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['JTABA 1
OBIIHME ITOJIOKEHUA

1. Hactosimasi yueOHasi mporpamMma Mo y4eOHOMY MpeaMeTy «XHUMHS»
(manee — yueOHas mporpaMma) rpeHa3HaueHa Il U3y4eHUs Ha TOBBIIIICHHOM
ypoBHe yueOHoro mpeamera «Xumus» B X-—X| Kimaccax yupexIeHHM
o0pa3oBaHMs, peATN3YIOMUX 00pa3oBaTeIbHbIE TPOTPAMMBI OOIIET0 CPEIHETO
oOpa3oBaHusl.

2. Hactosmas yueGHasi mporpaMMa paccuntana Ha 272 yaca:

4 gaca B Hegemo B X kiacce (Bcero 136 dacos, B ToM umciie 4 yaca —
pe3epBHOE BpeMsl);

2 gaca B Henemo B Xl kimacce (Bcero 136 wacoB, B Tom yucie 4 yaca —
pe3epBHOE BpeMsl).

3. Henu uzyuenus yuebHoro npeamera «Xumusi» B X—X| kinaccax:

(dbopMHUpPOBaHKE CHCTEMBI XUMUYSCKUX 3HAHWM U OTBITA WX MPUMCHEHUS,
oOecIieunBaroIeil TOHMMaHNe eCTeCTBEHHOHAYYHON KapTHHBI MUPa, aKTHBHYIO
aIanTaIio B COIMyMe U 0€30macHoe MOBeIeHNEe, TOTOBHOCTh K TIPOI0JKEHUTO
oOpa3oBaHHMs Ha MOCIEAYIONIMX YPOBHSAX M CTYIEHAX MPOQPECCHOHATHHOTO
oOpa3oBaHuS;

dbopMHUpOBaHHE COLMATBLHO 3HAYUMBIX IIEHHOCTHBIX OpHEHTAIUH,
BKJIFOYAIONIUX  OOIIEKYJIbTYPHOE U JIMYHOCTHOE pPa3BUTHE  ydalllUXCH,
OCO3HaHUE IIEHHOCTU TMOJYy4aeMOro XHMHYECKOTO 00pa3oBaHUs, YyBCTBa
OTBETCTBEHHOCTH M MAaTPHUOTH3MA, COIMAIbHYIO MOOWJIBHOCTh U CIIOCOOHOCTH
aIaNTUPOBATHCS B PA3HBIX KU3HEHHBIX CUTYaITHsX.

4. 3anmauu yueobHoro npeamera «Xumus» B X—XI kaccax:

dbopMHpOBaHKE CUCTEMHBIX XHUMHYECKUX 3HAHUH, CO3AIOIINX OCHOBY
JUIsL HETIPEepBIBHOTO 00pa3oBaHUS W camMooOpa3oBaHMs Ha BCEX JTamax
oOy4eHHUsI ¥ TIPEACTOSIICH TPOodEeCCHOHAIBHON TEATEILHOCTH,

dbopMHUpOBaHKE U PAa3BUTHE KITIOUYEBHIX, OOIMIECTIPEIMETHBIX U MPEIMETHO-
CIEIUATbHBIX ~ KOMIIETEHIMH C  y4eTOM  CHeIU(DUKA  XUMHH  Kak
byHaaMEHTaNbHON €CTECTBEHHON HAYKU;

dbopMHUpOBaHWE W Pa3BUTHE Yy YYaNIUXCS COIMAIBHO 3HAYUMBIX
OOIIEKYIbTYPHBIX U JTUYHOCTHBIX IIEHHOCTHBIX OPUEHTAIINHN, TTPEATIONAraronnx
palnroHaIbHOE U 0€30MMaCHOE UCIIOIh30BAHNE BEIIECTB B MMOBCETHEBHOM KU3HU;

dbopMHUpOBaHWE PACIIUPEHHBIX CHUCTEMHBIX XUMHUYECKUX 3HAHUH,
CO3AIONTUX OCHOBY JIJIsSI HEMPEPHIBHOTO €CTECTBEHHOHAYYHOT'O 00pa30BaHUs U
npeacTosmel MpodecCHOHANbHOMN ASATEIbHOCTH, CBI3aHHON ¢ XUMHCH;

NpUMEHEHWE TIONYYCHHBIX 3HAHMA B  IEIAX  00pa3oBaHUS U
caMo0Opa30oBaHMs, TNPHOOPETCHUE OIBITa OE30MaCHOTO  HCITOJIb30BAHMS
BCIIECTB W MAaTEpHAJIOB B IIOBCEJIHEBHON JEATEIBLHOCTH, OOCCICUCHHE
KYJIBTYPHI 3J0POBOT0 00pa3a >KU3HH.
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5. PexoMenayembie GopMbI U METOABI OOYUYEHUSI U BOCHUTAHUSL:

TEOPETUYECKUE 3aHATHUS: Oecelbl C HCMHOJIb30BAHUEM HILIFOCTPATUBHO-
JIEMOHCTPAIIMOHHOTO MaTepuajga U UHTEPHET-PECYPCOB; MPOOJIEMHBIC JICKIIHH,
JMCKYCCHU;

NPAKTUYECKUE 3aHATHS: MPAKTHUYECKHUE PadOThI, JTaOOPATOPHBIC OIBITHI,
JEMOHCTPALINH;

caMOCTOsITeNIbHas ~ paboTa  ydyaliuxcs: pEIIeHHEe  PACUeTHBIX U
MPAKTUYECKUX 3aJ1a4, BBHIMOJHEHUE MCCIIEA0BATEIbLCKUX MPOEKTOB, HAMMCAHUE
OTYETOB, TOJArOTOBKAa JOKJIAJOB Ha KOH(PEpeHUHI0 U Jpyrue (popMel
NEATEeIIbHOCTH.

[ToBbIIIEHUIO 3 PEeKTUBHOCTH npoiecca 00yuYeHHs Oyner
CIIOCOOCTBOBATH HCMOJIb30BAHUE MYJbTUMEIUMHON TEXHUKU M SJIEKTPOHHBIX
CPEJICTB 00yUECHUSI.

6. Oxumaemble pe3yybTaThl U3YUYEHUS COJIEpXKaHUS YU4eOHOro mpeameTa
«Xumus» no 3aBeprieHuu od0ydeHus: B X—XI kinaccax:

6.1. npenMeTHbIE:

c(hOpPMUPOBAHHOCTh MPEACTABICHUN 00 OOBEKTUBHOCTH HAYYHOTO
3HaHUSA 00 OKpYyXKalollleM MHUpPE; XUMUM KaK OJIHOM U3 BaKHEUIIHNX
€CTECTBEHHBIX HAYK U €€ POJIU JUIsl Pa3BUTHS HAYYHOTO MUPOBO33PEHHUS, HAYKH,
TEXHUKH U TEXHOJIOTUH;

NpUOOpETEHUE OMbITa NPUMEHEHUS HAy4YHBIX METOJIOB ITO3HAHMS:
HAOMIOZICHUE XUMUYECKUX SBICHUW; TPOBEACHHUE XUMHUYECKUX OIBITOB U
MPOCTHIX SKCIIEPUMEHTATIBHBIX UCCIICI0BAHUIT;

YMEHUE aHAJIM3UPOBATh MOJTYUYCHHBIC PE3YyJIbTaThl U JI€JIaTh BHIBO/IbI;

c(hOpMUPOBAHHOCTh TPEACTABICHUI O pPalMOHAIIBHOM HCIIOJIb30BaHUU
MPUPOJHBIX PECYPCOB, MPOOJIEME 3arpsiI3HEHUS OKPYIKAKOIIEH Cpejibl B CBSI3U C
UCIIOJIb30BAHUEM XUMUYECKUX TEXHOJIOTU;

chOpMUPOBAHHOCTh YMEHUW MPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHUBATh TMOCIEACTBUS OBITOBOM M TPOU3BOACTBEHHON [EATEIHLHOCTH,
CBSI3aHHOM C XMMUEH;

6.2. MeTanpeIMeTHBIE:

OCBOCHUE Pa3UYHbIX (POpM y4YEOHOU JESITENHHOCTH (TPOBEICHUE
HKCIIEPUMEHTA U BBIMIOJIHEHUE MCCIIEA0BATEIbCKUX 3aJaHuii; paboTa B mape u
TpyIIe; BEICHUE TUCKYCCUH; apTyMEHTaIlMs CBOCH MO3UIUMH; UHBIE ()OPMBI);

Pa3BUTHE YHUBEPCAIBbHBIX YYEOHBIX JACHCTBUH W MEXIPEAMETHBIX
MOHSITHI;

YIIPABJICHUE CBOEH MMO3HABATEIBHOM JESITEIbHOCTBIO;

pa3BUTHE yMEHUM pabotaTh ¢ MH(OpMaIuen, BbIACIIThL B HEHMl TJIaBHOE;
KPUTUYECKU  OIIeHWBaTh HMHGOpPMAILIMIO, TMOJYYCHHYI0 M3  Pa3IudHBIX
UCTOYHUKOB, TPAMOTHO MHTEPHPETUPOBATh W HCMOJIb30BaTh €€; OTJINYATh
CYIIIECTBEHHbBIC TMPU3HAKU SBJICHUM OT HECYIIECTBEHHBIX; BUJIETh HECKOJBKO
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BApPMAHTOB pElIeHUsT npoOJieMbl W BBIOMpATh Hauboiee ONTUMAIIbHBIN;
MHTErPUPOBATh 3HAHMS W3 PA3IUYHBIX MNPEIMETHBIX 00JIACTEW JJIA pPELICHUS
NPaKTUYECKUX 3a/1a4;

6.3. TMYHOCTHBIE:

yOEXKIEHHOCTh B BO3MOXXHOCTSIX HAYYHOT'O TTO3HAHUS 3aKOHOB MTPUPO/IBI;

3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHMSIX 00 YCTpPOWCTBE MHpa U
0OIIIECTBA;

OCO3HAaHHWE TYMAHUCTUYECKOW CYIIHOCTH W HPABCTBEHHOM LIEHHOCTH
HAy4YHBIX 3HAHMI; 3HAUUMOCTH OEpPEXKHOTO OTHOIICHHS K OKpPYXarollel cpeae
U IPUPOJONOJb30BAaHUIO;  HEOOXOJAMMOCTH  pPa3yMHOrO0  NPUMEHEHUs
JOCTH>KEHUI HAYKU U TEXHOJOTHI B MTHHOBAllMOHHOM Pa3BUTHUH OOIIECTBA;

NOHMMAaHWE 3HAYMMOCTH BIAJCHUS JIOCTOBEpHOM wuHPopManuen o
NIEPENOBBIX JOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON HAYKU;

YBaXEHUE K JEATENsIM HAyKU U TEXHHUKH, BUJICHHE HAYKH KaK 3JIEMEHTA
0O0ILIEYeI0BEUECKOU KYJIbTYPHI;

TOTOBHOCTb K MPOJIOJKEHHUIO U3YUYEHHSI XUMHUH Ha TOCIIEIYIONIMX 3Tarax
oOpa3zoBaHus U B MPOHECCUOHATBHOMN JEATETbHOCTH.

7. IloBblIeHHBIM ypoBeHb u3yueHuss xumuu Ha Il crymenu obGuiero
cpenHero o00pa3oBaHUA OPUEHTHPOBAH Ha NPUOOPETEHHE YYaIIUMUCA
CUCTEMHBIX XUMHUYECKHMX 3HaHUM M yMeHHMH; o0ecnedyeHue pa3BUTHUSA
CpeacTBaMU  ydyeOHOTrO IpeaMera MpeIMETHbIX, METalpelIMETHbIX U
JUYHOCTHBIX KOMIETEHLNH, HEOOXOAUMBIX ISl MPOAOKEHUS XUMHUYECKOTO
oOpa3oBaHMs, JIMYHOCTHOIO  CAaMOpPa3BUTUA U MPOPECCHOHATBHOTO
caMoOTIpeICICHUSI.

[ToBbIIEHHBIM ypOBEHb W3YYEHHUsSI XMMHUU BKIIOYAEeT B ceOs 0a30oBbId
ypoBeHb. Ha TIOBBIIIIEHHOM YpOBHE OCYIIECTBIsICTCS OoJsiee TIiIyOoKas
NOATOTOBKA YYaIIUXCS 32 CUET PaCIIUPEHUs TEOPETUUYECKOW HMHTEpIpEeTalun
XUMUYECKHUX SBJICHUM, NEPEYHs] IKCIIEPUMEHTAIBHBIX W PAcCyYEeTHBIX 3ajad,
BBEJICHMS YCIIO)KHEHHBIX 3a]1a4.

Crpykrypa HacTosimieil y4eOHOW NpOrpaMMbl MPEAIONaraeT N3y4eHue
opraHu4eckor xumuu B X kiacce. Mzyyenue yueOHOro matepuana HaUMHAEeTCs
c Tembl «BBegeHMe B OpPraHMYeCKyld XHMHIO», PpACCUUTAHHOM Ha
dbopMupoBaHrEe HEOOXOJUMBIX KOMIIETECHIIMM, HAMpaBJIECHHBIX HA MOHWMAHHE
OCHOB TEOpUHU CTpoeHUs BeulecTBa. JlanbHeillnee paccMOTpeHUE Y4eOHOro
Marepuana 0a3upyeTcs Ha CBEICHHUSIX OO0 3JIEKTPOHHOM CTPOECHHHM aTOMOB U
AJNIEKTPOHHOW TNPHUPOAE XUMHUYECKOW CBA3M B MOJEKYJIaX OpPraHUYECKHUX
coequHeHur. PaccMaTprBarOTCA CTPOCHUE U CBOMCTBA OPraHUYECKHUX BEUIECTB
OCHOBHBIX KilaccoB. Ilpennaraemas mocienoOBaTeIbHOCTh Y4YEOHBIX TEM B
HACTOSIIEN y4eOHOU mporpaMMme MO3BOJSET PACKPBITh MPUHIUIT YCI0KHEHUS
CTPOEHHUS M TE€HETUYECKOr0 PAa3BUTHUSI OT YTIIEBOJOPOJOB K 0o0Jiee CIIOKHBIM
OpPraHUYECKUM COCTUHEHUSIM.
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B XI knacce uzyuaercs obmiasi 1 Heopranuueckas xumusa. Kypc oOuiei
XUMHH BKJIFOYAET OCHOBHBIC MOHATHUS U 3aKOHBI XUMUU; IEPUOIUUECKUN 3aKOH;
TEOPUI0 XHMHUYECKON CBSI3U; 3aKOHOMEPHOCTHM TMPOTEKAHUSI XUMUYECKUX
peaKkuuii; XUMUKO PACTBOPOB. 3aBEPIIAETCSA KypC U3YUCHUEM XUMUU SJIEMEHTOB
Y POJIM XUMHUYECKHUX BEIIECTB B )KU3HU U JACATEIbHOCTH YEIIOBEKA.

[Ipy n3ydyeHUM Kypca ydanumecs 3HaKOMSATCS C 3aBUCHMOCTBIO CBOMCTB
BEIIECTB OT HMX CTPOCHUSA, NPUMEHEHUEM XHMHUYECKHX COCAUHEHHN U HX
IpEBPAIICHUI B pa3In4HbIX cepax KU3HEAEATEIbHOCTH YeJIOBEKa.

B nacTtosimelt y4yeOHOW mporpaMMe Mpe/ICTaBICHbI y4e€OHbIE TEMbI U
MPUMEPHOE BpEMS Ha UX U3YUCHHUE.

Conepxxanne ydeOHOro nmnpeaMera «XHMHsS» OpPUEHTUPOBAHO Ha
OBJIAJICHUE YYaIIUMUCS KOMIETCHIIUSIMU, HEOOXOAUMBIMH JJIsl PAllMOHATBHOM
NEATEIbHOCTH B MHPE BEIIECTB M XUMHUYECKUX IPEBPAICHUNA HA OCHOBE
3HAHUM O CBOMCTBaX BAXHEHIIMUX BEIIECTB, OKPYXAOIIMX YEJIOBEKa B
NOBCEHEBHON KU3HH, MPUPOJE, MPOMBILUIEHHOCTH. OCBOEHHUE COJEpKaHUs
y4eOHOro mnpeaMera «XUMHsS» mpeanojaraetT (HOPMUPOBAHUE Y YUALIUXCSA
MOHMMAaHUS POJIM XUMHUU B PEIICHUM HAauOoJiee aKTyaJbHbIX MTPOOJIeM, CTOSIIINX
nepen yenoeyecTtBoM B XXI Beke.

JIist KakIoW TeMmbl B HACTOAIIEH Y4eOHOM mporpamMme OIpeeicHb
BOIIPOCHI, MOJIJIEKANIME U3YUECHHIO, TUIIBI PACYETHBIX 337a4, YKa3aHbl IEPEUHU
JNEMOHCTpAIMii, TEeMbl JTa0OpPATOPHBIX OMBITOB W MPAKTUYECKUX padoT,
TpeboBaHUs K YCBOCHHIO yueOHOro marepuana. [lemarornueckomy pabOTHUKY
JaeTCsl TpaBO 3aMEHbl JIEMOHCTpalluid Ha JApyrue (paBHOIEHHBIE), Ooiiee
JOCTYIIHbIE B YCJIOBHUSX JIaHHOTO YupexJeHus obOpazoBanus. [lo cBoemy
YCMOTPEHUIO  MENaroru4eckrii  pabOTHUK  MOXET  YBEJIMYUTh  YHUCIIO
neMoHcTpanuii. [lpu Hamuuuu B ydpeXJIeHUM oO0pa3oBaHUsS KOMILIEKCa
IPOrpaMMHO-aNMNapaTHOTO ¢ KOMIUIEKTOM AaTYMKOB (MHOTO(YHKIIMOHATbHAS
U3MEPUTEbHAST CUCTEMA) PEKOMEHAYETCS MPOBOAUTH JAEMOHCTPALUM C €ro
UCIIOJIb30BaHUEM.

VYkazaHHOe B HacTosmed ydeOHOW mporpamMme KOJUYECTBO YaCOB,
OTBEJICHHBIX HA M3yUYCHHE YUEOHBIX TeM, SIBISCTCS mpuMepHbIM. OHO MOXKET
OBITH TIEpepacIpeiesICHO MEXIYy TeMaMH B pa3yMHBIX Mpenenax (2—4 daca).
Pe3epBHOEe Bpemsi Menarormyeckuii pabOTHHK HCMOJIb3YET 10 CBOEMY
ycMoTpeHHnto. Kpome Toro, IOMyCTUMO HU3MEHEHHUE IOCIIEA0BATEIIbHOCTH
M3Y4YEHUST BOMPOCOB B  paMKax OTIACIBHOM  y4eOHOM TEeMbl TIPH
COOTBETCTBYIOIIEM OOOCHOBAHUM TaKUX U3MEHEHUH.

B cooTBeTcTBUM € MPUHIMIAMU KOMIETEHTHOCTHOTO MOJIXOJa OLICHKA
c(hOPMUPOBAHHBIX KOMIIETCHITUN YUaITUXCS MPOBOJAUTCS HA OCHOBE UX 3HAHUM,
YyMEHUN U BbIPaOOTAaHHBIX CHOCOOOB JeiTeNbHOCTU. B Hactosiield ydueOHOU
nporpamme umerotcss «OCHOBHbIE TpeOOBaHUs K pe3yJibTaraMm ydeOHOUH
NEeATEIbHOCTH ydalmuxcs». Ha X oCHOBE OCyIIECTBISETCS KOHTPOJIb U OLICHKA



pE3yNbTaTOB YUEOHOU NEATEIbHOCTH yYalluXCs, KaueCTBa YCBOCHUSI 3HAHUU U
ypOBHS C(HOPMUPOBAHHOCTH KOMIIETSHITUN MPU OCYIIIECTBICHUH IMOYPOYHOTO U
TEMaTU4eCKOoro KOHTpoJsA. KolnuecTBO MUCHMEHHBIX KOHTPOJIBHBIX PaboT —
6 (6 vacoB) B X u Xl knaccax.

['JTABA 2
COLEP)XAHUE YUEBHOI'O ITPEJIMETA B X KJIACCE.
OCHOBHbIE TPEBOBAHHIA K PE3YJIbTATAM
YUYEBHOM JEATEJIBHOCTHU YUAILIMXCS

Tema 1. BBenenue B oprannueckyto xumuio (10 gacos)

Crtpoenue atoma. CocTosiHUE 3JIEKTpOHA B aToMme. ATOMHasi opOUTalIb.
DHEpreTHYECKUN ypOBEHb U SHEPTreTHUSCKUI MOAYPOBEHb. S-, p-, d-OpOuTay.
CrtpoeHue IeKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MEPBBIX TPEX MEPHOIOB.
Pacnipenenenue 31€KTPOHOB IO OPOUTAIISIM: 3JEKTPOHHO-TpaUUECKUE CXEMBI,
AJNIEKTPOHHbIE KOH(pUrypauuu aroMoB. OCOOEHHOCTHM CTPOECHHUS aToMma
yriiepona.

[TIpupona v Tunsl xumudeckon cBa3u. KoBanmeHTtHas cBs3b. [lonspHas u
HEMOJsIpHAas  KOBaJeHTHas  CBs3b. (OJuHAapHBIE W KpaTHbIE  CBSI3H.
XapakTEepUCTUKHA KOBAJIEHTHBIX CBS3EHU: NIMHA, SHEPTHUsl, IOJISIPHOCTb.

[Ipeamer opranuueckoir xumuu. KpaTkue cBeneHuss 00 ucCTOpUU
CTaHOBJICHUS U PA3BUTHUS OPraHUYECKOU XUMUH.

OCHOBHBIE MOJIOKEHUSI TEOPUU XHUMHUUYECKOTO CTPOCHUS OPraHHMYECKUX
BEILIECTB.

JleMoHCTpauuu

1. KaduecTBeHHOE ompeaeneHue yriepoja U BOJAOPOAa B OPraHUYECKHX
COCIUHEHHUSIX.

OCHOBHBIE TPEBOBAHMUM

K PE3VJIbLTATAM YUYEBHOU JNEATEJIBHOCTHU YUAIINUXCA

Yyamuecs TOJDKHBIL:

JaBaTh OMPEACJICHUS TMOHSTUSIM: aTOM, MOJIEKyJa, aTOMHas OpOUTallb,
SHEPreTUYECKUI YPOBCHb M DHEPreTUUECKHI TOypOBEHb, S-, p-, 0-opOuTay,
ANCKTPOHHAS KOH(UTYypamusi aToMa; KOBAJCHTHAs CBs3b: TONSApHAS W
HEMoJIsIpHAs, OJWHApHAs W KparHas (ABOWHAs, TpOWHAas), IJUHA CBA3U,
xuMudeckas ¢opmyma (oOmas Kjacca, MOJIGKYJSpHas, CTPYKTypHas,
AMIUPHUYECKas ); U30MEP, CTPYKTYpPHAsi U30MEPHUS; OpraHudecKass XuMHUS;

OCYIIECTBJIATH CICAYIOLINE BUIBI JESITEIbHOCTH:

Ha3bIBATh:

OCHOBHBIE TOJIOKCHUS TEOPUM XUMUYECKOTO CTPOEHHUSI OPTraHUYECKUX
BEIIECTB;



pas3nuyaTh:

W30MEpHI; MOJICKYJIIPHBIE W CTPYKTYpHBIC (DOPMYJIBI OpraHUYECKUX
COCIMHCHUM;

COCTAaBJISITh:

GopMynBl  BJEKTPOHHBIX KOHMUTypallMii M CXEMbl  3alOJIHCHHUS
AJIEKTPOHAMH aTOMHBIX OpOUTAJIE aTOMOB JIEMEHTOB MEPBBIX TPEX MEPUOIOB;

XapaKTepU30BaTh:

O0COOEHHOCTH D3JIGKTPOHHOTO CTPOCHHs aToMa yriiepona; oOpa3oBaHHE
OJVHAPHOU, IBOWHOMN, TPOMHON XUMHUYECKOM CBS3H,

COCTaB, XUMHYECKOE M JIEKTPOHHOE CTPOSHUE MOJIEKYJIBI;

MOJIb30BATHCA:

y4eOHBIM ITOCOOMEM; TIpaBWJIaMH 0€30MacHOTO TOBEJACHHS IIpHU
oOpamieHUu C  BEHIECTBAMU, XUMHUYECKOW TOCYJIOH, J1abopaTOpHBIM
000pYyI0BaHUEM U HarpeBaTeIbHBIMU TPUOOPAMHU.

Tema 2. YrneBomopoas (32 daca)

Ankanbl. OnpenesieHue Kiaacca, TOMOJIOTHYECKUH psii U o01ast popmyia
ankaHoB. ['oM010TH, TOMOJIOTHYECKAS] PA3HOCT.

Meran — TpOCTEHIIMKA MPEACTABUTENb HACBIIEHHBIX (TIPEAEIbHBIX)
YIJIEBOJOPOAOB — AJKAHOB. JDJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
anKaHoB, SP°-ruOpuaM3alUs aTOMHBIX OpOMTaleil yriepoja B MOJIEKYJax
ankaHoB. /{nmuHa cBs3u C—C 1 BaJIGHTHBIE YTIJIbl B MOJIEKYJIaX aJKaHOB.

Homenknatypa HIOITAK wu TpuBHalbHBIE Ha3BaHUsS  AJIKAHOB.
CTpykTypHass H30MEpHUs aJKaHOB — H30MEpUsSl YIJIEPOJHOTO CKEJeTa.
PU3NYECKUE CBOUCTBA.

OtHocuTeNbHAas IOTHOCTh ra3oB. OObEMHas 10JIs ra3a B CMECH.

XUMUYECKHE CBOWMCTBA  QJIKAHOB: peakuuu  3aMelIeHus — —
raJIorTeHUpoBaHue (CBOOOTHOPAIUKAIBHBIA MEXaHWU3M, MOHITHE O paguKale,
LHEMHBIX PEAKLUMSIX) W HUTPOBAHUE; PEAKIMU OKHUCIEHUS, W30MEpU3AlUU;
TepMHUueckre TmpeBpaineHus. llonydenune (1eKapOOKCHIMPOBAHUE COJIEH
KapOOHOBBIX KHCJIOT, TUAPUPOBAHUE COCAUHEHHN C KPATHBIMHU CBSI3SIMH,
peakius Bropiia) u npuMeHEeHHE aJIKAHOB.

[Tonstue o mukioankaHax. OmnpenesieHue kiacca W oOmas ¢opmysia.
XWUMUYECKHE CBOMCTBAa UHUKJIOTEKCAaHA: PEAKIUU TAJIONEHUPOBAHUS U
apomarn3anuu.  [lonmydyeHme  OUKIOrekcaHa  LUKIHW3AlMEd  TEKCaHa.
[IpumMeHeHrEe IUKIIOAIKAHOB.

Ankenbl. OnipeneneHue kjgacca U oOmas ¢popMysa aJIKEHOB. DTUIICH —
MPOCTEUIINK TPEICTABUTEIb HEHACHIIIEHHBIX YIJIEBOJOPOJOB — aJKEHOB.
DIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHME AJIKEHOB, SP>-THOpHAM3ALUS
aTOMHBIX OpOWTaJIeW yriepoja B MOJEKyJaxX ajakeHOB. G-CBsi3b, T-CBSA3b.
Jnuna cBs3u C=C, BaJICHTHBIE YIJIbl B MOJICKYJIE STUJICHA.



8

Howmenknarypa MIOITAK u TpuBuanbHble Ha3BaHUs aJKEHOB. M30Mepus:
CTpYKTypHasi (YIJI€pOJHOIO CKejJeTa U TMOJIOKEHUS JBOMHON  CBS3HU),
MEXKKIaccoBas (C IUKIOAJKaHAMM), TPOCTPAHCTBCHHass (IMC-, TpaHC-).
DU3NYECKUE CBOWCTBA AJIKEHOB.

XHWMUYECKHE CBOWCTBA AaJKEHOB: OKHCIECHHE (TOPEHUE, OKHUCIEHUE
pacTBOpOM II€pMAHraHaTa Kajus); IPUCOCIWHEHUE BOAOPOAA, TaJOTECHOB,
BO/JIbl, TAJIOT€HOBOI0PO10B. [IpaBmiio MapkoBHukoBa. KaduecTBEHHBIE peakuu
Ha JIBOMHYIO CBs3b C pacTBOpaMM OpoMa U TIIEpMaHraHaTa Kalusl.
[Tonmumepusanus ankeHoB. [loHATHSA: monMMep, MOHOMEpP, CTPYKTYPHOE 3BEHO,
CTENEHb TonauMepu3aiuu. [loMu3TUIEH, TONMUIPONUWICH, MOJUBUHUIXJIOPH]I,
nonuterpadTopsTUieH. llomyueHue ankeHOB (ACTHAPUPOBAHUE AJKAHOB,
JNETUAPOraIOr€eHUPOBAHUE rajoreHaJIKaHOB, JIErajioreHUpOBAHUE
JIUTaIOTreHIIPOU3BOIHBIX, JEruapaTanus CHOUPTOB, THIPUPOBAHHUE AJKUHOB).
[IprumeHeHne aKEeHOB.

HNuenbl.  Knaccudukanus:  aJKaJueHbl C  KyMYJUPOBaHHBIMU,
CONPSKEHHBIMU W W30JUPOBAHHBIMU JABOMHBIMHU CBsI3sIMU. (OCOOEHHOCTH
cTpoeHust Oyranuena-1,3 u 2-merwiOyTraauena-1,3 (M3onpeHa), MOJEKYJISIpHbIC
U CTPYKTypHbIE (OpMYJIbI, MNPOCTPAHCTBEHHOE CTpocHUEe. Duznueckue
cBoiicTBa Oytanuena-1,3 u 2-merundyraauena-1,3.

XuMmuueckue cBoicTBa Oyrtamuena-1,3 u 2-metmwnOyrtaguena-1,3 ¢
no3uiuii  d¢pdexra COmpsHKEHUS: MPUCOSTUHEHHWE BOJOPOJA, TaJOreHOB,
rajJoreHOBOJOPOAOB, PEAKLIUS TOJTUMEPHU3ALUH.

[Tonyuenune Oyrtaauena-1,3 u 2-merunOyragueHa-1,3 geruapupoBaHueM
aJKaHOB, NETUAPOTAIONEHUPOBAHUEM AUTAJIOTCHIPOU3BOIHBIX, U3 3TAaHOJA IO
JlebeneBy. IlpumeHeHue [HUEHOBBIX  yIIIeBOJAOpoJoB. Ilpuponubeii u
CUHTETUYECKHE Kayuyku. Pe3una.

Anxunbl. Onpenenenue kiacca u oomas ¢Gopmysa amKHHOB. ALIETUIICH —
MPOCTEUIINN TPEACTABUTENL HEHACBIIMIEHHBIX YTJIEBOAOPOJOB — AJKUHOB.
DJEKTPOHHOE W MNPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKUHOB, SP-
ruOpuAN3alvsl aTOMHBIX OpOMTaned yriepoda B MOJIEKYJax alKWHOB. [[nuHa
cBsi3u C=C, BaJICHTHBIN yTroJI B MOJIEKYJIE alleTUJIEHA.

Howmenxknarypa UIOITAK u TpuBuanbHble Ha3BaHUA alKUHOB. M3omepusi:
CTpYKTypHasi (YIJI€pOJHOrO0 CKejlieTa W TOJOXKEHUS TPOWHOM  CBA3H),
MEKKJ1accoBas (¢ AueHamu ). GU3nvecKre CBOMCTBA AIKUHOB.

XUMHAUYECKHE CBOWCTBA AJKWHOB: MOJIHOE OKHUCICHHUE, MPUCOCIUHCHUE
BOJIOPOJA, TaJIOT€HOB, TAJIOTEHOBOJAOPOJIOB, BOJIbl. KauecTBEHHBbIE peakuu Ha
TPONHYIO CBSI3b C pacTBOpaMu Opoma M TepMaHranara kaiaus. [lomyuenwue
QTKUHOB  JIETUJIPOrajJOr€HUpPOBAHUEM  AurajgoreHainkaHoB.  [lomydenue
aleTUJICeHa U3 MeTaHa U KapOua kanbiys. [[pumMeHeHne aiKuHOB.

Apensl. Onpenenenue kiacca u oo6mast Gopmysia apeHoB psja OeH3oJia.
beH3osn — mnpocTeWIIHMi MPEICTABUTENb APOMATUYECKHUX YTIIEBOJOPOJIOB.
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HoMenknaTtypa u u30Mepusi apeHOB psiaa OeH3oya. DJEKTPOHHOE W
IPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYIIb OeH30I1a, SP2-ruOpUAN3anus aTOMHbIX
opOutasiei yriepojia B OCH30JIbHOM KoJiblie. [[JIMHa CBsI3M yriepoa-yriepos u
BaJICHTHBIC YTJIbI B MOJICKYJIe OeH30j1a. PU3UYECKUE CBOMCTBA apEHOB.

XUMHUYECKHE CBOWCTBA APEHOB: PEAKIIMU 3aMEILEHUS B apOMaTHYECKOM
aape (TaJIorTeHUpPOBAaHWE, HUTPOBAHME), KaTaJIUTHYECKOE THAPUPOBAHUE.
Peakiium romosioroB OeH30ia 1O OOKOBOM IIENH: TaJOTeHUPOBAHUE W
OKHUCJICHHUE.

ITomyyenne OeH3oa TpuMepu3aluen arnetruicHa. OU3NYecKue CBOMCTBA
oenzona. IlomyueHue apomMaTUUECKUX YIJIIEBOJOPOJIOB JAETHUAPUPOBAHUEM
aJIKaHOB U ITUKJIOANKaHOB. [[pruMeHeHre apOMaTUYEeCKUX COCTUHEHUMH.

B3aumocBsizb MEXKITY HACBHIILIEHHBIMU u HEHACHIIIICHHBIMU
YTJIEBOIOPOAAMHU.

Yrnesonopoasl B mpupoae. HedpTs M mpupomHbiii ra3 Kak MCTOYHUKU
yrieBojgopoaoB. Hedts. CoctaB u  ¢dusmyeckue cBoiictBa. CrocoObl
nepepadOTKU HE(PTHU: TEPEeroHKa, TEPMUUECKUN W KATATUTUYECKUN KPEKUHT.
[IpoaykTel mepepadboTku HedTH. OXpaHa OKPYKaIOLIEH cpelibl OT 3arps3HeHU
npu TepepadoTKe YIJIEBOJOPOIHOIO ChIPpbSi M HMCIOJB30BAaHUU MPOJIYKTOB
nepepabotkn  Hedptu. [lpeanpustus  HePTEXUMHUUYECKOTO  KOMIUIEKCA
Pecnybnuku bemapyce.

JleMoHCTpauuu

2. Moaeny MOJIEKYJT HAaChIIIIEHHBIX W HEHACBIIEHHBIX YTJIEBOI0POIOB.

3. OOpa3i1ibl mIacTMace.

4. O6pa3libl HATYPaIbLHOI'O U CHHTETUUECKUX KayuyKOB, PE3UHBI.

5. [lonyuenue aneruneHa kKapOUIHBIM CIIOCOOOM.

6. OTHOIlIEHUE alleTWIEHa K BOJHBIM pacTBOpaM HOJa W INEepMaHraHara
KaJusi.

7. Konnekuus «[IpoaykTsl mepepaboTKu HEPTH.

Pacuernnle 3amaun

1. BeiBog ¢dopmMyn yrieBoJOpPOJOB Ha OCHOBAaHWM JAHHBIX TI0 HX
KOJINYECTBEHHOMY COCTaBY.

2. YCTaHOBJIEHUE MOJEKYJSAPHBIX (HOPMYJT OpPraHMYECKUX BEIECTB Ha
OCHOBAHUHM MPOJYKTOB UX CTOPAHUSI.

3. Beruncnenne 0OTHOCUTEIbHOM MIIOTHOCTH W MOJISPHOM MacChl Ta30B.

4. Pacdetr 00BEMHOM T0JTH Ta3a B CMECH.

JlaGopaTopHbIE OTIBITHI

1. M3roToBiieHnE MIapOCTEP>KHEBBIX MOJICICH MOJIEKY YTJI€BOA0OPOIOB.

[TpakTuueckue paboThI

1. ITony4yeHue 3THIIEHA U U3ydyeHHe ero cBOMCTB (1 yac).
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OCHOBHBIE TPEBFOBAHUA

K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YYAIIIUXCS

Yyamuecs 10JKHBI:

aBaTh OINPENEJICHUS TOHATHAM: OTHOCUTENIbHAS IUIOTHOCTh Ta3a;
oObE€MHast oISl rasa B CMECH; O-CBA3b, T-CBA3b; BAJECHTHBIA YroJ;
CONPSKEHHAs] KOBAJIECHTHAsl CBSI3b; TOMOJOTHSA, TOMOJIOT, TOMOJIOTHYECKas
pa3HOCTh; u30MepHusl (IIPOCTPAHCTBEHHAs LMC-, TPAHC-); OPraHUYECKUE
COCIMHEHMS  (BBICOKOMOJIEKYJISIDHBIC: HATypaJlbHble W  CHHTETUYECKHE;
YTJIEBOIOPOBL: HACBIIIECHHBIE, HEHACBHILICHHBIE, IUKINYECKHE,
apoMaThyeckue); rpynna (aJkuwibHas; HUTPOrPyNIa, YriIeBOJAOPOIHAS);
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl, MOJIUMEP, MOHOMEp, CTEIECHb
MOJIMMEPU3AlMU, CTPYKTYPHOE 3BEHO; XUMHUUYECKHE PEAKIUU OPTaHUYECKHUX
COCIMHEHUN  (raJOTeHUpPOBAHUsS, TUJPOTraJOr€HUPOBAHUSA, TUApATALHH,
TUAPUPOBAHUSA, JETHApATallui, JIETUAPUPOBAHUS, JETHAPOraloreHUupPOBaHUS,
3aMEILEeHMs, M30MEPU3aLUN, KATAIUTUYECKHE, KAaYeCTBEHHbIC, HUTPOBaHUS,
OKHUCJIEHUS, OTUICIUICHUS, MOJIMMEPHU3ALNM, MPUCOCAUHEHUS, PaTUKAIbHBIE,
dboTOXMMHUYECKHE);

OCYLIECTBIIATD CIAEAYIOMIME BUABI AEATEIbHOCTH:

Ha3bIBaTh:

BUJIbI THOpUIM3AIMK AaTOMHBIX OpOWTasel; mpaBuio MapKOBHUKOBA;
QJIKWIbHBIE TPYIIbl; KaYECTBEHHbIC PEAKUUU Ha M3YYEHHBbIE OPraHUYECKUe
BelllecTBa; 00mue (HopMyJsibl H3YUYEHHBIX YIJIEBOJOPOJOB; OIPEACICHUS
KJIACCOB ~ M3YYEHHBIX  YIJIE€BOJOPOJOB; HM3YUYEHHBIE  YIJIEBOJOPOABI IO
Homenkinatrype HIOIIAK u  TpuBHaibHBIMM  Ha3BaHMUSIMHU;  OOJACTH
IPAaKTUYECKOT0 HCIIOJIB30BAHUS YIVIEBOJOPOJIOB U M3IEJIHMI U3 HUX; COCTaB U
CTPOEHHE HW3YYEHHBIX YTIEBOAOPOJOB, CHOCOOBI MOJYUYEHHS YTIEBOJOPOJIOB,
MJJACTMACC, KayyyKOB; THII XHUMHWYECKOW pEAKIHH; YCIOBHUS MPOTEKAHUS
peakumii; Xapakrep HW3MEHEHUs  (PU3NYECKHMX CBOWCTB  BEUIECTB B
TOMOJIOTUYECKOM pALYy W NPUYMHY HMX H3MEHEHHUs; XMMHYECKHUE CBOMCTBA
VHJMBU1yalbHOTO BEUIECTBA U3YUYEHHOTO KJIaCcCa YIJIEBOIOPO/IOB;

pasnuyarh:

THUIIBl XUMHYECKUX PEAKIUHN YTIIEBOJOPOAOB MO YPABHEHHUSIM U CXEMaAM;

ONpPENETATE:

MIPUHAUI)KHOCTh  YIJIEBOAOpPOAA K  ONPEACICHHOMY KJaccy 10
CTPYKTYpPHON (opMyJie; NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ H3YyYEHHBIX
YTJIEBOJOPOJOB C TO3ULMUA TUOPUIM3AIMU AaTOMHBIX OpOMTAJIeN; THIIbI
XUMUYECKUX PEAKIMI YIIeBOJOPOJOB IO YpaBHEHHUSM; STUJIEH, alETUJICH
(9KCIIEpUMEHTAIBLHO MO KaUECTBEHHBIM PEAKIIUSM);

COCTAaBJISITh:

dbopmyy yrieBoa0opoia: MOJICKYJISPHYIO, CTPYKTYPHYIO (COKpaIIeHHYIO,
CKEJIETHYIO0, 3JIEKTPOHHYIO); MOJEIN MOJIEKYJ YIJIEBOJOPOJOB; CTPYKTYpHBIE
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dbopMynbl  YTIEBOAOPOIOB IO HX HA3BaHUSAM; CXEMbI, OTpaKarollue
B3aMMOCBSI3b MEXJy YTIJIEBOJOPOJAAaMH pPAa3jIMYHbIX KJIACCOB; ypaBHEHMUSI
peaxiuii, oTpaxaronife XUMUYECKUE CBOMCTBA YTJIEBOJOPOJOB U CIIOCOOBI UX
MOJTyYCHUS;

XapaKTepU30BaTh:

CIOCOOBI TIOJIYYEHHS! YTIEBOJOPOJOB; CTPOCHHUE YTIEBOJOPOAOB; THII
XUMHUYECKON CBSI3M B YrieBOJOpoax; (hU3NYECKUEe CBOMCTBA YTIIEBOJOPOIOB;
XUMHUYECKHE CBOWCTBA YTIIEBOAOPOIOB;

OOBSICHATD:

MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJI YIIAEBOAOPOJIOB C TO3UIIUU
ruOpuIn3ali aTOMHBIX OpOUTaNei;

B3aMMOCBSI3b ~ MEXJIY  COCTaBOM, CTPOCHHEM U  CBOWCTBaMU
YTJIEBOJIOPOJIOB; B3aMMOCBSI3b YIJIEBOJOPOJIOB PA3IUYHBIX KJIACCOB; MPUUYHHBI
MHOTO00pa3usi yIJIeBOJOPOJIOB; MPUUYMHBI CXOJICTBA XHUMHYECKHUX CBOWCTB
YIIEBOJAOPOJOB OJHOIO KJacca; MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI
YTJIEBOJOPOJIOB C TO3UIIMHA THOPHUIU3ANNK aTOMHBIX OpOWTasel; XUMUYECKHE
CBOMCTBA YIJIEBOJOPOIOB C TO3UIIMH TEOPHUH XUMUYECKOTO CTPOCHHUS;

aHAJIM3UPOBATH:

pe3yibTaThl J1a0OPATOPHBIX OIBITOB, MPAKTUYECKUX padoT; ydeOHYIO
uH(dOpMaIuIo;

oOpamarhbcs:

C BeILleCTBaMM, XMMHUYECKON MOCYAOM, JJaDOpaTOPHBIM O0OPYA0BAHUEM,
npudopamuy;

IIPOBOJIUTH:

MaTEeMaTUYeCKUEe BBIYUCIICHUS TPU PENICHWW pacyeTHBIX 3ajad;
XUMUYCCKAA  OKCIIEPUMEHT;  MOJICTTUPOBAaHUE  MOJCKYJ  OpPraHWYSCKHX
COCIUHCHUN;

MOJIb30BATHCS:

y4eOHBIM MOCcOOMeM; TmpaBwiaMu O€30MacHOTO TOBEICHUS TMpPH
oOpalieHuu C  BEHIECTBAMHU, XHUMHUYECKOW TOCYJIOH, J1abopaTOpHBIM
o00OpyI0BaHWEM M HarpeBaTeIbLHBIMU TPUOOPAMHU;

IPUMEHSTD:

M3YUYCHHBIC TIOHATHUS W 3aKOHBI MPU XapaKTEPHUCTHUKE COCTaBa U CBOWMCTB
YTJIEBOJOPOIOB, XUMHUUECKUX PEAKIIUNA C YIaCTHEM YTIIEBOJIOPOJOB, CIIOCOOOB
MOJTYYEHUS YTIIEBOJOPOIOB, PEIIEHNN PACUCTHBIX 3a]1a4.

Tema 3. CnupTsl u GpeHonsl (22 yaca)

CrnupTtbl. @yHKIIMOHAJIbHAS TPYIINA CITUPTOB, €€ JIEKTPOHHOE CTPOCHUE.
Knaccudukanuss coupToB: OJIHOATOMHBIE W MHOT'OATOMHbBIC, HACBIIICHHBIE,
HEHACBHIIICHHBIC, ATUIUKINYECKUE U apOMAaTHYECKHE; TIEPBUYHbBIC, BTOPUYHBIE,
TpETUYHBIE.
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Hacelliennble  ogHOaTOMHBIE cnupThl. OrnpeneneHue Kiacca, oOmas
dbopmyna, CTpOCHUE, MOJIEKYJIIPHbIC, CTPYKTYPHBIC U AJIEKTPOHHBIE (HOPMYIIbI
HACBIIEHHBIX OJIHOATOMHBIX COUPTOB. METaHO M 3TAaHOJ KaK MPEACTABUTENH
HACBIIIEHHBIX OJJTHOATOMHBIX CIIUPTOB.

N3omepuss  HACBIIIEHHBIX  OAHOATOMHBIX  CIIUPTOB:  CTPYKTypHAas
(yrmepogHoro  ckeilera M MOJOXKEHHS  (YHKIMOHAIBHOW  TPYIIIbI),
MexkiaccoBas (¢ mpocteiMu  3¢upamu). Homenknatypa HWIOITAK wu
TPUBUAJIbHBIEC HA3BAHUS CIIUPTOB.

DU3NYECKUE CBOMCTBA CHUPTOB. MEXKMONEKYISAPHOE B3aUMOACUCTBUE U
BOJIOPOJIHAS CBSI3b. BiusiHMEe BOJOPOJHON CBSI3M HA TEMIIEPATYPHI KUIMCHUS U
PacTBOPUMOCTH CITUPTOB.

XHUMHUYECKHME CBOMCTBA: B3aMMOJCHMCTBHUE CO IICJIOYHBIMU METaJlJIaMU,
OpPraHMYECKMMH UM  MHUHEPAIbHBIMH  KHUCIIOTaMH, T[allOr€HOBOJAOPOIaMH,
neruapartanvs (BHYTPUMOJEKYJSIPHAsT W MEXMOJICKYJISIpHAsA); OKHCIICHHE:
MOJTHOE ¥ YaCTUYHOE (MEPBUYHBIX — JI0 AJIbJACTUI0B, BTOPUYHBIX — JJO KETOHOB).

[lonydyeHne CHOUPTOB THUAPOJU30M TaJIOTE€HAJKAaHOB, THApaTaluen
ankeHoB. [losyueHne MeTaHoNa U 3TaHOJIa B MIPOMBINUICHHOCTH. [IpuMeHeHue
CcUpTOB. TOKCUYHOCTH CIUPTOB U HAPKOTUYECKUX CPEJICTB.

MHOroaToMHbIE CIHUPTHI. IDTWICHIIUKONIb (3TaHAMON-1,2) W rIMuepuH
(npomanTpuoii-1,2,3) Kak TpeaCTaBUTENN MHOTOATOMHBIX CIIUPTOB, UX COCTaB,
CTPOCHHUE U CTPYKTYpPHBIEC (DOPMYIIBI.

XHUMHUYECKHME CBOMCTBA: B3aMMOJCHCTBHE CO IICIOYHBIMHU METaJlIaMU,
OpPraHMYE€CKUMU UM  MUHEPAIbHBIMU  KUCJIOTaMH, TallOr€HOBOJOPOJaMH,
ruapokcuiom meau(Il) (kauecTBeHHasi peakiMs Ha MHOTOATOMHBIE CIHUPTHI).
[IpuMeHeH e STUIICHTIIUKOJIS U TJIUIIEpUHA.

B3aumocBsizb MEXKTY HACBHIIIEHHBIMH, HEHACBHIILIEHHBIMU
YIIJIEBOJAOPOJAMH U CIUPTAMHU.

®enonel. [lonsarue o dhenonax, onpeneneHue kinacca. CoctaB U CTpoeHUE
dbeHoma: MoJjekyysipHas W CTpyKTypHas (opmynsl. dusnyeckne CBOWCTBa
denona.

XMMHUYECKHE CBOMCTBA: B3aMMOJCHCTBHE CO IICIOYHBIMHM MeETalJIaMH,
pacTBopaMu TIiesioueld, OpOMUPOBAHHE M HUTPOBAHUE [0 APOMATUUECKOMY
anpy. KadectBennbie peakuuu Ha (eHos ¢ OpOMHOW BOJOM M pacTBOpamMu
coneit xene3a(lll). BsaumHoe BausiHUE TPyIIT aTOMOB B MOJIEKyJie ¢eHoma.

[Tomyuenue ¢eHona w3 TPOAYKTOB KOKCOBAHMS KAaMEHHOTO YTJIA,
xynopoenzona. Kymonbsnsiit crioco0. [Ipumenenne ¢enoa.

JleMOoHCTpauuu

8. Moaenu MOJIeKyJl METaHOJIa, 3TaHOJIa, dTUJICHTJIMKOJIS, TIIHIEPUHA.

9. CpaBHEHHME pACTBOPUMOCTH B BOJIE HACBHIIIEHHBIX OJIHOATOMHBIX
CITUPTOB.

10. B3aumoieiicTBrE dTaHOJIa C HATPUEM.
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11. I'openue 3TaHoIA.

JIaGopaTopHBI€ OIBITHI

2. Oxucnenne 3Tanona okcugom meau(1l).

3. BzaumoerictBre riutepusa ¢ ruapokcuaom meau(1l).

OCHOBHBIE TPEBOBAHUA

K PE3YJIbTATAM YUYEBHOU JIEATEJIBHOCTU YUAIIIUXCS

Yyamuecs 10JKHBI:

JaBaTh OINPEACICHUS MOHATHUAM: KHUCIOPOACOJEPKAIIUE OpPraHu4YecKue
COEIMHEHMS; CHUPTHI, (DEHOJBI;, CIIOXKHBIE 3(UPBI; TUAPOKCHIbHAS TPYMNIa;
BOJOPO/IHAS CBS3b; Peaklus OpOKEHUS;

OCYILIECTBJISAThH CIEIYIOUINE BUbI AEITEIbHOCTH

Ha3bIBaTh:

KayeCTBEHHbIE pEaklUUd Ha MHOTOATOMHBIE CIUPTHI U (HEHOI; OOIIYIO
(GbopMyJTy HACBIIEHHBIX OJHOATOMHBIX CHUPTOB; ONPEICICHUS KJIACCOB OJIHO-,
MHOT'OaTOMHBIX CIIUPTOB U (peHosoB; cnupthl no HoMeHknarype MIOITAK u
TPUBUAIILHBIMU Ha3BaHUSIMU, (DEHOJ; 00JIACTU MPAKTUUECKOTO MCIOJIb30BaHUS
COUpTOB U (DEHOJA; COCTaB U CTPOEHUE OAHO-, MHOTOATOMHBIX CIUPTOB M
deHona, cnocoObl MOTYYEHUSI HACBIIIIEHHBIX OJHOATOMHBIX CIIUPTOB U (EeHOIA;
XapakTep W3MEHEHUs1 (PU3NYECKUX CBOWCTB HACHIIICHHBIX OJAHOATOMHBIX
CIUPTOB B TOMOJIOTMYECKOM Py M NPUUYMHY UX U3MEHECHUS; XUMUYECKHE
CBOMCTBA HACBIIIEHHBIX OJJHOATOMHBIX CIUPTOB, STUIEHIJIMKOJIA, [IJIUUEPUHA U
dbeHona;

pa3iinyaTh:

TUIIBI XMMHMYECKUX pEakuuil CnupToB M (eHojia Mo ypaBHEHUAM U
cxemawm;

ONpPEIENATE:

MIPUHAUIE)KHOCTh OPraHMYECKOTO COEAMHEHUs K KIaccy CIHUPTOB U
(GeHOoJIOB MO CTPYKTYpHOH (hopMmyJie; MpOCTPAaHCTBEHHOE CTPOECHHUE MOJIEKYJI;
TUJICHTJIUKOJb, TIUUEPUH U (PEHON (PKCIEPUMEHTAIbHO IO KayeCTBEHHBIM
pEaKITUsM);

COCTAaBJISITh:

(GopMyny HACBILIEHHOTO OJAHOATOMHOIO  CIHPTA, JTHJICHIJIUKOJS,
rIuuepuHa, (¢eHosa (MOJIEKYJSIPHYIO, CTPYKTYPHYIO); MOJENHU MOJIEKYI
COUPTOB U (eHoJa; CTPYKTypHbIe (OpMYJIbl COUPTOB M (eHona mo wux
Ha3BaHUSIM; CXEMbl, OTPAKAIOIIME B3aMMOCBS3b MEXAY YTIJIEBOJOPOAAMH,
HACBIIEHHBIMA OJHOATOMHBIMU CHUPTaMH, (EHOJIOM; YpPaBHEHHUS pEaKIUi,
OTpa)arolllie U3yYeHHbIE XUMUYECKHE CBOMCTBA CIIUPTOB U (PeHOJa, CLIOCOOBI
UX MOJyYCHHUS;

XapaKTepPU30BaTh:
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CIOCOOBI TOTYUYEHUS] COUPTOB U ()EHOJA; CTPOCHUE CIUPTOB U (EHONA;
¢usnueckue CBOWMCTBA COUPTOB U (PeHONA; M3YUCHHBIE XUMUYECKHUE CBOWMCTBA
CIUPTOB U (PEHOIIA;

OOBSACHSITH:

B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMH HACBHIIIICHHBIX
OJIHOATOMHBIX CIUPTOB, (DEHOJIA; B3aMMOCBS3h YIJIEBOJAOPOIOB, HACKHIIIEHHBIX
OJIHOATOMHBIX CHHUPTOB, (EHOJIA; MPUUYMHBI CXOJCTBA XMUMHUYECKHUX CBOWCTB
TOMOJIOTOB HACHINIEHHBIX OJHOATOMHBIX CIUPTOB;, XUMHYECKHE CBOWCTBA
U3YYCHHBIX COCAMHEHHM C MO3UIIMN TEOPUU XUMHUECKOTO CTPOCHUS;

MIPOBOJIUTH.

XUMUYECKUNA SKCTICPUMEHT;

M0JIb30BATHCA:

y4eOHBIM MMOcoOMeM; TmpaBwiaMu O€30MacHOTO TOBEIACHUS MpU
oOpalieHMd C  BEHIECTBAMHU, XUMHUYECKOW TOCYJ0H, J1abOpaTOpHBIM
00Opy/I0BaHUEM U HarpeBaTeIbHBIMU TPUOOpaMHU;

MIPUMEHSTD:

U3YYCHHBIC TIOHATUS W 3aKOHBl TMPU  XapaKTEPUCTUKE COCTaBa,
(GU3MYECKUX U XMUMHYECKUX CBOWCTB CIIMPTOB, (PEHOJA; CLIOCOOOB MOTYyUYEHHUS
HACBIIICHHBIX OJTHOATOMHBIX CIIUPTOB U (heHoa.

Tema 4. Anpnerunsl (8 yacoB)

Anpaerunpl. OyHKIMOHANIbHAS] KapOOHMIIbHAS TPYIITA, €€ DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE cTpocHue. [loHsATME 0 KeToHax. @OYyHKIMOHAILHAA
aNbACTUHAS TPYIINa.

OnpeneneHue Kjacca alblerujioB. MeTaHaib M dTaHalb  Kak
NpEJCTABUTEN  allbJIETUJIOB, WX COCTaB, CTPOCHUE, MOJICKYJSIPHBIE,
CTPYKTYPHBIE U 3JIEKTPOHHBIE ()OPMYJIBI.

Hacebrmennsie anpaeruapl: oOmas ¢dopmyiia; U30MepUs YrIEpPOIHOTO
CKEJIETa U MEXKJIACCOBAsi U30MEPHUS C KETOHAMH.

Homenknatypa HIOITAK wu TpuBHanbHble Ha3BaHUSI AJIbJIETUJIOB.
dusnyeckne cBONCTBA alIbJIETUIOB.

XUMUYECKUE CBOWCTBA: BOCCTAHOBJICHHE JO CHUPTOB, OKUCIICHHUE 0
KapOOHOBBIX KHUCJIOT. KauecTBEHHbIE pEaKIMU Ha aJIbJCTUIHYI0 TPYIIY:
«cepebpstHOTOo 3epKasiay u ¢ ruapokcuaom meau(ll).

[Tonydyenue anpaerujioB OKUCIEHUEM MNEPBUYHBIX crUpTOB. [lomyueHue
ATaHallsl KaTAJMTUYECKUM OKHCIICHHUEM STHIIEHA W TUJpaTalueil aleTuieHa.
[IpumeHeHre MeTaHassl U STaHaJIs.

JleMoHCTpauuu

12. Mopenu MOJIEKY aJibJICTHJIOB.

13. Okucnenue anpaerua (peakius «cepeopsiHOro 3epKajiay).

JlaGopaTtopHbI€ OTBITHI
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4. Okucnenue anpaeruaa ruapoxcuaom meau(ll).

OCHOBHBIE TPEFOBAHUA

K PE3YJIbTATAM YUYEBHOU JIEATEJIBHOCTH YUAIIIUXCS

Yyamuecs TOJDKHBIL:

IaBaTh OMNpPENECIECHUS MOHATHAM: albICTUAbl, albJCTHUAHAS TPYIIIA;
peakuus MOJIMKOHAECHCAINH;

OCYILIECTBJIATH CICIYIOIINE BUBI ACATECIBHOCTH:

HAa3bIBATh:

KAUeCTBEHHbIE PEAKLIMU HA aJIbJECTUIHYIO Tpymimy; oOurywo (opmyiry
aNbJACTUIOB; ONPENEIICHUE KJIacca alabIAErUI0B; aJbJICrUIbl 10 HOMEHKIAType
HNIOITAK u  TpuBManbHBIMH  Ha3BaHUAMH; OOJIACTH  MPAKTHYECKOTO
VICIIOJIB30BAHUS AJIBACTUIOB; COCTAaB M CTPOCHUE OPTraHUYECKUX albICrUJIOB,
CHOCOOBI TTOJTYYEHUST alIbJIETUIOB; YCIOBUS MPOTEKAHUS M3YUYEHHBIX PEaKIINii;
(YHKIIMOHATIBHYIO QJIbJACTUIHYIO TPYIINY; XapaKTep H3MEHEHUS (PU3HUYECKUX
CBOWCTB aJIbJACTUAOB B TOMOJIOTMUYECKOM Py W NPUUYAHY HUX HU3MECHEHHS;
M3yYECHHbBIC XUMUYECKUE CBOMCTBA AJIbIACTUIOB;

pa3InyaTh:

MOJIEKYJIIPHBIE, CTPYKTYPHBIE U CKEJIETHBbIE (DOPMYIIBI allbJIETUAO0B; TUIIBI
XUMHUYECKUX PEAKIUN COEUHEHHI IO YPABHEHHUSM U CXEMaM;

ONPENETATH:

IIPUHAIJIEKHOCTh OPraHUYECKOTr0 COCIMHEHUS K KJIACCy aJbJIETUIOB IO
CTPYKTYpHOH (opMyJie; MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ allbJEerujioB;
TUTBl XUMHUYECKUX PEAKIUU alibJIeTUI0B; albACTHAbl (SKCIEPUMEHTAIBHO TI0
Ka4E€CTBEHHBIM PEAKIIUSIM);

COCTaBIIATH:

dopmyny anmpaeruna (MOJEKYISIPHYIO, CTPYKTYPHYIO); MOJIETH MOJIEKYT
METaHajsl M dTaHajsl; CTPYKTYpHbIE (POpMYJIbl albJACTUIOB MO0 WX HA3BAHUSIM;
CXEMbI, OTPAXKAIOIIUE B3aUMOCBSI3b MEXK]Y YIJIEBOJAOPOJAMHU, HACBHIIIEHHBIMU
OJIHOATOMHBIMU CIIUPTAMU U aJbJETUIAMU; YPABHEHUS PEAKIIUNA, OTPAKAOLIUE
M3YUYCHHBIC XUMUYECKHE CBONCTBA aJIbJACTUIOB, CIOCOOBI UX MOTYUYCHHUS;

XapaKTepHU30BaTh:

CIOCOOBI TMOJIYYEHUsI METaHajsi W OTaHaIsl; CTPOCHUE METaHalsl U
sTaHamsl; (U3MYECKHE CBOWCTBA albJICTHUAOB; W3YYEHHBIE XUMHYECKHUE
CBOMCTBA aJIbJICTHJIOB;

OOBSICHATD:

B3aMMOCBSI3b MEXAY COCTaBOM, CTPOCHUEM U CBOWCTBAMU AJIbJACTUIOB;
B3aUMOCBSI3b  YIJIEBOJAOPOJIOB,  HACBIIIEHHBIX  OJHOATOMHBIX  CIIHUPTOB,
aJbJETU/IOB; IPUYUHBI CXOJCTBA XUMUYECKHUX CBOMCTB TOMOJIOTOB aJIbICTUIOB;
XUMHUYECKUE CBOMCTBA H3YYEHHBIX COCAUHEHUNW C TIO3ULIUM TEOpPUU
XUMHUYECKOTO CTPOCHMUS;
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MIPOBOJIUTH:

XUMUYECKUNA SKCTICPUMEHT;

MOJIb30BAThCS:

y4eOHBIM ITOCOOMEM; TIpaBWJIaMH 0€30MacHOTO TOBEJACHUS TpHU
oOpallleHMM C  BEIIECTBAMHM, XHUMHYECKOM TOCYJIOH, Ja00paTOPHBIM
000py/I0BaHNEM M HarpeBaTeIbHBIMU MPUOOPAMH;

IPUMECHSTH:

W3y4YeHHBIC TIOHATHUS W 3aKOHBI TPU XapaKTEPUCTHUKE COCTaBa,
GU3UMYECKUX W XUMHYECKHUX CBOWCTB aibJCTHUIIOB; CIIOCOOOB TOTyYCHHUS
aJIbJICTHUIOB.

Tema 5. KapOonoBsie kucioThl (12 4acoB)

KapGonoBeie kucnotsl. DyHKIMOHANbHAA KapOOKCHJIbHAs TpyImma, ee
ANEKTPOHHOE H  MOPOCTPAHCTBEHHOE CTpoeHue. OnpeneneHue  Kiacca
KapOOHOBBIX KucioT. Kiaccudukanus kKapOOHOBBIX KHCJIOT: HACHIIICHHBIC,
HEHACBIIIEHHbBIC, APOMATHUYECKHUE; OJJHOOCHOBHBIE, IBYyXOCHOBHBIE.

HaceplieHHble 0THOOCHOBHBIE KapOOHOBBIE KUCIOTHI: COCTaB, CTPOCHUE;
00111as1, MOJICKYJISIPHBIE, CTPYKTYPHBIE U 3JEKTpOHHBIE (opmyiibl. M3omepus:
YTJIEPOTHOTO CKEJIeTa U MEKKJIaccoBasi (CO CIOKHBIMU d(UpaMu).

MypaBprHass M yKCyCHas KHUCJIOTBI KaK IPEICTABUTEIN HACHIIIECHHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCTOT. [lalbMUTHHOBAS U CTE€apUHOBAST KHCIIOTHI
KaK IPEICTaBUTENH BBICIIUX HACBHIIIICHHBIX KAPOOHOBBIX KUCIIOT.

Howmenknarypa MIOITAK u TpuBHasibHbIC Ha3BaHUS KapOOHOBBIX KUCIIOT.
dusnyeckue CBOMCTBA KapOOHOBBIX KHUCIJIOT. BinsiHue BOIOPOAHON CBS3U Ha
(du3nUeckue CBOMCTBA KUCIOT.

XUMHUYECKHE CBOMCTBA: V3MEHEHUE OKpacKu WHIAUKATOPOB,
B3aHMOJECHUCTBUE C METAJUIAMHU, OKCUJAMHU U THJIPOKCUIAMU METAIUIOB, COJIAMU
Oonee cnabbIX KHUCIOT. Peaknmu 3aMmemmieHus THAPOKCHIBHOW TPYIIBL: CO
COUPTaMHU C 00pa30BaHUEM CIOXHBIX dPUPOB (dTepuPUKALNN); aMMHAKOM H
aMuHaMd C O00pa3oBaHMEM aMHJIOB, 3aMEIICHHS aTroMa BOAopoAa Yy
O-yTJIepoAHOTO aromMa Ha aroMm ranoreHa. [lonstue o0 aHrugpuaax
KapOOHOBBIX KHCJIOT. (OCOOCHHOCTH OKHWCICHUS MYPaBbHUHOW KHCJIOTHI.
[Tomy4yenue kapOOHOBBIX KHCJIOT OKHCICHHEM aJKaHOB, IEPBUYHBIX CIUPTOB U
anbaerusio. [lonydyenne MypaBbHMHOM KUCIOTHI U3 okcuaa yriepoaa(ll).

HenacplillieHHbIE OJHOOCHOBHBIE KapOOHOBBIE KHUCJIOTHL. AKPHUIIOBasi,
OJICMHOBAasl, JIMHOJIEBAas M JIMHOJICHOBAs KHUCJOTBI: COCTaB, CTPOCHHUE.
XUMHUUYECKHE CBOMCTBA: MPUCOEAUHEHUE BOAOPOJIAa U TAJIOTCHOB IO JBOWHOU
CBSI3U YIJIEBOAOPOHOM TpyTinbl. KapOOHOBBIE KUCIOTHI B IPUPOJIE.

[IpumeneHne kKapOOHOBBIX KHUCIIOT.

B3auMocBsI3p  MeXAy YIIeBOAOPOJAMH, CIUPTAMH, AJIbIACTUIAMH,
KapOOHOBBIMH KHCJIOTAMH.
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JlemoHcTpanuun

14. Mopenu MoJiekya KapOOHOBBIX KUCIOT.

15. PactBopuMOCTh KapOOHOBBIX KHCJIOT B BOJE, JICHCTBHE Ha
WHIUKATOPBI.

16. OTHoOI1IEHHE OJEMHOBOM KHUCIIOTHI K pacTBOpaM IEpMaHTraHaTa KaJlus
U OpoMa; B3aMMOJICHCTBUE CO IIEJI0YbIO.

PacueTHble 3anaun

5. BriunciieHus 1o ypaBHEHHUSIM PEaKIid, MPOTEKAIOIINX B paCTBOpax.

[IpakTuueckue padoOThHI

2. CpaBHEHHUE CBOMCTB KapOOHOBBIX M HEOPTaHUYECKUX KUCIOT (1 gac).

OCHOBHBIE TPEBOBAHUIA

K PE3YJIbTATAM YUEBHOU JEATEJIBHOCTU YUAIIIUXCSI

Yuamuecs J0IKHbBI:

JaBaTh ONPEACIICHUS MOHITUSIM:

KapOOHOBBIE KUCJIOTHI, CIIOKHBIE 3PUPbI; KApOOKCHIIbHAS TPYyIIIA;

OCYLIECTBIISATh CIAEAYIOIINE BUABI JEATEIbHOCTH:

Ha3bIBaTh:

KaueCTBEHHBIC PEaKIMU Ha KapOOHOBBIE KUCIOTHI, OOIIyI0 (opmyity
KapOOHOBBIX KHCJIOT; OMpenesieHrne Kiacca KapOOHOBBIX KHCIIOT; KapOOHOBBIE
kucioTel 1o HomeHknatype MIOITAK u TpuBHanbHbIMU Ha3BaHUSIMU; 00JACTH
IPAKTUYECKOTO HCIOIb30BaHUSI KapOOHOBBIX KHCIIOT, COCTaB U CTPOCHHE
KapOOHOBBIX KHCIJIOT, CHOCOOBI TOJIy4eHHS KAapOOHOBBIX KHUCJIOT; THIIbI
XUMUUYECKUX PeaKIUii KapOOHOBBIX KHCIIOT; YCJIOBHS MPOTEKAHUSI W3YyUYECHHBIX
peakuuii ¢ yuactueM KapOOHOBBIX KHUCIIOT; (YHKIHOHAIBHYIO KapOOKCUIIbHYIO
rpynimy; Gusnyeckre CBOMCTBA KapOOHOBBIX KHUCIIOT; U3yYEHHbIE XUMHUYECKUE
CBOMCTBA KapOOHOBBIX KUCIIOT;

pa3nuyaTh:

MOJICKYJISIPHBIE, CTPYKTYpPHBIE H CKeJeTHbIe (OpMysbl KapOOHOBBIX
KHUCIIOT; TUIBl HM3YyYCHHBIX XUMUYECKHX PEaKIui KapOOHOBBIX KHUCIOT TIO
YpaBHEHUSIM U CXEMaM;

ONpPEeIETATh:

NPUHAAJIEKHOCTh OPraHMYECKOrO COEIMHEHHUS K KJaccy KapOOHOBBIX
KHUCIIOT MO CTPYKTYpPHOU (opMyre; TUMBI M3YYEHHBIX XMUMHYECKUX PpEaKIuil
KapOOHOBBIX KHCIIOT TIO YpaBHEHHMSIM M CXeMmaM; KapOOHOBBIE KHCIOTHI
(3KCIIEpUMEHTAIBHO MO KaUeCTBEHHOM peaKkun);

COCTAaBJISITh:

dopmyny KapOOHOBOW KHCIOTHI (MOJIEKYJAPHYIO, CTPYKTYPHYIO);
MOJICJId MOJIEKYJ] METAaHOBOM M 3TAaHOBOM KHCIOT; CTPYKTYpHBbIE (DOPMYIIbI
KapOOHOBBIX KHCIJIOT MO HMX Ha3BaHMUSIM; CXEMbI, OTPaKAIOUIUE B3aMMOCBS3b
MEXAY  YIJIEBOJOPOJAaMH, HACBIIIEHHBIMA  OJHOATOMHBIMU  CHUPTaMH,
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aJIbJIETUAMU U KapOOHOBBIMH KHCIIOTAMHU; YPABHEHUS PEAKLIM, OTpaKarOIINe
U3YYEHHbIE XHMHYECKHE CBOMCTBA KapOOHOBBIX KHUCJIOT, CIIOCOOBI HX
NOJIyYEHUS;

XapaKTepHU30BaTh:

CIOCOOBI MOJIyYEHHUS METAHOBOM M JTaHOBOW KHCJOT; CTpPOEHHUE
METaHOBOM M ATAHOBOM KHCIIOT; (PU3MYECKHUE CBONCTBA KapOOHOBBIX KHCJIOT;
W3Y4YEHHBbIE XUMHUECKHE CBONCTBA KapOOHOBBIX KUCIIOT;

OOBSICHATD:

B3aMMOCBSI3b MEXIY COCTaBOM, CTPOECHHUEM M CBOWCTBaAMHU KapOOHOBBIX
KHCJIOT; B3aUMOCBS3b YTJIEBOJOPOJOB, HACBIIIEHHBIX OJIHOATOMHBIX CIIMPTOB,
aJIbJIETUJIOB, KApOOHOBBIX KHUCIOT; MPUYUHBI CXOJCTBA XUMHUYECKUX CBOWCTB
TOMOJIOTOB ~ KapOOHOBBIX KHCJIOT, XUMHUYECKHE CBOMCTBA HM3YYEHHBIX
COEIMHEHM C MMO3ULUU TEOPUH XUMUYECKOIO CTPOEHUS;

IPOBOJUTE:

MaTeMaTUYECKUE BBIYMCICHUS TPU PEIIEHWHM PACUETHBIX  3ajay;
XUMUYECKUNA SKCIIEPUMEHT;

MOJIb30BATHCA:

y4eOHbIM MOocoOHMeM; TMpaBuUjaMu O€30MACHOrO MOBEAEHUS IpHU
oOpalieHUd C  BEHIECTBAMH, XHUMHUYECKOHW TIOCYJ0H, J1abopaTOpHBIM
000pyI0BaHWEM U HarpeBaTeIbHBIMU TPUOOpaMU;

PUMEHSITH:

U3YYEHHbIE TIOHATHS M 3aKOHBl TIPU XapaKTEPUCTUKE COCTaBa,
(U3MYECKUX, XUMUYECKUX CBOMCTB M CIOCOOOB TMOJYYEHUS KapOOHOBBIX
KHCJIOT.

Tema 6. Ciioxusie 3¢upsl. XKupsi (10 yacoB)

Cnoxubie »¢upbel. Onpenenenne kimacca. O0mas (opmyna, crpoeHue,
MOJICKYJISIpHASE U CTPYKTYpHast GOpMyIibl. DTUIOBBIA 3(DHUP YKCYCHOW KUCITOTHI
KaK MPEACTaBUTEND CIOXKHBIX d()DHUPOB.

N3omepusi: cTpyKTypHas B MEKKJIaccoBasi (¢ KapOOHOBBIMHU KHUCIOTAMM).
Homenknarypa WIOITAK u TpuBHalbHBIE Ha3BaHUS CIOXHBIX 3(UPOB.
®dusnyeckue CBOWCTBA CHOXHBIX 3PupoB. [lomydeHue CcrnoxHBIX 3PUPOB:
peakius srepudukaium, ee 00paTuMOCTb.

XHUMUYECKUE CBOMCTBA: TUAPOJIN3 (KHUCIOTHBINA U IIETOYHOM).

Crnoxnsle 3¢upsr B mpupone. [Ipumenenme. I[lommddupHbie BOIOKHA
(J1aBcan).

Kupsi. CoctaB, CTpO€HHE U HOMEHKIIATYPA TPUTIIHMLEPUI0B. DU3NUECKUE
CBOMCTBA. XHMMHUYECKHME CBOWCTBA: TUAPOJIW3, THUIPUPOBAHUE, OKHUCIICHUE.
buonoruyeckast poyib KUPOB.

Mpeina. Cunrernyeckue mororue cpeactsa (CMCO).
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JlemoHcTpanuun

17. ITonyyenue caoxHOro 3upa YKCYCHOM KUCIOTHI.

18. O6pa31sl cI0KHBIX AQUPOB, MOTUIGUPHBIX BOJIOKOH U TTOJIMMEPOB.

JlaGopaTopHbIE OTBITHI

5. UccnenoBanue CBOMCTB JKUPOB (pacTBOPUMOCTH, J0KA3aTEIbCTBO
HEHACBIIIIEHHOTO XapaKTepa OCTaTKOB KapOOHOBBIX KUCJIOT).

6. CpaBHeHUE CBONCTB MbLJIa U CHHTETUYECKUX MOIOIIUX CPEJICTB.

OCHOBHBIE TPEBOBAHUMA

K PE3YJIbTATAM YUYEBHOU JIEATEJBHOCTHU YUAIIIUXCS

VYyamuecs 10JKHBI:

JaBaTh ONPEACIICHUS TIOHATUIM: KUPBI;

OCYLIECTBIIATD CIAEAYIOIINE BUIBI 1EATEIbHOCTH:

Ha3bIBATh:

o01yt0 (GopMyiy CIOXKHBIX A(PUPOB; OMNpeeTeHUs KIACCOB CIIOXKHBIX
3¢UpOB U KUPOB; cloxHble 3upbl no HomeHkiIatype MIOITAK, croxHbie
3¢upsl W KUPHl TPUBHAIBHBIMH HAa3BaHUSAMH, OO0JIACTU MPAKTUUECKOTO
UCIIOJIb30BAaHUS CJIOKHBIX 3(UPOB U KUPOB; COCTAB U CTPOCHHUE CIIOKHBIX
3(UPOB U KUPOB, CIOCOO MOJYYCHHUS CIOXKHBIX I(PUPOB U KUPOB, THUIIBI
U3YYEHHBIX XHUMHUYECKUX PEAKIUU CIOXKHBIX 3(PUPOB M KHUPOB; YCIOBUS
IPOTEKAHUST M3YYEHHBIX pEaKUUi CIOXKHBIX 3(UPOB U KUPOB; (HU3MUECKHE
CBOMCTBa CJIOXHBIX 3(QUPOB U JKUPOB; H3YUYCHHbIE XMMUYECKHUE CBOWCTBA
CJIOXHBIX 3(DUPOB U KHUPOB;

pasnuyarh:

MOJIEKYJIIPHBIE, CTPYKTYPHBIE U CKEJIETHBbIE (POPMYJIIbI CIOKHBIX 3(hDUPOB
U JKMPOB; THIBI N3YUYEHHBIX XUMHUYECKUX PEAKITUN CIIOKHBIX 3PUPOB U KUPOB
110 YPAaBHEHHSIM U CXeMaM;

ONpENETATH:

MIPUHAUIE)KHOCTh OPraHUYECKOr0 COEIMHEHMS K KJIAacCy CIIOXKHBIX
3QUPOB U KUPOB MO CTPYKTYpHOH (OpMYyJie; TUIBI U3YUYEHHBIX XUMHUYECKUX
peakumii CoXHBIX F(PUPOB U KUPOB 10 YPABHEHUSIM;

COCTAaBJISITh:

dopMyity  cimoxxkHOro  3dupa  (MOJCKYJSAPHYIO,  CTPYKTYPHYIO);
CTPYKTYpHBIE (OPMYJIBI CIOXKHBIX J(PUPOB TO HUX HA3BAHUSAM, CXEMBI,
OTpaXKarollle B3aUMOCBSI3b MEXKy HACBIIIEHHBIMU OJTHOATOMHBIMU CIUPTaMH,
KapOOHOBBIMHM ~ KHCJIOTaMH, CIOXHBIMU dS(HUpaMu; ypaBHEHHS peaKIuil,
OTpakarollne U3y4YeHHbIE XUMUYECKUE CBOMCTBA CIIOXKHBIX 3(UPOB, CIIOCOO UX
MOJTyYEHUS;

XapaKTEepU30BaTh:

Croco0 TMOJIyYEHUsI CIOKHBIX 3(PUPOB; PU3HUECKUE CBOMCTBA CIIOKHBIX
3(UPOB; U3YUEHHbIE XUMUYECKUE CBOMCTBA CIIOKHBIX 3(UPOB;
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MIPOBOJIUTH:

XUMUYECKUMA SKCTIEPUMEHT,

MOJIb30BAThCS:

y4eOHBIM ITOCOOMEM; TIpaBWJIaMH 0€30MacHOTO TOBEJICHHS IpHU
oOpallleHMM C  BEIIECTBAMHM, XHUMHYECKOM TOCYJ0H, J1abopaTOpHBIM
000pyI0OBaHHWEM M HarpeBaTeIbHBIMH IPUOOPAMU;

PUMEHSTD:

W3y4YeHHBIC TIOHSATHS W 3aKOHBI TPU XapaKTEPUCTUKE COCTaBa,
(bU3NYECKUX, XUMUYECKUX CBOMCTB M CIIOCO0A MOJyYEHUS CIIOKHBIX 3(PUPOB.

Tema 7. Yrneoasl (16 gacos)

Yrnesonbl. Onpenenenue kiacca. O0mas hopmyna.

Momnocaxapusl. ['roko3a: coctaB, CTpoeHHe, PYHKIIMOHATIBHBIE TPYTIIIHI,
CTPOCHHE MOJEKYJbl. JIMHEHHass W IUKIMYECKUE O- U [-(hOopMbI MOJEKYJIBI
r1IOKO3bl. DpyKTO3a — M30MEP TIIHOKO3bl. DUBMUYECKUE CBOMCTBA TJIFOKO3bI U
(bPYKTO3BI.

[IpenacraButenu mneHTO3 — pubo3a u Ae3okcupuboza. CtpoeHue u
OMOJIOTrMYECKOE 3HAUCHUE.

XUMHUYECKHE CBOMCTBA TIIFOKO3bI: OKUCJICHHUE JI0 TJIFOKOHOBOW KHUCIIOTHI,
BOCCTAHOBJICHUE JI0 IIECTHATOMHOT'O CIUPTa copOuTa; OpokeHHne (CIHpPTOBOE,
MOJIOYHOKHUCJIOE, MaclsaHOKucaoe). KauecTBeHHbIE peaklMu Ha TJIOKO3Y:
«cepedpsHoro 3epkana» u ¢ ruapokcuaom Meau(ll). Haxoxnenue B mpupoe,
MOJIyYCHHUE Y IPUMEHEHUE TIIFOKO3BI.

Hucaxapuael. Caxapo3a Kak MpEICTaBUTENb HCAaXapuI0B, €€ COCTaB.
Monexynsapuas ¢opmyna. dusnyueckue cBoicTBa. XUMHUYECKHE CBOMCTBA!
ruaponus. [lonyyenue u npuMeHeHne caxapo3bl.

[IpeanpusTus mo mMpou3BOACTBY caxapa B PecryOnuke benapychs.

[Tomucaxapuapl. Kpaxman — mnpuponssld nosmcaxapuna. CrpoeHue
MOJIEKYJ KpaxMalia (OCTaTKu O-I1H0K03bl). du3znueckue cBOMCTBA.

XYWMHYECKHE CBOMCTBA Kpaxmana: TuApoiau3 (dhepMeHTAaTUBHBIMN,
KHUCJIOTHBIN ); peaKlys C HOJI0M (Ka4ECTBEHHAsl peaKIys Ha KpaxMmall).

[enmrosio3a — npupoHbINA nojaucaxapull. CTpoeHUE MOJIEKYI HEIUTI0I03bI
(octaTtku B-rar0K03b1). PU3MYECKHE CBOMCTBA.

XUMHUYECKHE CBOMCTBA LIEJUTFOI03BI: TOpPEHUE, TUAPOIU3,
B3aUMOJECUCTBAE C Aa30THOM KHCJIOTOM UM YKCYCHBIM aHTHAPUAOM C
oOpa3zoBaHHeM CJIOXHBIX 3(hupoB. HarypanpbHbie M MCKYCCTBEHHBIE BOJIOKHA.
[IpuMeHeHre LeTI0I03bl U €€ MPOU3BO/IHbIX.

3HaYeHUE yIIIEBOJAOB KaK MUTATEIbHBIX BEIIECTB.

JleMoHCTpauuu

19. OkwucrieHue riIroKo3bl (PEaKus «CepeOPSTHOTO 3epKaja).

20. I'uiponii3 caxapossbl.
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21. O6pa3Iel HICKYCCTBEHHBIX BOJIOKOH U TKAHEH.

JIaGopaTopHBI€ OIBITHI

/. B3aumoeicTBue rioKo3bl ¢ ruapokcuaom meau(1l).

8. U3yuenne  (Qu3nuecKkux CBOWCTB KpaxMmana. BzaummojeicTBue
Kpaxmaja ¢ HOJIOM.

[TpakTrueckue padoThI

3. 'mapoinus kpaxmaia (1 gac).

4. PerieHue dKCriepuMeHTaIbHBIX 3a7a4 (1 gac).

OCHOBHBIE TPEBOBAHUA

K PE3YJIbTATAM YUEBHOU JESATEJIBHOCTU YUAIIIUXCSI

Yyamuecs TOJDKHBIL:

JaBaTh OMPEACIICHUS OHITHSIM:

YTJICBO/IBI;

OCYILIECTBIISATh CJIEIYIOIINE BUIbI ACATEIbHOCTH:

Ha3bIBATh:

KaueCTBEHHBIC pPEAKIIMM Ha HU3YUYCHHBIC YTJIEBOJIbI; OOIIyI0 (Gopmyiy
YIJEBOJOB;  OINpEACICHHE Kjacca  yYIJIEBOJIOB; HM3YyYEHHBIE  YTIJIEBOMAbI
TPUBUAIBHBIMUA ~ HAa3BaHUSIMHU; OOJACTH MPAKTUYECKOTO  HCIOJb30BaHUS
W3YUYEHHBIX YIJIEBOJOB; COCTAaB M CTPOCHUE HW3YUYEHHBIX YIJIEBOJOB, THIIbI
U3YYEHHBIX XUMHUYECKMX PEaKlIHUi yIIeBOJOB; (u3nyeckue CBOMCTBA
YTJIEBOJIOB; U3YUYECHHBIE XUMUYECKHE CBOMCTBA YIIIE€BOJIOB;

pa3nuyarh:

MOJICKYJISIPHBIE U CTPYKTYpHBbIE (POPMYJIbI YIJIEBOJOB; TUIBI U3YUYECHHBIX
XUMUYECKUX PEaKIIMil yrieBOJIOB 110 YPAaBHEHUSIM U CXEMaM;

ONpPEeIETATh:

MPUHAJIEKHOCTh OPraHUYECKOr0 COEJUHEHUS K KIJIACCY YIJIEBOAOB IO
CTPYKTYpHO# (opMmyJie; CTpOe€HHWE MOJEKYJ yTIEBOJOB; TIIIOKO3Y M Kpaxmall
(3KCTIEpUMEHTAIIBHO M0 KAUECTBEHHBIM PEAKIIHIM);

COCTaBJIATh:

dbopMyJIbl  U3YUYEHHBIX YTJIEBOJOB (MOJIEKYJSPHbIC, CTPYKTYpHBIE:
IJIIOKO3bI, (PPYKTO3bI, Kpaxmala, LEJUTIOJIO3bl; MOJIEKYJISIpHAs — caxapo3bl);
YpaBHEHUSI pEaKIMi, OTPAKAIOUIMEe HW3YyUYCHHbIE XHUMHUYECKHE CBONCTBa
YIJIEBOJOB;

XapaKTepHu30BaTh:

CTPOCHHE TIIIOKO3bI, (PPYKTO3BI, Caxapo3bl, Kpaxmaya, IIeJUTIOJIO3HI;
¢bu3MYeCKne CBOWCTBA YIJICBOJOB, W3Y4YEHHBIE XHMHYECKHE CBOWMCTBA
YTJI€BOJIOB;

aHAJIM3UPOBATH:

pe3yJbTaThl J1a0OPATOPHBIX OIBITOB, MPAKTHYECKUX PadoOT; y4eOHYIO
uHdopMaIuio;



22

oOparaThbCs:

C BEIIECTBAMH, XMMUYECKON MOCYJI0H, JJaDOpaTOPHBIM O0OpPYJOBaHUEM,
npudopamu;

POBOAUTD:

XAMUYECKUHN IKCIIEPUMEHT;

H0JIb30BATHCS:

y4eOHBIM ITOCOOMEM; TIpaBWJIaMH 0€30MacHOTO  TOBEJACHUS  IIpHU
oOpalieHMM C  BENIECTBAMH, XUMHUYECKOM TOCYJ0H, J1aDOpaTOpHBIM
00Opy/ZI0BaHUEM U HarpeBaTeIbHBIMU MTPUOOpPAMU;

MPUMEHSITD!

U3YYCHHbIC TIOHSATUS W 3aKOHBl TPU XapaKTEPUCTUKE COCTaBa,
(U3NYECKUX U XUMUYECKHUX CBOMCTB YIJIEBOJIOB.

Tema 8. AzoTcoaeprkalnye opranndeckue coenuuenus (16 yacos)

Amunbl. Onpenenenue kiacca. Knaccudukanus amuHoB. M3omepus u
HOMEHKJIATYypa aMUHOB.

IlepBruuHBIC HACHIIIEHHBIC aMUHBI, 00Ias dhopMysia. AMHUHOIPYIIA, €€
AJEKTPOHHOE CTpOEHHE. MOJIEKYIApHBIE, CTPYKTYPHbIE W 3JECKTPOHHBIC
dbopmynbl. Du3NUECKHME CBOWCTBA MEPBUYHBIX HACHIIICHHBIX aMHUHOB.
XUMHUUYECKHE CBOWCTBA: OCHOBHBIE CBOMCTBA aMMHOB (pEaklUM C BOJOU H
KHUCJIOTaMU ), IOJIHOE OKUCJIEHUE.

AHWIMH Kak NpPEACTaBUTENIb apOMAaTUYECKUX aMHUHOB, €ro COCTaB U
cTpoeHue. MoJiekyisipHasi, CTPYKTypHas UM DJIGKTpOHHAs  (OpPMYJIbI.
dusnueckue CBOWCTBA. B3anMHOE BIHMSHUE aTOMOB B MOJIEKyJE AaHWJIMHA.
XUMUYECKUE CBOMCTBA: PEaKIMy aHWJIMHA N0 aMUHOTPYIIE (C KUCIOTaMHu) U
apoMaTu4yecKomy siapy (¢ OGpoMHOI BOOM).

[TonydyeHnne HACBIIIEHHBIX AMHWHOB U3 TaJOT€HAJIKAHOB M CIIHUPTOB,
BOCCTAaHOBJICHUEM HUTPOCOECAUHEHUM. [I[puMeHeHne aMuHOB.

CpaBHUTENbHAS XapaKTEPUCTHUKA CTPOEHUSI W CBOMCTB aMHUHOB U
aMMHaKa.

AmuHokuciotel. Onpenenenne kinacca. DyHKIMOHAIBHBIE TPYMIIbI
aMUHOKUCIOT. M30Mepus 1 HomeHknatypa: tpusruaibHas u MIOITAK.

o.-AMHHOKHUCIIOTBI. AMHHOYKCYCHasi KHCJIOTa KakK [MpPeICTaBUTEb
AMHHOKHCIIOT, €€ COCTaB, CTPOCHHUE MOJIEKYJIBI.

duznyeckue CBOWCTBA  O-aMUHOKMCJIOT. XHWMHUYECKHE CBOMCTBA
OL.-aMUHOKHCIIOT: B3aUMOJICHCTBHE C OCHOBAHUSIMU U KUCIOTaMH (aM(oTepHbIe
CBOMCTBA);  OOpa3oBaHME  CJIOXHBIX  J(QUPOB;  B3aUMOJACUCTBHE  C
amMuHOKHCITOTaMu (oOpaszoBanme menTtuaoB). I[lentumnas cBsizp. [lomydenue
O.-aMUHOKHCIIOT U3 OL-TaJIOr€H3aMEeIIeHHBIX KapOOHOBBIX KHUCIIOT.

[IpumeHenue W OWOJOTHYECKAss POJIb AMUHOKHCIOT. AMHUHOKHCIOTHI
3aMECHUMBIC U HE3AMECHUMBIE.
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CuHTeTHYeCKHUE TTOJIMAaMHTHBIC BOJIOKHA: KalPOH, HEHJIOH.

[IpeanpusaTuss Mo MPOU3BOJCTBY XMMHUYECKHX BOJIOKOH B PecmyOnmke
bemapyce.

benku — mnpupoaHbIE BBICOKOMOJEKYISIpHBIE coeauHeHus. CoctaB u
CTpoeHHE O€NKOBbIX MakpoMojekyna. [lepBuuHas, BTOpUYHas, TpEeTUYHAS U
YeTBEPTUYHAS CTPYKTYPhI OCIIKOB.

XUMHYECKHE CBONCTBAa OCJIKOB: THAPOJIN3, JCHATypallus, IBETHbIC
peaKIum.

buonoruyeckas posib OEIKOB.

JlemoHcTpauuu

22. Monenu MOJIEKYJI METWJIaMUHA W dTUJIAMUHA.

23. Jlenaryparys O€JIKOB.

JlabopaTopHbI€ OTBITHI

9. CBoiicTBa O€NKOB: JeHATYpallKsl, [IBETHBIC PEAKITUH.

[IpakTuueckue paboThI

5. Pemenue skcnepuMeHTaIbHBIX 3a1a4 (1 Jac).

OCHOBHBIE TPEBOBAHUA

K PE3YJIbTATAM YUEBHOU JEATEJIBHOCTU YUAIIIUXCSI

VYuamuecs J0IKHBI:

JaBaTh OMpPEACIICHUS] OHITHSIM:

aMUHBI, aMUHOKHUCIIOTHI (TJIUIMH, ajJaHuH, (DeHWIaTaHnuH, TITyTaMUHOBAs
KHCIIOTa, JIM3WH), OCIKHW, HOMEHKJIAaTypa aMHHOB M aMHUHOKHCIIOT; pPEaKIus
e TH3aIIH;

OCYIIECTBIISATH CIASAYIOIINE BUIBI JEATCIbHOCTH:

Ha3bIBATh:

W3Y4YEHHBbIE KAaueCTBEHHBIC peakiuu Ha Oenku; o0y (opmyy
NEePBUYHBIX  AMUHOB;  OMPENETCHUS  KIAaCCOB  TMEPBUYHBIX  aMHUHOB,
O.-aMUHOKHCIIOT W OCJIKOB; M3y4YCHHBIC MEPBUYHBIC aMHHBI OL-aMUHOKHCIIOTHI,
00JaCTH MPAKTUYECKOTO HMCIOJb30BAaHUS O.-aMHUHOKUCIOT U OETKOB; COCTaB M
CTpOCHHE TIEPBUYHBIX aMHUHOB, aMUHOKUCIOT U OCJIKOB, U3yUYECHHBIE CIIOCOOBI
MOJTYYCHUS TICPBUYHBIX aMHHOB, O.-AMUHOKHCIIOT U OEITKOB; THUITBI XUMHUYECKHUX
peaKiuil MepPBUYHBIX AMHUHOB, O.-aMUHOKUCIOT W O€JKOB; (DYHKIIMOHAIHHBIC
TPYIIIBI IEPBUYHBIX AMHUHOB, OL-aMUHOKHCIIOT U 0€JIKOB; (PM3UYECKHE CBOMCTBA
BCII[ECTB TEPBUYHBIX aAMHUHOB, O-aMHHOKHCIOT H OEJKOB, XHWMHYECKHUE
CBOICTBA MEPBUYHBIX AMHUHOB, O.-aMHUHOKHUCJIOT U OEJIKOB;

pasnuyaTh:

CTPYKTYpHbIE H  CKeJleTHbIe  (OpPMYyJNBI  TIEPBUYHBIX  aMUHOB,
OL.-aMUHOKHCIIOT ¥ OCITKOB; THUITBI H3YYCHHBIX XUMUYECKUX PEAKIIUNA MIEPBUIHBIX
aMUHOB, O.-aMUHOKHCIIOT ¥ OCJIKOB 110 YPaBHEHHUSM M CXEMaM;

OTIPEICTIATH:
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MPUHAJICKHOCTh OPTraHUYECKOTO COSIWHEHUS K TICPBUYHBIM aMHUHAM,
AMUHOKHCIIOTaM W OellkaM 10 CTPYKTYpHOH ¢GopMmyJsie; THITBI XHUMHUYECKUX
peakiuil MEepPBUYHBIX AMUHOB, O-aMHUHOKHCJIOT W OCJIKOB MO YpPaBHEHUSIM;
0eNKY (PKCTIEPUMEHTAIHHO 0 KAYECTBEHHBIM PEAKITUSIM ),

COCTAaBJISITh:

(opMynbl TEPBUYHBIX aMHHOB (MOJIEKYJISIDHBIE U  CTPYKTYpPHBIE),
O.-aMUHOKUCIIOT (CTPYKTYpHBbIE), O€NKOB (IEPBUYHON CTPYKTYPHI); CXEMBI,
OTpaXKarolllie B3aUMOCBS3b MEXKAY YIJIEBOJOPOJAaMU U MEPBUYHBIMU
HACBHIIICHHBIMM ~ aMHHaMHU;  MEXAy  KapOOHOBBIMH  KHUCIOTaMHU U
O.-aMUHOKHCIIOTAMHU;  ypaBHEHUS  pEaKUUi, OTpa)xarolue  HU3YUYCHHBIE
XUMUYECKUE CBOMCTBA MEPBUYHBIX HACHIIIEHHBIX AMUHOB U OL-AMUHOKHCIIOT;
U3YYEHHBIE CIIOCOOBI TIOJYYEHHS TEPBUYHBIX HACBIIIEHHBIX aMHHOB U
OL-aMUHOKHUCIIOT;

XapaKTepU30BaTh:

CrocoObl  TMOJY4YEHUsS  TEPBUYHBIX  HACHIIICHHBIX  aMHUHOB U
O.-aMUHOKHCIIOT; (DU3UYECKHE CBOMCTBA MEPBUYHBIX HACBHIIICHHBIX aMHUHOB H
OL-aMHUHOKHUCIIOT; U3yYeHHbIE XUMUUECKUE CBOMCTBA MTEPBUYHBIX HACKHIIICHHBIX
aMUHOB U O.-aMHUHOKHCIIOT;

OOBSACHSITH!

B3aMMOCBSI3b MEX]y COCTaBOM, CTPOCHHEM W CBOMCTBAMHU MEPBUYHBIX
HACBHIIICHHBIX AMWHOB H O-aMHUHOKHUCJIOT;, B3aWMOCBS3b YIJIEBOJIOPOJIOB,
NIEPBUYHBIX HACBIICHHBIX aMHWHOB M O-aMHHOKHCIIOT;, TPHYHUHBI CXOJCTBA
XUMUYECKAX CBOHCTB TOMOJIOTOB IIEPBHYHBIX HACHINIEHHBIX AaMHHOB,
XMMHYECKHE CBOWCTBA M3YyUYEHHBIX COCIWHEHUH C TO3UIUU  TEOPHUH
XUMHYECKOTO CTPOCHUS;

aHAJIM3UPOBATh:

pe3ynbTaThl 1aO0OPATOPHBIX OMBITOB, MPAKTUUYECKUX pPadboT; ydeOHYIO
uH(dOpMaIHIo;

oOpararscs:

C BeILleCTBAMM, XMMHUECKON MOCYAOM, JJaDOpaTOPHBIM 00OpYI0OBaHUEM,
npudopamu;

IIPOBOJIUTH:

XUMUYECKUM HKCIIEPUMEHT; MOJEIUPOBAHUE MOJIEKYJ OpPTraHWYECKHUX
COCJIMHCHU;

MOJIb30BATHCA:

y4eOHbIM MocoOMeM; MpaBUiiaMu  OE30MACHOTO  MMOBEACHUS  IPH
oOpameHMu C  BENIECTBAMHU, XHUMHUYECKOH TIOCYJIOH, J1abOpaTOpPHBIM
000pyI0BaHUEM U HArpeBaTeIbHBIMU TPUOOpaAMU;

IPUMEHSTD:
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HN3YYCHHBIC IIOHATHA W 3aKOHBI IIPH  XApPaKTCPUCTHKEC COCTaBa,
(1)I/ISI/I‘-ICCKI/IX, XUMUYECKUX CBOMCTB M CIHOCOOOB IMOJYUYCHHUS IICPBUYIHBIX
HaCbhIIIICHHBIX aMHWHOB U (.-aMHWHOKHUCJIOT.

Tema 9. O0001IEHNE U cCHUCTEMATH3aAlMs 3HAHUHN 110 OPTaHUYECKON XUMUU
(6 yacon)

MHoroo0pa3ue opraHu4eCKuX COeIUHCHUM.

Knaccudukamnms opraHU4ecKrux BEIIeCTB.

B3auMocCBsI3b  MeXAy OpPraHUYECKMMH COCIUHEHUSMH Pa3IMYHBIX
KJIACCOB.

3aBUCHUMOCTH CBOMCTB BEILIECTB OT CTPOCHHS MX MOJEKyI1. OCOOEHHOCTH
CTPOCHUS U CBOMCTB BRICOKOMOJIEKYJIAPHBIX COCIMHECHU.

Oprannueckue COeTMHEHHUS BOKPYT HAC.

[IpakTuyeckue padboThI

6. Pacno3HaBaHue 1 M3y4eHUE CBOMCTB IJIACTMACC U BOJIOKOH (1 yac).

OCHOBHBIE TPEBOBAHU A

K PE3VJIbLTATAM YUYEBHOU JNEATEJIBHOCTHU YUAIIMUXCA

VYuamuecs J0IKHBI:

7aBaTh  ONpPEACICHUS TOHATHUAM: KIacCU(HUKAIMSA  OPraHUYECKHUX
COCIMHCHUM;

OCYILIECTBIISATh CJICIYIOIINE BUJIbI ACATEIbHOCTH:

pasyinyarh:

TOMOJIOTH; HW30MEPhI; MOJICKYJISIPHBIE, CTPYKTYpHBIE U CKEJETHBIC
GbopMyNnBl  OpPraHMYECKHWX  COCIMHCHWUM, THIBI XHUMHUYECKUX  PeaKIun
OPraHUYECKUX COCIMHEHUM M0 YpaBHEHUSIM U CXEMaM;

ONPECTSATh:

MPUHAJJICAKHOCTh OPTAHUYECKOTO0 COCIMHEHUS K OMPEACICHHOMY KJIacCy
0 CTPYKTYpHOH ¢dopMyIe; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI;, THIIbI
XUMUYECKUX  PEAKIUM  OpPraHMYECKUX COCJMHEHUN 1O  ypaBHECHUSIM;
OpraHUYECKHE COCTUHEHUS (PKCIIEPUMEHTAIHLHO MO0 KaY€CTBEHHBIM PEAKITUSIM);

COCTAaBIISITh:

CXEMBbI, OTPAKAIOIINE B3aUMOCBSI3b MEXKIY OPraHMYECKMMH BEIIECTBAMU
pa3IMYHBIX KJIACCOB; YPABHEHUS PEaKIM, OTPAKAIOIINE XMMUYECKUE CBOMCTBA
M3YYEHHBIX BEIIECTB U CIIOCOOBI UX MOJYYSHHUS;

XapaKTepU30BaTh:

CIOCOOBI TIOJYUYEHHUSI OPraHUYECKHUX BEILECTB; CTPOCHUE BEILECTB; THII
XUMUYECKON CBs3M; (PU3MUEeCKHe CBOMCTBA OPraHUYECKUX COCJAMHEHUM
OTPE/ICICHHOTO KJIacca; XUMHMYECKUE CBOMCTBA OPTaHUMYECKUX COCIMHEHUU
ONpeJICICHHOTO KJlacca;

OOBSICHATE:



26

B3aMMOCBS3b MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBAMHU OPTaHUYECKHUX
BEILIECTB; B3aMMOCBSA3b OPraHUYECKUX COCIMHEHUW Pa3JIMYHBIX KJIACCOB;
OPUYMHBI MHOrooOpa3usi OpPraHWYeCKUX BEUIECTB; IMPUYMHBI MPOSIBICHUSA
OpPraHMYECKUMH COEAMHEHUSIMU aM(OTEPHBIX CBOMICTB; HPUYMHBI CXOJICTBA
XUMHAYECKUX CBOMCTB OPTaHUYECKUX COCAMHEHUM OJHOIO KJIACcCa; XUMUYECKUE
CBOMCTBA OpPraHUYECKUX COCAUHEHHUM C IIO3ULHUM TEOPUH XUMHUYECKOIO
CTPOCHHUS;

IIPUMEHSTD:

V3YUYCHHBIE TIOHATHS M 3aKOHBI IIPU XapaKTEPUCTUKE COCTABA U CBOMCTB
BEILECTB, XUMUYECKHUX PEAKIIHI1, CIIOCOOOB MOJyUYEHHSI BEIIECTB.

['JTABA 3
COLEP)KAHUME YUYEBHOTI' O IIPEJIMETA B XI KJIACCE.
OCHOBHBIE TPEBOBAHIA K PE3YJIbTATAM
YYEBHOM JEATEJILHOCTU YYAILIMXCS

Tema 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMUU (16 4acoB)

OcCHOBHBIC MOHSTUS XUMHUU. ATOM, MOJIEKYJIa, BEIIECTBO. XUMUUYECKUN
sanemeHT. lIpocTeie W clloXkHBIE BemecTBa. BemectBa MOJEKYISIPHOTO H
HEMOJIEKYJIIPHOTO CTpoeHusl. DopMysibHas €TUHUIA.

Baxnenime kinaccbl HEOPTaHUYECKUX COCIMHEHUN: OKCUJIbI, OCHOBAHMS,
KUCIIOTBI W COJU, UX KiacCU(UKaIMsg, Ha3BaHUS, CHOCOOBI TMOIY4YEHHUS U
XMMUYECKUE CBOMCTBA.

B3aumocBs3b MEXy KJIacCaMy HEOPTaHUYECKUX COCMHEHUM.

KosnuecTBeHHbIE XapaKTEPUCTUKU BEIECTBA: Macca, MaccoBasi J0Js
AJIEMEHTAa B BEIIECTBE, KOJUYECTBO (XUMHUYECKOE KOJUYECTBO), MOJISpHAs
Macca, MOJIIpPHBIA 00beM (Ta3oB).

[Tonsate o crexuoMeTpuu. 3aKOH COXPAHEHUS MaCChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA.

3aKk0H O0OBEMHBIX OTHOIICHUU. 3aKOH ABoraapo. MossipHbIE 00BEM U
MOJISpHAst KOHIIEHTpaIMs Tasa.

JleMoHCTpauuu

1. O6pa3upl HEOPraHUYECKUX BEUIECTB.

2. OnbITHI, TOKA3bIBAIOIIME BBIMOJHEHWE 3aKOHA COXPAHEHHS MAaCChl
BEILIECTB B XUMHYECKHUX PEAKIUAX.

Pacuernrle 3agaun

1. Pacder o00BEeMHBIX OTHOIICHHWH Ta3000pa3HBIX  BEIIECTB 10
XUMUYECKUM YPAaBHEHUSIM.

2. Berancienue MOIsIpHON KOHIIEHTpAIIUK rasa.
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OCHOBHBIE TPEFOBAHUSA

K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUYAIIIUXCS

Yuamuecs 10 KHBI:

NaBaThb  ONPENEJICHUS  MOHATHSAM:  BENIECTBO; aTOM, MOJIEKYJIa,
XUMHAYECKUUA JJIEMEHT; IMPOCTOE U CJIOXKHOE BEIIECTBO; XHUMHUYECKOE
COEIMHEHHE; XUMHUUecKas (HopMylia; KOJIMYECTBO BEIECTBRA;

XUMUYECKasi peaKIus; TUIBl XUMUYECKUX peakuuid (CoequHEHUs,
paslioKEHUsl, 3aMelleHus, OoOMEHa); peakius HeUTpaln3alii; KJIacChl
HEOPTaHWYECKUX COCAMHEHUI: OKCUJbI (OCHOBHBIC, KUCIOTHBIE, aM(POTEPHBIE,
HECoJ1e00pa3yIolue), KHUCJIOTHI (omHO- u MHOTOOCHOBHBIE,
KHUCJIOPOJICO/IEpIKAIME U OECKUCIOPOJHbIC, CUJIbHBIE W CJIa0ble), OCHOBaHUS
(menouyn u cimabble OCHOBaHUS), aM(POTepHBIC THAPOKCUIBI, COIU (CpEHUE U
KHCJIBIE);

OCYILIECTBJISATH CIEIYIOIINE BUIbI AESTEIbHOCTH:

Ha3bIBATh:

GbOpMYyJIMPOBKH 3aKOHOB: COXPAHEHHUSI MacChl BEIIECTB, ITOCTOSHCTBA
cocTaBa, ABOTaJIp0, 00bEMHBIX OTHOIIICHUH;

BEILIECTBA MO XUMHUUYECKUM (DOpMyJiaM; KJIacChl COSITMHEHUMN; TPU3HAKU U
YCJIOBUSL NPOTEKAHUS XMMHYECKHX PEaKIHil; THI XUMHYECKOM PEaKIUH IO
YPaBHEHHUIO;

XapaKTepHU30BaTh:

XUMHUYECKHE CBOMCTBA COECIMHEHUN PA3JIMYHBIX KJIACCOB; B3aHMMOCBS3b
MEXK]y KJIacCaMU HEOPraHUYECKUX COCIMHEHUNT;

IPOBOJAUTE:

MaTeMaTU4YECKUE BBIYUCIICHUS TIPU PEIICHUN PAaCUETHBIX 3a]1ay;

MOJIb30BaThCA:

y4eOHBIM TIOCOOMEM; TaOJMIEH pPacTBOPUMOCTH KHCIIOT, OCHOBaHHUI,
coseil B Boje; Tabmuiei «llepuomnueckas cucreMa XUMHYECKHUX DJIEMEHTOB
JI. 1. MenneneeBa»; mpaBujiaMu 0€30MACHOTO TOBEACHUS MPU OOpAIICHUH C
BEII[ECTBAMH, XUMHUYECKOW TIOCYJI0M, JabopaTOpHBIM OOOPYIOBaHHEM U
HarpeBaTeIbHbIMU TPUOOpaAMHU.

Tema 2. Ctpoenue aToma u nepuoauyeckuit 3akoH (14 yacon)

SAnepnas moxenb ctpoeHuss aroma. CoctaB aTOMHOIO siipa. ATOMHBIM
HOMEp, MaccoBoe yucio. OU3ndecKuid CMBICI aTOMHOI'O HOMEPA XUMHUYECKOTO
AJIEMEHTA.

Hyxnunasl 1 n3otonsl. SIBneHne paliOaKTUBHOCTH.

CocrosiHue 37eKTpoHa B aroMe. ATOMHasi opOuTanb. DHEPreTUUeCKUi
ypOBEHb, SHEPIeTUYCCKUN MOAYypOBEHb, S-, p-, d-, f-opOurtanu. OcHOBHOE |
BO30YXKJICHHOE€  COCTOSIHUSI ~ aToMa.  JJIEKTPOHHO-rpaUueCKue  CXEMBl,



28

AJIEKTPOHHBIE KOH(UTYpallUh aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB.
S-, p-, d-, f-DneMeHTEHI.

Ileppoanyeckuidi 3aKOH W TEPUOJUYECKAs CHUCTEMA XUMHYECKUX
aneMmeHToB [l. 1. MeHaeneena.

[lepnoaM4HOCT, M3MEHEHHSI ATOMHOIO pPaanyca, METAJUIMYECKUX U
HEMETAUIMYECKUX  CBOMCTB, BJEKTPOOTPHULATEIBHOCTA C  YBEJIUYECHUEM
aTOMHOTO HOMEpa 2JIEMEHTOB A-rpymnmn. M3mMeHeHue KHCIOTHO-OCHOBHBIX
CBOWCTB OKCHJOB WM THUIAPOKCUIOB C YBEIMYEHHEM ATOMHOIO HOMEpa s
AJEMEHTOB A-Tpymm. Y CHJIEHUE KUCIOTHBIX CBOMCTB OKCUJIOB U TUAPOKCHUIOB C
YBEIIMYEHUEM 3HAYCHUS CTENEHU OKHCIIEHUS »JJIEMEHTAa B COCAWHCHUH.
PU3UYECKUN CMBICII HOMEpPA IIEPUOJa U HOMEpPA IPYMIIHL.

XapaKTepUCTUKA XWMHUYECKOTO JJIEMEHTA II0 €ro IMOJIOKECHUI B
MEPUOJUYECKON CHUCTEME M CTPOCHHIO aTOMa. 3HAYE€HHE MNEPUOJAHYECKOTO
3aKOHa.

JlemoHcTpannun

3. Tabnu1ibl IEpHOAMYECKON CUCTEMBI.

OCHOBHBIE TPEBOBAHUA

K PE3YJIbTATAM VUEBHOU JEATEJIBHOCTU YUAIIIUXCSI

VYuamuecs J0IKHBL:

JaBaTh OMNpEACICHUS TMOHATUAM: aM(OTEpHOCTh; MepUOAUYECKas
CHUCTEMa XMUMHYECKUX 3JIEMEHTOB (TIEPHO/I, TPYIIa);, OTHOCUTEIbHAs aTOMHAas
Macca; paguyc aToMa; W30TOIbl; PaANOAKTHUBHOCTh, aTOMHAsl OpOUTaNb; S-, p-,
d-opOuTanu, sHEPreTHYECKUI YPOBCHb, IMMOAYPOBEHbB; JIEKTPOHHO-TpadHrueckast
cxema, popMyra 3EKTPOHHON KOH(DHUTYpAIMH; JIEKTPOOTPHUIIATSIIBHOCTD;

OCYIIECTBIISATH CIASAYIOIINE BUIBI JEATCILHOCTH:

Ha3bIBATh:

(bopMyTUPOBKY IEPHOINYECKOTO 3aKOHA,;

COCTAaBJISITh:

(GOpMyTIBI  ANEKTPOHHBIX KOHPUTYpAIlMM W DIEKTPOHHO-TpaduuecKue
CXEMBI 3arOJIHCHUs DJICKTPOHAMH SJIEKTPOHHBIX CIIOEB aTOMOB XHUMHYECKHX
AJIEMEHTOB TIEPBBIX YETHIPEX TIEPHOJIOB IEPHUOTUISCKON CHCTEMBI;

XapaKTEePU30BaTh:

XUMUYECKUE DJIEMEHTHI IO TOJIOKEHUIO B TEPUOJAMYECKON CHUCTEME U
CTPOCHHUIO aTOMOB; 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB aTOMOB XMMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM BEHIECTB (IIPOCTHIC BEIIECTBA, BOJOPOIHBIC
COCIMHEHMS, OKCHIIbI, THAPOKCHIBI) Ha OCHOBE IIOJIOKEHUS OJJIEMEHTa B
IIEPUOIUYECKOUN CUCTEME;

OOBSICHATH:

¢u3udecKuii CMBICII aTOMHOTO HOMEpa, HOMepa IepHoja M HoMepa
rpynmbel (s A-rpymmm); 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB aTOMOB
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XUMUYECKHUX AJIEMEHTOB TSI SJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB;
MOJI30BATHCA:
y4ueOHBpIM TTocoOmem; Tabmuiei «llepuoamdeckas cucreMa XUMHUYECKHX
anementoB JI. U. MenaeneeBa»; mpaBwiamMu 0€30MacHOTO IIOBEICHHS IPH
oOpallleHMM C  BEIIeCTBAMM, XHUMHYECKOM TOCYJ0H, J1abOpaTOpHBIM
000pyIOBaHHEM M HarpeBaTeIbHBIMHU MPHUOOPAMH.

Tema 3. Xumudeckas CBs3b U CTpoeHUE BellecTBa (16 4acon)

[Ipupoga w TUOBI XUMHUYECKOW CBs3UM  (KOBaJCHTHAsl, WOHHAas,
Metainyeckas). llonsipHass W HemoJisipHas KOBAJIEHTHas CBs3b. KpaTHOCTH
CBSI3U.

OOMEHHBII ¥  JOHOPHO-AKIENTOPHBIM  MEXaHU3MBI  0Opa30BaHUS
KOBAJICHTHOM CBSI3U.

BanieHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB A-rpyni. BajgeHTHOCTh U
CTEIICHb OKUCIICHHUS.

I'ubpuauzanmss aTOMHBIX OpOMTalle M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT OpPraHWYECKMX M HEOPTraHMYEeCKUX COCAMHEHUM (yIJIeBOAOPO/IbI,
aMMHaK, MIOH aMMOHWUS, BOJIA).

MexXMONEKyIJISIpHOE  B3aUMOJACUCTBUE. BiusHUEe MEXMOJIECKYISPHOIO
B3aMMO/ICCTBUS HA arperaTHOE COCTOSIHUE BellecTBa. BogopoaHas cBsi3b U €€
BIIUSIHUE Ha (PM3UYECKHE CBOMCTBA BellecTBa. BogopoaHas CBsI3b B IPUPOTHBIX
00BEeKTaXx.

Tumnel KpUCTAIUTMYECKUX CTPYKTYp: aTOMHasi, MOHHAs, MOJICKYJSpHAasi,
METaAJJTUYECKasl.

JleMoHCTpauuu

4. O06pa3libl BEIIECTB C Pa3IMUYHBIM TUTIOM XUMUYECKOU CBSI3U.

5. Kpucramnuueckne  pemieTku BEHIECTB C  Pa3IMYHBIM  TUIIOM
XAMHWYECKOMN CBS3U.

JlabopaTopHbIE OTIBITHI

1. CocraBnenue Mmojesied MOJIEKYJd HEOPraHMYEeCKUX M OPraHUYECKUX
COCIMHECHUN.

OCHOBHBIE TPEBOBAHU A

K PE3VJIbTATAM YUEBHOU JNEATEJIBHOCTHU YUAIIUXCA

Yyamnuecs TOJDKHBL:

JlaBaTh OIPENEIICHUS TMOHSATHUSAM: BaJICHTHOCTb; BaJICHTHBIE AJIEKTPOHBI;
XHMMHUYECKas CBs3b;, KOBAJICHTHAs CBSA3b: MOJISIPHAS U HEMOJISIpHASI OJUHApHAS U
KpaTHasi (JBOMHas, TpPOMHas), O-CBS3b, T-CBA3b, CONPSIKEHHAsS, MENTHIHAS,
BOJIOPOJIHAS; JJIMHA CBSI3U, BAJICHTHBIN YToJI; KPaTHOCTb CBSI3W; MOH, MOHHAs
CBSI3b;  METAJNIMYECKass  CBsI3b;  MEKMOJICKYJSIPHOE  B3aMMOJICHCTBHUE;
BOJIOPOAHAs]  CBSI3b,  JUIIONb, AaTOMHBIEC, HOHHBIE, METAJUINYECKHUE,
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MOJIEKYJISIPHBIE KPUCTAJUIBI; CTETIEHb OKUCIICHUS,

OCYILIECTBJIATH CICIYIOUINE BUIBI AEATEIBHOCTH:

pa3Inyark:

BEIIECTBA C PA3JIMYHBIM TUIIOM XUMUYECKOU CBSI3U 1O (popmyiam;

OIIPEACIIATH:

BAJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKOTO 3JIEMEHTA 10 (popmyie
COCMHEHUS; TUI XHUMHYECKOW CBSI3U (MEXIy METAIUZIOM M TaJOr€HOM;
BOJOPOJIOM M HEMETAIUIOM; MEXIy aTOMaMH HEMETAJUIOB C pPa3jIMYHBIMH
3HAYEHUSMHU JIEKTPOOTPULATENIBHOCTH; B IPOCTHIX BEIIECTBAX);

MIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJd C TMO3ULIHMH TUOpUAN3alud
aTOMHBIX OpOUTaseH;

COCTaBIIATH:

CTPYKTYpHbIE (POPMYJIbI BEIIECTB MOJIEKYJIIPHOTO CTPOCHHUS;

XapaKTepHU30BaTh:

MEKMOJIEKYJISIPHOE B3AUMOJECHCTBUE;

OOBACHSITH:

MEXaHM3Mbl OOpa30BaHUSI XUMHUYECKOW CBSI3U: HOHHOM, KOBAJIECHTHOU
(0OOMEHHBIN U JOHOPHO-AKLENTOPHBIN ), METAININYECKOM;

BIIMSIHUE MEKMOJIEKYJISIPHOTO B3aMMOJCHCTBHS HA arperaTHOE COCTOSIHUE
BEILIECTBA,;

II0JIb30BaThCA:

y4eOHBIM TTocoOmeM; Tabmuien «Ilepumoamdeckas cucreMa XUMHUYECKUX
anemeHToB JI. 1. MenneneeBa»; mnpaBuwiamMu O€30MACHOTO MOBEACHUS MPHU
oOpalieHMd C  BEHIeCTBAMH, XUMHUYECKOM TOCYJ0H, J1abOpaTOpHBIM
000pyI0BaHUEM U HAarpeBaTEIbHBIMU IPUOOPAMHU.

Tema 4. Xumnueckue peakiuu (14 gacon)

Knaccudukanmss XuMUYECKUX PEAKITUH.

TeroBoii  3ddekT Xumuyeckod peaknuu. Peaknuu 9K30- U
SHAO0TEPMUYECKHUE. TepMOXUMUYECKUE YPABHEHMUSI.

CKOpOCTh XMMHUYECKUX pPeakiuil. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX
peakiuii OT NPUPOJBI PEarupyroIIuX BEHIECTB, KOHIEHTpAIMU (3aKOH
JNEUCTBYIOLIUX Macc), TeMIepaTyphl, IO IU MMOBEPXHOCTHU
CONPUKOCHOBEHUS, HAIMYHUS KaTalnu3aTopa.

OOparuMOCTh ~ XUMHUYECKUX  peakiuil. XHWMHYECKOe pPaBHOBECHE.
CMelieHne XMMHUYECKOTO PaBHOBECHS TOJ JCHCTBUEM BHEMIHUX (DaKTOpOB
(mpunuun Jle [laTense).

OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC PEAKIIUKM. BakHEHIINe OKUCIUTETU
U BoccTaHOBUTEIU. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC MPOIECCHI B TIPUPOJIC,
TEXHUKE, OBITY.

JleMoHCTpaunu
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6. DK30- ¥ IHAOTEPMUYECKHE MPOIIECCHI.

/.3aBUCUMOCTb  CKOPOCTM XHMMHUYECKMX pPEakiuid OT IUIOUAau
MOBEPXHOCTH COMPUKOCHOBEHHUSI pEarupyroInux BEIIECTB.

8. Karanmutuueckoe W HEKaTaJIUTHYECKOE PpaA3JIOKEHHUE TMEPOKCHIA
BOJZIOpO/IA.

9. JleticTBuEe YKCYCHOM M CEpHOM KUCIIOT Ha IUHK (KEJe30).

10. OkucauTeILHO-BOCCTAHOBUTEIIBHBIC PEAKITUU.

PacueTrHble 3amauu

3. PacueTsl Mo TEPMOXUMUYECKUM YPABHCHHSIM.

JIaGopaTopHBI€ OIBITHI

2. UccnenoBanue BIWSHHS TEMIEPATyphl M KOHIEHTPAIMU KHUCJIOTHI Ha
CKOPOCTb B3aUMOJICCTBUSI ITUHKA (3KeJie3a) U COJISTHON KUCIIOTHI.

[IpakTrueckue paboThI

1. Xumnueckue peakiui (1 gac).

OCHOBHBIE TPEBOBAHUMA

K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUYAILIIUXCSI

Yuamuecs J0JKHbI:

JaBaTh OMpENETCHUS TOHATUAM: TEIJIOBOH d3(PGHEeKT XUMUYECKOU
PEeaKINK; FK30- U IHAOTEPMUUYECKHUE PEAKIIUU; CKOPOCTh XUMUUYECKOU PEaKIuu;
XUMUYECKOE PAaBHOBECHUE;

OCYIIECTBIISATh CIAEAYIOIINE BUIbI JEATEIbHOCTH:

Ha3bIBATh:

NPU3HAKH W YCIIOBHS TPOTCKAHWS XUMUYECKHX PEAKIUH; THUIl
XMMUYECKOU PEAKLINHU;

(GbOopMyITUPOBKY 3aKOHA JIEHCTBYIOIINX Macc;

(GakTOphl, BIUSAIOMIME HA CKOPOCTh XHMHYECKUX PEAKIM; MPUMEpPbI
HEOOPaTUMBIX U OOPATUMBIX XUMUYECKHUX PEAKIIH;

BKHEUIITNE OKUCITUTEIN U BOCCTAHOBUTEIH;

pa3nuyaTh:

THUITBl XUMUYECKUX PEAKITUi 10 YPaBHCHHSIM;

OTIPEICTIATH:

BEIIECTBO-OKHUCIUTEIh M BEIIECTBO-BOCCTAHOBHUTENb 110 YPaBHEHHIO
OKHCJIUTEIHHO-BOCCTAHOBUTEIILHON PEaKIINH;

THUIT XUMUYECKON PEaKIIUU 10 YPaBHEHUIO;

OOBSICHATD!

3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIMH OT PAa3JUYHBIX (haKTOPOB
(mpupoaa pearupyronux BeIIeCTB, KOHIIGHTpAIlWs, TEeMIleparypa, JaBJCHUE,
KaTraju3aTop, IUIONaJb  IOBEPXHOCTH  CONPHUKOCHOBEHHS);  CYIIHOCTH
XUMHUYCECKOTO PABHOBECHS W YCJIOBHS €r0 CMEIICHHUS;, MEXaHH3M Ipolecca
AIEKTPOJIUTHYECKON TUCCOIUAITNN;
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MIPOBOJIUTH:
MaTeMaTHYeCKUE BBIYMCIICHUS MPU PEIIICHUU PACUCTHBIX 3a71a4,
XUMUYECKUNA SKCTICPUMEHT;

TI0JIb30BAThCS:

y4eOHBIM ITOCOOMEM; TIpaBWJIaMH 0€30MacHOTO TOBEJACHHS  IpHU
oOpallleHM C  BEIIECTBAMM, XHUMHYECKOM TOCYJ0H, JabopaTOpHBIM
000pyI0BaHHEM M HarpeBaTeIbHBIMU MPUOOPAMH.

Tema 5. Xumus pactBopos (14 qacoB)

PactBopel. PacTBopeHune kak (pu3MKO-xuMuUyeckuil mpouecc. TernoBbie
3¢ (PEeKThHI NpHU pacTBOPEHUHU.

['mapatel U KPUCTATIOTUIPATHI.

PacTBOopuMOCTb BENIECTB B BOJE. 3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB
OT MPUPOJIbI BEUIECTBA, TEMIIEPATYPHI U IABICHUS.

CnocoObl BhIpaXeHHUs COCTaBa PacTBOPOB.

DJIEKTPOJIUTUYECKAsT JUCCOIUAINS COCIMHEHUNW C Pa3IMUHBIM THUIIOM
XMMUYECKOU CBS3H.

CreneHb D3JIEKTPOJMUTHYECKOM aucconuanuu. CuibHble U cliaOble
AJIEKTPOJIUTHI. Y paBHEHUS AUCCOLMAIINU CHIIBHBIX U CIa0BIX 3JIEKTPOIUTOB.

YcaoBusi HeEOOpaTMMOro TPOTEKAHUS peakuii HMOHHOTO OOMEHa B
pacTBOpaxX 3JIEKTPOIUTOB.

XUMHUYECKHE CBOMCTBA OCHOBAaHWH, KHCJIOT, COJIEM B CBETE TEOPHUU
ANEKTPOIUTUYECKOUN TUCCOITUAIIUH.

Bona kak cnabsiit anexktponut. Bogopoansiii noka3arens (pH) pactBopa.
XapakTepucTUKa KUCJIOTHBIX U OCHOBHBIX CBOMCTB PAacTBOPOB HAa OCHOBAaHUU
BesMuuHbl pH pactBopa.

[TonsATHE O TUAPOIN3E CONIEH.

JleMOHCTpaunu

11. DeKTpOonpPOBOIHOCTh PACTBOPOB JIEKTPOIUTOB.

12. Peakiiun mOHHOTO OOMEHa, MPOTEKAroIMe C OOpa30BaHMEM rasa,
ocajiKa, MaJIOJUCCOLUUPYIOIIETO BEIIECTBA.

13. XuMunueckue cBOMCTBAa KMCIIOT, OCHOBAaHHWI M COJICH.

Pacuernsle 3amauu

4, Pacuer Macc wWiad OOBEMOB  BEIIECTB, HEOOXOOMMBIX  JUIS
NPUTOTOBJIEHUSI pacTBopa ¢ 3aJaHHOW MAaccOBOM  Josiell  (MOJISIpHOM
KOHIIEHTpAIlMEei) paCTBOPEHHOTO BEIIIECTBA.

5. Briunciienus o ypaBHEHHUSIM peaKIUid, MPOTEKAIOIIUX B PaCTBOPAX.

6. Berunciienue pH pacTBOPOB CHIIBHBIX KUCJIOT U IIETOYCH.

JlaGopaTtopHbI€ OTBITHI

3. Peakuum moHHOTO OOMEHA.



33

4. OnpeneneHue KUCIOTHO-OCHOBHOTO XapaKTepa pacTBOpa ¢ MOMOIIbIO
WHJIUKATOPOB.

5. I'mnponus coneit (onpenenenue pH pacTBOpoB colieid).

[TpakTrueckue paboThI

2. I3ydyeHue CBOWCTB KHCJIOT, OCHOBAaHMM W COJICM B CBETE TEOPHUHU
ANEKTPOIUTHYECKON auccormanuu (1 gac).

3. Pemmenne sKCrepMMEHTANBHBIX 3a7lad 110 TeME «XHMHS PaCTBOPOBY

(1 gac).

OCHOBHBIE TPEFOBAHUA

K PE3YJIbTATAM VUEBHOU AEATEJIBHOCTU YUYAIIIUXCSI

Yyamuecs TOJDKHBIL:

IaBaThb  OMNpPENEICHUA  MOHATHSAM:  PacTBOPUMOCTh  BEILIECTBA;
KPUCTAJUIOTUAPAT; IJIEKTPOIUTHI U HEJIEKTPOJIHUTHI; aHUOH, KAaTHOH; PEAKIIHU
MOHHOT'0 OOMEHa; TUAPOIIU3 COJICH;

CWIbHBIE M CJa0ble BJEKTPOJMUTHL, CTENEHb SJIEKTPOIUTHUECKON
JMCCOLMAIMYI; BOJIOPOAHBIN nokazaTens (pH);

OCYLIECTBIISATh CIAEAYIOIINE BUIbI IE€ATEIbHOCTH:

Ha3bIBaTh:

KaTUOHBI M AaHUOHBI; YCIOBUS MPOTEKAHUS PEaKIM MOHHOTO OOMEHa;
CHJIbHBIC U CTT1A0BIC DJICKTPOJIUTHI;

pa3iinyaTh:

YpaBHEHUSI XUMUUYECKUX PEAKIUM, 3alTMCAaHHBIC B MOJICKYJISIPHOU, TOJIHOU
Y COKpAaIIeHHOW MOHHBIX (popMax;

COCTAaBJISITh:

YPaBHEHUS DJIEKTPOJIMTUYECKON TUCCOLMALMUA KUCIOT, IIEI0YEH, COJIEH;
YPAaBHEHHSI XUMHUYECKUX PEAKUUNU B MOJICKYJISPHOW, MOJHOU M COKPAIIECHHOU
MOHHBIX (hopmax;

XapaKTepHu30BaTh:

pacTBOp; pPacTBOPUTENb, PACTBOPEHHOE BEILIECTBO; PACTBOPUMOCTb;
KHUCJIOTBI, LIEI0YH, COJIA KaK 3JEKTPOJIUTHI;

OOBSICHATH:

AIEKTPONPOBOAHOCTh PACTBOPOB AJIEKTPOJIUTOB;

MEXaHH3M 3JIEKTPOJIUTUYECKON JUCCOLUALINY;

MPOBOJUTE:

MaTeMaTUYECKUE BBIYMCIICHUS TTPU PEIIICHUU PACUETHBIX 3a]1ay;

XUMUYECKUN SKCIIEPUMEHT;

MOJIb30BATHCA:

y4eOHbIM [OocoOHMeM; TMpaBujaMu O€30MacHOTO MOBEIEHUS IpHU
oOpalieHMd C  BENIeCTBAMH, XUMHUYECKOM TOCYJI0M, J1abopaTOpHBIM
000pyI0BaHKEM M HarpeBaTeIbHBIMU MPUOOPAMH.
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Tema 6. HemeTamisl (34 yaca)

XUMHUYECKHUE DJJIEMEHTBl HeMeTaiuibl. [lojiokeHne B NEpUOIUYECKOU
CUCTEME XMMHUYECKHUX 3JIeMEeHTOB. CTpOEHHE BHEIIHUX AJIEKTPOHHBIX 000JI0UYEK
aTOMOB HEMETAaJIJIOB, BAJICHTHOCTbh, CTCIIEHb OKHUCJICHUS B COCTUHCHMUSIX.

Bonopon. Bompopon kak XMMHYECKMH BJIEMEHT M MPOCTOE BEIIECTBO.
N3otonsl Bogopoaa. Pusnyueckue CBOKMCTBA.

XHUMHUYECKHE CBOMCTBA: B3aUMOJICHCTBUE C HEMETaJIaMH, IICJIOYHBIMU U
IICJIOYHO3EMENIbHBIMM ~ METAUIAMH, OKCHJIAMHU METAaJJIOB, THIPUPOBAHUE
HEHACBHIIIEHHBIX OPTaHUYECKUX COCTUHECHUM.

Jleryure BOJOPOJIHBIE COCJAMHEHHS HEMETAUIOB (COCTaB, (pU3UUYECKHUE
CBOMCTBA, HW3MECHEHHE KHCIOTHBIX CBOMCTB COCIWHEHMHW B TIpylnnax u
MepUoJIax).

['mapuasl METOYHBIX W IEIOYHO3EMENbHBIX METaIoB ((u3nueckue
CBOMCTBAa, B3aUMO/ICHCTBUE C BOJOM).

Ilepokcua Bogopoa: CTPOSCHHUE MOJEKYIIBI, (PU3MYECKHEe M XMMHUUYECKHE
CBOMCTBA:  pEaKUUs  Pa3IOXKEHMUS, B3aUMOJICMCTBHE C  pacTBOpaMu
IIepMaHraHara Kajaus ¥ HOJIUI0B.

ITomyyenne Bomopoaa B JIa0OpaTOpud M B MIPOMBIIUICHHOCTH.
Hcnonp30BaHKne BOIOPOJIAa KAK 3KOJOTMYECKH YMCTOTO TOIUIMBA W CHIPbS JJIs
XAMHWYECKOMN MPOMBIIIIIEHHOCTH.

[anorensl. ['anoreHbl Kak XMMUYECKUE 3JIEMEHTHI U MPOCTHIC BEIIECTBA.
@Pu3nyecKkne CBOMCTBAa MPOCTBIX BELIECTB. BaxHeumue OpUPOIHBIC
coequHeHus rajoreHoB. llomydenue xyopa B J1abopatopuu JIeHCTBHEM
OKHCJIUTENECA Ha KOHIEHTPUPOBAHHYIO COJSIHYIO KUCHOTY. [loyuenue xiopa B
MPOMBIIIJICHHOCTH 3JIEKTPOJIM30M XJIOPU]IA HATPHS.

XHUMHUUYECKHME CBOMCTBA TaJIONCHOB: B3aMMOJCHCTBHUE C METaJJIaMU,
BOJIOPOJIOM, pacTBopamMu coyien rajJOreHOBOIOPOIHBIX KHCJIOT;
B3aMMOJICMCTBHE XJIOpA CO IIEJIOYaMH Ha XOJIOJIE W NpPU HArpeBaHUU,
XJIOPUPOBAHUE OPraHUYECKUX COCTUHEHUH. ['alTOreHbl KaKk OKUCIUTEIU.

OcoOeHHOCTH XMMHUYECKMX CBOMCTB (TOpa: B3aUMOJACHCTBHE C
KHUCJI0POJIOM, BOJOM.

I'anorenoBomopoabl. Ilomyuenue ramoreHoBoaopooB. Dusnueckue
cBOCcTBAa. [l 'ajioreHOBOJOpOAHBIE KHUCIOTHI. Cuia rajlloreHOBOJAOPOIHBIX
KHCJIOT.

XUMHUYECKHE CBOMCTBA TaJOT€HOBOJOPOAHBIX KHCJIOT: JCUCTBHUE Ha
WHIWKATOPBI, B3aMMOJACHCTBUE C MeTalZIaMH, OCHOBHBIMH W aM(OTCPHBIMH
OKCHJIaMU; TUJIPOKCUIAMU METaJJIOB; COJISIMHU. OcobeHHOCTH
(bTOPOBOAOPOIHON KHUCIOTHI: B3aUMOJIEUCTBUE C oOKcuaoMm KpemHus(1V)
(me¥cTBHE HA CTEKIIO).

Coi  rajsoreHOBOJOPOJHBIX KHUCIOT. KauecTBeHHbIE peakuuu Ha
TraJIOre€HUIbI.
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buonornyeckoe 3HaueHrEe U TPUMEHEHUE TAJIOTEHOB U UX COCIUHEHUMN.

Onementsl VIA-rpynmel: kuciopon u cepa. Kucmopog m cepa kak
XUMHUUYECKHE JIEMEHTHI U MIPOCThIE BellecTBa. [IpocThie BelecTBa KUCIOPOia U
cepbl, amwtoTponus (KUCJIOpPOJA, O30H; poMOWYecKas, MOHOKJIMHHAs,
niactTuueckas cepa). [IpupoaHeie coeMHEHNS KUCTOPO/Ia U CEPHI.

Pu3nYeCKre CBOMCTBA KUCIOpOAa U 030Ha. CTPOEHUE MOJIEKYJIbI O30HA.

XHWMUYECKUE CBOWCTBA KHUCJIOPOJA: OKHUCJIEHUE TMPOCTBIX U CIOXKHBIX
BellleCTB (METAJIOB, HeMeTauioB, okcuna yriepoaa(ll), okcunos xeneza(ll) u
(ILIII), cynpuaoB xene3a u UHKA, OpraHuueckux coeauHenuil). [lomydyenue
KHUCJIOpOa B 1a00OPaTOPUU U MPOMBIIIJIEHHOCTH.

OcoOeHHOCTH XUMHUYECKHUX CBOMCTB 030HA: B3aWMOJIEUCTBUE C
pacTBOPOM HOJIW]IA KaJIHS.

dusznyeckne cBoMcTBa pombOmyeckor cepbl. CocTaB W CTpOCHHUE
MOJIEKYJIbl. XUMHUYECKUE CBOMCTBA: B3aUMOJICHCTBHE C (PTOPOM, KHCIOPOIOM,
BOJIOPOJIOM, METAJLJIAMH.

[IpumeHeHune KUCaopoia u CEPHI.

Bonopoanbie coeIMHEHUs KUCTIOPO/Ia U CEPHI.

Bona. Crpoenue wMoinekyabl. OcoOeHHOCTH (PHU3UYECKUX CBOMCTB,
00yCJIOBIICHHBIE BOJOPOIHBIMH CBSI3SIMHU.

XUMHUYECKHE CBOMCTBA BOJBI: B3aUMOJCHUCTBHE C AaKTHUBHBIMU
METAJJIAMH, KUCIOTHBIMA U OCHOBHBIMU OKCHJAMH, TajJOr€HaMHu, TUIPUIAMHU
METaJJIOB, COJISIMU (THAPOJIN3).

CepoBomopo (CTpoeHHE MOJIEKYJbI, (DU3NYECKUe CBONCTBA, BIUSHHUE HA
OpraHM3M 4YeJIoBeKa). XMMHUYCCKHUE CBOMCTBA: B3aMMOJICHCTBHE C KHCIOPOIAOM
c oOpa3zoBanueMm cepbl U okcuaa cepbi(IV); B3auMojelcTBHE C OKCHUIIOM
cepri(1V).

CepoBogopoaHasi KHCJIOTa Kak ciabas JBYXOCHOBHAs KHCJIOTa W €€
coiv — cynbbuasl u ruapocynbhuasl. KadecTBeHHas peakuus Ha Cyibhui-
VOHBI.

Kucnopoaneie coegiuHEeHHs CEPHI.

Okcun  cepui(IV):  crpoeHue MoJiekynbl, (QU3MYECKHE CBOWCTBA.
XUMUYECKHE CBOMCTBA: B3aMMOJICUCTBUE C BOJIOM ¢ 0Opa30BaHUEM CEPHUCTOM
KHUCJIOTBI; OCHOBHBIMH OKCHJIAMH C OOpa3oBaHUEM CYIb(DUTOB; MIEIOUYAMU C
o0pa3zoBaHUEM CYJIb(PUTOB U TUIPOCYIH(HUTOB.

Oxcun  cepwi(VI), dusndeckue cBoricTBa. XHUMHYECKHE CBOMCTBA:
B3aMMOJICUCTBUE C BOJOM C O0OOpa30BaHUEM CEPHOM KHCIOTHI M OJIEyMa,
pa3yioKEHHE PU HArPEBAHUH.

CepHasi KuCIOTa KakK CUJIbHAs JIBYXOCHOBHAsi KHCIOTa. XUMHUUYECKHE
CBOMCTBa pa30aBJICHHONW CEPHOM KHUCIOTHI: B3aWMOJICCTBUE C MeETallJIaMu,
OCHOBHBIMU W aM(OTEPHBIMH OKCHUIAMU, THAPOKCHUIAMH METAJIOB, COJISIMH.
OKuCIUTEIbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI Ha TIpUMEpe
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B3aMMOJICUCTBUSA C MeTaulaMu (Meab, cepeOpo, 1uHK, marHuit). Cynbdarsi:
Kayusi, HaTpusi (0€3BOJHBIN M KPUCTANIMUECKUN, TiayOepoBa COJib), MarHusi;
KyIOpOCHI (MEIHBIN, JKENE3HbIM, IMHKOBBIN), X (PU3UUYECKUE U XUMUYECKHUE
CBOMCTBA.

XYUMHUYECKUE PEAKIIMH, JIeKAIIUEe B OCHOBE MPOMBIILIEHHOTO MOJIYYEHUs
CEPHOM KHUCJIOTBHI.

[IpumeHeHnrne cepHOM KUCIOTHI M CyJb(aToB (Ti1aydepoBa cojb, Cynb(ar
MarHus, MeJIHbIN KyIopoc).

Onementhl VA-rpynmbel: a3or u  ¢dochop. Azor u  dochop Kak
XUMHUUYECKHE DJIEMEHTHI U MPOCThIE BellecTBa PU3NYECKUE CBOWCTBA MPOCTHIX
BemiecTB. Aorponus ¢dochopa (Oenblid, KpacHbIM, YepHBIH docdop).
XuMu4ecknue cBoMcTBa a3zoTra W ¢docdopa: B3aUMOJCUCTBHE C AKTUBHBIMH
MetauiaMu  (oOpazoBaHue HHUTPpUIOB U (PocPumoB); B3aUMOIEUCTBHE C
kuciopogoM (odpasoanue okcuaa aszota(ll), oxcumos dochopa(lll) u (V));
B3aUMOJICMCTBHUE a30Ta C BOJAOPOJAOM. bHonoruyeckas pojib U NPUMEHECHUE
azora u docdopa.

Ammuak. Crtpoenue Monekyabl. OcoOEHHOCTH (HU3UUYECKUX CBOMCTB,
0OyCTIOBJIEHHBIC BOJOPOJHBIMU CBS3SIMH. XHWMHYECKHE CBOMCTBA aMMHUAKA:
B3aMMOJICUCTBUE C KHUCIOPOJAOM (TOPEHHE W KATAIUTUYECKOE OKHCIICHHE),
BOJIOM, KHCJIOTaMH. XHUMHUYECKHUE OCHOBBI IPOMBIILICHHOTO TMOJYYEHUS
amMuaka. ['mapar ammuaka. Conv aMMOHMS, PEAKIIMU MX B3aUMOJIEHUCTBUS CO
HIeJI0YaMHU U Pa3fIokKEHUs Mpu HarpeBaHuu. KauecTBeHHasi peakius HAa HUOHBI
aMmoHus. [IpuMeHeHre aMMuaka v cojie aMMOHUSL.

Okcup azora (II): cocraB, ¢u3myeckue M XUMUYECKUE CBOWCTBA
(B3aMMOJEHCTBHUE C KUCIOPOIOM).

Okcup azora (IV): cocraB, ¢uzmyeckue U XUMHYECKHE CBOWCTBA
(B3aUMOJICHCTBHE C BOJION).

A3zotHas kuciora. CTpoeHrue MOJIEKYJIbl. XMMHYECKUE CBOMCTBA a30THOM
KUCJIOTBI: JIECTBME Ha WHIUKATOPHI, B3aWMOJICCTBUE C OCHOBHBIMU H
aM(pOTEepHBIMU OKCHJIAMH, THAPOKCHIAMH METAJIIOB, COSIMU. OKUCTUTEIHHBIC
CBOMCTBa KOHUEHTPUPOBAHHON U pa30aBICHHON a30THOW KHUCIOTHI MPHU
B3aMOJJECHUCTBUU C METaJIJIaMHU.

Hurpatel: TepMuyeckoe pasiioKeHue.

XHUMUYECKUE PEaKINH, JISKAIINE B OCHOBE MPOMBIIUIEHHOTO MOTYy4YEeHUS
a30THOM KUCJIOTHI.

[IprmMeHeHre a30THOM KUCIOThI U HUTPATOB.

Oxkcuaer pocdopa(lll) u (V), nx obpazoBaHue B pe3yiabTaTe OKUCICHHS
dbochopa. Bzaumonericteue oxcuna dochopa(V) ¢ Bomor ¢ oOpazoBaHUEM
dbochopHO KUCTOTHI; C OCHOBHBIMU OKCHAAMHU, IEJI0YaMHU.

®docdopHas KUCIOTa: OCOOEHHOCTH AJIEKTPOJUTUUECKON JTUCCOIHAIIUM.
XWUMUYECKHE CBOMCTBA: JEWCTBHE HA WHAMKATOPHI, B3aUMOJICUCTBUE C
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METaJIJIaMHU, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMH, COJISIMU, amMmMuakoM. Coiu
dbochopHoit kucnotel: ocdarel, TuApo- U auruapodocdarel. KauecrBennas
peakius Ha pocdaT-uoH.

[Tpumenenue pochopHoit KHUCIOTH U HochaToB.

Baxneiimue  MuHepalibHbIE  yI00peHHs:  a3oTHBIe, (dochopHbIe,
KaJIMMHBIE, KOMIIJIEKCHBIE.

OnemeHThl [VA-rpynnsl: yriepoa U KpEMHUNM. YTIEPOA U KPEMHHUM KaK
XUMHUYECKHE BJIEMEHTHI U MPOCThIE BelecTBa. OU3NYECKUE CBOMCTBA MPOCTHIX
BellecTB. AiutoTponusi yriaepoaa (anmas, rpadur, kKapOuH, (QyJIepeHsl,
rpadeH). XUMHYECKHE CBOMCTBA yTiIepoja M KPEMHHUS: B3aUMOJCHCTBHE C
KUCJIOPOJIOM U MeETaJJIaMH, B3aUMOJICMCTBUE YTIJiepoJa C BOJOPOJIOM H
KPEMHUEM.

[IpumeHeHue yriepojia U KpEMHHS.

Oxcun yraepona(ll): xumuueckue CBSI3M B MOJEKyJe, (QU3MUECKUE
cBoiictBa. TokcmuHocth okcuga yriaepoaa(ll). Xumudeckue cBoiicTBa:
B3aUMOJICUCTBUE C KHUCIOPOJOM, OKCHAAMU METAJJIOB;, MCIOJIb30BAHUE IS
MOJTYYEHHS] METaHOJIa U MYPaBbUHOM KUCIIOTHI.

Oxkcupn yriepona(IV): crpoeHue MoJieKysbl, (PU3MYECKUE CBOMCTBA.
XHUMHYECKHE CBOMCTBA: B3aUMOJICMCTBHE C BOJOM, OCHOBHBIMHM OKCHJIAMH,
nienioyamu (oOpazoBaHue KapOOHATOB U TUAPOKAPOOHATOB).

Oxcuapl yraepojia u 9Kojgoruyeckasi 0e30macHOCTb.

VYronpHas KHUCIOTa Kak HEycToW4ynmBoe coenuHeHue. KapOoHatsl u
ruapokapOooHaTel. XUMHUUYECKHE CBOMCTBA COJIEM YrOJIbHOM  KHUCJIOTHI:
B3aMMO/ICUCTBUE C KHCJIOTaMH, TEPMHUUECKOE pasnoxKeHue,
B3aMMOIIPEBpAICHUS KAPOOHATOB U THAPOKAPOOHATOB.

KapOoHatsl HaTpusi ¥ Kajaus: KaJblIUHUPOBAHHAsI COJla, MMUThEBAsI COJIA,
moTall, uX npuMeHeHue B ObITy. [IpumeHeHne xkapOOHATOB B MPOU3BOACTBE
ctekna. KapOoHar kanblus B IpUPOJE B COCTABE MENa, U3BECTHAKA, MpPaMopa,
ux wucnonb3zoBanue. OcHoBHBIM KapOoHaTt wmeau(ll) (MamaxuT): cocTas,
MPUMEHEHUE.

Oxkcup kpemuusi(IV): HemMoJiekyJIsipHOE CTpOeHUE, PU3MIECKUE CBOMCTBRA.
XUMHUUYECKUE CBOWMCTBA: B3aUMOJCICTBUE CO LIEIOYaMU (B pacTBOpAX U MpHU
CIUUIaBJICHUH ), OCHOBHBIMU OKCHJIAMU, COJISIMU, TIJITABUKOBOM KHUCIIOTOM.

KpemuueBass kucinora: nojiydeHUE ACHCTBUEM CHJIBHBIX KHUCJIOT Ha
pacTBOPBI CUIIMKATOB; JIETUApaTallvs IpU HarpeBaHuu. CUMKareib.

[TIpou3BOACTBO CTPOUTENBHBIX MaTE€pUATIOB (IIEMEHT, OETOH, CTEKJIO).
XUMUYECKHUE PEeaKiny, JeKalliue B OCHOBE MPOU3BO/ICTBA CTEKJIA U LIEMEHTA.

JleMoHCTpauuu

14. O0pa3isl pa3IuyHbIX HEMETAILIOB.

15. Tlonyuenue BOAOPOJa B3aUMOJICUCTBHUEM IIUHKA C COJISTHOM KUCJIOTOM.

16. IlpupoaHbie coeAMHEHUS TAJIOTE€HOB.
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17. KauecTBeHHBIE peakIMy Ha XJIOPUJI-, OPOMHI-, HOJAUA-UOHBI.

18. O6pa3nsl cynbhaTos.

19. ObnapyxeHue cyib(aT-uOHOB B paCTBOPE.

20. O6pa31pl HUTPATOB.

21. O6pa3ipl MUHEPAIBHBIX YI0OPEHHUIA.

22. Kpuctammueckue peneTky rpadura 1 aiMasa.

23. Peaknus B3auMoIeiCTBUS KapOOHATOB C KMCIOTAMHU.

24. B3anmomnpeBpalieHus THIApoKapOoHaTa u KapOoHAaTa KaJTbIIHS.

JIaGopaTopHBIE OIBITHI

6. UcnipiTanne WHIWKATOPOM PacTBOPOB BOJOPOJIHBIX COCIUHCHHI
HEMETAILJIOB.

7. UccnenoBanne XUMUYECKUX CBOMCTB pa30aBICHHOTO pacTBOpa CEPHOM
KHUCIIOTHI.

8. OGHapy>xeHre HOHOB aMMOHHSI B pacTBOPE.

9. O6Hapyxenue dochaT-uOHOB B pacTBOpE.

[IpakTuueckue padboThI

4. Pemenue dKCIIepUMEHTaIbHBIX 3a7a4 110 Teme «Hemeramne» (1 gac).

5. Pacno3naBanne MuHepalbHBIX ya00penuit (1 gac).

OCHOBHBIE TPEBOBAHUM I

K PE3YJIbTATAM YUYEBHOU JJESAITEJIBHOCTU VUAILIMUXCS

VYuamuecs J0IKHBI:

OCYIIECTBIIATh CIACAYIOIINE BUIBI JEATCIbHOCTH:

HAa3bIBaTh:

XAMHAYECKHUE DJIEMEHTHI METAJUIBI 1 HEMETAIUILI;

¢u3udeckue W XUMHUYECKHE CBOWCTBA M3YYEHHBIX HEMETAILIOB,
KHCJIOTHBIX, OKCHJIOB, KHCJIOT, COJIeH, aMMHaKa; KaueCTBEHHBIC PEaKIMd Ha
nonsl NH4*, CI, Br, I, SO4%, CO3%; cTpoHuTEnbHBIE MATEPHAIIBL;

pa3InyaTh:

KapOOHATHI, XJIOPHUIBI U CyIb(aThl (SKCIEPUMEHTATBHO);

OTIPEICTIATh:

WU3YUCHHBIC HEOPTaHWYECKHE COCIMHCHHUS (IKCIIEPUMEHTAIBHO 10
KaueCTBCHHBIM PEAKITUSIM);

COCTaBJIATh:

YpaBHCHHUS  pCaKIui, XapakTepHU3YyIONIMe XHMHYECKHE CBOMCTBA
M3YUYCHHBIX BEIIECTB U CIIOCOOBI UX MOJYUCHNS,

XapaKTepHU30BaTh.

¢u3ndecKue W XUMUYECKHE CBOMCTBA HEMETAIZIOB M WX COCIUHCHHIM;
00J1aCTH TIPAKTUYECKOTO MCIOJB30BaHUS HEMETAIOB M KX COCTMHCHUM;

IIPOBOJTUTH:

XUMUYECKUHA SKCTICPUMEHT;
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M0JIb30BaThCH:

y4eOHBIM TOCOOMEM; TalJaulle PacTBOPUMOCTH KHUCIIOT, OCHOBAHMH,
cojiel B Boje; Tabnuuent «llepuogmyeckas cucteMa XMUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBay; npaBuiaMyd 0O€30MACHOTO TOBEACHUS IPH OOpaIleHUU C
BCIIECCTBAMM, XHUMHYECKOW TIOCYJ0M, Ja0OpaTOpHBIM OOOpPYJOBAaHHEM W
HarpeBaTeIbHBIMU ITPUOOpaMHU.

Tema 7. Metaisl (18 gacoB)

[TonoxxeHne MeETAVIOB B  IEPUOAUYECKOM CHUCTEME XUMHYECKHUX
aneMeHTOB. (OCOOCHHOCTH DJJICKTPOHHOTO CTPOCHHUS AaTOMOB METaJIJIOB.
CreneHu OKHUCICHUS aTOMOB METAJIOB B COCJIMHECHUSX.

PacnipocTpaHeHHOCTh METAIIOB B 36MHOM KOPE.

duznueckue cBolcTBa MeTauioB. CriaBbl METaUIOB (Y4YryH, CTallb,
OpoH3a, JIaTyHb, MEJILXUOD, TIOPATIOMUHUI ).

OkpanidBaHue IJIaMEHU JICTYYMMH COEIWHEHUSMU METallJIOB (HATpHs,
KaJusi, CTPOHIUS, Oapusi, pyOuaus, Meau).

OOmme XUMHYECKHME CBOMCTBA METAajjIOB. B3aUMOJCHCTBHE C
HEMETAJUIAMM, BOJIOM, KUCJIOTaMM, BOJHBIMM PAaCTBOPAMM IIEIOYEH U COJIEM.
Psn akTHBHOCTH METaJIJIOB.

OcHoBHBIE IIPOMBIIIEHHBIE METOJIbI MOJIyYCHUS METAJLIOB
(mupoMeTauTyprusi, THAPOMETAILTYPTHS, SJIEKTPOMETALTYPIus).

DJIEKTPOJIN3 BOJIHBIX PACTBOPOB U PACIIaBOB COJICH.

[TomyyeHne U MpUMEHEHHE BAXXKHEUIITNX METa/UIOB (3KejIe30, [IUHK, ME/b,
CBUHEII, XpOM, TUTAH) U CIIABOB.

Meramnsl  [A-rpynnel.  [llenoyHble  METaUIBL:  TMOJOXEHHE B
MEPUOIUYECKON CHUCTEME XUMHYECKUX JJeMEeHTOB. (CTpoeHue aToMOB,
dbu3nyeckue cBorctBa. CoeqMHECHUS HATPHUSA W Kanus B mpupoje. [lomyuenne
HATPUA JIEKTPOIU30M PACIIJIABOB COCUHEHUH.

XUMHUYECKHE CBOMCTBA JINTUS, HATPUS W KalUsl: B3aUMOJICUCTBHUE C
KHCJIOPOJOM, BOAOW, BOJOpOAOM, HemeTramiamu (asor, ¢ocdop, cepa,
raJIOreHbI).

CoenuHeHuss HaTpusi U Kajaus: OKCHUJIbl, MNEPOKCUIbI, THUIPOKCHU/IBI,
TUAPUIBI, XJIOPUJBI, KapOOHAThI, CyJb(aThl, UX (PU3MUECKHE U XUMHUYECKUE
CBOMCTBA.

buonornueckas posib ¥ IPUMEHEHUE HATPHSI, KAIUA U UX COCTUHECHUI.

Meramnbl [TA-rpynmel. [losokeHME MIEIOYHO3EMENBHBIX METAIUIOB M
MarHus B IEPUOJAYECCKON CUCTEME XUMHUUYECKUX SJIEMEHTOB, CTPOCHHUE aTOMOB,
dbuznyeckue cBoricTBa. HaxoxaeHue KanabIus U Mardusi B mpUpo/Ie.

[TomyyeHne kanblUs 3JEKTPOJM30OM paciulaBa XJIOpHUAA KaJIbIUs |
ATIOMUHOTEPMUYECKA. XUMHYECKHE CBOWcTBa MeTauioB I[A-rpynmbel Ha
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MpUMEPE KaJlblUsl W MArHus: B3aUMOJECHCTBHUE C KHCIOPOJAOM, BOJOW,
KHCJI0TaMHM, BOJOPOJIOM, HeMeTaiaMu (a30T, pocdop, cepa, rajJoreHs).

Baxnelve coequHEHMs KajblMs: OKCUJl (HeramieHas W3BECTb),
rUAPOKCU (TalieHas W3BECTh), KapOoHaT, ruapokapOoHaT, cyibdar (THIC),
KapOuJ, UX CBOWCTBA, MOJTYyYECHHUE U IPUMEHEHHE.

I'mapokcui MarHusg Kak HEpPacTBOPUMOE OCHOBAHHWE, THUIPOKCHUIbBI
KaJIBITUS 1 Oapus Kak IIeJI0YH.

XKecTkocTb BOJIBI U CIIOCOOBI €€ YMEHBIIICHHUS.

[IpuMeHeHne BaXXHENUIIINX COCIUHEHUN KAIbLUUSA U MAarHus.

Amomununii. Haxoxnenne B npupone. Duznyeckue CBOMCTBA.

XUMHUYECKHUE CBOWCTBA AIOMUHHUS: B3aUMOJCUCTBUE C KHUCIOPOIOM,
rajJioreHamMu, BOJIOM, KUCIOTaMH U 1ienodyamu. [loHsTre 00 anrOMUHOTEPMUM.
Oxcua v TUIPOKCUT aTFOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUJIA U TUIPOKCHIA
amtoMuHusA. Conu amoMuHUA. MeTaamoMUHATBL U TUAPOKCOATIOMUHATHI Kak
MPOJIYKTHI B3aUMOJEHUCTBUS COJIEN AIFOMUHUSA CO IIETOYaAMMU.

[IpousBoacTBO amomunus. IIpuMeHeHne aTtOMUHUA, €T0 COCAUHECHUN U
CILJIABOB.

Mertamnel B-rpynn. OcoOGE€HHOCTH 3JEKTPOHHOTO CTPOEHHUSI aTOMOB.
CrerneHn OKHUCJIEHUS aTOMOB B coefauHeHusax. OOmas XapaKTepHUCTHKa
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCUJIO0B METAIIIOB B-rpymi.

Keneszo. Haxoxnenue B mpupoe.

dusnyeckne 1 XUMHUYECKHE CBOMCTBA Kejie3a. BaxkHeHIne coeanHeHUs
JKeJe3a: OKCHUJIbL, TUJIPOKCHUIbI, COJIH.

KauecTBennnie peakuuu Ha noHsbI xene3a(ll) u xeneza(Ill).

XUMHYECKAsT U 3JEKTPOXUMHUUYECKAsT KOPPO3HUS KEJIe3a, METObI 3aIUThI
OT KOPPO3HH.

CoenuHeHuss MapraHiia MU XpoMa B PaA3JIMYHBIX CTEHNEHSX OKHCICHUS.
OKucIUTENbHBIE CBOMCTBA COCIMHEHUN MapraHia U XpoMa B BBICIIEH CTENEHU
OKHCJICHUS.

[Ipumenenue meramnoB B-rpynn (kene3o, XpoMm, MeAb, LIMHK, HUKEIb,
MaprasHel], TUTaH, cepeOpo) W uX coeauHeHuil. buosoruueckas poib
COEAMHEHUN METAJIIOB B-rpymil.

JleMoHCTpauuu

25. Komnekius 06pa3ioB METaIOB M CIIJIaBOB.

26. OkparmBaHue MIAMEHH COSTUHECHUSIMU METAJIOB.

27. B3anMo1eiCTBHE METAJIOB C BOJOM, KHUCIOPOIOM.

28. DIIEKTpOIH3.

29. OkucnuTenbHbIC CBOWCTBA TMEpMaHraHara Kajausi B  KHCJIOH,
HEUTPAJIIBHOW U LIEIIOYHOM cpenax.

30. [Tonyuenue u okucienue ruapokcuaa xemneza(ll).

31. OnbITHI 110 KOPPO3UHU KEJie3a.
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JlaGopaTopHbI€ OIBITHI

10. B3aumoieiicTBHE METANIOB C paCTBOpPaMHU KHUCJIOT.

11. OGHapy:keHHE HOHOB KaJblHs B PaCTBOPE.

12. AMdoTepHbIe CBOMCTBA THAPOKCUIOB ATFOMUHUS U IIMHKA.

13. Obnapyxenue nonon xene3za(ll) u xeneza(lll) B pactBopax.
[TpakTrueckue padoThI

6. Pemenue skcnepuMeHTaIBHBIX 3a7a4 1o TeMe «Metaiibl» (1 Jac).

OCHOBHBIE TPEBOBAHU S

K PE3VJIbLTATAM YUYEBHOU JNEATEJIBHOCTHU YUAIINUXCSA

Yuyamuecs JOIKHbBI:

JaBaTh OINPEACIICHUS] TOHATHUSAM: PSJI aKTUBHOCTH METAJIOB; KOPPO3US;
AJIEKTPOJIN3;

OCYIIECTBIIATH CJICAYIOIINE BUJIbI ICSITEIbHOCTH:

Ha3bIBATh:

bu3nYecKre U XUMUYECKUE CBOMCTBA M3YYEHHBIX METAJIJIOB; OCHOBHBIX U
aM(OTEpHBIX OKCHJIOB, OCHOBaHUM; aM(OTEPHBIX THUIPOKCUJIOB;, COJIEH;
KadeCTBEHHBIE peakMu Ha katnonsl Ca®*, Ba®*, Fe?*, Fe®*;

paznuyaTh:

nonsl Fe?* u Fe** (axcrepuMeHTanbHo);

OIPENICIATD:

W3YyUYCHHBIC HEOPraHMYECKHE COCAUHEHUS (PKCIIEPUMEHTAIBHO IO
Ka4E€CTBEHHBIM PEAKIIUSIM);

COCTaBJIATh:

YPaBHEHUSI  pPEaKIUi, XapaKTEPU3YIOIIME XHMHUYECKHE CBOWCTBA
W3YUYCHHBIX BEIIECTB U CIIOCOOBI UX MOJYYEHUS,

XapaKTepU30BaTh:

bu3uYecKkue M XUMHYECKHE CBOMCTBA METAJUIOB M HMX COCAUHCHUM;
CIIOCOOBI TMOJYYCHUS META/UIOB;, OOJIACTH TPAKTHYECKOTO HCIOIh30BaAHUS
M3yYECHHBIX BEIIIECTB;

0OBSICHATE:

MPUYUHBI KOPPO3HHM KEJIEe3a U BO3MOKHOCTH €€ MPEAYNPEKICHUS;

IPOBOJAUTE:

XUMHUYECKUN IKCIIEPUMEHT;

M0JIb30BAaThCS:

y4eOHBIM TIOCOOHMEM; TaOJaUIeH PaCTBOPHMMOCTH KHCIIOT, OCHOBaHHM,
cosieii B Boje; Tabmuien «llepronndeckass cucremMa XUMHUUYECKUX DJIEMEHTOB
1. 1. MenneneeBay; mpaBWiaMu O€30MacHOTO IMOBEACHUS MPU OOpaICHUH C
BEIIIECTBAMM, XUMHUYECKOM TIOCYJ0M, JabopaTopHbIM OOOpyJAOBaHUEM W
HarpeBaTeIbHbIMU TPUOOpaMHU.
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Tema 8. XuMu4eckue BEIIECTBA B )KU3HU U JIEATEIbHOCTH YesioBeKa (6 4acoB)

XUMHUYECKHE BEIIECTBA B IOBCEAHEBHOW KU3HU YEI0BEKA.

XUMHUS U CEIIbCKOE XO35IUCTBO.

OxpaHa OKpy)Karomenl cpeabl OT BPEIHOIO BO3JAECHCTBHUS XWMHYECKHX
BEILIECTB.

Xumudeckasi IpoMBIIUIeHHOCTh Pecniyonuku benapych.

[TpakTrueckue paboThI

/. Penienue skcnepuMeHTaNIbHBIX 3a7a4 1o Teme «llomyuenue u cBoiicTBa
HEOpraHMYeCKuX coequHeHui» (1 gac)

DKCKypcus

OKckypeusi  (BUpPTyasibHasi AKCKYpCUs) Ha  IPOMBIIUICHHOE  WJIU
CEIIbCKOXO03IHCTBEHHOE PEAIPUATHE (C YYETOM OCOOCHHOCTEH PErHOHa).

OCHOBHBIE TPEBOBAHUA

K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YYAIIIUXCSI

VYyamuecs 10JKHbI:

OCYIIECTBIISAThH CIACAYIOIINE BUIBI JEATCILHOCTH:

Ha3bIBATh:

NPEANPUITHS XUMAYECKONW TPOMBIIIUICHHOCTH benapycu; skoorndeckue
poOJIEMBbI, CBSI3aHHBIE C XUMUEH;

aHATM3UPOBATH:

pe3ynbpTaThl J1a0OPATOPHBIX OMBITOB, MPaKTUYECKUX pPaboT; y4dyeOHYIO
uH(pOopMaIuIo;

IPUMEHSTD:

M3YUYCHHBIC TIOHATHUS W 3aKOHBI MPU XapaKTEPUCTHUKE COCTaBa W CBOMCTB
BEI[ECTB, XUMUYECKUX PEaKIMi, CIOCOOOB TOJYYCHHUS BEIIECTB, PEIICHUU
pacyeTHBIX 3a7ady; MpaBwia OE30MacHOTO TMOBEACHHUS MpU OOpaIIeHUuU C
BEIIIECTBAMH, XUMHUYECKOW TIOCYI0M, abopaTOpHBIM OOOpPYIOBAaHUEM U
HarpeBaTeIbHBIMHU PpHOOpaMHu.



