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HOACHUTEJBbHAMA 3AITNCKA
PabGouass mporpamma 1o XMMHH OpHUEHTHpOBaHa Ha oOywaromuxcs 10 — 11 kimaccoB u
peain3yeTcsl Ha OCHOBE CJIEAYIOUIMX HOPMAaTUBHO-IIPABOBBIX JOKYMEHTOB:
1. ®enepanpubrii 3akoH Poccuiickoit deneparun ot 29 nekadbps 2012 r.Ne 273-d3 "O06
obpaszoBanuu B Poccuiickoit @enepanuu" (¢ "3BMEHEHHUSIMH);
®denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApPTa OCHOBHOTO 00Iiero oOpa3oBaHuS,
YTBEpP)KJIECHHOTO MpuKka3oM MunucTepcTBa oOpa3oBanus U Hayku P® ot 17 nexadbps 2010 Ne 1897 r. (c
W3MEHEHUSIMH );

2. @enepa’dbHOTO TOCYAAPCTBEHHOrO0 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO OOIIETO
o0pa3oBaHMs, YTBEPXKIACHHOTO ITpHUKa3oM MuHHUCTEpCcTBa 0Opa3zoBanus U Hayku PD ot 17 nexabps 2010
No 1897 r. (c U3BMEHEHUAMH);

3. IlocTanoBnenue ['1aBHOTO rocyaapCTBEHHOTO caHuTapHoro Bpadya P® ot 28.01.2021 roga No2
«O0 yrBepxkaeHnH caHUTapHBIX mpaBuia 1 HopM CanlluH 1.2.2.283685-21 «'uruenndyeckue HOPMBI U
TpeOoBaHUsI K obOecrneueHHio Oe30macHOCTH W (WiIM) OE3BPETHOCTH I 4YelloBeKa (PaKTOpOB cpeibl
oOHTaAHUSY;

4. TlocranoBnenue ['maBHOro rocyaapcrseHHoro canurapHoro Bpaya P® or 28.09.2020 roga
Ne28 «O6 yrBepxnenun canutapubix npaBuin CII 2.4.3648-20 "CaHuTapHO-3MHIEMHOIOTHIECKUE
TpeOOBaHUs K OpraHU3aIMsIM BOCIIUTAHUS U O0YUYESHHsI, OT/IbIXa U 03I0POBJICHHUS IeTei 1 MOJoAexku";

5. OcHoBHas oOpa3oBaTenpHasi MporpaMma OCHOBHOro obmiero ob6pazoBanuss MBOY «COIIl
Nely;

6. YueOnsrii man MBOY «COILL Nely na 2022-2023 y4eOHblii rox;

7. Ilonoxxenue o padbounx nporpammax MbOY «COUI Nel» r. Bonoroe, TBepckoii 0b1acT;

8. [IpumepHOI MporpaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHMs 1O XUMUU, aBTOPCKOM MPOrpamMmbl
labpuensna O.C. «lIporpamma kypca xumum s 10 — 11 kmaccoB o00meo0pa3zoBaTeIbHbBIX
YUPEXIECHUI», C yUeTOM METOANYECKHX PEKOMEHJAIM IO COBEPILIEHCTBOBAHUIO YUeOHOI 0 Mpoliecca.

[Iporpamma cootBeTcTBYeT yueOHUKaMm «Xumusi» s 10-11 kmaccoB oOpa3oBaTenbHBIX

YUPEKACHUM:

1. Xumus. 10 knacc: yuebnuk / I'abpuensu O.C., - M.: JIpoda, 2020.

2. Xumus. 11 knacc: yuebnuk / I'abpuensn O.C., - M.: [Ipoda, 2019.

[TpenonaBanue Beaercs no yueOHukam asropa O.C. ['abpuensna u3 pacuera 102 yaca ( 34
qaca B 11 kmacce, 68 gaca B 10 kiacce)

H3yuenue xumuu nHa 0a3060mM ypoeHe cpeoHezo oOuezo 00pazoeanus HANPAeiIeHO
Ha 0ocmudicenue cneoyrouux ueneii:

. OCBOCHHE 3HAHHUI O XMMHYECKOW COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA,
BAKHEUIINX XUMUYECKUX IOHATUAX, 3aKOHAX U TEOPUSX;
. OBJIa/IcHMe YMEHUSIMM TIPUMEHSATh T[OJy4YeHHble 3HAHUS AN OOBSCHEHHUs

Pa3HOOOPA3HBIX XMMHUYECKUX SBJICHHA W CBOWCTB BEIIECTB, OIEHKH POJH XHMHUU B Pa3BUTHH
COBPECMCEHHBIX TEXHOJIOTHH U IMMOJIYYCHHHU HOBBIX MAaTCPUAJIOB;

. Pa3BUTHE TTO3HABATEIIPHBIX HHTEPECOB W MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B TIpoliecce
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT XUMHUYECKHX 3HAaHUA C HUCIOIB30BAaHHWEM  Pa3IMYHBIX
NCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX

o BOCIIUTAHUEC y6e)KJIGHHOCTI/I B IIO3UTHBHOU pojin XMMHU B KH3HHU COBPEMCHHOI'O
o0miecTBa, HEOOXOIUMOCTH XUMHYECKH TPAMOTHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
OKpY>Karollen cpene;

° NpUMeHeHHe TMOJYYeHHbIX 3HAHUN M yMeHMH st 0€30macHOr0 WCIOJb30BaHUS
BCIICCTB U MAaTCpUajIOB B GBITy, CEJILCKOM XO3SMCTBE U Ha MMPOU3BOACTBEC, pCUHICHUA MPAKTHYCCKUX
3aJ1a4 B TIOBCETHEBHOM JKU3HU, MPEAYNPEKACHUS SIBICHUN, HAHOCAIIUX BpPE] 3/J0POBBIO YEIOBEKA U
OKpY>Karollen cpene.

IInanupyemsble pe3yabTaThl.



Ooyyaromuiicsa Ha 0a30BOM YPOBHE HAYUYMTCS:
—  packpbIBaTh Ha MpUMepax pojb XUMHUH B (HOPMUPOBAHUU COBPEMEHHOIN Hay4YHOU KapTUHBI MUpPA

1 B NMPAKTHYECKOU JIEATETLHOCTH YEJIOBEKA,

—  JIGMOHCTPHpPOBAaTh Ha MPUMEpPax B3aMMOCBI3b MEXKIYy XHMHEH M JAPYTMMH €CTECTBEHHBIMH
HayKaMu;

—  pacKpbIBaTh Ha IpUMEpax MOJOKEHUsI TEOPUU XUMHUecKoro ctpoeHus A.M. bytieposa;

— mnoHuMarth (usmyeckuid cmeica llepuomnueckoro 3akona [[.M. MennaeneeBa u Ha €ro OCHOBE
OOBSCHITh 3aBHCHMOCTh CBOWCTB XHMHYECKHX OJJIEMEHTOB M OOpa30BaHHBIX HMMH BEIIECTB OT
3JIEKTPOHHOT'O CTPOCHUSI aTOMOB;

—  OOBACHATH NPUYMHBI MHOTOOOPA3Hsl BEIIECTB HA OCHOBE OOIIUX MPEICTABICHUN 00 UX COCTaBe U
CTPOCHUU;

— TOpPUMEHSATh TMpaBWIa CHCTEMAaTHYECKOW MeEXAyHapOJAHOW HOMEHKIATyphl KaK CpeIcTBa
pa3IYeHus U WICHTU(UKAIIMK BEIIECTB 110 UX COCTaBY M CTPOCHUIO;

—  COCTaBIISITh MOJICKYJISIPHBIC M CTPYKTYPHBIE (DOPMYJIBI OPraHMYECKUX BEIISCTB KaK HOCHUTEICH
uH(pOpMAaLlUM O CTPOCHHUU BEIIECTBA, €r0 CBOMCTBaX M MPHUHAJJICKHOCTH K OINPEAEICHHOMY KJIaccy
COCITMHEHHI;

—  XapaKTepu30BaTh OPraHUYECKUE BEIIECTBA MO COCTaBYy, CTPOCHUIO U CBOMCTBAaM, YCTAHABJIMBAThH
MIPUYUHHO-CIIEACTBEHHBIE CBS3H MEXY JAHHBIMH XapaKTePUCTUKAMH BEIIECTBA;

—  NPUBOJUTH MPUMEPHl XUMUYECKUX PEAKIIMM, pACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUITMYHBIX
MIPEJICTaBUTENEH KIacCOB OPraHNYEeCKUX BEIIECTB C LEIbI0 UX UASHTU(PUKAIMU U O0BsICHEHHs 001acTu
MIPUMEHEHUS;

—  TMPOTHO3UPOBATH BO3MOXKHOCTH NMPOTEKAHUS XMMHUYECKHUX pPEaKIMil Ha OCHOBE 3HAHHWI O THUIIAX
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHON CITIOCOOHOCTH;

—  HUCIOJB30BaTh 3HAHHUS O COCTaBe, CTPOCHUH U XMMHUECKUX CBOMCTBAX BEIIECTB sl 0€30MacHOTO
MIPUMEHEHUSI B TPAKTUYECKOU ESITEIIbHOCTH;

—  TPUBOJIUTH TPHUMEPHI TPAKTUYECKOTO WCIOJIB30BAHUS TMPOJYKTOB TiepepaboTku HedhTH u
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSPHBIX COCAMHEHHH (MOJMATUIIEHA, CHUHTETHYECKOrO Kayuyka,
aIeTaTHOTO BOJIOKHA),

—  TMPOBOAWTH OTBITHI IO PACTIO3HABAHUIO OPTaHWYECKUX BEIIECTB: TJIUIIEPHUHA, YKCYCHOW KUCIIOTHI,
HETIPEJCIbHBIX KUPOB, TJIOKO3BI, Kpaxmajia, OCJIKOB — B COCTaBE IMHINEBBIX MPOJYKTOB U
KOCMETHYECKHX CPEJICTB;

— BIAAETh MpaBWIaMH M TpHeMaMHu Oe30macHO paboThl C XUMHYECKHMMH BEIIECTBAMU H

1a00paTOPHBIM 000PYIOBAaHHEM;



—  YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTM XUMHUYECKOM PEAKUUH M CMEIUCHUS XUMHUYECKOTO
paBHOBECHsI OT pPa3IMYHBIX (PAKTOPOB C LENBIO ONPEENICHUS ONTHUMAIbHBIX YCIOBUI NPOTEKAHUS
XMMHYECKHUX IIPOLECCOB;

—  NPUBOJUTH IIPUMEPBI TUAPOJIN3A COJIEH B IIOBCEITHEBHOU KU3HU YEIIOBEKA,

— [PUBOJIUTH  IIPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMW B IPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U JKUZHEAEATEIBHOCTH OPraHU3MOB;

— TNPUBOJIUTH NPUMEPbl XMMHUUYECKHX PEAKLUMH, PAaCKpbIBAIOIIMX OOIIME XMMUYECKHE CBOMCTBa
IIPOCTBIX BEUIECTB — METAJIJIOB U HEMETAILIOB;

— TPOBOAMTH PacyeTbl Ha HAXOXJIECHUE MOJICKYJISAPHOH (HOpMyJbl YrIeBOAOPOAA MO MPOIYyKTaM
CTOPaHHUs U IO €r0 OTHOCUTEIIBHOM INIOTHOCTH M MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOAAIIUX B €0 COCTaB;

— BJIAAETh I[paBUIaMHU Oe30macHOro oOOpaleHus ¢ E€AKUMH, TOPIOYUMH M TOKCUYHBIMU
BELIECTBAMMU, CPEICTBAMU OBITOBOW XUMMUH;

—  OCYHIECTBJIATh TOWCK XHMHYECKOH WH(pOpMamuy 10 Ha3BaHUAM, HIACHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJIaM BELECTB;

—  KPUTUYECKU OLIEHMBATh M MHTEPIPETHPOBATH XUMHUECKYIO HMH(POPMALMIO, COAEPIKAILyIOCs B
COOOMICHUAX CPEACTB MaccoBoW mH(popMaruu, pecypcax MHTepHETa, HAyYHO-TIOMYJSPHBIX CTAThSIX C
TOYKH 3PEHUSI €CTECTBEHHO-HAyYHOM KOPPEKTHOCTH B LIEJNSAX BBIABICHUS OLUMOOYHBIX CYXJIECHUH U
(bopmHpoBaHUs COOCTBEHHON MO3UIINY;

— TPEACTaBIATh IMYTH peIleHUs TIJI00aJdbHBIX NpOOJeM, CTOSIIMX TIepel]] YeIOBEUECTBOM:

OKOJIOTMYCCKUX, SHEPTCTUUCCKUX, ChIPEEBBIX, U POJIb XUMHHU B PCHICHUN 3THUX HpO6J'ICM.

OOyyarommuiicss Ha 60a30BOM YPOBHE NOJYYHUT BO3MOKHOCTh HAYYHTHCSH:
—  WUIIOCTPUPOBATh HA MPUMEpPAX CTAHOBJIEHUE M HBOJIIOLMIO OPraHUYECKOW XMMHUU KaK HayKu Ha

Pa3IMYHBIX HCTOPUYECKHUX dTalax €€ pa3BUTHS,

—  HCIOJIb30BaTh METOJbl HAyYHOTO TO3HAHMSA TpU BBIIOJHEHWU TPOEKTOB M y4eOHO-
UCCIIEIOBATENbCKUX 3a7ad 10 HW3YYEHHIO CBOMCTB, CIOCOOOB TMOJYYEHHMs] M paclo3HaBaHUSA
OpPraHUYECKUX BEIIECTB;

—  OOBACHATH NMPHUPOAY M CHOcOObI 00pa30BaHUS XUMHMUYECKOW CBSI3U: KOBAJIEHTHOW (IOJIIPHOM,
HENOJIIPHON ), HOHHOM, METAININYECKON, BOJIOPOAHON — C LIEIBIO ONPEAEIECHUS XUMUUECKON aKTUBHOCTH
BELIECTB;

— yCTaHaBIMBaTh TEHETHUYECKYI0 CBA3b MEXIy KJaccaMH OpraHM4eCKHX BEHIeCTB JUIS
00OCHOBaHHUS MPUHLUIUATLHON BO3MOKHOCTH IOJIyUE€HHUSI OpPraHMYECKHUX COEAMHEHUN 3aJaHHOIO
COCTaBa U CTPOCHUSI;

—  YCTaHaBJMBATh B3aMMOCBS3U MEXIY (aKTaMH U TEOPHEH, IPUIMHOMN U CIECTBUEM IIPU aHAIIN3E

MPOOJIEMHBIX CUTyalluid 1 000CHOBAaHUU MPUHUMAEMBIX PEUICHUI Ha OCHOBE XMMHUYECKUX 3HAHUM.



YYEBHO-TEMATUYECKMM ILJTAH 10 KJIACC

o Kontp
o ITpakTu OJIBHBIX
Tema paboueit P JIab.
nporpamme | oo ix abor pabot
porp pabor p oot
Baenenue 2
Teopust cTpoeHUsI OpraHUYECKUX COCTUHEHUN | 5
VYTI1eBOIOPOIBI U UX TIPUPOJTHBIC HCTOYHHKHU 16 5 1
Kucnopocoaepkaiiue opraHndecKue 19 : 1
COEIMHEHUS 8
]
A3zoTcoaepikamye opranudeckue coenuuenust | 9 1 1
Buoornyecky akTUBHBIE BEIECTBA 5
HckyccTBEeHHBIC M CHHTETUYECKHUE MOIUMEpPHl | 6 ] 1
1
Cucremarusanusa 1 0000IIeHNEe 3HAHUN 6 1
Hroro 68 2 15 3

OCHOBHOE COAEPKAHUE BA30OBOI'O KYPCA XUMHHN
10 KJIACC (OPTAHUYECKAA XUMUSA)

Beeoenue (2 u)
[Tpenmer oprannyeckoit xumuu. CpaBHEHHE OPraHMUYECKUX COCAMHEHUN C HEOPTaHUYECKHMH.
[TpupoaHbIe, HCKYCCTBEHHBIC U CHHTETUYCCKUE OPTAHUICCKUE COCAMHCHHMS.

Tema 1 Teopusi cTpoeHusi OpraHnyeckux coequnenmii (5 u)

BaneHTHOCTE. XMMHMUYECKOE CTPOCHHE KAaK IOPANOK COEIUHEHHS AaTOMOB B MOJIEKYJe
COIJIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIO)KEHUSI TEOPUU XUMHUUYECKOTO CTPOCHMSI OPraHUYECKHUX
coeauHeHuil. IToHsATHE O TOMOJIOTUU U TOMOJIOTAX, U30MEPUU U M30Mepax. XUMHUYECKHE (POPMYIIbI
1 MOJIEJIA MOJIEKYJI B OPTraHMYECKON XUMHH.

JdeMoHcTpanuu. Monenu MOJEKYJI TOMOJIOINOB M HM30MEPOB OpPraHUYECKUX COEIUHEHUM.

Tema 2 VYrieBomopoasl 1 MX NPUPOAHbIEe HCTOUYHUKH (16 1)
[Ipuponusni ra3. Ankansl. [Ipupoassiii raz kak tormnso. [IpenmymniecTsa npupoHoro rasa
nepej IpyruMu BuaaMu ToruBa. CoctaB MpUPOIHOTo rasa.

A 11 K a H bl: TOMOJOTHYECKHH psJl, U30MEpHUs] U HOMEHKJIATypa ajJKaHOB. XHUMHUYECKHE
CBOWCTBa ajKkaHOB (HAa TpUMepe MeTaHa H JTaHa): TOpPEHHE, 3aMeIleHUE, pa3JIoKEHHe U
JeTUpUPOBAHHUE. [Ipumenenue aJIKaHOB Ha OCHOBE CBOMCTB.

A 11 K € H bl. OTUJIEH, €ro nojy4yeHue (JEruJIpupoBaHUEM STaHA W JErujapaTalyeld 3TaHoja).
XWMHYECKHE CBOMCTBA JTHJICHA: TOPEHHE, KAaYeCTBEHHBIE peakinuu (0O0eciBeYnBaHHE OpPOMHOM
BOJIbI U pAacCTBOpA NE€pMaHraHaTa Kajius), ruaparamnus, nonuMmepusamnus. [loamsTuiieH, ero cBorcTa
u npumeHeHue. [[pumeHenne 3TuieHa Ha OCHOBE CBOMCTB.

AnkanueHB W KaydudyKk u [louarue o6 ankagueHax Kak yrieBOJOPOJax C JIBYMS
JIBOMHBIMH CBSI3SIMU. XMMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u uzonpeHa: odbecupeunBaHue OpOMHOM
BOJIbI U MOJIMMEpPH3alUs B KayuyKku. Pe3una.



A 1 K U H bl. ATISTHIIEH, €r0 TOJy4eHHE MHUPOJIM30M METaHa M KapOWIHBIM CIIOCOOOM.
XWMHYECKHE CBOWCTBA alleTUJICHA: TOpPEHUE, OO0ECIBEUYMBAHHE OPOMHOM BOJIbI, NMPUCOCIMHEHUE
XJOopoBogOpona W ruaparanusa. [IpumeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. Peaknus
MOJIMMEpHU3alui BUHIIXJIOpUaa. [[oMMBUHUIXIIOPU U €0 IPUMEHEHHUE.

b e H 3 0 1. [lonydyenue GeH307a U3 TEKCaHA M alleTUIeHa. XUMUYECKHUEe CBOMCTBA OeH30a:
ropeHue, TajJoreHUpoBaHue, HUTpoBaHue. [IpumeHeHue OeH305la Ha OCHOBE CBOWMCTB.

H e ¢ T 5. CocraB u nepepaborka Hedptu. Hedrenponykrel. beH3uH U moHsITHE 00 OKTAaHOBOM
qruce.

JemoncTpanuu. [opeHne MeraHa, JTwieHa, aueruiaeHa. OTHOLIEHUWE MeETaHa, 3TUJICHA,
alieTusieHa W OeH30Jla K pacTBOpY INepMaHraHata kajaus U OpomHoil Boje. I[lomyuenue sTuiieHa
peakuuen aAeruApaTanuy 3TaHOJA U JICMOJIMMEPHU3alUd MOJMATUIIEHA, aleTHIEHAa KapOWJIHBIM
crocoboM. PasnokeHue Kkaydyka INpu HarpeBaHWM, HUCIBITAHUE MPOAYKTOB pAa3jOKEHUS Ha
HenpenenbHOCTh. Komnekius o0pa3oB HehTH U HEPTEPOTYKTOB.

JlaGoparopubie omnbiThbl. 1. OrmnpeneneHre 3JIEMEHTHOTO COCTaBa  OPraHUYECKUX
coenuHenuii. 2. MW3roromneHwe wmonaened MOJIEKYN  yriieBoaopoioB. 3. OOHapykeHue
HeMnpeenbHbIX COeUHEHUH B XuAKuX Hedrenpoaykrax. 4. [lonydenue u cBoiicTBa aleTHiIeHa. 5.
Osnakomienue ¢ koutekuueit «HedTh n IpoayKTHI ee mepepadoTKm».

Tema 3. Kuciopoacoaepxkamme opraHuvecKkue COeJIMHEHHUS] M HUX MPHPOIHBIE
ucTouHukKM (19 4)

EnnHCTBO XMMHYECKOW OpraHu3alyd JKUBBIX OPraHU3MOB. XHMHUYECKHH COCTaB >KUBBIX
OpraHU3MOB.

C nu p 7 bl [Tonmyuenue sTanona OpoKEHUEM TIIIOKO3bI U THIpaTaliuel dTiIeHa. I napokcuabHas
rpynna kak ¢yHkuuoHansHas. llpencraBienue o BOJOPONHOM CBsI3U. XUMHYECKHE CBOWCTBA
JTaHoJa: TFOPEHUE, B3aUMOJIEHCTBUE C HATpPUEM, OOpa30BaHUE MPOCTHIX U CIOXKHBIX 3(PHUPOB,
OKHucJeHue B anpjerui. [IpuMeHeHne sTaHosia HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCJIEICTBUS
U IPEIYyTPEXICHUE.

[lonsiTie O TpeNeNbHBIX MHOTOAaTOMHBIX CHUpTax. [JIMIEepuH Kak IpeacTaBUTEINb
MHOT0aTOMHBIX chupToB. KauecTBeHHass peakiuss Ha MHOroaroMHble chnupThl. [IpumeHeHHe
[JIMIEPUHA.

KaMmeHnuns it yroans @ e H o1 Kokcoxummueckoe MpOU3BOACTBO U €0 MPOIYKIIHS.
[Tonyyenue QeHosa KOKCOBAaHMEM KaMEHHOro yriid. B3aumHoe BIMsHME aTOMOB B MOJIEKYJe
(eHoa: B3aMMOJIEICTBIE C THAPOKCUAOM HATpUsl U a30THOM kucioTol. [lonukonaencanus penona
¢ ¢popmanbaeruioM B GpeHonopopmManbaeruinyo cMoiy. [Ipumenenue gpeHosna Ha OCHOBE CBOMCTB.

A n b g er u a bl [logydeHue anbIeruioB OKHUCICHHEM COOTBETCTBYIOIIUX CIUPTOB.
XUMUYECKUE CBOKWCTBA AJIbJIETH/I0B: OKUCIIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY U BOCCTAHOBJICHHE B
cooTBeTCTBYOIUN cnupT. [IpumeHenune ¢opmanbaeruia M aneTalbIeruja Ha OCHOBE CBOWCTB.

Kap6onoBbie KuciaoT bl [lomydeHne kapOOHOBBIX KHUCIOT OKHCICHHEM aJIbJIETHI0B.
XUMUYECKHE CBOWCTBA YKCYCHOM KHCJIOTHI: OOIME CBOMCTBA ¢ HEOPraHWYECKUMH KUCIOTaMHU H
peakius srepudukanuu. [IpuMeHeHre yKCyCHOM KHCIOThI Ha OCHOBE CBOWCTB. BrIciine »KupHBIE
KHMCJIOTBI Ha IPUMEPE NAITbMUTUHOBOM U CTEAPUHOBOM.

CrnoxHble 3 UpBbl U KU P bl [lonydenue cnoxHbIX 3GUPOB peakueil sTepupuKaum.
Crnoxnsie 2¢upsl B IpUpOJe, WX 3HaueHHE. [[puMeHeHne CIOXHBIX 3(UPOB Ha OCHOBE CBOWCTB.
XKuper kak crnoxHsle 3¢upbl. XHUMHUYECKHE CBOWCTBA JKUPOB: TUAPOIU3 (OMBLICHHE) U
TUIPUPOBAaHUE )KUIKUX KUPOB. [IprMeHeHne ®K1upoB Ha OCHOBE CBOMCTB.

Y raeB oAbl YIIeBoJbl, UX KiIaccuUKanus: MOHOcaxapuabl (TIH0K03a), TUcaxapuibl
(caxapo3a) u monucaxapuasl (Kpaxmall U MeJTi0103a). 3HaYeHUE YIIIEBOJIOB B )KHBOW MPUPOJIE U B
KU3HU YEJIOBEKA.

['roko3a - BEIecTBO ¢ ABOMCTBEHHON (DYHKITHEH - aabJAerHIOCTUPT. XUMHUYECKUE CBOMCTBA
TJIIOKO3bI: OKMCIIEHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAQHOBJICHHE B COpOUT, OposkeHue
(MonoyHOkHcIIOe M cnuproBoe).  IIpuMeHeHune — TUIIOKO3BI  HAa  OCHOBE  CBOWCTB.

Hucaxapunpl u nonucaxapuabl. [loHsATHE O peakuMAX MOJMKOHIAEHCALMM M TUAPOJIM3a Ha

[pHUMeEpE B3aUMOIIPEBPAILEHH: TIIIOKO3a <= MOJIMCaxapH/I.



JemoncTpanun. OxucieHue cnupra B anpaeru]. KauecTBeHHast peakiysi HA MHOTOaTOMHBIE
crupThl. Komneknus «KaMeHHBIN yroiib ¥ IPOIYKTHI €ro nmepepadoTku». PacTBopuMocTh eHOMa B
BOJIE TIpU OOBIYHOM Temreparype u npu HarpeBanuu. KauectBenHble peakiuu Ha (enoin. Peakuus
«cepeOpsHOrO 3epKajiay allbJeruI0B U TI0K03bl. OKHUCIEHUE albJAETHA0B U TJIIOKO3bl B KHCIOTHI C
nomotbto rugpokcuaa Meau (II). IlomydeHme yKCYCHO-ITHIIOBOIO M YKCYCHO-HU30aMUJIOBOTO
s¢upoB.  Komnmekuus  »dupHbix  Macen.  KauecTBeHHas ~— peakuus  Ha  Kpaxmail.

JlabopaTopHusle onbIThl. 6. CBolicTBa 3TMIIOBOrO cniupTa. 7. CBolicTBa riunepuHa. 8. CBolicTBa
dbopmanpieruaa. 9. CeorictBa ykcycHoM kuciothl. 10. CoiicTBa »x)upoB. 11. CpaBHeHHE CBONCTB
pPacTBOpPOB MbUIA U CTUpaIbHOTO nopoiika. 12. CpoiicTBa riatoko3bl. 13. CBolicTBa Kpaxmaia.

Tema 4. A3sorcoaep:kaniue CoeIMHEHHs U MX HAXOKIEHHE B KUBOW npupose (9 u)

A M u H bl [lonarue 06 ammnax. [lonmydeHue apoMaTHyecKoro aMWHa - AHWIMHA - U3
HUTPOOCH30J1a. AHWJIMH KaK OPraHMYecKOoe OCHOBaHHE. B3amMHOE BIUSHUE aTOMOB B MOJICKYJIE
aQHWJIMHA: OCJIAa0JICHHME OCHOBHBIX CBOWMCTB M B3aUMOJCHCTBHE ¢ OpomHOUM Bomoi. IIpumeneHume
AHWJIMHA HAa OCHOBE CBOKCTB.

AMUHOKEUC IO T bl [lonydeHrne aMUHOKUCIOT U3 KapOOHOBBIX KUCIIOT U THAPOIU30M
O0enkoB. XHWMHUYECKHE CBOWCTBA AMHHOKHCIOT Kak aM(pOTEPHBIX OpPraHUYECKHX COCIHMHCHUN:
B3aMMOJICIICTBUE CO IIENOYaMH, KUCIOTAaMH M JPYr C JpyroM (peakiusi MOJUKOHACHCAIUH).
[lentuaHas cBI3p W noJunenTuabpl. [IpuMEHEHWE aMUHOKHMCIOT Ha OCHOBE  CBOMCTB.

b e n kx u. llonyuyenue OenkoB peakuued MOJUKOHACHCAIMU aMHHOKHUCIOT. llepBuuHas,
BTOPUYHAs H TPETUYHAs CTPYKTYpbl OeikoB. XUMHUYECKHE CBOWCTBA OEJIKOB: TOpEHHUE,
JeHaTypalus, THAPOIU3 W  IBETHbIE peakuuu. buoxumuueckue (QyHKIUU  OEIIKOB.

I'enernueckas CBSI3b MEKY KJIacCaMHt OpraHN4YeCKHUX COEMHEHHUIA.

HyxnenHnoBbie kucnotel. CHHTE3 HYKJIEMHOBBIX KHCIOT B KJIETKE U3 HYKJI€oTH10B. OOmuil mian
crpoenust Hykineoruaa. CpasHenue ctpoenns u pyaknuii PHK u JIHK. Posb HyKII€MHOBBIX KHCTIOT
B XpaHCHWHM W Tiepenade HaclieJcTBeHHOW uHpopmaruu. [loHATHE 0 OMOTEXHOJOTMHM M TE€HHOM
WHXXEHEPUH.

JemoncTpaumnu. B3aumonencTerue aMMyaKka U aHUJIMHA C COJISTHOM KHUCIOTOW. Peakuus aHuinmHa
¢ OpomHoIf BofoM. Jloka3aTenbCcTBO HAIMUKS (DYHKIIMOHAJIBHBIX TPYII B pacTBOpax aMUHOKHCIIOT.
PactBopenue u ocaxxnenue 6enkoB. L[BeTHbIe peakiny OEIKOB: KCAHTOMPOTEUHOBAsI U OUypEeTOBas.
[opeHre NTHYLErO Mepa W miepcTsHoi Hutu. Mogens monekynsl JIHK. ITepexomsl: stanon —
STUIIEH STHIICHIIMKONb > dtrieHrukonsat meau (Il); stanon —»sTamans — JTaHOBas KHMCIOTA.

JlabopaTopusle onbIThl. 14. CBolicTBa OETKOB.

IIpakTnueckas padora Nel. nentudukanys opraHMuecKUX COSTUHEHHMN.

Tema 5 Buonozuuecku akmughble opeanuueckue coeounenus (5 u)

® e pw™me HT b. OepMeHTH Kak OHOJOTHYECKHE KaTalM3aTOPbl OETKOBOM MPUPOIBL
Ocobennoctu GyHKIIMOHUPOBaHUST (pepMeHTOB. Poib (epMEHTOB B KH3HEIEATEIHLHOCTH KUBBIX
OpraHU3MOB M HAPOJAHOM XO3S1CTBE.

B urtawmu H b [lonstTue o BurtammHax. Hapyiienusi, cBsi3aHHbIE C BUTaMHHAMU:
ABUTAaMHMHO3bl, TUIOBUTAMUHO3bl W TUINEPBUTAMUHO3bl. Butamun C Kak npeacTaBUTEINb
BOJIOPACTBOPUMBIX BUTAMHUHOB M BUTAMUH A Kak MPEACTaBUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

I' 0o p M 0 H bI. [IoHSITHE O TOPMOHAX KaK TYMOPAJIbHBIX PETYIATOPaX KU3HEAEATEIbHOCTH )KUBBIX
opranu3moB. HCYIMH W aJpeHaIuH Kak MpeacTaBUTENM TOpMOHOB. [Ipodunaktuka caxapHOTo
nuaoera.

Jle xapcTB a. JlekapcTBeHHass XUMHUSI: OT MATPOXUMHUHU O XUMHUOTEPANUHU. ACTHUPHH.
AuntuOnotukn u amcOaktepuos. HapkoTtwueckue BemiectBa. Hapkomanwus, Oopbba c Heil u
npodunakTuka.

JemoncTpanun. Pa3znoxkeHune mnepokcuaa BOIOPOJA KaTala3oll ChIpOTO Msica U ChIPOro
kaprodens. Komnexknus CMC, comepkamux 5H3uMBL HWcnbitanue cpeasl pactBopa CMC
uHAMKaTopHOU Oymaroit. WMimioctpammu ¢ ¢dororpadusMu KUBOTHBIX € PAa3IMYHBIMH (opMaMu
aBUTaMUHO30B. KoIIeKus BUTAaMUHHBIX NpenapaToB. McnbiTaHue cpesibl pacTBOpa acCKOpOMHOBOM



KHUCJIOTHl MHAWKATOpHOM Oymaroii. McmblTaHue anTeyHOro mpenapaTa WHCYIMHAa Ha O€loK.
JlomarmHsisi, 1abopaTopHasi 1 aBTOMOOWJIbHAS allTeuKa.

Tema 6. HckyccTBeHHbIE 1 CHHTETHYECKHE MOJUMepHI (6 u)
MckyccTBeHHB € I10JHUMEeEDp bl [lodydeHre UCKYCCTBEHHBIX MOJIUMEPOB, Kak
IPOAYKTOB XUMMUYECKOW MOIUGHUKALMHU HPUPOJHOIO IOJIMMEPHOro cbipbsd. MckyccTBeHHbIE
BOJIOKHA (alleTaTHBIH 1IEJK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHE.
CuHTeTHYecKHUE NOJHUM e p bl. [lodydeHne CHHTeTHUECKUX MOJMMEPOB PEAKLIUAMU
MOJINMEPU3alMU U MOJMKOHJAeHcanuu. CTpyKTypa IOJMMEPOB JIMHEHHAs, pa3BETBICHHAas U
npocTtpaHcTBeHHas. [IpeacraBuTenn CHHTETUYECKHX IIacTMAcC: MOJIMATUIIEH HU3KOIO U BBICOKOTO
JaBJICHUS, MOJUIPONWIEH U NOJUBUHMWIXJIOpUA. CHUHTETUYECKUE BOJIOKHA: JaBCaH, HUTPOH U

KarpoH.

I[eMOHCTpaIII/II/I. Komneknus mimactMace u u3aenui w3 Hux. Komneknuu HCKYCCTBCHHBIX U
CHHTCTHYCCKH BOJIOKOH U I/IB,I[GJ'II/II\/'I n3 HUX. Pacno3HaBaHue BOJIOKOH IT0 OTHOIIEHUIO K Harp€BaHHIO

U XUMHWYCCKU pCAKTHUBAM.

JlaGopaTopHbie onbIThl. 15. O3HakoMiIeHHE ¢ 00pa3liaMy IJIACTMAcCC, BOJIOKOH M Kay4yKOB.
IIpakTnueckas padora Ne2. Pacio3HaBaHMe IJ1aCTMAcC U BOJIOKOH.

Cucmemamuszayus 3HaHUIl U 0000uieHue 3HAHUIL O KYpC opeanudeckou xumuu (6 u )

YYEBHO-TEMATUYECKMM ILTAH 11 KJIACC

ITo paGoueii | IIpakTuueck | JIa6. KonTposbHbix
Tema
nporpaMMe | WX pabor | pabor pabot
Crtpoenue atoma u [lepuonnyeckuit 3akoH 3
JI.. Menneneena
CrtpoeHue BemiecTBa 9 2
XUMUYECKUE peaKkLiun 9 1 3 1
BemectBa u ux cBoicTBa 13 4
Htoro 34 9

OCHOBHOE COIAEPKAHHUE BA3OBOI'O KYPCA XUMHUUN

11 KJIACC (OBIIAA XUMMWA)

Tema 1. Crpoenue aroma u nepuoanyeckuii 3axon /I. U. MengesieeBa (3 1yaca)

OCHOBHBIE CBEJIEHHUs] O CTPOSHUH aToMa. Spo: MpOTOHBI M HEUTPOHBI. M30TONBI. DIIEKTPOHBI.
OnekTpoHHass 0000YKa. DHepreTudeckuit ypoBeHb. OCOOEHHOCTH CTPOECHUS JICKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB 4-r0 U 5-ro mepuoaoB nepuoaudeckoit cucremsl J[. . MenneneeBa (mepexoHbIX
aneMeHToB). [loHsTHE 006 OpOUTANSX. S- U P-OpOUTANIH.

ONEKTPOHHBIE KOH(pUTypanun

HOMepa Tpymibl. BalieHTHBIE AIEKTPOHBI.

aTOMOB

XUMHUYECKUX
[Tepmonnueckas cucrema xumudeckux 3yeMeHToB JI. M. MenneneeBa - rpaduueckoe oTOOpakeHHE
MEePUOINYECKOr0 3akoHa. DU3MYECKHIl CMBICT MOPSAJIKOBOTO HOMEpa JJIEMEHTa, HOMEepa Mepuoja u

9JICMCHTOB.

ITpyunHBl M3MEHEHHUS CBOMCTB JIEMEHTOB B IEpUOJAX M Ipynnax (IVIABHBIX MOATPYIIAX).

[lTonoxxenue BomopoAa B TNEPUOAUYECKONM CHUCTEME.

3HadeHue MNEPUOANYCCKOr0O 3aKOHa H
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IIEPUOJMYECKON CHCTeMBI XuUMHYecKuXx odiaemeHToB JI. M. MeHnneneeBa Uil pa3BUTHS HayKu U
ITOHUMAaHHUS XUMUYECKON KapTUHBI MUPA.

JdkcnepumeHT: /.- nleMoHcTpanuoHHbli, JI — 1abopaTopHbIii

J1. Paznuunbie popMbI MEPUOINIECKON CHCTEMBI XUMUYECKUX dteMeHToB [[.M.Meneneena.

Tema 2. CTpoenne BemecrBa (94acos)

Honnas xumMmmuueckas CBS3b. KaTHMOHBI M aHHOHEL. Knaccmbnxaunﬂ HoHOB. oHHEIE
KPpUCTATNIMYCCKUC PCUICTKU. CBoiicTBa BCHICCTB C O9TUM THUIIOM KPUCTAJUIMYCCKUX PCHICTOK.

KoBaneHTHass XMMHYeCKast CBs3b. OJEKTPOOTpHULATENbHOCTh. llomspHas m HemosspHas
KOBaJIGHTHBIE CBA3H. Jumoinb. [1oNIpHOCTD CBSA3M M MOJIIPHOCTH MOJIEKYJbl. OOMEHHBIN U JOHOPHO-
aKLENTOPHbIA MEXaHU3Mbl 00pa3oBaHMsA KOBAJIEGHTHOW CBA3M. MoOJeKyssipHble U aTOMHbIE
KpUCTaJIIM4eckue pemerky. CBoNWCTBa BELUIECTB € STUMH TUIIAMU KPUCTAJIUIMUECKUX PEIIETOK.

Merannuaeckas xumuueckast cBsizb. (OCOOEHHOCTM CTPOEHHS AaTOMOB METaJlIOB.
Mertannndeckass XMMHUYECKasi CBsI3b M METAJUTMUECKasl KpUcTauinyeckas pemierka. CBONCTBa BEIIECTB C
STUM THUIIOM CBSI3H.

Bopopoanas xumuueckas CBA3b. MEXMOJIEKYISIPHAs U BHYTPUMOJICKYJISIPHAs BOAOPOIHAS
CBSI3b. 3HAUEHUE BOJIOPOJAHOM CBSI3U I OpraHU3alii CTPYKTYpP OHOMOIMMEPOB.

['a3000pa3Hoe cocTosiHue BemiecTBa. TpH arperaTHbIX COCTOsIHUS BOAbl. OCOOEHHOCTH

CTPOCHUS ra3os. MousipHbiii o0beM ra3o00pa3HbIX BELICCTB.

[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECEH: BO3AYX, NMPHUPOIHBIA Ta3. 3arps3HeHHe aTMOCQeps
(KMCIIOTHBIE AOXK]IU, TAPHUKOBBINA 3P PeKT) u 00ppda ¢ HUM.

[TpencraBuTenu ra3o00pa3HBIX BEIIECTB: BOAOPOA, KHCIOPOJ, YIJIEKHCIbIH ras, aMMHak,
STUJIEH. Nx MIOJIyYEHHE, coOupanue nu pacro3HaBaHue.
Kunkoe COCTOSIHHE BEILIECTBA. Kunkue KPUCTAJLIbI u 170:¢ IIPUMEHEHUE.
TBépnoe cocrosiHue BemiecTBa. AMop(HBIE TBEpAbIC BEHIECTBA B MPUPOJAC U B JKM3HU YEIIOBEKA, UX
3HauY€HHE U MpuMeHeHne. Kpucramimieckoe CTpoeHUE BEIIECTBA.

Hucniepcusie cuctembl. [lonstue o gucnepcHbix cuctemax. JlucnepcHas ¢aza wu
nucrnepcuonHas cpeaa. Kraccudukanus TUCHEPCHBIX CHUCTEM B 3aBHCHUMOCTH OT arperaTHoro
COCTOSIHMSI JIUCIIEPCHOM cpeabl M JAuclepcMoHHOM (as3bl. I'pyboaucnepcHble CHUCTEMBI: 3MYJIbCHUH,
CYCIICH3UH, a’po30JIH.
ToHkoaucepcHbIE CHUCTEMBI: reNu 51 30J11.
CocraB BemecTBa M cMecH. BemiecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH
ITOCTOSTHCTBA COCTABA BELIECTB.

[TonsATHE «OONS» M €€ Pa3HOBUAHOCTU: MaccoBas (J10JI JIEMEHTOB B COEIMHEHMH, OIS
KOMIIOHEHTa B CMECH - JIOJI IPUMECEH, /1011 paCTBOPEHHOTO BEIECTBA B pacTBope) U oObemHast. Jloms
BBIX0/1a ITPOJIYKTA PEAKIIUH OT TEOPETUYECKHA BO3MOKHOTO.

IkcnepumeHTt: /.- neMoHcTpanuoHHbIi, JI — 1adopaTopHbIi

I[. Mogenn HWOHHBIX, aTOMHBIX W MOJICKYJIIPHBIX KPUCTAIMUCCKHUX peI_I_IéTOK. 06pa3I_U>I Ppa3InYHbIX
AUCTICPCHBIX CUCTEM.

JLp 1.0mpenenenne Tuna KpUCTAJUIMUECKON PELIETKM BELIECTBA M ONHMCAHUE €ro CBOMCTB. 2.
O3HaKOMJICHHE C TUCTIEPCHBIMU CUCTEMaMH.



IIpakTukym Nel. [Tonyaenne, coOnpanue u pacrio3HaBaHUE Ta30B.

Tema 3. Xumnueckue peakuuu (9 4aco)

Peakuuu, waymume 6e3 M3MEHEHHs COCTaBa  BELIECTB. AJUIOTPONHS M AJJIOTPOIHbIE
Buon3MeHeHus. [IpuunHbl ajutoTponuy Ha puMepe MOIUUKAIMA KUCIopoaa, yriaepoaa u gocdopa.
O3om, ero Ouosornyeckas pOJIb.
N3omeps! 1 uzomepus.

Peakuuy, wuaymume ¢ HW3MEHEHHMEM COCTaBa BeLIECTB. Peakiuy COeNMHEHUs, Pa3lIoKEHHUs,
3aMelIeHUs] 1 0OMEHa B HEOPraHUYECKON U OpraHMYecKOil XUMUHU. Peakiiuy 3K30 - U 3HIO0TEPMUUECKHE.
TennoBoit 3¢dekr xuMuyeckol peakuuud M TEPMOXHMMHUYECKHE YypaBHEHHUs. Peaknuu ropeHus, Kak
YaCTHBIN CIIydald 9K30TEPMHUECKUX PEaKIIUi.

CKOpOCTh XMMHYECKOW peakUUU. 3aBUCUMOCTb CKOPOCTH XMMHMYECKOM PEAaKLUH OT NPUPOIBI
pearupyronux BeIIeCTB, KOHLUEHTPALKH, TEMIEPaTyphl, MJIOLAAN MOBEPXHOCTH COINPUKOCHOBEHUS U
karanu3aropa. Peakunu romo- u rereporeHnsie. [lonarne o karanuse u karanuzaropax. @epMeHTHI Kak
OMOJIOTHYECKHE KaTaTu3aTOPbl, 0COOCHHOCTH MX (PYHKIIMOHUPOBAHUSI.

HeobOpaTtumble u oOpaTuMble Xumuueckue peakiuuu. CocTossHHe XMMUYECKOIO PaBHOBECHUS IS
00paTUMBIX XMMHYECKHX peakiuil. CiocoObl CMELIeHNsI XUMUYECKOTO paBHOBECHS Ha IIPUMEpE CUHTE3a
ammuaka. [loHstre o0 OCHOBHBIX Hay4YHBIX MPHUHIIMIIAX IPOU3BOJCTBA HA MPUMEPE CUHTE3a aMMHaKa
WM CEPHOU KUCIIOTHI.

Hctunanbie pacTBOpbl. PacTBOPUMOCTH M KiIacCH(UKAIMSA BEIIECTB 1O A3TOMY IPH3HAKY:
pacTBOpUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DNEKTPOIUTHl U HEAIEKTPOJIUTHL. DJIEKTPOJUTHUECKas auccounanus. Kucimorsl, ocHOBaHUS U
COJIM C TOYKH 3PEHHUS TEOPUH DIEKTPOIUTHUECKON TUCCOLMALINN.

XYMHYECKHE CBOWMCTBAa BObl; B3aUMOJCHCTBHE C METallIaMH, OCHOBHBIMU U KHCJIOTHBIMU
OKCHJaMHM, pa3liokeHUEe M 00pa3oBaHHE KPUCTAIOIMIpaToB. Peakuuu rujgparanuu B OpraHUYECcKOM
XUMHUH.

'maponu3  opraHMYecKMX M HEOpPraHMYecKWx  coeAuHeHuil. HeoOpaTtumblil rumponus.
OOpaTuMblii THAPOTIU3 COJIEH.

I'maponn3 OpraHM4eckuX COEAVMHEHHH M €ro MpakTU4YEeCKOe 3HAuYeHue JUIsl MOJIydyeHUs
THJIPOJIM3HOTO CNIUpTa UM MbuIa. buonornyeckas posib rupoin3a B IUNIACTUYECKOM M SHEPreTHYECKOM
oOMEeHe BeIleCTB M SHEPIHHU B KJIETKE.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb okucieHus. OnpeneneHue CTerneHu
okHciaeHus no ¢opmyine coenuHeHus. lloHsTHe 00 OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIX.
OxucreHre 1 BOCCTAHOBJIEHHE, OKUCIUTENb U BOCCTAHOBUTENb.

ONEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN IPOIECC. JIEKTPOIU3 PpacIIlaBOB U
pacTBOpOB Ha IpuMepe Xjopuaa Hatpus. [IpakTuueckoe npUuMeHeHue 3IEeKTPOIIU3a.

IkcnepumeHTt: /.- neMoHCcTpanuoOHHBI, JI — 1adopaTopHbIi

. Monenu Monexkyn OyraHa W n3o0yTaHa. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEAKIMH OT
IIPUPO/BI PEArupyOINX BELIECTB, KOHLUEHTpPALMM M TeMmieparypbl. [Ipocreiimme OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH: B3aUMOJIEHCTBUE IIMHKA C COJSIHOW KHUCIOTOM M ’Kene3a ¢ Cyib(paToM
menau (11).

JI. 3. Peaknuu oOMmeHa, waymiue 10 KoHna. 4. [lomyderune Kuciaopoaa pa3iokeHHEM MEPOKCH 1A
BOZIOpOJa C MTOMOIIBIO KaTajau3aTopa. 5. PazianuHele ciiydan ruapoiinsa.

Tema 4. BemecrBa u ux cBoiictsa (13 yacoB)
ITonoxenue meramnoB B [ICX3 JI.M. MenneneeBa. B3auMoaeiicTBue METAIOB ¢ HEeMETallJIaMHU
(x;mopoM, cepoil W KHUCIOpoaoM). B3auMopeicTBHE IIETOYHBIX W IMEIOYHO3EMEIbHBIX METAIOB C

BOAON. DJIEKTPOXUMHUUYECKUIN DSl HAIPSDKEHUH MeTauloB. B3aumozeicTBHe METalIoB C pacTBOpaMu
KHCJIOT U cojiel. AoMHHOTepMHUs. B3ammopeicTBue Hatpus ¢ dTaHoJoM U ¢enosoM. Kopposus
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MeTauioB. [loHATHE O XMMHYECKOH W 3IEKTPOXMMHYECKOH KOppo3uu MeTamioB. CrocoObl 3aliuThI
METAJUIOB OT KOPPO3HH.

[Tonoxxenne HemetasmoB B IICXD JI.M. MenneneeBa. CpaBHUTENbHAs XapaKTEpUCTHKA
rajJloreHOB Kak HauOojiee THUIMHUYHBIX TMpeacTaBuTeneil HemerauioB. OKUCIUTETbHBIE CBOWCTBA
HEMETAJIJIOB (B3aUMOJIEHCTBUE C METAJUIAMU U BOAOPOJI0M). BoccTanoBUTEIbHBIE CBOIICTBA HEMETAIIOB
(B3auMmopelicTBue ¢ 0Oosee 3IEKTPOOTPUIATEILHBIMM HEMETa/llaMd M CIIO)KHBIMHU  BEIIECTBAMU-
OKHCJIUTEIISIMHU).

Kucnotsl Heoprannyeckue u opranuueckue. Knaccudukamus kuciaor. XMMHUYECKHE CBOWCTBA
KHMCJIOT: B3aUMOJICHCTBUE C METAUIAMU, OKCUAAMM METAUIOB, THIPOKCHIAMHU METAIIOB, COJIIMH,
cnuptamu (peakius stepudukanun). OcoOble CBOWCTBa a30THON U KOHUEHTPUPOBAHHON CEPHOI
KHCIIOTBHI.

OcHoBanusi Heopranudeckue M oprannyeckue. OcHoOBaHuUs, uX Kinaccuduxaius. XuMHUECKUE
CBOWCTBAa OCHOBAHUM: B3aUMOJEHUCTBUE C KHUCIOTAMHU, KUCIOTHBIMUA OKCHUJAMH U CONSIMU. PasioxkeHue
HEPaCTBOPUMBIX OCHOBAHMIA.

Comu. Knaccudukamus coseii: cpeHHe, KUCIbIe U OCHOBHBIE. XMMHYECKHE CBOHCTBA COJICH:
B3aUMOJICHCTBUE C KHCIIOTaMH, ILIEJI0YaMu, MeTajlaMud M coisiMu. llpencraBurenu coneil U ux
3Ha4YeHue. XJIOpUA HaTpusi, KapOoHAT Kamblus, ¢ochaT Kanblus (CpeaHue CONH); THIPOKapOOHATHI
HaTpHs 1 aMMOHUS (KHUCIIBIE CONH ); TUapokcokapOoHat meau (1) - mamaxuT (OCHOBHAS COJb).

KadecTBeHHBIE peakuuu Ha XJIOpUA-, Cyinbdar-, W KapOOHAT-aHMOHBI, KaTHOH aMMOHWUS,
katronsl xene3a (11) u (III).

[ToHsATHE O TEHETUYECKOW CBA3M M TEHETHYECKUX pAaax. ['€HeTHYecKuil psj Merasia.
I'enetnueckuii pan Hemetamia. OCOOEHHOCTH T€HETUYECKOTO PsAZla B OPraHUYECKON XUMUH.

Ikcnepument: /.- neMoHcTpanuoHHblii, JI — 1aboparopHbIi
JI. O6pasupl MeTayioB. BzammoneilcTBHe IIETOYHBIX U IIETOYHO3EMENBHBIX METaIOB C BOOH.

FOpeHI/IC JKCJIC3a U Mardus B KUCJIOPOAC. KauecTBeHHEIC PCaKM Ha KaATUOHBI 1 AaHUOHBI.

J.p 6. 3HakoMCTBO ¢ oOpa3lamMM HEMETaJUIOB W UX MNPHUPOJHBIMU coequHEeHusMHU. 7. McmbiTanue
pacTBOPOB KHCIIOT HMHAMKATOpaMH. B3ammonelicTBue pacTBOPOB COJIIHOM M YKCYCHOM KHCIOT C
MeTaJlJlaMi, OCHOBAaHUsIMH, coJIMH. 8. McnbiTaHue pacTBOpoB OCHOBaHMM MHAuKaTopamu. [lonmydenne
U CBOMCTBA HEPACTBOPUMBIX OCHOBaHM. 9. McnibiTanne pacTBOPOB coJiel MHAUKATOPaMH.

IIpakTukym Ne2. PemieHne SKCEpUMEHTANBHBIX 337ad Ha WIACHTHU(QHUKAIUIO OPraHUYECKUX U
HEOPraHWYECKUX COCAUHEHUM.

KaﬂeHI[apHO-TeMaTI/I‘leCKOC IVIAHUPOBAHUEC
Ne Tema ypoka Hara
/n TUIAH | paxr
Beenenue 2 yaca

1. [IpeameT opraHnyecKoi XUMHH

2 Krnaccudukamms opraHnd4eckux BemecTB

Teopust cTpoeHUsI OPraHNYECKHX COCAMHEHHH 5 yacoB

3 Teopus CTpOCHUS OPTaHUYECKUX COSTUHEHUN
4 Teopus CTpOCHUS OPTaHUYECKUX COCTUHEHUN
) [TonsITHE O TOMOJIOTUY ¥ TOMOJIOTAX, N30MEPUN U H30MEPAX
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IlonsiTre 0 roMoJIOruK 1 TroMoJI0rax, U3SOMEpUN U U30MEpax

7 Cucremarm3anusi M OOOOIICHHWE 3HAHMKA IO TeMe: « Teopus

CTPOCHUS OPTraHUYECKUX COSAMHEHHID)
YrieBoaopoabl M X MPUPOAHbIE HCTOYHUKH 16 YacoB

8 [Ipuponnslii ra3

9 AJKaHbI

10 | Ankansl

11 | AnxeHsl

12 | AnkeHsl

13 | [HomuaTHnen

14 | Anxanuensl. Kayuyku

15 | AnkuHbBlL AIETHIIEH.

16 | AnKuHBL ALETHIEH

17 | Hedts

18 | Apensl. benzon.

19 | Apensl. berszon

20 | Pemienne 3amau. BeiunciieHne MO XMMHYECKOW QopMmyse Hu
XUMHYECKOMY YPaBHEHHUIO

21 | Cucremaruzanus 1 0000IIEHIE 3HAHUN TI0 TeMe: «YTIIeBOI0POIbI
U UX MPUPOTHBIC HCTOYHUKIY

22 | KontponbHas pabora Mmo Teme: <« «YIJIEBOAOPOIABI M UX
MPUPOAHBIC HCTOUHUKIY

23 | AHanu3 KOHTpoJIbHOW paOoThl. Pemenme 3amady Ha BBIBOX
(hopMyITBI OPraHUIECKOTO BEIIECTBA

Kuciopoacogepsxamue coennnenns 19 yacos

24 | CoupTsl

25 | CaoiicTBa CITUPTOB

26 | MHOroaTOMHBIE CIIUPTHI

27 | Kamennsliit yromnb. @eHon

28 | ®denon
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29 | Aubaeruasl

30 | Aubgeruast

31 | KapOGoHOBBIE KUCIOTHI

32 | KapOoHOBBIC KUCTOTHI

33 | Cnoxusie 3¢pupbl

34 | Kupst

35 | XKupst

36 VriaeBoast

37 | Qucaxapunsr. [lomicaxapumsl.

38 | [Ipaktuueckas pabora Nel. PelieHue 3KCepUMEHTAIbHBIX 3314
Ha UICHTU(DUKAIIUIO OPTAaHUIECKUX COSTMHEHUH

39 | I'enermueckass  cBsi3b ~ MEXKIy  KiaccaMH  OpPraHUYECKUX
COEIMHEHHUH

40 | Cucrematm3auusi 3HaHud 1o Teme: «Kuciaopoaconepxaiiie
COCAMHEHHSD»

41 | KonrponpHas pabota Ne 2 mo teme: «Kucmopomconepxariie
OpTraHUYECKUE COCMHEHHS U UX HAXOXKJCHUE B XKUBOH MIPUPOJICH»

42 | AHanu3 KOHTPOJBHOU paboThL. | 'eHeTHIecKas CBs3b

A3oTcoJep:kalye opraHu4ecKue coeuHeHus 9 yacos

43 | AmuHBI

44 | AHunuH

45 | AMHHOKHCIIOTHI

46 | AMHHOKHUCIIOTBI

47 | benku

48 | benku

49 | HyknenHOBbBIE KHCIOTHI

50 | Pemienue pacueTHbIX 3aja4. BhINOIHEHNE YIIPaKHEHHUH 110 TEMeE:
«A3oTCoAepKalIue OpraHn4ecKrue COeTMHEHUS

51 | Pemenue pacueTHBIX 3a7a4. BrIonHEHHE YIPAKHEHUN IO TEMeE:

«A30Tcozlep>1<amne OpPraHn4eCKUuC COCAUHCHUI»

buonornyeckue akTUBHbIE OpraHmveCcKue BelecTea 5 yacon
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52 | depmeHTHI

53 | Butamunsl

54 | 'opmoHBI

55 | JlekapctBa

56 | IlpakTtuueckas padora Ne2 mo teme: «OOHapy)eHUE BUTAMHUHOBY

HckyccTBeHHbIE M CHHTETHYECKHE OPraHU4YecKue coequHeHnsI 6 4acoB

57 | UckyccTBeHHBIE TOAMEPHI

58 | UckyccTBeHHBIE TOTUMEPHI

59 | CuHTeTHYECKHE TOTUMEPHI

60 | CuHTeTHYEeCKHE IIACTMACCHI

61 | CunHTreTHuYecKHe BOJOKHA

62 | CuHTeTHYECKH KaydyK

Cucremaru3auus ¥ 00001eHne 3HaHMIA 6 yaca

63 | O0oOmeHue 1 cucreMaTr3aysl 3HaHUH 10 Kypcy OpraHUYecKon
XUMHHA

64 | O0oOmeHue U cucTeMaTru3aysl 3HaHUH 110 Kypcy OpraHMYecKOn
XUMHHA

65 | KontponbHas pabora Ne 3 1o Kypcy OpraHMYecKOoi XMMUHU

66 | AHanm3 KOHTpONBbHOW paboThl .Pemenue 3amanmit EI'D 1o
OPraHUYeCKON XHMHUH

67 | Peseps

68 | Peseps
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