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1. MACIHHOPT PABOYEM ITIPOI'PAMMbBI YYEBHOM JUCHUITIUHBI
Xumus

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

PaGouass mporpamma pa3paboTaHa Ha OCHOBE TMPUMEPHOM MpOrpaMMmbl Yy4eOHOI
JTUCITUTUIMNHBL  «XUMUS», pEeKOMEHA0BaHHON denepanbHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM
yapexaeHueM «®DenepanbHbli MHCTUTYT pa3BuTus oOpazoBaHus» (PIAY «DOUPO») nns
peanM3aniui OCHOBHOW mpodeccuoHaNbHON oOpa3oBatenbHoil mporpammbl CIIO Ha 0Gasze
OCHOBHOTO 00111eT0 00pa30BaHus C MOJIYYEHHEM CPEIHEro 001ero oopa3oBaHus.

Pabouas mporpamma y4eOHON TUCIUIUIMHBI SBISETCS YaCThIO TMPOTPAMMBbI TIOJTOTOBKH
CIEIHMAICTOB CPETHEro 3BeHa (MpOorpaMMbl IMOATOTOBKH KBaNU(UIIMPOBAHHBIX pabovmX,
cayxamux) B coorBerctBUH ¢ ®I'OC CIIO mno cnemmansHocTH 13.02.11 Texnuueckasi
IKCILIyaTAUMA W OOCHYKUBAHHME  JJIEKTPUYECKOT0 U IJIEKTPOMEXaHUYeCKOro
o0opyaoBanus (10 OTPACJISIM).

PaGouass mporpamma y4eOHON AUCHMIUIMHBI MOXET OBITh HUCHOJB30BaHA JIPYTHMHU
00pa3oBaTeNbHBIMUA YUPESKICHUSIMH MPOPECCUOHAIBHOTO W JIOTOJHUTEILHOTO 00pa3oBaHUs,
pean3yonMI 00pa3oBaTeIbHYIO IPOrPaMMy CPEIHETO 00IIero 00pa3oBaHusl.

1.2. MecT0 IMCHUILIMHBI B CTPYKTYpe OCHOBHOH Npo(eccMOHAIBLHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl: IUCIUIUIMHA BXOAUT B 00II€00pa30BaTEIbHbIN ITUKIL.

1.3. He.]'ll/l H 3a1a4Yi JUCHUMIIJIUHBI — TPQGOBaHI/Iﬂ K pe3yJabTaTaM OCBOCHHUA TUCHUIIJIUHBI:

Pabovas mporpamma opHeHTHPOBaHA Ha JIOCTHKEHHE CIICAYIOMINX IeJeii:

e (dopmupoBanue y 0OydarOIMUXCS YMEHUS OIEHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAaHUS
JUTSL KQXKJTOTO YEeJIOBEKa;

e (opMupoBaHue y 00y4arOUMXCs IEJIOCTHOTO TMPEJCTABICHUS O MUPE W POJIM XUMHUU B
CO3JIaHMHM COBPEMEHHOW eCTECTBEHHO-HAyYHOW KapTUHBI MHpa; YMEHHUS OOBSICHSITH
OOBEKTHl M TPOLIECCHl OKPYXKAIOMIeH JeHCTBUTENBHOCTH: MPHUPOAHOM, COIMAIBHOM,
KYJIBTYPHOH, TEXHUYIECKON CPEIIbI, — UCTIOIB3YS JIJIS ATOT0 XHMHUYECKUE 3HAHUS;

e pa3BUTHE y OOYYAIOIIUXCS YMEHUN pa3nuyaTh (akThl U OIEHKH, CPAaBHUBATH OLICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OIICHOK U CBSI3b KPUTEPUEB C OMpeAeNICHHOM
CHUCTEMOMU IIEHHOCTEH, PopMyIUpOBaTH U 000CHOBBIBATH COOCTBEHHYIO TTO3HUIIUIO;

e nmpuoOpeTeHrne OOYYaIONIMMUCS OTbITa PAa3HOOOPa3HON [eATEeNbHOCTH, TMO3HAHUA U
CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB, HMEIOIINX YHUBEPCAIbHOE 3HAYCHHE ISl Pa3IUIHbBIX
BUJIOB JICATCIILHOCTH (HABBIKOB PEIICHHS TTPOOJIEM, IPUHATHS PEIICHUMN, TONCKA, aHAIH3a
u 00paboTku wuHPOPMAIUU, KOMMYHUKATUBHBIX HABHIKOB, HAaBBIKOB H3MEpPEHUH,
COTPYAHUYECTBA, 0€30MMACHOTO OOPAIIEHUS C BEIIECTBAMH B TTOBCEIHEBHOM KU3HN).

OcBoeHue cojaepKaHusg Y4eOHOW ITUCHUTIIMHBI «XUMH», 00ECIICUNBACT JTOCTHIKEHUE
CTYJIEHTaMHU CIEAYIONINX Pe3y/JIbTATOB:
JIMYHOCTHBIX:
® YYBCTBO I'OPJIOCTHM U YBAKEHHUS K MCTOPUU U JOCTHXKEHHSIM OTEYECTBEHHON XMMHUYECKOU
HAyK{; XUMHUYECKH TPAaMOTHOE TOBEJEHHE B MPOPECCHOHAIBHONU NEATETLHOCTH U B OBITY
pu 0OpalIeHnH ¢ XUMUYECKUMU BEIIECTBAMHU, MaTepUaIaMy U MPOLIeCCaMUu;
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® TOTOBHOCTHh K MPOJOJDKEHUIO OOpa30BaHUS M TOBBIIICHUS KBaTU(HUKAIMU B H30paHHOMN
npoeCCUOHATBHON  JESATEIbHOCTH M OOBEKTHMBHOE OCO3HAHHE POJM  XHUMHUYECKUX
KOMIIETCHIIUH B 3TOM;

e YMEHHME WHCIOIb30BaTh JOCTHXKCHUS COBPEMEHHOM XHMHMUYECKOW HAyKHM MU XUMHUYECKHX
TEXHOJIOTUH /JIsi TOBBIIIEHUS! COOCTBEHHOTO HMHTEJUICKTYAJIBHOTO Pa3BUTHS B BBIOpAaHHOM
npo¢eCCHOHATILHOM 1A TEIbHOCTH.

MeTanpeamMeTHbIX:

® CNOJIb30BAHME PA3JIMYHBIX BUJOB IIO3HABATEIbHOW JEATEIILHOCTH M  OCHOBHBIX
WHTEIJICKTYaIbHBIX Omepanuil (IOCTaHOBKU 3a/1a4u, (OPMYITUPOBAHUS TUIIOTE3, aHAIN3A U
CHUHTE3a, CPABHCHUA, O606HIGHI/I$I, CUCTCMAaTHU3alu, BBIABJIICHUA MPUYUHHO-CIICACTBCHHBIX
CBsI3€H, MOMCKA aHAJIOTOB, (POPMYJIUPOBAHHMS BBIBOJOB) /IS PEIICHUS IOCTaBICHHOMN 3a7a4u,
MIPUMEHEHHUE OCHOBHBIX METOJOB TMO3HaHUS (HAONIOACHUS, HAYYHOTO DKCIIEPUMEHTA) st
W3YYEHHUS PA3IMYHBIX CTOPOH XUMUYECKUX OOBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOM cdepe;

® ICIOJIb30BAHME PA3IMYHBIX UCTOYHUKOB JJISl IOTYYSHHS] XUMUYECKOW HH(OpMAIINH, YMEHHE
OLICHUTH €€ JOCTOBEPHOCTH ISl JOCTHXKEHHS XOPOIUINX PE3YyIbTaTOB B MPO(eCcCHOHANTBHOM

chepe.
IIpexmeTHbIX:

e chopMHUpPOBAHHOCTH MPEACTABIECHUI O MECT€ XMMHUU B COBPEMEHHOW HAyudyHOH KapTHHE
MUpa; MOHMMAaHHE pOJIIM XUMUU B (OPMHUPOBAHMM Kpyro3opa U (PyHKIMOHAIBHOM
rPaMOTHOCTH Y€JIOBEKA JJISl PELICHUS MPAKTUYECKUX 3a/1ay;

® BJAJCHUE OCHOBOMNOJATAIOUMMU XHUMHUYECKUMU TMOHSATUSMU, TEOPUSAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE IT0JIb30BAHNE XUMHUUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

e BJIQJICHME OCHOBHBIMH METOJaMH HAay4YHOTO TIO3HAHMS, WCIOJIb3YEMBIMH B XHMHUHU:
HaAOJIIOJIEHUEM, OINMCAHUEM, HW3MEpPEHUEM, OHKCIEPUMEHTOM; YyMEHHE oO0paldaThIBaTh,
OOBSCHATH pE3yNbTaThl TMPOBEACHHBIX OIBITOB M JeJaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSATh METOIbl TO3HAHUS MPU PELUICHUH NMPAKTUYECKUX 33/]a4;

e chopMHpOBAaHHOCTH YMEHUS J1aBaTh KOJUYECTBEHHBIE OIIEHKH W MPOU3BOJIUTH PACUeThl MO
XUMHUYECKUM (pOpMyriaM U ypaBHEHUSIM;

e BJIAJICHHE NTPaBUJIAMU TEXHUKH 0€30IIaCHOCTHU MPU UCIOJIb30BaHUU XUMUYECKUX BEILECTB;

e chopMHpOBaHHOCTH COOCTBEHHOM MO3MIMU MO OTHOUIEHHIO K XMMHYECKON MH(opManuwy,
MI0JIy4a€MOU M3 pa3HbIX HCTOYHUKOB.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHO#l padoThl

Bun yueOHoi padoThI

Oo6vem uacoe

KOHTPOJIbHBIM paboTaM

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 117
O0s3aTesIbHASI Ay AUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

71a00paTOPHBIE 3aHATHS 19
PAKTUYECKHUE 3aHSTUS 20
KOHTPOJIbHBIE PAOOTHI 5
CamocrosiTesibHas pabora o0yuyaruierocs (Bcero) 39
B TOM YHCIIE:

MOJATOTOBKA COOOIIEHUN MO MPOPHIBHBIM U MPOPECCHOHANIBHO 3HAYUMBIM 8
DIIEMEHTaM COZIEPIKaHUS

MOATOTOBKA pedepaToB, MPE3EHTAIUH, JTOKJIAI0B, COOOIICHHI 110 TeMaM 10
pabora ¢ KOHCHEKTamH, y4eOHOH nuTepaTypod (mo maparpadam, TiIaBam 7
yueOHBIX TOCOOUI, YKa3aHHBIX MPEI0IaBaTeIIeM)

BBITIOJIHCHHE JIOMAITHEH paboThI 7
NOJArOTOBKA K  JlabopaTOopHbIM  pa0oTaM, INPaKTUYECKHUM  3aHATHUSAM, 7

Umozcosas ammecmayus 6 popme: oughghepenyuposannozo 3auema
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2.2. TemaTn4eckuii IJIaH U Co/lep:KaHMe Y4eOHOH AUCHMINVIMHBI . XUMUS

HaumenoBanue Conep:xaHue y4eOHOT0 MaTepHAaJia, JIA00PATOPHBIE U MPAKTHYeCKHE PadOThI, CAMOCTOSTEIbHAsI padoTa O0BeM yacoB YpoBeHsn
pa3zesioB H TeM o0yyammuxcs O0CBOEHHUS
3 4
BBenenne Cosiepkanrie yueOHOro MaTepuaa 2
1 Hay‘-IHI)Ie METOAbI IIO3HAHHA BEUHICCTB U XHUMHYCCKUX siBiaeHuil. Ponb OKCIICPUMEHTA U TCOPUU B XHUMHUH. 1
MopenupoBaHue XUMUYECKUX ITPOLIECCOB.
Pazgen 1. O6mas n 76
HeOpraHHYecKast
XHMHSA
Tema 1.1. OcnoBHbie | ConeprkaHue yueOHOTO MaTepHaia 3
TIOHATHUSA U 3AKOHBI 1 | OcuHoBHble TOHATHS XMMHUH. BemectBo. AtoM. Mornekyna. XuMudecKuil ameMeHT. [IpocTele W CIIOKHBIE 1
XUMHH BemiecTBa. KauecTBeHHBIN U KOIMYECTBEHHBIH COCTAaB BEUIECTB. XMUMHUUYECCKIE 3HAKH U (hopMyibl. OTHOCHTEINBHBIC
aTOMHas U MOJICKYJISIpHas Macchl. KonmmdecTBo BemecTBa. AJIOTPOIIH.
JemoncTpamuu: MoJenn aTOMOB XHMHUYSCKHX JIEMEHTOB. MOJETH MOJEKYJI MPOCTBIX M CIIOKHBIX BEIISCTB
(mapocrtepxkHeBble U Crroapra—bpurieda). Komuteknus mpocTHIX M CIIOKHBIX BellecTB. HekoTopwle BemmecTBa
KonmaecTBOM 1 Moitb. Moniens MoJsipHOTo 00BheMa Ta3oB. Asyutorponust hocdopa, KHCIopoia, OJIOBA.
2 | OcHoBHBIe 3aK0HBI XHMHHU. CTeXHOMETpHs. 3aKOH COXPaHEHUs MAacChl BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa 1
BEIIECTB MOJIEKYJIIPHOM CTPYKTYphI. 3aKOH ABOTaIpoO U CJIEJICTBUS UX HETO.
3 | PacuerHble 3a1aun Ha HAXOXKICHHE OTHOCHTEJILHOW MOJICKYJIIPHOM Macchl. PacueTHble 3a1a4yu Ha OIMpec/icHHE 1
MACCOBO# JIOJIM XUMUYECKUX JIEMEHTOB B CJIOXKHOM BEIECTBE.
KonTpouabHas padora no teme «OCHOBHBIC IOHATHS U 3aKOHBI XUMUM 1
CamocrosiTeJibHAast pa6oTa 00y4JaroNINXCs: 2
Pabora ¢ koHCIIekTamu, yaeOHBIMHU TOCOOMSIMHA. [ToATOTOBKA K KOHTPOJIBFHOU padoTe. BrimonHeHne qoMariHeii paboThl.
[oxaroToBka coobuieHnt M0 MPOPHUIBHEIM U TIPO(ECCHOHATEHO 3HAYUMBIM JJIEMEHTAM COJICPKAHHS:
AsmorpornHbie MoauUKaIUK yriepoaa (anma3, rpadur), Kuciopoaa (KHCIopo I, 030H), 0J0Ba (cepoe u 6es1oe 0J10B0).
IToHsiTHE O XUMHUYECKOU TCXHOJIOTHH, 6I/IOTeXHOHOFI/II/I 1 HAHOTCXHOJIOTHUH.
IMoaroroBka pedeparos, Mpe3eHTAIHIA, JOKIA0B, COOOIICHHUH 110 TeMaM:
1.buoTexHoOTHS ¥ TeHHAs HHXeHepus — TexHoyoruu XX| Beka.
2.HaHOTeXHONOTHSI KaK MIPHOPUTETHOE HATIPABJICHUE Pa3BUTHS HAYKH U MPOU3BOJICTBA B Poccuiickoit deneparum.
3.AI0TpONUs. METAJLIIOB.
Tema 1.2. CopepxaHue yaeOHOro Marepuaia 3
Iepuoanueckuii 1 | MMepuoauueckuii 3axoH JI.M. MengeneeBa. Otkpoitue JI.MI. MenneneeBsiM Ilepuomndeckoro 3akoHa. 1
3aKOH U [lepronnaeckuii 3axoH B popmynuposke .M. Menneneera. [lepnonndeckas Tabnma XUMHIECKUX 3JIEMEHTOB —
Iepuoanyeckasi rpaduyeckoe 0ToOpakeHHe MEepHOIUYecKoro 3akoHa. CTPyKTypa NMepuoudecKoi TaONuIpl: nepruojpl (Majbie 1
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CHCTEeMA XHMHYEeCKHX
ayementoB JI.HU.
MemnpeneeBa,
CTpOeHHue aToMa

OosbInve), rpyIbI (T7aBHAs U MOOOYHAs).
Hdemoncrpanuu: Pasmuansie ¢opmer [lepmonmdeckoit cuctembl xuMudeckux snementoB J[.M. Menneneesa.
JwHamudeckue TabIuIp! 1 MoaenupoBaHus [leproanaeckoil CHCTEMEI.

2 | CTpoenue atoma u nepuoauyeckuii 3axkon .M. MenaeneeBa. AToMm — ciokHast gacTuna. Japo (IPOTOHBI H
HEHTPOHBI) U 37eKTpoHHAs obOonouka. M3otomsl. CTpoeHHE 3JIEKTPOHHBIX 00O0JIOYEK aTOMOB JJIEMEHTOB MAIbIX
niepro1oB. OCOOEHHOCTH CTPOCHUS ICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIIHUX IIEPHOAOB (TIEPEXOTHBIX
sneMenToB). [loHaTre 00 opOuTasix. S-, p- u d-OpOuranu. DIEKTPOHHbIE KOHYUTYPAIIMd aTOMOB XUMHYECKUX
3JIEMEHTOB.

CoBpeMeHHasi (OpPMYJTHPOBKA MEPUOANYECKOrO 3aKOHA. 3HAYCHUE MEPHOJUYECKOTO 3aKOHA M IMEPUOAMYECKON
cucteMbl XuMuueckux 3iemeHToB .M. MeHneneeBa nns pa3BUTHUS HAyKU M MOHUMAaHUS XUMHUYECKOW KapTHUHBI
Mupa.

JeMmoncTpaumu: DIEeKTpU3allvs TeJI U UX B3aUMOJICIICTBHE.

IIpakTHyeckue 3aHATHS .

Ilepunoauueckuii 3axon .M. Menneneesa.

MopenupoBanue nocrpoeHus [leproauyeckoii TaOIUIbl XUMHUUECKHX JIEMEHTOB.
CrpoeHne 3JIeKTPOHHBIX 000JI049EK aTOMOB.

KonTpoabsHnas padora no teme «llepruoguueckuii 3akon u [leproanueckas cuctemMa XuMuieckux aneMenTos .M.
MeHjeneeBa U CTPOCHHE aToOMay

CamocTosiTe1bHast padoTa 00yJaroNUuXCs:

PaboTa ¢ koHCTIEKTaMU, yaeOHBIMH TTOCOOUSIMU. [TOATOTOBKA K JIaGOpATOPHOI U KOHTPOJILHOU paboTam.

[ToaroroBka cooOLIeHUH 0 MPOGMIBLHBIM U MPO(YECCHOHAIBEHO 3HAYMMBIM 3JIEMEHTaM COZEPKaHuUs:
PagnoaktuBHOCTS. Mcrionb30BaHNe pagioakTUBHBIX H30TOIOB B TEXHUUYECKHUX IEJIIX. PEHTTEHOBCKOE M3IYYEeHUE U €T0
UCIIONIb30BaHKE B TEXHUKE M MeMIMHE. MoaennpoBaHue Kak METO/] TPOTHO3MPOBAHUSI CUTYAIIMH Ha IPONU3BOJICTBE.
[Noaroroska pedeparos, Npe3eHTANNH, JOKJIAA0B, COOOIICHHH 110 TEMaM:

1.XKu3nb u nesrensHocts .M. Menneneena.

2.«[lepnoanveckoMy 3akoHy Oyayiiee He TPO3UT Pa3pyIICHUEM. ..».

3.Cunte3 114-ro ameMenTa — TpuyM() POCCHUCKHAX (YU3UKOB-SICPITUKOB.

4.M3oTomsl BogOpOA.

Tema 1.3.
CTpoeHue BelecTBa

CopepxaHue yaeOHOro Marepuaa

1 | NonHas xummnyeckasi cBsi3b. KaTHOHEI, X 00pa3oBaHKe M3 aTOMOB B pe3yJIbTaTe MpoIecca OKUCICHUSI. AHHOHBI,
nx oOpa3oBaHHE U3 AaTOMOB B pPe3yJbTaTe Mpoliecca BOCCTaHOBICHUSA. IOHHASI CBA3B, KaK CBSI3b MEXAY KaTHOHAMH
1 aHHOHAMH 3a CYET 3JIEKTPOCTATHYECKOTO MpUTsHKeHus. Kiraccmdukamys HOHOB: MO COCTaBy, 3HAKy 3apsna,
HaJIMYUIO THApaTHOW o06osouku. MoHHBIE KpHcTauMyeckue perieTkd. CBOHCTBA BELIECTB C MOHHBIM THIIOM
KPHUCTaJUIMYECKOH PELIeTKH.

JemoncTpammu: Mojenb KpUCTAIIMYECKOW pemeTkn xjopuaa Hatpus. OOpasnmbsl MHHEpaloB C HOHHOH
KPHUCTAJUIMYECKON PEeNIETKON: KallbIUTa, TAINTA.
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2 | KoBajenTHasi xumMuuyeckasi cBfi3b. MexaHn3M o00pa3oBaHUs KOBAaJCHTHOH CBsI3M (OOMEHHBIH M JJOHOPHO-
aKLENTOPHBIN). DJIEKTPOOTpHLATENbHOCT. KOBaleHTHBIC TOJSpHAS W HENmoJspHas CBI3H. KpaTHOCTB
KOBAJICHTHOH CBSI3H. MOJEKYJIApHBIE M aTOMHBIE KPHCTaUIMYeCKHe pemeTkd. CBOHCTBa BEIIECTB C
MOJICKYJIIPHBIMA M @aTOMHBIMH KPUCTAJUTMYECKUMH PEIICTKAMH.

JemMoHcTpanuu: Mogenn KpUCTAUTMUECKUX PEIIETOK «CYXOro JIbIay (WM Hona), anMasa, rpaduTa (MK KBapIa).

3 Meraminyeckasi cBsi3b. MeTaummaeckas KpUCTAJUIMYECKasd PEIICTKa W METANINYECKass XHUMHUYECKasA CBA3b.

dusnyeckre CBOMCTBA METAIIOB.

4 | ArperaTHble COCTOSIHHS BellleCTB ¥ BOJOPOIHAsI CBs3b. 1BEp/IOE, KHUIKOE M Ta3000pa3HOE COCTOSHUS BELIECTB.
[lepexon BemecTBa U3 OHOTO arperaTHOTO COCTOSHUS B ipyroe. BogoponHas cBs3b.
JemoncTpanun: [Ipudops! Ha JXUIKUX KPUCTAIIIAX.

5 Yucroie Belecrsa 1 CMeECH. Ilonstre o cMecu BemecTB. I oMoreHHBIC U TETCPOTCHHBIC CMCCH. CocTaB cMecei:
00BeMHAasT 1 MacCOBas JOJIM KOMIIOHCHTOB CMECH, MaCCOBas O0JIA HpPIMeCGfI.

6 | Jucnepcuble cucrembl. IloHstne o aucnepcHod cucreme. JlucmepcHas ¢asza W JUCIEPCHOHHAs Cpera.
Knaccmbnkaunﬂ JUCIICPCHBIX CUCTEM. Ilonsarue o KOJIJIOMJHBIX CUCTCMaAXx.

JemoncTpamun: O0pa3ubl pa3iMyHbIX JAUCIIEPCHBIX CHUCTEM: dMYIBCHH, CYCIIEH3HMH, adpo30JieH, rejaei u 30JeH.
Koarymsums. Cunepesuc. D dexr Tunpans.

IIpakTHyeckue 3aHATHUS:
YucTeie BeliecTBa U CMECH.

JlaGopaTopHbie padoThI:

JlucniepcHele CUCTEMBL.

[IpurorosneHue cycneH3un kKapOooHaTa KalbIus B Boje. [lonydeHue sMyIbcHd MOTOPHOTO Macia. O3HaKOMIICHHE CO
CBOMCTBaMH TUCHEPCHBIX CUCTEM.

KonTpoabHas pa6ora no reme «CTpoeHHE BELIECTBA

N

CamocTosiTebHAsi pad0Ta 00yJIAFOITUXCS:

Pabora ¢ koHCIIekTamu, ydeOHBIMU TOCOOMsIMA. [ToaroTOBKA K TaO0OpaTOPHOI M KOHTPOJIBHOH padoTaM. BreimonHeHue
JIOMAaIrHeH paboTHL.

IMoaroroBka coobmeHnit MO TPOPHUIBHBIM U MPOPECCHOHATHHO 3HAYMMBIM 3JIEMEHTaM cojepxaHus: [lomspHOCTh
CBSI3M M TOJSIpHOCTE Mojekynsl. KownpeHcamust. Texydects. Bosronka. Kpucrammmzanms. CyOnumanus u
necyonmumanus. AHoManuu (u3ndeckux CBOHCTB Boabl. JKuakue KpucTautel. MUHEpaasl M TOpHBIE HOPOIBI Kak
MIPUPOJIHBIE CMECH. DOMYIIbCUU U CYCTIEH3WH. 301 (B TOM YHcie adpo3oiu) u renu. Koarymsmus. Cunepesuc.
TToaroToBka pedeparoB, mpe3eHTAINH, TOKIaI0B, COOOIIEHI Ha TEMBbI:

1.IT;ma3ma — yeTBepTOE COCTOSIHHE BEIECTBA.

2.AmopodHBIe BenecTBa B IPUPOJIE, TEXHUKE, OBITY.

3.I'pyboaucniepcHbIe CUCTEMBI, MX KIACCHU(PHUKAIUS U UCIIOIh30BaHKUE B MPO(PECCHOHAIEHON eATETHhHOCTH.

4 KocMmeTHyeckue reiu.

5.ITpumeHeHue cycrneH3uil 1 YMyIbCUI B CTPOUTEICTBE.
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6.M1/1Hepam,1 1 T'OPHBIC MMOPOJAbI KaK OCHOBA J'II/ITOC(bepLI.

Tema 1.4,
Boaa. PacTBopsl.
DJIEKTPOJIUTHYECKAS
JHCCOMATIUST

Coneprxanne yueOHOTo MaTepHaia

1 | Boxna. PacrtBopnl. PacTBopenme. Boma xkak pactBoputens. PactBopuMocTs BemecTtB. HacwimieHHbIe,
HEHACHIIICHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBHCUMOCTh PACTBOPUMOCTH Ta30B, )KUAKOCTEH M TBEPABIX BEIIECTB
OT Pa3JINIHBIX (PAaKTOPOB.

MaccoBast 1011 pacCTBOPEHHOTO BEIIECTBA.

JemoncTpanun: PactBopumocTs BenecTB B Boge. CoOupaHue ra3oB METOJJOM BBITECHEHHUS BOAbL. PacTBopeHue B
BOJIE CEpHOM KUCIIOTHI M coiieil aMMoHus. OOpaslbl KpUCTALIOTHAPATOB. M3roTOBJICHUE THUIICOBOM MOBS3KH.
[IpuroroBneHue xeCTKON BOJBI U yCTpaHEHHE ee skecTKOCTH. MoHuTsI. O6pa3iisl MUHEPAIbHBIX BOJA PAa3IMYHOIO
Ha3Ha4YCHU.

2 | DaekTpoJauTHYeCKasi TUCCONMUANMS. OJCKTPOIUTHI W HEIJIEKTPOJHUTHL. DJICKTPOJIUTHYECKAs AMCCOLMAIHSL.
MexaHu3Mbl 3JIEKTPOIUTUYECKON AUCCOLMALUU JUI1 BELIECTB C DPA3JIMYHBIMM TUIAMM XHMHUYECKOH CBSA3HU.
l'unpaTupoBaHHBIE W HETHUApPAaTHPOBaHHBIE HOHBL. CTENEeHb 3JIEKTPOIUTHYECKOl auccormanuu. CunbHble U
ciabble AeKTPOIUTHI. OCHOBHBIC TTOJIOXKECHUS TEOPHHU HIIEKTPOIUTHYECKOH qucconuaniy. KucmoTsl, OCHOBaHUS U
COJIN KaK DJIEKTPOJIUTHI.

Jemoncrpanuu: VcnelTaHue pacTBOPOB 3JNEKTPOIMTOB U HEINIEKTPOIUTOB HAa MpPEeAMET IUCCOLUALHH.
3aBHCHMOCTbh CTETIEHH JJIEKTPOJUTHYECKOH HCCOLMAINK YKCYCHOM KHCJIOTHI OT pa30aBiieHHs pacTBOpa.
JIBIKEHHE OKpPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM HOJIE.

IIpakTnyeckue 3aHATHA:

JKecTkocTh BOABI M CLIOCOORI €€ YCTpaHEHHUS.

[Ipurorosnenne pacTBOpa 3a1aHHOW KOHIICHTPALIHH.

Pemenne 3a/1a4 Ha MacCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA.

Konrtpoabnast pagora no teme «Boxa. PacTBopbI. DIEKTPOIUTHYSCKAs! AUCCOLUALIHSY

CamocTosiTe1bHasi padoTa 00yJIaroNUuXCs:

Pabora ¢ koHCIIekTamu, y4eOHBIMU TOCOOHSIMHU. [ToAr0TOBKA K MPaKTHUECKUM 3aHATUSAM, KOHTPOJIBHOM paboTe.
Brmonnaenue nomanraeii paboTHL.

[MoaroroBka cooOIeHU# O MPOGUIBLHBIM U MTPOPECCHOHANIBHO 3HAYMMBIM 3JIEMEHTaM CoJiepikaHus: PacTBopeHune kak
¢busmnko-xuMuueckuii npouecc. TeroBsie 3 dexTs pu pactBopenun. Kpucraoruaparsl. [IpiMeHeHue BObI B
TEXHUYECKUX IeNaX. JKecTKOCTh BOABI M CTIOCOOHBI ee ycTpaHeH!s. MuHepalbHbIe BOIBI.

IToaroToBka pedeparos, Mpe3eHTaINH, TOKIAI0B, COOOIIEHUI Ha TEMBI:

1.CoBpemMeHHBIE METOABI 00€33apaKMBaHUS BOJIBI.

2.PacTBOpHBI BOKPYT Hac.

3.Bona kak peareHT ¥ Kak cpejia Uil XMMUYECKOTo Ipoliecca.

4.Turisl pacTBOpOB.

5.Kuznp 1 gestensHOCTh C. AppeHnyca.

6.Bkya 0TeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH MIEKTPOIUTHUECKON MCCOIMALIIH.
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7.YCTpaHeHI/Ie JKECTKOCTH BOJblI HA NIPOMBIIIJICHHBIX MPCANPUATHAX.

Tema 1.5.
Kinaccnduxanus
HeOPraHu4YecKuX
COeIUHEHUI U uX

CBOJiCTBa

Coneprxanne yueOHOTo MaTepHaia

1 | Kucnorsl u ux cBoiicTBa. KuCIOTBI Kak 3JIEKTPOIMTHl, WX KIacCH(GUKANWS IO Pa3IMIHBIM HPU3HAKAM.
XUMHYECKHE CBOWCTBA KHCIOT B CBETE TEOPHM ODICKTPOIUTHIECKOW auccormanud. OcoOeHHOCTH
B3aMMOJICHCTBHS KOHIICHTPHUPOBAHHOM CEPHOI M a30THON KUCIOT ¢ MeTaimiaMd. OCHOBHBIE CITOCOOBI MOTyYCHHUS
KHCJIOTHI.

JdeMoncTpauuu: B3anMopelicTBue a30THON M KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT ¢ METaJlJIaMU.

2 | OcHoBanusi M uXx cBoiicTBa. OCHOBaHMS KaK JIEKTPOJMTHI, MX KIACCU(PHKAIMI 10 Pa3IMIHBIM IIPU3HAKaM.
XUMUYECKUE CBOICTBA OCHOBAaHMM B CBETE TEOPUM DJIEKTPOIMTHYECKOM auccouuauuu. PasnoxeHue
HEpacTBOPUMBIX B BoJie OCHOBaHHH. OCHOBHBIE CIIOCOOBI TTIOJTyYEHUS! OCHOBAHUIA.

Jemoncrpanun: [Toxyyenne u cBoiicTBa aM(pOTEpHOTo THAPOKCUIA.

3 | Cosnm n nx cBoiicrBa. Conu Kak 31eKTposuThl. CoJM CpeHue, KUCIble U OCHOBHBIE. XIMUYECKH CBOWCTBA COJIEH
B CBETE TEOPUH IIEKTPOIUTHIECKOI arucconuanyuu. CrocoObl OTyYSHUS CONEH.

I'mnponus coneil.

Jdemoncrpamuu: Heobpatumerid ruaponu3s kapouna Kanbius. OOpaTHMBIH THIPOIN3 COJCH Pa3IMIHOTO THIIA.

4 | Okcuasl 1 ux cpoiicTBa. ConeoOpasyromue U HecoseoOpasyromue OKCHabl. OCHOBHBIC, aM(OTEpHBIC H
KHCJIOTHBIC OKCHJBI. 3aBHCHMOCTh XapaKTepa OKCHIAAa OT CTEICHH OKWCJICHHS OOpa3yIoIIero ero MeTalia.
Xumuueckre cBoiicTBa okcuaoB. [loydyeHne okcuioB.

Jemoncrpamuun: ['operne pochopa i pacTBOpEeHHE IPOTyKTa TOPSHHUS B BOJIC.

JlaGopaTopHblie padoThbI:
W3y4yeHue CBOMCTB KUCJIOT U OCHOBAHUI.
BzaunmopnelictBue coneil ¢ Mertajuiamu. Bzaumonelicteue coneil apyr ¢ apyrom. I'uapoins coseil pa3jingyHOro Tuna.

CamocTosiTebHAsi pad0Ta 00yJIAFOITUXCS:

Pabota ¢ koHcniekTamMHu, y4eOHbIMU 11ocoOusiMu. [ToroToBka K 1abopaTopHbIM U KOHTPOJILHOI paboTam. BeimnonHeHue
JoMariHeil paboThl.

[ToaroroBka cooOmieHHid MO NPOGHUIBHBIM M MPOPECCHOHATIBHO 3HAYMMBIM JJIEMEHTaM cojepkanus: [IpaBuia
pa3baBneHHs CEepHOM KHCIOTHL. Vcrmonp3oBaHME CEPHOM KHCIOTHI B TNPOMBIIUICHHOCTH. Enkme memodm, HX
WCIIONIb30BaHNE B TPOMBINUICHHOCTH. ['aleHass W HeramieHash W3BECTh, €€ NPHMEHEHHE B CTPOUTENbCTBE. [HIC u
anebactp, runicoBanue. [lonsarue o pH pactBopa. KucnorHast, menodynas, HeHTpanbHas Cpeabl pacTBOPOB.

[Moaroroska pedeparos, npe3eHTaNN, JOKIAI0B, COOOIIEHUI HA TEMBI:

1.CepHast KuCnoTa — «XJ1e0 XUMHYECKOH IPOMBIIITIECHHOCTH.

2.Mcrionp30BaHNE MUHEPAIBHBIX KUCIIOT HA IPEIIPHUSTUSIX PA3IMIHOTO IPOQHIIS.

3.0Kcuabl ¥ CONMM KaK CTPOUTEIbHbBIE MAaTEPUAIBL.

4 Ucropus rumca.

5.IToBapeHHas coJIb KAaK XUMUYECKOE CBIPBE.

6.MHoromMKHil KapOOHAT KAJBIHSL: B IPHUPOE, B IPOMBIIIIICHHOCTH, B OBITY.
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Tema 1.6.

XuMHYecKHe peakuuu

Cojepxanne yueGHOrO MaTepuana

1 | Knaccnpukanuss XHMHYeCKHX peakuuil. Peakuuu coequHeHuWsi, pas3lIOKEHUs, 3aMelleHus, oOMeHa.
Katamuriueckne peaknmu. OOpaThmble W HeoOpaTumble peaknud. |'OMOTEHHBIE M TETEPOTEHHBIC PEAKIUH.
OK30TepMUYECKHE W SHIAOTECPMHUYECKUE PeaKIud. TermoBoi 3((eKT XUMHYeCKHX peakiuid. TepMoXuMudecKkue
YpaBHEHUS.

JemoncTpanun: IIpumeps! HeoOpaTUMBIX peaknuii, HAYMHX ¢ 00pa30oBaHUEM 0CaIKa, a3a WU BOJBI.

2 | OKHCIUTENBbHO-BOCCTAHOBUTENbHBIe peaknuu. CreneHp okucieHus. OKHCIHTENb W BOCCTAHOBJICHUE.
BoccranoBurens W okHcICHHE. MeTO SJEKTPOHHOTO OalaHca IS COCTaBJICHHS YPaBHEHHWH OKHCIHTEIBHO-
BOCCTAHOBHTEIEHBIX PEAKITHA.

Jemoncrpanun: Mogens a5ektposusepa. Mojenb 3JeKTPOJU3HOM BaHHbI AJ1s1 OJTyYEHUs aTFOMUHUS.

3 | Cxopocth xuMuyeckux peakmuii. [IoHsATHE O CKOPOCTH XMMHYECKMX pPEaKIUH. 3aBHCHMOCTb CKOPOCTH
XMMHUUYECKHX peaklUid OT pa3iIM4HbBIX (HaKTOPOB: INPHPOJbI PEArupymoLIMX BEIIECTB, WX KOHIEHTpAlWH,
TeMIepaTypbl, IOBEPXHOCTH CONPUKOCHOBEHHUS U UCIOJIB30BAHUSA KaTaJIN3aTOPOB.

JemMoHcTpanuu: 3aBUCHMOCTh CKOPOCTH PEAKIMM OT IPUPOABI pearupyrolluxX BeIlecTB. B3aumopelcTsue
pacTBOPOB CEpHOIM KHUCIOTHI C pacTBOpaMH THOCYJb(aTa HATpUs Pa3IMYHOW KOHIEHTpPALUU M TeMIeparypbl.
Moenb KUIAIIEro ciiod. 3aBUCHMOCTh CKOPOCTH XMMHUUYECKOH peakuu OT MPUCYTCTBUS KaTaIu3aTopa Ha MpuUMepe
Pa3oXKeHNUs NEPOKCHAA BOJIOPO/Ia C MOMOIIBIO IMOKCH/Ia MAPTaHIIA ¥ KaTalasbl.

4 | O6paTuMocT, XHMHYECKUX peakmuid. OOpaTUMble W HEOOpaTHMBIC peaKIWH. XUMHYECKOE PaBHOBECHE H
CHOCOOBI €r0 CMENICHUSL.

JlaGopaTopHbie padoThbI:

Peakmms 3aMerneHns Me XKeJIe30M B pacTBOPE METHOTO KyIopoca.
Peaxkiuu, uayuiie ¢ 00pa3oBaHHEM OCaJIKa, Ia3a UK BOJBI.

CkopocTh 1 00paTUMOCTh XMMUYECKHX peakuunii. Karamms.

W3yueHne BIMAHUS Pa3IMYHEIX (PaKTOPOB HA CKOPOCTh XMMHUUECKHUX PEAKIIHH.

CamocTosiTe1bHasi padoTa 00yJaroNuuXCs:

PaboTa ¢ koHcniekTamu, yueOHbIMH 1TocoOusiMu. [ToAroToBKa K J1a00paTOPHBIM U KOHTPOJIBHOW paboTaM. BeinosiHeHne
JIoMariHeil paboTshl.

[loaroroBka coobuieHui 1O MPOQHUIBHEIM M NMPOQGECCHOHATBHO 3HAYMMBIM 3JeMEHTaM cojepskanus: [loHsatue 00
JNEKTpOoNM3e. OIEKTPOJIU3 pPACIUIaBOB. OJEKTPOJIIM3 PACTBOPOB. OJIEKTPOJIUTHUECKOE IOMYyYEHHE aITIOMUHUS.
[IpakTHyeckoe MpUMEHEHHE 3JIeKTpoau3a. [anpBaHomIacThKa. [anpBanocterus. PaguHpoBaHue IIBETHBIX METaJUIOB.
Karanu3. T'omoreHHele W reTeporeHHble KaTanmzatopbl. [IpomoTopel. Karamuruueckwme simpl.  MHruOGuTopsl.
[IpousBoacTBO aMMHaKa: ChIpbe, anmnaparypa, HayqHble IPHUHIIUIIBL.

[Moxaroroska pedeparos, npe3eHTaNN, JOKIAI0B, COOOIIECHUI HA TEMBI:

1.Peakiust ropeHHs Ha IPON3BOICTBE.

2.Peaknus ropeHus B OBITY.

3.BupTyansHOe MOJETUPOBAHNE XUMHUYECKUX IPOIIECCOB.
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Tema 1.7. CosiepkaHue yueOHOro MaTepuaa
Metanasl u 1 | Meranabsl. OcoOEHHOCTH CTPOCHUSI aTOMOB M KpuctaiioB. dusnyeckue cBolicTBa MmerayuioB. Kiaccnduxanms
HEMeTaJLJIbl METAJUIOB TI0 Pa3MYHBIM IpHU3HAKAaM. XUMHYECKHE CBOHCTBA METAJUIOB. DIIEKTPOXUMHUYCCKUHN Psll HANIPSKCHUN

MetayuioB.  Mertammorepmus.  OOmue  cmocoObl  MOJMYYCHHS  MeTalwioB. [loHATHE O  MeTaJUTyprHu.
[MupomeTtammyprusi, THAPOMETAIUTYPTHA U dJIeKTpoMeTauTyprus. CIutaBbl YepHBIE U [IBETHEIE.

Hemoncrpanuu: Komreknns MeramioB. BzanmoseiicTBre MeTaioB ¢ HeMeTauIaMu (JKene3a, IIMHKA U aTFOMIHAS
C Cepoil, amOMHUHHUS C HOIOM, CYpbMBI C XIIOpOM, TOpEHHE JKeie3a B Xxiope). l[opeHWe MeTayioB.
AJIOMUHOTEPMUSL.

2 | Hemeranasl. OCOOCHHOCTM CTpOEHHSI aTOMOB. HeMmeTauisl — HpOCTBIC BellecTBa. 3aBHCHMOCTH CBOMCTB
rajJoreHoB OT uX TnosioxkeHus: B Ilepuommueckoit cucreme. OKHUCIUTEIbHBIE M BOCCTAHOBUTENIBHBIC CBOWCTBA
HEMETAaJUIOB B 3aBUCUMOCTH OT UX TOJIOKEHUS B PAIY JIEKTPOOTPULIATEIBHOCTH.

Jdemoncrpanuu: Komtexnus HemeramuioB. I'opeHune HemeTamnoB (cepsl, ¢ocdopa, yria). BeirecHenue menee
AKTHBHBIX I'aJIOTEHOB U3 PACTBOPOB MX COJIei OoJiee akTHBHBIMH rajioreHaMu. Kosiekiun npoayKuui CHIIMKaTHOM
NPOMBIIUIEHHOCTH (cTekna, (apdopa, QasHca, HEMEHTa pasMYHBIX MapoK M Ap.) Mojelb NPOMBIIIIIEHHON
YCTaHOBKH JIJIsl IPOU3BOJICTBA CEPHOM KHCIIOTHI.

JlaGopaTopHbie padoThI:

3aKaika ¥ OTITyCK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYpaMH CEpOTo U OEJIOTO YyryHa.
Pacmo3naBanue pyn xenesa.

[IpakTnyeckue 3aHATHA:

Mertamnel. Hemertamsl.

[Tonydenue, cobupanue U pacro3HaBaHUE ra3oB.
PeHIeHI/Ie OKCIICPUMCHTAJIbHBIX 3aJ1a4.

CamocTosiTeTbHasi pad0Ta 00yJIaArOITUXCS:

Pabora ¢ koHCTIeKTamMH, yueOHbIMU MocoOusiMU. [ToIroToBKA K J1a00paTOPHBIM U KOHTPOJILHOM paboTe, MpakTHYEeCKUM
3aHATUSAM. BBITIOJIHEHHE ToMalTHeW paboThlI.

[loaroroBka cooOmeHNH MO MPOQHUIBHBIM M NPO(ECCHOHATFHO 3HAYMMBIM 3JeMeHTaM cojepxkanus: Kopposus
METaJUIOB: XMMHYECKas M 3JIEKTPOXUMHUYECKas. 3aBUCHMOCTh CKOPOCTH KOPPO3HMU OT YCIOBHI OKpYXKaloIiel Cpessbl.
Knaccugukarust Koppo3uu METaIOB MO Pa3IMYHBIM IpH3HaKaM. CIIOCOOBI 3aIlIUTHl METAJUIOB OT KOPPO3HH.
[IpousBoacTBO uyryHa u cranu. [losydeHMe HeMeTaIoB (PAKIMOHHOW MEpPEroHKOW JKMIKOTO BO3JIyXa H
3MEKTPOIU30M PACTBOPOB HIIM PACIUIABOB IEKTPONHUTOB. CHIIMKaTHas NPOMBIIUIEHHOCTb. [IponM3BOACTBO CcepHOM
KHCJIOTBHI.

[NoaroroBka pedepaToB U Mpe3eHTALHH, TOKIIAI0B, COOOLICHUH Ha TEMBI:

1.McTopus HOXy4eHHUS ¥ IPOM3BOJICTBA ATFOMHUHUS.

2.271eKTPOIUTHYECKOE MOJy4YeHHe U pahuHUPOBAHUE ME/IH.

3.Ku3ub u gestensHocTh I, [[pBH.

4.Pojp METAJUIOB B HCTOPHUH YEJIOBEYECKOI IMBUIIM3AIINH.

5.McTopust 0TeUeCTBEHHOW YePHOH METaJUTypTHyy.
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6.Vcropust OTeueCTBEHHON 1IBETHOI METaTypriy.
7.CoBpeMeHHOE METAILTYyPTHIeCKOe MTPOU3BOJICTRO.
8.CriermmansHOCTH, CBSI3aHHBIE C 00pabOTKOM METaIOB.

9.Ponp METaNIIOB M CIIJIABOB B HAYYHO-TEXHUYECKOM IIPOTPECCE.
10.Koppo3ust MEeTayuIoB u CIOCOOBI 3aIIUTHI OT KOPPO3HH.
11.MlHepTHBIE WU OIarOpOIHEIC Ta3Hbl.

12.Poxmarorye CoJIl — rajJoreHsl.

13.Mcropust MIBEICKOM CITUYKH.

14.XumMusi MeTaioB B Moel po(hecCHOHATIBHOM eI TeIbHOCTH.
15.XuMust HeMeTaJuIoB B Moeil npodeccroHanbHOM eI TeIbHOCTH.
16. IlpumeHenne TBepIoro U ra3oobpaszHoro okcuma yriaepoaa(lVv).

Pa3pen 2. 39
Opranuyeckas XUuMHsA
Tema 2.1. Cosiepkanue yueOHOro MaTepuaa 2
OcHoBHble oHsAITHA | 1 | [Ipeamer opranmyeckoii xumuH. [IpHpojaHBle, MCKYCCTBEHHBIE M CHUHTETHYECKHE OPraHWYECKHE BEIIeCTBa.
OpraHu4ecKoii XuMuu CpaBHeHHE OpraHUYECKHUX BEIECTB C HEOPIraHUIECKUMU.
H TeOpHsl CTPOCHHA BanentHocTh. XMMHUECKOE CTPOEHHE KaK MOPSIIOK COSANHEHHUS] aTOMOB B MOJICKYJIBI IO BAJICHTHOCTH.
OPraHUYeCKHuX 2 | Teopus cTpoenusi opranmdyecknx coequnennii A.M. BytiaepoBa. OCHOBHBIE MTOJOXKECHUS TEOPHH XUMIYECKOTO
coeMHeHMi ctpoeHus. Mizomepus u n3oMepsl. XumMudeckue (opMyJIbl M MOJEIH MOJIEKYJI B OPTaHUIECKOH XUMHUH.
3 | Kimaccudukanusi opranmyeckux BemecTs. Kiaccudukarys BemecTs 10 CTPOSHHIO YIIIEPOJHOTO CKENeTa 1
HATMYHO (QYHKIIMOHATBHBIX Tpyil. ['omomorn u romonorus. Hagana Homenknarypsl IUPAC.
JemoncTpanun: Mosenu MoJIeKyJ TOMOJIOTOB M H30MEPOB OPTaHWYECKUX COCTMHEHHH.
4 | Knaccupukanusa peakuuid B opraHumyeckoil xumum. Peakiym npucoennHeHHs — (THIPUPOBAHUS,
TaJOreHUPOBAHMS, TUAPOTAIOTCHHPOBaHWS, Tuaparanuu). Peaknum — OTIIEIUICHHS  (ETMAPHPOBAHMSA,
JIeTUAPOTaIOTeHUPOBaHUs, AeTuApaTalyy). Peakunu 3amenienns. Peakunun usomepuzanuu.
JlaGopaTopHbie padoThbI: 2
Krnaccudukanus opraHiuecKux BEIIECTB.
Knaccugukanus peakiiuii B OpraHndecKoi XuMHuH.
M3rorosieHue Moaesel MOJIEKYJl OPraHU4E€CKUX BELIECTB.
CamocTtosiTenbHast padoTa o0yJaromuxcs: 3

Pabora ¢ koHCcIIekTamu, yaeOHpIMU TocoOmsiMU. [ToaroToBKa K TabopaTOpHOI M KOHTPOIBEHON paboTaM. Beimonnenne
JIOMarirHeil paboThI.

[MoaroroBka cooOmeHnii Mo NPOMWIBHBIM M IPO(ECCHOHANBFHO 3HAYMMBIM 3JEeMEHTaM cojepxaHus: [loHsaTue o
cyOcTpare u peareHTe. Peakium OKHCIIEHHS M BOCCTAHOBJICHHS OpPTraHMYECKUX BemecTB. CpaBHEHHE KIIACCHU(PHUKAINN
COEIMHEHUH 1 KITacCU(PHUKAINN PEAKIHI B HEOPTaHMYECKON M OPTraHWIECKOI XUMHH.

[Toaroroska pedeparos, Npe3eHTANNI, JTOKJIAI0B, COOOIICHUI Ha TEMBbI:
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1.KpaTkue cBeZieHus! 110 UICTOPUU BO3ZHUKHOBEHUSI U Pa3BUTHS OPraHMYECKOH XUMUH.
2.Ku3nb u gearensHOCTh A.M. ByTieposa.

3.Buranmmsm u ero xpax.

4.Poitb OTEYECTBEHHBIX YUCHBIX B CTAHOBIICHUN M PA3BUTHH MUPOBOH OPTaHUIECKOW XUMHU.
5.CoBpeMEeHHBIE PENICTABICHNSI O TEOPUH XUMHUECKOTO CTPOSHHS.

Tema 2.2.
Yraesogopoabl M uxX
NMPUPOIHbIE
HCTOYHHKH

Conepxxanue yueOHOTO MaTepuajia

1 | AukaHbl. AJNKaHb: TOMOJOTUYECKUH Psifl, H30MEPHS U HOMEHKIIATypa alKkaHOB. XMMHUUYECKHE CBOMCTBA aJIKAHOB
(MeTaHa, 3TaHa): rOpeHHe, 3aMellIeHHe, Pa3iioKeHue, leruapupoBanue. [IpuMeHeHne ajaKkaHoB Ha OCHOBE CBOMCTB.
Jemoncrpamun: ['openne merana. OTHOIIEHHE METaHa K pacTBOpPaM IIepMaHraHaTa Kajiusi 1 OpoMHOM BoJIe.

2 | AJKeHbI. Otunen, €ro MOJTy4eHNE (mernapupoBaHHEM JTaHa, JIeTONAMEpPH3anueit
nosmaTUNIEHa). 'oMonorudeckuii  paa, HM30Mepusi, HOMEHKJIAaTypa ajJKeHOB. XHMMHYECKHE CBOMCTBAa JTHUJICHA!
TOpeHHe, KadyecTBEHHbIC peaknuu (oOecrBeynBaHHe OpPOMHOM BOABI M pPAcTBOpa IIEpMaHTaHaTa Kajws),
ruaparanysl, noauMepusanus.lIpuMenenue aTuneHa Ha OCHOBE CBOMCTB.

JemoncTpuun: ['openne stmneHa. OTHOIIEHHE 3TWIIEHA K PAacTBOpaM IEpMaHTraHaTa Kajius u OpoMHOH Boje.
ITosmydeHune dTuIEHa peakyen AerupaTalyy 3TaHoIa.

3 | JAuennl u kayuyku. [IoHATHE O IHMEHAX KaK yIJIEBOJOPOIAX C ABYMS JBOHHBIMHU CBs3sIMH. COIPSIKEHHBIE TUCHBI.
Xumudeckue cBoiicTBa OyramueHa-1,3 u u3ompeHa: oOeclBeyrMBaHUE OpPOMHOI BOJBI M MOJIMMEpH3ALUs B
kayuyku. HaTypanbHblil 1 cHHTEeTHYECKHE KayuyKH. Pe3uHa.

JemoHcTpanuu: PasnoxxeHne Kaydyka TIpH HAarpeBaHWHM, WCIBITAHWE MPOAYKTOB PA3JIOKCHHA Ha
HENpeAEIbHOCTD.

4 | AakuHbl. AnerwieH. XHWMHYECKME CBOICTBa aleTHICHA: TopeHHe, obeciBedynBaHHEe OpOMHON BOJBI,
NIPUCOEIMHEHHE XJIOPOBOJOPO/A M Tuaparanus. IIpiMeHeHHe aleThieHa Ha OCHOBE CBOWCTB. MeKiaccoBas
U30MepUs C allKaJIueHaMH.

Jemoncrpamun: ['openne anermnena. OTHOLIEHHE alleTWIEHA K PacTBOpaM IE€pMaHraHaTa Kanus ¥ OpOMHOMN
BoJie. [lonyueHue aneTmieHa — FTMApOIU30M KapOuaa KajbLusl.

5 | Apenbl. benszon. Xwumuueckue cBoWcTBa O€H30/la: TOpPEHHE, PEaKIUH 3aMelleHus (TaJoreHHpPOBaHUE,
HuTpoBaHue). [IpuMeHeHne OeH301a Ha OCHOBE CBOCTB.
JdemoncTpamuu: OTHOIIEHHE OEH30/1a K pPacTBOpPaM IIepMaHraHarta Kajus 1 OpOMHOH BoJe.

6 | IlpupoaHbIe HCTOYHUKH YIJI€BOIOPOIOB. [IpHpoHbIii ra3: cocTas, IPUMEHEHHE B KAUeCTBE TOILINBA.

Hedts. Cocras u nepepadotka Hedru. [leperonka Hedtn. HedrenpoaykTst.

Jemoncrpamu: Kostekuust 06pasnoB Hetn 1 HerenpoaykroB. Komiekius «KaMeHHBIH yroib M MpOIyKIUs
KOKCOXMMHYECKOTO IPOU3BOACTBAY.

IIpakTnyeckue 3aHATHUS:
AJKUHBI. ApPEHBL.

JlaGopaTopHbie padoThI:
O3HakoMJIEHHE ¢ KOJUIeKIHei 00pa3oB He(TH U IPOLYKTOB ee nepepadboTku. O3HaKOMIICHHE ¢ KOJUICKIHEH KaydyKoB
1 o00pas3iamMu U3JeNuil U3 Pe3UHBL.
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CamocrosiTe1bHast padoTa 00yJaroUuXxcs:

Pabora ¢ xoHCHIEKTaMH, yaeOHBIME TIocoOusMu. [loaroToBKa K 1a00paTopHON M KOHTPOJIBHOHN padoram. BrimonHneHne
JIOMarHei paboThI.

IMoxaroToBka coobuieHnit M0 MPOGUIEHEIM U MPO(ECCHOHATBFHO 3HAYUMBIM 3JIeMeHTaM conepxkanwns: [Ipasuio B.B.
MapkoBuukoBa. Knaccudukanus m HazHaueHHWe KaydykoB. Kiaccudukanust n Ha3HaueHHMe pe3uH. Byikanuzaums
kaydyka. [lomydeHue aneTusiaeHa NUPONM30M METaHa M KapOMIOHBIM criocoboMm. Tpumepusauus anetuieHa B OSH30I
PeaKHI/Iﬂ NoJimMepusallii BUHUIIXJIOpUIA. HOHI/IBI/IHHHXHOPI/I[{ n €ro IMpUMCHCHUC. [lousTue 06 OKCTpAaKIHHU.
BoccranoBnenne HUTPOOCH307a B aHWIMH. ['omonornveckuii psg apeHoB. Tomyon. HutpoBanue Tosyosa. Tpotu.
OCHOBHBIE HalpaBJIeHHs TIPOMBIILICHHOH NepepadoTKu MpupoaHoro rasa. [lomyTHelil HedTsHOI Ta3, ero nepepaboTKa.
Kokcoxumuueckoe NpOM3BOACTBO M ero mpoxaykuus. IIpomecchl NpOMBINIICHHOH mNepepabOoTKu HEPTH: KPEKHHT,
pudopmuar. OKTaHOBOE YHCIO OCH3MHOB M IETAHOBOE YMCIIO AN3EJIFHOTO TOILINBA.

[Noaroroska pedeparos, Ipe3eHTANNIT, JOKJIAT0B, COOOIICHNI Ha TEMBI:

1.Okonorn4ecKue acreKThl HCIIOJIb30BAHUS YTIICBOAOPOIHOTO CHIPHS.

2.JKOHOMUYECKHE acTIeKThl MEXXIYHAPOAHOTO COTPYAHNYECTBA IO UCTIOIB30BAHHIO YIIICBOAOPOIHOTO CHIPHS.
3.UcTopus oTKpBITHS U pa3pabOTKH ra3oBEIX M HEPTIHBIX MecTOpokaeHni B Poccuiickoit denepannu.

4.XuMus yriaeBoIOpOIHOTO ChIPhs U MOst Oyaymias npodeccus.

5.¥YrneBogopoaHoe TOMINBO, €T0 BUABI U Ha3HAUCHHE.

6.CuHTeTHYeCKHE KaydyKU: HCTOPHUS, MHOr0OOpa3ue U IepCIeKTHBBI.

7.Pe3nHOTEeXHNYECKOE MPOU3BOICTBO U €TO POJIb B HAYYHO-TEXHUYIECKOM IPOrpecce.

8.HedTh 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEX/YHAPOJIHOI'O COTPYAHUYECTBA.

g.ApOMaTI/I‘IeCKI/Ie YrJI€BOAOPOJbI KaK ChIPHE JJId MPOU3BOACTBA NECTUIINIOB.

Tema 2.3.
Kucaopoacoaepxkaumue
OpraHHYecKne
coequHEeHHns

Conepxxanue yueOHOTO MaTepuajia

1 | Couprsl. IlomydeHue sTaHoNa OpOXKEHMEM TIIIOKO3BI M THIpaTaleld STwiIeHa. [ MIpOoKCHIbHAs Tpymia Kak
¢ynkuonansHas. [loHATHE O TpeeNbHBIX OJHOATOMHBIX CHHMPTaX. XWMHUYECKHE CBOWCTBA 3TaHOJA!
B3aUMOJICHCTBHE C HATPHUEM, 00pa30BaHHUE MPOCTBHIX M CIOXHBIX 3(GHUPOB, OKHCIEHHE B anpierus. [Ipumenenne
9TAaHOJIa HA OCHOBE CBOMCTB. AJIKOIOJIM3M, €0 MOCIEACTBUS U NPEAYIPEKICHHE.

I'munepuH Kak HpeAcTaBUTENb MHOTOATOMHBIX cUpTOB. KadecTBeHHas peakuus Ha MHOTOATOMHBIE CIHPTHI
IIpumenenue riuuepuHa.

Jemoncrpanuu: Oxucinenne cnupTa B anpaerua. KauecTBeHHBIE peakIIMi HA MHOTOaTOMHBIE CITUPTHL.

2 ®enoJs. Dusnueckne W XWMHUYECKHE CBOWCTBa (eHoma. B3anMHOe BIMsSHHUE aTOMOB B MolleKyse (eHoua:
B3aMMOJIEHICTBHE C THIPOKCHIOM HATPHUS B a30THOH KuciaoToi. IIpumenenue heHosa Ha OCHOBE CBOWCTB.
JemoHcTpanuu: PactBopuMocTs (eHOMa B Bojie TIpH OOBIYHON TeMIepaType M NpH HarpeBaHHH. KauecTBeHHBIE
peaknuy Ha QeHo.

3 | Aubperuanl. [lonstie o0 anpaerugax. AnbaerujaHas rpynna kak QyHkunonanpHas. DopMalibieruj U ero
CBOMCTBA: OKHUCIICHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYHOWMH cnupT. Ilonyuenue
QJIB/ICTUI0B OKHCIEHHUEM COOTBETCTBYIOIMX clIUpTOB. [IpuMeHenne Gopmalibiernia Ha OCHOBE €TI0 CBOMCTB.
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JemoncTpanust: Peakiys cepeOpsHOro sepkana anbaeruaoB. OKHCIECHHE allbIETHIOB B KUCIOTY C MOMOIIBIO
ruapokcuna mexu(ll).

4 | KapoonoBble kuca0Thl. [loHATHE 0 KapOOHOBEIX KHCIOTax. KapOokcwipHas rpynma Kak (QyHKIHOHAIbHAS.
I'omonormyecknii psig NpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. IlomydeHme KapOOHOBBIX KHCIOT
OKHUCIICHHEM albJeTUAOB. XMMHYECKHE CBOICTBa YKCYCHOW KHCJIOTHI: OOIIMe CBOICTBa ¢ MHHEpaIbHBIMU
KHCJIOTaMH W peaknus dtepuukanuu. [IpiMeHeHne yKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. BrIcmime >KupHBIE
KHCJIOTHI Ha IPUMEPE MTaTbMUTHHOBOW M CTEApPUHOBOM.

5 | Caoxusie >pupsl u xupbl. [lomydeHne cioxHBIX 3(upoB peaknueil stepudukanuu. CroxHble >(QUPH B
NpUpoJie, UX 3HaYeHue. [IpuMeHeHue CoXKHBIX 3(HPOB HA OCHOBE CBOWCTB.

XKups! kak cioxuble 2¢upbl. Knaccuduxanys sxupoB. Xumudeckrue CBOHCTBA KHUPOB: THAPOIN3 U THIPUPOBAHUE
KUAKUX XKUPOB. IIpruMeHeHue )KxUpoB Ha OCHOBE CBOMCTB. MbLia.

Jemoncrpanun: Koyuexiys 3pupHbIX Macel.

6 | YraeBoabl. YIieBoabl, UX KiacCU(pHUKALUA: MOHOcCaxapuibl (TiIOKo3a, Qpykrosa), nucaxapuibl (caxapos3a) u
IoJIcaxapuabl (Kpaxmal U LeNII03a).

I'mroko3a — BEIIECTBO C JBOWCTBEHHON (DYHKIMEH — ajabIErHIOCIHHPT. XHUMHUYCCKHE CBOMCTBA TJIFOKO3BI:
OKHCIJICHHE B ITIOKOHOBYIO KHCJIOTY, BOCCTAHOBIJICHHE B COPOHT, CIUPTOBOE OpokeHHe. [IpuMeHeHne TIIIOKO3bI Ha
OCHOBE CBOMCTB.

3HaveHHe YIIIeBOAOB B KHBOI NMPHUPOJIE M KHU3HNU yesioBeka. [IoHATHE O peakIuax MOJUKOHICHCAIMY U THAPOJIN3a
Ha MPUMepe B3aUMOIIPEBPAIIECHHUIT: TII0K03a —> MOJIUCaXapu.

JemoncTrpanun: Peaknusi cepeOpsHOro 3epkayna TiOKO3bl. OKHCIEHHE TIIIIOKO3bI B KHCIOTY C ITIOMOIIBIO
ruapokcnaa Menu(l1). KayecTBeHHast peakuus Ha Kpaxmall.

JlaGopaTopHbie padoThbI:
V3yueHne CBOWCTB KHUCIOPOICOSPIKAITUX OPraHMIECKIX COSAUHEHHH.

CamocTosiTe1bHast padoTa 00yJaroNnuXcs:

PaboTta ¢ koHCriekTaMu, y4eOHbIMU ocoOussMuU. TToArOTOBKA K J1IaOOpaTOpHOil U KOHTPOJIbHOM paboTam. BeimonHeHue
JIOMaIHed paboThl.

IoaroroBka coobieHuil Mo MpoUIbHBIM U MPOGECCHOHATBHO 3HAYUMBIM DJIEMEHTAM COJEpXKaHUs: MeTHUIIOBbIH
CHHPT WM €ro HCIOJNBb30BaHUEC B KAa4eCTBE XUMHYCCKOTO CHIPhS. TOKCHYHOCTh METaHOJNA W MpaBHIa TEXHUKU
0e30macHOCTH TpU paboTe ¢ HUM. OTHICHIVIMKONb W €ro MpUMEHEHHE. TOKCHYHOCTh STHJICHIJIMKONS W TpaBHIIA
TEeXHUKH Oe3omacHocTH NpH padore ¢ HUM. [lonmydenne deHosa U3 MPOIYKTOB KOKCOXMMUYECKOTO POU3BOJICTBA U U3
Oenzona. Ilomukonaencanus Qopmanpaeruga ¢ ¢eHoroM B (PeHONIOGDOPMATbACTHAHYIO CMONY. ATeTambIeTh/.
[lorsaTne o keToHax Ha HpuMepe areTroHa. [[puMeHeHne aneToHa B TEXHHWKE M NPOMBIIUICHHOCTH. MHOrooOpasue
KapOOHOBBIX KHUCJOT (IllaBesieBas KHCJIOTa KakK JBYXOCHOBHAs, aKpWJIOBash KHCJIOTa KaK HempejesibHas, OeH30iHas
KHCIIOTa Kak apomarmueckas). [lnenkooOpa3yromme Macia. MOJOYHOKUCIIOE OpOKEHHE TIIOKO3bl. 3aMeHa JKHPOB B
TEXHHKE HETUILEBbIM ChipbeM. CHHTETHYeCKHE Motolue cpejctBa. Kuciomosounbie npoaykTel. CHiIocOBaHHE KOPMOB.
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HurpoBanue nemntomnossl. [TupokcnnuH.

IToxaroroBka pedeparos, mpe3eHTaIHA, JOKIaJ0B, COOOIIEHHUH 110 TeMaMm:

1.YTieBoas! 1 UX oIk B )KUBOII IPHUPOJIE.

2.CTpOoeHUe TITIOKO3BL: MCTOPHS PA3BUTHS IIPEICTABICHUN U COBPEMEHHbIE BO33PCHHSI.
3.Pa3Butne caxapHoii mpoMeInuIeHHOCTH B Poccnm.

4.Poip yriieBoIoB B MOe OyayIeit mpodeccHoHaIbHON IS TeIFHOCTH.

5.Metanon: xemodunus u xemohoous.

6.D1aHom: Benmmuaiiiiee 6J1aro ¥ CTPAIIHOE 3J10.

7.ANKOTOJIM3M U €T0 MPOoQUIAKTHKA.

8.MHoroaToMHbIe CIUPTHI ¥ MOs1 Oyay1Ias MpoecCUOHATbHAS IESTENbHOCTb.
9.dopmainbIeru1 Kak OCHOBA MOJTYYSHHS BELIECTB M MaTepHaJIoB Ui MOei NpodeccrnoHaIbHOM e TebHOCTH.
10.MypaBbHHas KHCJIOTa B IPUPOJIE, HAYKE U TIPOU3BOJICTBE.

11.Wctopus ykcyca.

12.CnoxHble 3pUphl 1 X 3HAYCHUE B IPUPOJE, OBITY M IIPOU3BOJICTBE.

13.)Kupsl Kak IPOAYKT MUTAHKSA U XUMHYECKOE CHIPEE.

14.3ameHa )XHPOB B TEXHUKE HEIHILIECBBIM CHIPHEM.

15.HexBaTka MpoIOBOJIBCTBUS KAk INI00anbHas mpobiieMa 4eJIoBeYecTBa H Iy TH €€ PEILCHUS.
16.Mputa: mporuioe, HacTosIee, Oymymiee.

17.CpencrBa rHTHEHBI HA OCHOBE KUCIIOPOJCOACPIKALINX OPrAHMYECKHX COSTUHCHU.
18.Cunretnyeckue mormue cpeactsa (CMC): 10CTOMHCTBA U HEAOCTATKH.

Tema 2.4.
A3oTcoaepikanme
opraHuyeckue
coeNHEeHMsI.
IHosmmepsl

CopepxaHnue yaeOHOro Marepuaa

1 | Amunsl. [lonstue 06 amuHax. Anudarnyeckue aMHHBI, WX KiIaccH(HUKAalUs U HOMEHKIATypa. AHWINMH, Kak
opranudeckoe ocHoBaHue. [lonyuenne aHunnHa U3 HUTpoOeHsona. [IpuMenenne aHIMHA Ha OCHOBE CBOMCTB.
JemoncTpamuu: B3anMoeiicTBiie aMMHaKa M aHIJIFHA C COJITHOHM KHCIIOTOW. Peakiys aHminHa ¢ OpOMHON BOOIA.

2 | AMMHOKHMCJIOTBI. AMMHOKHCIOTHI Kak amQoTepHble IU(QYHKIMOHAIBHBIE OPraHWYECKHE COCTUHEHHMS.
XuMHYecKne CBOHCTBa aMHHOKHCIIOT: B3aMMOJICHCTBHE CO IIEJOYaMH, KHUCIOTAMHU W JAPYT C APYroM (peaxuus
noJMKOoHAeHcanuy). [lentuanas cBa3p 1 nommnentuasl. [IpuMeHeHne aMHHOKHUCIIOT Ha OCHOBE CBOMCTB.
JemoncTpanun: Jloka3aTesbCTBO HAUTMYHS (PYHKIMOHAIBHBIX TPYIIT B PACTBOPAX AMHUHOKHCIIOT.

3 | beakn. IlepBuuHas, BTOpWYHAS, TPETHYHAS CTPYKTYphl OeikoB. XWMHYECKHE CBOMCTBa OCIIKOB: TOpPEHUE,
JICHATypaIysi, TUAPOIIN3, IBETHBIC peakiyy. bruoiorndeckre GyHKIUN OCIKOB.

Jdemoncrpamuu: PactBopeHne u ocaxaeHue OenkoB. LlBerHble peakimu OenkoB. ['opeHue nTuybero rmepa u
IEPCTAHON HUTH.

4 | Tlosmmepsl. benxu n monucaxapuas! Kak OMOIONIUMEPEI.

[Tmactmaccer. [loaydeHne monmnMepoB peakyeil moMMepr3aliii U IOIUKOHAeHCauu. TepMOIIaCTUIHbIE U
TepMOpeakTHBHBIE macTMaccsl. [Ipeacrasutenu miactmace. Bonokna, nx kinaccupukanus. [lomydeHne BOJIOKOH.
OTienbHBIC TPEACTaBUTENN XHMUIECKUX BOJIOKOH.
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3K3. KOHTPONbHbIV

JlaGopaTopHble padoThI:
AMUHBL.

AmuHOKHCIOTHL. benku.
M3ydeHne cBOMCTB OCIKOB.

HpaKanecxne 3aHATHA:
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/IZ[CHTI/I(l)I/IKaI_II/I}O OPraHn4CeCKUux COCIMHCHUM.
Pacrnio3naBanue miacTMacc ¥ BOJIOKOH.

CamocrosiTeabHas padoTa o0yJyaromuxcs:

Pabota c koHcIIeKTamMu, yueOHbIMH ocoOomusamu. [loaroToBka K 1a60paTopHOIl 1 KOHTPOIBHON PaboTaM, MPAKTHIECKUM
3aHATHUSIM. BrlnonHeHue nomaiiHeil paboThl.

[MogrortoBka cooOmeHnd 1O TPOGWIBHBIM U NPO(QECCHOHANPHO 3HAYUMBIM  JJIEMEHTaM  COJCpKaHHUS:
AMMHOKAIIpOHOBasE KHCHOTa. lVcrmonp3oBaHWE THAPOAM3a OEJNKOB B IPOMBIIUICHHOCTH. lloNuMBHHMIXIIOPHI,
nonuterpadpTopaTIiieH  (teduion).  Denonopopmanbieruanpie  miactMmaccbl.  Lemnynoua.  IIpombinmenHoe
MIPOM3BOJICTBO XUMHUUECKUX BOJIOKOH. KanpoH kak npeacTaBUTeIb MOJHAMHUIHBIX BOJIOKOH.

[MoaroroBka pedeparos, MPe3eHTALMHA, TOKIIAIOB, COOOLICHUH MO TEMaM:

1.AMMHaK u aMUHBI — OECKHUCIIOPOAHBIC OCHOBAHUSL.

2.AHMIMHOBBIE KPACHTEIN: UCTOPUSL, IPOU3BOJICTBO, IIEPCIIEKTHBA.

3.AMHHOKHCIIOTHI — aM()OTEPHBIC OPTaHMYECKHUE COCTIMHCHHUS.

4. AMUHOKHCIIOTBI — «KHPIHYUKNY OEITKOBBIX MOJIEKYI.

5.CunTeTHYecKre BOJIOKHA HA AMUHOKHCIIOTHON OCHOBE.

6.«Ku3Hb 3TO CIIOCOO CyIIECTBOBAHUS OCIKOBBIX TEIL. ..)»

7.CTpyKTypHl O€lIKa M eTo AeCTPYKTYpHPOBaHHUE.

8.buosornueckue QyHKIUH OCIKOB.

9.benkoBast 0CHOBa UMMYHHTETA.

10.CITU/ u ero npodhuitakTuKa.

11.lepunuTt Oenka B NHUIIEBBIX NPOAYKTaX W €ro IPEOAOJICHHE B paMKax [IJI00aJbHOW MPOJOBOJIBCTBEHHON
MPOTPaMMBI.

12. Xumusi 1 OUOJIOTHS HYKJICHHOBBIX KHCIIOT.

JuddepeHunpoBanHblii 3a4eT

Bcero:
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JI1 XapakTepUCTUKH YPOBHS OCBOCHMs yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHuU:

1. — o3HaKOMHTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOHEHUE IEATEIFHOCTH IO 00pa3Ily, HHCTPYKIIUH HIIH MTOJT PYKOBOJICTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIHHOE BBHIIIOJIHEHUE IEATENIbHOCTH, pellieHre MPOOIeMHBIX 3a/1a4).
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3. YCJOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOI
JTUCHUIINHbBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o
Peaﬂmaunﬂ IMporpaMmsbl JTUCIHUILJIMHBI Tpe6yeT HaJINn4usi yqe6Horo KaOWHETa XUMHH.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAJIOYHBIC MECTA 110 KOJIUYECTBY 00yUarOIIUXCS,

— pabouee MecTo IpernoiaBaTels,

— KOMIUICKT 3aKOHOJIATeIIbHBIX U HOPMAaTUBHBIX JOKYMEHTOB,
— KOMIUICKT Y4e0HO-METOINICCKON JOKYMEHTAIUH,

— JIEMOHCTPAIUOHHBIN CTOJI,

— JIOCKa ayIMTOpHAs,

— BBITSDKHOM mIKad,

— y4eOHO-HAarJISTHbIE TTOCOOUS 110 XUMUH,

— nabopaTopHO€E 000pyAOBaHHUE.

TexHuueckue cpeacTBa o6yquI/m:

3K3. KOHTPOSbHbII

— KOMIIBIOTECPp C JIMOCH3HMOHHBIM IIPpOrpaMMHbLIM O6€CH€‘IGHI/I6M, HUMCIOIIIMM BBIXOA B CCTb

WHTepHer;

— MyJIbTUMEINA IPOEKTOD;

— TIPUHTED;

— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

ITepeyenn y4eOHbIX n3aaHuil, MUHTEpHET-peCcypcoB, JONOJTHHUTEILHOH JIUTEPATYypPbl

OcHOBHBIC MCTOYHUKH:

I'abpuensn  O.C., OctpoymoB MW.I. Xumus 18 mnpodeccuil ucnenuanbHOCTEH
TEXHUYECKOTO NMPOGuJIsi: YIeOHUK IS CTY/. yUpexaAeHUH cpea.nmpod. oOpazoBanus. - M.,
2014.

lNadpuensu O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u ap. Xumus ana npodeccuit u
CMELUAIBHOCTEH €CTeCTBEHHO-HAYYHOro Npoduis: Y4eOHHK A CTYA. YUpekKACHUMH
cpen. mpod. obpazoBanus. - M., 2014.

I'a6puensun O.C., OctpoymoB M.I'. Xumus mns mnpodeccuit u  cnenuaibHOCTEH
COLIMAJIbHO-?)KOHOMUYECKOTO W TyMaHUTapHOro mnpoduiei: y4eOHUK i CTYA.
yupexaeHuii cpen. npod. odpazosanus. - M., 2014.

INabpuensua O.C., OctpoymoB WU.I'., Cnagkos C.A., Jlopodeera H.M. Ilpaktuxkym: yueo.
nocodue s CTyJ. YUpeKIeHui cpea. nmpod. odbpasosanus. - M., 2014.

lNabpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumusi: mocobue sl MOATOTOBKH K
EI'D: yue6. mocobue s cTy. yupexaeHuid cpea. mpod. oopasoBanus. - M., 2014.
INabpuensu O.C., JIpicoa I'.I'. Xumus. TecTsl, 3a1aun 1 yrpaxHeHUs: yued.mocooue st
CTYI. YUpexaeHui cpell. mpod. odpasoBanus. - M., 2014.
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7.

10.

11.

Epoxun FO.M., KoBanea U.b. Xumus mist mpodeccuit u crnenuaabHOCTEH TEXHUIECKOTO
U E€CTCCTBCHHO-HAYYHOrO mNpoduiiei: y4yeOHHWK A CTyHd. YUPESKICHHH cped. mpod.
oOpazoBanus. - M., 2014.

Epoxun IO.M. Xumus: 3agaun u yrnpakHeHHs: y4eO. mocodue aus CTyI. YUpeKACHUi
cpen. mpod. obpazoBanus. - M., 2014.

Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHHi MO XHMMHUHU: Yydel.mocodue s CTY..
yupexaeHui cpea.npod. oopazosanus. - M., 2014.

Epoxun F0.M., KoBanesa 1.b. Xumus mis npodeccuii u cnenuaabHOCTEH TEXHUYECKOTO
npoduiIs. ISKTPOHHBINA y4eOHO-METOIMUECKUM KOMIUTEKC. - M., 2014.

CnagkoB C. A., Octpoymo W.I'., Tabpuensa O.C., JlykpsnoBa H.H. Xumwus ms
npodeccuii U CHenMaTbHOCTEH TEXHHUYECKOro MNpouiIs. DIEKTPOHHOE MNPUIOKECHHE
(a7eKTpoHHOE Yy4eOHOEe M3JIaHUE) IS CTYIl. YUPEeXKIeHU cpea.nmpod. odpa3zoBanus. - M.,
2014.

Z[OHOJIHHTBJII)HLIG HCTOYHUKMU:

1.

2.

10.

11.

12.

["a6puensn, O.C. Xumusi: yuel. A5 cTya. yupexaeHuid cpea. npod. oopazosanus / O.C.
["abpuensu, .I'. Octpoymos.- M.: Akanemus, 2011.- 336 c.

['abpuensan, O.C. Xumus B TecTax, 3agadax U ynpaxHeHusax: yue6. [locobue ans cryn.
yupexaenuit cpen.npod. obpasoBanusi / O.C. Tabpuensn, I['.I'. JleicoBa.- M.:
Axamemns,2011.- 224 c.

I"abpuensH, O.C. Xumus. 10 knacc: KOHTPOJIbHBIE U IIPOBEPOUHbIE PAOOTHl K YUEOHUKY
O.C. Tl'abpuensna «Xumus.10 kmacc. bazoseiit ypoenb» / O.C. T'abpuensu, I1LH.
bepeskun, A.A. Ymakosa.- M.: [Ipoda, 2009.- 253 c.

["abpuensn, O.C. Xumus. 11 kimacc: KOHTPOJIbHBIE U IPOBEPOUYHbIE paObOTHl K y4EOHUKY
O.C. Tl'abpuensna «Xumus.l1 kmacc. bazoseiii yposens» / O.C. T'abpuensn, I1L.H.
bepeskun, A.A. Yimakosa.- M.: lpoda, 2010.- 220 c.

INa6puensu, O.C. Xumusa. 10 kmacc: padovas terpaap k yueOHuky O.C. 'abpuensina
«Xumus. 10 knacc. bazosslif ypoBens» / O. C. I'abpuensn, A.B. SmykoBa.- M.: [Ipoda,
2010.- 143 c.

I'abpuensan, O.C. Xumusa. 11 kmacc: paGouas Terpanp k yueOHuKy O.C. 'aOpuensna
«Xumus. 11 kmace. bazossiii yposenb» / O. C. I'abpuensH, A.B. Smykosa.- M.: [Ipoda,
2011.- 192 c.

INa6puensu, O.C. Xumus. 11 knacc: yueO.mist obmeodpaszosat. yupexnaenuit / O.C.
["abpuensn, I'.I". JIsicoBa.- M.: [Ipoga, 2002.- 368 c.

I'apa, H.H. KontponbHbie u mpoBepouHsle paboTsl 1o xumuu. 10-11 K.
Merton.nocobue / H.H. T'apa, M.B. 3yeBa [DnektponHslii pecypc].- M.: poda, 2001.-
144 c.pdf

I'yzeit, JI.C. Xumus. 10 knacc: Yueb.1s obmeo0Opaszonar. yue6. 3apenenuii / JI.C. I'yseit,
P.I1. CyposreBa.- M.: JIpoda, 1999. -240 c.

Epeirun, JIII. 3agaun v mpuMepbl MO XHMHH € MEXIPEIMETHBIM COJIEpKaHHEM
(ciermmpenmetsl): Yue6. mocodue mist CITTY/ [I.I1. Epeirun, A.K. I'paGoBsrit.-M.: Beic.
k., 1989.-176 c.

EcrectBo3nanme. ba3oseiii ypoBers. 10 ki.: yue0. Jlns oOmieobpazoBar. ydpexacHuit/
O.C. Taopuensn, W.I'. Octpoymo, H.C. Ilypeimea, C.A. Cnankos, B.N.
CuBorna3oB[ DnekTpoHHbIH pecypc].- M.: Ipoda, 2013.- 329 c. pdf

3bikoBa, E.B. Xumus B tabmunax: 10-11 kmacesr: yue6. nmocobue/ E.B. 3bikoBa, E.A.
Yepennuk.- M.: Bearana-I"pad, 2009.-352 c.
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3K3. KOHTPOSbHbII

13. Jleuna, 3.M. Bech Kypc MIKOJIBHOW MPOTpaMMbl B cXeMax M Tabiunax: xumus / 3.M.
JleBuna [DnekTponHbIi pecype].- Crb.: Tpuron, 2007.- 173 c.pdf

14. Hazapoga, T.C. Opranu3zaius paboTsl JaOOpaHTa B IKOJILHOM KaOuHeTe XuMuu: KH. mist
yuutens/ T.C. HazapoBa, A.A. I'paGenkuii, B.H. Anexcunckuii.- M.: IlpocBemienue,
1984.- 160 c.

15. HoBommuckuit, H. M. Oprannueckas xumus. 11 kinacc. bazoBeiil ypoBeHb: YUeOHUK IS
obmeooOpazoBatenbHbix yupexaenuii/ H.M. HoBommuckuii, H.C. HoBommuHckas.- M.:
000 «THUH «Pycckoe coBo — PCy», 2009.- 176 c.

16. [Tuayruna, I'.B. Xumust u moBcenHeBHas xu3Hb yenoBeka / ['.B. [Tuayruna

[DnexTponHsIii pecypc].- M.: JIpoda, 2004.- 252 c.djvu

17. Pymsutuc, I'.E. Xumus. Opranudeckas xumus. 10 kmacc: yue0.nas oOrieoOpa3oBar.
YUPEKACHUH C MPHJI. HA AJIEKTPOH. HocHuTene: 0a3oBbiil ypoBeHs / I.E. Pymsutuc, @.I'.
®enpaman.- M.: [Ipocsenienue, 2011.-192 c.

18. Pym3utuc, I'.E. Xumusa. OcHoBbl o0mield xumun. 11 kiacc: yue0.muist o0mieoOpas3oBar.
YUpEXJIEHUHN C TPUJL. HA 3JEKTPOH. HocuTene: 6a3oBeiid ypoBeHb / I'.E. Pynsutuc, @.I.
®enbaman.- M.: IIpocsemenue, 2011.-159 c.

19. Promuna, A.A. Jlupaktuueckuid MaTepuan Mo XUMUHU (3afaHusl A CaMOCTOSITEIIbHOMN
paboter ywamuxcs): Yued.mocobue mist [1TY/ A.A. Promuna, T.U. I'puropresa.- M.:
Bricmr. mik., 1988.-88 c.

20. ®enpaman, @.I'. OcHoBbI 00mei xumun: [Ipo6. Yued mocobue ms 11 k.

cpen.k./ @.I'. ®enpaman, I'.E. Pynszurtuc.- M.: npocsemienue, 1989.- 96 c.

21. Xumus. 10 xmace: yueb.mnst obmeoOpasosar. yupexnaenuid / O.C.I'abpuensa, O.H.
Mackaes, C.1O. [Tonomapes, B.1. Tepenun.- M.:[Ipoda,2003.- 304 c.

22. IIgetkoB, JI.A. Oprannyeckas xumus: Yue0.mis ydammxces 10-11 k. obmeoOpa3osar.
yueb. 3aBeaeHuit.- M.: ['ymanut. U3a. Lentp BJIAJIOC, 2003.-272 c.

23. UepnooOennckas, [.M. [IpakTudeckne 3aHATHS W YKCIIEPUMEHTAIbHBIC 33a9l TI0 XHUMHH
st [ITY. Yueb.mocobue/ I'.M. Uepnobennckas.- M.: Beicm. mik., 1989.-127 c.

HNuTepHer-pecypcsl:

1. AJIXUMUK: caiit JL.YO. AnukGeposoii [dnextponHsiii pecypc]/ URL: www.alhimik.ru

2. Tazera "Xumus" u caiit s yuurens "S uny Ha ypok XxuMuu'[DJIEKTPOHHBINA pecypc]/
URL: http://him.1september.ru

3. EnmuHoe oKHO mocTymna K 00pa3oBaTelbHBIM pecypcam [DimekTpoHHbIi pecypc]/URL:
http://window.edu.ru/

4. Enunas xoyuieKuMs HUQPOBBIX 00pa3oBaTeNbHBIX PECypcoB [DNEKTpOHHBIA pecypc]/
URL: http://school-collection.edu.ru/

5. Kypnan «Xumus u xumuku» [OnextponHbsii  pecypc]/URL:  http://chemistry-
chemists.com/index.html

6. 3aHmMaTenbHAas XUMHA: Bce O MeTayulax [OnextponHeld pecypc]/ URL: http://all-
met.narod.ru

7. Manyiinos, A. B., Poguonos, B. Y. OcHoBbl xumun. MIHTEpHET-y4eOHUK. [DIeKTpOHHBII
pecypc]/ URL: http://www.hemi.nsu.ru/

8. Hayuno-nomynsipusnii kanan SIMPLE-SCIENCE. 3anumarensHble XHMHYECKHE OTBITHI U
UHTEPECHbIE  OKCIEPUMEHTHl 10 XUMUH [DIeKTpoHHBI  pecypc]/ URL:
http://simplescience.ru/video/about:chemistry/
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10.

11.
12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

22.

23.
24,

25.

OmnuaiiH-cIIpaBOYHUK XUMUYeCcKuX 3aementoB WebElements[ DnekTponnsiii pecypc]/
URL: http://webelements.narod.ru

Opranuyeckas XUMHs: 3JCKTPOHHBIA YYEOHUK Ui CPEOHEW IIKOJBI [DJIeKTPOHHBIN
pecypc]/ URL: http://www.chemistry.ssu.samara.ru

OTKpBITBIN KOJUISIDK: XuMust [ DnekTponHsbiid pecypc]/ URL: www.chemistry.ru
[MommynsipHass OWOMMOTEKa XMUMHYECKHX D3JIEMEHTOB [DnekTpoHHbli pecypc]/  URL:
http://n-t.ru/ri/ps/

[TopTan ectecTBeHHBIX Hayk [DnexTpoHHbIi pecypc]/URL:http://e-science.ru/

Caiir Alhimikov.net: monesnas nadopmanus nmo xumun [DnekTpoHHbIH pecype]/ URL:
http://www.alhimikov.net/

®denepalibHbII LIEHTP HUHPOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB [ DIEKTPOHHBIH
pecypc]/URL: http://fcior.edu.ru/

XUMUS IS BCEX: WILTFOCTPUPOBAHHBIE MaTEPUAIbI 110 O0IIEeH, OpraHMYecKOd H
Heopranudeckoi xumuu [DnekTporHslit pecypce]/ URL:http://school-sector.relarn.ru/nsm/

Xumus 1 xku3Hb - XXI| Bek: HaydyHO-IONYJISPHBIN KypHal [ DIeKTpoHHBIN pecypc]/
URL:http://www.hij.ru/

Xumuueckuii cepBep HimHelp.ru: y4deOHble u crpaBoYHBIE MaTepHaibi[ DIEKTPOHHbIH
pecypc]/ URL: http://www.himhelp.ru/

Xumus. OOpa3oBaTeNbHBIA CaWT UIsl IIKOJIBHUKOB [DnekTpoHHbId pecypc]/URL:
http://hemi.wallst.ru/index.htm

HIkonbHas xumus [DnekTponHslit pecypc]/ URL:http://schoolchemistry.by.ru

OnekTpoHHas OMOIMOTEKa yUeOHbIX MaTEpHaIOB M0 XMMHUU Ha TIOpTaJie
ChemNet[Dnexrponnsrii pecype]/ URL: http://www.chem.msu.su/rus/elibrary/

DneMeHThl KHU3HU: calT yuutenas xumuud M.B. ConoBbeBoit [DiekTpoHHBIH pecype]/
URL: http://school2.kubannet.ru/INdEX5.htm

Onumnuazna «Ilokopu BopoObseBbl rops» [AnektporHslit pecype]/ URL: www.pvg.mK.ru
OOpa3oBarenbHbI CAalT A7 HIKOJBHUKOB «XuMHS» [DnexkTpoHHbIH pecypc]/ URL:
www.hemi.wallst.ru

OO0pa3zoBarenbHbIi cauT JUIS LIKOJIbHUKOB [DnexkTpoHHBII pecypce]/
URL:www.alhimikov.net
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3K3. KOHTPOSbHbII

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM

JTUCHUIINHbBI

KOHTpOJ'[b U OIC€HKA pC3YyJIbTAaTOB OCBOCHHA JUCHHUIIIMHBI OCYHICCTBIIACTCA MPLCIIOJaBaTCIICEM B
Imponecce NMpoBCACHUA IIPAKTHUCCKHUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAHHS, a TAKXKE

BBIINTIOJIHCHUA 06y‘-IaIOH_II/IMI/ICSI HHAUBHUIYAJIbHBIX 3aﬂaHHﬁ.

OcBoeHue cofepKaHusl Y4eOHOH TUCHUIIMHBI «XUMMS»,
o0ecrneyuBaeT JIOCTHKEHHE CTYIEeHTAMHU CJIeIYIOIIUX Pe3y/bTaTOB:

®opMBI M METO/ABI
KOHTPOJISI M OLEHKH
pe3y/1bTaToB
o0yuyeHust

Juunocmnuvix:

- 4yBCTBO TOPJIOCTH U YBAXCHUSI K MCTOPUU U TOCTIKCHUSIM OTCYECTBEHHOMN
XMMHYECKOH HAayKH; XMMHYECKH ITPAaMOTHOE TIOBEJICHHE B PO(HECCHOHATHHON
JCATEIBHOCTH M B OBITY NpH OOpalIeHNH C XUMHYECKUMH BEIIECTBAMH,
MaTepuagaMy 1 TPOLeCCaMH;

- TOTOBHOCTH K MPOJIOJDKEHHIO 00pa30BaHMs M MOBBIICHHS KBaJTH(DUKAIMU B
n30paHHO# TMpOo(eCCHOHANBHON AEATENLHOCTH M OOBEKTHBHOE OCO3HAHUE
POJIM XUMHUYECKHX KOMIICTCHIIU B 3TOM;

- YMCHHE HCIOJIb30BaTh JOCTHKCHHS COBPEMCHHON XHMHYECKON HAyKu H
XAUMHYECKUX TEXHOJIOTHH /ISl TOBBILICHHUSI COOCTBEHHOT'O MHTEIUICKTYaJIbHOTO
pa3BUTHs B BEIOpaHHOM podeccHoHaBHOM IesITeIbHOCTH;

TEKYIIUH KOHTPOJb,
YCTHBIA OIIPOC
KOHTPOJIbHBIE PaOOTHI
OLICHKA BBITTOJIHEHHSI
1a00paTOPHBIX U
IPAKTUYECKUX padoT

Memanpeomemnuix:

- HCTOJNB30BaHHE pPAa3JIMYHBIX BUJIOB TO3HABATEIBHOW JESATEIBHOCTH |
OCHOBHBIX  WHTEIUICKTYyalbHBIX  omeparuii  (MOCTAHOBKM  3aJiavu,
(GopMyJUpOBaHUS THIIOTE3, aHAJM3a M CHHTE3a, CpPaBHEHHS, 0000IIEHUs,
CHCTeMaTH3alliM, BbISBICHUS IPUYMHHO-CIICJCTBEHHBIX CBs3€H, MOMCKa
aHaJIo0roB, ()OPMYJIMPOBAHUS BBIBOJOB) JUIS PEUICHHUS MMOCTABICHHOW 3a/1ayH,
NPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHHsA (HAOJIONEHMS, HAyIHOTO
IKCIIEPUMEHTA) Ul M3YYCHHs Pa3IMYHBIX CTOPOH XHMHYECKHX OOBEKTOB M
HpOLIECCOB, C KOTOPBIMH BO3HHUKAeT HEOOXOIUMOCTh CTAJKUBATHCS B
npodeccuoHanbHOM chepe;

- HKCMOJNB30BaHUE PA3JUYHBIX HMCTOYHHKOB JJISI TOJNYYCHHS XHMHYCCKOM
WHPOPMAIHH, YMEHHE OIICHUTh €€ JIOCTOBEPHOCTD IS TOCTHIKEHHS XOPOIIIHNX
pe3ybTaToB B MpodeccCHoHaIbHOI chepe;

YCTHBIH OIpoc,
NUCbMEHHbBIE
KOHTPOJIbHBIE
paboTHl,

OLICHKA BBIITOJIHEHUS
71a00paTOPHBIX U
NpaKTUYECKUX padoT,
OLIEHKA TEKYIIETO U
UTOTOBOTO KOHTPOJIS

IIpeomemmnwix:

- c(hOpPMHUPOBAHHOCTh TMPEACTABICHHA O MECTE XUMHU B COBPEMEHHOMU
HAyYHOW KapTHHE MHpA; IOHMMAaHHE POJU XUMHH B (QOPMHUPOBAHHH
Kpyro3opa # (YHKIMOHAJIBHOH TI'PAaMOTHOCTH 4YEJOBEKa JUIA PELICHHS
MPaKTUYIECKUX 3a7ad;

- BIIAJICHUE OCHOBOIIOJIATAIONIUMH XHMHUYECKUMH TIOHSATHSMH, TCOPHUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAaHUE XHUMHYECKOM
TEPMUHOJIOTHEN U CUMBOJIHUKOM;

- BJIaJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUSI, UCIONb3yEMBbIMU B
XUMHH: HaOJIIOJCHUEM, ONHCAHUEM, M3MEPEHUEM, 3KCIIEPUMEHTOM; YMEHHE
0o0pabaTeiBaTh, OOBSACHATH pPE3yJbTaThl NPOBEACHHBIX OIBITOB W JENaTh
BEIBOJII, TOTOBHOCTh M CIIOCOOHOCTH IMPHUMEHATH METOABl TO3HAHUS TpU
pELIeHUH NPaKTUUECKUX 33]1a4;

- copMHUPOBAaHHOCTH yMEHHS [aBaTh KOJWYECTBEHHBIC
MIPOM3BOIUTH PACUYETHI IO XUMUIECKUM (HOopMysIaM M YpaBHEHHUSIM;

OLIECHKU WU

YCTHBIN OITpOC,
KOHTPOJIbHBIC
NUCbMEHHBIE pabOTHI
OLIEHKA BBITTOJIHEHHS
MPaKTUYECKUX paboT
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- BIaJeHHe TMpaBWJIaMH TEXHUKA O€30MacHOCTH TPH HCIIOJIb30BaHUHU
XUMHYECKHUX BEIECTB;

- chopMHPOBAHHOCTH COOCTBEHHOW MO3UIIMU IO OTHOMICHUIO K XHUMHUYECKOU
nH(pOPMAITIH, TTOTy4aeMON M3 Pa3HbIX UCTOYHHUKOB.




