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1. HTACIIOPT IPOT'PAMMBI YYEBHOM JUCHUTLJTAHBI
Xumusa

1.1. O6sacTh NIpUMEHEHHUSI IPOT PAMMBbI

Pabouas mporpamMma y4eOHOM AMCUMIUIMHBI SIBISIETCS YAaCThIHO OCHOBHOWM
o0pa3oBareabHON MporpaMMbl CPEAHETO MPOECCHOHAIBHOTO 00pa3oBaHUs O
nporpaMMe MOJArOTOBKM  crnenuanucToB cpeanero 3BeHa (ITTICC3), mo
CHELMATIBHOCTSIM:
23.02.01 Opranu3anusi NepeBo30K U YNPABJICHUE HA TPaHCHOPTE (110 BHAAM),
22.02.06 «CBapo4yHO€e IPOU3BOACTBOY,
09.02.04 «IapopManOHHBIE CHCTEMBI (110 OTPACJISIM)».

1.2. MecTo y4eOHOIi AUCHHUIIMHBI B CTPYKTYpPe OCHOBHOH 00pa3oBaTe/IbHOM
nporpammsl (IHIICC3):
JlucumnauHa BXOAUT B 001e00pa30BaTeIbHbIA UK

1.3. Hen u 3amaum y4eOHOIl JHCUMINVIMHBI — TpeOOBaHHS K pe3y/bTarTam
O0CBOCHUSI Y4eOHOH JUCHUIJIMHBI:

Conepkanue mporpaMMbl  « XMMHS»  HAOPaBICHO HA  JOCTUIKEHHUE
CIIEIYIOIINX LeJIeH:

(opMupoBaHKE y 00YHAOIINXCS YMEHUS OLICHUBATh 3HAYUMOCTh XUMHYECKOTO
3HAHUS I KQKIO0TO YEJIOBEKa,

(opMupoBaHuE y 00yHarOMXCS LETOCTHOIO MPEACTABICHUS O MUPE U POJIH
XUMHUHU B CO3JAHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, YMEHUS
OOBACHATh OOBEKTHI MU MPOLECCH OKPY>KAKOIIEH ACHCTBUTEIBHOCTH. MPUPOIHOM,
COLMAIBHON, KYJIBTYPHOM, TEXHUYECKOW CpPEIbl, — HCOONB3ysA I OTOr0
XUMUYECKUE 3HAHUS,

pa3BUTHE y O0yUarOmMXCSd YMEHUN pa3nnyaTh (aKTel U OLECHKH, CPABHHUBATH
OLICHOYHBIE BBIBOJIBI, BUAECTh UX CBA3b C KPUTEPUSAMHU OLEHOK U CBS3b KPUTEPHUEB C
ONPEACTIEHHOW CUCTEMOH LIEHHOCTEH, (opMmynupoBatb W OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIMIO;

npuoOpeTeHre  00yYarIIMMUCA  OMbITAa  PA3HOOOPA3HOM  ACSATENBLHOCTH,
MO3HAHUS W CAMONO3HAHMS, KIIFOYEBBIX HABBIKOB, HMMEKOIIMX YHHUBEPCAIBHOE
3HAUEHUE JJI PA3IMYHBIX BHJOB JEATEIIbHOCTH (HABBIKOB PEIICHUS MPOOJIEM,
OPUHATHAS ~ PCIIEHWH, TOMCKa, aHanm3a ©  o0paboTku  mH(pOpMaLuH,
KOMMYHUKATHUBHBIX ~ HABBIKOB,  HABBIKOB  M3MEPEHUH,  COTPYIHUYECTBA,
0€e30MmacHOro 0OpalIcHHs ¢ BEIECTBAMH B MIOBCETHEBHOM KU3HU ).

OcBoeHUE coAcp)KaHUS yYEOHOH  JMUCHUIIMHBL  «XuUMUs», 00ECHEUUBAET
JNOCTH)KEHUE CTYICHTAMH CIIEAYIOIINX Pe3yJabTATOB:

JAUYHOCMIHBIX:

YYBCTBO TOPAOCTH W YBLKEHMSI K MCTOPUHM M JOCTHXKEHUSM OTECUYECTBEHHOMN
XUMHYECKOH HAyKW, XMMHUYECKA TPAMOTHOE MOBEACHHE B MPOPECCHOHATBHON
JESATEIbHOCTH M B OBITY TOpH OOpalieHWH C XHMHYECKHMH BEIIECTBAMM,
MaTepualaMH | MPOLIECCaMU;

TFOTOBHOCTb K TPOJOKCHHIO 00pa30BaHWs W TOBBILICHWS KBAM(UKALMKA B



n30paHHON NPO(PEeCCHOHATBHON ACATENBHOCTH H OOBEKTUBHOE OCO3HAHUE POJU
XUMHUYECKUX KOMIETCHIUN B 3TOM,

YMEHHE MCMOJb30BaTh JOCTHXKEHUS COBPEMEHHOH XUMUYECKOW HAyKH U
XUMHYECKAX TEXHOJIIOTUHA JUIsl TOBBIMIEHUST COOCTBEHHOTO HMHTEIUIEKTYAIBHOTO
pPa3BUTHS B BEIOPaHHOH NMPO(ECCUOHATBHON ACSITENbHOCTH,

MemanpeomMenHoix:

MCIOJIb30BAHUE PA3JIMYHBIX BUJOB MO3HABATEIBLHON NEATEIBHOCTH U OCHOBHBIX
WHTEIJIEKTYAJbHBIX Omnepauuii (MOCTAaHOBKK 33Aaud, (POPMYJIMPOBAHHS THIIOTES,
aHajM3a W CHHTE3a, CPaBHEHUs, OOOOMICHMS, CUCTEMATU3AllUU, BBISBICHUS
NPUYUHHO-CIICICTBEHHBIX CBSA3CH, MOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BBIBOAOB)
JUIS PELICHUS MOCTABJICHHON 3aaui, TPUMEHEHHUE OCHOBHBIX METOAOB MO3HAHUS
(HAONIOACHUSI, HAYYHOTO SKCIEPUMEHTA) Ui M3YUYEHHUS PA3JIMYHBIX CTOPOH XH-
MHUYECKMX OOBEKTOB M MPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOAUMOCTh CTall-
KHABAThCs B MPodeccnoHaIbHOM cdepe;

UCMOJIb30BAHUE PA3TUYHBIX HWCTOYHUKOB JUIS TOJIYYCHHS XUMHYECKOH
uH(pOpMaLlMU, YMEHUE OLCHUTHh €€ JOCTOBEPHOCTH IJII JOCTHXKEHUS XOPOLIMX
PE3yJITaTOB B MPO(ECCUOHANBHOM cepe;

* NPEOMEMHBIX:

c(hOPMUPOBAHHOCTD MPEACTABICHUA O MECTE XMUMHUU B COBPEMEHHOM HAy4YHOM
KapTUHE MHpa, MOHUMAHWE POJIM XUMUM B (POPMUPOBAHUM Kpyroopa u
(PYHKIIMOHAITBHON TPAMOTHOCTH YEJIOBEKA [T PEIICHUS TPAKTUYECKUAX 3a/1a4,

BJIQJCHUE OCHOBOMOJATAOIIMMU XHUMHUYECKAMHU TOHITHIMH, TEOPHSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMM, YBEPEHHOE TMOJIb30BAHHE XUMUYECKOMN
TEPMHUHOJIOTHEN W CUMBOJINKOI,

BJIQJICHUC OCHOBHBIMM METOJAMH HAYYHOI'O TO3HAHUS, WCHOJB3YEMBIMHA B
XUMHUH: HAOFOJICHUEM, OINKUCAHUEM, W3MEPEHUEM, OJKCHEPUMEHTOM, YMEHHE
oOpabaTbiBaTh, OOBACHATH PE3YJIBTATHl MPOBEACHHBIX ONBITOB W JIENIATh BBIBOJBI,
TOTOBHOCTh W CIIOCOOHOCTH NPHUMEHATH METOABI TO3HAHWUS TMPH PEIICHUU
NPAKTUYECKUX 3a7a4,

c()OPMUPOBAHHOCTh YMEHHS JAaBaTh KOJWYECTBEHHBIE OLICHKH W MPOU3BOJUTH
pacyeThl N0 XUMUYECKUM (POPMYJIaM M YPABHCHHUSIM,

BIQJCHUC TpPaBUJIaAMM TEXHUKM OE€30MacHOCTH MPH  MCHOJb30BAaHWUU
XUMHYECKUX BEIIECTB;

c(hOPMUPOBAHHOCTL COOCTBEHHOW MO3WIMM MO OTHOUIEHUID K XHUMHYECKOM
uH(pOpMaLMK, MOTYYacMON U3 Pa3HBIX HCTOYHHKOB.



1.4. PexomeHnayeMoe KOJHYECTBO YaCOB HA OCBOEHHE paldo4eil mMporpaMmmbl

y4eOHO# AMCUMIIINHBI:

MaKCUMaIbHOW yueOHON Harpy3ku oOydaromerocs 117 yacoB, B TOM YHUCIIE:
00s13aTeNbHON ay IMTOPHOM y4eOHOH HArpy3ku o0ydaroiierocs: 78 4acos;
CaMOCTOATEIbHOM padoThl 0Oy4varomerocs 39 4acos.

2. CTPYKTYPA U COAEPXKAHUE YUYEBHOU! JUCITUTLINHBI

2.1. O0beM yueOHOM IHCUHUIIIMHBI H BUABI Y4e0HOii padoThI

Buj y4e6Hoii paboThbI Obvem uacoe
MakcumabHas ydyeOHasi Harpy3ka (Bcero) 117
Ob6s13aTe/ILHAY AYAUTOPHAS Y4eOHAasi HATPY3Ka (BCero) 78
B TOM YHCJIE:
J1a00paTopHbIE PAOOTHI 22
NPAKTHYECKHE pabOThI 4
KOHTPOJIBHBIE Pa0OTHI 2
CamocTosiTesibHasi pad0oTa CTyeHTa (BCero) 39
B TOM YHCJIE:
Perienue 3a1a4 6

IToaroroBka pedepartoB, COOOMIECHUN 10
CocrapieHue TaOIHIL, CXEM 2
CocTaBjicHUE YPABHEHUN pPEaKIUi 8
CocrasnieHue rpaduiecknx Gopmyi 3
Pabota ¢ nHPOPMAIMOHHBIM MATEPUATIOM 2
PaboTa ¢ KHUTOH, CIPABOYHBIM MATEPHAIIOM 3
PaboTa ¢ KOHCIEKTOM JICKIINH 2
CocCTaBneHue TIaHa — KOHCIEKTA 3

Umoeosas ammecmayus 8 hopme oudhpepenuuposantozo 3avema




2.2. TemaTu4ecKuii VIAH U COAEPKaAHUE Y4eOHOH AUCHUIIMHBI XUMHUA

HaunmeHnoBanue
pa3aesioB U TeM

Coaep:xxanue yueOHOro marepuaJa, jadoparopHnie padoThl,
NPaKTHYECKHE 3aHATHS,
CaMOCTOSITe/IbHASA PadoTa 00y4AKIINXCS

Oo0nem
4acoB

YpoBenn
OCBOCHUS

1

2

4

BBenenue

Coneprkanme yueOHOTO MaTrepuana

HayuHbie METONBI TO3HAHWS BEIIECTB M XUMUYECKUX SIBJICHWA. Ponb
OKCTICPUMEHTa M TEOPUM B XUMHU. MOJCTMPOBAHNE XUMHUYECKUX
IPOLIECCOB.

Pazpen 1. OBIIIAA U HEOPI' AHUYECKAA XUMHKA

67

Tema 1.1.
OCHOBHBIE TIOHATHAS U
3aKOHBI XUMHHA

Coneprkanmne yueOHOTO MaTrepuana

OcHoBHbIE NOHSATHSI XUMHH. BemectBo. ATom. Monekyia. XUMHUYECKUI
3neMEHT. AsuoTpornus. [IpocTeie U CIoXKHBIE BelecTBa. KauecTBEHHbIN 1
KOJIMYECTBEHHBIA COCTAB BEIIECTB. XHUMHUYECKUE 3HAKA W (POPMYJIBL.
OTHOCUTEIIBHBIC aTOMHAsE W MOJICKYJIsIpHass Maccel.  Koam4ecTBo
BEILIECTBA.

OcHOBHBIE 3aKOHBI XUMHH. CTEXMOMETPUS. 3aKOH COXPAHEHUS MAaCCHI
BEIIECTB. 3aKOH TIOCTOSHCTBA COCTaBa  BEIIECTB  MOJIEKYJIAPHOR
CTPYKTYPBI. 3aKOH ABOraapo W CIEACTBHs UX HEro. PacueTHele 3a1aum HA
HAXO0XKAECHUE OTHOCHUTEINBHON MOJIEKYJISIPHOW MAacChl, OIPEACICHUE
MAaCCOBOM 1O XMMHUYECKHUX DJIEMEHTOB B CII0’KHOM BEIIECTBE.

CamocTosTenbHas padoTa CTyACHTA.

Pemenue 3aaau mo tuny «HaxoxxaeHre OTHOCHUTENBHON MOJICKYISPHOM
Maccel. OnpeaeneHrne MacCOBOM JOJIM XMMUYECKHUX DJIEMEHTOB B CJIOKHOM
BeniecTBe. Haxoxxaenue Gopmyit o BaieHTHOCTH. Onpeic/ieHne KauecT-
BEHHOI'0 M KOJIMYECTBEHHOTO COCTABA BEILIECTBAY

[ToaroroBka coOOIICHUIA:

«KW3Hb U ACATEBHOCTh ABOTAPO»




((AJ'IJ'IOTpOHHBIe BHUJAOU3MCHCHHA yIIJICPOAa»
«bHOTEXHOJIOTHS ¥ T¢HHAS HHKCHCPHA — TCXHOJIOI'MH 21 Bekay»

Coneprkanme yueOHOTO MaTepuana

lepuoguvecknii 3axkon /.M. MenneneeBa. Orkpeitne JH.
MenneneessiM  [leproanyeckoro 3akoHa. llepuonnuyeckuii 3aKOH B
dbopmynupoBke /.M. Menneneera. [lepuoandeckas Tabania XUMHUYECKIX
JJIEMEHTOB — Tpaduyeckoe OTOOPAKEHUE MEPHOIUYECKOrO  3aKOHA.
CTpykTypa nepuoau4ecKoi TaOmuupl: MEPUOAbl (Maible W OOJIBIIME),
Ipynnsl (raaBHas © MoOOYHAs ).

Crpoenune atoma u nepuoan4eckuii 3axkon /.. MenaesneeBa. ATom —
CIIO’KHAs 4Yactuna. SAnapo (MpOTOHBI M HEHTPOHBI) M DJIEKTPOHHAsS
obomouka. M3orombl. CTpOEHHE SIEKTPOHHBIX O0OJIOYEK aTOMOB 3Jic-
MEHTOB MaJlbIX MnepuoaoB. (OCOOCHHOCTH CTPOCHHS JJIEKTPOHHBIX
000JIOUEK aTOMOB 3JIEMEHTOB  OOJIBINMX TMEPUONOB  (NMEPEXOIHBIX
aneMeHToB). [lonstre 00 opburtansx. s-, p- u d-OpOuTanu. DNEKTPOHHBIE
KOH(pUTypalMi  aTOMOB  XMMHWYECKUX  3JeMEHTOB. COBpeMEHHas
(OopMyMPOBKa MEPUOJMYECKOTO 3aKOHA. 3JHAYCHHE MEPHOANYECKOrO
3aKOHA W TIEPUOAMYECKONH CHCTEMBI XUMHUYECKMX 3JieMeHTOB J[.M.

Tema 1.2.
[Tepuoanyeckuii 3aKOH
u [ lepuoanyeckas cuc-

TEMa XUMHUYECKUX
snemenToB [ .U. Men-
JIEIeeBa U CTPOEHUE

aromMa MenpeneeBa Uisl Pa3BUTHS HAyKW M TOHMMAaHWs XUMUYECKOW KapTHUHBI
MUpa.
JlaboparopHas pabora. Tema «MonenupoBaHue MOCTPOCHUS

[Tepuoanueckoii TaOIUIIBI XUMUYECKUX SJIEMEHTOBY

CamocrosiTenbHas padoTa CTyJEHTA.

IMoaroroBka cooOIICHMIA:

«Ku3Hb u gesarenbHOCTh .M. MeHaeneea»

«Ileproandeckomy 3aK0oHY Oy IyIIee HE FPO3UT PA3PYIICHUEM. .. »
«Hcnonap30BaHKe paiOaKTUBHBIX H30TOMOB B TEXHUYECKUX LIEIISIX)
«PEHTreHOBCKOE M3JTyYEHUE U €10 UCMOIb30BAHNE B TEXHUKE M MEIUIIMHEY




«I1naszma — 4eTBEPTOE COCTOSHUE BELLIECTBA»
CocraBlicHHE TJIaHA U TE3UCOB MO TeMe «CTPYKTypa NEPHOAMYECKOH
TaOJIMIBL: IEPUOBI (MaJIble W OOJIBIINE), TPYIIILI (TJIaBHAS U NOOOYHAS)»

Tema 1.3.
CrpoeHnue BenecTra

Coneprxanue yueOHOTO MaTepuana

HNonnass xumuueckasi cBsizb. KaThoHbl, nX 00pa3oBaHUE W3 aTOMOB B
pe3yJIbTaTe MpoIlecca OKUCIEHUS. AHUOHBI, MX 00pAa30BaHUE U3 aTOMOB B
pe3yabpTare mponecca BOCCTaHOBJICHUA. IOHHAs CBSA3b, KAK CBSA3b MEXKIY
KaTUOHAMW W AHWOHAMHU 34 CYET DJJIEKTPOCTATHYCCKOTO MPUTSIKEHUS.
Kinaccudukanus HOHOB: MO COCTaBy, 3HAKY 3apsija, HATAYUIO TUIPATHON
o0onouku. MoHHbIE KpuCTaIMYecKkue pemeTkd. CBOHCTBA BEHIECTB C
WOHHBIM THUIIOM KPUCTAJUTMYECKON PEIICTKH.

KoBanentnass  xumu4yeckasi CBsI3b.  MexaHu3M  00pa30BaHUs
KOBAJICHTHOM  CBsi3M  (OOMEHHBI M JIOHOPHO-AKIECNTOPHBIN ).
ONEKTPOOTPUIATENBLHOCTD. KOBAJICHTHBIC MOJIAPHAS U HEMOJSPHAS CBSI3U.
KpatHOCTE  KOBaJ€HTHOH  CBA3UM.  MONEKYyISIpHbIE W AQTOMHBIC
KPUCTAUTMUECKUE pemeTkn. CBOWCTBA BEIIECTB C MOJIEKYJIIPHBIMA H
ATOMHBIMU KPUCTAUTAYCCKUMHA PEMIETKAMMU.

Mertannyeckast ¢Bsi3b. MeTauiMueckas KpUCTALUIMYECKas pelieTka U
METAUIMYECKAA XUMUYECKas CBsA3b. DU3UUECKUE CBOMCTBA METAJIIOB.
ArperaTtHbi¢ COCTOSIHMSI BCIIECTB H BOAOPOAHAsl CBA3b. [BEPIOE,
KUJKOE W Ta3000pa3HOE COCTOsHUA BellecTB. [lepexon BemiecTBa W3
OJIHOTO arperaTHOro COCTOSHUS B Apyroe. Bogopoanas CBs3b.

Yucrple BewecTrsa U cMecH. [IoHsaTHE 0 cMecH BeleCTB. [ OMOrEeHHbBIE U
rereporeHHbie cMecu. CocTtaB cMmeceil: oObeMHass M MaccoBas J0JU
KOMITOHECHTOB CMECH, MACCOBAs JOJIsI TPUMECEH.

Jucnepcubie cucrembl. [loHATHE 0 qucnepcHoN cucteMme. JlucnepcHas
daza u aucnepcroHHas cpena. Knaccudukaiuss JUCHEPCHBIX CUCTEM.
[ToHSTHE O KOJUTOUJHBIX CHCTEMAX.




JlabGoparopnas pabora. Tema: «IlpuroroBiaeHue cycrneHsun kapOoHaTa
KaJIbIusl B Bojie. O3HAKOMJICHHE CO CBOMCTBAMU AMCTICPCHBIX CUCTEM)

CamocrosiTenbHas padoTa CTyJEHTA.

CocrapieHue CBOIHOM TAOIUIIBI IO CHCTEMATH3AIMHA XUMHYECKOH CBSA3H
(MOHHOM, KOBAJICHTHOM, METAINTMYECKOA, BOAOPOIHOM )

Pemenue pacy€THbIx 3a1a4 no Tuny « BeI4uciieHue Maccoul NPOayKTa
peaKuMu, €CJIM AJIsl €r0 MOJIYYEHHS BbIIAH PACTBOP C ONPEACTIEHHON
MAaCCOBOM JIOJICH UCXOIHOI'O BEILICCTBAY

Tema 1.4.
Bopa. Pacteopsl.
ONEKTPOUTHYECKAS
JUCCOLIMALIMS

Coneprxanme yueOHOTO MaTepuana

Boxa.  PacrBopbl.  PacrBopenme. DBoma  Kak  pacTBOPHUTEIND.
PactBopumocCTh BEILECTB. Haceiiensesie, HEHACBHILICHHBIE,
MEPECHIIUEHHBIE  PACTBOPBL.  3aBUCUMOCTH  PACTBOPHUMOCTM  Ta30B,
YKUJKOCTEH M TBEPIBIX BEIIECTB OT Pa3NMuHbIX (pakTopoB. MaccoBas 10
PAacTBOPEHHOI0 BELIECTBA.

DJIEKTPOJTUTHYECKAS] AUCCONMALMA. OJEKTPOJIUTEL U HEAJIEKTPOJIUATHI.
ONEKTPOJIATAYECKAS aucconanus. MeXaHu3Mbl  AIEKTPOJTUTUYECKON
JUCCOLMALIMK Uil BEILECTB C PA3JIMYHBIMU THNAMU XUMUYECKON CBSA3M.
['mpaparupoBaHHbIE 17} HETUAPATUPOBAHHBIC WOHBI. Crenenb
ANEKTPOIUTAYECKON aucconmanv. CwiibHblE W CNaOble JIEKTPOJIMTHI.
OCHOBHBIE TIOJIOKEHUS TEOPUM DBJIEKTPOJMTUUYECKON auccoumanmu. Ku-
CJIOTBI, OCHOBAHUS U COJIA KAK DJICKTPOJIUTHIL.

CamocrosiTenbHas padoTa CTyJEHTA.

Pemenne pacuéTHbIX 3a7a4 o TUNY «BhluucaeHne MacCoBOM OJIM U MACChI
BEIIIECTBA B PACTBOPE»

CocrapneHue ypaBHEHHA 3JIEKTPOJIUTHYECKON AUCCOIAALINH

IToaroroBka cooOmCHMIA:

«COBpEMEHHBIE METOIbI 00€33apaXKUBAHUS BOIBI

«["pyboaMCriepCHBIE CUCTEMBI M MX MCMHOJb30BAaHUE B MPOECCUOHATBHOM




NEATETTBHOCTID)
«PacTBOpBI BOKPYT HAC»

Tema 1.5.
Knaccugukanus Heop-
TAaHWYCCKUX COCIMHE-
HUM 1 UX CBOMCTBA

Coneprxanue yueOHOTO MaTepuana

Kucnorst m mux cBoiictBa. KWCIOTBI Kak  3JIEKTPOJUTHL, HX
KIacCU(pUKauMs MO Pa3MyHBIM MpPH3HAKaM. XWMHUYECKHE CBOWCTBA
KHACJIOT B CBETE TEOPUM BICKTPOIMTAYECKON qucconmanun. OCoOEHHOCTH
B3aUMOJCHCTBUA KOHLICHTPUPOBAHHOW CEPHOM W a30THOM KHCJIOT C
meTasiaMu. OCHOBHBIE CITOCOOBI IOJTYYEHUS! KACIIOTHI.

OcHoBaHusi uW wux cBoiictBa. OCHOBaHUS Kak DIJIEKTPOJIMTHI, WX
KIacCu(puKauus MO PA3IMYHBIM MPU3HAKAM. XHWMHYECKHE CBOMCTBA
OCHOBAHHN B CBETE TEOPUH DJIEKTPOIUTHYECKON  THCCOLMALINN.
PaznoskeHre HEpaCTBOPUMBIX B BOJE OCHOBaHHMNA. OCHOBHBIE CITIOCOOBI
MOJIYYEHUS OCHOBAHWN.

Conu u ux cpoiictBa. Cony Kak 3NEKTPONUThL. COJIM CPEIHUE, KUCTBIE U
OCHOBHbIE.  XHMMHYECKM  CBOWCTBA COJNEd B CBETE  TEOPUU
ANEKTPOIUTHYECKOM  aucconmanmu.  CrnocoObl  MOAYYEHUS  COJIEH.
IM'apponus comneit.

Oxkcuasl M ux cBoiictBa. CoseoOpasyronMe W Hecoseo0pasyronme
okcuabl. OCHOBHBIE, aM(OTEPHBIE W KUCIOTHBIE OKCUABI. 3aBUCUMOCTH
XapakTepa OKCHUJA OT CTEINEHW OKHUCIEHHWS OOpa3yroIEro €ro MeTaa.
XUMHUYECKUE CBOMCTBA OKCUIIOB. [loslyueHue OKCUI0B

JlabopatopHas padora. Tema: «VcnbiTaHre pacTBOPOB KUCAOT U LIENOYEH
WHIMKaTOpaMu. B3auMoaeicTBie METAIUIOB ¢ KUCITOTaMu. B3anMonaencTeue
KUCJIOT ¢ OKCHUJIAMHM METAJUIOB. B3auMOACHCTBUE KUCIOT C OCHOBAHUSMMU.
BzaumMonencTBre KUCIOT ¢ COJIsIMU. B3auMOIEHCTBUE LIECJIOUEH C COJISIMHA.




CamocrosrensHas padoTa CTyACHTA.

CocraBneHue ypaBHEHHI PEAKIMM, XapaKTEPU3YIOIIUE XUMUYECKUE
CBOMCTBA KHUCJIOT, OCHOBAHWM, COJIEW B CBETE TEOPUH DJIEKTPOIUTHIECCKOMN
JUCCOLMALIAN

[ToarotoBka cooOIeHNs «3HAYEHUE THAPOJIN3A B XUMUUECKHAX MPOLECCAX,
€r0 MPAKTUYECKOE UCIIOIB30BAHNUEY

Tema 1.6.
XUMHAYECKHUE PEaKIUU

Coneprkanme yueOHOTO MaTrepuana

Kaaccupuxanust xumudyeckux peaknumil. Peakumu coeauHeHus,
pa3noKeHUs,  3aMmelleHus, oOmeHa.  Karaimtudeckme — peakuum.
OOpatumble W HEOOpPATHMBIE PEAKIHMHA. ['OMOTE€HHBIE W TE€TEPOTCHHBIE
peakumu. OK30TEPMUYECKAE M JSHAOTEPMUUYECKME pEakuuu. TeruioBoi
3(h(PEeKT XUMUUECKUX peaKMid. TEPMOXUMUYECKHAE YPABHEHUSI.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTENEHb OKUCICHUS.
Oxucaurens U BOCCTAHOBICHUE. BOcCTaHOBUTENL U OKUCICHHE. MeTon
AJIEKTPOHHOrO OajlaHca ulsl COCTABJICHHMsS YPAaBHEHUIl OKHCIHMTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH.

CxopocTp XMMHYECKHX peakunuii. [IOHATHE O CKOPOCTH XMMHUYECKMX
peakumid. 3aBUCUMOCTh CKOPOCTH XMMHYECKHX PEAKUUN OT Pa3IuYHbIX
(akTOpOB: MPUPOABI PEArMpPyrOMIMX BEIIECTB, WX KOHIICHTPALWH,
TEMIIEPATYPbl, TMOBEPXHOCTH CONPUKOCHOBEHHMS W  MCIOJIB30BAHUS
KaTajm3aropos.

OOpaTtumocTh XuUMHYeCKHX peaknmii. OOpatumbie W HEOOpaTUMBIC
pPEAKIMHU. XUMHUYECKOE PABHOBECHE U CIOCOOBI €70 CMEIIEHUS

JlaGoparopHas padora. Tema: «Peakuuu, uaympe ¢ o0pa30BaHUEM OCAJIKA,
rada M BOAbL. 3aBHCUMOCTb CKOPOCTHM PEAKLMHU COJISIHOH KHCIOTBHL C
METAJJIaMU OT WX OPHAPOABL. 3aBUCHUMOCTb CKOPOCTH PEAKUMU ILIMHKA C
CONSIHOM  KHMCIIOTOM OT €€ KOHUCHTpPAlMW. 3aBUCUMOCTh CKOPOCTH
B3aumoeiicTeus okcuaa meau(ll) ¢ cepHoOM KMCIIOTOH OT TEMIEPATypPh»

CamMocTosTenbpHas paboTa CTyICHTA.




Pemenne 3a1a4 Ha COCTABJIICHUE TEPMOXUMHUYECKUX YPABHEHUM
Brerurcnenue tennoBoro 3¢p(pekra XUMHUECKAX PEaKInAi
CocTaBlicHUE OKUCIUATEBHO-BOCCTAHOBUTENIbHBIX PEAKIMIA METOI0M
AIEKTPUYECKOTO OajlaHca

CocTaBlIcHUE TUIMOBBIX XMMHUYECKHUX PEaKIA

Tema 1.7.
MeTtannel U HEME-
TaJJIBI

Coneprkanmne yueOHOTO MaTepuaa

Metasibl. OCOOEHHOCTH CTPOCHUSI aTOMOB M KPUCTAIIOB. Dusnyeckue
cBoiictBa MetauioB. Krnaccupukanuss METAUIOB MO PA3IAYHBIM
NpU3HaKaM. XUMHYECKUE CBOMCTBA METAUIOB. DJIEKTPOXUMHUYECKUMA P
HanpsbkeHWH MeTauioB. Metammotrepmus. OOne crnocoObl MOy YESHHS
METAJUIOB. ITonsaTtue 0 METALTYPIrUu. IIupomeranmnyprus,
TUAPOMETAILUTYPIHUS ¥ JIIEKTPOMETAIUTY prus. CrutaBbl YEPHBIE U LBETHBIE.
Hemerannbpl. OcoOEHHOCTH CTpOEHUs aToMOB. Hemerannel — mpocTeie
BEILECTBA. 3aBUCUMOCTh CBOMCTB TAQJIOTEHOB OT WX IOJIOKEHUS B
[Tepuoanueckoi cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTEIILHBIE CBOW-
CTBA HEMETAUIOB B 3aBUCUMOCTH OT UX IIOJOKEHHSA B  paay
DIEKTPOOTPULATEIIBHOCTH

KonTponsHas pabota

JlabGoparopHas padota. Tema: «O3HaAKOMJICHHE C KOJUIEKIUIMU «MeTalIbl 1
CTIJIaBBI»»

[Tpaktuueckas pabota. Tema: «llomydyeHue, coOMpaHHe W pPacno3HABAHUE
ra3oB», «PelieHre HSKCIEPUMEHTAIBHBIX 3a7a4 Ha UACHTH(UKALMH
HECOPraHMYECKUX BEIICCTBY

CamocrosrenbHas padoTa CTyIEHTA.

[ToaroToBka coOOIIEHMIA:

«PoJib METAIUIOB B UCTOPHUM YEJIOBEYECKOM [{MBUIIA3ALIAN)»
«Ponp merannoB B Moei TpoECCHOHATIBHON AEATETBHOCTI
«Ponb HEMeTamoB B MOeH TPO(hECCHOHATTBHON AEATETBHOCTH
«PoJIb METAJIOB M CIIABOB B HAYYHO-TEXHUYECKOM MIPOTPECCE»




«Ku3Hb ¥ TBOpUECTBO ['. [19BN»

«Hcropus mBEICKON CIIMYKI

«PosxaeHune coim - raoreHb»

Pabota ¢ A0NOJHUTENBHON JIMTEPATYPOil, CIPABOYHOM TUTEPATY PO,
OTpaXKAKOLIEH MEKITPEAMETHYIO CBA3b C AucHUIIMHaMu «Marepuanose-
neHuey, « CBapoyHoe NPOU3BOACTBO» U AP.

Pazpen 2. OPTAHUYECKASA XUMHA
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Tema 2.1.
OCHOBHBIC TIOHATHUSA
OPraHU4ECKON XUMUHA
Y TEOPUSI CTPOCHUS O-
raHUYECKUX COCAMHE-
HUM

Coneprkanmne yueOHOTO MaTepuaa

IIpeamer opranuveckoid xumuM. [IpupoaHbIe, WCKYCCTBEHHBIE U
CUHTETUYECKME OpraHudecKkue BewmecTBa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHMYECKUMH. BaneHTHOCTh. XMMUYECKOE CTPOCHUE KaK
MOPSIIOK COCAMHEHUS! aTOMOB B MOJIEKYJIBI IO BAJICHTHOCTH.

Teopust cTpoeHusi opraHudeckux coeauHenwii A.M. byrtieposa.
OCHOBHBIE TIOJIOKEHUS TEOPUM XMMHUYECKOro crpoeHus. Hsomepus u
U30MEPBI. XUMUYECKUE (POPMYJIBI U MOJEIH MOJIEKYJI B OPraHU4eCKOn
XUMUH.

Knaccnduxanns oprannyecknx BemecrB. Knaccuukanus BEIECTB MO
CTPOCHMIO YITIEPOAHOIO CKEIETAa W HATMYHMEO (PYHKIMOHAIBHBIX TPYIIIL
['omonoru u romonorus. Hauana nomenknarypel [IUPAC.
Knaccudpuranus peakuuii B Opranuveckoii xumuu. Peakuun
NPUCOEAMHEHUS (TUAPUPOBAHMSI, TAJIOTCHUPOBAHHS,
THIPOraJIOTCHAPOBAHUS, TUApaTallin). Peaknuu oTuienaeHus
(IeruapupoBaHusl, IETUAPOTATIONCHUPOBAHHUSI, IeTUapaTannm ). Peakmu
3amelneHns. Peakiny n3oMepu3anuu

Jlaboparopnas pabota. Tema: «M3rotoenenue moaenei MoJIeKyJT
OPraHUYECKUX BEHIECTB

CamocrosrenbHas padoTa CTyIEHTA.
CocraBneHue IaHa TEKCTa MO TEME KOCHOBHBIE TIOJIOKEHUS TEOPUHI
XUMHUYECKOTO CTpoeHus A.M. byTiepoBay




['paduueckoe nzoOpakeHue GopMyJl OPraHuYECKUX BEHIECTB
OTpaboTKa XMMUYECKHX PEAKLMHA pa3nnuiHOM Kitaccu pukanmm
[ToaroroBka cooOMICHNMIA:

«A.M. byTnepoB 1 €ro OCHOBOIIOIATAKOIIAS TEOPUS
«ITpoayKThl CHHTE3a METaHA U UX 3HAYCHUEY

Tema 2.2.
YTneBoaopoasl U uxX
MPUPOJIHBIC UCTOY-
HUKH

Coneprkanmne yueOHOTO MaTepuaa

AJIKaHBbI. AJIKaHBL. TOMOJIOTMYECKUH psAl, U30MEpUsS M HOMEHKIATypa
ankaHoOB. XHMMHWYECKUE CBOWCTBA aJIKaHOB (METaHa, 3TaHA). TOPECHMUE,
3aMELICHUE, PA3JIOKEHUE, ACruaApupoBaHue. [IpuMEHEHHE alKaHOB Ha
OCHOBE CBOWCTB.

AJIKeHbl. OTHIEH, €ro MOJy4YeHUuEe (JCrHAPUPOBAHMEM  OTaHa,
JAETIONMMEPU3AUMEH TMOMUATUIICHA). ['OMOJNIOTMYECKHA P, H30MEpHs,
HOMEHKJIaTypa aJIKeHOB. XWMHYECKHE CBOWCTBA JTWICHA. TOPEHHE,
KAUECTBCHHBIC peakiuu (oOeciBeuMBaHue OpOMHOM BOJBI W pacTBOpa
NepMaHraHara Kajus), Tuaparauus, nonaMepusanus. [IpumeHenue
OTHAJIEHA HA OCHOBE CBOMCTB.

JAueHbl U kayuyyku. IIoHATHE O AueHaxX Kak yIJIEBOJAOPOAAX € ABYMS
JNBOMHBIMA CBA3SMU. CONPSDKEHHBIE JTUEHB. XUMHYECKUME CBOWMCTBA
OyragueHa-1,3 u wu3ompeHa: O0O0ECIBECYMBAHUE OpPOMHON BOJBI H
MOJIMMEpU3alMs B Kaydyyku. HaTypanbHbIl U CUHTETUYECKME KAyUYYKH.
Pesuna.

AnkuHbl, AuethicH. XUMWYECKHME CBOWCTBA alCTWICHA. TOPCHHE,
oOecupeunBaHre OpOMHOH BOJBI, MPUCOSAMHEHHE XJIOPOBOJAOpPOAA W
ruaparanus. [IpuMenenne anerTuiieHa Ha OCHOBE CBOMCTB. MeKKiaccoBas
M30MEPUS C ANKATUECHAMMU.

Apenbl. benzon. Xumudeckue CBOMcCTBa O€H30/Ma: TOPEHHWE, PEAKLMH
3aMelleHUsl (TaIOTCHUPOBAHKE, HUTpoBaHue). [Ipumenenne OeH3ona Ha
OCHOBE CBOWCTB.

IIpupoaHbIe HCTOYHUKH YIJIeBOAOPOAOB. [ IpupoaHbIii ra3: cocras,




npuMeHeHue B kauecTBe TomnBa. Hedre. CoctaB u nepepabotka HEPTH.
ITeperonka Hedu. HedrenmpoaykTsl

Jlabopatopnas pabota. Tema: «O3HAKOMJIEHHE C KOJUICKIUMEH 00pasiioB
HEPTH M TPOAYKTOB €€ nepepaboTkh. O3HAKOMIICHHE € KOJIEKIMEH
Kay4yKoB U 00pa3liaMu U3ACTNM U3 PE3UHBI»

CamocrosiTenbHas padoTa CTyACHTA.
[ToaroroBka K cEMUHApPY MO BOMPOCAM:
1. He(dtb 1 €€ TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOJHOTO
MEXKIYHAPOIHOrO COTPYAHUYECTBA
2. YrieBOAOPOIHOE CHIPHE, €T0 BUJIBI U HA3HAYCHUE
3. HcTtopus OTKpPBITHS U Pa3pabOTKa ra30BbIX U HEPTIHBIX
MecTopokaeHuil B Poccniickoit denepanuun
Pabora co cipaBouHnkamu 1o Teme «M30Mepusi 1 HOMEHKIIATypa OCHOBHBIX
KJIACCOB OPraHUYECKON XUMUW»
[ToBTOpHAs paboTa HaA y4eOHBIM MAaTEPHATIOM YU€OHUKA, IEPBOMCTOYHHKA,
JOTIOJTHUTEIIBHON JIMTEPATY PEI

Tema 2.3.
Kucnopoacoaepxkammue
OPraHAYECCKUE COETU-
HCHUS

Coneprkanmne yueOHOTO MaTrepuana

Couprtbl. [lonyuenne staHona OpOKEHMEM TUIFOKO3BI W THApaTalMel
STWIICHA. ['mapokcunbHas rpynna kak (yHkuuoHasibHas. [loHdarue o
MPEACIBHBIX OAHOATOMHBIX CIHUPTAX. XHUMHYECKHE CBOMCTBA ATAHOJA!
B3aMMOJIEHCTBHE ¢ HATPUEM, 00PAa30BaHUE MPOCTHIX M CIIOKHBIX 3(PUPOB,
OKMCIIEHWE B ajpAerua. [IpuMeHeHHe >TaHOIa HAa OCHOBE CBOICTB.
AJIKOTONIM3M, €ro TOCIEACTBHAS W NPEAYNPEKICHUE. [TMIEPUH Kak
[PEACTABUTENIb MHOIOATOMHBIX CIHUPTOB. KayeCcTBEHHas peakuus Ha
MHOI0aTOMHBIE CIIUPTEL [ I[puMEeHEHNE TIIHLIEPUHA.

®eHos1. Duznueckue MW XMUMHYECKUE CBOMCTBa (peHona. B3aumHoe
BIIMSIHUE aTOMOB B MOJIEKYJE ()E€HOJA. B3aMMOACHCTBHAE C TMAPOKCHIOM
HATpPUS ¥ a30THOH KUCIOTOM. [IpriMeHeHre (peHoIa Ha OCHOBE CBOMCTB.
Aabgeruapl. [loHstre 00 anpaermpax. AJpAeruaHas rpynna Kak




(¢yHKUMOHANBHAS. DOpMaAIBACTHI M €ro CBOWMCTBA. OKHUCIICHHUE B
COOTBETCTBYIOIIYKO KHCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUIA
crupt. [losyyenue anbAernioB OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
[Tpumenenne popmanbaeruaa Ha OCHOBE Er0 CBOMCTB.

KapOonoBbie kuciaorbl. [loHstHe 0  KapOOHOBBIX  KHCIIOTAaX.
KapOokcunibHass rpynmna kak (YHKOUOHAIbHAs. [ OMOJIOTMYECKUI psiA
OPEICIBbHBIX ~ OJHOOCHOBHBIX  KAapOOHOBBIX  KhchoT.  [lomydeHwue
KapOOHOBBIX KHUCIIOT OKWUCICHMEM &IbJCTHI0B. XHMHUYECKUAE CBOWCTBA
YKCYCHOH KHCIOTHI: OOLIME CBOMCTBA C MHHEPAJIbHBIMHA KHUCIOTAMH H
peakuus s>tepupukanuu. [IpuMeHeHne yKCYCHOW KHCIOTBI HAa OCHOBE
CBOMCTB. BpICIIME >KUPHBIE KHUCIOTHI HA TNPUMEPE NMATBMUTHHOBOW H
CTEaAPUHOBOM.

Caoxuabie 3Qpupbl U KUpbL. [lonydeHue CIOXKHBIX 3QUPOB peaKIMEH
stepudukanyn. CrnoxkHbie 3(pupsl B IpUpoae, X 3HaucHue. [IpumeHenne
CIIOKHBIX 3(PMPOB Ha OCHOBE CBOMCTB. KMpBI KaK CIOKHBIE 3(PUPHL
Knaccupukanms kupoB. XHUMHUYECKHUE CBOHCTBA JKUPOB. THAPOIU3 H
THAPUPOBAHUE KUAKHUX JKUPOB. [IpuMEHeHNe KUPOB HA OCHOBE CBOMCTB.
Mpeua.

YraeBoabl. YTIIeBObl, X KiIaccu (puKalms: MOHOCaxapuasl (TIHOK03a,
(dpyKTO3a), TMcaxapu/ibl (caxapo3a) U nojrcaxapuabl (Kpaxmani u
LEJUTI003a). ['TTF0K03a — BEIECTBO C NBOHCTBEHHON (DyHKIMEN —
ANBACTUAOCIIUPT. XUMUYECKHE CBOMCTBA INTFOKO3bI: OKACIIEHUE B
TIFOKOHOBYHO KMCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE OPOKEHUE.
[IpuMeHEHrE TIIFOKO3bl HA OCHOBE CBOMCTB. 3HAYEHHE YIITIEBOJAOB B JKUBOIN
MPUPOJIE U S)XU3HU YesioBeKa. [IoHATHE 0 peakiuaX MOJIMKOHAEHC AT 1
TUAPOIM3a Ha IPUMEPE B3aUMONPEBPALCHUIA: TITIOK03a —>

IO Caxapu

JlaboparopHnas padota. Tema: «PacTBopeHHEe rIIUIIEPUHA B BOJIE U
B3auMoJeicTBrE ¢ THAPOKcHIoM Meu (11). CBoiicTBa YKCYCHON KHCIIOTHI,




o0me co CBOHCTBAMKM MUHEPATBHBIX KMCIIOT. J{0Ka3aTenbCTBO
HENPEACIBHOTO XapakTepa >KUAKOTO KUPay

CamocrosrenbHas paboTa CTyAEHTA.

Pabota ¢ koHcniekToM Jiekiuu (00padoTka TekcTa) mo teme «Oomas
XapaKTePUCTHKA OJTHOATOMHBIX, MHOTOATOMHBIX U QPOMaTHUYECKUX IIBETOBY
PemieHre pacu€éTHBIX 3a/1a4 MO TUITY «BBIYUCICHUE 00bEMA TTOTYUEHHOTO
raza, €CJid U3B€CTHA Macca OJIHOTO BELIECTBAY

[ToaroroBka cooOMEHWH:

«2TaHoJ1; Bennyvaiiliee 6Jaro U CTpauIHOE

«AJTKOTONM3M M €r0 MPOPUIaKTUKA

«Hcropus ykcyca»

«Kupbl KaKk MPOAYKT MUTAHUS U XUMHUECKOE ChIPbE»

«YTIIEBOJIbI, X POJIb B )KHUBOM MPUPOILH

Tema 2.4.
A30TCoaepKaImume op-
FaHUYECKUE COCTTNHE-

Hus. [lomumMepsl

Conepikanme yueOHOTO MaTrepuana

Avunbl.  [lonstne 00 amuHax. Anudaruyeckue aMHHBI, WX
KJaccu(puKauuss W  HOMEHKJIATypa. AHWIMH, KaK OPraHuyecKoe
ocHoBanue. IlonmydyeHwe aHuWnMHa w3 HATPoOeH3oma. [IpumeHeHHe
AHWJIMHA HA OCHOBE CBOWCTB.

AMHHOKHCJI0TbI. AMHHOKHCIIOTHI KaKk aMm(OTEPHBIE THPYHKIIMOHAIBHBIE
OpPraHMYeCKUe COECOMHEHUs. XHWMHUYECKHE CBOHCTBA aMHUHOKHUCIIOT!
B3aMMOJECHCTBHE CO IET0YAMH, KUCIOTAMU U JAPYT C APYroM (peakius
NOJIMKOHACHCAuMKW ). llenTuaHas cBs3p W mojaunentuabl. [IpumeHeHHe
AMHWHOKHCIJIOT HA OCHOBE CBOMCTB.

beaku. Ilepuunasi, BTOpUYHAs, TPETUYHAs CTPYKTYpbl  OCJKOB.
XUMUYECKUE CBOMCTBA OCEIKOB. TOpPEHHWE, JEHATypalus, TUIPOJIn3,
LBETHBIE peakuuu. bruonorndeckue PyHKIUM OCITKOB.

IHoanmepsl. benku u nonucaxapuapl Kak Onononumepsl. [1nactMaccsl.
[TonydeHune NOJIMMEPOB peakLUen MOJTUMEPU3ALUA A TOJTUKOHICHCALNH.
TepMOIIaCTHYHBIE U TEPMOPEAKTUBHBIE IJTacTMaccel. [IpencraBurenu




actMacce. BonokHa, ux knaccugukauus. [TonyyeHne BOJIOKOH.
OtnenbHbIe MPEICTABUTENN XUMUYECKMX BOJIOKOH

JlaboparopHas padora. Tema: «PactBopenue O0enkoB B Boge. OOHApYKEHUE
OenKOB B MOJIOKE W B MsCHOM OyyiboHe. JleHaTypauusi pactBopa Oeyka
KYPHUHOTO Siila CIIMPTOM, PACTBOPAMH COJICH TSDKENIBIX METAJIOB M TIPU Ha-
I'PEBAHUIY

[TpakTuueckas padota. TeMbl: «PenieHne 3KkCnepuMeHTAIBHBIX 3a]1a4 Ha
UJCHTU(UKALINIO OPraHUYECKUX COCTMHECHMIT, «Pacrio3HaBaHUE MiacTMace
Y BOJIOKOHY

CamocrositenbHas padoTa CTyACHTA.

CocTapeHUE TJIaHA TEKCTA MO0 TEME «AMUHOKHUCIOTHD»

Pabora co cipaBouHbIMU MaTepuaiaMu no Teme «Fzomepus u
HOMEHKJIaTypa aMUHOKHUCIIOT

[ToaroroBka coOOMICHNMIA:

«AHUJIMHOBBIE KPACUTEIN: UCTOPUSI, TPOU3BOACTBO, MEPCIIEKTUBBD
«AMUHOKHCJIOTBI — «KAUPIUAYUKI» OCTKOBBIX MOJIEKYJD)
«buonornueckue PyHKIAN OEITKOBY

«OeNKOBasi 0CHOBA IMMYHHUTETA

HUTOI'O
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3. YCNOBUSA PEANTN3ALINN YUEEHOW ANCLUUNNUVHDbI

3.1. TpeboBaHuA K MWHUMa/IbHOMY MaTepuasibHO-TEXHNYECKOMY
obecrneyeHunto

B coctaB y4yebHO-MeTOAMYECKOr0 W MaTepuasibHO-TEXHUYECKOro OCHaLLeHUs
KabnHeTa XMMUN BXOLAT:

* MHOrOo(yHKLMOHAa/IbHbIA KOMIMJIEKC NMpenojasartens;

* HaTypa/ibHble O00bLEKTbl, MoAenn, npubopbl M Habopbl [ MOCTAHOBKU
[eMOHCTPaLMOHHOIO Y YYEHNYECKOTO IKCMEPUMEHTA,;

* [leyaTHble N 3KPaHHO-3BYKOBbIE CpeACcTBa 00yYeHUs;

* CpefcTBa HOBbIX MH(OPMALMOHHBIX TEXHOIOTUNA,

* peakTuBbI,

* [lepeyHn OCHOBHOW M OOMOJSIHUTE/NbHOM YYeOHON NnTepaTypbl;

e BcromorartesibHOe 060pyAoOBaHME U NHCTPYKLU NN,

e OUGIMOTEYUHbIN hoHa.

3.2. MHpopmaymoHHoe obecneyeHne 06yveHUs
ANEeKTPOHHbIE YYEOHUNKN:
1 TabpuenaH O.C. Xumwumsa. 10 knacc. ba3oBblii ypoBeHb: Y4YebHWUK 0N
obuieobpasosaT. yupexgeHuin. - M., 2013r.;
2. TabpuensH O.C. Xumwusa. 11 knacc. ba3oBbliii ypOBEHb: Y4YeOHUK A/s
obuleobpasosaT. yupexaeHuin. - M., 2014r.;
3. Pyasutuc I.E., ®enbamaH C.N. Xnmunsa. 10 knacc. ba3oBblii YpOBEHb: yueb.
Ansa obuweobpasosaT. yupexaeHuin. - M., 2012r.;
4. Pypsumtuc I'.E., denbagmaH C.N. Xumus. 11 knacc. ba3oBblil ypoBeHb: yueo.
Ans o6uieo6pasoBaTt. yupexkaeHun. - M., 2012r.
JononHnTeNnbHaa nMTepaTypa:
1 labpuensaH O.C., NlbicoBa .. Xummna B TecTax, 3agayax, YNpPaKHEHUSX:
yuyeb. nocobue gna ctyd. cpeq. nNpod. yuyebHbIX 3aBegeHnin - M., 2010r.;
2. labpuensH O.C., OctpoymoBa H.I'. HacTonbHaa KHura yuntens xmmmm 11
Knacc B 2-x 4. - M., 2010r.;
3. TabpuensaH O.C., JlbicoBa I'.I'. Xnmua ana npenogasatens: MeTtoguyeckoe
nocobue. - M., 2010r.;
4. K yyebHuky abpuenaH O.C. xumuma - 10. KOHTPO/bHO-MPOBEPOUHbIE
paboTbl, 2011 T.
5. B.B. EpémuH, H.E. Ky3bmMeHKO M gp. Xumua 11 knacc. V3patenbcTBo
«dpodha», 2012 .
6. A.C. l'ysein, P.IN. CysoposueBa. Xumuna 11 knacc. N3gatensctso «Jpocha»,
2008 T.
7. bonblion cnpaBoYHUK Mo xumun. N3patenscTBo «lMpocseweHme», 2005 T.
NHTepHeT-pecypchl
1 M p://beTl”™ all8L.wXmnmmna. ObpasoBaTeNibHbIA CalT AN LLKOIbHNKOB
DNEKTPOHHLIN YYeOHMK MO XUMUW N5 cpefHen WKonbl. Ha cate ony6amkosaH
pag npunoXkeHnin: Tabnuua MeHpgeneeBa, Tabnuua 31eKTPOOTPULATENBHOCTEN



3/1eMEHTOB, 3/IEKTPOHHbIE KOHUrypaLmm 3N1eMeEHTOB U ApP., & TakXe 3ajayn A/is
CaMOCTOATE/IbHOIO PeLLeHus.

2. http://www.chemistry.narod.ru Mup xumun. CoOJEPXKUT XUMMYECKMe
CNpPaBOYHUKN, UCTOPMUIO CO3[4aHUSA W PasBUTUSA MepUoaUYEcKONn CUCTEMBI
aneMeHTOB (ccblika "Mys3sein"), onucaHnMe XUMMUYECKUX OMbITOB C
pasfINYHLIMMN  3N1eMeHTaMUn, CBefeHUA M3 OCHOBHbIX 06nacteln XUMUN
(opraHmnyeckas, arpoxmMus, reOXUMms, 3KOXMMUA, aHaIMTUYECKaA XUMUSA,
hoToxmmmnA, TepmMoxXmMmMmnA, HedpTeXMMUA), pasfen XMMUYECKUX HOBOCTEMN,
CCbIJIKM Ha MofesHble pecypcbl MIHTepHeTa 1 T.4.

3. http://www.alhimik.ru ANXNMUK. ONEKTPOHHBLIN KypHan ans
npenogasartenie, LIKOMbHUKOB W CTYAEHTOB, W3yvalolWnUx XUMUIO.
BkntoyaeT MeTOAMYECKME  pPeKOMeHjauun  Ana  yyuTesnem  XMuw,
CNpPaBOYHUKN, BUorpadum BeIMKNX XMMUKOB, pa3genbl "Becenass xmmuns",
"XUMna Ha KaxKabld OeHb" U MHOro APYroh MHTEPECHOM W MNOJe3HOMN
MHopmMaLmmn

4. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry O6pa3oBaTesibHbliA
cepBep TecTUpoBaHusA |xmmus. becnnaTtHoe on-line TecTupoBaHue, TpebyeT
pervcTpaumm B cnucteme. TecTOBble 3aaHUA BKKOYAIOT B Cebs cocTas/ieHne
ypaBHEHUW Wn BbIGOP YC/OBUIA MNPOBEAEHUA XUMMUYECKUX  pPeakLui,
KnaccnuKaLmno 371eMeHTOB U C/I0XKHbIX BELLECTB, BOMPOCbLI MO CTPYKType
MOJIEKY/1, KOJINYECTBEHHbIM pacyeT peareHToOB, CMNOCOObLI MAEHTUUKaLUN
BELL,eCTB.


http://www.chemistry.narod.ru/
http://www.alhimik.ru/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry

4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUA YUEBHOI

JUCHUATLINHBI

Koutpoar u omeHka pe3ysbTaTOB OCBOEHUS YYEOHOW JIUCHUIIIUHBI
OCYILECTBIISETCS MPENOJABATEIEM B MPOLECCE NPOBEACHHS MPAKTHYECCKHUX

3aHATAA W JTaboparopHbIX  padoT,

TECTUPOBAHUS,

a TakKKE BbIITOJIHCHUA

O6y‘{aIOH_II/IMI/IC$I HHIWBUAYAJIbHbBIX BaHaHHﬁ, IIPOCKTOB, HUCCJICIOBAHUM.

Pe3yabTarbl 00y4yeHnust
(ocBOCHHBIC YMEHHSI, YCBOCHHbIC 3HAHHSA)

DopMbI H METObI
KOHTPOJISI M OLICHKH
pe3yJbTaTOB 00y4YeHHs

YMeHUsl

BJQJ€Th  OCHOBHBIMM  METOJAAMU  HAYYHOIO

MO3HAHHUSI, UCTIOJIb3YEMbIC B XUMUU: HAOJIOACHMUS, JlabGoparopHas padora,
OMHCAHWE, W3MEPEHUE, OSKCICPUMEHT, YMEHHE otuet [IpakTuyeckas
oOpalarbiBaTh, OOBSACHSTH PE3yJIbTAThI paboTa, OT4EeT
OPOBEACHHBIX  OMBITOB U JIENaTh  BBIBOJIBI, 3amuTa mpakTUYeCKoi

TOTOBHOCTh M CIIOCOOHOCTH IPUMCHATL MCTObI
IO3HaHWA IIPU PCHICHHUM IMPAKTHYCCKHUX 3a1a4

padoTHI

YMETb  JaBaTb KOJIUYECTBEHHBIE OLECHKH H
ITpoBepka peleHus 3agau

NPOBOJUTH PACUYETHl MO XUMHUYECKUM (POpMYyJIaM 1

‘ KonTponenas paGora
VPaBHEHHUSM,
BJIAJETh  OCHOBOMOJIATAIOIIUMU  XUMHYECKUMH
ITOHATHAMU, TEOPUSAMH, 3aKOHAMU, TepMUHOIOrHIECKU
3aKOHOMEPHOCTAMHM,  YBEPEHHOC  IOJIb30BAHHE JUKTaHT
XAMHUYECKON TEPMHUHOJIOTHEN U CHUMBOJIMKOM,
BJIQJIETh TPABWIAMU TEXHUKH O€30MACHOCTH MpPH TectupoBanue

HUCITOJIB30BAHNN XUMHWYCCKUX BCILCCTB.

VYeTHBII 0npoc

SHAHUA

0 MECTE XMMHUHU B COBPEMEHHOM KapTUHE MHPA,;
NOHMMAHWE POJIM XUMHUH B  (OPMHUPOBAHUU
Kpyrozopa " ()YHKIIMOHAJBHOW T'PaMOTHOCTH
YeNoBeKa IS PEIICHUS IPaKTUUECKUX 3a/1a4;

0 (opmupoBaHMH COOCTBEHHOM TO3WIMUA TIO
OTHOIICHWIO K  XWUMHYECKOW  umH{pOpMaIuwy,
MOJTy4aeMOi M3 pa3HbIX HCTOUYHUKOB.

IloaroroBka, 3ammra
pedepara, cooOmEHUH.
IIpoBepka
WHAUBUANYAJIGHBIX U
PYMIIOBBIX 3a0aHNAN




S. OBPA3OBATEJIBHBIE TEXHOJIOI'MU, UCTTIOJIb3YEMBIE B
YUYEBHOM INPOUECCE IO JUCIUIIJIMHE «XUMMUA»

Hcnonb30BaHne TEXHOIOTHANA 00€CIEYMBACT OPUCHTUPOBAHUE CTYJCHTA B
NOTOKE MH(OPMALMK, CBA3aHHOM ¢ PA3IMYHBIMU NOIX0JAMH K ONPEACTIEHUIO
CYLIHOCTH, COAEPKaHUS METOAOB, (POPM Pa3BUTHS TMYHOCTH;, CAMOOIPEACTICHHUE B
BbIOOPE ONTHUMAJIBHOTO IMYyTH W CTOCOOO0B TMYHOCTHO-MPO(PECCHOHATEHOTO
PA3BUTHS;, CUCTEMATU3ALMIO 3HAHHA, TOJyYEHHBIX CTYACHTAMHU B TPOLIECCE
ayauTOpHOM padoTsl. [IpakTrueckue 3aHATHsE 00ECIEUNBAOT PA3BUTHE U
3aKPEIJICHUE YMEHWI W HABBIKOB OMPEACTIEHHBIX LIETEH U 3a/1a4, a TAKKe
OpUHATHAS HanOosee YPPEKTUBHBIX PEHICHUNA MO WX PEaTu3aliH.

[Tpu npoBeACHNUN 3aHATUH UCTIOIB3YIOTCS CIIEAYIOIINE TEXHOIOTHN
oOy4YeHHsl.

Tpaouyuonnvie mexnonocuu ody4enus NTPEANONATAOT MEPeaavy
uH(pOpMaLMU B TOTOBOM BUJE, POPMHUPYIOT yMEHUS IO 00pa3ily: pa3BUBaroLIas
TEXHOJIOTHS, TMYHOCTHO-PA3BUBAOLIAS TEXHOJIOTHS U JIP.

Axmugtvie mexnojio2uy MPEANoaaraloT OpraHu3ao 00yUYeHUs KaK
NPOAYKTHBHYIO TBOPUYECKYIO ACITENBHOCTD B PEKUME AKTUBHOTO BO3ACHCTBHS
CTYJEHTOB C PEMOAABATEIEM: COTPYAHUYECTBO U KOOMEPALMIO, KOJJIEKTUBHOE
B3aUMOJCHCTBHE.

Humepaxkmuenvle mexrono2usi obyyeHus NPeanoNaraloT OpraHu3anuio
00y4YeHUs KaK MPOIYKTUBHYIO TBOPYECKYIO AEATENILHOCTh B PEKUME AKTHBHOTO
B3aMMOJCHCTBHSI CTYyACHTOB APYT C IPYTOM M C MPENOJABATEIEM: POCKTHBIE
TEXHOJIOTHH, MHOTOYPOBHEBOE O0YUYEHUE, TEXHOJOTUS KPUTHUECKOTO MBILUICHUS,
case-study- TEXHOJIOTHUH U T. .

KonnuecTBo ayAMTOPHBIX YaCOB COTNIACHO yueOHOMY iany 117, B TOM ymciie
MPOBOJIMMBIX B AKTUBHOM M MHTEPAKTUBHOM (hopme 15 dacos.

AKTHBHbIC U HHTEPAaKTHBHbIE ()OPMBI IPOBEACHUS 3AHATHIA

Paznen, Tema, TeMa ypoka Bun yueOHo DopMBI TPOBECHUS Koun-
NEesITeJIbHOCTH BO
4acOB

Paznen 1. «O61mas u HeOpraHu4YecKass XUMUSD)

Tema 1.1 OcHoBHBIE Jlexuus ¢ pemenuem
Teoperndeckoe 3aHATHE N
MOHSITUS U 3aKOHBI XUMHUH npoOJIeMHBIX 3aaHUH

Tema 1.2 Ilepuonnueckuii Meaua ypok 0o Teme

Teoperndeckoe 3aHATHE 2
3aKOH «CtpoeHue aTomMma»
Tema 1.3 Ctpoennue Jlexuwmst — rpymnmnosast
P Teoperndeckoe 3aHATHE Py 2
BELIECTBA JUCKYCCHSI
Tema 1.5 Krnaccudpukarus Xummueckuit MmapadoH
HEOPTaHUYECKUX COCIIHE- [IpakTudeckoe 3ausATUE | «3HACLIb JIU Thl XUMHUIO?» 2
HUM U UX CBOMCTBA
Tema 1.7 Metaniel u CeMmuHap ¢ IeMOHCTpaLUEH
Teoperuueckoe 3ansTne . 2
HEMETaJUTbI MPE3CHTALINM
Paznen 2. « Opraandeckas XuMus»
Tema 2.1 OcHOBHBIE Jlek1us ¢ BUOEO
Teopernueckoe 3aHATHE 2

MOHSITUSL OPTraHUYECKON AeMOHCTpaluen




XUMHH U TEOPUS CTPOEHUSA
OPraHUYeCKUX COSUHEHUHN

Tema 2.2 Yranesogopoas! u
UX NPUPOJIHbIE HICTOYHHUKHU

Teoperndeckoe 3aHATHE

Henosas urpa «Cya Hap
aJKaHaMI»

Tema 2.4 Azorconepkatiue
OpPraHUYEeCKHE COCTUHEHUSI.
Ilonumepsl.

Teopernueckoe 3aHATHE

«IcTadera 3HAHUID,
JeNoBast Urpa

2

Hroro: 154

Hcnons30BaHUE aKTUBHBIX M HHTCPAKTHUBHbLIX O6pa30BaTeHBHBIX

TEXHOJIOTHI CIOCOOCTBYET MOBBIIIEHUIO MHTEPECA U MOTHBALIMH 00YYarOIIMXCA,
nenaet 6osee 3Pp(PEKTUBHBIM YCBOCHUE MaTepraia, mo3BOJIsIeT
WHIMBUYAJIU3UPOBATH O0OYUEHHE U BECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHUIA.
JlaHHBbIE TEXHOJOTUM 00€CIEUMBAIOT BHICOKHUI YPOBEHb YCBOCHUS
CTyJCHTaMU 3HaHUH, 3P (PEKTUBHOE U YCIECIIHOE OBJIAACHUE YMEHUSIMHU U
HABBIKAMU NIPU U3YUEHUU XUMUU, POPMUPYIOT MO3HABATENBbHYIO MOTPEOHOCTD U
HEOOXOMMOCTh AATHEHIIET0 caMO00Pa30oBaHMsl, MO3BOJISIFOT AKTHBU3UPOBATH
UCCIIEIOBATENBCKYIO ACATENIbHOCTD, 00eCNEYNBAOT 3PPEKTUBHBIA KOHTPOb

YCBOCHUS 3HAHWM.




JlonmoJIHeHus: ¥ U3MEeHEeHHsl B padou4eii nmporpamme
Ha 20 /20 y4eOHblii roa

B pabouyto nmporpaMmmy BHOCSATCS CJEAYIOUINE U3MEHEHHUS:

Paboyas nporpaMMa nepecMOTpeHa Ha 3aCeIaHuU IUKJIOBOH METOAMYECKON

xkomuccun (LIMK)

MPOTOKOJI OT 20 r. No

[Ipeacenarens [IMK N.0O. Gamunus




