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YTBEPXJIEHO

ITocranoBnenue
MunucTepcTBa 00pa3oBaHus
Pecry6nuku benapych
28.07.2023 Ne 213

Y4eOHast nporpaMmma 1o y4e0HoMy npeamery
«XHUMHD)
s X—XI kiaccoB yupeskaeHuii oopazoBanus,
peau3yommx o0pazoBatesbHble IPOrpaMMbl 00111ero cpeiHero 00pa3oBaHusA
C PYCCKHMM SI3bIKOM 00y4eHUsI U BOCIIUTAHUS

(6a30BbIil ypOBEHb)

I'JIABA 1
OBIIME ITOJIOKEHUA

1. Hacrosimas yueOHas mporpamma o yueOHOMY NpeaMeTy «XuMush» (fanee — yueOHas
MporpaMMa) MpeaHa3HaueHa sl u3y4eHHUsl Ha 6a30BOM YPOBHE YyUeOHOro mpeameTa «XuMHsD
B X—XI kmaccax yupexacHuil 00pa3oBaHHUsA, pPEATM3YIOMIMX OOpa3oBaTeNbHBIE MPOTPaMMBbI
obmrero cpeaHero oopa3oBaHws.

2. Hacrosimmas yueOHast mporpamma paccuutana Ha 70 gacoB (2 yaca B Hezeno) B X Kiiacce
n 68 yacos (2 yaca B Hegenmo) B XI kiacce. PezepBHoe Bpems — 2 yaca B X u XI knaccax.

3. Henu uzydyeHus yueOHoro npeamera « Xumusi» B X—XI kiaccax:

dopMupoBaHHEe  CHCTEMbl  XMMHUYECKMX  3HAHMA M ONbITa HMX  NPUMEHEHHUS,
oOecrieunBaroieii MOHUMAaHHWE €CTECTBEHHOHAYYHOW KapTHHBI MHUpa, aKTUBHYIO aJlalTaliio
B COIlMyMe U 0e30MacHOe  MOBEJEHHWE, TOTOBHOCTh K IPOJIOJDKEHUI0  00pa3oBaHUs
Ha TIOCTIEYIONINX YPOBHSX U CTYMEHSIX MPOPECCHOHATHHOTO 00pa3oBaHUS;

dopMHpOBaHHE COLMAIBHO 3HAYMMBIX LEHHOCTHBIX OpHUEHTAlMH, BKIIOYAIOLIUX
OOIIEKYIbTYpHOE U JMYHOCTHOE PAa3BUTHE YYAIUXCS, OCO3HAHHE ILIEHHOCTH I0OJy4aeMOTo
XMMHYECKOrOo  00pa3oBaHWs, 4YYBCTBAa OTBETCTBEHHOCTH U MAaTPUOTHU3MA, COLHUAIBHYIO
MOOUIIBHOCTD U CLIOCOOHOCTH a/IaliTUPOBATHCS B PA3HBIX JKU3HEHHBIX CUTYAIIUAX.

4. 3agaum yueOHOTO mpeaMeTa « Xumus» B X—XI kmaccax:

(bopMHpOBaHNE CUCTEMHBIX XMMUYECKHX 3HAHUH, CO3/IAIOIINX OCHOBY JUISl HEMPEPHIBHOTO
oOpa3oBaHUs 1 caMmo00pazoBaHus Ha BCeX sTamnax 00y4eHus U TIpeCTOAIEH
poeCcCUOHATBHOMN 1EATEIbHOCTH;
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dbopMupoBaHUE U Pa3BUTHE KIIIOYEBBIX, OOMICTIPEAMETHBIX H MPEIMETHO-CIICIUATbHBIX
KOMITIETEHIIUH ¢ yueToM crieln(UKy XUMUM Kak (yHAaMEeHTaIbHOW €CTECTBEHHON HAYKH;

¢opMHpOBaHHE ¥ Pa3BUTHE Y YYAIIUXCS COIMAJIbHO 3HAYMMBIX OOMIEKYJIBTYPHBIX
Y JINYHOCTHBIX LIEHHOCTHBIX OPHEHTAIMi, Mpeanojaraloiux palndoHaIbHOe U 0e3omacHoe
HCII0JIb30BAaHUE BEIIECTB B IOBCEAHEBHON KU3HU;

NPUMEHEHHE TONY4YeHHBIX 3HAaHUW B LENsAX oOpa3oBaHHs U camMO0Opa3oBaHUS,
MpHOOpeTeHne OMbITa OE30MacHOr0 HMCIOJIb30BAaHUSI BEIIECTB W MaTepUaioB B ITOBCEAHEBHOU
NesITeNIbHOCTH, 00ecriedeHrne KyabTypbl 3J0POBOT0 00pa3a KHU3HH.

5. Pexomenayembie GopMbl U METOABI OOyUCHUS U BOCITUTAHUS:

TEOPETUYECKHE 3aHSATHS: Oecenbl C UCIIOJIb30BaHUEM WJUTIOCTPaTUBHO-
JIEMOHCTPAIIMOHHOTO MaTepHala 1 HHTEPHET-PECYPCOB; MPOOIEMHBIE JICKIINH, JUCKYCCUU;

MPAKTHYECKHUE 3aHATUS: IPAKTUIECKHE PaOOTHI, 1Ta00paTOPHBIE OMBITHI, JEMOHCTPALINY;

camMocTosiTellbHasg paboTa yyallMXcs: pelIeHHe pacueTHBIX | MPAKTUYECKUX 3a/ad,
BBINIOJTHEHUE MCCIIEAOBATENbCKUX IPOEKTOB, HANHMCAHUE OTYETOB, IIOATOTOBKA JIOKJIAJ0B
Ha KOH(EPEHIUIO U Apyrue GOpMbI eI TETbHOCTH.

[MoBbImenuto 3pPeKTUBHOCTH Mpoliecca 00yueHHus OyJeT cnocoOCTBOBATH UCIIOIb30BAaHUE
MYJIbTUMEIUIHON TEXHUKH U AJIEKTPOHHBIX CPEACTB O0YUCHHUS.

6. OxuaeMbple pe3yJbTaThl H3YUYEHHUS COJAEpKaHHUA Y4YeOHOro mnpeamera «XUMUs»
110 3aBepiieHnr ooydenust B X—XI kmaccax:

6.1. mpenMeTHbIE:

c(hOpMUPOBAHHOCTH MpeACTaBICHUI 00 0O0BEKTUBHOCTH Hay4YHOTO 3HaHUS
00 OKpyXaroleM MHUpPe; XUMHH KaK OJHON W3 BaKHEWIIUX ECTECTBEHHBIX HAyK W €€ PpOoJid
JUTSl pa3BUTHUS HAYYHOTO MUPOBO33PEHUS, HAYKH, TEXHUKU U TEXHOJIOTU;

npuoOpeTeHne OmnblTa MNPUMEHEHHS HAyyHbIX METOJOB IIO3HAHHUA: HaOI0JIeHUE
XUMHUYECKHUX SIBICHUH; MPOBEICHHE XMMMUYECKHUX OIBITOB MU MPOCTHIX 3KCIEPUMEHTAIbHBIX
HCCIEIOBAHNM;

YMEHHE aHAJIU3UPOBATh NOJYyUYEHHBIE PE3YJIBTAThI U AEJIaTh BBIBOBL;

c(OpPMUPOBAHHOCTh MPEACTABICHUI O PAllMOHATFHOM HWCIHOJIB30BAHUU  MPUPOTHBIX
pecypcoB, poliieMe 3arpsi3HEeHUsT OKPYKaloIIe cpesibl B CBS3U € UCTIOIb30BAaHUEM XUMUYECKUX
TEXHOJIOTHIA;

c(OpMHUPOBAHHOCTh YMEHUHN IPOrHO3UPOBATh, aHATU3UPOBATH U OLIEHUBAThH MOCIEACTBUS
OBITOBOM U MPOM3BOJCTBEHHOM J€SITEIBHOCTH, CBSI3aHHON C XMMUEH;

6.2. MeTanpeIMETHBIE:

OCBOCHHME pa3NIW4YHbIX (opM yueOHOIl nesTenbHOCTH (TMPOBEACHHE SKCIEPUMEHTA
Y BBIMIOJTHEHHUE HCCIIEIOBATEeNIbCKUX 3aJaHuil; paboTa B mape U rpymie; BeleHUE AUCKYCCUU;
apryMeHTalus CBOEH MO3UINH; HHBIE ()OPMBI);

pa3BUTHE YHUBEPCATbHBIX YUEOHBIX AEHCTBUI U MEXIPEAMETHBIX MTOHITHIA;

YIIPABJICHUE CBOEH 03HABATEIbHOM IEATEIBHOCTHIO;

pa3BuUTHE yMEHUN paboTaTh C WH(pOpMaIued, BBIACIATh B HEW TJaBHOE; KPUTHYECCKH
OLlEHUBaTh  WHPOpPMALMIO,  TOIYYEHHYIO W3 Pa3IMYHBIX  HMCTOYHUKOB,  I'PAaMOTHO
WHTEPIPETUPOBATh U WCIOJNB30BAaTh €€; OTJINYaTh CYIIECTBEHHbIE MPU3HAKU SIBJICHUU
OT HECYIIECTBEHHBIX; BHJIETh HECKOJIBKO BAPUAHTOB PELICHHs MPOOJIEMBI U BEIOUpATh Hanbosee
ONTHUMAJIbHBIA; WHTETPUPOBATh 3HAHUS M3 PA3JIMYHBIX TMPEAMETHBIX 0O0JacTei uis pelieHus
MIPaKTUYECKUX 3a/]a4;

6.3. INYHOCTHBIE:

yOEKACHHOCTh B BO3MOKHOCTSIX HAYYHOTO MMO3HAHUS 3aKOHOB TIPUPO/IBI;

3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

OCO3HaHUE T'YMAaHUCTHUYECKON CYIIHOCTHM Y HPABCTBEHHOM LIEHHOCTHM HAy4YHbIX 3HAHWIA;
3HAYUMOCTH OEpEeXHOr0 OTHOLIEHHUS K OKpyXarolled cpeie U IpUpOJIONOIb30BaHUIO;
HE0OXOIUMOCTH Pa3yMHOTO MPUMEHEHUS TOCTIKEHUN HayKH M TEXHOJOTUH B MHHOBAllMOHHOM
pa3BUTHU OOIIECTBA;

NMOHMMAaHHWE 3HAYMMOCTH BIAJCHHUS  JOCTOBEpHON uH(pOpMammeld o meperoBbIX
JOCTUKEHUSIX U OTKPBITUSIX MUPOBOI U OTE€UECTBEHHOM HAYKU;

YBaXEHUE K JeATENsIM  HAyKM M TEXHUKH, BHJCHME HayKH KaK DJJIEMEHTa
o011e4eI0BEYeCKON KYJIbTYpPHI.

187



Hayuonanvnouii npasosoii Mnmepnem-nopman Pecnyonuxu bearapyce, 05.09.2023, 8/40336

7. ba3oBblil ypoBeHb n3ydeHuss xumuu Ha Il crynmenu oOmero cpemnero odpa3zoBaHus
OPHEHTUPOBAH Ha OCBOCHUE ydallUMHCsA 0053aTeJIbHOT0 MUHUMYyMa COJEpKaHUsI XMMHUYECKOTO
oOpa3zoBanus; (opMupoBaHue oOOImIeH KyJIbTYpbl Yepe3 pEeUIeHHEe MHPOBO33PEHUECKUX,
BOCIIUTATENbHBIX U Pa3BUBAIONIUX 3a7ja4 XUMUYECKOTr0 00pa3oBaHusl.

Crpykrypa Hacroseil y4eOHOH NpOrpaMMbl IpeanojiaracT HM3y4eHHE OpPTraHUYecKOi
xumuu B X KJacce, KOTOPOE HayuHAECTCAd C TeMbl «BBeneHHWE B OPraHMYECKyl0 XUMHIO»,
paccuuTaHHOW Ha (GOPMHPOBAHKE HEOOXOAUMBIX KOMIIETECHIIMN, HANPABICHHBIX Ha MOHUMaHHUE
OCHOB TEOpHM CTpOEHHs BellecTBa. JlanbpHellnee paccMOTpeHHEe ydeOHOro Marepuana
0a3upyercsi Ha CBEIECHUSX 00 3JIEKTPOHHOM CTPOEHHMM aTOMOB M 3JIEKTPOHHOM TMpHUpoje
XUMHUYECKON CBS3M B MOJIEKYJaX OpPraHUYECKHUX coequHeHuH. PaccmaTpuBaroTcs CTpOCHHE
U CBOMCTBa OpPraHMYECKHUX BEILECTB OCHOBHBIX KiaccoB. lIpemraraemas mocienoBaTeabHOCTh
y4eOHBIX TEM B HACTOALIEH y4ueOHOM MporpaMMe MO3BOJISET PACKPBITh MPHUHILIMI YCIOKHEHUS
CTPOEHHUSI U I€HETHYECKOIO pPAa3BUTHUSA OT YIJIEBOJOPOJOB K 0oJiee CIOKHBIM OpPraHUYEeCKUM
COETMHEHUSIM.

Kypc xumun XI kiacca mpeaycMmarpuBaeT M3ydeHHe OOIIed M HeOpraHW4ecKod XUMHUH
1 BKJIIOYAET OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHH; IEPUOANUYECKUN 3aKOH; TEOPUI0 XUMUYECKON
CBSI3M; 3aKOHOMEPHOCTH NPOTEKaHUsI XUMHUYECKUX PEAKLMM; XUMHUIO PacTBOPOB. 3aBEpIIACTCS
KypC U3yYEHHEM XUMUU 3JIEMEHTOB.

[Tpu usyueHun kypca Yuammecs 3HAKOMSTCSI C 3aBUCUMOCTBIO CBOWMCTB BEILECTB OT MX
CTpOCHMSI, TPUMEHEHUEM XHMUYECKUX COEAMHEHMN U MX MpEBpallleHui B pa3iMuyHBIX cepax
KU3HEICITEIBHOCTH YEJIOBEKA.

B HacTosimieild yueOHOI mporpamMme MpeiCcTaBiIeHbl y4eOHbIE TEMBI U MPUMEPHOE BpEMs
Ha UX U3YyYCHHE.

Copnepxanue yueOHOro mpeaMera «XUMHsD) OPUEHTUPOBAHO Ha OBJAJICHUE YYaLUMUCS
KOMIIETEHIMSIMHM, HEOOXOJUMBIMHU  JUIS PALlMOHATIBHON  JEATEIbHOCTH B MHUpPE  BEIIECTB
U XMMHYECKUX TMPEBpAIICHUII HA OCHOBE 3HAHUW O CBOMCTBaX BAXKHEWIIHUX BEIIECTB,
OKpYXaloIMX 4YeJOBEKAa B IIOBCEIHEBHOM >KM3HH, INPUPOAE, NpOoMbIIIeHHOCTH. OcBoeHue
colepkaHus y4eOHOro mpeaMmera «XUMHsS» TNpeArnonaraeT (OPMHPOBAHUE Y ydalluxcs
MIOHMMaHMUsI POJIM XUMHM B PELICHUH Hauboyiee aKTyalbHBIX MpPOOJeM, CTOSIIUX Iepen
yenoseuecTBOM B XXI Beke.

Jns  Kaxaod Tembl B HacTosmled ydeOHOM mporpaMme ONpeZeNeHbl  BOMPOCHI,
MOJICKAIUE H3YYEHHIO, THUIBI PAcUETHBIX 3a]ad, yKa3aHbl MEPEYHHU JIEMOHCTpALUi, TEMbI
71a00paTOPHBIX ONBITOB U MPAKTHUECKUX PabOT, TpeOOBaHUS K YCBOCHUIO Y4eOHOrO MarepHasa.
VYyurento naercs mpaBo 3aMEHBbl AEMOHCTpaluil Ha Apyrue (paBHOLIEHHBIE), 0oJiee TOCTYyIHbIE
B YCJIOBUSX J@HHOTO YupexJeHus oOpa3zoBaHus. Ilo cBoeMy YCMOTPEHHUIO YUYUTEIb MOXKET
YBEIMYUTh YUCIO JeMoHcTpauuil. [lpu Hamuuumm B yupexaeHuM oOpa3oBaHUS KOMILIEKCa
IIPOrpaMMHO-AINApaTHOIO C KOMIUIEKTOM JaTYUKOB (MHOTO(YHKIIMOHAJIbHAS HM3MEpHUTEIbHAs
cucrema) (mpuiokeHue 1 K TIOcTaHOBJIEHMI0O MuHHCTEpCTBa o00Opa3zoBanus PecnyOnmku
benapycs ot 12 mtonss 2014r. Ne75 «OO6 ycraHoBieHUM mepeuHeidl meOenu, WHBEHTaps
U cpeactB  oOydeHHs, HEOOXOAWMBIX IS OpraHM3aluyd  00pa30BaTENLHOTO  IpoIecca
YUPEKACHUSAMHU 00pa30BaHMs, PeaIu3yOLMMHI 00pa3oBaTelbHbIe IPOrpaMMbl OOIIETO CPETHETO
00pa3oBaHMs, YUYpeXKICHUSIMH OO0pa30BaHUs, PEATH3YIOIMMH O00pa30BaTEeNbHBIE MPOTPAMMBI
CIEIMAIIBHOTO o0pa3oBaHus, UHBIMU OpraHu3alusIMH, WHAVBUY QJIbHBIMU
MpEeANPUHUMATENSIMY,  PEAIM3YIOLMMU  00pa30oBaTeNbHBIE  MPOTPAMMBI  CIEHUATIBHOIO
o0pa3oBaHUsl  HAa YPOBHE  JIOIIKOJBHOTO  OOpa30BaHUs»), PEKOMEHAYeTCs  MPOBOAMUTH
JEMOHCTpAIMM, OTMEUYEHHBIC B HACTOsIIEH ydeOHOM mporpamme 3HakoMm (*), cero
HCIIOJIb30BaHUEM.

VYkazaHHOe B HACTOSIICH y4eOHOW TmporpaMMe KOJHUYECTBO YacOB, OTBEICHHBIX
Ha U3y4YeHHE YYEOHBIX TeM, ABIseTCA MpUMepHbIM. OHO MOXKET OBITh IIepepacupeieNieHO MEXTY
TEMaMU B pa3yMHbIX mpenenax (2—4 daca). PezepBHOe Bpemsi ydUTENb HCIONIB3YET IO CBOEMY
ycMmoTrperuto. Kpome Toro, AomycTMMO M3MEHEHHUE MOCIIEI0BAaTEIIBHOCTH U3YUYEHHUS BOIPOCOB
B paMKax OT/AEJIbHON y4eOHOW TEMBI ITPU COOTBETCTBYIOLIEM OOOCHOBAaHUM TAKUX U3MEHEHUH.

B cooTBeTcTBHM C MpUHIMIAMH KOMIETEHTHOCTHOTO MOAXO0/a OLEHKa CPOPMHUPOBAHHBIX
KOMIIETEHIIMM ydYalluxcsi NpPOBOAMUTCS Ha OCHOBE WX 3HAaHUM, YMEHUH U BbIpaOOTaHHBIX
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CHOCO0OB JeATeNbHOCTU. B HacTosmel y4eOHON mporpamme st KOKIOW TEMbl HMEIOTCS
«OcHOBHbIE TpPeOOBaHUS K pe3ysibTaTaM Y4eOHOW AedTenbHOCTH ywamuxcs». Ha ux ocHoBe
OCYILECTBIISICTCS] KOHTPOJIb U OLIEHKA Pe3yJIbTaTOB yUeOHOH AESATEIbHOCTH YUaluXcsl, KauyecTBa
YCBOEHHMsSI 3HAHUH M ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIMH HpPU  OCYILECTBICHUU
MOYPOYHOT0 M TEMAaTUYECKOTO KOHTposid. Koln4ecTBO MUCHhMEHHBIX KOHTPOJBHBIX pPaboT —
4 (4 gaca) B X n XI kiaccax.

I'JTABA 2
COJAEPKAHUE YYEBHOTI'O ITPEJIMETA B X KJIACCE.
OCHOBHBIE TPEBOBAHUSA K PE3YJIbTATAM
YUYEBHOU AEATEJBHOCTH YYAIIUXCS

Tema 1. BBenieHre B OpraHMuECcKyr0 XUMHIO (6 4acoB)

Crpoenne aroma. CocTostHEE 3JEKTPOHA B aTOME. ATOMHAasi OpOUTalb. DHEPreTHYECKHUMA
YPOBEHb U SHEPreTHUYECKUI MOAYyPOBEHb. S-, p-OpOurtanu. JneKTpoHHbIe KOH(PUTypaluyu aTOMOB
3JIEMEHTOB TEPBBIX JABYX MEPHUOJOB (pacmpeiesieHue 3IEeKTPOHOB 1Mo opouTaisim). OcobeHHOCTH
AJIEKTPOHHOI'O CTPOEHUS aToMa yIJIepoJa.

KoBanentnas cBsa3b. llonmsspHas W HENMOJSIpHAsT KOBAJEHTHAs CBsI3b. XapaKTEPUCTHUKHU
KOBAJICHTHBIX CBSI3€H: KPATHOCTb, JUIMHA, YHEPIHSL.

XuMHYecKas CBS3b B OPraHU4YECKHX BELIECTBAX.

IIpenMer opraHuYecKON XUMUH.

OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUUECKOI'O CTPOEHUS] OPTraHUYECKUX BEILLIECTB.

JlemoHCTpanuu

1. KauecTBeHHOE onpezeneHue yriiepoja 1 BoJOpo/ia B OpraHMYeCKUX COeAMHEHUSX.

OCHOBHbBIE TPEBOBAHUA
K PE3YJIbTATAM YUEBHOU JIEATEJIBHOCTHU YUAIIIXCSA

Yyammecs TOJDKHBI:

JlaBaTh ONpEACNCHUs MOHATHUAM: aTOM, MOJIEKYyJla, aTOMHas OpOUTajb, SHEPreTHYECKHUM
YPOBEHb ¥ SHEPreTUYECKUN MOTYyPOBEHb, S-, P-OpOUTAIH, SJIEKTPOHHAS KOH(UTYpalus aToMa;
KOBAJICHTHAsI CBSI3b: MOJISIpHAs M HENOJISIpHAsi, OJJMHApHAs U KpaTHas (BOIiHas, TpoilHas), AIMHA
CBS3M; XUMHUYecKas (opmyna (MOJIEKYJSIpHAs, CTPYKTYypHasi); U30MEpHsi, U30MEp, CTPYKTypHas
U30MEepHsl; OpraHuyecKasi XuMHus;

OCYUIECTBIIATh CJIEAYIOIINE BUJBI JESITEIbHOCTH:

Ha3bIBATh!

OCHOBHBIE MTOJIOKEHHSI TEOPUN XUMUYECKOTO CTPOCHUS OPraHMYECKHUX BEIIECTB;

pas3nyath:

U30MEPBI; MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIIbI OPraHUYECKUX COEAMHEHUN;

COCTaBJIATH!

(GopMyJIbl ANEKTPOHHBIX KOH(UIypaluil U CXeMbl 3aIllOJIHEHUS 3JEKTPOHAMHU AaTOMHBIX
opOuTasieit aTOMOB AJIEMEHTOB MEPBBIX BYX MEPHOIOB;

MI0JIb30BAThC:

y4eOHbBIM 1ocoOHMeM; paBUIaMy O€3011aCHOTO TOBEJCHUS IPU OOPAIIEHUH C BEILECTBAMH,
XMMHUYECKOHN MOCY10H, TabopaTOpHBIM 000pYA0BaHUEM U HarpeBaTeIbHBIMU IPUOOPAMH.

Tema 2. YrneBonopossl (22 yaca)

Anxanbl. Ompenenenue kiacca. ['mOpuamsanust atoMHbIX opOutaneid. OcoOeHHOCTH
MPOCTPAHCTBEHHOI'O  CTPOEHHUSI  AJIKAHOB. BaneHTHeld  yroia. Mertan — mnpocTeuimit
MIPEICTaBUTENh HACHIIICHHBIX (MIpeleTbHBIX) YIJIEBOAOPOIOB — aJKaHOB. | OMOIOTHYECKHH sl
u o0mas popmya ankaHoB. [ 'OMOJIOTH, TOMOJIOTHYECKas Pa3HOCTb.

Howmenknarypa UIOIIAK u TpuBuanbHble Ha3BaHUsA ankaHOB. CTPYKTypHas H30MEpPHs
AJIKaHOB — U30MEPHS YIVIEPOAHOro ckeneTa. GU3ndecKkrue CBOMCTBA.
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XVMMUYECKHME  CBOMCTBA: TaJOTEHUpPOBaHME (peakuus  3aMEIICHUs), OKHUCIICHHUE,
TepMHUYECKUE TpeBpalleHus, noMmepuzanus. [logyyeHre B MPOMBIIIIEHHOCTH U3 MPHUPOIHBIX
UCTOYHUKOB. [ [prMeHeHne alkaHoB.

Ankensl. Omnpenenenue kiacca wuoOmas Qopmyna  ankeHoB.  OcoOEHHOCTH
IIPOCTPAHCTBEHHOIO CTpoeHus. G-CBsA3b, T-CBSI3b. OTWJIEH — MPOCTEHIIMM NpPEICTaBUTEIND
HEHACBILIEHHBIX YIJIEBOJAOPOJIOB — AJIKEHOB.

Homenknarypa UIOITAK u TpuBHanbHble Ha3BaHMS adKeHOB. M3omepus: CTpyKTypHas
(YyriaepomHoro ckejeTa | MOJOKEHUSI JIBOWHOW CBs3M), MPOCTPAHCTBEHHas (IMC-, TpaHC-).
Du3nyecKue CBOKCTBA.

XVUMHYECKUE CBOMCTBA: OKHUCIEHHE (TFOPEHHE, OKUCIEHHE pacTBOPOM II€pMaHIaHaTa
Kanus); [PHUCOEAMHEHHE BOJOpPOJAA, TaJOreHoB K alikeHaMm. [lpucoenuHeHue  BOAbBI
U TaJIOTEHOBOJOPOJIOB K ATWIIEHY. KauecTBeHHblE peaklMM Ha ABOWHYIO CBA3b C pacTBOpaMU
Opoma u nmepmaHraHata kanus. [lonmumepuszanus ankeHoB. [lonsTus: mnonumep, MoOHOMeEp,
CTPYKTypHOE 3BEHO, CTETEHb MOJIMMEPU3ALIIH. [TonuaTHnen, MIOJIUIIPOIUJIEH,
MOJINBUHUJIXJIOpUA, mnonuterpapTopatuieH. llomyueHue ankeHOB (aeruaparanus CIHPTOB,
JETUIPOralOr€HNPOBAHNE TAJIOT€HAIKAHOB, JETUPUPOBaHKE aaKaHOB). [I[pyMeHeHNne alnKeHOB.

Jvenbl. YTIIeBOAOPOABI C CONMPSKEHHBIMU JIBOMHBIMU CBA3AMH. CTpOEHUE MOJIEKYJ
Oyranuena-1,3 wu 2-mertunOyrtaguena-1,3 (u3ompeHa), WX MOJEKYJISApPHBIE U CTPYKTypHBIC
dhopmynel. duznveckue cBoiicTa Oyraauena-1,3 u 2-metmwidyraauena-1,3.

Xumuueckue cBoiictBa Oyraauena-1,3 u 2-metunOyraauena-1,3: peakiuy ruIpupoOBaHus,
raJIOTEHUPOBAHUS U TTOJTUMEPU3ALIIH.

[Monyuenne Oyraauena-1,3 wu 2-mertunOyrtaauena-1,3  JIeruaApupoBaHHEM  AJIKAHOB.
[IpuMeHeHne AMEHOBBIX YTIIEBOAOPOAOB. I[IpupomHbIi (WM30MPEHOBBIN) W CHHTETUYECKUMA
(OyTanueHoBbIi) Kayuyku. Pe3una.

Ankunael.  OmnpeneneHue  kimacca uobOmas dopmyna  ankuHoB.  OcoOEHHOCTH
IIPOCTPAHCTBEHHOI'O CTPOCHUA. AIETWIEH — NPOCTEHIINN NpPECTaBUTENb HEHACHIIIEHHBIX
YTJI€BOJIOPOAOB — AJTKUHOB.

Homenknarypa MIOITAK u TpuBuasibHble Ha3BaHUs ainkuHOB. CTpyKTypHas H30Mepus
YIJIEPOJHOTO CKEJIETa Y MOJI0KEHUs TPOHHOM cBsi3u. Du3nueckre CBOMCTBA.

XVMMUYECKME  CBOMCTBA:  NPUCOEOUHEHHE  BOAOPOAA,  TaJOre€HOB K aJKUHaM;
raJIOTeHOBOJIOPO/IOB, BOJBI K alleTUJIEHY; IIOJHOE€ OKucieHue. KadecTBeHHblE peakluu
Ha TPOWHYIO CBs3b C pacTBopamMH OpoMa U mepmaHraHatra kanus. llomydeHue aneTuiaeHa
13 MeTaHa 1 kap6uaa kanpuus. [lpuMenenue anerusieHa.

Apensl. Omnpenenenue kiacca u obmast gopmyna apeHoB psina 6enzona. OcobeHHOCTH
MPOCTPAHCTBEHHOI'O CTPOCHMs. bBeH3071 — mnpocTeluii  mpeACTaBUTENb apOMaTUYECKUX
yIJI€BOAOPOAOB, (PU3HUECKUE CBOICTBA.

XuMHYecKkue CBOMCTBAa O€H30ia: peakiuu 3aMelIEeHUs B apOMaTUYECKOM  SApe
(rajoreHMpoBaHUE, HUTPOBAHUE), KATAIMTUYECKOE THIPUPOBAHHUE.

[Tomyuenue  OeH3ona  TpuMmepu3alMed  aleTuieHa, JAEeTHAPUPOBAHHMEM  TeKcaHa
U nukiorekcasa. Toiyou. IIpumenenue apoMaTuueckux COeAMHEHUN.

B3anmocBs3b MeXTy HaChIIIEHHBIMHA U HEHACHIIIICHHBIMU YTJIEBOJOPOIaMHU.

VYraeBogopoasl B npupoae. HedTb u mpupoAHbIil ra3 Kak HCTOUYHUKU YTIIEBOAOPOJIOB.
CocraB u pusnyeckue cBoricTBa. CrocoObl mepepaboTKH HEPTH: TEPETOHKA, TEPMUYCCKUN
U KaTamuTHYecKuil KpekuHr. IIpoayktel mepepabotku HepTH. OXpaHa OKpY’KaIoLIeH cpebl
OT 3arpsi3HEHUl TpU TepepadoTKe YIJIEBOJOPOJHOTO ChIPhS U UCHOJIb30BAaHUM MPOAYKTOB
nepepaboTKu HEPTH.

JeMmoHcTparu

2. Mozieny MOJIEKYJl HACBIIIEHHBIX U HEHACBHIIIEHHBIX YTIEBOIOPOAOB.

3. OGpa31ibl TIacTMace.

4. O06pa3iipl HATYPAJIbHOTO U CUHTETUYECKUX KAy4yKOB, PE3HHBI.

5. [lonyuenue aneruiaeHa KapOUIHBIM CIIOCOOOM.

6. OTHOLIEHHE alleTUIIEHA K BOJHBIM PacTBOpaM MOJA U NIEPMAaHraHaTa KaJlusl.

7. Konnexuus «I[Ipomyktel nepepaboTku HeTH».
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Pacuernrie 3amaun

1. BeiBon ¢opmyn yrieBoAgopoJOB Ha OCHOBaHMM MJAHHBIX M0 UX KOJIWYECTBEHHOMY
COCTaBy.

2. YcTaHOBIEHUE MOJIEKYJSIPHBIX (OpPMYJ OpraHMYECKUX BEIIECTB Ha OCHOBAaHUU
MPOJYKTOB UX CTrOPaHUSI.

JlaGopaTopHbIe OTBITHI

1. 3roToBieHue mapocTepKHEBBIX MOJIeNIE MOJIEKYJT YIIIEBOOPOIOB.

[IpakTrueckue paboThI

1. [Tomydenue 3TUICHA U U3y4YEeHHE €ro CBOMCTB (1 yac).

OCHOBHbBIE TPEBOBAHUA
K PE3YJIbTATAM YUEBHO! JIESATEJILHOCTHU YYAIIXCS

VYyamuecs AOKHBL

JaBaTh OIpEAENCHUS] TOHATUSM: O-CBSI3b, T-CBS3b, BAJECHTHBIM YIOJd; CONpPSDKEHHAs
KOBAQJIEHTHAsl CBS3b; TOMOJIOTHS, TOMOJIOT, TOMOJIOTHYECKAs Pa3HOCTh; o0mias ¢popMysa Kiacca;
H30MEpPHUs (mpocTpaHCTBEHHAs uc-, TpaHc-); OpraHMYECcKHe COEIMHEHUS
(BBICOKOMOJICKYJISIDHBIE:  HaTypalbHbIE M CHHTETUYECKHE; YIJIEBOJOPOJBI: HACBILICHHBIE,
HEHACBILICHHbIE, LUKINYECKUE, AapoMaTHYecKHe); Trpynna (ajlKwibHas; HUTPOIpyMNIa,
yIJIEBOAOPO/AHAs); MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI; IMOJIMMEP, MOHOMEpD, CTEIECHb
MOJINMEPU3ALUH, CTPYKTYPHOE 3BEHO; XUMHUYECKHE pEaKUUU OpPraHUYECKUX COEAMHEHUN
(raJoreHupoBaHMs, TUAPOTATIOTCHUPOBAHUS, THIpAaTalUK, TUAPUPOBAHMS, JErHIapaTalyH,
JNETUIPUPOBAHMS, JETHAPOTalOreHUPOBAHMS, 3aMEILEHUs, W30MEpHU3alUM, KaTaIUTUYECKHE,
KayeCTBEHHbIE, HUTPOBAHUsI, OKHCIICHHS], OTIIETIIICHUS, IOJIMMEPU3ALIUH, TPUCOEITUHEHNS);

OCYUIECTBIIATh CJIEIYIOIINE BUIBI JEATEIBHOCTH:

Ha3bIBATh!

AIKWIbHBIE TPYIIBl; KaYECTBEHHBIE PEAKLUM HA U3YUYEHHBIE OPraHWYECKUE BEIECTBA;
obmue (opMyabl  H3y4EHHBIX  YIVIEBOJOPOJOB;  OINpPEIEJIEHUS  KJIACCOB  M3YUYEHHBIX
yIJIEBOAOPOAOB;  M3Y4YEHHBIE  yriieBonoponasl 1o HomeHknatype MHIOIIAK;  obGnactu
IIPAKTUYECKOIO HCMOJIb30BAHUS YIJIEBOAOPOAOB U M3JENMH U3 HUX; COCTaB U CTPOEHHE
W3YYEHHBIX YTJIEBOJOPOIOB, CIOCOOBI MOJTYYEHHUsI YIJIEBOJIOPOJOB, IJIACTMACC, KAy4yKOB; THII
XMUMHUYECKON peakIUM; YCIOBUS MPOTEKAaHUs PEAKLMH; XapakTep W3MEHEHHs (QU3NYECKUX
CBOMCTB BEILECTB B TOMOJIOTUYECKOM pSAAY U NPUYMHY UX U3MEHEHMsS; XUMHUYECKHE CBOMCTBA
WH/IMBUYaJIbHOTO BELECTBA N3yUYEHHOI'0 KJ1acca yIriIeBOI0PO/IOB;

pasauyaTh:

THUIBI XUMUYECKUX PEAKIUN YIIIEBOJOPOJIOB 10 YPAaBHEHUAM U CXEMaM;

OIPEACIIATE:

NPUHAJIEKHOCTh YITIEBOJOPOJA K ONPEAEICHHOMY KJIAcCy IO CTPYKTYpHOH Qopmyiie;
IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI U3YUYEHHBIX YIJIEBOJOPOAOB; TUIIBI XUMUYECKUX pEaKLIU
YIJIEBOAOPOAOB IO YPAaBHEHUSAM; O3TWIIEH, aLETHIEH (IPKCIEPUMEHTAIbHO I10 KaueCTBEHHBIM
peaKkiusam);

COCTaBJIATH!

dopMyiy yriaeBoaopoja: MOJIEKYJSIPHYIO, CTPYKTYPHYIO (COKpAaIeHHYIO, CKEJIETHYIO);
MOJIEJIA MOJIEKYJ YIJIEBOAOPOAOB; CTPYKTYypHBIE (POPMYJIBI YIIEBOJOPOAOB IO UX HA3BaHMAM;
CXEMBbI, OTPAKAIOLINE B3aUMOCBS3b MEXAY YIVIEBOJOPOJAMHU PA3JIMYHBIX KJIACCOB; ypaBHEHUS
peaKIyii, OTpaXkarollue XUMHUYECKNEe CBOMCTBA YIIEBOAOPOAOB U CIIOCOOBI UX MOJIy4EHUS;

XapaKTepU30BaTh:

CHOCOOBI MOJyYEHHsI YIIIEBOJOPOJIOB; CTPOCHHUE YIIEBOAOPOAOB; TUIl XUMHUYECKOH CBSA3U
B yIJIEBOAOPOAaX;  (u3uyeckue  CBOWCTBA  YIJIEBOJOPOAOB;  XHWMHYECKHE  CBOICTBa
yTJIE€BOAOPOAOB;

OOBSICHATE!

B3aMMOCBSI3b MEXJy COCTaBOM, CTPOCHHUEM U CBOWCTBAMH YTIJIEBOIOPOAOB; B3aUMOCBSA3b
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB; MPUYMHBI MHOT000pasusi YTJIEBOAOPOJIOB; IPUUYHMHBEI
CXOJZICTBA XMMHMUYECKUX CBOMCTB YIJIEBOJOPOIOB OJHOIO KJIacca; MPOCTPAHCTBEHHOE CTPOECHUE
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MOJIEKYJl YTJIEBOJOPOJIOB C MO3MIMK THUOpUAM3AIMKA ATOMHBIX OpOHUTajel; XUMHYECKHe
CBOICTBa yIJIEBOJAOPOIOB C MO3UIUU TEOPUHU XUMHUECKOTO CTPOCHHUS;

AHATM3UPOBATH:

pe3yIbTaThl IA0OPATOPHBIX OIBITOB, MPAKTHIECKUX padOT; yueOHYI0 HH(OpMAIIHIO;

oOpararbcs:

C BEIIECTBAMH, XUMUYECKON TTOCY/I0H, TaOOpaTOpHBIM 000PYI0BaHUEM, TPUOOPAMU;

POBOJUTD:

MaTeMaTHYeCKUe BBIYMCIEHUS TPU  PEIIEHHH PACUETHBIX 3a]ad; XUMHUYECKUH
9KCIIEPUMEHT; MOICTUPOBAHNE MOJIEKYJI OPraHMUYECKUX COCTUHEHHIA;

TIOJIb30BAThHCS:

y4eOHBIM ITOCOOMEM; TIPaBUIIaMU O€30MaCHOTO MOBECHUS TPU 0OpAIICHUH C BEIIECTBAMU,
XMMHUYECKOH MOCY10H, TabopaTOpHBIM 000pYI0BaHUEM U HarpeBaTeIbHbIMU TPUOOpaMU;

MPUMEHSTD:

W3yYeHHBIC TIOHATHUS W 3aKOHBI NIPU XapaKTEPUCTUKE COCTaBa, (GU3NIECKUX, XUMHUUECKUX
CBOICTB, CITOCOOOB MOIYYEHHS YTIEBOJIOPOAOB, PEIICHUN PACYETHBIX 3a1a4.

Tema 3. CriupTsl U GeHoIbI (8 YacoB)

Crmptel. @yHKIMOHANBHAS Tpynmna cnupToB. Kimaccmukanust COUpTOB: OJXHOATOMHEIE
U MHOT'OATOMHBIE; IEPBUYHBIE, BTOPUUHBIE, TPETUYHBIE.

Hacpimennsie omnoaroMubie cupThl. Onpenenenne kiacca, oomas Gopmyia, CTpOCHHUE,
MOJICKYJISIPHbIE U CTPYKTYpHbIE (OPMYJBI HACHIILEHHBIX OJAHOATOMHBIX CIUPTOB. MeTaHOI
Y 3TAHOJI KaK NpPEACTaBUTEIN HACBIIIECHHBIX OJHOATOMHBIX CIHMPTOB. M30Mepus yriepoaHoro
CKeJeTa | MOJIOKEHUsI (DYHKUMOHAIBHOM TIpyNIbl HACHILEHHBIX OJHOATOMHBIX CIHUPTOB.
Homenxnarypa MIOITAK u TpuBnanbHble Ha3BaHUS CIUPTOB.

@dusnyeckue  cBoiicTBa  cnupTOB.  BomopomHas — CBA3b M MEKMOJIEKYJISIPHOE
B3auMojieiicTBie. BiusHue BOJAOPOAHON CBS3M Ha TEMIEpaTypbl KUIIEHUS W PaCTBOPUMOCTH
CIIUPTOB.

XHWMHYECKHE CBOWMCTBA CHMPTOB: B3aUMOJEWCTBUE  CO LICJIOYHBIMM  METaJUIaMH,
raJIOT€HOBOIOPOAAMH, BHYTPUMOJIEKYJISIPHAs U MEKMOJIEKYJISIpHAs NETHApaTalus; OKUCIICHUE:
MIOJIHOE U YaCTUYHOE (IIEPBUYHBIX CIIMPTOB /10 AJIbJETUIIOB).

[Tonyyenne coupToB B JabopaTopuM THApaTalUeil  aJKeHOB, B3aMMOJACHCTBUEM
raJIOr€HaJIKaHOB C BOAHBIM pacTBOpoM wienodu. [Ipumenenne cnuproB. TOKCHYHOCTH CIIUPTOB,
UX JIEHCTBUE HA OPraHU3M YEJIOBEKA.

MHOroatroMHbIe CHOUPTHL. DTWICHIIUKONb (3TaHAMOMA-1,2) u raunepud (MponaHTpHOII-
1,2,3) kak mnpeacTaBUTEIM MHOTOATOMHBIX CIHUPTOB, MX COCTaB, CTPOEHHE, CTPYKTypHBIE
(dbopmyIbl, pU3HUECKUE CBOMCTBA.

XVMMHYECKHE CBOWCTBA: B3aMMOJCHCTBHE CO LIEJIOYHBIMU METAJUIAMH, MHUHEPAIbHBIMU
KHMCIIOTaMU (Ha MpUMepe a30THOM KucaoThl), ruapokcugoM menu(ll) (kauecTBeHHas peakuus
Ha MHOTOAQTOMHBIE CIIUPTHI). [[puMeHeHne STUIICHTTIMKOIS U TIIUIepUHAa.

B3aumocBs3b MeX/1y HACHIIIEHHBIMH, HEHACBIILIEHHBIMU YTJIEBOIOPOJAAMHU U CIIUPTAMHU.

@®enounbl. [lonsatne o ¢eHonax, ompenenenue kiacca. CocTaB U cTpoeHHE (HEHONa;
MOJIEKYJISIpHAst ¥ CTPYKTypHast popmyiel. u3mueckue cBoiicTBa eHoma.

XuMHueckue CBOMCTBa  (peHosa:  B3aUMOJEHMCTBHE  CO ILEIOYHBIMM  MeTalUlaMu,
pacTBOopamu Ien04Yeil, OpoMUpOBaHUE U HUTPOBAHUE 1O apoMaTHUecKoMy siipy. KauecTBeHHast
peakiust Ha peHos ¢ OpoMHOI BoJ10M. B3anuMHoe BiMsiHUE rpyln aTOMOB B MOJIEKYJIe (heHOA.

[Ipumenenue denomna.

JlemoHCcTpanuu

8. Mozenu MoJieKys1 MeTaHoJIa, 3TaHOJIa, STUICHIJIMKOJIS, TJIUIEpUHA.

9. CpaBHEHUE paCTBOPUMOCTH B BOJE HACHIIIEHHBIX OJTHOATOMHBIX CIIUPTOB.

10. B3aumopeiicTBHEe 3TaHOJa C HATPUEM.

11. I'openue 3Tanona.

JlaGopaTopHbI€ OTBITHI

2. Oxucnenue stanona okeugoM meau(Il).

3. B3aumogeiictBue riuuepuna ¢ rugpoxcuaom meau(ll).
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OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUEBHO! JIEATEJBHOCTH YYAIIMXCS

VYvyamuecs 10JKHBIL:

JaBaTh ONpENEICHUS MOHATHUAM: KHUCIOPOJCOAEpKAIIUE OPraHUYEeCKHe COEIUHEHUS;
CIUPTHI, (DEHOJIBI; TUAPOKCUIIBHAS TPYIINA;

OCYUIECTBIIATH CJIEAYIOIINE BUIBI JESTEIbHOCTH:

Ha3bIBaTh:

KaueCTBCHHBIC pEaKIMM Ha MHOTOATOMHBIC CIHUPTHI U PeHon; oy  dopMmyny
HACBIIIEHHBIX OJHOATOMHBIX CIUPTOB; OMPEAENEHUS KJIACCOB OJHO-, MHOTOATOMHBIX CIUPTOB
u ¢penonoB; crmupthl 10 HOMeHKIatype MIOITAK w denom; obnactm  mpakTHYECKOTO
WCIONIb30BaHUsl CHHUPTOB U (DEHONA; COCTaB M CTPOCHHE OJHO-, MHOTOATOMHBIX CIHUPTOB
1 eHoJa, CIOCOOBI TIOMYUYEHUS HACHIIICHHBIX OJHOATOMHBIX CIIMPTOB U ()EHOJA; XapakTep
W3MEHEHUs (DU3MUECKUX CBOMCTB HACHIIIEHHBIX OJHOATOMHBIX CIIHPTOB B FOMOJIOTHYECKOM
pAOY W MPUYMHY UX M3MCHCHHSI; XUMHUYSCKHE CBOMCTBA HACHIIIICHHBIX OJHOATOMHBIX CITHPTOB,
STUJICHTIIMKOJIS, TIHIeprHa U (heHoa;

pa3nuyarh:

MOJIEKYJISIPHBIE U CTPYKTYpPHbIE OPMYITBI M3YUEHHBIX COCIMHEHU;

OTIPENIeNIATh:

MPUHAICKHOCTh ~ OPraHMYeCKOro  COCQUHEHHs] K Kjlaccy  CIUPTOB U ()EeHOJIOB
0 CTPYKTYpPHOH (popMyIie; MpOCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI CIIUPTOB; STHIICHTIHKOJb,
TIIALEPHH U (heHOIT (IKCTIEPUMEHTANBHO M0 KaYECTBEHHBIM PEAKIIHSIM);

COCTaBJIATH:

dbopMyIly HACBHIIIEHHOTO OJHOATOMHOIO CIHUPTA, STUJICHIJIHMKOISA, TIUIEpUHa, (eHoma
(MOJIEKYIIPHYIO, CTPYKTYPHYIO); MOJEITH MOJIEKYJI CIIUPTOB U ()eHOA; CTPYKTYPHBIE (hOPMYIIBI
CnUpTOB U eHOoNa TIO0 UX HA3BAaHUSAM; CXEMbl, OTpaXKAlOIIUe B3aUMOCBSI3b  MEXIY
YTIIEBOIOPOJAAMH, HACBIIICHHBIMUA OJIHOATOMHBIMH CIIUPTaMH, (DEHOJIOM; YpaBHEHUS pPEaKIIHiA,
OTpaXkallllie H3Y4YCHHbIE XMMHUYECKHE CBONCTBAa CHUPTOB U (eHONA; CHOCOOBI MOMyYeHUs
CIIUPTOB;

XapaKTepU30BaTh:

CHOCOOBI TIOJIy4EHHUS] CHHPTOB; CTPOCHUE CHHPTOB H (heHona; (U3NYEeCKHe CBOMCTBA
CIUPTOB U PeHoIa; U3yUYeHHbIE XUMUYECKHE CBOMCTBA CITUPTOB U (heHONA;

OOBSICHSTH:

B3aMIMOCBS3b MEXIY COCTaBOM, CTPOCHHEM M CBOWCTBAMHU HACHIIICHHBIX OJTHOATOMHBIX
CIHUPTOB, (E€HOA; B3AUMOCBS3b YTIIEBOI0POI0B, HACKIIIICHHBIX OJTHOATOMHBIX CIIUPTOB, (PEHOINA;
MPUYMHBI CXOJCTBA XMMHUYECKUX CBOMCTB TOMOJIOTOB HACBIIEHHBIX OJHOATOMHBIX CIHUPTOB;
XUMHUYECKHE CBOMCTBA M3yUYECHHBIX COCTUHCHHH C TIO3UITNH TEOPUN XHMHUECKOTO CTPOCHHSI,

MPOBOANTD:

XUMHUYECKHUHA SKCIICPUMEHT;

MOJIb30BATHCS:

y4eOHBIM 1OCOOHeM; IpaBUIaMH OE301IaCHOTO TIOBEJCHHUS TPU OOPAIICHUH C BEIIECTBAMH,
XUMHUYECKOH MOCyA0H, Tab0paTOpHBIM 000pYA0BaHUEM M HarpeBaTeIbHBIMU MTPHOOPAMU;

MIPUMCHSTD:

W3YYEHHBIC MMOHATHS U 3aKOHBI MIPH XapaKTEPUCTHKE COCTaBa, (PU3MUECKUX U XUMHUUYECKHUX
CBOWCTB CHHPTOB, (peHosa; CHocoOOB TONYYEHHUS HACHIIIEHHBIX OJHOATOMHBIX CITHPTOB;
nmpaBmwia 0e30MacHOr0 TOBENCHHUs TMPU OOpalleHHH C BEIIeCTBAMH, XUMHYECKOW TMOCYJIOM,
1abopaTopHBIM 000PYTIOBAaHUEM H TPUOOPAMH.

Tema 4. Anbneruasi (2 yaca)
Anpperuapl.  OcobeHHocTu  cTpoeHus. DyHKIMOHAJIbHAas — albJerWaHas TpyIIa.
Onpenenenue Kiacca ajabAeruoB.
Hacebimennsie anpaeruapl: oomiast popmysa; H30Mepus YIIIepoIHOTO CKeNeTa.
Homenxkmnarypa UIOITAK anbnerngoB. ®dusnveckue cBOMCTBA. MeTaHalnb U dTaHAIb Kak
MpEeACTaBUTENM AJIbJIETUAOB, UX COCTAB, CTPOCHUE.
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XVWMUYECKHE CBONCTBA: PEAKIMU BOCCTAHOBIICHUS, OKUCIICHUS 10 KapOOHOBBIX KHCIIOT.
KauecTBeHHble peaklvy Ha albJETHAHYIO TPYIITY: «CepeOpsSHOro 3epKaja» U C TUAPOKCHUAOM
menu(Il).

[TomydyeHue anpaeruioB OKHCIECHUEM TMEpBUYHBIX chnupToB. [lomydeHue sTaHans
ruapaTtauuen aneruneHa. [[pumenenne MeTaHans u dTaHalsl.

JemoHCTpau

12. Mozaenu MoJeKyJ1 ainbAerui0B.

13. Okucnenne anpaeruaa (peakus «CepeopsHOTOo 3epKanay).

JlabopaTopHbIE OMBITHI

4. Oxucnenue anpaeruaa ruapokcuaom meau(Il).

OCHOBHBIE TPEBOBAHMU I
K PE3VJIbTATAM YUYEBHOU JAESATEJIBHOCTU YUAILIUXCS

Yyammecs TOJDKHBI:

aBaTh ONpEACNCHUS TOHATUSAM:  ajbJACTUABI, albJeTHAHAS TPYMNa; peaKuus
MOJINKOHICHCALIUY,

OCYIIECTBIIATH CIEAYIONINE BUBI JEATEIbHOCTH:

Ha3bIBaTh:

KaueCTBEHHBIC pPEaKIMH Ha aJbJCTUAHYI0 Tpylmy; oOmyo GopMylly albIeruoB;
OmpeNesieHue Kjlacca albAeTuaoB; anpiaeruasl 1o Homenkinatype MIOITAK; oGnactu
MPAKTUYECKOTO HWCIONIB30BaHUsl aNbJIETHIOB; COCTAaB M OCOOCHHOCTH CTPOEHUS albIeTUIIOB,
CrocoObl  TIOJIyYEHHUS  albJETHJOB,  YCIOBUA  TNPOTEKAHUS  W3YUYEHHBIX  PEAKIUH;
(YHKIIMOHATPHYIO ~ albJETHIHYIO0 TpPYIIy; XapakTep U3MEHEHUs (PHU3UYEeCKHX CBOWCTB
aIBJACTUIOB B TOMOJIOTHYECKOM psIy U IMPUYMHY HUX HW3MEHEHUS; M3YYCHHBIE XHUMHYECKHE
CBOIICTBA aJIbIETHIOB;

pasznnyath:

MOJICKYJISIPHBIE U CTPYKTYpPHBIE (OPMYIIBI aTbICTHIOB;

OTIPEIETISTH:

MPUHAJJIKHOCTh OPTaHMYECKOTO COCAMHEHMS K KJIACCy ajbJETHAOB IO CTPYKTYPHOMN
(dhopMyIie; MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI ajbJACTHUAOB; albACTUIBI (IKCIICPUMEHTAITBHO
10 KQYE€CTBEHHBIM PEAKIIUSAM);

COCTaBIISATh:

dopmyny anpreruna (MONEKYJSIPHYIO, CTPYKTYpHYIO); MOJEIH MOJEKYJ MeTaHas
Y OTaHAJS; CTPYKTYpHBIC (OPMYJIBI ajbJCTHAOB I10 HX HA3BAHUSAM, CXEMBI, OTPaKAIOIIHC
B3aMMOCBS3b ~ MEXIY  yIJIEBOAOPOAAMH,  HACBHIIICHHBIMA  OJHOATOMHBIMH  CIUPTaMU
U aJbACTU/IAMU;, YPaBHEHHUS pEaKIHil, OTpa)kalollue W3yYCHHbIE XHMHUYECKHE CBOWCTBA
aNbJIETUIOB, CIIOCOOBI UX MOTYUYCHUS;

XapaKTEepPU30BaTh:

CrocoObl TMOJIyYeHUs METaHajsl W 3TaHajs; CTPOCHUE METaHalld W dTaHalsd;, (pU3NYECKUue
CBOMCTBA aJIbJICTH/IOB; U3yUYCHHbIE XUMUYECKHE CBOMCTBA aJIbJICTH/IOB;

O00BACHATE:

B3aUMOCBSI3b MEXKJIY COCTaBOM, CTPOCHHEM M CBOMCTBAMHU aJIbJECTHUIOB; B3aMMOCBS3b
YTJIEBOJOPOAOB, HACBIIICHHBIX OJHOATOMHBIX CIIUPTOB, ajbJAETHAOB; IPUYUHBI CXOJCTBA
XUMUYECKUX CBOMCTB TOMOJIOTOB aJIbJIETHIOB; XUMHUYECKHUE CBOMCTBA M3YUYEHHBIX COCIMHECHUM
C TIO3UIIMU TEOPUU XUMUYECKOTO CTPOCHUS;

MIPOBOJIUTD:

XUMHUYECKHUH SKCTIEPUMEHT;

MOJIE30BaThC:

y4eOHBIM IMOCOOMEM; TIPaBUIIaMU O€30MaCHOTO MOBECHUS PU 0OPAIICHUH C BEIIECTBAMU,
XUMHUYECKOH MOCY10H, TabopaTOpHBIM 000pY10BaHUEM U HarpeBaTeIbHbIMU TPUOOpaMU;

MPUMEHSTD:

W3YYCHHBIC MTOHATHS Y 3aKOHBI ITPH XapaKTEPUCTHKE COCTaBa, (PU3MUCCKUX H XUMHUYCCKHX
CBOICTB aNbJETHUIOB; CIIOCOOOB MOTYYECHHS albICTHUIOB.
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Tema 5. Kap6onoBbie kuciots (10 gacoB)

KapGonoBeie kwucioTel. OcobeHHOCTH cTpoeHHs. DyHKIMOHANbHAsS KapOOKCHIbHAS
rpymmna. OrmpeneneHue kKiacca KapOOHOBBIX KuCHOT. Knaccudukanumsi kapOOHOBBIX KHCIIOT:
HACBIIICHHbIE, HEHACHIIICHHBIE, AaDOMATUYECKHUE; OJTHOOCHOBHBIE, IBYyXOCHOBHBIE.

OOHOOCHOBHBIE HACHIIICHHBIE KapOOHOBBIE KUCIIOTBI: CTPOEHHUE; OOIasi, MOJCKYJISPHbBIE
U CTPYKTypHBbIe (popmyIbl. M3omepus yriaepoaHoro ckenera.

MypaBbrHass ¥ YKCYyCHasi KHUCJIOTBI KakK MpPEICTABUTENIM HACBIIIEHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. [lanbMUTHHOBAS U CTEapUHOBAs KHUCIOTHI KaK MPEJCTaBUTENN BBICIINX
HACBIIEHHBIX KAPOOHOBBIX KHCIIOT.

Homenkmnarypa MIOITAK kapOoHOBBIX KHCIOT. Du3udeckne CBOWCTBA KapOOHOBBIX
KHUCJIOT, BIMSIHUE BOJAOPOJHOM CBSI3U HA TEMIIEPATypy KUIIEHUS U PACTBOPUMOCTb.

XUMUYECKUE  CBOWMCTBA: M3MEHEHHE  OKpPacKM  HMHAMKATOPOB,  B3aUMOJAECHCTBHE
C MeTaJUIaMH, OKCHJIaMU W THAPOKCUAAMH METAIJIOB, COMSMU Ooiee crnadbIX KHCIOT. Peakius
stepudukai. Peakius 3aMemeHus: atomMa BOAOPOia METHIIBHONW TPYMIbl YKCYCHON KHCIJIOTBI
Ha aToM ranorena. [lonydyenne kapOOHOBBIX KUCIOT OKUCICHUEM aJKaHOB, IEPBUYHBIX CIIUPTOB
Y aJbJCTUIIOB.

OnenHoBasi KHCIOTa KakK MPEICTAaBUTENb OJHOOCHOBHBIX HEHACHIIIEHHBIX KapOOHOBBIX
KHMCIIOT: COCTaB, CTPOEHHE. XHMMHUYECKHE CBOICTBA: MPHCOEAMHEHHE BOJOPOJA U raJoreHOB
10 IBOMHOM CBSI3U YIJIEBOJOPOAHON rpynmbl. [[pyrue mpeacTaBuUTENN HEHACBIILEHHBIX KUCIOT:
aKpUJIOBasl, JINHOJIEBAsI U JINHOJICHOBasi. KapOOHOBBIE KHCTIOTHI B IPUPOJIE.

[TpumeneHre KapOOHOBBIX KUCIOT.

B3aumocBsI3p  MEXKIy YIUIEBOAOPOJAMH, CIHPTAMH, aJIbJETHIaMH, KapOOHOBBIMU
KHUCJIOTaMHU.

JeMoHCTpanyu

14. Mogenu MomneKky1 KapOOHOBBIX KHUCTOT.

15. PacTBOpUMOCTH KapOOHOBBIX KHCJIOT B BOJIE, ACHCTBUE HA UHINKATOPHI.

16. OTHOIIEHHE OJEMHOBOM KHUCIOTHI K pacTBOpaM IIepMaHraHata Kaiaus u Opoma;
B3aUMOJICICTBHUE CO IIEIOYBIO.

Pacuernble 3anaun

3. Brruucienus mo ypaBHEHUSIM peaKIuii, MPOTEKAIOIINX B paCTBOpax.

[TpakTrueckue paboThI

2. CpaBHEHHE CBOMCTB KapOOHOBBIX M HEOpraHWYECKHX KUCIOT (1 vac).

OCHOBHBIE TPEBOBAHU A
K PE3VJIbTATAM YUEBHOM JIEITEJIbBHOCTHU YUAILIMXCS

Yyammecs TOJDKHBI:

JaBaTh OMPE/CIICHUS MOHATUSIM: KapOOHOBBIE KUCIIOTHI, CIIOKHBIE A(UPBI; KAapOOKCHIbHAS
rpyIma;

OCYIIECTBIIATH CIEAYIOIINE BUBI JEATEIbHOCTH:

Ha3bIBAThH:

KaueCTBEHHbBIC PEaKIMU Ha KapOOHOBBIE KUCIOTHI; 00IIyI0 (popMyTy KapOOHOBBIX KUCIOT;
ompesiesieHue Kilacca KapOOHOBBIX KHCIIOT; KapOOHOBEIE KHCIOTHI 1m0 HOMeHKIatype MIOITAK
Y TPUBHATBHBIMU Ha3BaHUSAMHU (MypaBbHHAsl, YKCYCHas, TIaJbMUTHHOBAs, CTE€apUHOBAs,
OJICMHOBas); 00JIACTH TPAKTHYECKOTO HCIOJB30BaHUS KApOOHOBBIX KHCIOT, COCTaB
1 0COOCHHOCTH CTPOCHUS KapOOHOBBIX KHCIIOT, CIIOCOOBI MOMyUeHHUsI KAPOOHOBBIX KUCIIOT; TUIIBI
XUMHUYECKUX PEAKIUl KapOOHOBBIX KHUCIIOT; YCIOBHUS NPOTEKAHUS H3YUYEHHBIX peaklui
C yyacTeM KapOOHOBBIX KHCIOT; (PYHKIIMOHAIBHYI0 KapOOKCUIBHYIO Tpymiy; (U3HYecKue
CBOMCTBA Kap6OHOBI)IX KHCJIOT; UI3YUCHHBIC XUMHUYCCKHE CBOMCTBA Kap6OHOBI>IX KHCIIOT,

OTIPECTIATH:

MPUHAAJICIKHOCTD OpraHnu4eCKoro COCIUHCHUA K KJ1acCy Kap6OHOBI)IX KHCJIOT
M0 CTPYKTYpHOU (opmyne; KapOOHOBbIE KHCIOTHI (IKCIEPUMEHTAIBHO IO KaYeCTBEHHOU
peaxuun);
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pa3auyaTh:

MOJIEKYJISIPHBIE U CTPYKTYpHbIE (HOPMYJIbl KapOOHOBBIX KHCIJIOT; THIIBI H3yYEHHBIX
XUMHUYECKHX peakuii KapOOHOBBIX KHCIIOT [0 YPaBHEHUSIM U CXEMaM;

COCTaBJIATH!

dopmyiy KapOOHOBOH KHCIIOTHI (MOJIEKYJISIPHYIO, CTPYKTYpPHYIO); MOJEIH MOJICKYJI
METAHOBOW U 3TAHOBOH KHUCIIOT; CTPYKTYpHBbIE (POpMYJIbl KAPOOHOBBIX KUCIIOT 10 UX HA3BaHUAM;
CXEMBbI, OTPAKAIOLIUE B3aMMOCBS3b MEXIY YIVIEBOAOPOJAMH, HACHIIIEHHBIMH OJHOATOMHBIMU
CIMPTaMHM, albJAETHIaMH M KapOOHOBBIMU KHUCIIOTaMH; YPABHEHUS peaKLUil, OTpakaroliue
U3y4EHHbIE XUMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT, CIOCOOBI UX MOIYUYECHHUS;

XapaKTepU30BaTh:

CTPOCHUE METAaHOBOW M 3TAHOBOW KHUCIIOT; (pU3UYECKUE CBOMCTBAa KapOOHOBBIX KHUCIOT;
M3yYEeHHBIC XUMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT;

OOBSCHSATS:

B3aMMOCBSA3b MEXJYy COCTaBOM, CTPOEHHEM U CBOMCTBAMHM KapOOHOBBIX KHUCIOT;
B3aUMOCBS3b YIJIEBOJOPO/JOB, HACHIILIEHHBIX OJHOATOMHBIX CIMPTOB, aJIbJETHI0B, KAPOOHOBBIX
KHCJIOT; IPUYMHBI CXO/ICTBA XUMHUYECKUX CBOMCTB TOMOJIOTOB KAPOOHOBBIX KUCIIOT; XUMHYECKHE
CBOWCTBA M3YUYEHHBIX COEAMHEHHH C MO3UIIUN TEOPUH XMMHUYECKOT'O CTPOCHHUS;

IPOBOANTD:

MaTeMaTUYeCKUe BBIYMCICHHMsS TPH  PEIIEHUH pacueTHBIX 3a/Jady; XUMHUYECKHil
9KCIIEPUMEHT;

HOJIb30BAThCA:

y4eOHBIM 1TOCOOMEeM; TpaBUIaMH OE30TIaCHOTO TIOBEJCHHUS TPU OOPAIICHUH C BEIIECTBAMH,
XMMHUYECKOH MOCYJ0H, TaOOpaTOpHBIM 000PYAOBAaHMEM U HarpeBaTeIbHBIMU PUOOpaMU;

IPUMEHSTD:

U3yUYEHHBbIC MOHATHUS U 3aKOHBI IPU XapaKTEPUCTHKE COCTaBa, (PU3NUYECKUX, XUMHUECKUX
CBOMCTB U CITIOCOOOB MOJIy4E€HUSI KAPOOHOBBIX KUCIOT.

Tema 6. Cnoxublie 3gupsbl. XKupsr (4 gaca)

Crnoxubie 3¢upsl. Onpenenenue kinacca, obmas Gopmyna, cTpoeHue. DTUIOBBIA ddup
YKCYCHOM KUCIJIOTBI KaK MPEJCTaBUTENb CI0XKHBIX 3()UPOB.

Homenknarypa UIOITAK wu TpuBuanbHble Ha3BaHUSA CIHOXKHBIX 3(upoB. dDusznueckue
CBOWCTBA CIIOXKHBIX 3GUpoB. [TomyueHne cioXHbIX 3QUPOB: peakuus dTepuduKanny.

XVMUYECKUE CBOMCTBA: THAPOIU3 (KUCIOTHBIN U MIETOYHOM).

Cnoxunsie 3¢upsl B pupoae. [Ipumenenne. [TonmadupHbie BogokHa (JIaBcaH).

Kuper. CocTaB, CTpO€HHE W HOMEHKJATypa TpUINIHLEpUI0B. DuU3nyecKre CBOMCTBA.
XHWMHMYECKUE CBOMCTBA: TUAPOIIN3, THAPUPOBAHUE. bruosiorndeckas poib KUPOB.

Mpuna. [ToHATHE O CUHTETUYECKUX MOIOIIMX CPEACTBAX.

JeMoHCTpanyu

17. TlonyueHue cnokHOT0 3(pupa YKCYCHOM KHCIOTHI.

18. O6pa3ibl CIOXKHBIX 3PHUPOB, TOTMIGUPHBIX BOJOKOH H MTOTUMEPOB.

JlabopaTopHbIE OMBITHI

5. UccnenoBanue CBOWCTB KUPOB (PacTBOPUMOCTH, J10KA3aTEIHCTBO HEHACHIIIEHHOTO
XapakTepa OCTaTKOB KapOOHOBBIX KUCIIOT).

OCHOBHbBIE TPEBOBAHU
K PE3YJIbTATAM YUEBHO! JIEATEJIBHOCTHU YUAIIXCS

VYyamuecs AOKHBL

JTaBaTh OIPENETICHUS MTOHATUSIM: )KUPBI;

OCYUIECTBIIATH CIELYIOIINE BUIBI JEATEIBHOCTH:

Ha3bIBaTh:

o011yto (opMyiry CIIOXHBIX 3(UPOB; ONpPEAETICHUs KIACCOB CIOXHBIX 3(UPOB U )KUPOB;
cioxxkueie 3¢upsl 1o Homenkinatype WIOIIAK, kupbl TpuBHANbHBIMH HA3BaHUSMH, 00JACTH
MIPAKTUYECKOIO HCIOJb30BAHUS CIOXKHBIX S(QHUPOB M KUPOB; COCTaB M CTPOCHHE CIOMKHBIX
3GUPOB ¥ KHUPOB, CIOCOO TMONYYCHHUS CIOXKHBIX JPHUPOB ¥ KUPOB, THUIBI H3yYEHHBIX
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XUMHAYECKHX PEAKIMH CIOXHBIX 3(UPOB U KHUPOB; YCIOBHS NPOTEKAHUS M3YUYCHHBIX pPEaKIHi
CIIOHBIX 3(HUPOB M KHUPOB; (HU3MUECKHE CBOHCTBA CIOXHBIX 3()UPOB U )KHUPOB; H3yUYCHHBIC
XMMHUYECKHE CBOMCTBA CIIOKHBIX 3()UPOB U KUPOB;

pas3nuyaTh:

MOJICKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIBI CIIOKHBIX 3(UPOB U KHUPOB;

OTIPEICTIATE!

NPUHAAICKHOCTE OPraHUYECKOTO COCAMHEHHUS K KJIacCy CIOXKHBIX 3(UPOB U )KUPOB
10 CTPYKTYPHOI (hopMyJie; THUIBI N3YYSHHBIX XUMHUYECKUX PEAKIHH CI0XKHBIX 3(HUPOB H )KUPOB
110 YPaBHEHHSM;

COCTaBJIATH:

dbopmyny crnoxkHOro 3¢upa (MOJEKYISAPHYIO, CTPYKTYPHYIO); CTPYKTYpHBIE (OPMYIIBI
CJIO’KHBIX A(UPOB IO UX HA3BAHUSM; CXEMBI, OTPAKAIOIINE B3aUMOCBS3b MEK/Y HACBIIICHHBIMA
OJTHOATOMHBIMU CIHPTaMH, KapOOHOBBIMU KHCJIOTaMH, CIOKHBIMH 3(upaMu; ypaBHEHUS
peaxImii, OTpakalollhe W3YYCHHBIE XHUMHYECKHE CBOMCTBAa CIOXHBIX 3(HpoB, cmocold ux
TOJTY4CHHS;

XapaKTepu30BaTh:

CIOCO0 TIONyYeHUSI CIOKHBIX 3(UPOB; (U3MUECKHE CBOWCTBA CIOXKHBIX 3I(PHPOB;
M3yYeHHBIC XUMUYECKHE CBONCTBA CIOKHBIX Y(HPOB;

IPOBO/INTH:

XUMHYECKUH HKCIICPUMEHT;

HOJTb30BaThCS:

y4eOHBIM 1MOCOOMeM; TpaBUIaMH OE301IaCHOTO TIOBEJCHHUS TPU OOPAIIICHUH C BEIECTBAMH,
XMMHUYECKOH MOCYI0M, TabopaTopHBIM 000pyI0BaHHEM H HarpeBaTeIbHBIMU TPHOOpaMu;

PUMEHSTh:

U3y4YCHHBIC TIOHSATHS W 3aKOHBI MPH XapaKTEPUCTUKE COCTaBa, (PU3MUECKHX, XUMUIECKUX
CBOWCTB M CITOCOOOB MOJIYICHHS CIIOXKHBIX 3(PHPOB.

Tewma 7. YrneBobl (8 4acoB)

Yrnesoasl. Onpenenenue kiaacca. O6mas hopmyna.

Monocaxapuasl. ['nmoko3a: coctaB, (QYHKIMOHAIbHBIE TPYIIbl, CTPOEHUE MOJIEKYJIBI.
JluneiHass ¥ HUKIWYECKUE O- U B-POpPMBI MOJEKYIbI TIIOKO3bl. PPYyKTO3a — H30MEP TIIIOKO3BI.
du3nvecKue CBOWCTBA TIIOKO3bI M PPYKTO3BI.

XUMHYECKUE CBOICTBA TIIOKO3bl: OKHUCIEHHUE 10 TTIOKOHOBOM KHCIIOTHI, BOCCTAHOBIICHUE
JI0 IIIECTHATOMHOTO CIIUPTa COpOmTa; OpokeHue (CIUPTOBOE M MOJIOYHOKHCTIOE). KauecTBeHHBIC
peakIy Ha TJIIOK03Y: «cepedpsiHoro 3epkana» u ¢ ruapokcuaom  Menu(Il). Haxoxnenuwe
B IIPUPOJIE, IOJyUYEHUE U IPUMEHEHHE IIIFOKO3BI.

Hucaxapunpl. Caxapo3a Kak MNpEACTaBUTENb JUCAXapuIoB, €€ cocTaB. MoJekyJsapHas
¢dopmyna. Pusnueckre CBOWCTBA. XUMUUECKUE CBOUCTBA: TuApon3. [lonydyenue u npuMeHeHne
caxaposbl.

[Momucaxapunsl. Kpaxman — npupoansiii monucaxapun. CTpoeHHE MOJEKYT Kpaxmana
(ocTaTku o-TII0K0361). DU3HUECKUE CBOMCTBRA.

XuMu4eckue CBOWCTBA: TUAPONHN3 ((hepMEHTATHBHBIN, KHUCIOTHBIN); peakius C HOAOM
(kauecTBEHHas peaklusl Ha Kpaxman).

[enmono3a — mpupoaHblii monucaxapua. CocTaB U CTPOEHHE MOJEKYJ IIEJUTFOIO03bI
(octaTku B-Tr0K0361). DU3NYECKUE CBOWCTBA.

XUMHYEeCKHUE CBOICTBa: TOpEHHME, THAPOIU3, O00pa3oBaHUE CIOXKHBIX  3I(PHUPOB.
HatypanbHble 1 HCKyCCTBEHHBIE BOJIOKHA. [IpMeHeHNEe LETI0I03bl U €€ TPOU3BOIHBIX.

3HaueHue YIJIeBOJOB KaK MUTATEIbHBIX BEILIECTB.

JeMoHcTpanyuu

19. Okucnenne rroKo3bl (PEeakIus «cepeOpsTHOTO 3epKaiay ).

20. I'maponus caxapo3sbl.

21. O6pa3iibl HICKYCCTBEHHBIX BOJIOKOH M TKaHEH.

JlaGopaTOpHBIE OTIBITHI

6. BzaumopeiicTBue riroko3bl ¢ rugpokcuaom meau(Il).
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7. I3yuenne (pu3N4YeCKUX CBOMCTB KpaxMaia. B3anmoeiicTBue kpaxmaia ¢ HOJIOM.
[IpakTrueckue paboThI
3. Pemrenue skcnepuMeHTaNIbHBIX 3a1a4 (1 gac).

OCHOBHbBIE TPEBOBAHUMA
K PE3YJIbTATAM YUYEBHOM JIEATEJIbHOCTH YUAILIUXCS

VYuyamuecs A0JKHBI:

JIaBaTh OINPENEICHUS MOHATUAM: YTJIEBOIBI,

OCYULIECTBIIATH CJIELYIOIINE BUIBI JEATEIBHOCTH:

Ha3bIBaTh:

o0myto (opMyny yriaeBOJOB; OINpEIeNIEHHE Kilacca YIJIEBOJIOB; H3yUEHHbBIE YIJIEBOJIBI
TPUBHAIBHBIMA Ha3BaHWSMH; KAa4eCTBEHHBIC PEAKIMHA HA W3yYEHHBIC YIJIEBOIBL, OOJIACTH
IIPAKTUYECKOIO HCIOJIb30BAaHUS M3YYEHHBIX YIVIEBOJOB; COCTaB M CTPOCHHE H3YyYEHHBIX
yIJIEBOAOB, THITBI M3YYCHHBIX XWMHYECKHX pEaKIHUid YTIeBOJOB; (HU3MYECKHE CBOICTBA
YTJIIEBOJIOB; U3yUYEHHbIE XUMUYECKHE CBOMCTBA YIJIEBOJIOB;

pa3auyaTth:

MOJIEKYJISIPHBIE U CTPYKTYpHBIE ()OPMYJIbI YITIEBOJIOB;

OTIPEAEIIATS:

IIPUHAUIEKHOCTh OPraHMYECKOr0 COEJUHEHMsI K KJIacCy YIJIEBOAOB IO CTPYKTYPHOH
dbopmyse;, CTpoeHHE MOJEKYJ VYIJeBOJOB; TJIOKO3y W Kpaxmall (9KCIIEpUMEHTAIBHO
10 KaYECTBEHHBIM PEAKLIUAM);

COCTaBJIAATh:

(GopMysbl M3yYEHHBIX YIJIEBOJIOB (MOJIEKYNSpHBIE, CTPYKTYPHBIE: TJIIOKO3bI, (DPYKTO3BI,
Kpaxmaja, LeJUII0JI03bl; MOJEKYJSpHYIO: caxaposbl); YpaBHEHHUS peakUui, OTpakarollue
N3Y4YCHHbIE XUMUYECKUE CBOMCTBA yTIIEBOIOB;

XapaKTepU30BaTh:

CTPOEHUE TIIOKO3bI, PPYKTO3bI, Kpaxmasa, LEeJUI0I03bl; pU3NUeCKue CBONCTBA YITIE€BOJIOB;
M3Yy4YEHHbIE XUMUYECKUE CBOMCTBA YTJIEBOIOB;

AHAJIN3UPOBATh:

pe3yIbTaThl 1a00PaTOPHBIX OIBITOB, MPAKTHYECKUX PAOOT; yueOHYI0 HH(POPMAIIHIO;

oOpatarbcs:

C BEIIECTBAMU, XMMHUUYECKOH MOCY 1011, 1a00paTOpHbIM 000py1I0BaHUEM, TPUOOPAMH;

IIPOBOJAMT:

XUMHUYECKUH SKCTIEPUMEHT;

I0JIb30BaThC:

y4eOHBIM 1OCOOHeM; TpaBUIaMH OE301IaCHOTO TIOBEJCHHUS TPU OOPAIICHUH C BEIIECTBAMH,
XMUMHUYECKOH MOCYJ01, TaOOpaTOpHBIM 000PYAOBAaHHEM U HarpeBaTeIbHBIMU PUOOpaMU;

IPUMEHSTD:

U3yUYEHHBbIC MTOHATHUS U 3aKOHBI NIPH XapaKTEPUCTHKE COCTaBa, (GPU3NUYECKUX U XUMHUECKUX
CBOMCTB yTIJIEBOJOB.

Tema 8. A3oTcoaepkaiine OpraHnuecKre coeuHeHus (6 4acoB)

Awmunbl. Ompenenenue knacca. OcoOeHHocTH crpoeHus. Knaccudukanus amMHHOB.
[lepBuuHbIe HaCHIIEHHBIE aMUHBI, o0mas Qgopmyna. AmuHOorpymnma. CTpyKTypHas M30MEpHS
1 HOMEHKJIaTypa NEPBUYHBIX aMUHOB. PU3NYECKUE CBONUCTBA.

XVMHYECKHE CBOMCTBA: OCHOBHBIE CBOWCTBA aMHHOB (pEakLMU C BOJAOW M KHCIOTaMH),
IIOJIHOE OKHUCIICHHE.

AHWIMH Kak NpeICTaBUTENIb apOMaTHYECKMX aMUHOB. MouleKyssipHas WU CTPyKTypHas
¢opmynsl. CtpoeHue Mosekynbl. Puznueckue CBOHCTBA. XUMHUECKHE CBOMCTBA: peaKIUU
AQHWIMHA TI0 aMUHOTPYTIIE (C KHCIOTAMH) U apOMATHIECKOMY sIpy (¢ OpOMHOI BOJION).

[TosryyeHne aMUHOB BOCCTaHOBIIEHUEM HUTPOCOEANHEHUN. [[puMeHenne anninHa.

AMuHokucnotel. Omnpenenenue kinacca. @DOYHKIMOHAIbHBIE TPYMIbl AMHHOKUCIOT.
N3omepust u HomeHknarypa: TpusuanbHas u MIOITAK.
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0.-AMMHOKHCIIOTBI. AMHHOYKCYCHasi KHMCIIOTa KakK IpPEICTaBUTENIb aMHHOKHCIIOT, €€
COCTaB, CTPOCHHE MOJIEKYJIB.

Ou3nyecKkue CBONCTBA O-aMHUHOKHUCJIOT. XHUMHYECKHE CBONCTBA O-aMHUHOKHUCIOT:
B3aMMOJICHCTBHE C OCHOBAHUSMH U KUCIOTaMHU (aM(oTepHbIE CBOHCTBA); 00pa30BaHUE CIOKHBIX
3(UpOoB; B3aUMOICHCTBUE C aMUHOKUCIOTaMH (00pa3oBaHue nenTuaoB). [lenTuaHas cBs3b.

[TonyueHre aMHHOYKCYCHOM KUCIIOTHI U3 XJIOPYKCYCHOM KUCIIOTHI.

[Ipumenenue u Ouosioruyeckas pojib aMUHOKHUCIOT. AMHHOKHCIOTHI 3aMEHHUMBIE
U HE3aMEHUMBIE.

CuHTeTH4ecKHe MoJIMaMHuIHbIe BOJIOKHA: KallpOH.

Benku — npupoiHbIe BHICOKOMOJNEKYJISIpHbIE coequHeHus. CocTaB M CTpoeHHE OEIKOBBIX
MaKpOMOJIEKYJI.

XUMHUECKUE CBOMCTBA OEITKOB: TUAPOIIH3, NCHATYPAIHsl, [IBETHBIC PEAKIIHH.

buonoruueckas poib O€TKOB.

JlemoHCcTpanuu

22. Mogenu MoJieKyJl METUIAMHUHA U 3TUJIaMHUHA.

23. Jlenatyparus O€iIKoB.

JlaGopaTopHbI€ OTBITHI

6. CBoiicTBa OETKOB: ACHATY ALK, I[BETHBIC PEAKIIHH.

[IpakTuueckue padboTh

4. Pemenue skcriepuMeHTaNbHbIX 3a1a4 (1 yac).

OCHOBHBIE TPEBOBAHUA
K PE3VJIbTATAM YUEBHOM JESATEJIbHOCTHU YYAILIMXCSI

VYyamuecs: AOTKHBIL:

AaBaThb ONPCACICHUA IMOHATHUAM: aMHUHbI, aAMUHOKHCJIOTHI, 6CJ'IKI/I; peaKkuus nNCuTUu3anumn;

OCYIIECTBIIATH CIEAYIONINE BUBI JCATEIbHOCTH:

Ha3bIBATH:

o0mryro (Gopmyiny HEepBUYHBIX aMHUHOB; OIPENETICHHs KIIACCOB MEPBUYHBIX aMUHOB, O-
AMHUHOKHUCJIIOT U 6CHKOB; HU3YYCHHBIC TICPBUYHLIC aMUHBI, OL-aMHUHOKMCIIOTHI, 06HaCTI/I
MPAKTUYCCKOr0 HCIIOJb30BaHUA Ol-aMHUHOKHCJIOT U 6€J'IKOB; COCTaB M CTPOCHHUC IMCPBUYHBIX
aMUHOB, AMHMHOKHCJIOT U OEJKOB, M3Y4YEHHBIE CIOCOOBI MOJyYEHHUs IMEPBUYHBIX AMHHOB, Ol-
AMUHOKHCIIOT Y OENKOB; THIBI XUMHUYECKHX pPEaKIHi MEPBHUYHBIX AMHHOB, O-aMHUHOKHCIIOT
)41 6CHKOB; (I)yHKI_II/IOHaJIBHBIC rpyanbsl HOCPBUYHBIX aAMHHOB, O-aMHHOKHUCJIOT U 6€HKOB;
(1)I/ISI/IT-ICCKI/I€ CBOMCTBA MNEPBUYHBIX aMHUHOB, Ol-aMHUHOKHUCIIOT U 6€J'IKOB; XUMHUYECKHE CBOWCTBA
MEPBUYHBIX aMUHOB, OL-AMUHOKHCIIOT U OEJIKOB; U3yUYEHHbIE KaUeCTBEHHbBIE PEaKIIMU Ha OEJIKU;

pa3ianyaTh:

MOJICKYJISIPHBIC U CTPYKTYPHBIC q)OpMYHBI NECPBHUYHBIX AMHUHOB, O.-aMUHOKHCJIOT U 6GJ'IKOB;

OTIpEeeIIATH:

MNPUHAMJICIKHOCTh OPraHUYCCKOIo COCAMHCHUSA K NCPBUYHBIM aMHUHAM, AMHHOKHUCJIOTaM
1 6enKaM 10 CTPYKTYpHOM QopMmyJie; TUIBI XUMHUYECKHX peaKlIUid NEepBUYHBIX aMHHOB, O-
AMUHOKHCIIOT U OETKOB 10 YpaBHEHHUSIM; OelKu (IKCIEPUMEHTaIbHO IO Ka4yeCTBEHHBIM
peakuusm);

COCTaBIISITh:

GopMyNbl TEPBUYHBIX AMHUHOB (MOJEKYJSpPHBIE U CTPYKTYpPHBIE), OL-AMUHOKHCIIOT
(cTpykTypHBIE), OCIKOB (MEpBHYHAS CTPYKTYpa); CXEMBI, OTPaKAIOUIUE B3aMMOCBS3b MEXITY
YIJIICBOAOPOAaMU U IICPBUYHBIMU HACBIIICHHBIMU aMHWHAMHU, MCKIY Kap6OHOBI:IMI/I KHUCJI0TaMn
U O.-aMMHOKHCJIOTaMU; YPaBHEHUS pEeaKlUi, OTpa)karollue M3yueHHble XMMHUYECKHE CBOWMCTBA
MEPBUYHBIX HACBHIIIEHHBIX AaMHHOB U OL-aMHUHOKHCIIOT, H3Y4Y€HHBbIE CIOCOOBI TONyuYeHUs
NEPBHUYHBIX HACBIICHHBIX aMUHOB U OL-aMHUHOKHUCJIOT;

XapaKTepu30BaTh:

¢dbuznyeckrue CBOMCTBA MEPBUYHBIX HACBHIIIEHHBIX aMUHOB U OL-aMHUHOKHCIIOT; U3yYEHHBIC
XUMHYECKHE CBOMCTBA NEPBUYHBIX HACBIMICHHBIX AMHWHOB ¢ O-aMHUHOKMUCIIOT, CHOCO6BI
MOJIYUCHUA NTCPBUYHLIX HACBIIICHHBIX AMHUHOB U OL-aMHWHOKHUCJIOT,
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OOBSICHATE:

B3aMMOCBSI3b MEXJy COCTaBOM, CTPOCHHEM M CBOMCTBaMHU IE€PBUYHBIX HACHIILEHHBIX
aMHHOB M (l-aMMHOKHCIIOT; B3aWMOCBSI3b YIJIEBOJOPOJIOB, MEPBUYHBIX HACBHIIICHHBIX aMHHOB
Y 0-aMUHOKHCIIOT;, TPHYUHBI CXOACTBA XWMHYECKHX CBOWCTB TOMOJIOTOB IE€PBHYHBIX
HACBIIIEHHBIX AMUHOB; XUMHMUYECKHE CBOMCTBA H3YyYEHHBIX COEIMHEHMH C IMO3UIUH TEOPHU
XMUMHUYECKOTO CTPOCHUS;

aHAJIM3UPOBATh:

pe3yIbTaThl 1a00PaTOPHBIX OIBITOB, MPAKTHYECKUX PAOOT; yueOHYyI0 HH(POPMAIIHIO;

oOparaThcs:

C BEIIECTBAMHU, XUMHUECKOM MOCY 1011, 1abopaTopHbIM 000pyI0BaHNEM, TPHUOOPAMH;

IPOBOJUTH:

XUMHUYECKHH SKCIIEPUMEHT; MOJICIIMPOBAHUE MOJIEKYJI OPTaHUYECKUX COCTUHEHUH;

TIOJTb30BAThHCS:

y4eOHbBIM 1ocoOHeM; paBUIaMy O€3011aCHOT0 OBECHUS IPU OOPAIIEHNUH C BEILECTBAMH,
XMMHUYECKOHN MOCY10H, TaO0opaTOpHBIM 000pYI0BaHUEM U HarpeBaTeIbHbIMU TPUOOpaMU;

OPUMEHSTh:

U3yYeHHBIC TIOHATHUS W 3aKOHBI MPHU XapaKTEPHCTUKE COCTaBa, (QU3NIECKUX, XUMHUIECKUX
CBOWCTB M CIIOCOOOB MOJIy4YEHUS IEPBUUHBIX HACBILIEHHBIX aMUHOB U O.-aMHUHOKHCJIOT.

Tema 9. O0001mIeHne U crucTeMaTH3aIus 3HAHUH 10 OpraHUuYeCcKO XUMuH (2 Jaca)
Knaccudukanus opraHnuecKux BEIIecTB.
B3anmocBsI3p MEXTy OpraHH4eCKUMH COSAMHEHUSIMHU PAa3IMYHBIX KIaCCOB.

OCHOBHBIE TPEBOBAHM I
K PE3VJIbTATAM YUYEBHOM JESATEJIBHOCTU YUAILIUXCS

VYuamuecs: TOIKHBIL:

JaBaTh OIPEICTICHUS MOHATUSIM: KIaCCH(PUKAIUS OPTAHUYECKUX COSTMHECHUN;

OCYIIIECTBIIATH CIAEAYIOIINE BUIBI NEATEILHOCTH:

paznu4aTh:

TOMOJIOTH; H30MEPBI; MOJICKYJISIPHBIE, CTPYKTYPHBIC U CKEJIETHBIC (DOPMYJIBI OPTaHUIECKUX
COCIMHEHUH; THUIBI XUMHYECKHX pEaKIHWid OpPraHMYECKUX COCAMHEHUH T0 ypaBHEHUSM
H cXeMaM;

OTIPECTISATH:

MPUHAIJICKHOCTh OPTAHMYECKOTO COSTUHEHHUS K OMPEACIICHHOMY KJAacCy IO CTPYKTYPHOM
(hopMyIie; MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIN;, THUIBI XUMHUYECKHX PEAKIHid OPraHMYeCKHX
COCIMHCHHWI TI0 YPAaBHCHHMSIM U CXEMaM; OPraHUYEeCKHE COSIUHEHUs (PKCIEPHUMEHTAIBHO
10 KQYE€CTBEHHBIM PEAKIIUSM);

COCTaBJISATh:

CXEMBI, OTPAXKAIOIINE B3aUMOCBS3b MEXKAY OPraHUYECKHUMH BEIICCTBAMH PAa3IMYHBIX
KJIACCOB;, YpaBHEHHUS PEaKIHMK, OTPaKAIOIIME XUMHUYECKHE CBOMCTBA HW3YUYCHHBIX BEIECTB
U CIIOCOOBI X TOJTY4EHHUS;

XapaKTEePU30BaTh:

CIIOoCcOOBI TIOTyUEHHUsI OPTAaHMYECKHUX BEIIECTB; CTPOCHUE BEIIECTB; THIT XUMUYECKOU CBSI3H;
(bu3MvecKue CBOWCTBA OPTraHMYECKUX COCIMHECHHH OMPENEICHHOTO KJacca, XHUMHYECKUE
CBOMCTBA OPraHUYECKUX COCTMHEHUI OMPEIeICHHOTO Kiacca,

OOBACHATE:

B3aMIMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM W CBOHCTBAMHU OPTraHUYECKUX BEIIECTB;
B3aMMOCBSI3b OPraHMYECKUX COCAMHEHUN pa3IMYHBIX KJIACCOB; NPUYMHBI MHOT000pa3us
OpPTaHMYECKUX BEIIECTB; MPUYHHBI MPOSBICHUS OPTraHUYECKUMHU COCIUHEHUSMHU aM(POTEPHBIX
CBOMCTB; MIPUYMHBI CXOJICTBA XUMUYECKUX CBOMCTB OPraHMYECKUX COCAUHEHUN OJIHOTO KJlacca;
XMMHYECKHE CBOMCTBA OPTaHUYECKUX COCTUHEHUH C MO3UIIUU TEOPUH XUMUIECKOTO CTPOCHUS;

MIPUMEHSTD:

U3YYCHHBIC TIOHSATUS W 3aKOHBI TPH XapaKTEPUCTHUKE COCTaBa U CBOWMCTB BEIIECTB,
XUMUYECKHUX PEAKITUNA, CTOCOOOB TOJIyYCHHS BEIIECTB.
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I'JIABA 3
COJEPKAHUE YYEBHOTI'O ITIPEJIMETA B XI KJIACCE.
OCHOBHBIE TPEBOBAHMUSA K PE3YJIbTATAM
YUYEBHOU JEATEJBHOCTH YYAIIUXCS

Tema 1. OcHOBHbBIE TOHATHUS U 3aKOHBI XUMUU (6 4acoB)

OCHOBHbBIE TOHATHS XUMUU. ATOM, MOJIEKYJ1a, BEMIECTBO. XUMUUYECKUI 371eMeHT. [IpocThie
U CJIOKHBIE BellecTBa. BelecTBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. DopmyibHas
eauHuIa. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COETMHEHUI.

KonuyecTBeHHbIE XapaKTEpUCTUKM BEIIECTBA: Macca, MaccoBas JOJs DJIEMEHTa
B BEIIECTBE, KOJIMUECTBO (XMMUYECKOE KOJTMYECTBO), MOJISIpHAsE Macca, MaccoBasi J0JIsl BEIIeCTBa
B CMeCH, 00beMHasi J0JIs ra3a B ra30BOi CMECH.

3aK0H COXpaHEHUsI MaCcChl BEIIECTB.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.

3axoH ABoraJipo. MoJsipHbIil 00beM rasa.

JlemoHCcTpanuu

1. OnbIThI, OKA3bIBAIONIME BBIMOJTHEHUE 3aKOHA COXpPAaHEHUS MacChl BEIIECTB
B XUMUYECKUX PEAKLUAX.

Pacuerurie 3amaun

1. Pacyer 06 b€MHBIX OTHOIICHU T'a3000pa3HBIX BEIIECTB MO0 XUMHUECKUM YPaBHEHUSIM.

2. Brruncnenue OTHOCUTETBHOM TUIOTHOCTH M MOJISIPHOM MaccChl rasa.

OCHOBHBIE TPEBOBAHU A
K PE3VJIbTATAM VUEBHOM JIEATEJIbBHOCTHU YUAILIMXCS

Yyammecs TOJHKHBI:

JaBaTh OMNpEACNCHUs] TMOHSITHUSM: BEIIECTBO; aTOM, MOJIEKYJa, XUMUYECKUH 3IIEMEHT;
MPOCTOE U CJIOXKHOE BEIIECTBO; XUMUYECKOE COCIWHEHUE, MOJICKYJSIPHOE M HEMOJEKYJSPHOE
CTpoeHHe BemiecTBa; (oOpMylibHAs €IWHUIA; XUMHUYecKass (opMylia; KOIUYECTBO BEIECTBA;
o0beMHas J0JId ra3a B CMECH,

OCYIIECTBIIATH CIEAYIOIINE BUBI JCATEIHHOCTH:

Ha3bIBATh:

(bopMyIHPOBKH 3aKOHOB: COXPAaHEHUS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, ABOTapo;

MIPOBOJIUTD:

MaTeMaTHYECKHUE BBIUUCIICHHSI IPU PEIICHUH PACUETHBIX 3a7a4;

MOJIb30BATHCA:

y4eOHBIM TOcOOHeM; TaOnuileld pacTBOPUMOCTH KHUCIOT, OCHOBAaHUMU, COJEil B BOJE;
tabnuieit «lleproauyeckas cuctema xumudeckux saemeHToB [1. 1. MenneneeBay; npaBuiaMu
0€30MMacHOT0 MOBEICHHUs MTPH OOPAIIEHUH C BEIIECTBAMHU, XUMUYECKOM MOCY10H, Tab0opaTOpHBIM
000pyI0BaHNEM U HarpeBaTeIbLHBIMH TPHOOPAMHU.

Tema 2. CtpoeHue aTomMa U epUOJUIECKUIN 3aKOH (8 4acoB)

Snepnast mogens crpoenust aroma. CocTaB aTOMHOTO siAjpa. ATOMHBIM HOMEpP, MaccOBOE
yucino. OU3HYECKHil CMBICT ATOMHOTO HOMEpa XMMHYECKOTO 3JIEMEHTA.

Hyxnuael v u3otonsl. SIBneHne paainoakTUBHOCTH.

CocTtosiHHE D3JEeKTpoHa B aToMe. ATOMHasg opOuTanb. OHEPreTUYECKUH YpOBEHD,
SHEPreTHUECKUIl TOIYPOBEHb, S-, p-, d-opOuTtanu. OCHOBHOE U BO30YkKIEHHOE COCTOSHUS aTOMA.
DNeKTPOHHO-TpaHUECKre CXEMBI, JJICKTPOHHBIE KOHPUTYPAIMA aTOMOB 3JIEMEHTOB IMEPBBIX
TpeX MEePUOAOB.

[lepuoanueckuii  3aKOH W MEPHOAMYECKAass  CHUCTEMa  XUMHUYECKHUX  DJIEMEHTOB
. . MeHaeneesa.

[TeproanyHOCT, M3MEHEHHS ATOMHOTO PAJUyCa, METALIUYECKUX M HEMETAJUTMYECKUX
CBOMCTB, 3JIEKTPOOTPULIATEILHOCTH C YBEJIMYEHUEM AaTOMHOIO HOMEpPA 3JIEMEHTOB A-TpYIIIL.
N3meneHnre KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M TMIPOKCHIOB C YBEJIMUYEHUEM ATOMHOIO
HOMepa s 3neMeHToB A-rpynn. @usndeckuid CMbICI HOMepa NepUoia U HOMEpPa CPYIIIIHI.
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XapaKTepucTuka XMMUYECKOTO 3JIEMEHTA I10 €ro MOJOKEHHUIO B MEPUOINUYECKON CUCTEME
Y CTPOCHHIO aToMa. 3HAYCHUE TIEPHOIUIECKOTO 3aKOHA.

JeMoHcTpanyuu

2. TaGauIIbl IEPUOANYECKON CUCTEMBI.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUEBHOU JIEATEJIBHOCTHU YUAIIIXCS

VYuamuecs: 1OIKHBIL:

JlaBaTh OIpEJeNICHUs] MOHATUAM: aM(OTEPHOCTb;, MEPUOIUYECKass CUCTEMAa XUMHUYECKHUX
9JIEMEHTOB (ME€pUOJ, TpyIla); OTHOCHUTENbHAs aTOMHas Macca; pajuyCc aroma; H30TOIbL;
PaZMOAaKTUBHOCTb;  OpOUTalb; SHEPreTUYECKUH  ypOBEHb, IOAYPOBEHb,  AIIEKTPOHHO-
rpadudeckas cxema, hopMyiia 3JIEKTPOHHOW KOH(PUTYPAIHH; HJIEKTPOOTPHUIIATEIIBHOCTD;

OCYILECTBIIATH CJAEAYIOIINE BUIbI JESTEIbHOCTH:

Ha3bIBaTh:

(bopMyIMPOBKY NEPUOIUYECKOTO 3aKOHA;

COCTaBJIATh:!

(GOopMyIIBl ITEKTPOHHBIX KOH(PUIYpalUil U 3J1€KTPOHHO-TpadUuecKue CXEMbl 3allOJHEHUs
ANEKTPOHAMH 3JIEKTPOHHBIX CJIOEB aTOMOB XHMMHUYECKUX AJIEMEHTOB IMEPBBIX TPEX IEPUOIOB
NEePUOINIECKON CUCTEMBI;

XapaKTepU30BaTh:

XMMHUYECKHE 3JIEMEHTHI O MOJOXKEHUIO B MEPUOAUUYECKON CHCTEME U CTPOSHHIO aTOMOB;
3aKOHOMEPHOCTH H3MEHEHHs CBOICTB aTOMOB XHUMHYECKHX 3JIEMEHTOB U 00pa3yeMblX HMU
BEIIECTB (IIPOCThIE BEIIECTBA, BOJOPOJIHBIE COEAMHEHHs, OKCHU[bI, THIPOKCHIBI) HA OCHOBE
MIOJIOXKEHHUS JIEMEHTA B IEPUOANYECKON CUCTEME;

OOBSCHSATS:

¢u3znyeckuil CMBICI aTOMHOTO HOMEpa, HOMEpa Mepuoja WM Homepa rpynnsl (At A-
IpyMIl); 3aKOHOMEPHOCTH M3MEHEHMs CBOICTB aTOMOB XMMHUYECKHMX 3JIEMEHTOB JJIS 3JIEMEHTOB
MIEPBBIX TPEX MEPUOJIOB;

HOJIb30BAThCA:

yueOHbIM TocoOmem; Tabnmuedt «llepuoguueckasi cucTeMa XUMHUYECKHUX OSJIEMEHTOB
. . MenneneeBa»; mnpaBuigamMu O€30MacCHOTO IOBEJACHUS INpU OOpAILEHUH C BEIIECTBAMH,
XUMHUYECKOHN MOCY10H, TabopaTOpHBIM 000pYA0BaHUEM U HArpeBaTeIbHBIMU IPUOOPAMHU.

Tewma 3. Xumuueckasi CBsSI3b U CTPOCHUE BelecTBa (6 4acoB)

[Tpupoaa u TUIBI XUMHUYECKOW CBS3M (KOBaJICHTHAs, MOHHAs, MeTayuindeckas). [lonspHas
" HCTIOJIApHAsA KOBAJICHTHAA CBA3b. KpaTHOCTI) CBA3U.

OOMeHHBIN 1 TOHOPHO-AaKLENTOPHBIM MEeXaHU3Mbl 00pPa30BaHUS KOBAJICHTHOM CBS3H.

BanenTHOCTD U CTENIEHb OKUCIICHUS.

MexMonekysipHoe B3aumojeiicTBue. BonoponHas cBsi3p U ee BIMAHUE Ha (puU3HUECKUe
CBOWCTBA BelecTBa. BomopoaHas CBsi3b B IPUPOTHBIX OOBEKTAX.

Tumnbl KPUCTAIUIMYECKUX CTPYKTYP: aTOMHAsi, HOHHAs!, MOJIEKYJIIpHAsl, METaJNINYeCKasl.

JeMoHCcTpanyu

3. OOpa31pl BEIECTB ¢ Pa3IUYHBIM TUIIOM XUMHUUYECKOM CBS3H.

4. Kpucrannnyeckue pereTky BeIEecTB C pa3InYHbIM TUIIOM XUMHUYECKOM CBSI3H.

JlaGopaTOopHBIE OIBITHI

1. CocTaBneHue Mozieeil MOJIEKyJl HEOPTraHUYECKUX U OPTaHUUYECKUX COSIMHEHUH.

OCHOBHBIE TPEBOBAHUA
K PE3VJIbTATAM YUYEBHOM JESATEJIBHOCTU YUAILIUXCS

Yyammecs TOJDKHBI:

JaBaTh OMpEAENICHUS IOHATUSAM: BaJICHTHOCTD; BaJICHTHBIE JIEKTPOHBI; XUMUYECKasl CBA3b;
KOBAJICHTHAsA CBiA3b (HOJ'ISIpHaSI nu HCHOJ’ISIpHaSI); KpaTHOCTB CBA3U, HOH, HOHHAasA CBi3b,
MeTajinyeckasi CBs3b; MEXMOJEKYISIpHOE B3aWMOJACWUCTBUE; BOJOPOAHAS CBA3b; JIUIOIb;
ATOMHBIC, HOHHBIC, MCTAJTINIMYCCKUC, MOJ'IGKYJ'IﬂpHI)IG KpI/ICTaJ'IJ'II)I; CTCIICHb OKHMCJICHUA,
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OCYUIECTBIIATh CIEAYIOIINE BUIBI JEATEIBHOCTH:

Ha3bIBaTh:

THUII XMMHYECKOM CBSI3U;

pa3nu4arh:

BEIIIECTBA C PA3JIMYHBIM TUIIOM XUMHUYECKOH CBS3H 10 hopMyiam;

OIPEACIIATS:

BAJICHTHOCTh M CTETIEHb OKHCICHUS XMMUYECKOT0 3JIEMEHTA 110 (OpMyJie COCTUHEHHUS; THIT
XUMHUYECKOM CBA3M (MEXAy METaJUIOM U rajJoreHOM; BOJOPOJOM U HEMETAJUIOM; MEXIY
aTOMaM{ HEMETAJUIOB C Pa3JINYHBIMU 3HAYCHUSMM OJIEKTPOOTPHULATEIBHOCTH; B IIPOCTBIX
BEILIECTBAX);

COCTaBJIATH:!

CTPYKTYpHBIE (DOPMYIIBI BEMIECTB MOJIEKYJISIPHOTO CTPOCHHS;

XapaKTepU30BaTh:

MEXMOJIEKYJIIPHOE B3aUMOJICICTBHE;

OOBSCHSATE:

MEXaHU3Mbl 00pa30BaHUS XMMHMYECKON CBSI3U: HOHHOW, KOBaJEHTHON (OOMEHHBIN
U JOHOPHO-aKLENTOPHBIN ), METAIIINYECKOM;

MI0JIb30BAThC:

yueOHbIM nocoOuem; Tabnuuelt «llepuoguueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa»; mpaBuiamMu O€30MacHOTO TIOBEJACHHS TNPH OOpAIEHHH C BEIIECTBAMH,
XMUMHUYECKOH MOCYI0H, TaOOpaTOpHBIM 000PYAOBaHUEM U HarpeBaTEIbHBIMU PUOOPaMHU.

Tema 4. Xumnueckue peakiuu (8 4acoB)

Knaccudukanms XuMHU4ecKuX peaxiyid.

TermmoBoit 3ddext xummuueckoil peaknuu. Peakmuu 5K30- U SHAOTEPMHUUYECKUE.
TepMoxuMHuyecKre ypaBHEHUS.

CKopocTh XUMHYECKHX peakiuil. 3aBUCHUMOCTb CKOPOCTH XUMHYECKHX pEaKIuil
OT IPUPOABI M KOHIICHTPALUU pPEarupyronfx BEIIECTB, TEMIIEPATyphl, TUIOMAIN MOBEPXHOCTH
COTIPUKOCHOBEHHUS, HATMYUS KaTalnu3aropa.

OO6paTUMOCTh XUMHUYECKHUX peaKIUi. XUMUYecKoe paBHOBecre. CMEIIeHNE XUMHUUYECKOTO
paBHOBeECHS MO IeHCTBUEM BHEIIHUX (pakTopoB (nmpunImn Jle [llaTtense).

JeMoHCTpanyu

5. OKUCAUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

6. *DK30- M SHAOTEPMHUECKHUE TPOLIECCHI.

7. *3aBUCUMOCTh ~ CKOPOCTH  XMMHUYECKUX  PEAKIUi  OT IUIOHaAd  MOBEPXHOCTH
CONPUKOCHOBEHHUS pearupyrorx BeIecTB.

8. Katanutnyeckoe U HEKaTATUTUYECKOE Pa3I0KEHUE MEPOKCHIA BOAOPOIA.

9. [lelicTBHE YKCYCHOM M CEpPHOM KHUCIIOT Ha IIUHK (5KeJe30).

PacueTHble 3agaun

3. PacueTsl M0 TEPMOXMMUYECKHM yPaBHEHHSM.

JlabopaTopHbIE OMBITHI

2. UccnenoBaHue BIMSHUS TEMIIEPATypbl UM KOHIEHTPAIIMM KHUCIOTHI Ha CKOPOCTH
B3aMMOJCHCTBYSI IMHKA (Kelle3a) U COMSTHONU KUCIOTHI.

[IpakTuueckue padboTh

1. Xumuueckue peakuuu (1 gac).

OCHOBHbBIE TPEBOBAHUM
K PE3YJIbTATAM YUEBHO! JIESATEJIBHOCTHU YUAIIXCS

VYuyamuecs JOJKHBI:

JaBaTh OIpPEICIICHUS] TOHATUSAM: TeIUIOBOW d(QeKkT XWMUYecKoidl peakuuu; 3K30-
U SHAOTEPMUYECKUE PEAKIUHU; CKOPOCTh XUMUYECKON PEaKLIUH; XUMUYECKOE PAaBHOBECHUE;

OCYILECTBIIATH CIEAYIOLINE BUIBI AEATEIBHOCTH:

Ha3bIBATh:

IIPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKAX PEAKLININ; TUII XUMUYECKON PEAKIIUU;
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(dakTophl, BIHUAIOIIME HA CKOPOCTh XUMHUYECKHX PEaKIUil; IpuUMepbl HEOoOpaTHMBIX
1 00paTHMBIX XUMUYECKHX PEAKIIHIA;

pazIu4aTh:

TUIBI XUMHUYECKHUX PEAKIHHA 10 YPABHCHHSIM;

OTIPECTISATS:

BEICCTBO-OKUCIIUTEIb ¥ BEIECTBO-BOCCTAHOBHUTEIL 10 YPABHCHHIO  OKHCIIUTEIBHO-
BOCCTaHOBUTEIHHON PEAKIIHH;

TUI XUMAYCCKOM PEAKITUU 110 YPABHECHUIO;

O00BACHATE:

3aBUCHUMOCTh CKOPOCTH XUMHYECKOW pEaKIHH OT Pa3IMIHBIX (HAKTOPOB  (TMPUPOIBI
pearupyrommx BEIIeCTB, KOHIICHTPALWU, TEMIIEPAaTyphl, NaBJICHUS, KaTalu3aTropa, IUIOIIAIH
MMOBEPXHOCTH COIMPHKOCHOBEHHS); CYIIHOCTh XHMHYECKOTO pABHOBECHUS U yCIIOBUS €rO
CMEILEHUS;

MIPOBOJINTH:

MaTeMaTUYECKUE BBIYUCICHHS TPH  PEIICHUM PACUCTHBIX  3a/a4, XUMHUYCCKUI
IKCIIEPUMEHT;

[IOJIb30BATHCS

y4eOHBIM ITOCOOMEM; TIPABHIIaMU 0€30ITaCHOTO TIOBEICHUS TP OOPAIICHNUH C BEIICCTBAMH,
XHUMHUYECKOH MOCYI0H, TAOOpaTOPHBIM 000PYI0BaHHUEM U HarpeBaTEIbHBIMUA IPUOOPAMHU.

Tema 5. Xumust pacTBopoB (8 4acoB)

PactBoprl. PactBopenne kak ¢usmko-xumudeckuit npomecc. TeruioBeie 3¢ (eKTsl mpH
pacTBOpPEHUH.

[TonsiTue 0 KpucTaAILTOrUApPaATaX COJIEH.

PactBopuMocTs BemiecTB B BOjA€. 3aBUCHUMOCTb PACTBOPUMOCTH BEIIECTB OT MPUPOJIBI
BEILIECTBA, TEMIIEPATyphl U AaBieHUs. CrIOCOOBI BRIPAXKEHHS COCTaBa pacTBopa (MaccoBasi 0Jid,
MOJIIpHAsi KOHIICHTPAIHS).

DIEKTPONUTHYECKAs JUCCOLMAIINS COCTMHEHUM C Pa3TUYHBIM TUIIOM XUMUYECKOH CBS3H.

Crenenp aneKkTponuTUdeckord aucconuanuu. CuibHble | ciaaOble  3IEKTPOJIHUTHI.
YpaBHEHUSI TUCCOIMAIINN CUIIBHBIX U CIA0BIX 3JIEKTPOJIUTOB.

VYcnoBus HEOOpaTUMOro TPOTEKaHUs peakuMid HOHHOTO OOMEeHa B pacTBOpax
3JIEKTPOJIUTOB.

XUMHUYECKUE CBOMCTBA OCHOBAaHMM, KHUCIIOT, COJIEH B CBETE TEOPUH IJIEKTPOIUTUYECKOU
JIFCCOITAAITHM.

[Tonsitue o BomopogHoMm mokazatene (pH) pactBopa. XapakTepucTHKa KHCIOTHBIX
Y OCHOBHBIX CBOWMCTB PacTBOPOB Ha OCHOBaHMHU BenMurHbI pH pactBopa.

JlemoHCcTpanuu

10. *321eKTpOonpOBOAHOCTH PACTBOPOB JEKTPOJIUTOB.

11. Peakiiuu  unoHHOro oOMeHa, TMpoOTEKawInue ¢ oOpa3oBaHHMEM Trasa, Ocajka,
MaJIOJMCCOUUHUPYIOIIETO BEMIECTBA.

12. XuMnuyeckue CBOMCTBA KUCJIOT, OCHOBAaHHMI M COJICH.

PacueTrnnie 3amaun

4. Pacuer macc uiaM 0OBEMOB BEIIECTB, HEOOXOIWMBIX MJIsi MPUTOTOBJICHHSI pPacTBOpa
C 3aJJaHHOM MaccOBOM J1oyiel (MOJISIPHOM KOHIIEHTpAIMe) pacCTBOPEHHOIO BEIIECTBA.

JlabopaTopHbIE OMBITHI

3. OmpezenieHrie  KUCIOTHOTO WJIM OCHOBHOTO —XapakTepa pacTBOpa C IMOMOIIbIO
WHJUKATOPOB.

[IpakTuueckue padoTh

2. I3yuyeHne CBOMCTB KHCJIOT, OCHOBAHHUU W COJIEH B CBETE TEOPUU DIIEKTPOIUTHUECKOU
nuccormaiuu (1 gac).
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OCHOBHbLIE TPEBOBAHUMA
K PE3YJIbTATAM YUYEBHOM JIEATEJIbHOCTH YUAILIUXCS

VYyamuecs A0JKHBL:

JIaBaTh OINPENEICHUS MOHATUAM:

pacTBOPUMOCTh BEUIECTBA; KPUCTAIOTUAPAT; SJIEKTPOIUTHI W HEAIEKTPOJIUTHI, AHUOH,
KaTHUOH; PEaKLIMU HOHHOT'O OOMEHa;

CHJIbHBIE M CJIa0ble  3JIEKTPOJHUTHI;  CTEMEHb  JJCKTPOIUTHYECKOW  JIHUCCOLMAIINH;
BOJIOPOIHBIN Moka3aTens (pH);

OCYUIECTBIIATH CJIEAYIOIINE BUIBI JEATEIBHOCTH:

Ha3bIBATh:

KaTHOHBI U aHUOHBI; YCJIOBUS NMPOTEKAHUs peakiii HOHHOro 0OMeHa; CUJIbHBIE U cladble
3JIEKTPOJINTHI;

pa3ianyaTh:

YPaBHEHUsI XUMHUYECKUX PEAKLMH, 3alIMCAaHHbIE B MOJIEKYJISIPHOM, ITOJIHOM M COKPAIIEHHON
MOHHBIX (opmax;

COCTaBJIATH:

YPaBHEHHs JJIEKTPOJIMTUYECKOM JUCCOLMALMU KHUCIOT, IIEJI0YEH, COJIel; ypaBHEHUs
XUMHAYECKHUX PEaKIUil B MOJICKYJISIPHOH, TOJTHON M COKPAIICHHOW HOHHBIX (OpMax;

XapaKTepU30BaTh:

pacTBOp; PacTBOPUTEIb, PACTBOPEHHOE BEILECTBO; PACTBOPUMOCTH; KHUCIIOTHI, IIEJIOYH,
COJIM KaK JJIEKTPOJINTHI,

OOBSACHSATE:

3JEKTPONPOBOIHOCTb PACTBOPOB JIEKTPOIUTOB;

MEXaHU3M 3JIEKTPOJIMTHYECKON TNCCOLUALINN;

IIPOBOJAMT:

MaTEeMaTHYECKUE BBIYMCIEHUS TIPU  PELIEHUH PACUETHBIX 3a]a4; XUMHUYECKUUN
JKCIIEPUMEHT;

II0JIB30BAThCA:

y4eOHBIM 1ocoOMeM; IpaBUIaMy O€3011aCHOTO MOBEJCHUS IPU OOPAIIEHNUH C BEILIECTBAMH,
XMMHUYECKOH MOCY10H, TabopaTOpHBIM 000pYA0BaHUEM U HarpeBaTeIbHBIMU IPUOOPAMHU.

Tema 6. Hemertasnmsr (16 yacoB)

XUMHYECKUE 3JIEMEHTHI HeMeTallIbl. [lonokenne B nepuoanueckoil cucteMe XUMHUYECKUX
snemMeHTOB. CTpoeHHEe BHEHIHUX AJICKTPOHHBIX O0OJIOYEK aTOMOB HEMETAIOB, BaJCHTHOCTD,
CTEIIEHb OKHMCJICHUS B COCIMHECHUSIX.

Bopopoa. Bonopoa kak XuMHUYECKHN 3JIEMEHT M IPOCTOE BemecTBo. M3oTomsl Bogopoaa.
dusznyeckue CBOMCTRA.

XUMHYECKHE CBOMCTBA: B3alMOJIEIICTBHE C HEMETalljlaMH, IIECJIOYHBIMH
U HIEJIOYHO3EMEIbHBIMU  METAJUIaMHU, OKCHJIAMHU METAJUIOB, TUAPUPOBAHHUE HEHACBIILIEHHBIX
OpPraHWYECKUX COCTUHEHHM (Ha MpUMEpE YTIeBOAOPOIOB).

Hcnonb3oBaHue BOAOPO/IAa KaK SKOJIOTUYECKH YHCTOTO TOIUIUBA U CHIPbS ISl XUMUUYECKOU
MPOMBIIUIEHHOCTH.

JleTy4re BOJOpPOHBIE COSAMHEHHSI HEMETAJNIOB JIEMEHTOB A-TpyIi (cocTas, (hu3nyeckue
CBOMCTBA).

["anorensl. ['ajoreHbl Kak XMMHYECKHE 3JIEMEHTHI W NMPOCThIE BemecTBa. dusnueckue
CBOMCTBA MPOCTHIX BEUIECTB. BaxkHelire NpupoIHbIE COETUHEHUS TAJIOTEHOB.

XUMHYECKHE CBOWMCTBA TaJOr€HOB: B3aUMOJEHCTBHE C METALIAaMHU, BOJOPOJOM,
pacTBOpamMu COJEH TallOr€HOBOAOPOJIHBIX KHCJIOT, XJIOPUPOBAHUE OPraHUYECKUX COCIUHEHUUN
(Ha mpUMepe HACBHIIICHHBIX U HEHACBIIIEHHBIX YTIIEBOAOPOIOB).

XopoBOJOpOAHAS ~ KHCJIOTa:  TOJYyYEeHHE W XUMHUYECKHE  CBOWCTBa  (JeicTBHE
Ha MHAUKATOPHI, B3aUMOJACHCTBHE C METAlJIaMH; OCHOBHBIMH M aM()OTEPHBIMH OKCHIAMU;
TUIPOKCUIAMU METAIJIOB; COJISIMU).

["anmoreHoBOOPOIHBIE KUCIOTHI M UX cond. KauecTBeHHbIE peakliuu Ha XJIOpUI-, OpoMu/I-
¥ UOJUJI-UOHEI.
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Onementsl VIA-rpynmsl: Kuciaopo u cepa. Kuciaopon u cepa Kak XUMHYECKUE IIEMEHTHI
u npocTele BemecTBa. [IpocTeie BemiecTBa KuCaopoda M cepbl, amwtorponus. lIpuponHsie
COEIMHEHMS KUCIIOPOAA U CEPBI.

®u3nYECKUe CBOMCTBA KUCIOPOa.

XVMMHYECKHE CBOWCTBA KUCIOPOJA: OKUCIEHUE MTPOCTHIX U CIOKHBIX BEIIECTB (METAILIOB,
HeMmeTtaiioB, okcuaa yriepoaa(ll), cyapbumoB xene3a u IMHKA, OPraHUYECKUX COCAMHEHUHN).
[Tonmyuyenne KuciIopoaa B J1aOOPaTOPUU U MPOMBIIIJICHHOCTH.

®dusnyeckue cBorcTBa cepbl. COCTaB U CTPOCHUE MOJIEKYJIBI CEPbl. XMMUYECKUE CBOMCTBA:
B3aMMOJEMCTBHE C KUCIOPOJIOM, BOJOPOIOM, METAJJIaMHU.

BonoponHblie coeiMHEHNsT KUCTI0POia U CEPHI.

Bopa. Crpoenne Mosekynbl. OcoO€HHOCTH (PU3MUECKUX CBOMCTB, 0OYCIOBICHHbIE
BOJOPOJHBIMU CBA3SIMHU.

XVMMHYECKHE CBOMCTBA BOJABI: B3aUMOJECHCTBUE C aKTUBHBIMM METAJUIAMM, KUCIOTHBIMU
1 OCHOBHBIMH OKCHJaMHU.

CepoBolOpOJI: CTPOEHUE MOJIEKYJIbI, (U3NYECKHE CBOWCTBA, BIUSHHME Ha OpPraHU3M
YeJloBeKa.

KucnoponHele coeIMHEHUS CEPBI.

Oxcup cepri(IV): ¢usndeckne cBoWcTBa. XMMHUECKHE CBOMCTBA: OKHCICHHE JIO OKCHIA
cepbi(VI); B3amMoaeicTBHE C BOJOM € 00pa3oBaHHWEM CEPHHUCTON KHCIOTHI, B3aUMOJEHUCTBHE
C pacTBOpaMu Iiesioueii ¢ oopazoBaHueM CyIb(UTOB U THAPOCYIbPHUTOB. [IpuMeHeHne oxcuaa
cepoI(1V).

Oxcun cepoi(VI): ¢usnyeckue cBoicTBa. XWMHUYECKHE CBOWMCTBA: B3aUMOJICHCTBUC
C BOJIOM ¢ 00pa30BaHUEM CEPHOI KHCIIOTHI.

CepHast kucjaoTa Kak CHJIbHasg [JBYXOCHOBHAsl KHUCJIOTa. XHMHMUYECKHE CBOMCTBA
pa30aBIEeHHON CEpHOM KHCIOTHI: JEHCTBME HA MHAMKATOPBI, B3aWMOJICHCTBHE C METaJUIaMH,
OCHOBHBIMHM ¥ aM()OTEPHBIMH OKCHIAMH, THIPOKCHUAAMU METAJUIOB, COMSIMU. OKUCIUTEIBHBIC
CBOMCTBA KOHLEHTPUPOBAHHON CEPHOM KHCIOTHl Ha IPUMEpPE B3aUMOJEHCTBUSA C MEIbIO
u imHKOM. Cynbdathl: pu3nuecKue 1 XUMUIECKHE CBOWCTBA.

XVMMHYECKUE PEAKIINH, JIEIKAIINE B OCHOBE TPOMBIIIJIEHHOTO MTOJIyYE€HHsI CEPHOM KUCIIOTHL.

[Ipumenenne cepHoOil KUCIOTHI U cynb(aToB (T1aydepoBa coib, CylIb(aT MarHus, MEIHbIH
KyIOpOc).

Onementsl VA-rpynmbl: a3oT u ¢ochop. A3or u pochop Kak XUMHUECKHE SICMCHTHI
U npocThle BemecTBa. Pu3nyeckre CBOMCTBA MPOCTHIX BellecTB. AmutoTpomnus Gocdopa (Oenblit
U KpacHbid (hocdop). Xumudeckre cBoiicTBa azoTa u Gocdopa: B3auMoneiCTBHE C aKTHBHBIMH
MetaiiamMu  (oOpazoBaHue  HUTPHIOB U (ochuIOB); B3aUMOACHCTBHE  C KUCIOPOAOM
(ob6pazoBanme okcuma azota(ll), oxcmmoB Qochopa(lll) wu (V)); B3ammoneiicTBue aszora
C BOJIOPOJZIOM.

Amvmuak. @u3nyeckre CBOWCTBA. XUMHUYECKUE CBOMCTBA: B3aMMOJICHCTBHE C KHCIOPOIOM
(ropenue), BOJOH, KHUCIOTAMU. XUMHUYECKass pEakLus, JieXkalash B OCHOBE IMPOMBIIUIEHHOIO
nosydeHuss ammuaka. Conu ammonus. KauectBenHas peakuusi Ha HOHbI aMMoHUs. [IpuMmenenue
aMMUaKa 1 COoJei aMMOHHUS.

A3oTHast KucioTa. XMMHUYECKUE CBOMCTBA a30THOM KHUCJIOTHI: JCHCTBHE HAa MHAMKATOPHI,
B3aUMO/JICHICTBHE C OCHOBHBIMU M aM()OTEPHBIMH OKCHIaMH, THIPOKCUIAMU METAJIOB, COJISIMH.
OxucnauTenbHble CBOWCTBA KOHLEHTPUPOBAHHOW U pa30aBIEHHOM a30THOM KHCJIOTHI MpU
B3aMMOJECHCTBUH C MEABIO.

Hurpatsl: TepMuueckoe pasioKeHue.

XVWMHYECKHE PpEaKLHH, JIEKAIIME B OCHOBE IPOMBIIIJICHHOIO IOJYyYEHUS a30THOU
KHCIIOTBI.

[TpuMmeHeHne a30THON KHUCIOThI U HUTPATOB.

Oxcunbt  docdopa(lll) u (V), mx oOpasoBanue B pe3yibrare OKUCIEHUS (ocdopa.
B3aumoneiictBue okcupa docdopa(V) cBomoit ¢ obpazoBaHueM ¢GochopHOH KHUCIOTHI;
C OCHOBHBIMU OKCH/IAMH, I1I€JI0YaMHU.

®docdopHast KHCIOTa: OCOOEHHOCTH SJICKTPOJUTHUECKOW AMCCOLMALUHN. XHUMHYECKHUE
CBOMCTBa: NEHCTBUE Ha MHAMKATOPHI, B3aWMOJAEWUCTBHUE C METAJUIAMHU, OCHOBHBIMU OKCHJIaMU,
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OCHOBaHMSAMH, coyisiMu, aMmMmuakoM. Comu  ¢ochopHOl  KUCHOTH:  ¢ochaTsl, TUAPO-
U quruapodocdaTsl.

[Tpumenenne pocdopHoit KHCTOTH U PocaToB.

Baxneiiime MuHepanbHbie ya10OpeHus: a30THbBIC, (OChHOpHBIC, KATMHHBIE, KOMIUICKCHBIE.

Onementsl [VA-rpynnsl: yriepon U KpeMHHMH. YTJIEpOA M KPEMHMM KaK XUMHUYECKUE
JIEMEHTHl W MPOCThIE BemecTBa. DU3MUECKUE CBOMCTBA MPOCTBIX BELIECTB. AJIIOTPONMS
yriaepona (anmas, rpadut, ¢ynnepensl). XUMHUYECKHE CBOMCTBa KPEMHHUS U yriepoja:
B3aUMOJICHCTBHE C KUCIOPOJIOM U METaJNIaMH.

[TpumeHeHue yriepoaa u KpeMHUS.

Okcupn yruepoma(ll): dwusmueckue cBoictBa. TokcuuHocTh okcuma yriaepona(ll).
XUMHUYECKUE CBOICTBA: B3aUMOJICHCTBHE C KUCIOPOJIOM, OKCHJJAMH METAJLIOB.

Oxkcua yrinepona(lV): dusmueckue cBoiicTBa. XUMHUYECKHE CBOWCTBA: B3aUMOJICHCTBUE
C BOJIOM, OCHOBHBIMHU OKCHJIaMH, I1iej1049aMu (0Opa3zoBaHue KapOOHATOB U THAPOKapOOHATOB).

Oxcuipl yraepo/ia Kak 3arpsi3HUTEN aTMOc(hepHOTo BO3IyXa.

VYronpHas KHCIOTa Kak HeycTroWunBoe coenuHeHue. KapOoHaTbl W ruapokapOOHaTHI.
BsanMomnpespamierns kapOOHATOB U THAPOKAPOOHATOB.

XUMUYECKUE CBOWCTBA COJEH YTrOJBHOW KHUCJIOTBL: B3aUMOJECHCTBUE C KUCIOTaMH,
TEPMHUECKOE Pa3sI0KEHNUE.

KavecTBeHHast peakiys Ha KapOOHAT-HOH.

[IpuMeHeHue coneil yroJbHON KHCIIOTBI.

Oxcun xpemHusA(IV): HeMonekynsipHOe CTpoeHue, (pU3NYecKre CBOWCTBA. XHUMHUYECKHUE
CBOICTBa: B3aMMOJIEHCTBUE CO IIeJIoYaMH (B pacTBOpax M IpU CILIABIEHMH), OCHOBHBIMU
okcuaaMu (C 00pa30BaHUEM CUIIMKATOB).

KpeMHueBas kucinora: nmoiaydeHue JeHCTBUEM CHIIBHBIX KHCIIOT Ha pacTBOPBI CUIIMKATOB;
JieTuipaTalus pu HarpeBaHHH.

[IpumeHenne CcUIMKATOB M KapOOHAaTOB B MPOM3BOACTBE CTPOUTEIBHBIX MAaTEpUANIOB
(tiemeHT, 6€TOH, CTEKJIO).

JeMoHCTpanyu

13. O6pa3Libl pa3IuYHbIX HEMETAIIOB.

14. Tlonyuenue Bogopoia B3aUMOAECHCTBUEM LIMHKA C COJITHOM KHCIOTOM.

15. [IpupoHbIe COEANHEHMSI FAIOTEHOB.

16. KauecTBeHHBIC peaKkIMU HA XJIOPU/-, OPOMHUI-, HOTUI-UOHBL.

17. O6pa31pl cynbhaToB.

18. OOpa31ibl HUTPATOB.

19. O6pa3iipl MUHEPAJIBHBIX YIA0OpEHHIH.

20. Mopenu KpUCTaUTMUYECKUX CTPYKTYp rpaduTa u anmasa.

21. Peakuus B3aumMo/eiicTBUsl KapOOHATOB € KUCIOTAMHU.

22. BzaumonpeBpalleHus ruipokapOoHaTa Kajublus U KapOoHaTa KaJbIusl.

JlaGopaTOopHBIE OIBITHI

4. UcniplTaHue HHANKATOPOM PacTBOPOB BOJOPOJHBIX COETMHEHUI HEMETAIIIOB.

5. VccnenoBaHue XUMUYECKHUX CBOMCTB pa30aBIeHHOTO pacTBOPA CEPHON KUCIIOTHI.

6. O0Hapy’keHHEe HOHOB aMMOHHUS B PaCTBODE.

[TpakTyeckue paboThI

3. Pemenue skcriepuMeHTaIbHBIX 3a1a4 1o Teme «Hemeramnb (1 gac).

OCHOBHBIE TPEBOBAHI S
K PE3VJIbTATAM YUYEBHOU JESATEJIBHOCTU YUAILIUXCS

Yyammecs TOJDKHBI:

OCYIIIECTBIIATH CISAYIONINE BUBI NCATCIbHOCTH:

HAa3bIBATh:

XUMUYECKHE DJICMEHTHI METAILIbI M HEMETAILIIBI,

bu3nyecKne W XMMHYECKHE CBOWCTBA HM3YyYCHHBIX HEMETANIOB, KHCIOTHBIX OKCHIIOB,
KHCIIOT, COJIeil, aMMHUaKa; KaueCTBeHHble peakuuu Ha Mol NH4", CI°, Br, I, SO+, CO3*;
CTPOUTEIILHBIC MaTEPHAIIBI,
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ONPEIETATH:

U3yYCHHbIE HEOPraHWYeCKHe COCAMHEHMS (IKCIEPUMEHTAIbHO [0 KAYeCTBEHHBIM
peaKkiusam);

COCTaBJISITh!

YpaBHEHHUsl PEaKIUH, XapaKTEPU3YIOIIME XHWMHUUYECKHE CBOMCTBA HM3YUYEHHBIX BEIIECTB
Y CHOCOOBI UX MOTyUEHUS;

XapaKTEepU30BaTh:

¢usznyeckue U XMMHYECKHE CBOWCTBa HEMETaUIOB U UX COEIUHEHUH; objacTu
MPAKTUYECKOTO MIPUMEHEHHS HEMETAIIJIOB U UX COCAMHEHUI;

MIPOBOJIUTD:

XUMHUYECKHH SKCTIEPUMEHT;

MOJIb30BATHCA:

y4eOHBIM TOcOOHeM; TaOnuileld pPacTBOPUMOCTH KHUCIIOT, OCHOBAaHWMU, COJEil B BOJE;
tabnuneit «lleproguyeckas cuctema xumudeckux siaemeHToB [1. 1. MenneneeBay; npaBuiaMu
0€30MMacHOT0 MOBEICHHUs MTPH OOPAIIEHUH C BEIIECTBAMHU, XUMUYECKOH MOCYy 101, TabopaTOpHBIM
000pyI0BaHNEM U HarpeBaTeIbLHBIMH TPHOOPAMH.

Tema 7. Metannst (11 gacos)

[TonokeHre METaIOB B MEPUOAUYECKON CUCTEME XMMHUYECKHUX 3J1eMeHTOB. OCOOEHHOCTH
AJIEKTPOHHOI'O CTPOEHUSI aTOMOB METAJLIOB.

PacnpocTpaneHHOCTh METAIIIIOB B 36MHOM KOpeE.

®u3nyecKue CBOMCTBAa METAJUIOB.

OO0mue XUMUYECKHE CBONCTBA METANIOB: B3aMMOJIEHCTBHE C HEMETAJIaMH, BOJOH,
KHMCJIOTaMH, BOAHBIMH PAaCTBOPaMU COJIEH. PsJT aKkTHBHOCTH METAJIJIOB.

OO0mue cmocoObl TONyYEeHUsS METAUIOB (BOCCTAHOBJICGHHWE YIJIEPOJOM, OKCHJIIOM
yraepona(ll), Bomopoaom, Meramiamu).

CrnaBbl METAJNIOB: YyTYH, CTallb, OPOH3a, JaTyHb, TIOPATIOMUHUIA.

DIIEKTPOJIN3 PACIUIABOB COJICH.

CrpoeHHe BHEIIHUX 3JIEKTPOHHBIX oOojouek aromoB metamwioB IA, IIA wu IIIA-rpynm,
CTENEHU OKUCJIEHUS B COeAMHEHUAX. PU3NUECKre U XUMUYECKUE CBOWCTBA MIPOCTHIX BEIIECTB.

XapakTepucTuka COEAMHEHUM IIEJIOYHBIX, IIEJTOYHO3EMENIbHBIX METaUIOB, MAarHus
Y QIIOMUHHUS: COCTaB, PU3NIECKUE U XUMHYECKIE CBOMCTBA OKCHU/IOB, THAPOKCHIIOB, COJICH.

KecTkocTh BOJIBI, CIOCOOBI YMEHBIIIEHUS )KECTKOCTH BOJIBI.

Bakneiiue npupoHble COEAMHEHNUS 1EIOYHbIX, IET0YHO3EMEIbHBIX METAIJIOB, MarHus
Y aJTIOMHUHHUSL.

buosornyeckass  poJib ¥ OIPUMEHEHUE  BAXKHEUIIMX  COCAMHEHUM  IIEJIIOYHBIX,
LIEJI0YHO3EMEIIbHBIX METAJIJIOB, MAarHUS U ATFOMUHUSL.

Kenezo. Haxoxxnenue B mpupoie, OMogorunyeckas poiib.

®u3nuecKkue U XUMUYECKUE CBOMCTBA Kele3a. BaxkHeine coenMHeHHs kKese3a: OKCUIbI,
TUJIPOKCH/IBI, COJIH.

KauectBennsie peakiuu Ha nonsl xene3a(ll) u sxemnesza(Ill).

Kopposus xenesza, METo bl 3a1IUTHl OT KOPPO3UH.

[IpuMeHeHre METaJIoB U CILIABOB.

JeMoHCTpanyu

23. Komnyexkiusi 00pa3ioB METaJJIOB U CILIABOB.

24. B3auMofeicTBHE METAJIOB C BOJIOM, KUCIIOPOIOM.

25. Koppo3us xenesa.

26. [lonyuenue u okucnenue rugpokcuaa xemneza(ll).

JlabopaTopHbIE OMBITHI

7. B3anMoeiCTBHE METAJIOB C PaCTBOPAMH KHCJIIOT.

8. OOHapy>KeHUE HOHOB KaJbIIUs B PaCTBOPE.

9. AM(doTepHBIC CBOHCTBA THIPOKCHIOB ATFOMUHUS U IIMHKA.

[TpakTrueckue paboThI

4. Penienue sKCriepuMEHTaIbHBIX 3a/1a4 110 TeMe «Metamuish» (1 gac).
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OCHOBHbBIE TPEBOBAHU A
K PE3YJIbTATAM YUEBHO! JIEATEJBHOCTH YYAIIMXCS

VYvyamuecs 10JKHBIL:

JIaBaTh ONPEAEIICHUS IMIOHATHSAM: PsJl AKTUBHOCTH METAJJIOB; KOPPO3HS; DIIEKTPOIIU3;

OCYUIECTBIIATh CIEAYIOIINE BUIBI JEATEIBHOCTH:

Ha3bIBATh:

¢u3nueckue U XMMUYECKHE CBOMCTBA M3YyUEHHBIX METAJJIOB;, OCHOBHBIX M aM(OTEpHBIX
OKCHJIOB; OCHOBaHHI{; aM(pOTEpPHBIX THIPOKCHUJIOB; COJIEH; KaueCTBEHHbIE PEaKIUU Ha KATHOHBI
Ca2+, Ba2+, F62+, Fe3+;

pa3nuyaTth:

nousl Fe?" u Fe** (sxcnepumeHTansHo);

OTIPEAEIIATS:

U3YYCHHbIE HEOPraHMYECKHe COCAMHEHHUS (PKCIEPUMEHTANBbHO [0 KAYeCTBEHHBIM
peakuusam);

COCTaBJISATh:

YpaBHEHUS pEaKLMH, XapaKTepU3yIOUIMEe XHMUYECKHE CBOICTBAa H3YyUYEHHBIX BEILECTB
Y CHOCOOBI X MOTyYCHUS;

XapaKTepU30BaTh:

duznyecKkne ¥ XMMUYECKHE CBOICTBA METANIOB M UX COEAMHEHUM; CIOCOOBI MONYyYCHUS
METaJUIOB; O0JIACTH MPAKTUIECKOTO MCIIOJIb30BAHMSI N3YYCHHBIX BEIECTB;

OOBSCHSATE:

IPUYMHBI KOPPO3UH JKEJie3a U BO3MOKHOCTHU €€ NPEayNPEKICHUS;

MIPOBOJIUTH:

XUMHUYECKHUH SKCTIEPUMEHT;

MOJIb30BAThHCA:

y4eOHBIM TMocoOueM; TaOJUIe pacTBOPUMOCTH KHCJIOT, OCHOBaHHiA, COJIEH B BOJC;
tabnuuei «llepuonnyeckas cuctema xumuueckux snemeHToB J[. 1. MenneneeBay; mpaBuiiaMu
0€301acHOT0 NOBEIEHNUS MTPU OOPAIEHUH C BEIIECTBAMU, XUMHUYECKOM MOCYy 101, TabopaTOPHBIM
000pyI0BaHHEM U HarpeBaTeIbHBIMU MTPHOOPAMHU.

Tema 8. Xumuueckue BellecTBa B )KU3HU U JESITEIbHOCTH YenoBeka (3 yaca)
XHWMHUYECKUE BELIECTBA B IOBCETHEBHOM KU3HU YEJIOBEKA.
Xumuueckasi MmpomblnuieHHOCTh PecnyOnuku benmapych. OxpaHa oKpyskaromiei cpebl
OT BPEAHOI0 BO3/ICHCTBUS XUMUYECKUX BEILIECTB.
OKCcKypeus
OKcKypeusi (BUpTyallbHasi AKCKYypCHs) Ha IMPOMBILIUIEHHOE WJIU CEJIbCKOXO3SIICTBEHHOE
MpeanpusaTHe (C y4eTOM 0COOCHHOCTEH peruoHa).

OCHOBHBIE TPEBOBAHUA
K PE3VJIbTATAM YUEBHOM JESITEJIbHOCTHU YYAILIMXCSI

VYyamuecs: JOIKHBIL:

OCYIIECTBIIATH CIEAYIONINE BUIBI NESITEIHHOCTH:

Ha3bIBATh:

NPEIIPHUITHS XUMUYECKOW MPOMBINIICHHOCTH bemapycu; 3KOJIOTHYeCKHe IMPOOIIeMEI,
CBSI3aHHBIC C XMMHUCH;

PUMCHSTD:

U3yUYCHHBIC TOHATHUS W 3aKOHBI MPH XapaKTEPUCTHKE COCTaBa W CBOWCTB BEIECTB,
XUMHYECKHX PEAKIUH, CIIOCOOOB IMONYYCHHS BEIISCTB, PEIICHUM PAcCUYCTHBIX 3a/ady; MpaBWIia
0€30MacHOT0 TOBECHHUS ITPU OOPAIICHUH C BEIIECTBAMH, XMMUYECKOH TOCYI01, JTA0OPaTOPHBIM
000pyI0BaHNEM U HArpeBaTEILHBIMH MTPHOOPAMH.
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