BIO/[)KETHOE YUYPEKIEHUE
MMPO®PECCHUOHAJBHOI'O OFPA3OBAHUSA
XAHTBI -MAHCHHCKOT'O ABTOHOMHOI'O OKPYTA — IOTPBI
«KOT AJTBIMCKUI MOJUTEXHUYECKHUN KOJLIEK»

YTBEPXJEHA
IIPUKA30M JTUPEKTOpa
bY «KoranemmMckuit

MHOJUTEXHUYECKHUH KOJIIEIDK »
Ne 237 ot 02.09. 2019r.

PABOYASA ITPOT'PAMMA

YYEBHOM JUCIHUILIMHBI OV.09 XUMUSI

IIPOrpaMMBbI TOJrOTOBKH CIIEHAIUCTOB CPeTHEr0 3BeHa 1o creruaisHoctd CI10
20.02.02 «3ammTa B Ype3BbIYAMHBIX CUTYAIHSIX )

®opma oObydeHuss odHas
Kypc 1

Cemectp 1,2

r. Koranemm, 2019



[Iporpamma paspabotana Ha ocHoBe TpeGoBanuit ®I'OC cpennero obmero o6pa3oBaHUS,
NPEIbSBISIEMBIX K CTPYKTYPE, COAEPKAHUIO U pe3yIbTaTaM OCBOCHHUS YU€OHOM AUCIHUIIIMHEI « XHMHI»,
U B COOTBETCTBHMHU ¢ PeKOMeHIaMAMH 0 OpraHM3aIluy MOJTYy4YeHHs CpPeIHero o0mero o6pa3oBaHus B
Ipefienax OCBOECHHs 06pa3oBaTeIbHEIX IPOrPaMM CPEeAHEro MpodecCHOHaILHOr0 00pa3oBaHus Ha 6ase
OCHOBHOTrO  o0miero ofpasoBaHus C ydeToM TpeOoBaHHiM (elepalbHBIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB M IIOTyYaeMoii mpodeccru cpefHero npodeccHOHaIbHOro 06pa3oBaHus -

20.02.02 «3ammra B upe3BEIYANHBIX CHTyalusx» (MHCBMO JlemapTamMeHTa rocyaapcTBEHHOM

TIOJIMTUKH B Chepe MoAroToBKH pabounx kaapos u JI10 Munobpuayku Poccuu ot 17 mapta 2015 . Ne
06-259).

Opranmszanus-paspaborunk: OIO[KETHOE y4peKAeHHe TPO(HECCHOHATLHOrO 06pa30BaHMs
XanTel-MaHcHIiCKOro aBTOHOMHOTO OKpyra - FOrper «KorajasMcKuii MOJIMTEXHUUECKHIH KOIIIEIKY

PACCMOTPEHO
Ha 3aCENaHuU METOANYECKOr0 O0BEIMHEHHSI €CTECTBEHHOHAYYHOTO IIHKJIA
ITpotokoa Ne HotT «&» e 2018r. )
Pykosomurens MO 44tq 0 | Eeconrupba
ITOJIITHCE
COI''TACOBAHO ;
Ilenaror- 6ubarorexapsb : /Pomunonosa JI.H./
IOIHCH
COT'JTACOBAHO MmeTomuueckiM COBETOM
[Ipencenatens MC 74 @Z / Perbakosa U.B./
ITOAIHCH
PazpaboTunkm:

[Ipenonararens bY «KoramsiMckuit HOJZ/B;XHH%CKHI‘/’I KOJUIEIK»

CubanbaeBa boraros XaiipeTauHOBHA "V /CubanbaeBa b.X./




COJEPKAHUE

1. TIACIIOPT PABOYE ITPOTPAMMBI YUEBHOU AUCIIATUINHBI «XUMUS ... 4
2. CTPYKTYPA U COAEPKAHUE YUEBHOM JACLIATIITAHDL. ... 6
3. YCJIOBUS PEAJTM3ALIAN YUEBHOM JUCLIATIIVIHDBL ... 19
4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI JJUCLUIITAHDL. ... 21



1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIIMHBI
Xumus
1.1. Ob6aacTh NpUMEHEHHS POrPaAMMBbI

PaGouass  mporpamMma y4eOHOW MUCHUIUIMHBI SBJISETCS YAacThIO MPOTPAMMBI  MOATOTOBKH
cienuanuctoB cpeanero 3seHa (manee IIIICC3) B coorBerctBuu ¢ PI'OC mo cnenuanproctr CITO
20.02.02 3ammrTa B ype3BBIYAWHBIX CUTYaIUX, a TAK)KE MHTEPECOB pabOTO/AATENeH B YaCTH OCBOCHUS
JIOTIONIHUTEIBHBIX BHUJIOB TMPOQPECCHOHANBHON JEATEIbHOCTH, OOYCIOBIEHHBIX TpPEOOBaHUAMHU K
komnereHI WSR 1 siBJIsieTcss COCTaBHOM 4acThio JaHHOH Npo(ecCHOHAIBHOM TPOTpaMMBI

MecT0 y4eOHOM TUCHMILUIMHBI B CTPYKTYpPe OCHOBHOM NMPOo(ecCHOHATBLHONH 00pa3oBaTebHOI

NporpaMmsl.

YyeOHass AUCHHUIUIMHA «XUMUS» SIBISETCS Y4eOHBIM IMPEIMETOM IO BBIOOPY M3 00s3aTenbHOU

npeaMmetHor oOnactu «EcrectBennsie Hayku» @PI'OC cpegnero obmero obpazoBanus. B

npodecCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3alMsAX, PEAIN3YIOIUX  00pa3oBaTENbHYIO

nporpamMmy cpeaHero oomiero oopazosanus B npezaenax ocBoeHus OIIOIT CITO na 6a3e 0CHOBHOTO

oOmiero oOpazoBaHus, yueOHast JUCUUIUIMHA «XUMHUS» U3ydaeTcs B 001Ie00pa3oBaTeIbHOM IIHKIIE

yaeonoro OITOIT CITO na 6a3e ocHOBHOTO 0011er0 00pa3oBaHMs C MOJTYYSHUEM CPEIHETO 00IIero

obpazosanus (IIITKPC, TIIICC3).

1.2. llesan u 321244 y4eOHOI TUCHUIIMHBI - TPeOOBAHUA K Pe3yJbTaTaM OCBOEHUsI Y4eOHOit
AUCHUILINHBI:

OcBoeHue cosiep:kanns yueOHOU TUCIUIUIMHBI « XUMHUS», 00€CIIeUnBaET JOCTUKEHHE
CTY/ICHTaMH CJIEYIOINX PE3YyIbTaTOB:

JAUYHOCHIHBIX:

—— YyBCTBO T'OPJIOCTH U yB@KEHUS K HUCTOPUU U JOCTHUKEHHSIM OTEUECTBEHHOM XMMHYECKOW HAayKH;

XMMHAYECKH TPAMOTHOE MOBEJICHHE B MPOPECCHOHATBHON ACATEIBHOCTH U B OBITY MpH OOpAIlIeHUuU C

XUMHUYECKUMHU BEUIECTBAMH, MaTepHajIaMH UIPOIIECCaMU;

—— TOTOBHOCTh K TIPOJOJDKCHHIO OOpa30BaHMs U IMOBBIIMICHUS KBaJTU(PHUKAMM B H30paHHOU

npodeccnoHaNbHOM IEeATENbHOCTH U 00bEKTUBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIIETEHIIUN B 3TOM;

—— YMEHHUE UCTOJb30BaTh JOCTHUKECHHUS COBPEMEHHON XMMHUYECKON HAYKH M XUMHUYECKUX TEXHOJIOTHMA

JUIS TIOBBILIEHUS COOCTBEHHOTO WHTEIEKTYaJIbHOTO Pa3BUTHUSIB BBIOpaHHOM mpodeccnoHanbHOM

NeSATeIbHOCTH;

MemanpeomMemHpix:

—— WCIMOJIh30BAHUE PA3IMYHBIX BUOB MMO3HABATEIHHON JEATEILHOCTH M OCHOBHBIXHHTEIUICKTYAIbHBIX

ornepanuii (MOCTaHOBKH 3a/1auu, POPMYIMPOBaHUS THIIOTE3, aHAIN3a M CHHTE3a, CPaBHEHUsI, 0000IIEeHNU,

CUCTEMAaTH3allNH, BBISIBICHUSIPUIMHHO-CICACTBCHHBIX CBSI3€H, MOMCKA aHAIOTOB, (OPMYTUPOBAHUS

BBIBOJIOB)/IJISl pELICHUS TIOCTaBICHHOM 3a7]au, IPUMEHEHNE OCHOBHBIX METOOB MTO3HAHUS

(HaOnrofeHMsI, HAYYHOTO DKCIEPUMEHTA) U U3yYeHUs! Pa3UYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U

MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B TIpoeccrnonansHol chepe;

—— WCMOJb30BAHUE PA3TUYHBIX HCTOYHHKOB JJISi TOJNy4EHHUS XUMHUYECKOH HWH(GOpMalud, yMEHHE

OLICHUTH €€ IOCTOBEPHOCTD IS JOCTHKEHHS XOPOILKX Pe3yIbTaTOBB MpodeccuoHanbHO chepe;
npeomemmuuix:

— c(pOpPMHUPOBAHHOCTh TPEJACTABJICHHN O MECTE€ XMMHH B COBPEMEHHOW HAay4YHOWKApTHHE MHUPA;

MMOHMUMAHKE POJIM XUMUHU B (POPMUPOBAHUU KPYT030pa M (PYHKIIMOHAIBEHOW TPAMOTHOCTH YETIOBEKA IS

pelIeHns MPaKTUUYECKHX 3aj1ay;

——  BIAQJICHHE  OCHOBOIMOJATalolMMU  XUMHUYECKUMH  TOHSATHUSMH, TEOPUSAMH, 3aKOHAMHH

3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUUYECKON TEPMUHOJIOTHUEN UCUMBOJIMKOM;

—— BIIQJICHHEC OCHOBHBIMH METOJaMH HAYYHOTO TMO3HAHMS, WUCIOJIb3YEMbIMH B XHMHUU:HAOIIOICHUEM,

ONMCAaHUEM, M3MEPEHHEM, OKCIIEPUMEHTOM; yMEHHE o00paldaThIBaTh,00bSICHITh  PE3YJIbTaThl

MIPOBEJICHHBIX OIBITOB U JIeJaTh BEIBOJIBI; TOTOBHOCTH HCIIOCOOHOCTH MIPUMEHSITh METO/IbI IO3HAHUS TTPH

pElIeHNH MTPAKTHYECKUX 3aay;

—— cQOpMHPOBAaHHOCTH YMEHHS JaBaThb KOJUYECTBEHHBIC OIEHKA W MPOU3BOJUTHPACUYETH IO

XUMHUYECKUM (HOpMYyTIaM U ypaBHEHUSIM;

—— BIIJICHHE NMPaBUIAMH TEXHHUKHU 0€30MaCHOCTH MIPH UCIIOJIb30BAHUN XUMHUYECKUXBEIIIECTB;



— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TMO3MIIMM 110 OTHOIIEHHWIO K XHUMHUYECKOW WH(POPMAIINH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

1.4.Beuy1une negarorutdeCKue TEXHOJA0ruu, uCnmoJb3yeMbi€ NMpenmoaaBaTeieM:

Pabouas mporpamMma npeaycMaTpuBaeT UCTIOIb30BaHUE MPETOAABATEIIEM TEXHOJIOTHH JIUYHOCTHO —
OPHEHTUPOBAHHOI'O 00pa30BaHMsl, ”HPOPMALIMOHHBIX TEXHOJIOIHH, TEXHOJIOTUU IIPOEKTHOM
NEeSTENbHOCTH, KOMIETEHTHOCTHBIN TOJIXO/.

1.5. PexoMeH1yeMoOe KOJIMYECTBO YACOB HA 0CBOEHHE MPOrPaMMBbI TUCIUILIHHBI:
MaKCUMaJlbHOW ydeOHO# Harpy3ku ooOyuaromierocsl15(60/55) wacoB, B TOM uuce:
00s3aTeNIbHONW ~ ayJUTOPHOW yueOHOM Harpy3ku oOyuatomierocs 78(40/38) wuacos;
CaMOCTOSATENILHOM paboTel oOyvatonierocst 37(20/17) gacos.



2.1.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILIAHBI
O0bem y4eOHOI TUCHMIIMHBI U BBl y4eOHOI padoThI

Bua yueoHoii pa6oThl

O0BeM yacoB

MaxkcumajbHasi ydedHast Harpyska (Bcero) 115(60/55)
O0s3aTeIbHasI ayIMTOPHAsl Y4eOHasi Harpy3ka (Bcero) 78(40/38)
B TOM YHCIIE:

1a00paTOPHBIC 3aHATHUSL

NPaKTHYECKHE 3aHATHS 20(10/10)
CamocrosiTenbHast padoTa ody4aromerocst (Bcero) 37(20/17)
B TOM YHCIIE:

BHEayIMTOpHAask CaMOCTOsTeNIbHAsl paboTa 37(20/17)

IIpome:kyTouHas arrectanus B popme nuddepeHIUPOBAHHOIO 3a4eTa




2.2. TeMaTu4ecKuii IVIaH W COJIEPKAHNE YIeOHOIH TNCHHILINHBI « XUMHD»

HaumeHoBaHue pa3aenoB U TeM

Copep:xanue y4eO0HOro MaTepnaJia, 1a00paTOpHbIe H NPaKTHYeCKHe PadoThI,
CcaMoOCTOfAITeIbHasi padoTa 00y4aloIuXCs

0O0nem
4acoB

YpoBens
OCBOEHUS

1

2

4

BBenenmne

Hayunbie MeTO/IbI TTO3HAHUS BEINECTB M XMMHUYCCKHUX SIBICHHUI. POJIb 3KCIIEpHMEHTa U TCOPHUH B
XUMUH. MOJEIMPOBaHHE XMMHUUYECKHX IMPOIIECCOB.3HAYCHNE XHUMHUHU MPH OCBOCHUH MpOdeccHit
CTIO u cniermmanbaOCTe# CITO TexHudeckoro nmpoduis nmpodhecCHoHaITbLHOTr0 00pa3oBaHusl.

2

1 cemectp

40

Paznen 1. OBIIASA U HEOPTAHUYECKASA
XUMUs

44

Tema 1.1. OcHOBHBIE TOHATHS M 32aKOHBI XUMHH

Tema 1.1.1.OcHOBHBIE IOHATHS XHUMUH.

OCHOBHBIE TIOHSATHS XHMHUU.

BemecTtBo. AToM. Monekyna. Xumudeckuid anemeHT. Asotponus. [IpocTeie u cinoxxHbie
BemiecTBa. KauecTBeHHBIN M KOJTMYECTBEHHBIN COCTAB BEIIECTB. XUMUIECKHE 3HAKN U (POPMYIIHI.
OTHOCHUTEIbHBIC aTOMHAsI M MOJIEKYJIsIpHAsi Macchl. KOTMYecTBO BemecTBa

Tema 1.1.2.0cHOBHBIE 3aKOHBI XMMUH.

OCHOBHBIE 3aKOHBI XUMHHU.

Crexuomerpus. 3aKOH COXPAHEHUS MAacChl BEIECTB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTraJpo U CIEACTBUS UX HETO.

PacuerHble 3a1a41 Ha HAX0XKJI€HHE OTHOCUTENILHONH MOJEKYJISIPHON MacChl, ONIpEIeIICHUE
MacCOBOM O XUMUYECKHX IEMEHTOB B CI0XKHOM BELIECTBE.

JdemoncTrpauuu. Mogenu aroMOB XUMHUYECKHX JJIEMEHTOB. Mojaenu MOJEKYJl NpPOCTBIX U
CJIOKHBIX BelecTB (mapoctepxkueBbie U Ctioapra—bpurieba). Komiekuus mpocThiX U CIOXKHBIX
BemecTB. Hekoropble BemecTBa KOIMYECTBOM 1 Moyib. MoJenb MOJSIpHOTO OObeMa Ta3oB.
Amtotponus pocdopa, KucIopoa, 0JIoBa.

IpopuiabHbie U npodeccHOHANBLHO 3HAYHMBbIE 3JIEMEHTbI COAepKaHMs. AJUIOTPOIHbIC
Moaudukanuu yriepona (anmas, rpadur), kuciopoaa (KACIOpo, 030H), ojioBa (cepoe u Oeroe
0110B0). [ToHsATHE O XUMUYECKOW TEXHOJIOTMH, OMOTEXHOJOTUH U HAHOTEXHOJIOTHH.

CaMocTosiTe1bHast padoTa 00yYar0OIUXCH

buoTtexHonorus u reHHast uHxeHepus - TexHojoruu XXI Beka. HanotexHosoruskax
MIPUOPUTETHOE HAINpaBJIEHUE PAa3BUTHS HAYKH U Mpou3BoJicTBa B Poccuiickoii deneparnuu.
CoBpeMeHHBIC METOJIbI 00€33apasKUBAHHS BOJIBL.

Tema 1.2. Ilepuoanyeckuii 3axoH u Ilepnoguyueckas
cucremMa xummnueckux jieMeHToB [[.. MenaeneeBa
U CTPOEHHE aToMa

Tema 1.2.1. Ilepnoandeckuii 3akoH J.1. Menneneesa.

[Mepnogmueckuii 3akon J[.M. MenneneeBa. Otkpoitue .M. MenneneeBbiM I[leprnonnueckoro
3akoHa. [lepuoamueckuii 3akoH B hopmynupoke /.M. Menneneea.

[Mepuoandeckast TabIuIa XUMHUUECKHUX DIIEMEHTOB — rpadHuecKoe 0TOOpaKeHHE MEPUOTUUECKOTO
3akoHa. CTpyKTypa MepUoguIecKOi TaOIUIbL: TepUObI (Majbie U OOJIbIINE), TPYIIIL! (TJIABHAS U
mo0oYHas).

Tema 1.2.2 CtpoeHue aToMa U IEPUOAUIECKUIN 3aKOH

Crpoenne atoma u nepuoanyeckuit 3akoH .M. MenneneeBa. AToM — cioxHasi yactuua. Sapo
(IIpOTOHBI U HEUTPOHBI) U NEKTPOHHAsI 00osouka. M3oTonbl. CTpOCHUE INEKTPOHHBIX 000JI0YCK
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aTOMOB JJIEMEHTOB MaJIBIX IepHoa0B. OCOOCHHOCTH CTPOEHHsI 3JICKTPOHHBIX 000JIOYEK aTOMOB
9JIEMEHTOB OOJBLIMX IEPUOAOB (NEpexoJHbIX 3ineMeHToB). [lonsitne o6 opOurtamsx. S-, p- u
d-Op6uranu. DIeKTPOHHbIE KOHPUTYPALIHH ATOMOB XUMHIESCKHX JJIEMEHTOB.

CoBpeMeHHast HOpMYITHPOBKA MEPHOANICCKOTO 3aKOHA. 3HAUCHHE MIEPUOTUUCCKOTO 3aKOHA U
[IEPUOANYECKON CUCTEMBI XUMHUYECKUX 31eMeHTOB .M. MenneneeBa 1 pa3BUTHUS HAYKU U
MTOHVMAHHS XUMHUYECKON KapTHHBI MUPA.

IpakTuueckass padora Nel. MogenupoBanue noctpoeHus [lepuoanueckoit TaOIHITbI
XUMHUYECKHUX DJIEMEHTOB.

IIpakTnueckasi padora Ne2. OnpeneneHue CBONCTB XUMUUYECKOTO 3JIEMEHTA 10 €T0 MOJ0KEHUIO
B [lepuoanueckoii cucreme.

Jdemoncrpauuu. Pazmmansie ¢opmbr [leprogndeckoit cucteMbl XuMmudeckux snaemeHToB JI.H.
MengeneeBa. JluHamMudeckue TaOMMIBI M1 MoaenupoBaHus [lepHOIUYEeCKOW CHUCTEMBI.
DneKTpu3aIys Tell ¥ UX B3aUMOJICHCTBHE.

MpopunbHbie U MpodeccCHOHATBHO 3HAYUMBbIE 3J1eMEHThI cojep:KaHusl. PaTnoakTHBHOCTS.
Hcnonp3oBanue pajiMOaKTUBHBIX M30TONOB B TEXHUYECKUX IIENIAX. PEHTreHOBCKOE U3IyYeHHE U
€ro HCIIOJIb30BAaHME B TEXHUKE M MeAulnHe. MoJeaupoBaHUE KaK METOJ MPOrHO3HPOBAHUS
CUTYyallu{ Ha POU3BOJCTBE

CamocrosiTeJbHasi padoTa 00y4arouuXcs.

Kuzap u nestenpHOCTH .M. MenpeneeBa. «llepuoamdeckoMy 3akoHY Oynyinee HE TPO3UT
paspymeHueM...». Vcnonp3oBaHME PagMOAKTUBHBIX H30TONOB B  TEXHWYECKHX  LIEJIX.
PeHTreHOBCKOE M3ITyYCHHE U €T0 MCIIOB30BAHKUEC B TEXHUKE U MCITUIIMHE.

Tema 1.3. Ctpoenue BeniecTa

Tema 1.3.1. Wonnas xumuueckas CBS3b.

Honnas xuMuyeckas cBsi3b. KaTHOHBI, UX 00pa3oBaHHMC W3 aTOMOB B pe3ylbTaTe Ipolecca
OKHUCIICHU. AHHOHBI, X 00pa3oBaHHE W3 aTOMOB B PE3yNbTaTe IPOLECCa BOCCTAHOBIICHHS.
Honnas CBs3p, KaK CBS3p MEXAYy KAaTHOHAMH WM aHHOHAMH 3a CYET D3JIEKTPOCTATHYECKOTO
nputsbkeHns. Kiaccudukanms HOHOB: 10 cOCTaBY, 3HAKY 3apsia, HATHYHIO THAPATHONH 000JIOUKH.
Honnsle kpuctauimyeckne pemeTkr. CBOHCTBa BEIIECTB C MOHHBIM THIIOM KPHCTAJLTHYECKON
PEIIeTKH.

Tema 1.3.2. KoBaneHTHas XMMHUYECKas CBA3b

KoBanenTHass xumMudeckasi cBsi3b. MexaHH3M 00Opa30oBaHMsI KOBAJCHTHOW CBSI3M (OOMEHHBIA H
JIOHOPHO-aKIENTOPHBIN). DJIEKTPOOTPUIATENEHOCTh. KOBaJeHTHBIE MOMSpHAS W HETOJIpHAas
cBsi3u. KpaTHOCTh KOBaJIEHTHOH CBsI3U. MOJIEKYJISIpHbIE M aTOMHBIE KPUCTAJUIMUECKUE PEIIETKH.
CgplicTBa BEIIECTB C MOJEKYISIPHBIMU M @TOMHBIMU KPUCTAJUIMYECKHUMHU PELIETKAMU.




Tema 1.3.3.MeTaummueckass XUMHYECKas! CBA3b

MeTtannuueckas XMMHA4YeCKas CBA3b. MeTaandecKas KpUCTAJITIMYCCKas PCUICTKA U METAJLIIMICCKAsL
XUMHUYECKas CBA3b. DU3HNUYCCKUE CBOMCTBA METAJIIIOB.

Tema 13.4. ArperaTHble COCTOSTHUS BEIIECTB U
BOJIOPOJIHAS CBSI3b.

AFpeI‘aTHI)IG COCTOSAHMA BCLICCTB W BOAOPOAHAA CBA3b. TBep,uoe, KHUIOKOE U F33006pa3H06
COCTOsHUA BCIICCTB. Hepexoa BCLICCTBA U3 OAHOT'O arp€raTHOIro0 COCTOSAHUA B APYIroC. BOIIOpO,HHaH
CBA3b.

Tema 1.3.5. YucTele BEIIECTBA,CMECH.

Yucteie BemectBa u cMmecH. [loHATHEe 0 cMecH BemecTB. | OMOTEHHbIE M T€TEPOTEHHBIE CMECH.
CocraB cMeceli: o00ObeMHass M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBas JOJIs
npumeceit. OuncTka BemiecTB. CriocoObl pa3esieHns CMECH.

Tema 1.3.6. JlucrepcHbIe CHCTEMBL.

Jucnepcueie cuctemsbl. [lonsatre o mucmepcHout cucteme. JucnepcHas ¢dasza W AUCIIEPCHOHHAS
cpena. Knaccudukarus aucrepcHbIX cucteM. [IoHATHE O KOJUTOMIHBIX CUCTEMAX.

IpakTnyeckass padora Ne3. O3HAKOMJICHHE CO CBOWCTBAMH JWCTIEPCHBIX CHCTEM.

IMpakTuueckas padora Ned. [IpurotoBieHne CycrieH3uu kKapOOHATa KaJbIUs B BOJIE.
[MosyueHne SMyJIbCHH MOTOPHOTO MaCIa.

JdeMmoncTpauuu. Mojenb KpUCTULTHIECKOH pelIeTkn Xjaopuaa Hatpus. OOpasibl MUHEPAIIOB C
HOHHOW KPUCTAJUIMYECKOM PELIeTKON: KajbLKTa, Tanura. Moaenu KpUCTAIMYECKHX PEIIeTOK
«cyxoro Jpaa» (wim uoja), ainMasa, rpadura (wiam keapua). [IpuOopsl Ha XUAKHUX KpHCTaJLIax.
OO0pa3upl pa3IMYHBIX JUCIEPCHBIX CHCTEM: SMYJIBbCHH, CYCIIEH3M, a’dpo30JeH, reield u 30Jei.
Koarymsimmst. Cunepesuc. D dexr Tunpans.

IIpodunnbHeie n npodeccHOHATEHO 3HAYUMBIE JJIEMEHThI cofep:kaHus. [IonapHOCTb CBsI3U U
noJApHOCTH Mosekyibl. Konnencanms. Tekydects. Bosronka. Kpucrammmzanus. Cyonumanust u
necyonumanus. AHOManuu GU3NIECKUX CBOUCTB BOABL. JKukue KpucTayuisl. MUHEpaisl ¥ TOPHEIE
MTOPOJIBI KaK IPUPOJHBIE CMECH. DMYIBCHU M CYCIEH3UH. 301 (B TOM YHCIIE a3pO30JIH) U TeJH.
Koarymnsmus. Cunepesuc.

CamMocTosiTe1bHast padoTa 00y4aronuXCcs.

Amop¢HbIC BemecTBa B IPUPOJE, TEXHUKE, ObITy. OXpaHa OKPYXKaIOMIEH Cpebl OT XUMUIECKOTO
3arpsi3HEHUs. KonndecTBEHHBIE XapaKTEPUCTHUKU 3arpsiI3HEHUS] OKpYXKalomied cpeapl. 3amuTa
030HOBOTO 3KpaHa OT XMMHUUYECKOT'0 3arpsA3HEHUsL.

Tema . 1.4. Bona. PacTBopbl. PacTBopeHue.

Temal.4.1.Boga. PactBopsl. PacTBopenue.

Boma kaxk pactBoputens. PacTtBopumocTh  BemiecTB.  HackllieHHbIE, HEHACHIIIEHHBIE,
MIEPECHIIICHHBIC PACTBOPHI. 3aBUCUMOCTD PACTBOPHMOCTH Ta30B, KUIKOCTEH W TBEPIABIX BEIICCTB
OT Pa3JINYHBIX (PAKTOPOB.

MaccoBasi 1011 pacCTBOPEHHOT'O BEILIECTBA.

IIpakTnyeckas padora NeS. Ilpurotosnenue pacTBopa 3aJaHHONH KOHLIEHTPAIUH.

Temal.4.2. DNEKTPOIUTUYCCKAS TUCCOIUALINS

SHGKTI)OHI/ITI/I‘IGCKaH Jucconuanus. 3J'I€KTpO.HI/ITI)I U HEBJICKTPOJIUTHI. 3J'I€KTpO.HI/ITI/I‘-IeCKaH
Jucconuanus. MexaHHU3MEL SHCKTpOHI/ITPI‘{eCKOﬁ Aucconuanum Ui BCHIECTB € Ppas3IMYHbIMU
TUIIAMM XUMHYECKOM CBSI3H. FI/IL[paTI/IpOBaHHLIe U  HETUAPATUPOBAHHBIC HOHBI. CreneHn
SHCKTPOHI/ITH‘ICCKOI;'I Jucconuanuu. CuibHBIE U Cl1a0ObIe QJICKTPOJIUTEL. OCHOBHEBIE IIOJIOXKEHHS
TCOpUU BHCKTPOHHTHQGCKOﬁ JUCCOoOMalu. KI/ICJ’IOTLI, OCHOBAaHUSA 1 COJIM KaK 3JICKTPOJIUTHI.

IIpakTnueckas padora Ne6. VcnbeiTaHie pacTBOPOB Ha 3IEKTPONPOBOAHOCTD.

I[eMOHCTpa[IHH. PaCTBOpI/IMOCTL BCHICCTB B BOJC. C06I/IpaHI/I€ ra30B MCTOJOM BBITCCHCHMS BOJHI.
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PacTBOopeHre B BOJE CEpHOM KUCIOTBI W coiiell aMMoOHHs. OOpaslbl KPHCTAJLIOTHIPATOB.
U3roToBnenue runcoBoil moBsi3ku. VcnbiTaHUEe pacTBOPOB DJIEKTPOJIUTOB M HERJIEKTPOJIUTOB Ha
peAMeT JUCCOLMAlMU. 3aBUCUMOCTb CTENEHU OJJIEKTPOJIMTUUYECKOW TUCCOLMALUU YKCYCHOM
KHCJIOTHl OT pa30aBieHHs pacTBopa. [IBIKeHHE OKpaIleHHBIX HOHOB B 3JCKTPHUYECKOM IIOJIE.
[IpuroroBneHne XKeCTKOH BOABI M yCTpaHEHHE e€ KecTKOCTH. MoHuTh. O0pa3nbl MUHEPAIbHBIX
BOJI PA3IMYHOTO HAa3HAYCHUSL.

HpodunbHbie U npodeccHOHAIBLHO-3HAYNMBbIE JJIeMeHThl coAep:kaHusl. PacTBopeHme Kak
¢usmKo-xuMudeckuid mporecce. TemoBeie 3¢dexTe mpu pactBopermu. KpucramioruapaTsl.
Pemenne 3amaq Ha MaCCOBYIO JIOJIO PACTBOPEHHOTO BemecTBa. [IpiMeHeH e BOIBI B TEXHHUECKIX
nensax. JKecTKocTh Bobl M CIOCO0HI ee yeTpaHeHusl. MuHepasbHbIE BOJHI.

CamMocTosiTe1bHast padoTa 00y4aronuXCcs.

PactBopsl Bokpyr Hac. Boja kak peareHT M Kak cpela A XMMHYECKOro Impolecca. Tuibl
pacTBOpOB. BKiaM 0TeuecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHH IIEKTPOITUTHICCKON ICCOITUAITIH.
MHoronukuii KapOOHAT KaJbIUS: B IPUPOJIC, B IPOMBIIIJICHHOCTH, B OBITY.

Tema 1.5. Knaccuduxanusi HeopranmiecKux
COeTMHEHMII M UX CBOMCTBA

Tema 1.5.1. KwucnoTs! ¥ ux cBOMCTBA

Kucnotel m ux cBoiicTBa. KHCIOTBI Kak 3JEKTPOJMTHI, UX KIACCUPHUKAIMS MO PA3TUYHBIM
MpHU3HAKaM. XUMHUYCCKUEC CBOWCTBA KHCJIOT B CBETE TCOPHH 3JICKTPOIUTHUICCKON TUCCOIMAITUH.
OCOOCHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHON CEPHOM M a30THON KHCIIOT C METaJUIaMH.
OCHOBHBIE CIIOCOOBI TOJTYYCHUS KHCIOTBIL.

IpakTuueckass padora Ne7. VcnpiTaHue pacTBOPOB KHUCIOT WHAMKATOpamMu. B3aumoneicTBue
METAJJIOB C KHCI0TaMH. B3anMoaeliCTBHE KHCIOT C OKCHAAMHU METaJI0B. B3anMoaeicTBHE KUCIIOT
C OCHOBaHMAMH. B3anMmoaelcTBre KUCIIOT C COJIIMH.

Tema 1.5.2. OcHOBaHUs U UX CBOMCTBA.

OcHoBaHHUS ¥ WX cBoicTBa. OCHOBAaHMS KaK DJIEKTPOJUTHI, UX KIACCHU(PHUKAIUSA O Pa3IUIHBIM
npu3HakaM. XHUMHUYECKHE CBOWCTBA OCHOBaHMI B CBET€ TEOPUU DJIEKTPOIUTHUECKOM
JUCCOIMalnu. Pa3iokeHne HEPaCTBOPUMEIX B BOJIC OCHOBaHHHA. OCHOBHBIC CIIOCOOBI MOTyUCHHS
OCHOBaHUH.

IIpakTnuyeckas padora Ne§. lcnbiTanue pacTBOpoB Lienoueil nHAUKaTOpaMu. B3aumoneiictsue
mienoyeil ¢ conaMu. PasnoskeHne HepacCTBOPUMBIX OCHOBAaHUI.

Tema 1.5.3. Coiu 1 uX CBOMCTBA.

Conu u ux coiictBa. Conn Kak 351eKTposauThl. Colli cpeHue, KUCIble 1 OCHOBHbIE. XUMHUYECKH
CBOKCTBA COJIEH B CBETE TEOPUH DIEKTPOIUTHUECKON nrucconmanuu. CrocoObl MOMydeHuUs COJeH.

I'ugponus coneid.

Tema 1.5.4. Oxcuapl ¥ UX CBOKMCTBA.

Okcunpl u ux cBoiictBa. ConeoOpasyomue W HecodieoOpasyromue OKcuapl. OCHOBHEIE,
aM(pOTepHbIC M KHCJIOTHBIE OKCHIBL. 3aBHCHMOCTH XapaKTepa OKCHIAa OT CTENCHHW OKHCICHHUS
00pa3yromiero ero Merauia. XMMHIECKHE CBOMCTBA OKCHIOB. [loydeHre OKCUI0B.

JeyoncTpanuu. B3auMonelicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEpHON KUCIIOT ¢ METaJUIaMU.




lopenne ¢ochopa um pacTBOpeHHE NpOAYKTa TOpeHHsT B Boje. [lomydyeHne M CBOHCTBa
amdotepHoro ruapokcuna. Heobparumelii ruaponus kapOuga kaiapuus. OOpaTHMBIA THAPONN3
COJIEH pa3IM4HOrO TUMA.

[poduabHbie n MpodecCHOHATHHO 3HAYHMBIE 3JIEMEHTHI coaep:kaHusd. [IpaBuia pa3doaBicHus
cepHO#l KuCHOTHl. Mcmonp30BaHME CEPHOM KHUCIOTHI B MPOMBINUICHHOCTH. Eakue menouu, mux
WCTIONB30BaHNEe B MPOMBINUICHHOCTH. [amieHas W HerameHas HW3BeCTb, €€ INPHMCHEHHE B
cTpoutenseTie. [wic u anebacTp, THIICOBAHUE.

IlousTue o pH pacTBoOpa. KI/ICHOTHaH, meJI04Hasd, HeﬁTpaHLHaH CpCbl paCTBOPOB.

CamMocTosiTe1bHast padoTa 00y4aronuXCs.

OkcUZBl U THIPOKCUIBI METaNIOB. 3aBUCHMOCTh CBOMCTB 3THX COCIMHCHUN OT CTEICHEU
OKHUCIICHHS METAJUIOB. 3HAYCHNE METAIIOB B IPUPO/IE M KU3HHU OpraHn3MoB. Koppo3us MeTanios.
[TonsTre xoppo3uu. XuMHIECKasi KOPPO3usi. DINEKTpOXUMHUUEcKas Koppo3us. CrocoObl 3aIuThI
METaJUIOB OT Koppo3uu. OOmme CcrnocoObl TOMydeHHUs METAUIoB. MeTamuiel B TIPHPOJE.
Mertamryprus U ee BHABL. DJEKTPOIHM3 PACIUIaBOB M PACTBOPOB COCTMHEHUI METaIOB M €Tro
MIPAKTUIECKOE 3HAYCHHE.

Tema 1.6.XumMuveckue peakmuu

Tema 1.6.1. Kitaccupukanuss XAMUYIECKUX PEAKITHI

Knaccmbnxaunﬂ XUMHYCCKUX peaKHHﬁ. PeaKIlI/II/I COCAUHCHMNS, PA3JIOKCHU A, 3aMCIICHU S, oOMmeHa.
Karanmutuueckue peaKknuru. OGpaTI/IMLIe n H€06paTI/IMLI€ peakuuu. T'oMmoreHnnsie u TE€TCPOTCHHBIC
peaknuu. 3K30TepMI/I‘leCKI/IG U OSHAOTCPMUYCCKUEC PCAKIHUU. TemnoBoit 3(1)(1)CKT XUMHYCCKUX
peaKuI/n‘/i. TepMongnqecxne YpaBHCHUS.

Tema 1.6.2. OKHUCIUTEIBHO-BOCCTAHOBUTCIBHEIC
peakuuu.

OKHCIHATENFHO-BOCCTAHOBUTENBHBIE  peaknuu.  CremeHp  okucieHus.  OKHCIMTENs U
BOCCTaHOBJICHHE. BoccTaHOBHUTEND M OKHCICHNE. MEeTO I 3IeKTPOHHOTO OajaHca sl COCTAaBICHHUS
YpaBHEHHH OKHCINTEIHHO-BOCCTAHOBUTEIBHBIX PEaKITHii.

Tema 1.6.3. CKOPOCTb XMMUYECKUX PEAKIIHH.

CKOpOCTh XUMHUYECKHX peakiuid. [IoHATHE O CKOPOCTH XMMHUYECKHX peakiuil. 3aBHCHMOCTb
CKOPOCTU XUMHYCCKUX PEAKIUA OT pasnuyHbIX (PaKTOPOB: MPUPOIBI PEArHPYIONUX BEIIECTB, UX
KOHIEHTPALIUHU, TEMIIEPATYPhl, TOBEPXHOCTU COMPUKOCHOBEHUS U MCIIOJIb30BAHMSI KATAJIN3aTOPOB.

Tema 1.6.4.06paTEMOCTh XUMHUIECKUX PEAKITUH.

O0paTUMOCTh XUMHUYECKHUX peakiuii. OOpaTHUMbIe U HEOOPATHMEBIC pEakIiy. Peakiius 3aMenicHUs
MEIH KEJIe30M B pacTBOpE MEIHOTO Kymopoca. Peakiuu, uaynme ¢ o0Opa3oBaHHEM OCaJKa, rasa
WIA BOJBL. 3aBHCHMOCTh CKOPOCTH B3aUMOJICHCTBHUS COJISIHOM KHCIOTBI C METaJUIAMH OT HUX
MIPUPOABI. 3aBHCUMOCTh CKOPOCTH B3aUMOJEHCTBUS IIMHKA C COJITHOM KHCJIOTOM OT ee
KOHIIEHTpaIuK. 3aBUCUIMOCTh CKOPOCTH B3auMmojeicTBus okcuaa meau(ll) ¢ cepHoii KUCIIOTOM OT
TeMIepaTyphl.

Tema 1.6.5. Xumuueckoe paBHOBECHE U CIIOCOOBI €ro
CMELICHHUS .

XuMUYecKoe paBHOBECHE U CIIOCOOBI ero cMmeteHus. [Ipuniun Jle-IllaTense.

IpakTuyeckass padora Ne9. 'naposnns coneid pa3TMyHOTO THIIA.

KonrpoabHas padora.

IleMOHCTpaIIHH. HpI/IMepLI H€06paTI/IMLIX peaKuMﬁ, UAYIHHX C OGpaSOBaHI/IeM ocCaJkKa, rasa HJIn
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BOJBI. 3aBUCHMOCTb CKOPOCTH PEakIH OT MPHUPOIBl pearupyronux BemecTB. B3anmMopaelicTeue
pPacTBOpOB CEpHOW KHCIOTHI C PAacTBOPAMH THOCYJIb(ara HATPUS Pa3TMYHOW KOHIICHTPAIMH H
TeMmepaTypbl. MoJenb KHUIIIETo Ciosl. 3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakuud OT
MIPUCYTCTBUSI KaTaJM3aTopa Ha MpUMEpEe PasIoKeHHs IEePOKCHIa BOJOPOAA C MOMOIIBIO JHOKCHIA
Maprasiia ¥ kartanasel. Mogenb anmekTponuzepa. MoJenb SJICKTPOIM3HOW BaHHBI JIJIS MOTYYCHHS
amoMuHus. MoJielb KOJIOHHBI CHHTE3a aMMHaKa

IpopuabHbie W mnpodeccHOHATBLHO 3HAYMMBbIE 3JIEeMEHTHI cojepxkaHusi. [lousitue 00
AJIEKTPONIH3E. DIEKTPOJIM3 PACILIABOB. DJEKTPOJIHM3 PACTBOPOB. DIEKTPOJUTUICCKOE TIOTyISHHE
amomunusi. [IpakTudeckoe NpUMEHEHHE 3JIeKTposin3a. [ albBaHOMIACTHKA. [ aabBaHOCTETHS.
PaduHupoBaHIe [IBETHBIX METAILIOB.

Karanus. T'omMoreHHble W TeTEpOreHHbIC KaTanu3aTtopbl. [Ipomoropel. Karanutudeckue sbl.
HHruéuropsr.

[Tpon3BOACTBO aMMHaKa: CHIphE, allapaTrypa, HayqHbIe IPHHIUIIEL.

CamocrosiTeJbHast padoTa 00yJaroUuXcs.

OKHUCIIUTENFHBIC ~ CBOWCTBA:  B3aWMOJICHCTBHE C  METaUIaMH,  BOJOPOJIOM,  MEHEe
ANEKTPOOTPHUIIATEIIFHBIMU HEMETAJUIAMH HEKOTOPBIMH CJIOKHBIMH BEIICCTBAMH. XVMHS B )KU3HU
oOmiectBa. XUMH3AIMA CEIBCKOTO XO03siiCTBAa. OTpHUIATENBFHBIC ITOCICACTBUS XUMH3AIHNU
CEJIBCKOTO XO3HCTBa U OOph0a ¢ HUMU. XWMHS W TOBCEIHEBHAS XU3Hb YeloBeKa. JloMariHss
anTeuyka. CpeicTBa JINYHON TMTUCHBI M KOCMETUKU. XUMUS M MTUINA. XUMUS U TCHETHKA.

2 noayroaue

2 mojayroaue
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Tema 1.7. MeTa/lIbI 1 HEMETALIIBI

Temal.7.1. MeTtauisl.

Mertamiel. OCOOCHHOCTH CTPOCHUS aTOMOB U KpHUCTAIUIOB. Du3nMyeckne CBOWCTBA METAIIOB.
Knaccupukamuss MeTasioB TO pa3iMYHbIM TNpPU3HAKaM. XHMHUYECKHE CBOWCTBA METAJUIOB.
DIIEKTPOXUMHUUECKHUH Psijl HANIPsKEHUH MeTaioB. MeTramioTepMusi.

O6mme cnocoObl MmosydeHus MeTaioB. lloHarne o wmetamryprud. [lupomerammyprus,
THIPOMETAILTYPIrHs U AseKTpoMeTasutyprust. CIuiaBbl YepHbIC U [IBETHBIE.

Temal.7.2. Hemeraisl.

Hemeramnbsl. OcoOEHHOCTH CTPOCHHS aTOMOB. HemeTrasibl — MpocThie BEIIecTBa. 3aBHCHUMOCTH
CBOHCTB TaJIOTEHOB OT WX ToJiokeHHUs B Ilepmommueckoit cucreme. OKHCIUTENBHBIE U
BOCCTAaHOBHUTCIIFHBIC CBOMCTBA HEMETAUIOB B 3aBHCHMOCTH OT WX TIOJIOXCHUS B POy
AJIEKTPOOTPHIIATEIIEHOCTH.

IpakTuuyeckas padora Nel. [Tonydyenue, cobupaHvie U pacro3HaBaHUE Ta30B.

IIpakTnyeckas padora Ne2. PemeHne skCiepUMEHTAIBHBIX 3a/a4.

Jdemoncrpauuu. Komreknmsi MetamioB. B3aumonelcTBue MeTauioB ¢ HeMeTaamu (kenesa,
IIMHKA W aJIOMUHHUS C CEpOM, aJJFOMHHHS C HOAOM, CYPbMEI C XJIOPOM, TOpPEHHE JKeJIe3a B XJIope).
l'openne MeTamioB. ATIOMHHOTEPMIISL.

Kommeknust HemetannoB. I'openne HemertamuioB (cepsl, (ocdopa, yris). BeiTecHeHme MeHee
aKTUBHBIX TAJIOTEHOB M3 PACTBOPOB MX COJIEH OoJiee aKTUBHBIMH T'aJIOTCHAMH.

Moienb MPOMBIIICHHON YCTAHOBKH JUIS TIPOU3BOCTBA CEPHOM KUCIOTHI. MOJIeITh Imeu sl 00Xura
n3pgcTHsIKa. Kosuiekin npoayKuuid CHIIMKaTHOM HpoMmbliuieHHOCTH (ctekia, dapdopa, dasHca,




LIEMEHTA Pa3JIMYHbIX MapoK H JIp.)

IIpodunbHbie n npodeccHOHATHHO 3HAYHMBIE 3JIEMEHTHI cofep:kaHus. Koppo3us MeTanios:
XMMHYECKas U NEKTPOXUMHUYECKasd. 3aBUCUMOCTb CKOPOCTH KOPPO3UH OT YCIOBUHN OKpY’Karomen
cpenbl. Knaccudukanus KOppo3nu METaUIOB IO pa3lIMdHBIM Ipu3HakaM. CriocoObl 3amiuThl
METAIIOB OT KOPPO3HH.

ITpon3BoACTBO YyryHa U CTAIH.

[Tonydenne HeMeTaIIOB PPaKIIMOHHOM TIEPETOHKON KUIKOTO BO3/IyXa H JIEKTPOIU3OM PACTBOPOB
WJIN PacIUIaBOB AIICKTPOJIHUTOB.

CunukaTHasi IPOMBIIUIEHHOCTh. [Ipon3BOACTBO CEPHON KHCIOTHI

CamocrosiTeJibHasi padoTa 00y4arouuXcsl.

Pomp MeTamoB B HCTOpPHH HYEIOBEYECKOW IUBHIM3ANNH. VHEpTHBIE WIN OaropoAHBIC Ta3bl.
Poxnaromue conu - ranoreHsl. Mcropusi 1IBeICKONW CHUYKW. XUMHSI HEMETAJIOB B MoOeH
npogeCCHOHANBHOM AesTenbHocTH. Mertambl. [Tonoxenue MetaiuioB B [leproauyeckoi cucteMe
U OCOOCHHOCTH CTPOCHHUS MX aTOMOB. [IpOCThie BEIlECTBAa - METAJUIBI: CTPOCHHE KPUCTAIUIOB U
MeTaJUIMYecKass XHMHUYeckas CBsa3b. OOmme (uU3NMYecKue CBOHCTBA METAUIOB H  HUX
BOCCTaHOBUTEJIbHBIE CBOMCTBA: B3aUMOJICHCTBUE C HEMETAINIAaMU BOJAOH, KUCIOTaMU, PaCTBOpaMHU
coyield, OpraHMYeCKMMH BeIeCTBaMU €O IieflouyaMu.MeTamisl B mpupoge.  HemeTamisl.
[lomoxeHne HEMETaNIOB B NEPHOAMYECKOW CHCTEMe, OCOOCHHOCTH CTPOCHHS WX aTOMOB
DIEeKTPOOTPUIIATENEHOCTE. biaropomHsie ra3pl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIAaTOPOIHBIX
ra30B M OCOOCHHOCTH MX XMMUYECKHX U (U3NIECKUX CBOUCTB. HeMeTamisl - MPpOCThIe BEIIECTBA.
ATOMHOE ¥ MOJICKYJIIPHOE UX CTPOCHHE. AJIIOTPOIHs. XMMHYECKHE CBONCTBA HEMETAJIIOB.

Paznesn 2. OPTAHUMYECKAS XUMUSA
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Tema2.1. OcHOBHBIE MOHSITUS OPTAHUYECKOH XUMHUH
U TeopHsi CTPOECHHSI OPraHHYEeCKHX COeIMHEeH U

Tema 2.1.1.IIpeameT opraHUIECKON XUMHH.

[Ipenmer opranmyeckoit xumun.llpupomHbIe, NCKYCCTBEHHBIE W CHHTETHYECKHE OPTaHUYIECCKHE
BemecTBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB C HEOPraHMYECKUMHU. BaneHTHOCTh. XUMHUUECKOe
CTPOEHUE KaK MOPSAJOK COCUHEHMsI aTOMOB B MOJIEKYJIBbI [10 BAJIEHTHOCTH.

Tema 2.1.2.Teopust cTpoeHHs OPraHUYECKUX
coequnenuii A M. bytneposa.

Teopust ctpoenust oprannueckux coeguHenunit A.M. bytnepoBa. OCHOBHBIE MOJOXKEHHSI TEOPUU
XHUMHUYECKOTO cTpoeHus. M3omepust u uzomepbl. XUMUYECKUE (GOPMYIIBI U MOJCITU MOJICKYN B
OpraHN4ecKOr XHUMHU.

Tema 2.1.3.Knaccuduxanust opraHM4eCcKHUX BEILECTB.

Knaccmbnxaunﬂ OpPraHNM4YCeCKUX BCILCCTB. K.HaCCI/I(I)I/IKaIII/IH BCHUICCTB MO CTPOCHHUIO YTIJICPOAHOTO
CKCJICTa U HAJIMYHIO q)yHKIII/IOHaHLHLIX rpymnii. T'omonoru u romonorus. Hauamna HOMCHKJIATYPbI
IUPAC.

Tema 2.1.4. Knaccudukaryst opraHM4ecKuX peaKiui.

Krnaccudukanms  opranmueckux  peakuuid. Peakumu  npucoenuHeHus — (TMAPUPOBAHMSA,
raJIOTeHAPOBAHMUS, THAPOTaJIOTCHAPOBAHMUS, THIPATAIIH). Peakuun OTIICTUICHHS
(meruapupoBaHUs, NETHAPOTAIIOTEHUPOBAHUS, AETHApaTanuu). Peaknmn 3amMermieHus. Peaxrmmn
HM30MEpHU3aIHH.

IpakTuuyeckas padora Ne3. V3roToBiieHre MoJIeei MOJIEKYJT OPTaHUIECKUX BEIIECTB.

JdemoncTrpanuu. Mojgenn MOJEKyJd TOMOJOTOB M HW30MEPOB OPraHUYECKHUX COCAMHEHUH.
KauectBeHHOE OOHapy)KeHHE VIriepoja, BOIOpOJa W XJIOpa B MOJIEKyJaX OPraHMYECKUX
COEIMHEHU.

IpoduabHbie U npodeccHOHATLHO 3HAYNMbIE YJ1eMeHTHI cojiepkaHusi. [loHsTe o cydcTpate
U ,pearcHTe. Peakuuu OKHCICHHS M BOCCTAHOBJICHHS OpraHHYecKuX BemectB. CpaBHeHHE




KJ'IaCCI/I(i)I/IKaIlI/II/I COC,HI/IHCHI/Iﬁ u KHaCCI/I(i)I/IKaIII/II/I peaKuHﬁ B HeOpFaHH‘ICCKOﬁ u OpFaHH‘IGCKOﬁ
XUMHH.

CamMocTosiTe1bHast padoTa 00y4aronuXCs.

Kpatkue cBefeHus 1O UCTOPUU BO3HUKHOBEHHS M Pa3BUTUS opraHudeckoil xumuu. XKusHp un
nesitenbHOCT A.M. BytnepoBa. Butammsm m ero kpax. Poib OTeUecTBEHHBIX YYEHBIX B
CTaHOBJICHHM W Pa3BUTUH MHPOBON OpraHWdeckod XuMuH. COBpEMEHHBIE IPEICTABICHHUS O
TEOPHU XUMUYECKOTO CTPOECHUS

Tema 2.2. YriieBoAOpOAbI M UX HPUPOAHBIE
HMCTOYHHMKH
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Tema 2.2.1.AnkaHbl

Ankanbl. AJKaHBI: TOMOJIOTHUECKHI pdaa, HU30MEpUA W HOMCHKJIIATypa alKaHOB. XMMHYECKHUC
CBOIiCTBa aJIKAHOB (MeTaHa, 3TaHa)Z TOpCHUEC, 3aMCHICHUC, PAa3JIOKCHUC, ACTUAPUPOBAHUC.
HpI/IMeHGHI/IG aJIKaHOB Ha OCHOBE CBOMCTB.

Tema 2.2.2. AnKeHEI.

AnkeHbl. OJTWieH, €ro IMoJlyueHHe (IeruIpupoBaHUEM  JTaHa, JeNoJuMepu3anuei
MOJMATIIICHA). [ OMOJOrHYEeCKUiA Psil, U30MEPHsI, HOMCHKIIATYPa aJIkeHOB. XMMHUYECKUE CBOMCTBA
STHJICHA: TOPEHHUE, KayeCTBEHHbIC peakiuu (oOeciBeyrBaHUE OpPOMHOW BOJBI U PAcTBOpPA
IIepMaHTaHaTa Kajns), THApaTais, noauMepnsanus. [ [pumMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.

Tema 2.2.3. JIneHBI U KayIyKH.

Jluensl n kayuyku. [loHsiTme 0 AMEHaX Kak yIJIEBOJOPOAAX C JBYMS JBOMHBIMH CBS3AMH.
ComnpspkeHHBIE TUEHBI. XWMHYECKHe CBOWCTBa OyTaauweHa-1,3 W wu3ompeHa: obeclBeYMBaHHUE
OpOMHOM BOJIBI M MTOIMMEPH3AINs B KayayKu. HaTypanbHbIN 1 CHHTeTHYeCKHe KayqayKu. Pe3uHa.

Tema 2.2.4. AIKUHBI

ATNKUHBL. ATETHICH. XUMUYECKHE CBOWCTBA alleTHJIEHA: TOpeHHe, oOecIBEYMBaHHE OPOMHOI
BOJIbI, TIPHCOEAMHEHHE XJIOPOBOAOpOJIa W THaparanus. [IpuMeHeHWe ameTWieHa Ha OCHOBE
CBOMCTB. MeKiIaccoBasi U30MepHs C ajKaJueHaMH.

Tema 2.2.5. Apenst. benzon.

Apenbl.  bensom. Xumudeckwe ~— CBoWcTBa  O€H30J71a:  TOpEHWE,  pPEAKIUH  3aMEIICHH
(ranorenupoBanue, HUTpoBanue). [IpuMeHeHre OEH3051a HA OCHOBE CBOWCTB.

Tema 2.2.6. IIpupogHbIle HICTOUYHUKH YTIE€BOAOPOAOB.

[TpuponHble MCTOYHUKU YIIIEBOAOPONOB. [IpupoaHbIil Ta3: cocraB, NPUMEHEHHE B KauyecTBe
tornBa. Hedre. Cocras u nepepadorka Hedru. Ileperonka nedpru. Hedrenpomykrsl.

IIpakTuueckas padora Ne4. [Ipaktuueckas padora Ne3

JemoHncTpanuu. 'opeHue MeTaHa, sTuleHa, alleTuieHa. OTHOIIEHUE METaHa, YTUJIEHA, alleTHIICHA
n OeH30Ja K pacTBOpaM IEepMaHraHaTa Kajus u OpomHoil Bozge. IlosyyeHne sTwiieHa peakuuen
JIeTHIpaTalliy dTaHoJa, alleTUIIeHa — THIPOJIN30M KapOujaa kaneius. PasnokeHne xaydyka npu
HarpeBaHWH, HCIBITAHUE IPOJYKTOB Ppa3NIOKEHUS Ha HempeneabHocTh. Komnmekumst oOpasnos
Hedtn u HedrenpoaykroB. Kostekius «KameHHBIH Yrojib M HPOAYKIHMS KOKCOXUMHYECKOTO
IIPOU3BOJICTBAY.

IIpodunbHbie W mnpodeccCHOHAIBLHO 3HAYHMbIe 3JIeMeHThl coaep:xkanusi. [Ipaswio B.B.
MapkoBaukoBa. Kinaccudukarws n Ha3HaUeHHE KaydykoB. Kitaccudukanys n Ha3HaueHUE PE3UH.
Bynkanmzamnus xkaydyka.

[gyjyueHue aneTwieHa MUPOJM30M MeTaHa M KapOWAHBIM cnocobom. Peakius mosmmMepuzanmu




BUHMIXJIOpHIA. [ToNMMBUHWIXIIOPHU U ero puMeHeHue. TpuMepu3anys aueTuieHa B 0eH30I1.
ITonsitue 06 skcTpakumu. BoccraHoBieHne HUTPOOEH307a B aHWIMH. [ OMOJOTHYECKHH psif
apeHoB. Tomyon. HutpoBanue Tonyona. Tporum.

OCHOBHBIE HaIPaBJICHUS TIPOMBIIIUICHHOH NepepaboTKH MPHUPOAHOTO Ta3a.

[MomyTHEIH HEQTSIHOI Ta3, ero nepepadboTKa.

[Ipomecchl TPOMBIIIJICHHOH MepepaboTki HedTH: KpEeKWHT, pudopMuHr. OKTAaHOBOE YHCIIO
OCH3MHOB W IIETAHOBOE YHCIIO AM3EIHHOTO TOIIHMBA.KOKCOXMMHUYECKOe MPOM3BOJICTBO W €r0
MIPOAYKITHSL.

CamocTosiTeJibHasi padoTa 00y4arouuXcsl.

DKOJIOrMYECKUE aCHEeKThl HCIOJB30BAHUS YIJICBOJOPOIHOTO ChIPbS. JKOHOMUYECKHE AaCIEKThI
MEXTyHAPOJIHOTO COTPYIHHYESCTBA IO UCTIOJIF30BAHHUIO YIIICBOJOPOIHOTO ChIphs. [{uKIoankaHs -
0COOCHHOCTH CBOWCTB. APOMAaTHYCCKHUE YTIIEBOIOPOJIBI KAK ChIPhE JJIsl IPOU3BOJICTBA TIECTUITUIIOB.

Tema 2.3. Kucaoposa-
cojiep:Kalue OPraHuYecKne COeTNHEHH
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Tema 2.3.1. Cnuprtsl.

Cruprtel. [Tonydenue 3TaHONa OpOKEHHUEM IIIFOKO3BI M THIpATAlled 3TWJICHA. [ MApOKCHIbHAS
rpymna kak (yHKIHOHanmbHAs. [IOHATHE O TPEACNBHBIX OJHOATOMHBIX CIUPTaX. XHMUYECKUC
CBOCTBA 3TaHOJA: B3aMMOJICHCTBHE C HATPHEM, OOpa30BaHUE INPOCTBIX U CIOKHBIX I(PHUPOB,
OKHUCJIeHHE B anbjaerui. [IpuMeHenne sTaHoaa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCJIEICTBUS
U TIpeIyTpeXICHIE.

ImumeprH  Kak TNpenCcTaBUTENh MHOTOATOMHBIX CHHPTOB. KaduecTBeHHass peakmus Ha
MHOTOATOMHBIE CIAPTHL. [IprMeHeHne TanmepuHa.

IpakTuuyeckas padora NeS. PacTBopeHue TiuiieprHa B BOJIE M B3aUMOJICHCTBHE C THIPOKCHIOM
meau(ll).

Tema 2.3.2. denour.

®Denon. Ousnueckue W XUMHUYECKHE CBOMCTBA (eHosia.B3anMHOE BIHMSIHHE aTOMOB B MOJIEKYJIE
(deHoMa: B3aUMOJICHCTBHE C THAPOKCHUIOM HATPHUS M a30THOU KUCIOTOW. [IpumeHeHue dheHosia Ha
OCHOBE CBOMCTB.

Tema 2.3.3. Anpneruasl.

Anpnerunpl.  [lonstTe 00 ampperngax. AubaeruaHas rpynna  Kak — (yHKIHMOHaJIbHas.
dopmanbAeru] U €ro CBOWCTBA: OKHCIEHHE B COOTBETCTBYIOINYH KHUCIOTY,BOCCTAHOBJIEHUE B
cooTBeTcTByOmUil cnupt. IlomydeHue anpaeruaoB OKHUCICHHEM COOTBETCTBYIOIIUX CHHPTOB.
[Tpumenenne popmaibernia Ha OCHOBE €r0 CBOWCTB.

Tema 2.3.4. KapOoHOBBIE KHCIIOTBHI.

KapOonoBsie kuciotel. IloHsTHE © KapOOHOBBIX KHCIOTaxX. KapOokcuiipHas TIpyImma Kak
¢yHKIMOHATBbHAS. ['OMOJIOTHYECKUI PSJl MPENCTbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
[Monyyenne kapOOHOBBIX KHCIOT OKHCJICHHEM allbJCTHIIOB. XUMHUECKUE CBONCTBAa YKCYCHOU
KHCIIOTHI: OOIIIME CBONCTBA ¢ MUHEPATLHBIMY KUCIIOTAMH U PEAKIHS dTepuduKanuu. [[pumeHenne
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BrIcIne )KupHbIE KUCIOTHI Ha IPUMEPE aIbMUTUHOBOM 1
CTEapHUHOBOM.

IpakTuyeckass padora Ne6. CpoiicTBa YKCYCHOIl KHMCIOTBI, o0mmue cO CBOHCTBAMH
MHHEPaJIbHBIX KHCIIOT.

Tema 2.3.5. CnoxHble 3QUPHI K KUPEHI.

Cnoxxnbie 3¢upsl U xupbl. [lonydeHne cinoxHbBIX 3upoB peakiueit srepudukanuu. CroxHbIE
3(¢HUpHI B IPUPOAE, X 3HaueHHE. [[puMeHeHne CI0KHBIX 3(HUPOB HA OCHOBE CBOMCTB.

Kupsl kak ciioxxkabie 3Qupbl. Kitaccndukanus >kupoB. XUMHYECKHE CBOMCTBA JKUPOB: THIPOIH3 U
THIPUPOBAHUEC XKHUIKHUX KUPOB. [IprMeHeHHE )KUPOB HA OCHOBE CBOICTB.MpbLTa.

IIpakTnueckas padora Ne7. Jloka3aTeabCTBO HEMPEAEIbHOIO XapaKTepa KHUJIKOT0 XKHUpa.
LJ




Tema 2.3.6. YrneBonsl.

VYrneBoasl. YrieBoabl, UX Kiaccu(UKanus: MOHOcaxapuibl (TJI0K03a, (pyKTo3a), AUcaxapHibl
(caxapo3a) 1 nonucaxapusl (Kpaxmai U LEeJUII0I103a).

I'nroxo3a — BemecTBO € JBOWCTBEHHOM (DyHKLMEH — aJlbJCrHAOCIUPT. XUMUYECKHUE CBOWCTBA
TJIFOKO3bI: OKHCIIEHUE B TVIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIICHHE B COPOHT, CITUPTOBOE OpPOXKEHMHE.
IIpumenenue riaoKo3bl HA OCHOBE CBOMCTB.

3HaueHWe YIICBOAOB B JKUBOM MpHUpOAe ¥ JKM3HM 4denoBeka. lloHATHE O peaknmsax
MOJMKOHJSHCALINY U THAPOJIN3a Ha IpUMepe B3aUMONPEBPALCHUH: TTII0K03a —> TONHUCaXapul.

Ipakruyeckas padora Ne8. BzaumoeiicTBrEe IJIIOK03bI M caxapo3bl ¢ ruapokcugom meau(ll).
KauecTBeHHas peakiiys Ha KpaxMall.

Jemoncrpanmuu. OkucieHne cnupra B anpieru]. KayecTBeHHbIE peakiyd HA MHOTOATOMHBIC
cnuptel. PactBopuMocTh (eHONa B BoAe mpu OOBIYHOW TeMmmeparype W HpH HArpeBaHHH.
KauectBeHHble peakiun Ha (eHoj. Peakumsi cepeOpsHOro 3epkajia ajblIerdIOB U TIFOKO3BL.
OxkucieHue apIeTHIOB U TIIFOKO3EI B KHCIOTY ¢ momomnibio ruapokcuna mean(ll). Kagecteennas
peaximst Ha kpaxmai. Koywiekius 3upHBIX Macell.

IIpopunbHbie U MpodeccCHOHATBLHO 3HAYMMbIE 3JIEMEHTHI COAepPKaHUsl. MEeTUIOBBINA CIUPT U
€ro HCIO0JIb30BaHUE B KAUECTBE XMMHUYECKOTO ChIpbs. TOKCHYHOCTh METaHOJIa U IIPaBHJIa TEXHUKU
OezomacHOCTH NpU paboTe ¢ HUM. OTWICHIVIMKOIb M €ro IpuMeHeHHe. TOKCHYHOCTh
STHUJICHTJIMKOJIS M TIPaBUJIa TEXHUKU 0€3011acHOCTH NpU paboTe ¢ HUM.

[Monyuenue deHona U3 MPOAYKTOB KOKCOXMMHUUECKOTO IIPOU3BOICTBA U U3 OEH30I1a.
[omukonnencarus  ¢opmanpaeruaa ¢ ¢GeHonoM B (GEHOIOPOPMATIBIESTHIHYI0  CMOITY.
Arneranpnernn. [ToHATHE 0 KeTOHaX Ha MpHUMeEpe areToHa. llpuMeHeHHe aneToHa B TEXHHUKE U
MIPOMBIIINIEHHOCTH.

MHoroo0pa3ue kKapOOHOBBIX KHCJIOT (IIaBeJieBasi KUCIOTa KaK IBYXOCHOBHAS, aKpHUIIOBas KHUCIIOTa
KaK HelpeaeNbHas, OeH30MHas KUCIIOTa KaK apoMaTHIecKast).

[TnenkooOpasyromue Macia. 3aMeHa KHPOB B TEXHHKE HEMHUIIEBBEIM ChIpheM. CHHTETHYECKHE
MOIOIIIE CPEJICTBA.

MornouHokucioe OpokeHHe TIIIOKO3bl. Kucnomonoynsie mnpoaykTsl. CHIOCOBaHHE KOPMOB.
Hurposanue nemntonosst. Ilupoxcunus.

CamocrosiTeJibHasi padoTa 00y4aroIuXCsl.

VYTaeBop! U X poiib B )KUBOH npupoae. CTpoeHue TIOKO3BI: UCTOPHUS Pa3BUTHA NPEACTaBICHUN 1
COBpPEMEHHbIE BO33peHUs. PazBurue caxapHoil npomsinuieHHOcTH B Poccuu. Ponb yriaeBonos B
Moeii Oyaymeit npodeccrnoHabHON AesTenbHOCTH. MeTaHom: XxeMopuiust 1 xeModoous. DTaHOI:
BeJIMyaifiiee 0Jaro ¥ CTPaIIHOE 3J10. AJTKOTOJU3M U ero npomiakTuka. MHOroOaTOMHBIC CIIUPTHI U
Mosl OyayIiast npoQecCHOHANbHAS IEATSIbHOCTh. DOpPManbIeru/] Kak OCHOBA IOJTyUYCHHsI BEIICCTB
U MaTepUANIOB Ui MOEH MpodeCCHOHATIBHOMN JesITeIbHOCTH. MypaBbUHAS KUCIIOTA B MPHPO/IE,
Hayke W mpousBojcTBe. Mcropust ykcyca. CrnoxHbie 3QUpBl U UX 3HAYCHUE B MPHUPOJC, OBITY U
pou3BoaCcTBe. JKUPBI Kak MPOJYKT MUTAHUS M XUMHYCCKOE CHIPhC. 3aMCHA JKUPOB B TCXHUKE
HETHIIEBBIM ChIpheM. HexBaTka mpoI0BONBECTBUS KaK TiTo0anbHas MpobiieMa YeioBedecTBa U Ty TH
ee pemeHns. CpeacTBa TUTHEHBI HA OCHOBE KHCIOPOACOACPKAIINX OPTaHMYECKUX COCHMHEHUI.
Cunretndeckue Moromtre cpenactsa (CMC): TOCTOWHCTBA M HEIOCTATKH.

10




Tema 2.4. AzoTcoaep:kanue OpraHu4ecKne
coennHeHus. Iloanmepnt

Tema 2.4.1. AMUHEL

Awmunbl. [loHsaTHe 00 amMuHaxX. Anu(aTHYECKUEC aMHHBI, WX KJIACCHU(UKAIKS U HOMEHKIATYpa.
AHWINMH, KaK OpraHuYeckoe OcHoBaHue. [lomyueHue aHwianHa W3 HUTpoOeH3o0ma.llpuMmeHeHue
aHWJIMHA Ha OCHOBE CBOMCTB AMHWHOKHMCIIOTEL.

Tema 2.4.2. AMUHOKHCIIOTBI.

AMUHOKHCIIOTH. AMHWHOKHCIOTHI Kak aM(oOTepHble TU(PYHKIHNOHAIBHBIE OpPTaHUYECKHE
COCTMHEHUS. XUMHUYECKHE CBOWCTBA aMHHOKHCIIOT  B3aUMOJICHCTBHE CO IIEI09YaMH, KICIOTaMH
IpyT ¢ ApyroMm (peakiusi MOJMKOHAeHcanun). IlenTuanas cBsi3p U MOJUIENTHABL. [IprMeneHme
aMHUHOKHCIIOT Ha OCHOBE CBOHCTB.

Tema 2.4.3. benku. [Tonmumepst

Benku xak Onomonumepsl. [lepBudnas, BTOpUYHAS, TPETHIHAS CTPYKTYPHI O€NKOB. XUMHUYIECKHE
CBOICTBa OENTKOB: TOPEHHE, NEHATYPAIH, THAPOJIN3, IIBETHBIC peakuuu. bruonormueckue GyHKINN
6enxoB. [Tommmepsl.. benkn u monmcaxapuapl Kak OMOTIOIUMEPHL.

Tema 2.4.5. ITnactmacchl. BonokHa, MX KiacCupUKaIusI.

IInactmaccel. [lonmydeHune moOAUMEpPOB peaknuedl MOJMMMEPH3ALUA M TOJHUKOHICHCAIUH.
TepmoruiacTUYHbIE U TEPMOPEAKTHUBHBIE IIacTMacchl. [IpeacTaBurenu miactmacc.

Bonokna, nx knaccugukarnus. [loaydenue BomokoH. OTIENBHBIC MPEICTABUTEIH XUMHUYECKUX
BOJIOKOH

IIpakTuyeckass padora Ne9.Peiienue 5SKCIEpUMEHTAJIBHBIX 3ajad Ha HACHTH(UKAIMIO
OpraHMYecKHX coequHeHUN. Pacno3HaBaHUe MI1acTMAacC U BOJOKOH.

HdemoncTpauun. B3anmoneiictBue aMMHuaka 1 aHWIMHA C COJISIHOM KUCIOTOM. Peakiusi aHmwinHa ¢
OpomHOIT Bonoi. Jloka3arensCTBO HAMUUUs (DYHKIUOHAJIBHBIX IPYII B PAacTBOPaxX aMHHOKHCIIOT.
PactBopenne u ocaxnmeHue OenkoB. llBeTHble peaknuu OenkoB. ['opeHHe NTHYBETO Tepa H
IEPCTIHON HUTH.

HpodunbHbie U MpodeccHOHATBHO 3HAYHMBIE 3JeMeHThI CO/lep:KaHus. AMUHOKAIIPOHOBAs
kucioTa. KanpoH kak nmpeacTaBUTeNb MOJTHAMHAIHBIX BOJIOKOH. Mconb30BaHue THAPON3a OSIKOB
B MPOMBIIIIJICHHOCTH. TTonuBUHUITXITOPHUT, oJIATeTpaQ TOPITHIICH (Teduton).
®enonopopmanpaerugaple  miactMaccel.  Lemmynona.  [IpomblmmieHHOE — MPOM3BOJCTBO
XMMHUYECKHX BOJIOKOH

CamocTosiTeJibHasi padoTa 00y4aroIuXCsl.

AMMHaK ¥ aMHHBI - OCCKHCIOPOIHBIC OCHOBAaHHWS. AHWIMHOBBIC KPACHUTEIU: WCTOPHS,
MPOU3BOJICTBO, MEPCHEKTHBA. AMHHOKHUCIOTHI - aM(OTCPHbIE OPraHUYECKUEC COCIMHCHHUS.
AMUHOKHCIOTBl - «KUPIHYUKK» OCIKOBBIX MoJieKysl. CHHTETHYECKHE BOJOKHA Ha
aMUHOKHUCIIOTHOM OCHOBE. «JKW3HB 3TO Cmoco0 CyIIecTBOBaHMs OCNKOBBIX TelL..» CTPYKTYpHI
Oemka W ero JECTPYKTypupoBaHue. buonormueckue ¢GyHKnuu OenkoB. benkoBas ocHOBa
ummynutera. CIIUJ] u ero mpodwmnaktuka. [deduuur Oenka B MHUIIEBBIX MPOAYKTAX H €ro
MpeoJoJieHHe B paMKax TIJI00albHON IPOJOBOJILCTBEHHOW NpOrpaMMbl. XUMHS U OHOJOTHS
HYKJICMHOBBIX KHCJIOT.

JAnddepenniupoBannblii 3auer

BCEI'O:

78

JIi1st XapaKTepUCTUKH YPOBHS OCBOCHHSI YUEOHOTO MaTepraia UCTIONB3YIOTCS CIEAYIOINE 0003HAYCHHUS
1. - O3HAKOMUTEJIBHBIN (y3HaBaHUE paHleYe W3Y4YEHHBIX 00HEKTOB, CBOMCTB);




- PENPOYKTHUBHBIN (BBIIOJHEHHUE ACATENBHOCTU IO 00pa3ily, MHCTPYKIIMH I O] PyKOBOJICTBOM)
- IPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIIOJIHEHHUE JIESITEIbHOCTH, PELICHNE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIM3AIIMA YYEBHOU JUCITATLIIAHBI

3.1. Tpe6oBaHuA K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecrevyeHn 0
Peanuzarust yaeOHON AMCIUIUIMHBI TpeOyeT Haluyusi ydeOHOro KaOWHeTa W J1abopaTopuu
XUMHH.

Ob6opynoBanne yaeOHOTO KabUHETa U TabOpaTOpHH:

- MOCAI0YHBIE MECTA MO KOJUYECTBY 00yUYaIONINXCS,;

- pabouee MecToO TMpenojaBaTenisi, OOOPYJOBAaHHOE IEPCOHAJIbHBIM KOMIIBIOTEPOM  C
JUIEH3UOHHBIM WM CBOOOJHBIM MPOrPaMMHBIM OOECIEYEeHHEM, COOTBETCTBYIOIIMM pa3jeiam
MIPOrpaMMbl U MOAKIIOUYEHHBIM K ceTd Internet u cpencTBaMu BeIBOJA 3BYKOBOM HH(OpMaIINY;

- IEMOHCTpPAIMOHHBIN CTO;

- BBITSDKHOM 1IKad;

- yueOHO-HarIAIHbIE TIOCOOMsT W J1abopaTopHOE OOOpYAOBAaHHE: TEPHOIUYECKAs CHUCTEMa
XuMH4ecKuX iemMeHToB .M. Menaeneesa, psia HANPsHKEHUM METAIUIOB, PSI 3JIEKTPOOTPULIATEIBHOCTH
HEMETAIIJIOB, TaOJIMIla PACTBOPHUMOCTHU COJIEH, KUCIOT M OCHOBaHHWM B BOJE, TUIAKATHI MO OOmIEH U
HEOPraHWYeCKOM XUMHUU; IUIAKaThl MO OPraHWYECKONM XHMHUHU, XMMHYECKas IOCyla, XUMUYECKUE
peakTuBbI, 1a0OpaTOpHBIE BECHl M PA3HOBECHI, KOJUIEKIMH: «Mertamib», «[ OpHBIE MOPOIBI»,
«IlimacTMaccsl U BOJIOKHAY, MOJEIH OPTaHUYECKUX BEILIECTB

3.1.2. TexHuveckue cpeacTBa 00y4eHHUs:

- MYJIbTUMEIUNHBIN IIPOEKTOP;

- KOMIBIOTEp MpenoaBaTes;

- IPOEKIIMOHHBIN YKPaH;

- aBTOPCKMM KOMIUIEKT KOMIIBIOTEPHBIX IIPE3ECHTALIUN.
3.2. UudopmanuonHoe odecrieueHue 00yueHust

3.2.1. Y4yeOHUKHU U y4eOHbIE TOCOOHSI

OcCHOBHbBIE HCTOYHUKH:
I"abpuensn, O.C. Xumus i mpodeccuii €CTeCTBEHHO-HAYYHOTO, TEXHUYECKOTO W TYMaHUTAPHOTO
npodueit: yaeonuk / O.C. ['abpuernsH. — M.: Akagemust, 2017. - Tekct: HemocpeCTBECHHBIIN.
3.2.2. JlonoJIHUTEIbHbIE HCTOYHUKH:
1.Tymakoga, 3. P. O61mas u Heopranu4eckasi XuMusi B KpeaTuBHbIX KapTax: Pabouas Terpans / TymakoBa
3.P. - Mocksa :HUI] UH®PA-M, 2017. - 32 ¢.ISBN 978-5-16-106267-8 (online). - Tekcer :
anektpouHbId. - URL: https://znanium.com/catalog/product/945531 (nata oopamenwus: 25.05.2019). —
Pexxum noctymna: mo nmoAmucke.
2. boromomnona, U. B. Heoprannueckas xumusi: Yuebnoe nocobue / boromonona 1.B. - Mocksa :
Ansda-M, THOPA-M, 2016. - 336 c. (ITPODOUns) ISBN 978-5-98281-187-5. - TekcT : 3MEeKTPOHHBIH. -
URL: https://new.znanium.com/catalog/product/538925 (nata oopamenus: 23.05.2019)
3. DnexTpoHHO — OubIMOTEUHAs cucTeMa «Znanium.comy.(Pexxum nocryma:
http://www.znanium.com)
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3.3 Cneundukanus yueOHO-MeTOAUIECKOT0 KOMILJIEKCA

Ne HaunmeHoBaHnue KoauyectBo Tun Hocurens

1 Pabouas mporpamMma 1 DJIEKTPOHHBII

2 CtaHgapT 10 CIeNuaabHOCTH 1 DIEKTPOHHBIN

3 3akoH 00 00pa3oBaHUU 1 DIeKTPOHHBIN

4 KOMITJIEKT OIEeHOYHBIX CPEJICTB 1 DIEKTPOHHBIN

5 Pa3marounblii Matepuan, MpUMEpPHbBIE BapHaHTHI 100 DNIEeKTPOHHBIHN
3aJlaHuK 11 3a4éTa, DK3aMeHa bymakubrit

6 KoMIIekT npe3eHTanuii K JeKIsIM 1 DNEKTPOHHBIN

7 MeTomuieckue peKOMEHIAINN K TTPAKTHIECKIM, 1 DNEKTPOHHBIN
1abopaTopHBIM paboTam,

8 Tabmumsi( nepuoauuecKas cucrema, | 25 IleuaTHble U3MaHUS
Ta0JI. pACTBOPHUMOCTH,IIICKTPOXUMHYEC-I pan

Hanp-g MeTaJ’IJ’IOB)
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUSA JUCHHUIIJINHbI

KOHTpOJ'IL U OIICHKAa PpPE3YJbTAaTOB OCBOCHUA JUCHUIIJIMHBI OCYHICCTBJIISICTCA IIperiogaBaTeieM B IIPOIECCe
MPpOBEACHUA IPAKTUYCCKUX 3aHATHI H ﬂa60paT0pHLIX pa60T, TCCTUPOBAHHNA, a TaKKC BbIIIOJTHCHUS 06y‘IaIOHII/IMI/IC${

MHAWBUAYaJIbHBIX 3aZ[aHHﬁ, ITPOCKTOB, HCCHeHOBaHHﬁ.

PesysabTaThl 00y4eHust
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMS)
pasaen/Tema

@®opMBbI U METOABI
KOHTPOJIS U OLleHKH
pe3yJIbTaTOB 00yuYeHust

Ha3bIBaTh N3YYCHHBIC BCIICCTBA j(¢] 501078

HOMEHKJIATypawm;

«TPUBHATBHOMN MEXIyHapOaHOU

YCTHBIH o1poc,

OTIpEeNIeIATh BAJCHTHOCTh W CTENCHb OKHUCICHHWS XHMHUYECKHX JJIEMEHTOB, THI XHUMI]
COCIMHEHUSX, 3apsi HOHA, POCTPAHCTBEHHOE CTPOCHNE MOJEKYII, THUII KPUCTAJUINIECKOH P
cpensl B BOJAHBIX PacTBOPAx, OKHUCIHTENb W BOCCTAHOBUTENb, HAIIPABICHHE CMEICHHS
BIMSIHAEM Da3INYHBIX (PAKTOPOB, M30MEPHl M TOMOJIOTH, TPHHAIJIE)KHOCTH BEIIECTB K
HEOpPraHUYECKUX U OPTaHUYECKUX COEMHEHUH; XapaKTep B3aUMHOIO BJIMSHHS aTOMOB B
peakuuid B HEOPraHMYECKOM U OpraHMueCKON XUMHUU;

MPAKTUYCCKUC 3aHATUS,
TCCTUPOBAHUC

XapaKTepu30BaTh S-, P-, J-3JIEMEHTHI 110 X IojoxeHuto B [lepuoanueckoii cucreme 1. Y.
MenzeneeBa; o0LIME XUMHYECKHE CBOIMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX M OPraHMYECKHX COEJUHEHHMH; CTPOEHHE M CBOWCTBA OpPraHMYECKHX
coeaMHEeHU# (YIiIeBoI0OpOJOB, CIHHMPTOB, (PEHOJIOB, AJBJIETHIOB, KETOHOB, KapOOHOBBIX
KUCJIOT, aMMHOB, @aMHHOKHCIIOT H YIIIEBOJOB);

MpPaKTUYECKHUE 3aHATUS,
YCTHBIH OIIpOC

O00BSCHATH 3aBUCHMOCTH CBOMCTB XMMHYECKOTO 3JIEMEHTA U 00pa30BaHHBIX UM BEUIECTB OT
nonoxenust B Ilepmommueckoit cucreme J[.M. MenpaeneeBa; 3aBUCUMOCTh CBOWMCTB
HEOpPTraHWYECKHX BEIIECTB OT MX COCTaBa W CTPOCHUS, MPHUPOAY XHMHUYECKOH CBS3H,
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEakIMy OT Pa3iNYHbIX (PaKTOPOB, PEAKIIMOHHOMN
CITOCOOHOCTH OPTAaHWYECKUX COSAMHEHUN OT CTPOSHUS UX MOJICKYT,

YCTHBIH 0IIpoC,
nabopaTopHbIe U
MIPAKTUIECKHUE 3aHATHS

BBITIOJTHATH XUMHAYECKHUMN OKCIIEPUMECHT 110 PACIIO3HABAHUIO BaKHEUIITIX HCOPraHN4CCKUX U
OPraHNYCCKUX BCUICCTB, IMOJIYYCHUIO KOHKPETHBIX BEHICCTB, OTHOCANINXCA K U3YUCHHBIM
Kj1accaM COGI[PIHCHI/Iﬁ;

MIPaKTUIECKHE PaOOTHI

MPOBOAUTH pACUCThI IO XUMUYCCKUM (bOpMleaM 1 YpaBHCHUSAM peaKHHﬁ;

MPAaKTUYCCKUC 3aHATUL

OCYIIECTBIISITH CAMOCTOSITEJIbHBII MOUCK XUMHUYECKOW MH(OpManuu ¢ HCHOIb30BaHUEM
Pa3JIMUHBIX HCTOYHHMKOB (CIIPaBOYHBIX, HAYYHBIX W HAYYHO-TIOIYJISIPHBIX H3JaHHH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa); HMCHONB30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTUH Ul 00pabOTKM W mepeiadd XMMHUY. MH(OPMALMM U €€ NPEACTaBICHUS B
pa3inuHbIX popMax;

CaMOCTOATCJIbHAsA pa60Ta

HCIIOJIB30BATh l'IpI/[06peT€HHLIC 3HaHUSI U YMCHUA B HpaKTPI‘IeCKOfI ACATCIBbHOCTU H
HOBCQHHQBHOﬁ KWU3HU: I TIOHUMAaHUA r00aIbHbIX npo6neM, CTOAIIMNX TICPEN
YCJIOBCYCCTBOM: DKOJIOTHUICCKUX, DOHCPTCTUIYCCKUX U ChIPHbCBBIX,

CaMOCTOSATENIbHAS
paboTa,yCTHBIN Ompoc

0OBSICHEHUS! XUMUUECKUX SBIICHUN, TPOUCXOASIIINX B IPUPOJE, OBITY U Ha MPONU3BOJICTBE,
9KOJIOTHYECKH TPAMOTHOTO MTOBEJICHISI B OKPY KaIOIIel cpene;

caMoCTOsITeNIbHas paboTa,
YCTHBII ONpOC

OLICHKH BITMSIHUSI XHMHYECKOTO 3arps3HEHNUsT OKPYKAIOLICH Cpe/ibl Ha OPraHU3M YeJIoBeKa 1
JIpyTHUE KUBbIC OpTaHU3MBbI, 0€30TIaCHOH paOOTHI C BEIIECTBAMH B JIAOOpATOPUH, OBITY U Ha
MPOU3BOJICTBE;

CcaMOCTOsITeNIbHAs paboTa

ONpEAC/ICHUA BO3MOXHOCTH MPOTCKAHHUA XUMHYCCKUX npeBpameHI/Iﬁ B pa3jIMYHbIX
YCJIOBUAX U OLCHKU HX HOCHCHCTBHﬁ, pacCro3HaBaHusg " I/I,HGHTI/I(I)I/IKaHI/II/I BaKHEHIIIMX
BCLICCTB M MATCPHUAJIOB, OICHKH Ka4YC€CTBa MMUTHEBOM BOJABI M OTIACIBbHBIX ITHIICBBIX

MPaKTUYCCKUC 3aHATHUA,

MPOAYKTOB, KPHUTHYECKOH OICHKH JOCTOBEPHOCTH XHMHUYECKOH  HH(pOpMAaIWHy,
MOCTYMAIOUIeH U3 pa3IMYHbIX HCTOUHUKOB.
3HaHua:
POJIb XUMHUHU B €CTECTBO3HAHUU, €€ CBA3b C APYTMMHU €CTECTBEHHBIMHU HayKaMU, 3HAUECHUE B TECTUPOBAHUE
JKH3HH COBPEMEHHOTO 00IIECTBA;
BaXKHEHIINE XUMHUYECKHE MOHATHUS: BEUIECTBO, XMMHUUYECKHUH 3JEMEHT, aTOM, MOJEKYJa, IPaKTHYECKHE
Macca aTOMOB U MOJICKYJI, MOH, PaJuKall, aJUIOTPOTHS, HYKJIUIBI ¥ U30TOIbI, aTOMHBIE S-, saHATHS,
p-, J-opOutanmu, XUMUYECKas CBs3b, JJICKTPOOTPUIATEILHOCTh, BAJICHTHOCTH, CTEIICHb

TECTUPOBaHUE,

OKHUCIICHHS, THOpHIU3aIs opOuTaneii, MpOCTPaHCTBEHHOE CTPOEHHE MOJIEKYN, MOJIb,
MOJISIpHAs. Macca, MOJISIPHBIH 00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO U
HEMOJIEKYJSIDHOTO CTPOEHHS, KOMIUIEKCHBIE COCIUHEHHS, JWUCIEPCHBIE CHCTEMBI,
HCTHHHBIC PACTBOPHI, IIEKTPOIUTHYECKAS JHCCOIHAINS, KHCIIOTHO-OCHOBHBIE PEAKIIHU B
BOJAHBIX pacTBOpax, TUAPOIU3, OKUCICHUEUBOCCTAHOBICHHE, 3NEKTPOJIM3, CKOPOCTh
XMMHUYECKO peakiMu, MEXaHW3M peaklHM, KaTajiu3, TeIuloBoi 3(QeKT peaxuuu,

OHTAJIbIIWA, TCILIOTA 06pa30BaHI/I${, OHTpONHA, XHUMHUYCCKOC PABHOBCCHUC, KOHCTAHTa

KOHTpOJIbHasl paboTta
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paBHOBECHSI, YTIEPOOHBIN CKeneT, (YHKIMOHAIbHAS TPYIIIa, TOMOJIOTHS, CTPYKTypHas 1
MIPOCTPAHCTBEHHAsT W30MEPHsI, MHIYKTHBHBIA M Me30MepHBIH 3((eKTr, 3meKTpodm,
HyKJIeO(hHII, OCHOBHBIE TUIIBI PEAKIINII B HEOPTaH. U OPraHMYECKON XUMUH,

OCHOBHBIE 3aKOHBI XMIMWH: 3aKOH COXpaHEHHS MACCHI BEIIECTB, 3aKOH MTOCTOSTHCTBA COCTaBa
BemecTs, [lepuonnueckuit 3akon JI.. Menneneesa, 3akoH ['ecca, 3akoH ABoraapo;

MPAKTUICCKUEC 3aHATUA

OCHOBHbBIC TCOPpUU XHUMHUH; CTPOCHUA aTOMa, XAMHUYCCKOM CBA3HU, SHCKTPOHHTH‘IGCKOﬁ

TCCTUPOBAHNUC MPAKTUYCCKHUC

JUCCOLMALUY, KUCJIOT M OCHOBAHUH, CTPOEHUS OPraHUYECKUX U HEOPraHMYECKUX 3aHATHS
COCAVMHEHUI (BKJIIOYAs CTEPEOXMMHIO), XHMHUYECKYI0 KHHETHKY M XUMHYECKYIO

TEPMOJJMHAMHUKY;

KJaccH(UKaIMIO U HOMEHKJIATYPY HEOPraHMYECKHUX U OPraHMYEeCKUX COSANHEHUI; TECTUPOBaHUE
IIPUPOJIHBIE HCTOYHHUKH YIIIEBOAOPOJIOB M CIIOCOOBI MX IepepadOTKH; TECTUPOBaHUE

BEILECTBA U MaTepuaibl, IIUPOKO MCIOJIb3yeMble B MPAKTHUKE: OCHOBHBIE METaJUIbI U
CIUIaBbI, rpaduT, KBapl, MUHCpPAIbHBIC YIOOPCHHS, MHHEPAIbHBIC M OPraHUYCCKUC
KHCJIOTBI, IIEJIOYH, aMMHUAK, YIJICBOJAOPOAbI, (EHON, AaHWIWH, METaHOJ], JTaHOI,
STWICHTJINKOJIb, TJIHIEPUH, (GOpMaNbIETH, aleTaabJeTua, aleToH, TI0K03a, caxaposa,
KpaxMmaJs, KJeTJ4aTKa, aMHHOKHCIIOTHI, O€JKH, WMCKYCCTBCHHBIE BOJIOKHA, KaydyKH,
IJIACTMACCHI, JKUPBI, MbJIA K MOIOIIHE CPEJICTBA.

IpakTHYecKkrue paboThl

22




Pe3syabTaTsl
(ocBOeHHBIE o01IHe
KOMIIETEHIINH)

OcHoBHBIE MOKA3aTeJaH OlleHKH pe3yJjbTara

DopMbI U METO/IbI
KOHTPOJIS M OLEHKH

OK 1. IloHumMaTh CyIIHOCTb U
COILMAaJIbHYIO 3HAUMMOCTh CBOEH
Oynymeit mpodeccuu, IpOosIBIATE K
HEeH yCTOMYMBBIN UHTEpEC

JleMmoHCTpanust HHTEpeca K Oy ayIien
npodeccuu.

VYuactue B MEpONpHUATHSIX
npodeccHoHaIbHOM HAPaBICHHOCTH

Hurepriperanus
PE3yJIbTATOB HAOIIOACHHMA
3a JeSITebHOCTHIO
CTYACHTa B IpoIiecce
00y4YeHHS U OCBOCHUS

npodeccun.
OK 2. Opranu3oBsIBaTh Co0utoieHue U BBINTOJTHEHUE Habmonenne,
COOCTBEHHYIO A€SATECIHHOCTD, (yHKIIMOHAJIBHBIX 0053aHHOCTEH, TECTUPOBAHUE.

BBIOMpATh TUIIOBBIE METOBI U
CHOCOOBI BHIITOJTHEHUS
npodeccHOHaNBHBIX 33/1a4,
oLeHMBaTh UX 3()(HEKTUBHOCTH U
Ka4ecTBo.

COOJIIO/ICHHE TPYIOBOM M TEXHOJOTHYESCKOU
JIUCUUIUINHBI.

Oco3HaHue ey U 3a1a4 IpeIcTosIeH
JIeSITENIbHOCTH, KayeCTBEHHO BBIMOJIHEHHAS
pabora.

IIpoBenenue koHTpoIIA 32
opranuzaiueil paboyero
MecTa.

OK 3. [IpuauMaTh penieHus B
CTaH/IaPTHBIX U HECTAHJAPTHBIX
CUTYalUsIX M HECTH 33 HUX
OTBETCTBEHHOCTb.

AHanu3 pe3yibTaToB ACITEILHOCTH,
caMOaHaJIu3: OTYET O MPOJICIIAHHON padoTe,
BBIBO/I.

Koppekuus cBoeit 1esTenbHOCTH 110
OCHOBHEBIM 3Taram paboTEhI.

[IpuMeHeHHEe pa3THYHBIX METOJOB H CIIOCO0O0B
JUTSL pELICHUS 3a71ay.

Hurepriperanus
PE3yJIbTATOB HAOIIOACHHIMA
3a IeSATEeIbHOCTHIO
CTyJIeHTa B Ipolecce
00y4YeHHS U OCBOCHUS
npodeccun.

OK 4. OcymiecTBisiTh MOUCK U
UCIIOJIb30BaHKE MH(OPMALIHH,
HeoOxoanMoH Juist 3h(heKTHBHOTO
BBIMOJTHEHHS PO(ECCHOHANBHBIX
3a/1a4, Mpo(ecCHOHATLHOTO U
JIMYHOCTHOTO Pa3BUTHSI.

O¢ddekTuBHBI MOUCK HEOOXOAUMO
uH(pOopMaLH.

HaxoxneHre 1 HCIOIb30BAHUE PA3THYHBIX
HMCTOYHUKOB UHPOPMAITUH 7151 3P PEKTUBHOTO
BBITIOJTHEHHS IPO()ECCHOHANBHBIX 3a/1a4.

HaGnronenue u onenka
JOCTHKEHUH
JIeSITENIbHOCTH CTY/IEHTa Ha
MIPAKTUICCKHUX 3aHATHUAX.

OK 5. Mcnonbs3oBaTh
HH(POPMAHOHHO-KOMMYHHUKAIHOH
HbIE TEXHOJIOTHH B
poheCCHOHAIBHOMN ASSTEIbHOCTH.

M3yueHne u UCIIONB30BAHME HOBEWILINX
TEXHOJIOTU IPYU BBIOJIHEHUHN 33JaHUM.
‘YMeHue rpaMoTHO MoJb30BaThess UHTEpHET —
pecypcamu.

HaOmronenre u onieHKa
IOCTHIKEHUH
JIeSITEIPHOCTH CTYACHTOB
Ha TPaKTHYECKUX

3aHATHUAX.
OK 6. PaGotate B komnektuBe u | [IpaBuiibHOE BBICTpaMBaHHE MSHKIMYHOCTHBIX | HaOmojeHue u orieHKa
KoMaHJie, 3PPEKTUBHO OOIIATHCSA C | OTHOLICHUMN B KOJUICKTUBE, C KJIMCHTAMH. JTOCTHKEHUH

KOJIIETaMH, pykoBojacTBOM, | UeTkoe pacmpeneneHue 00si3aHHOCTEH MEXKAY | NEATeIbHOCTH CTYACHTA Ha
MOTPEOUTEIISIMH. yJIeHAaMH KOJIJIEKTHBA MPAKTUUECKHUX 3aHSATHUSX.
OK 7. Bpats Ha ceOs | [IpaBuiIbHOE BBICTpaWBaHHE MEKIMYHOCTHBIX | HaOmroneHne u oreHKa

OTBCTCTBCHHOCTH 3a pa60Ty YJICHOB

OTHOIIICHHI B KOJIJICKTUBE, C HOTpe6I/ITeJIHMI/I.

JOCTHKEHUH

KOMaH/IbI (MOTYMHEHHBIX), JIeATEIbHOCTH CTYJICHTOB
PE3YJIbTAT BBIIOJIHEHUS 33 JaHNU. Ha MPaKTHYECKUX
3aHSATHSX.
OK 8 CamocTOsTENIbHO ONIpeeysaTh | AHATU3 pe3yIbTaToB ACSATEILHOCTH, Hab6mronenne u omeHka
33724 NPO(ECCHOHAIBHOTO U | CaMOaHAIW3: OTYET O MPOJeNaHHON paborTe, JOCTHKEHHUN
JIMYHOCTHOTO pa3BUTHSI, | BBIBOJL. JIeATEIbHOCTH CTYJICHTOB
3aHUMATbC  camooOpa3oBanueM, | Koppekuus cBoel IesATeIbHOCTH IO HA MPaKTHYCCKUX
OCO3HAHHO TUTAHUPOBATH | OCHOBHBIM dTaram padoThl. 3aHATHUSIX.

TIOBBIIICHHUEC KBaJ'H/I(lJI/IKaHI/II/I

[TpumeHeHHe pa3IMuHBIX METOJIOB U CIIOCOOOB
JUIs pelleHus 3aaad.

OK 9. OpuenrtupoBaTbcs B
YCIIOBUSIX YacTOM CMEHBI
TEXHOJIOTHi B IpodeccroHAILHOM
JIESITEIIEHOCTH.

AHanu3 pe3ylbTaToB JCATCIHLHOCTH,
caMOaHaJIu3: OTYET O MPOJICIIAHHON padoTe,
BBIBOJI.

Koppekuus cBoeit 1esTenbHOCTH 110
OCHOBHEBIM 3Taram paboTEhI.

Ha6nronenue u oneHka
JOCTHKEHUH
JIeSITENIbHOCTH CTY/IEHTOB
Ha TPaKTHYECKUX
3aHITHUAX.
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JIMCT UBMEHEHWM U JIONIOJTHEHUM,
BHECEHHBIX B PABOUYYIO TIPOTPAMMY

No HU3MCHCHUA, 1aTa BHCCCHUA U3MCHCHU A, No CTpaHUIbl C UBMCHCHHUCM;

BbLJIO CTAJIO

OcHoBaHue:

HO,Z[HI/ICB JIMna BHECHICTO U3MCHCHU A
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