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1. HTACIIOPT IPOT'PAMMBI YYEBHOM JUCHUTIJTAHBI
Xumusa

1.1. O6sacTh NIpUMEHEHHUSI IPOT PAMMBbI

Pabouas mporpamMma y4eOHOM AMCUMIUIMHBI SIBISIETCS YAaCThIHO OCHOBHOWM
o0pa3oBareabHON MporpaMMbl CPEAHEr0 MPOPECCUOHAIBHOIO 00pa30BaHUs 10
nporpaMMme TMOJArOTOBKM — cnenuanuctoB  cpeanero 3seHa (IMTICC3), mo
CIELAATBHOCTSIM: 22.02.06 «CBapouHoe IIPOU3BOJICTBOY, 09.02.04
«UHpopMalMOHHBIE CHCTEMBI 91O  OTPaCIIsIM)», 23.02.01 «Opranuzanys
NEPEBO30K U YIPABJICHKS HA TPAHCIIOPTE (110 BUAAM )».

PaGoyas mporpamMma paszpabotaHa B COOTBETCTBUM ¢ TpeOoBanusmMu OI'OC
cpenHero o0mero oOpa3oBaHMs YTBEPKACHHOTO NPUKa3oM MUHUCTEPCTBOM
oOpazoBanus u Hayku PD ot 17 mas 2012 roga Ne 413,

1.2. MecTo y4eOHOII AUCHHUIIMHBI B CTPYKTYpPe OCHOBHOH 00pa3oBaTe/IbHOM
nporpammsl (IHIICC3):
JlucumnauHa BXOAUT B 001Ee00pa30BaTeIbHbIA UK

1.3. Henn u 3amaum y4eOHOIl JHCUHMILVIMHBI — TpPeOOBaHHSA K pe3y/bTaram
O0CBOCHUSI Y4eOHOH JUCHUIIMHBI:

Conepkanue mporpaMMbl  « XMMHS»  HAOPaBICHO HA  JOCTUIKEHHUE
CIEIYIOIINX LeJIeH:

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

(opMupoBaHuE y 00yHarOMMXCS LETOCTHOIO MPEACTABICHUS O MUPE U POJIH
XUMUHU B CO3JAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, YMEHUS
OOBSCHATh OOBEKTHI MU MPOLECCHl OKPYXKAMOIIEH ACHCTBUTEIBHOCTH. MPUPOIHOM,
COLMAIBHON, KYJIBTYPHOM, TEXHUYECKOW CpPEIbl, — HCOONB3ysA I OTOr0
XUMUYECKUE 3HAHUS,

pa3BUTHE y OOyYarOUIMXCS YMEHUN pa3inyaTk (PAKTBl M OLICHKW, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUAECTh UX CBA3b C KPUTEPUSAMHU OLEHOK U CBS3b KPUTEPHUEB C
ONPEACTIEHHOW CUCTEMOH LIEHHOCTEH, (opMmynupoBath W OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;

npuoOpeTeHue  00y4arIIMMUCA — OMbITAa  PA3HOOOPA3HOM  ACSITENBLHOCTH,
MO3HAHUS W CAMONO3HAHMS, KIIFOUEBBIX HABBIKOB, HMMEKOIIMX YHHUBEPCAIBHOE
3HAUEHUE JI PA3MYHBIX BHJOB JEATEIILHOCTH (HABBIKOB PELICHUS MPOOJIEM,
OPUHATHAS ~ PCIIEHWH, TOMCcKa, aHamm3a u  o0paboTku  mHpOpManuw,
KOMMYHUKATHUBHBIX  HABBIKOB,  HABBIKOB  M3MEPEHUH,  COTPYIHUYECTBA,
0€e30MmacHOro 0OpalIcHHs ¢ BEIECTBAMH B MIOBCETHEBHOM YKU3HU ).

OcBoeHUE coAcpKaHUs y4YEeOHOH JMUCHUIIMHBL  «XUMUs», 00ECIEUUBAET
JNOCTH)KEHUE CTYICHTAMH CIIEAYIOIINX Pe3yJabTATOB:

JAUYHOCMIHBIX:

YYBCTBO TOPAOCTH M YBLKEHHSI K MCTOPUM W JOCTHXKEHUSM OTECUYECTBEHHOMN
XUMHYECKOH HAyKW, XMMHYECKH TPAMOTHOE MOBEACHHE B MPOPECCHOHATBHON



JEATEIbHOCTH M B OBITY TOpH OOpalleHMH C XHMHYECKHMH BEIIECTBAMU,
MaTepraIamMu | TPOLECCAMU;

TOTOBHOCTb K TPOJOKCHHIO 00pa30BaHWs W TIOBBILMICHWS KBaM(UKALMKA B
n30paHHON NPO(PEeCCHOHATBHON ACATENBHOCTH H OOBEKTUBHOE OCO3HAHUE POJU
XUMHYECKUX KOMIETCHIUN B 3TOM,

YMEHHE MCMOJb30BaTh JOCTHXKEHUS COBPEMEHHOH XUMUYECKOW HAyKH U
XUMHYECKAX TEXHOJIIOTUNA JUIsl TIOBBIMIEHUSI COOCTBEHHOTO HMHTEIUIEKTYAIBHOTO
pPa3BUTHS B BEIOPaHHOH NMPO(ECCUOHATIBHON ACATENBHOCTH,

MemanpeomMenHoix:

MCIOJIb30BAHUE PA3JIMYHBIX BUJOB IMO3HABATEIBLHON NEATEIBHOCTH U OCHOBHBIX
WHTEIJIEKTYAJbHBIX Onepauuii (MOCTaHOBKK 33Aaud, (HOPMYJIHPOBAHHS THIIOTES,
aHajM3a W CHHTE3a, CpPaBHEHUs, OOOOMICHWS, CUCTEMATU3AllUH, BBISBICHUS
NPUYUHHO-CIICICTBEHHBIX CBSA3CH, MOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BBIBOAOB)
JUIS PELICHUS MOCTABJICHHON 3aa4ui, TPUMEHEHHUE OCHOBHBIX METOAOB MO3HAHUS
(HAONIOACHUS, HAYYHOTO SKCIEPUMEHTA) U M3YUYEHHUS PA3JIMYHBIX CTOPOH XH-
MHUYECKMX OOBEKTOB M MPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOAUMOCTh CTall-
KHABAThCs B MPodeccnoHalibHOM cdepe;

UCMOJIb30BAHUE PA3TUYHBIX WCTOYHUKOB JUIS TOJYYCHHS XUMHYECKOH
uH(pOpMALMK, YMEHUE OLICHUTHh €€ JOCTOBEPHOCTH IJII JOCTHXKEHMS XOPOLIMX
PE3YJITATOB B MPO(ECCUOHANBHOM cepe;

* NPEOMEMHBIX:

c(hOPMUPOBAHHOCTD MPEACTABICHUA O MECTE XMUMHUUA B COBPEMEHHOM HAy4YHOM
KapTUHE MHpa, MOHUMAHWE POJIM XUMUM B (POPMHPOBAHMM Kpyroopa u
(PYHKIMOHAIBHON TPAMOTHOCTH YEJIOBEKA JUT PELICHUS TPAKTUYECKUAX 3a/1a4,

BIQJCHUE OCHOBOMNOJATAOIIAMU XVUMHYECCKHUMH TOHATHSAMH, TECOPHUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMM, YBEPEHHOE TMIOJIb30BAHME XUMUYECKOMN
TEPMHUHOJIOTHEN W CHMBOJINKOIL,

BJIQJICHUC OCHOBHBIMM METOJAMH HAYYHOI'O TO3HAHUS, WCHOJB3YEMBIMHA B
XUMHUH: HAOMIOJICHUEM, OINUCAHUEM, W3MEPEHUEM, JKCIEPUMEHTOM, YMEHHE
0o0OpalaTeiBaTh, OOBACHATH PE3YJILTATHI MPOBEACHHBIX ONBITOB M ACJIATh BHIBOJBI,
TOTOBHOCTh M CIIOCOOHOCTH NPHUMEHATH METOABI TO3HAHUS MPH PELICHUU
NPAKTUYECKUX 3a7a4,

c()OPMUPOBAHHOCTh YMEHHS JAaBaTh KOJWYECTBEHHBIE OLICHKH W MPOU3BOIUTH
pacyeThl N0 XUMUYECKUM (POPMYJIaM M YPABHCHHUSIM,

BIQJCHUEC TpaBUJaMM TEXHUKM  O€30MacHOCTHM NPH  MCHOJb30BAaHWUU
XUMHYECKUX BEIIECTB;

c(hOPMUPOBAHHOCTHL COOCTBCHHOW MO3WIMM MO OTHOUICHUID K XHUMHYECKOM
uH(pOpMaLWK, MOJTYYacMON U3 Pa3HBIX HCTOYHHUKOB.

1.4. PexomeHnayeMoe KOJHYECTBO YaCOB HA OCBOeHHE paldo4eil mporpaMmmbl

y4eOHO# JHCUMIIJIMHBI:

MaKCUMaJIbHOW yueOHON Harpy3ku oOydaromerocs 117 4acoB, B TOM YHUCIIE:
00s13aTeNbHON ay IMTOPHOM y4eOHOM HArpy3ku o0ydaroiierocst 78 4acos;
CaMOCTOATEbHOM padoThl 0Oy4vatomerocs 39 4acos.



2. CTPYKTYPA U COAEPKAHUE YUYEBHOUN JUCITUTLINHBI

2.1. O0beM yueOHOI AUCHHUIJIMHBI H BUABI Y4€0HO0ii padoThI

Buj y4e6Hoii paboThl

Oobvem uacoe

MaxkcumasibHasi y4eOHasi HArpy3Ka (Bcero) 117
O0s13aTe/IbHAsE Ay IMTOPHAS Y4eOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE!

J1a00paTOPHO-MPAKTUYCCKUE 3AHSITHS 26

KOHTPOJIBHBIE Pa0OTHI 2
CamocrosiTesibHas pad0oTa CTy/AeHTa (BCEro) 39
B TOM YHCJIE!
Pewenne 3anay 8
IToaroroBka pedepartoB, COOOIECHUN 10
CocTaBlicHUE TUIAHOB W TE3HCOB 2
CocrapnieHue TaOIUIl, CXEM 2
CocTaByicHUE YPABHEHUI pEaKIUi 6
Cocrapnenue rpaduueckux Gopmyn 2
Pabota ¢ nHQOPMAIMOHHBIM MATEPUATIOM 2
Pabota ¢ KHUTOH, CIPABOYHBIM MATEPHAIIOM 3
PaboTta ¢ KOHCIEKTOM JICKIINH 2
IToaroToBka K ceMuHapy 2

Umoeosas ammecmayus 8 hopme oudhpepenuupoeannozo 3auema




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 TEPUOAMYECKOH 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 COCTOSTHUE 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

«["pyboMCIIepCHBIE CUCTEMBI M MX MCHOJb30BAaHUE B MPOMECCUOHATBHON




NEATETTBHOCTID)
«PacTBOpBI BOKPYT HAC»

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

Coneprxanue yueOHOTO MaTepuana

Kucnorst m mux cBoiictBa. KWCIOTBI Kak  3JIEKTPOJIUTHL, HX
KIacCu(pUKauus MO Pa3IMUYHBIM MpH3HAKaM. XWMHWYECKHE CBOWCTBa
KHACJIOT B CBETE TEOPUM BIECKTPOIUTAUYECKON qucconmanun. OcoOEHHOCTH
B3aUMOJCHCTBUA KOHLICHTPUPOBAHHOW CEPHOM W a30THOM KHCIOT C
MmeTajiaMu. 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 OCHOBaHHWNA. OCHOBHBIE CIOCOOBI
MOJIyYEHUS OCHOBAHWN.

Conu u ux cpoiicrBa. Conu Kak 35EKTPONUThL. COJIM CPEIHUE, KUCTBIE U
OCHOBHbIE.  XHMMHYECKM  CBOWCTBA  COJEd B CBETE  TEOPUU
ANEKTPONIUTHYECKOM  aucconmanmu.  CrnocoObl  MOAYYEHUS  COJICH.
IM'apponus comneit.

Oxkcuasl M ux cBoiictBa. CoseoOpasyronme W Hecoseo0pasyronme
okcuabl. OCHOBHBIC, aM(OTEPHBIE M KHUCIOTHBIE OKCHABI. 3aBUCUMOCTH
XapakTepa OKCHUJA OT CTEINEHW OKHCIEHHS OOpa3yroIEro €ro MeTaia.
XUMHUYECKUE CBOMCTBA OKCUJIOB. [loslyueHuE OKCUI0B




JlabGopatopHas padora. Tema: «McnbiTaHre pacTBOPOB KUCIIOT W UIEIOYEH
WHIMKaTOpaMu. B3auMOaeiCTBUE METAJUIOB ¢ KUCIIOTaMU. B3anMonencTeue
KUCJIOT ¢ OKCHUJAAMHU METAJUIOB. B3auMOACHCTBUE KUCIOT C OCHOBAHUSMMU.
BzauMoneincTBre KUCIIOT ¢ COJIsIMU. B3auMOIEHCTBHE LIECJIOUEH C COJISIMH.

CamocrosrenbHas padoTa CTyIEHTA.

CocraBneHue ypaBHEHHN PEAKIMMA, XapaKTEPU3YIOILME XUMUYECKUE
CBOMCTBA KHACJIOT, OCHOBAHWM, COJIEW B CBETE TEOPUH DJIEKTPOIUTHIECCKOMN
JUCCOLMALINN

[ToaroroBka cooOUICHNs «3HAYEHUE TUAPOJIN3A B XUMUUECKHAX MPOLECCAX,
€r0 MPAKTUYECKOE UCIIOIB30BAHUEY

Tema 1.6.
XUMHAYECKHUE PEaKIUU

Coneprxanue yueOHOTO MaTepuana

Kaaccupuxanust xumudyeckux peaknumil. Peakumm coeauHEHUs,
pPa3NoOKEHUs,  3aMmelleHus, oOMeHa.  KaraimTudeckme — peakuum.
OOpatumble W HEOOpPATHMBIE PEAKIHMHA. ['OMOTE€HHBIE W TE€TEPOTCHHBIE
peakumu. OK30TEPMUYECKHE M JHAOTEPMUYECKHE pEaKkuuu. TerutoBoi
3((PEeKT XUMUUECKUX peaKMid. TEPMOXUMUYECKHAE YPABHEHUSI.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIE peaknuu. CTENEHb OKUCICHUS.
Oxucnaurens U BOCCTAHOBICHUE. BOCCTaHOBUTENL U OKUCICHHE. MeTox
AJIEKTPOHHOrO OajlaHca Ulsl COCTABICHHWsS VPAaBHEHUH OKUCIHTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUH.

CkopocTp XMMHYECKHX peakuuii. [IOHATHE O CKOPOCTH XMMHUYECKMX
peakumid. 3aBUCUMOCTb CKOPOCTH XMMHYECKHX PEAKUMA OT Pa3iIvuYHbIX
(akTOpOB: MPUPOABI PEArMpPyrOMIMX BEIIECTB, WX KOHILCHTPALWH,
TEMIIEPATYPbl, TMOBEPXHOCTH CONPUKOCHOBEHHsS M  WCIHOJIb30BAHUS
KaTajm3aropos.

OOpaTtumocTh XuUMH4YeCKHX peaknmii. OOpaTtumbie W HEOOpaTUMBIC
pPEAKIMU. XUMHUYECKOE PABHOBECHE U COCOOBI €10 CMEIIEHUS

JlaGoparopHas padora. Tema: «Peakuuu, uayupe ¢ o0pa30BaHUEM OCAJIKA,
raza M BOJbl. 3aBUCHMOCTh CKOPOCTHM PEAKIMU COJISHOW KHUCJIOTHI C




META/NIAMA OT WX MPUPOJABL. 3aBUCUMOCTb CKOPOCTH PEAKLMU LUHKA C
COJITHOM  KHMCIIOTOM OT €€ KOHLECHTpauuu. 3aBUCUMOCTb CKOPOCTH
B3aumoeiicTeus okcuaa meau(ll) ¢ cepHoOl KMCIIOTOH OT TEMIEPATYpPh»

CamocrositenbHas padoTa CTyACHTA.

Pemenue 3a1a4 Ha COCTABIICHUE TEPMOXUMHUYECCKUX YPABHEHUM
Brerurcnenue tennoBoro 3¢p(hekra XUMHUYECKAX PEaKInAi
CocTaBlIcHUE OKUCITUTEBHO-BOCCTAHOBUTENIbHBIX PEAKIMIA METOI0M
AIEKTPUUECKOTO OajlaHca

COCTaBJICHUE TUIMOBBIX XMMHUYECKHUX PEaKIAN

Tema 1.7.
MeTtannel U HEME-
TaJUIBI

Coneprkanmne yueOHOTO MaTrepuana

Metasibl. OCOOEHHOCTH CTPOCHUSI aTOMOB M KPUCTALIOB. dDusnyeckue
cBoiictBa MetauioB. Krnaccupukanuss METAUIOB MO PA3IAYHBIM
NpU3HaKaM. XUMHYECKUE CBOMCTBA METAUIOB. DJIECKTPOXUMHUYECKUMA P
HanpsbkeHWH MeTtauioB. Metamorepmus. OOmye crnocoObl MOTyYEHUs
METAJUIOB. [TonsaTtue 0 METALTYPIrHUHu. IIupomerainyprus,
TUAPOMETAILUTYPIHUS ¥ JNIEKTPOMETAIUTY prus. CrutaBbl YEPHBIE U LBETHBIE.
Hemerannbpl. OcoOEHHOCTH CTpOEHUs aToMOB. Hemeramnel — mpocTeie
BEIIECTBA. 3aBUCUMOCTh CBOWCTB TQJIOT€HOB OT UX IOJIOKEHUS B
[Tepuoanueckoi cucrteme. OKUCITUTENBHBIE U BOCCTAHOBUTEIILHBIE CBOM-
CTBA HEMETAUIOB B 3aBUCUMOCTH OT UX IIOJIOKEHHS B  paay
DIEKTPOOTPULATEIBHOCTH

KonTponshas pabota

JlaboparopHas padota. Tema: «O3HaAKOMJICHHE C KOJUIEKIUSIMU «MeTallibl 1
CTIJIaBBI»»

[Tpaktuueckas padora. Tema: «[lomyueHue, coOMpaHue W pacro3HaBAHUE
razoB», «PelmeHue HSKCIEPHUMEHTALHBIX 3aJa4  Ha HWACHTU(UKAIUH
HEOPraHNYECKUX BEHICCTBY

CamocTtosTenbHas padoTa CTyACHTA.
I[ToarotoBka coOOIIEHWIA;




«PoJib METAIIOB B UCTOPHUM YEIIOBEUECKOM [IUBUIIA3ALIAN)

«Ponp merannoB B Mol Tpo(hecCHOHATTBHON AEATEIEHOCTI

«Ponb HEMeTamioB B MOeH PO(HECCHOHATIBHON AEATETBHOCTH

«PoJib METAIIOB M CIUIABOB B HAYYHO-TEXHUYECKOM IIPOTpecce»
«Ku3Hb ¥ TBOpUECTBO ['. [19BN»

«Hcropus MBEICKON CIIMYKM

«PosxaeHune conm - raioreHb»

Pabota ¢ A0NOMHUTENBHOHM TMTEPATy PO, CIPAaBOYHON JTUTEPATY PO,
OTpaXKAKOLIEH MEKIIPEAMETHYIO CBA3b C AucHUIIMHaMu «Marepuanose-
neHuey, « CBapoyHoe NPOU3BOACTBO» U AP.

Paznen 2. OPTAHUYECKASA XUMHUA
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Tema 2.1.
OCHOBHBIC TIOHATHUSA
OPraHU4YECKON XUMUHA
W TEOPUSI CTPOCHUS O-
raHUYECKUX COCIMHE-
HUM

Conepikanmne yueOHOTO Marepuana

IIpeamer opranuyveckoid xumuM. [IpupoaHbIe, WCKYCCTBEHHBIE U
CUHTETUYECKME OpPraHuvecKkue BemecTBa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHMYECKMMH. BaneHTHOCTh. XMMHUYECKOE CTPOCHUE KaK
MOPSIIOK COEAMHEHUS 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 OPraHu4eCcKoOn
XUMUH.

Knaccnduxanns opranmyecknx BemecrB. Knaccuukanus BEIECTB MO
CTPOCHMIO YITIEPOAHOIO CKEIETa W HATMYMEO (PYHKIHMOHAIBHBIX TPYIIIL
['omonoru u romonorus. Hauana nomenknarypel [IUPAC.
Knaccudpuranus peakuuii B Opranuveckoii xumuu. Peakuun
NPUCOEAMHEHUS (TUAPUPOBAHMSI, TAJIOTCHUPOBAHUSI,
THIPOraJIOTCHUPOBAHNUS, THApaTalnn ). Peakiumn OTIIemIeHus
(IeruapupoBaHusl, IETUAPOTAIONCHUPOBAHHUSI, IeTuapaTanum ). Peakmu
3aMelleHns. Peakiny n3oMepusannu

Jlaboparopnas pabota. Tema: «M3rotopnenue moaenei MOJIEKyJT




OPra’unviCcCKux BCHICCTB»

CamocrositenbHas paboTa CTyACHTA.

CocTaBlIcHME TUIAHA TEKCTA M0 TEME «OCHOBHBIE MOJIOKECHHS TEOPUT
XUMHAYECKOTO CTpocHUst A.M. ByTinepoBay

['paduueckoe nzoOpakeHue GopMyJl OPraHuYECKUX BEIIECTB
OTpaboTKa XMMUYECKHUX PEAKLMHA pa3nnuHOM Kitaccu pukanmm
[ToaroroBka coOOIICHNMI:

«A.M. ByTJIepOB 1 €r0 OCHOBOMOJIATAKOMIAS TEOPHS

«ITpOTyKTBI CHHTE3a METAHA U UX 3HAUYCHUE

Tema 2.2.
YTneBoaopoasl U uxX
MPUPOJIHBIC UCTOY-
HUKH

Coneprkanmne yueOHOTO MaTrepuana

AJIKaHBbI. AJIKaHBL. TOMOJIOTMYECKUH psAI, U30MEpUsS MU HOMEHKIATypa
ankaHoOB. XHMMHWYECKUE CBOWCTBA aJIKaHOB (METaHa, 3TaHA). TOPECHMUE,
3aMELICHUE, PA3NIOKEHUE, AeruapupoBanue. [IpuMeHeHHe aKaHOB Ha
OCHOBE CBOWCTB.

AJIKeHbl. OTHIEH, €ro MOJydYeHUuEe (JErHMAPUPOBAHMEM  3TaHa,
JAETIONMMEPU3AUMEH TMOMUATUIICHA). ['OMOJNIOTMYECKHA P, H30MEpHs,
HOMEHKJIaTypa ajKeHOB. XWMHUYECKHE CBOWCTBA OJTWICHA. TOPEHHE,
KAUECTBEHHBIE peakumu (00ecBeuMBaHME OPOMHOM BOABI M PacTBOpa
NEpPMaHraHara Kajus), Tuaparauus, nonaMepusanusd. [Ipumenenue
OTHAJICHA HA OCHOBE CBOMCTB.

JAueHbl U kayyyku. I[IoHATHE O AueHaxX Kak YIJIEBOJAOPOAAX € ABYMs
JNBOMHBIMA CBA3AMU. CONPSDKEHHBIE JIUEHBl. XUMHYECKUME CBOWMCTBA
OyragueHa-1,3 u wu3ompeHa: O0O0ECIBECYMBAHUE OpPOMHON BOJBI H
MOJIMMEPU3alMs B Kaydyyku. HaTypanbHbIi M CUHTETUYECKME KAyUYYKH.
Pesuna.

AnkuHbl, AuethicH. XUMWYECKHME CBOWCTBA alCTWICHA. TOPCHHE,
oOecupeunBaHre OpPOMHOH BOJBI, MPUCOSAMHEHHE XJIOPOBOJAOPOAA W
ruaparanus. [IpumMeHenne aneTuiieHa Ha OCHOBE CBOMCTB. MeKKiaccoBas
MU30MEPHS C ATKATUEHAMMU.




Apenbl. benzon. XuMHYECKHME CBOWCTBA OCH30JIa: TOPEHHME, PEAKIUU
3aMelIeHusl (TAIOTCHUPOBAaHKEe, HUTpoBaHue). [Ipumenenne OGeH3oma HA
OCHOBE CBOWCTB.

IIpupoaHbIe HCTOYHUKH YIJ/IEBOAOPOAOB. [ IpupoaHbIii ra3: cocras,
npuMeHeHue B kauecTse Tomnba. Hedre. CoctaB u nepepaboTka HEDTH.
Ileperonka Hedti. HedrenpomykTs

JlabopatopHas pabota. Tema: «O3HAKOMJIEHHE C KOJUICKIMEH 00pasiioB
HEPTH M MNPOAYKTOB €€ mnepepaboTkh. O3HAKOMIICHHE C KOJIEKIMEH

Kay4yKOB ¥ 0Opa3iiaMu U3Aeuil U3 PE3UHBD)

CamocrositenbHas padoTa CTyACHTA.
IToaroroBka K cEMUHApy MO BOIPOCAM:
1. He(dth 1 €€ TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOJHOTO
MEKYHAPOIHOrO COTPYAHUYECTBA
2. YrneBOAOPOIHOE CHIPHE, €T0 BUJIBI U HA3HAYCHUE
3. Hcropus OTKpbITHS U pa3paboTKa ra30BbIX U HEPTIHBIX
MecTopoXkaeHuil B Poccniickoit denepanuun
Pabora co cipaBouHnkamu 1o Teme «M30Mepusi 1 HOMEHKIIATypa OCHOBHBIX
KJIACCOB OPraHUYECKON XUMUW»
[ToBTOpHAs paboTa HaA y4eOHBIM MAaTEPHATIOM YY€OHUKA, IEPBOMCTOYHHKA,
JOTIOJTHUTEIIBHOM JINTEPATY PEI

Tema 2.3.
Kucnopoacoaepxkamme
OPTraHAYECCKUE COETU-
HCHUS

Coneprkanmne yueOHOTO MaTepuaa

Conuprtbl. [lonyuenne sTaHona OpOKEHMEM TUIFOKO3BI W THApaTalMeH
ATWIICHA. ['mapokcunbHas rpynna kak (yHkuuoHanibHas. [loHarme o
OPEICIBbHBIX OJHOATOMHBIX CHUPTaX. XWMUYECKHME CBOMCTBA 3TaHOJIA:
B3aMMOJIEHCTBHE C HATPUEM, 00PAa30BaHME MPOCTHIX M CIIOKHBIX 3(UPOB,
OKHCIICHHE B anbleruil. l[IpumeHeHme 53TaHOoNma Ha OCHOBE CBOWCTB.
AJIKOTOJIM3M, €ro TMOCJIEACTBUS W NPEAYNPEKICHUE. [TMUEpUH Kak
NPEICTABUTENIL MHOTOATOMHBIX CHOUPTOB. KauecTBeHHas peakuust Ha
MHOT0aTOMHBIC CIUPTHL. [[puMEHEHNE MIHLIEPUHA.




®eHos1. Dusznueckue W XUMHYECKHE CBOMcTBa (peHona. BaaumHoe
BIIMSIHUE aTOMOB B MOJIEKYJE (P)E€HOJA: B3aUMOACHCTBHAE C TMAPOKCHIOM
HATpPUS ¥ a30THOHM KUCIOTOM. [IpriMeHeHne (peHoIa Ha OCHOBE CBOMCTB.
Aabaeruapl. [loHsthe 00 anpaeruaax. AJpAeTWaHAs TIpynna Kak
(¢yHKUMOHANBHAS. DOpMaAIBAETHI M €ro CBOWMCTBA: OKHUCIICHHUE B
COOTBETCTBYIOIIYKO KHCIIOTY, BOCCTAaHOBJIEHUE B COOTBETCTBYIOLIUIA
crupt. [losyyenue anbAernioB OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
[Tpumenenne popmanbaeruaa Ha OCHOBE Er0 CBOMCTB.

KapGonoBbie kuciaorbl. [loHstne 0  KapOOHOBBIX  KHCIOTAX.
KapOokcuiibHass rpynmna kak (QYHKOUOHAIBbHAs. [ OMOJIOTHYECKUI psiA
OPEICIbHBIX ~ OJHOOCHOBHBIX  KAapOOHOBBIX  KuchoT.  [lomydeHue
KapOOHOBBIX KHUCIIOT OKWUCICHHEM AIbJCTHI0B. XUMHUYECKHAE CBOWCTBA
YKCYCHOH KHCIOTBI: OOLIME CBOMCTBA C MHHEPAJIbHBIMHA KHUCIOTAMH H
peakuus >tepupukanuu. [IpuMeHeHrne yKCYCHOW KHCIOTBI HAa OCHOBE
CBOWMCTB. BbICIIME >XUPHBIE KHCIOTHI Ha NPUMEpPE MATLMUTHHOBON M
CTEaAPUHOBOM.

Caoxubie 3Qpupbl U KUPbL. [lonydyeHue CIOXHBIX 3QHUPOB peaKIMeH
stepudukanyn. CrnoxxkHbie 3pupsl B IpUpoae, ux 3HaucHue. [IpumeHenne
CIIOKHBIX 3(PMPOB Ha OCHOBE CBOMCTB. KMpBI KaK CIOKHBIE 3(UPHL
Knaccupukanms >kupoB. XHUMHUYECKUE CBOHCTBA >KMPOB. THAPOIU3 H
TUAPUPOBAHUE KUAKHUX JKUPOB. [IpUMEHEeHNEe KUPOB HA OCHOBE CBOMCTB.
Mpeuia.

YraeBoabl. YTIIeBObl, X KiIaccu (puKalms: MOHOCaxapuasl (TIHOK03a,
(dpyKTO3a), Tucaxapu/ibl (caxapo3a) U nojucaxapuabl (Kpaxman u
LEJUTI003a). ['TTF0K03a — BEECTBO C NBOHCTBEHHON (DyHKIMEN —
AMBACTUAOCIIUPT. XUMUYECKHE CBOMCTBA INTFOKO3bl: OKACIIEHUE B
TJIFOKOHOBYHO KMCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE OPOKEHUE.
[IpuMeHEeHrE TIIFOKO3bl HA OCHOBE CBOMCTB. 3HAYEHHE YIJTIEBOJIOB B YKUBOMN
IIPUPOJIE U SKU3HU yestoBeKa. [IoHATHE 0 peakiuaX MOJMKOHAEHCAUT 1




TUPOJIM3a HA MPUMEPE B3aMMONPEBPAILIEHHA: TTII0K03a —>
noJicaxapua

JlaboparopHnas padota. Tema: «PacTBopeHHEe IIUIIEPUHA B BOJIE U
B3auMOoJcicTBrE ¢ THAPOKcHIoM Meau (11). CBoiicTBa yKCYCHOH KUCIOTHI,
o0me co CBOHCTBAMKM MUHEPATBHBIX KMCIIOT. J{0Ka3aTenbCTBO
HEMPEAETBHOI0 XapakTepa KU IKOT0 YKUpay

CamocrosrenbHas paboTa CTyAEHTA.

Pabota ¢ koHcniekToM Jiekiuu (00padoTka TekcTa) mo teme «Oomas
XapaKTePUCTHKA OJTHOATOMHBIX, MHOTOATOMHBIX U QpPOMATHUYECKUX IIBETOBY
Pemenue pacu€éTHBIX 3a/1a4 MO TUITY «BBIYUCICHHE 00bEMA TOTYUYEHHOTO
rasa, €CJid U3BECTHA Macca OJIHOTO BELIECTBAY

[ToaroroBka coOOMEHWH:

«2TaHoJ1; Bennyvaiiliee 6Jaro U CTpauIHOE

«AJKOTONM3M M €r0 MPOoPUIaKTUKA»

«Hcropus ykcyca»

«Kupbl KaKk MPOAYKT MUTAHUS U XUMHUECKOE ChIPbE»

«YTIIEBOJIbI, X POJIb B )KHUBOM MPUPOJICH

Tema 2.4.
A30TCoaepKaImme op-
FaHUYECKUE COCTTNHE-

Hus. [lonmumepsl

Conepikanme yueOHOTO MaTrepuaia

AmvuHbl.  [lonstue 00 amuHax. Anudaruueckue AaMHHBI, WX
KIacCu(puKaumMss W  HOMEHKJIATypa. AHWIMH, KaK OPraHuyeckoe
ocHoBanue. IlonmydyeHwe aHuWnMHa W3 HATPoOeH3oma. [IpumeHeHHe
AHWJIMHA HA OCHOBE CBOWCTB.
AMHHOKHCJI0TbI. AMHHOKHCIIOTHI KaKk aMm(OTEPHBIE THU(PYHKIIMOHAIBHBIE
OPraHUYECKUE COCOUHEHMS. XHUMWYECKHME CBOWCTBA AMWHOKHUCIIOT:
B3aMMOJECHCTBHE CO IIET0YAMH, KUCIOTAMU U JAPYT C APYroM (peakuus
NoJIMKOHACHCAuMKW ). llenTuaHas cBsi3pb W mojaunentuabl. [IpumeHeHHe
AMHWHOKHCIJIOT HA OCHOBE CBOMCTB.
beakun. Ilepuunasi, BTOpUYHAsi, TPETUUYHAs CTPYKTYpbl  OCJKOB.
XWMWUYECKUE CBOMCTBA OCIKOB. TOPEHHWE, JEHATypalus, TUIPOJIn3,




LBETHBIEC peakuuu. bruonornveckue QyHKIUM OCITKOB.

IHHoanmepsl. benku u nonucaxapuapl Kak Ouononumepsl. [1mactMaccsl.
[TonydeHune NOJIMMEPOB peaKLUen MOJTUMEPU3aLUA U MTOJTUKOHICHCALNH.
TepMOIIacCTHYHBIE U TEPMOPEAKTUBHBIE ITacTMaccel. [IpencraBurenu
actmace. Bomokna, ux knaccnukanus. [lonyuenue BOIOKOH.
OTAeNIbHBIE TPENCTABUTENIN XUMUYECKUX BOJIOKOH

JlabopatopHas padora. Tema: «PactBopenue O0enkoB B Boge. OOHApYKEHUE
OenKOB B MOJIOKE W B MsCHOM OyyiboHe. JleHaTypauusi pacTBopa Oeyka
KyPUHOTO siilla CIIMPTOM, PACTBOPAMH COJICH TSDKENIBIX METAJIOB M MIPHU Ha-
I'PEBAHUIY

[TpakTrueckas padota. TeMbl: «PenieHne 3KkCnepuMeHTAIBHBIX 3a]1a4 Ha
UJCHTU(UKAIINIO OPraHUYECKUX COCTMHECHMIT, «Pacnio3HaBaHUE MacTMace
Y BOJIOKOH

CamocrosTenbHas padoTa CTyACHTA.

CocTapieHUE TJIaHa TEKCTA MO0 TEME «AMUHOKHCIOTHD»

Pabora co cipaBouHbBIMU MaTepuaiamMu no Teme «Fzomepus u
HOMEHKJIaTypa aMUHOKHUCIIOT

[ToaroroBka coOOMICHNMI:

«AHUJIMHOBBIE KPACUTEIN:; UCTOPUS, TPOU3BOACTBO, MEPCIIEKTUBBD
«AMUHOKHCIIOTBI — «KAPIUAYUKI» OCTKOBBIX MOJIEKYJD)
«buonornueckue PyHKIAN OEITKOBY

«OeNKOBasi 0CHOBA IMMYHHUTETA

HUTOI'O
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3. YCNOBWUA PEANTN3ALNN YUYEEHOW ANCLININHBI

3.1. TpeboBaHusa K  MWHWManbHOMY  MaTepuanbHO-TEXHUYECKOMY
obecneyeHunto

B coctaB y4yebHO-METOAMYECKOTO W MaTepuanbHO-TEXHUYECKOro OCHaLLeHUA
KabuHeTa XMMUn BXOLAT:

* MHOTO(YHKLMOHaNbHbIA KOMMIEKC NpenojasaTtens;

* HatypanbHble O06bLEKTbl, MOAenu, npubopbl M Habopbl A1 MNOCTAHOBKM
LEMOHCTPALMOHHOIO Y YYEHNYECKOTO 3KCMEPUMEHTA;

* neyaTHble N 3KPAHHO-3BYKOBble CpeACcTBa 00yUYeHUS;

* CpefACTBa HOBbIX MH(OPMALMOHHBIX TEXHOMNOTUA;

* peakTuBbI;

* MepevyHn OCHOBHOW U LOMONHUTENLHON YYeOHOW NuTepaTypbl;

e BCMoMoraTe/sibHoe 060pyf0BaHVe U UHCTPYKLUUK;

e OUOGNNOTEUHLIN (POHA.

3.2. NH(popmaunoHHOe obecnevyeHne 06yUYeHUS
EKTPOHHL B YHeOHV K
1 la6bpuensH O.C. Xwumumsa. 10 knacc. ba3oBbli YPOBEHb: Y4YeOHUK [And
obuleobpaszosar. yupexaeHuin. - M., 2013r.;
2. TabpuenaH O.C. Xwummda. 11 knacc. ba3oBbli YpPOBEHb: Y4YeOHUK A4
obLleobpaszoBar. yupexaeHui. - M., 2014r.;
3. Pyasutuc I'.E., ®enbgmad C.N. Xumusa. 10 knacc. ba3oBblii ypoBeHb: y4eb.
Ans obuieobpasosart. yupexaeHunin. - M., 2012r.;
4. Pypsntuc I.E., ®envamad C.1. Xumnsa. 11 knacc. ba3oBblil YpOBEHb: Yyu4eob.
Ans obuieobpasosar. yupexaeHunin. - M., 2012r.
,LIprlonmenbl—laﬂnwmpa‘rypa_
1 TabpuensH O.C., NlbicoBa .. Xumua B TecTax, 3afgayvax, YrnpaKHeHUsX:
yueb. nocobue ans cTyd. cped. nNpod). yyuebHbIX 3aBefeHunin - M., 2010r.;
2. TabpuenaH O.C., Octpoymosa H.I'. HacTonbHad KHUra yumtend xumum 11
Knacc B 2-x 4. - M., 2010r;
3. Tabpuensan O.C., MlbicoBa I'.I'. Xumus gna npenogasatens: Metogunyeckoe
nocobue. - M., 2010r.;
4. K y4yebHuky labpuensH O.C. xumus - 10. KOHTPO/SIbHO-NPOBEPOUHbIE
paboTbl, 2011 .
5. B.B. EpémuH, H.E. Ky3bmeHko un pgp. Xumua 11 knacc. UN3paTenbcTBO
«[lpotha», 2012 r.
6. A.C. I'yszeir, P.IN. CysopoBueBa. Xummua 11 knacc. N3patenscTBo «potay,
2008 .
BonbLwon cnpaBoYHUK No Xumnn. N3gatenscteo «lMpocseweHne», 2005 T.
VI—FFEpI—ETFEq/[I:bI
http://hemi.wallst.ru - Xumma. O6paszoBaTenbHbI CaNT AN5 LWKONbHUKOB
3neKTp0HHb|M YYeOHUK MO XUMUWU [NA  CpefHer LWKOfbl, MPUIroAHbIA  Ans
MCNONb30BaHNA KaK B 00bIYHbIX, TaK MU B CreunanmM3mpoBaHHbIX Knaccax, a Takxe


http://hemi.wallst.ru/

N5 MOBTOPEHUSA maTepuana B BbIMYCKHOM Knacce U AN MOATOTOBKU K 3K3aMeHaM.
Ha cainte ony6nukoBaH psaAn NPUNoXeHWn: Tabnuua MeHpgeneeea, Tabnuua
3NeKTPOOTPMLATENIbHOCTEN 3N1EMEHTOB, 3/1IEKTPOHHbIE KOH(UTypaunmn 31eMeHTOB
N Ap., a TakxXe 3agavnm gng caMoCTOATE/IbHOrO peLleHus.

2. http://www.chemistry.narod.ru  Mwup xumun. CoLepXUT XUMUYECKue
CNPaBOYHMKKN, UCTOPUIO CO34aHUA W Pa3BUTUA MePUOLNYECKONM CUCTEMBI
anemeHToB (ccbinka "My3ein"), onucaHMe XUMWYECKUX OMbITOB C
pasIMYHbIMWU  3N1eMeHTaMu, CBEAEHUS W3 OCHOBHbIX o06s1acTeln XuMuUn
(opraHunyeckas, arpoxumusa, reoxXumus, 3KOXUMUA, aHaIUTUYeckas XUMUS,
(hoTOXUMUSA, TEPMOXUMMUA, HePTEXMMUSA), pasfen XUMUYECKUX HOBOCTEMN,
CCbI/IK/ Ha MnoJie3Hble pecypcbl MIHTepHeTa 1 T.A4.

3. http//www.alhimik.ru  AJIXUMUK. JNeKTPOHHLIN  XypHan  Ans
npenojasatenen, LWKOMNbHUKOB W  CTYAEHTOB, WU3YYalOWMUX XUMUIIO.
Bknioyaer  MeToAMYECKME  peKOMeHAauuu — ANnd  YUYuTenem  XUmuu,
CNpaBOYHMKKM, GUorpatnm BeNMKUX XMMUKOB, pasfenbl "Becenas xumua",
"XuUMMS Ha KaXAblil fOeHb" W MHOro [APYron WHTEPECHOW W MNONEe3HOM
NHpopmaLnn

4. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry O6pa3oBaTefibHbliA
cepBep TecTupoBaHuA | xumua. becnnatHoe on-line TecTupoBaHue, TpebyeT
perncTpaumnm B cucteme. TecToBble 3alaHNA BKIOYAKOT B Ce65 cocTaBNneHue
YpaBHEHU U BbIOOP YCNOBUIMA MPOBEAEHUA XUMMUYECKUX peakLui,
Knaccuukaumio 3N1eMEHTOB M C/OXHbIX BELLECTB, BOMNPOCLI N0 CTPYKType
MOJIEKY/I, KOJINYECTBEHHbI pacyeT peareHToB, CNOCOObl MAEHTU(UKaLMK
BELLEeCTB.


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 HHIWMBUYaJIbHbBIX BaHaHHﬁ, IIPOCKTOB, HUCCJICIOBAHUM.

Pe3yabTaThl 00yyeHus
(ocBOEHHDbIE YMEHHSI, YCBOCHHbIE 3HAHUS)

(I)OprI H ME€TOAbI KOHTPOJIA H
OLIEHKH Pe3yJIbTaTOB

o0yueHust
YMeHUsl
BJIAJETh OCHOBHBIMM METOAAMU HAY4YHOTO MO3HAHUS,
UCTIONB3yeMble B XHMHU. HAOJIOAEHUS, OIMHUCAHUE,
Jlaboparopuas padoTta, oTUeT
U3MEpEeHUe,  IKCIEePUMEHT, yMeHue  oOpadaTwIBaTh,

OOBACHATH peE3yapTaThl NPOBCACHHBIX OIBITOB W ACJIATH
BBIBOAbI, TOTOBHOCTb H CIIOCOOHOCTD MNPUMEHATE MECTOIbI
MO3HAHHWS MPU PCIICHUHN MPAKTUYCCKUX 3a0a4

IIpakTiueckas pabora, oT4eT
3ammra npakTH4eckoi padboThl

yMEThb [1aBaTb KOJMYECTBEHHbIE OLEHKM M IPOBOJAUTH
pacyeTsl M0 XUMHUYECKUM (POpMyJiaM U yPaBHEHHSIM;

[Iposepka peuienus 3ama4
KonTponbHas pabora

BJIAJIETh OCHOBOIOJATAIOIIMMH XHMHYECKUMH TOHSITHSIMH,
TEOPUSIMH, 3aKOHAMH, 3aKOHOMEPHOCTSIMHU, YBEPEHHOE
MOJIb30BAHUE XUMUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOW,

TepMHUHOJOrHYECKHUIT TUKTAHT

BJIAOCTh npaBujiaMun TEXHUKH 0e30MmacHOCTH

HUCITOJBb30BAHUHN XUMHNYCCKHUX BCIICCTB.

npu

Tectuposanue
YcTHBII onpoc

SHAHUA

OCHOBHBIE TIOHSITHSI TEOPUU U 3aKOHBI XUMHUHU, XUMHUECKYIO
CHUMBOJIMIKY, aTOM, MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI -,
p-, d- opbutaay, XUMHYECKasl CBs3b, BAJICHTHOCTb, CTEIICHb
OKHCIICHHs, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJIb,
MOJIIPHAsl Macca, WCTHHHBIE PAaCTBOPbBI, KUCJIOTBI, COJIH,
OCHOBAHMSI, OKCHIIbI, 3JIEKTPOJIN3, THAPOIIN3, SJIEKTPOJIUTHI,
HOMEHKJIATypy  HEOPraHWYeCKOW XHMHH, H3OMEPHIO,
OCHOBHBIE THUITbI XUMHYECKUX PEAKIHN HEOPTaHHYECKOU W
OPraHu4eCKON XUMHH.

KonTponbHas pabora
Tectuposanue
IIpoBepounas pabora

HOMEHKJIATypy OpraHu4eCcKou XHUMUH,
HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB.

bopmybl

XUMHUYECKUHN TOHATHHHBIN
UKTAHT

O MecTe XMMHUHU B COBPEMEHHON KapTUHE MUDA,

NOHMMAHHE POJH XUMHH B (POPMHUPOBaHHHM Kpyrosopa H
(YHKIMOHAIBPHOH T'PaMOTHOCTH YEJIOBEKa JIsl PEIleHHS
MPaKTUYECKUX 33124,

0 (hopMupoBaHNM COOCTBEHHOH MO3ULMH MO OTHOLIEHHIO K
XUMHYECKOW HMH(POpMAIMK, TMOJy4yaeMOH U3  Pas3HbIX
VCTOYHHKOB.

IMoarotoBka, 3amuTa pedepara,
COOOIIeHHH.
[IpoBepka MHAMBUAYATIbHBIX U
TPYINIOBBIX 3a1aHUN




5.0BPA30BATEJ/IBHBIE TEXHOJIOI' U, NCITIOJIb3YEMBLIE B
YUYEBHOM INPOUECCE IO JUCIUIIJIMHE «XUMMUA»

Hcnonb30BaHne TEXHOIOTHANA 00€CIEYMBACT OPUCHTUPOBAHUE CTYJCHTA B
NOTOKE MH(OPMALMK, CBA3aHHOM C Pa3IMYHBIMH MTOAXO0IaMHU K OTIPEICIICHUIO
CYLIHOCTH, COAEPKaHUS METOAOB, (POPM Pa3BUTHUS JIMYHOCTH, CAMOONPEICIICHHAEC B
BbIOOPE ONTHUMAJIBHOTO IMYyTH W CTOCOOO0B TMYHOCTHO-MPO(PECCHOHATEHOTO
PA3BUTHS;, CUCTEMATU3ALMIO 3HAHHA, TOJyYEHHBIX CTYACHTAMHU B TPOLIECCE
ayauTopHOM padoTsl. [IpakTHueckue 3aHaTrs 00€CIEYNBAIOT PA3BUTHE U
3aKPEIJIEHUE YMEHUIM W HABBIKOB OMPEACTICHHBIX LIENICH U 3a/1a4, a TAKXKe
OpUHATHAS HanOosee YPPEKTUBHBIX PEHICHUNA MO WX PEaTu3aliH.

[Tpu npoBeACHNUN 3aHATUH UCTIOIB3YIOTCS CIIEAYIOIINE TEXHOIOTHN
oOy4YeHHsl.

Tpaouyuonnvie mexnonocuu obyyeHus TPEANONATAOT MEPEAAYY
uH(pOpMalMK B TOTOBOM BUE, POPMHUPYIOT YMEHUS MO 00pa3Ly: pa3BUBAKOLIAS
TEXHOJIOTHS, TMYHOCTHO-PA3BUBAOLIAS TEXHOJIOTHS U JIP.

Axmugtvie mexnojio2uy MPEANoaaraloT OpraHu3ao 00yUYeHUs KaK
NPOAYKTHBHYIO TBOPUYECKYIO ACITENBHOCTD B PEKMME AKTUBHOTO BO3ACHCTBHS
CTYJEHTOB C PEMOAABATEIEM: COTPYAHUUECTBO M KOOTIEPALIMIO, KOJIJIEKTUBHOE
B3aUMOJCHCTBHE.

Humepaxkmuenvle mexrono2usi obyyeHus NPeanoNaraloT OpraHu3anuio
00y4YeHUs KaK MPOIYKTUBHYIO TBOPYECKYIO AEATENILHOCTh B PEKUME AKTHBHOTO
B3aMMOJCHCTBHS CTYACHTOB APYT C IPYIOM M C MPENOJABATEIEM: POCKTHBIE
TEXHOJIOTHH, MHOTOYPOBHEBOE O0YUYEHUE, TEXHOJOTUS KPUTHUECKOTO MBILUICHUS,
case-study- TEXHOJIOTUH U T. .

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

AKTHBHbIC H HHTEPAKTHBHbIE (DOPMBbI IPOBEICHNUsI 3aHATHI

Pasnen, Tema. Bun yuebHot @opMbI NPOBEAECHUSA Kon-
NeSITeIbBHOCTH BO
4acOB
Paznen 1. «O061mas u HEOpraHU4YeCKas XUMUSD)
Tema 1.1 OcHoBHBIE Jlexuus ¢ pemenuem
Teoperuueckoe 3ansaTHe . 1
MOHSTHUS U 3aKOHBI XUMUH npoOJIeMHBIX 3aaHUH
Tema 1.2 Ilepuonnueckuii Meaua ypok 0o Teme
Teoperndeckoe 3aHATHE 2
3aKOH «CTpoeHue atomay
Tema 1.3 Ctpoenue Jlexuwmst — rpynmnosast
P Teoperndeckoe 3aHATHE Py 2
BELIECTBA JIUCKYCCHSI
Tema 1.5 Knaccugpukanms Xummueckuit MmapadoH
IIpakTudeckoe 3aHsTHE 2
HEOPraHWYECKHUX BELIECTB «3Haewb JIU Thl XUMHUIO?»
CemMuHap ¢ neMoHcTpauuen
Tema 1.7 Metaniel Teoperndeckoe 3aHATHE pea vp . 2
pe3eHTalui
Paznen 2. « Opranndeckas XuMus»
Tema 2.1 Teopus ctpoeHus Jlexkuus ¢ Bugeo
Teopernuueckoe 3ansaTHe . 2
OpPraHUYECKUX BEILECTB J€MOHCTpaluen
enosas urpa «Cyn Ha
Tema 2.2 Yrnesonopoasl Teoperndeckoe 3aHATHE A P yAHaA 2
aJKaHaMM»




«IcTadera 3HAHUID,
JeJIOBast UTPa

Tema 2.4 TTonumepsnl Teoperuueckoe 3ansaTue 2

HNroro: 154
Hcnonab3oBaHKre aKTUBHBIX U MHTEPAKTUBHBIX 00Pa30BaTEIbHBIX

TEXHOJIOTHIA CITOCOOCTBYET MOBBIIIEHUIO HHTEPECA M MOTHBALIMK 00YYarOLIMXCA,
nenaet 6osee 3PPEKTUBHBIM YCBOCHUE MaTepraia, mo3BoJIseT
VHAMBHIYaJIM3UPOBATh O0OYUEHUE U BECTH SKCTPEHHYIO KOPPEKLUIO 3HAHUH.

JIaHHBIE TEXHOJIOTUU O0ECIIEUNBAIOT BEICOKMI YPOBEHD YCBOCHUS
CTYJECHTAMH 3HAHUH, 3P(PEKTUBHOE U YCIECIIHOE OBIAJICHUE YMECHUSIMU U
HABBIKAMU MPU U3YYECHUN XUMUAHX, (POPMUPYIOT TO3HABATEIIBHYIO TOTPEOHOCTD U
HEOOXOMMOCTh AATbHEHIIET0 caMO00Pa30BaHMsl, MO3BOJISIFOT AKTHBU3UPOBATH
UCCIIEIOBATENBCKYIO ACITENbHOCTD, 00eCNEYNBAOT 3PPEKTUBHBII KOHTPOb
YCBOCHUS 3HAHWM.




