre CBOMCTBA a30THOW kucioThl. EE | XapakTepuzoBarb CTpOCHUE MOJIEKYJIBI,

HUTPATHI

XHMHYECKHE CBOMCTBA: KHCJIOTHBIE M OKHCIHTEILHBIC B p€aknuax ¢
MCTAJJIaMM W HCMCTAaJUIaMM, pCeakKouh CO OpPraHu4CCKUMU H

¢usznyecKkue M XUMHUYECKHE CBOMCTBA a30THOM
KUCJIOTBI KaK KUCJIOTHI U CUJIIBHOTO OKUCIIUTEIS, €€
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HEOPraHWYECKUMH COEUHEHUSIMH.
[lonyyeHne a30THON KUCIIOTHI B IPOMBILIIIEHHOCTH U JIAOOPAaTOPUH U
€€ IIpUMEHEHUE.

Hutpatb! (B TOM uuciie M CENUTPHI), UX (PUINYECKUE U XUMUUYECKHE

nonyquHe nu HpI/IMeHeHI/IC.
VYcranaBnuBaTh 3aBUCUMOCTh MEXIY CBOMCTBaAMHU
HUTPATOB U UX IPUMEHEHUEM

cBoiictBa. Tepmuueckoe pasznoxkeHue HuTpatoB. [Ipumenenne
HUTPATOB.
. Pa3iioxxeHne HUTpara HaTpusl, TOPEHUE YEPHOIO IOPOXa
2/3 dochop u ero | Ctpoenue aroma u amwtorponus Gochopa. dusmyeckue cBoicTBa | XapaKTepru3oBaTh AJUIOTPOITHIO docdopa,

COEMHEHMS JUTOTPOIHBIX MOJU(PHUKALUN U UX B3aUMOIEPEXO/IbI. CTpOCHHE MOJIEKYJI MO UKALHH, ux
XuMHueckue cBoiictBa (ocdopa: OKUCTUTENbHBIE (C MeTallaMH), | GU3NYECKHe  CBOWCTBA,  BOCCTAHOBUTEIIbHBIC
BOCCTaHOBUTEIbHBIC (C Oonee 3IEKTPOOTPULIATETILHBIMU | U OKUCIUTEIbHBIC CBOICTBa dbochopa,
HEMETaNIaMH, KHCIOTAMU-OKUCIUTEISIMA, OEpTOJCTOBOM CONbIO) W | HAXOXKJACHHE B MPHPOAE,  IMOJAYYeHHE |
JTUCITPOIIOPIIMOHUPOBAHUS (CO HIETI0UaMH). MIPUMEHEHUE.
Haxoxnenue B mpupojie U €ro nojryyeHue. CpaBHUBATH CBOMCTBA aJUTOTPOITHBIX
®oc¢uH, ero CTpoeHUE U CBOMCTBA. Mo I (DUKAITHA.
Oxcuapt pochopa(lll) u (V). YcTaHaBnMBaTh B3aMMOCBSI3H MEXKAY OKCHIAMHU
®dochopHbIe KUCIOTHI, UX (PU3HUECKUE U XUMUYECKUE CBOMCTBA. docdopa, dbochopubIMU KHCIIOTaMHU
ITonyyenne wu npumeHeHue oprodochopHoit kucinorel. Conu | u pocdaramu.
opToochopHOIl KUCIOTHI U MX TPUMEHEHUE. XapakTepu30BaTh UX CBOKWCTBA U IIPUMEHEHHE.
H. T'openne dochopa, pactBopenue okcuma dochopa(V) B Bome. | UnentudumupoBars Gochar-aHuoH.
KauectBennas peaxiust Ha ¢ocdar-annon. Komnekuust munepanbHbix | Habmonats u OIKCHIBATh XUMHUYECKHMA
yI0OpEeHMI OKCIIEPUMEHT

2/3 VYrnepon u ero | Yrmepox — onemeHT IVA-rpynnsl. AmnorponHble Moauduxanuu | J[aBath oOUIyr0 XapaKTepUCTHKY 2JIEMEHTOB

COCIIMHEHHU S yriaepona, ux moiay4yeHue u cBoiictBa. CpaBHeHHE CBOWCTB anmasza u | [VA-rpynmsl
rpagura. CpaBHuBarh AJIJIOTPOIHBIE MOJU(pHUKAIINN
XUMHYEeCKHE  CBOMCTBa  yriepoja:  BOCCTaHOBUTENbHbIE  (C | yriepona mno CTPOCHHIO, CBOMCTBaM

raJloreHaMu, KHCIOPOJIOM, CEepoi, a30ToM, Boao#, okcuaom memu(Il),
KHCIIOTAMHU-OKUCIIUTEISIMA) W OKHCIUTENbHBIE (C MeETaJlIaMH,
BOJIOPOJIOM U MEHEE JICKTPOOTPHUIIATEIbHBIMH HEMETAILIAMH ).
Yrnepon B npupoe.

Oxkcua yraepopa(ll): ctpoenue Monekymbl, CBOMCTBa, MOJYyYEHHE U
MIPUMCHCHHE.

Oxkcua yraepona(lV): ctpoeHrne MOJIGKyIbI, CBOWCTBA, MOTyYEeHUE U

U TIPUMEHEHHUIO.
XapakTepu30BaTh OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHbIE CBOMCTBA YIJIEPO/a.

OnuceIBaTh CTPOCHUC MOJICKYIL, CBOﬁCTBa,

MOJIy4eHHUE Y IPUMEHEHUE yrapHoro u
YIJIEKUCIIOTO Ta30B.
XapakTepu3oBaTh  CBOWMCTBAa  KapOOHAaToB |
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IPUMEHEHUE. THIPOKapOOHATOB. [IpuBoauTH IPUMEPBI
VYronpHas KUCIOTA U €€ CONK: KapOOHATHI M THAPOKAPOOHATHl, — WX | BAKHEWIIUX TMpeAcTaTesied Ccojel  YrojbHOM
IIPEICTABUTENN U IPUMEHEHUE. KHCJIOTBI U UX 3HAYEHUE.
J. Komnekuus npupoaHbIX coeauHeHui yriepona. Kpucrammaeckue
pemérkn anmasza u rpadurta. Axpcopobums okcuma azora(lV)
aKTUBHUPOBAHHBIM yriieM. Boccranosienue okcuaa meau(1l) yrmem.
JI. Ilonyuenue yriekuciaoro rasa B3aUMOAEHCTBHEM  Mpamopa
C COJITHOM KHCJIOTOM M HccienqoBaHue ero cBoucTB. KauecTBeHHas
peakius Ha KapOoHaT-aHUOH
1/3 Kpemunii u ero | Kpemnuii B npupoze. [lonydenne u npuMeHeHHe KPEMHUS. OnuceiBath BOCCTaHOBUTEIbHBIE u
COEIMHEHHUS ®u3nyeckrue U XMUMHYECKHE CBOWCTBA KPHCTAIUIMYECKOTO KPEMHUS. | OKMCIHUTEIbHBIE  CBOMCTBA  KPEMHHUSA,  €ro
BOCCTAHOBUTENbHbIE (C TaJOreHaMu, KHCIOPOAOM, pacTBOpPaMM | HAXOXKICHHE B MPHUPOJE, MOJIydyeHUE M 00JacTu
1HieJ04Yell U MIABUKOBOW KHUCIIOTHI) U OKUCIIUTEIbHBIE (C METaJlJIaMH). | IPUMEHEHUSI.
Oxcun kpemuus(I1V), ero cBoiicTsa. VYcranaBnuBaTh B3aMMOCBSI3M MEXKIY OKCHUIAMHU
KpemuueBas kucnora u €€ conu. CuaMKaTHas MpOMBIIIIIEHHOCTD. KpEMHU, KPEMHHUEBBIMU KHCIIOTaMU
. OsnakomieHHE C KOJUIEKUMEH TPUPOAHBIX CHIMKAaTOB U | U CHIIMKaTaMHu.
MPOYKIHEH CUJIMKATHOU npoMbinuieHHOCTH. [lonydenne | OnuceiBaTh MPOAYKIIUIO CHUJIMKaTHOU
KPEMHHUEBOM KHUCJIOTHI B3aUMOJICMCTBUEM pPAcTBOPA CHUJIMKATa HATPUS | IPOMBIILJIEHHOCTH.
C CWJIBHOU KHMCIJIOTOM, paCTBOPEHUE KPEMHUEBOM KHUCIIOTHI B IIEIOYH,
pa3ioXeHue Npu HarpeBaHuu
1/1 [IpakTnueckas [TomydyeHune OKCHI0B HEMETAIUIOB U UCCIIEOBAHUE UX CBOMCTB ColmroiaTh IpaBujia TEXHUKH 0E€30MacCHOCTU IPH
pabora 8 pabore ¢ mabopaTOpHBIM  00OpPYHAOBaHUEM,
1/1 [IpakTuueckas [Tonydyenue ra3oB 1 UCClIeI0BaHUE UX CBOWCTB HarpeBaTeIbHBIMA ~ TPUOOpPAMH, XUMHYECKUMU
paborta 9 peakTuBaMM.  OJKOHOMHO U JKOJIOIMYECKHU
IrPaMOTHO 00paIaThCsl C HUMH.
Habmonate xumMuueckue siBIeHUS U (PUKCUPOBATH
pe3yapTaThl  HaONIOJICHUM. ®opMynupoBaTH
BBIBOJIbI HA X OCHOBE
1/2 O60061eHue u BoinonHeHne  TeCTOBBIX — 3aJaHMM  Ha  3HaHUWE  (DU3MYECKUX | BBIMOMHATH TECTHI U yNpaKHEHUs, pelaTh 3aJaun
CUCTEMAaTU3ALIUS U XUMHUYECKUX CBOWCTB, CHOCOOOB IMOJMy4YyeHHs U  objacTei | Mo Teme.
3HaHUM MO TEME MIPUMEHEHUS HEMETAJUIOB U UX COCTMHEHU. [TpoBOAKTH OIICHKY COOCTBEHHBIX JOCTHKCHHIMA
«Hemertammb» [ToaroroBka Kk KOHTPOJIBHOU padboTe B YCBOCHHUU TEMBI.

KOppCKTHpOBaTL CBOM 3HaHUs B COOTBCTCTBHU
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| C IJTAHUPYEMBIM PE3YIBTATOM

1/1 KonTtponbsnas pabora 6 no teme «Hemeramib
16/33 TEMA 8. METAJJIbBI
1/3 [lenounble MeTaLIbI [TonoxxeHrne IIENOYHBIX METAUIOB B Hepuoauyeckoi cucreme | OObSCHSTH 3aKOHOMEPHOCTH M3MEHEHUS
snemenToB /. 1. MenneneeBa u cTpoeHue UX aTOMOB. bu3NYECKUX U XUMHUYECKUX CBOWCTB MIETOYHBIX
3aKOHOMEPHOCTH M3MEHEHUS (PU3MUYECKMX M XMMHUYECKHX CBOMCTB B | METAJJIOB B 3aBUCHUMOCTH OT HUX aTOMHOI'O
3aBHCHUMOCTH OT aTOMHOI'O HOMepa MeTajlla (U3MEHEHHE IJIOTHOCTH, | HOMepa.
TEeMIepaTyp IUIaBICHUS U KUTICHUS, peakuii ¢ BOJOM). XapakTepu3oBaTh  HaxXOXKIEHUE B  MPHPOJE,
Ennnudnoe, ocobeHHOE 1 00111ee B PEaKLUAX ¢ KUCIOPOAOM, IPYTUMH | TIOJTYYEHUE W TPUMEHEHHUE MIETOYHBIX METAJJIOB
HeMeTaJllIaMH, KUAKUM aMMHaKoM, OpPraHUYECKUMU U | B cBeTE O0IIEro, 0COOEHHOI'0 U €IMHUYHOTO.
HEOPTaHWYECKUMH KUCIOTaMH U JP. COSTUHEHUSIMHU. OnuceiBaTh OMHAPHBIE KUCIOPOAHBIE COCAMHECHUS
HaxoxnaeHue B mpuposie, UX MOJy4YEHUE U IPUMEHEHHUE. HIEJIOYHBIX METaJIOB u yCTaHaBJIMBATh
Oxkcupl, UX MOJy4YE€HUE U CBONCTBA. FEHETUYECKYIO CBSI3b MEX/1Y COEMHEHUSIMH.
[énoun, uX CBONCTBA U IPUMEHEHHE. XapakTepu30oBaTh CBOMCTBA METAJJIOB, OKCHJIOB,
Conu 1IeTOYHBIX METAJIJIOB, UX MPEACTABUTENHN U 3HAUCHHE. TUJPOKCUJIOB U COJIEN HIENIOYHBIX METAJJIOB U MX
J. OOpa3upl IMIENOYHBIX METaUIOB. B3ammojeiicTBHE MICTOYHBIX | IPHUMEHEHHE.
METAJUIOB ¢ BOJoW. Peakmus okpammuBaHUs IUIaMEeHH conisiMu | MneHTuduuupoBath  COEIMHEHUS — IMIETOYHBIX
LIEJOYHBIX METAJIOB METAJIIOB.
Habumonate U OIKCHIBATh XUMHUYECKUM
9KCIIEPUMEHT
1/3 Mertamnel Ib-rpynmer: | CtpoeHre aTOMOB MeM U cepedpa.
Mezb U cepedpo duznyeckre U XMMUUYECKHUE CBOWCTBA 3TUX METAJIJIOB, UX MOJy4eHHE | XapaKTepu30BaTb CTPOECHUE aTOMOB, (hu3HUecKue
U IIpUMEHEHUE. U XUMUYECKUE CBOMCTBA MEH U cepedpa.
Menp u cepebpo B IpUpoIE. UX COEIMHEHUH.
CBoliCTBa M MPUMECHEHHE BaKHEHINX coeauHeHnid: okcunoB Meau(l) | OnuchiBaTh CBOMCTBA M MPUMEHEHHE OKCHJIOB M
u (I), cepedpa(l); comeit memu(ll) (xmopuma u cynbhara) u cepebpa | BaxKHEHIINX COJICH cepedpa B ME/IH.
(¢ropuma, HuTparTa, XpomMara u anerara). PacniozHaBaTh KaTHOHBI M€ U cepedpa.
JI. KauecTBeHHBIEC peakIy Ha KATHOHBI MEJIU U cepedpa
1/3 bepunmmuii, marnuii u | [lonoxxenue B nepuoandeckoi cucreme aiaemeHnToB 1. 1. Mennaeneesa | JlaBaTh 0oOIIyr0 XapaKTEpUCTUKY FJIEMEHTOB

METOUYHO3EMEIILHBIE
METAJUTBI

U CTpOEHUsI aTOMOB MeTaiuioB ||A-rpynmst.

Haxoxnenue B mpupoje, moiayueHue, (GU3MUECKHMe U XUMHUYECKHE
CBOMCTBa, IPUMEHEHHME IIETOYHO3EMENbHBIX METAUIOB M HUX
BOXHEHUIINX COeTMHEHUN (OKCHIO0B, THAPOKCHUIOB U CONEH).

ITOJTOKCHHUA
9JICMCHTOB

IIA-rpynnsl Ha  OCHOBE  HX

B [IEPUOINYECKON cucreMme

. Y. MenneneeBa U CTPOCHUSI aTOMOB.
YcraHaBiuBaTh ~ 3aKOHOMEPHOCTH

N3MCHCHMUA
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. O6pazupr  MetayuioB  ||A-rpynmel.  B3zaumoneiictBue  Kanblus
c Bogoil. ['opeHne MarHusi B BOJAE U TBEPIOM YIJIEKHCIOM Tase.
KayecTBeHHBIE peakIMM Ha KaTHOHBl MarHus, Kaiblus, Oapus.
Peakuuu okpammBaHus miaMeHu coisiMu MetaiuioB || A-rpymiel

cBoiictB B [IA-rpynmne.

XapakTepu3oBaTh  HaxOXAEHHE B  IPUPOIE,
NOJyYEHUE U TPUMEHEHHE UIEII0YHO3EMEIBHBIX
METalIoB B cBeTe  0O0Iero, OCOOEHHOTrO
U €IUHUYHOTO.

OnuceiBaTh OMHAPHBIE KUCIOPOJHBIE COCIUHEHHUS
MIETOYHO3EMENIBHBIX METAIJIOB M YCTaHaBJIMBATh
TE€HETUYECKYIO CBA3b MEXKY X COCIUHEHUSIMHU.
XapakTepru3oBaTh CBOMCTBA METAJJIOB, OKCHJIOB,
TUAPOKCHUJIOB U COJIEH LIEJIOUYHBIX METaUIOB U UX
MIpUMEHEHHE.

W neHTnduuupoBaTh COeAMHEHHS] MarHus,
KaJbIus, Oapus.

HabmronaTe 1 onuchIBaTh XUMHUYECKHIMA
9KCHEPUMEHT

1/1 KecTkocTh BOIBI U BpemenHas u mocTostHHasT KECTKOCTh BOABI U CIOCOOBI YCTpaHEHHs | XapaKTepU30BaTh BPEMEHHYIO H  TOCTOSIHHYIO
CIIOCOOEI €€ KaXXJI0r0 U3 TUIOB. IOHUTEL. JKECTKOCTD BOJBI.
YCTpaHEHUS . ITony4yenue xE€CTKOM BOJIbI U YCTPaHEHHUE )KECTKOCTH VYcraHaBnuBaTh B3aMMOCBSA3b MEXKY NMPUYMHAMU
XKECTKOCTHU M CIIOCOOaMu €€ yCTpaHEHUsI.
OnuceIBaTh Bpel KECTKON BOJIBI.
Habmonate u OIHUCHIBATh XUMUYECKUN
DKCHEPUMEHT
1/2 [uuk [Tonoxenue B nepuoanyueckon cucreme snmeMenToB [[. . Menneneea | OnuceiBaTh  CTpOeHHE  aToma,  (U3UYECKHE
U CTPOCHHUSI aTOMOB ITMHKA. Ero ¢pusnyeckne u XuMUUYECKUE CBOMCTBA. | XUMUYECKHE CBOICTBA, MONyYeHHUE U IPUMEHEHUE
Haxoxnenue B mpupojie, Noay4eHUE U IPUMEHEHUE LIMHKA. LMHKA.
Okcu, THAPOKCHU U COJIA IIMHKA: UX CBOMCTBA U TPUMEHEHUE. AprymeHTHpOBaTh aM(OTEpHBIE CBOMCTBA OKCHJIA
JI. Ilonyuyenue u uccnenoBaHue CBOMCTB 'MIPOKCHIA LIMHKA u TUAPOKCHIA LMHKa XUMUYECKUM
SKCIEPUMEHTOM.
XapakTepu3oBaTh  KOMIUIEKCOOOpa3oBaHUE Ha
pUMepe LIMHKATOB.
1/3 Amomunuii u ero | [lonoxenue B nepuognueckoi cucteme snemeHToB JI. V. MenneneeBa | OnucbiBaTh ~ CTpOEGHHE  atoMma,  (QU3MYEcKHe
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COEIMHEHMS U CTPOCHHMS aTOMOB amoMuHHs. Ero Qusmueckue W XMMHUYECKHE | XUMHUYECKHE CBOMCTBA, MOMyYEHHE W IPUMEHEHHE
cBoiicTBa. HaxoxaeHue B npupoae, MOIYYEHHE W NPUMEHEHUE | ATFOMUHUSA.
AITFOMUHHUS. ApryMeHTHpOBaTh aM(OTEpHbIE CBOWCTBA OKCHIA
Oxcupa, THAPOKCHII WU COJNM QIIOMUHUS (B KOTOPBIX QIIOMHUHHI | U THIPOKCH/IA ATIOMUHUS XUMHUYECKUM
HaxOAMTCA B BHJAEC KaTHOHA M aAJIIOMHUHATBl): HUX CBOMCTBA U | HIKCIIEPUMEHTOM.
IIPUMEHEHUE. XapakTepu3oBaTh  KOMIUIEKCOOOpa3oBaHUE  Ha
Opranndeckue coeIMHEHUS ATFOMUHUS. IpUMepe aIFOMHUHATOB.
JI. BzaumoneiicTBUE aTlOMUHUSI C PAaCTBOpPAMHU KHUCIOT M IIEIOYEH.
[TonmydeHue u U3ydyeHue CBOMCTB THIPOKCH/1A AIFOMUHUS
1/3 Xpom u ero [Tonoxenue B nepuoanueckon cucreme 3ieMeHToB [[. . MenneneeBa | Xapakrepu3oBarb XpOM IO  €ro  IIOJOKEHHIO
COEIMHEHHUS U cTpoeHus aToMoB Xpoma. Ero ¢usnueckue u XxuMru4eckue CBOMCTBA. | B IEPHOAMYECKOM cucreme 3JIEMEHTOB
Haxoxnenue B npupoje, NoJydeHue U IPUMEHEHHUE XpoMa. J. 1. MenneneeBa U CTPOEHUIO  aTOMOB,
CpoiicTBa, TONTy4YeHHE W TPUMEHEHHE BAXHEUIINX COeJAWHEHHs | GU3NYECKUEe M XUMHUYECKUE CBOMCTBA, MOTyUCHHE
XpOMa: OKCHJOB M THAPOKCHUIOB XpOMa, IUXPOMATOB M XpOMAToOB | M IpUMEHEeHHE Xpoma. [IporHozupoBark cBokcTBa
IIEJIOYHBIX METAILJIOB. BAYKHEUIINX COEIMHEHUM (oxcumoB
3aBUCHUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U TMIPOKCHIOB | M TUAPOKCHIOB XpOMa) B 3aBUCUMOCTH OT CTETIEHU
XpoMa OT CTENEHHU €r0 OKUCIEHUS. okucineHus xpoma. IIpoBomuth, HaOmIOAATH
Xpomarel M AUXPOMAThl, UX B3aUMOINEPEXOJbl M OKUCIUTENbHBIE | U OMUCHIBATH XUMHUYECKUI IKCIIEPUMEHT
CBOMCTBA.
J. Ilonyuyenue u wuccienoBanue cBoilcTB rugapokcuna xpoma(lll).
OKuCIUTENbHBIE CBOMCTBA AUXpOMATa Kalus
1/3 Mapranern [Tonoxenue B nepuoanueckor cucreme 3neMeHToB 1. M. MenaeneeBa | Xapakrepu3oBarb MapraHel] MO €ro MOJIOKEHUIO
U CTpOEHHS aTOMOB MapraHma. Ero ¢Qusmyeckne W XUMHUYECKUE | B IEPHOAMYECKOMN cucreMme 3JIEMEHTOB
cBoiictBa. Haxoxnaenue B mnpupone, nonydyeHue u npumeHeHue | . I. MenneneeBa U CTPOGHMIO  aTOMOB,
Maprasua. ¢u3nveckue ¥ XUMHUYECKUE CBOIMCTBA, MOTyUCHHE
[Tonyyenue, cBOMCTBA M IPUMEHEHHE BAXHEHIINMX COEIWHEHMH | M IPUMEHEHNE MapraHiia.
Maprasia: OKCHUJOB U THJIPOKCUIOB, COJIed MapraHua B pasznuyHou | IIporHosmpoBath CBOMCTBA BAKHEUILINX
CTETIEHU OKUCIIEHUS. COCIMHEHHH (OKCHUIIOB, THAPOKCUIOB U CoOJeH
Comu mapranma (VII), 3aBHCHMOCTh MX OKHCIUTEIBHBIX CBOWCTB OT | MapraHiia) B 3aBUCHMOCTH OT CTEIICHU OKHCICHHSI
Cpelibl pacTBopa. Maprasua
J. OkuciuTenpHble CBOWCTBA MEPMAHTaHATA KAJUs
1/3 Kenezo " ero | [Tonoxenne B nepuoguueckoit cucreme anemeHToB J[. 1. MenneneeBa | Xapakrepru3oBaTb JKE€JlI€30 IO €ro IOJIOKEHHUIO
COEJIMHEHHUS U CTpOeHHs aTOMOB Jkene3a. Ero dwusnueckue M XMMHUYECKHE | B IEPUOAUYECCKOM CUCTEME 3JIEMEHTOB
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cBoiictBa. HaxoxeHue B mpupoje, nojiydyeHue (4yryHa U CTallu) U
MPUMEHEHHUE JKeTe3a.

[lonyuyenune, CBOMCTBA M NPUMEHEHHE BAXHEUIIUX COEOUHEHUM
xenesa(ll) u (I1): okcumoB, ruapokcuaos, coseit. KomriekcHbie
COCIMHECHHS JKele3a.

JI. Komnekuus xkene3oconepkaiiux pya, uyryHa u ctand. [lonyuenue
HEpPaCTBOPUMBIX THUIPOKCHIOB JKejle3a U HU3YYeHHE HX CBOWCTB.
[TonydyeHne KOMILUIEKCHBIX COEAMHEHHMI jKee3a

. . MenneneeBa U CTPOEHUIO  aTOMOB,
buznyeckue U XMMUYECKUE CBOMCTBA, MOJyYECHUE
(dyryHa W cTanu) U TPUMEHEHUE XKelle3a U €ro
CILIaBOB.

[Iporno3upoBarhb CBOICTBA BaOKHEHIINX
COCIMHEHHNI (OKCHUIOB M THUAPOKCUIOB IKeies3a)
B 3aBUCHMOCTH OT CTEIIEHU OKUCJICHUS Kee3a.
PacniosnaBath katuonsl sxenesa(ll) u (111)

1/1 [TpakTuyeckas Pemenne skcnepuMeHTalnbHBIX 337ad 1o Teme «llomydenue | DkcriepuMEHTaIbHO noJy4arb Haubonee
pabora 10 COEIMHEHUI METAJUIOB M MCCIIEIOBAHUE UX CBOMCTBY» pacrpocTpaHEHHbIE COCMHEHUS METaJUIOB
Y U3y4aTh UX CBOMCTBA
1/1 [TpakTuyeckas Pemenne sKcnepuMEHTaNbHBIX 3aJady 1O TeMaM «Mertamisl» | BeicTpauBare IulaH — aHaimu3a  KaueCTBEHHOrO
pabora 11 u «Hewmeramibny COCTaBa COCTMHCHUN METANIOB U HEMETAJIJIOB
1/1 O06o01ieHne u BeinonHeHne TecTOBBIX 3aJaHUN Ha 3HAHUE CTPOCHMs, (PU3MUECKUX | BBIMOMHATH TECTHI M yHpa)XXHEHHUs, pelaTh 3a1a4u
cucTeMaTu3anus U XUMHYECKUX CBOMCTB, MOJIyYeHHE M MPUMEHEHHE METAUIOB M HUX | IO TeMe.
3HaHUH 110 TeEME COCIMHEHU. [IpoBOIUTH OIEHKY COOCTBEHHBIX JOCTHIKECHHM
«Mertabl» IToaroroBka Kk KOHTPOJIBHOI padoTe B YCBOCHUU TEMBI.
KoppexTtupoBaTh CBOM 3HaHHMS B COOTBETCTBHH
C IJITAHUPYEMBIM PE3YJIbTaTOM
1/1 KonTtponbhas pabora 7 mo Teme «MeTauibi
1/2 O060061eHne 1 cucTeMaTH3ausl 3HaHUH 10 Kypcey o01Ie XuMuu
1/2 HToroBast KOHTpOJIbHAS paboTa MO Kypcy OOLIeH XUMHUH
4/8 Pe3epBHOE Bpems
102/170 | UToro
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PexoMeHIAUM N0 OCHAILIEHUIO Y4€OHOT0 Mpomecca

YMK «Xumus. 10 kaacc. Yriay0/JéHHbIH YPOBEHb
1. Ta6puensu O. C. Xumus. 10 kmacc: ydeb. mocobue st oOrieoOpas3oBar.
opranmzanuii:  yriny6. ypoenb /  O.C.Tlabpuensu, UW.I. OctpoymoB,
C. A. CnankoB. — M.: IlpocBemenue, 2019.
2. I'abpuensn O. C. Meroauueckoe nocodue k yueonuky O. C. 'abpuensiHa u ap.
«Xumus. 10 xknace. Yraoy6néuusiit yposersy / O. C. I'abpuensu, U. I'. Octpoymos,
C. A. CnaakxoB. — M.: IIpocBemenue, 2019.

YMK «Xumus. 11 knacc. Yriay0JéHHbIA YPOBEHbY»
1. Tabpuensu O. C. Xumus. 11 xmacc: ydeb. mocobue i oOmieoOpas3oBar.
opranmzanuii:  yriny6. ypoBenb /  O.C.Tabpuensn, MW.I. Octpoymos,
A. H. JIéBkuH, C. A. CnaakoB. — M.: [IpocBemenne, 2019.
2. Tabpuensu O. C. Meroauueckoe mocobue k yueOnuky O. C.['abpuensna
«Xumus. 11 xknacc. Yrnyonéunsiii ypoers» / O. C. 'abpuensa, . I'. Octpoymos,
C. A. CnaaxoB. — M.: IIpocBemenue, 2019.

Hugpopmayuonnwvie cpeocmea
Humepnem-pecypcol Ha pyccKom A3viKe

1. http://www.alhimik.ru. TlpeacraBiaeHbl cieayromye pyOpHKU:  COBETHI

aOUTYpPUEHTY, YUYUTEII0 XUMHUHU, CIPABOYHUK (OYEHb OoJibluas moadopka TaOauiy
U CIIPABOYHBIX MAaTEpHUAIOB), BecElas XUMHUsI, HOBOCTH, OJTMMITUA]IbI, KyHCTKaMepa
(Macca MIHTEPECHBIX UCTOPUYECKUX CBEICHUI).

2. http://www.hij.ru/. Xypuan «Xumus HU KU3Hb» TOHATHO W 3aHUMATCIHHO

PacCcCKa3bIBACT 000 BceM HHTCPCCHOM, 4YTO IIPOUCXOAUT B HAYKC H B MHPC,
B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTponHbIi XypHaT «XUMUKHA

U XUMHS», B KOTOPOM IIPEICTABICHO MHOYECTBO ONBITOB 110 XHMUH,
3aHUMAaTEIbHOU uHbopMaImy, ITO3BOJISFOLIEN YBJICUYb YYEHUKOB
JKCIIEPUMEHTAIIBHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3morkHast TuTepaTypa Mo XHMHH.
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5. http://1september.ru/. JKypuam s yuuTeneit W He TOJNBKO. boublioe

KOJINYCCTBO pa60T YUYCHHUKOB, B TOM YHCJIC 1 UCCIICAOBATCIIbCKOI'O XapaKTcpa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKONBHBINA MOPTAI

CO CCBhUIKaMH Ha 00pa30BaTelIbHBIC CANTHI 110 XUMUHU.

7.  www.periodictable.ru. COopHHK cTateii O XWMHYECKHUX JJICMCHTax,

WJUTFOCTPUPOBAHHBIN DKCIIEPUMEHTOM.
Hnmepnem-pecypc na anznuiickom a3pike

http://webelementes.com. Conxep>KUT HCTOPUIO OTKPHITHUS W OIHCAHUE CBOWCTB

BCEX XHMHUYECKUX OJJIEMEHTOB. byJeT moJjie3eH [ COBEPUICHCTBOBAHUS
MHOCTPAHHOTO $3blKa OOYYalOIIMXCS, TaK KakK COJCP>KUT Ha3BaHUS DJIEMEHTOB
Y BEIIECTB HAa Pa3HBIX SI3bIKAX.

Iliianupyemble pe3yabTaThl H3YUEHHS Y4eOHOr0 npeamMera « XuMHs» Ha

YPOBHE CpeHero 001mero oopa3oBaHus

BuvinyckHuK na y2nyonénnom ypoerne Hayyumcs:
— NOHUMAamb XUMUYECKYH0 KapTHHY MHpa KakK COCTaBHYIO 4YacTh LIEJIIOCTHOMU
HAay4YHOU KapTUHBI MUDA,
—  packpvligamb  POJIb  XUMHUM W XMMHUYECKOTO  IPOM3BOJACTBA  Kak
IPOU3BOIUTEIHHOM CHIIBI COBPEMEHHOTO 00IIIECTBA;
— gpopmynuposams 3HAYEHUE XUMHUH U €€ JOCTWKEHUN B MOBCEIHEBHON KU3HU
YEJIOBEKa;
— ycmauaeaueams B3AUMOCBSA3W MEXKIY XUMHEHM W JIPYTHMH €CTECTBEHHBIMHU
HayKaMu;
— ¢opmynuposams nepuoanueckuii 3akoH /1. 1. MenneneeBa u 3aKOHOMEPHOCTH
U3MEHEHUM B CTPOEHUU U CBOMCTBAX XMMHUYECKHX 3JIEMEHTOB U OOpa30BaHHBIX
MMU BEIIECTB HAa OCHOBE NEPUOJAMYECKON CHUCTEMbl Kak rpaduueckoro
O0TOOpaKEHUS NEPUOANYECKOTO 3aKOHA;
—  ¢opmynupoeams OCHOBHBIE TIOJOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHUS
opranuyeckux  coeauHeHud  A. M. bytnepoBa, packpwvieamb ~ OCHOBHBIE
HaIIPaBJICHUS 3TOW YHUBEPCAJIbHOW TEOPHUM — 3aBUCUMOCTU CBOWCTB BEILECTB HE

TOJIBKO OT XMMHYCCKOI'O, HO TAKXC H OT JJICKTPOHHOI'O W MPOCTPAHCTBCHHOI'O
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CTPOCHUSl W WIIIOCMpUposams  UX  TNPUMEpAaMH U3  OPraHUYECKOMH
Y HEOPTaHUYECKON XUMUHU;

— apeyMeHmupo8ams YHUBEPCAJIbHBIA XapaKTep XUMUYECKUX MOHSITUN, 3aKOHOB
U TeOpUi Uil OOBSICHEHHS COCTaBa, CTPOCHHUS, CBOMCTB M 3aKOHOMEPHOCTEH
00BEKTOB (BEIIECTB, MATEPUATIOB U MPOILIECCOB) OPraHUUYECKON U HEOPTraHUYECKOM
XUMHWH;

— xapakmepuzoeamo S-, P- U d-3JIEMEHTBI TI0 WX TOJIOKCHUIO B TEPUOINYCCKOM
cucteme /1. 1. Menneneena;

—  Kuaccuguyuposams XUMHUYECKHUE CBSI3U U KPUCTAUIMUECKUE PEHIETKH,
00bACHAMb MEXAHU3Mbl WX OOpa30BaHHUS U 00KA3bI8AMb E€IUHYIO0 TPUPOIY
XUMHYECKUX CBsI3el (KOBAJIGHTHOM, HOHHOM, METAJUTMYECKOM, BOJAOPOIHOM);

— 00bACHAMb TPUYUHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE MPHUPOJbI SIBICHUMN
HU30MEpPUH, TOMOJIOTHH, aJUIOTPOTIUH;

— Knaccuuyuposams XUMHUYECKUE PEAKIIMM B HEOPTaHMYECKONW U OpraHUYeCKOM
XUMUHU M0 PAa3TUYHBIM OCHOBAHUSAM U YCMAHABGIUBAMb CTICIU(PUKY THUTIOB pEaKIIUMA
OT O0IIIETO Yepe3 0COOCHHOE K eTMHUYHOMY;

—  Xxapakxmepuzosams TUAPOIU3 KaK choeru@UUHbIA  OOMEHHBIH MpoIecc
U pAcKpbléams €Tr0 POJIb B )KUBOW U HEXKUBOU IPUPOJE;

—  Xapakmepu306amsv  DJEKTPOIU3  KaK  CHeluUYHBIA  OKUCIUTEIHHO-
BOCCTAHOBHTEIIbHBIN MPOLIECC U €70 MPAKTHUYECKOE 3HAUCHUE;

— Xapaxkmepu308ams KOPPO3UI0 METAILUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IPOLIECC U npeodaaeams CIOCOOBI 3aIUTHI OT HEE;

— onucvlgamp NPUPOJLYy MEXAHU3MOB XUMUYECKUX PEAKIINM, TPOTEKAIOIINX MEKITY
OpraHUYE€CKUMHU U HEOPTraHUYECKUMU BEILIECTBAMU;

— Knaccuguyuposams HEOPTAaHUUECKUE U OPTaHMYECKHE BEUIECTBA M0 PA3IMYHbIM
OCHOBAHUSIM,

— Xapakmepu3oeamsv OOIIME XUMHYECKHE CBOMCTBA Ba)XHEUIIMX KJIACCOB
HEOPraHMYECKUX M OPraHMYEeCKUX COCJIMHEHUN B IIJIJaHE OT OOIIero uepes

0COOEHHOE K €IMHUYHOMY;
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— UCNOJb306amMb 3HAKOBYIO CHUCTEMY XUMHUYECKOTO S3bIKa I OTOOpPaKeHUS
cocTaBa (XuMU4YeCKHre (POpMYJIIbl) U CBOWCTB (XUMUYECKUE YPABHECHHS) BEIIECTB;

— UCnonb306amsy TPaBUIA U HOPMBI MEXAYHAPOAHOM HOMEHKJIATYpPbl IS
HA3BaHWI BEMIECTB MO (GopMyliaM U, HA0OOPOT, IS COCTABICHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX ()OPMYJT COSTMHEHUH TI0 UX HA3BAHUSM;

— 3Hamb TPUBHUAIIBHBIC HA3BaHUS BAXXHEHUIIMX B OBITOBOM U MPOU3BOACTBEHHOM
OTHOILIEHUY HEOPTaHUYECKUX U OPTaHUUYECKUX BEIIECTB;

— Xapakxmepu3oeéamb CBOICTBA, TOJY4YEHHE U MPUMEHEHUE BaXKHEHIINX
npeAcTaBUTENIed THUIIOB W KJIAaCCOB OPraHUYECKUX COEIUHEHUM (TpelebHBIX,
HENpeAeIbHbIX W  apOMATHYECKUX  YIJIEBOAOPOJIOB, KHUCIOPOACOIAEPIKALIUX
U a30TCOACPIKAIINX COSAMHEHUH, a TaK)Ke OMOJIOTMYEeCKH aKTHUBHBIX BEIIECTB);

—  ycmauaénueams  3aBUCUMOCTb ~ SKOHOMHUKHM  CTpaHbl  OT  JOOBIYH,
TPAHCHIOPTUPOBKU U TMEpepabOTKU YIIIEBOJIOPOJHOTO ChIpbs (HEPTH, KAMEHHOTO
yIJIS ¥ TIPUPOJIHOTO Tra3a);

—  DKCIIEPUMEHTAJILHO HnoOmeepicoams COCTaB M CBOMCTBA  Ba)KHEUIIUX
Ipe/ICTaBUTENIEH M3YyYEHHBIX KJIACCOB HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB
C COOJIOJIEHNEM TMpaBUJl TEXHUKW O€30MacHOCTH i pabOThl ¢ XUMHUYECKUMHU
BEIIECTBAMU U JIAOOPATOPHBIM 000PYA0BAHUEM,

— Xapakmepuzoams CKOPOCTb XUMHUYECKOM peakuuu U €€ 3aBUCUMOCTh OT
paznuYHBIX (haKTOPOB;

— onucvleamb XUMHUYECKOE PAaBHOBECHE U npediazams CIOCOOBI €ro CMEIIECHHUS
B 3aBUCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB;

— npou3800ums Pacy€Thl MO XUMHUYECKUM (opMysiaM M ypaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEXy YYAaCTHUKAMH XUMHUYECKUX PEaKIIUil;

— Xapakmepu306amy BaXHEHIINE KPYTHOTOHHAXXHbIE XUMUYECKHE MPOU3BOJICTBA
(cepHOl KUCIIOTHI, aMMHaKa, METaHoJa, epepadoTKu HEPTH, KOKCOXUMUYECKOTO
MPOU3BOJICTBA, BAXKHEUIINX METAJUTYPIrHY€CKHX MPOU3BOJCTB) C TOUKH 3PEHUS
XUMH3Ma TPOIECCOB, YCTPOMCTBA BAXKHEUINIMX anmapaToB, HAYYHBIX MPUHIIUIIOB

POU3BOJICTBA, SKOJOTUYECKON U IKOHOMHYECKOU 11€51eCO00pa3HOCTH;
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— cobo0amsb TIpaBWIIA SKOJIOTHYECKONW OE€30MacHOCTH BO B3aMMOOTHOIIECHUSX
C OKpYy)Karomiel cpeao mnpu oOpalieHuH ¢ XHMHYECKHUMH BEIISCTBaMH,
MaTepUAIaMU U TTPOLIECCAMMU.

Buvinycknuk na yeny0aénnom ypoene noayuum 603mMOHCHOCHb HAYUYUMbCA:

— UCNOb306aMb METOJIbl HAYYHOI'O IIO3HAHUS IPU BBINOJIHEHUH MPOECKTOB
U y4eOHO-UCCIE0BATEIbCKUX 3a/1a4 XUMUYECKON TeMaTHKH,

— NpocHo3upoéams CTPOCHUE U CBOWCTBA HE3HAKOMBIX HEOPTaHUYECKUX
Y OPTaHUYECKHUX BEIIECTB HA OCHOBE AHAJIOTHH;

— NPO2HO3UPO6aMb TEUYEHUE XUMHUYECKUX IMPOLECCOB B 3aBUCUMOCTH OT YCJIOBHUM
UX MPOTEKAHUS U npediazcams CIOCOObI YIIPaBICHUS 3TUMU MPOIIECCAMU;

— ycmanaeiueams BHYTPUIIPEIMETHBIE B3aMMOCBSI3M XMMHUHM Ha OCHOBE OOIIMX
IIOHATUM, 3aKOHOB M TEOPUM OPraHUYECKOW U HEOPraHWYEeCKOM XUMUHU
U MEXIIPEIMETHBIE CBSI3U ¢ (PU3UKOU (CTpOCHHE aToMa U BEIIECTBA) U Omoyioruein
(XUMHYecKasi opraHu3alvs KU3HU W HOBbIE HAIpaBJIECHUSI B TEXHOJIOTMU — OHO-
Y HAHOTEXHOJIOTHH);

— packpviéams POJIb TOJYUYCHHBIX XUMHUYECKUX 3HAHUM B Oyaymied y4eOHOM
U IpoheCCUOHATIBHOM JIeSITEIbHOCTH;

— npoekmuposams COOCTBEHHYIO OOpa3OBaTEIbHYIO TPAeKTOPHIO, CBS3aHHYIO
C XUMHUEW, B 3aBUCUMOCTH OT JIMYHBIX MPEANOYTEHUM H BO3MOKHOCTEU
OTE€YECTBEHHBIX BY30B XMMHUYECKOW HAIPABICHHOCTH;

— apeymenmuposams €IUHCTBO MHpPa BEIIECTB YCTAHOBJIECHHEM T'€HETUYECKOU
CBSI3U MEXly HCOPTAaHUYECKUMH U OPraHM4YECKHMU BENIECTBAMU;

—  erademb  XUMUYECKUM  SI3BIKOM  Kak  (paKTOpOM  YCHEIIHOCTH B
npodheCCHOHAIbHOMN AEATEIHbHOCTH;

— Xapaxkmepu306ams CTAHOBJIEHHUE HAYYHOW TEOPUM HA MPUMEPE OTKPBITUS
MEPUOJINYECKOT0 3aKOHA U TEOPUU CTPOCHUS OPraHUYECKUX U HEOPraHUYECKUX
BEIIIECTB,;

— npunHuUMams y4acThe B MPO(HUILHBIX KOHKYpcax (KOH(EPCHIMIX, OJUMITHAIAX )
pa3IMYHOTO YPOBHS, AQJEKBATHO OYeHugamsv PE3YJbTaThl TAKOTO YYacCTHs

U NPOeKmupo6ams IyTH NOBBILICHUS NPEAMETHBIX JOCTUXKECHUM;
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— KPUTHYECKH OMHOCUMbCA K TICEBIOHAYYHOM XWMHUUYECKOW WHGOpMAIINH,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

— NOHUMAamMb TI00ANTBHBIE TPOOJIEMBI, CTOSIIIUE TIEPE]T YETOBEYECTBOM
(9KoTOTHUECKHe, SHEPTETHYCCKHE, CHIPEBBIC), U npediaeams MYTH UX PEIICHHUS,

B TOM 4YHUCJIC U C IOMOIIBIO XNUMHHU.
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