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3K3. KOHTPONbHbIN

1. MACIHHOPT PABOYEM ITIPOI'PAMMbBI YYEBHOM JUCHUITIUHBI
Xumus

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

Pabouas mnporpamma pa3paboTaHa Ha OCHOBE IPHUMEPHOH NpOrpaMMbl y4eOHOM
JTUCHUTUTMHBL «XHUMHUs», pPeKOMEHAOBaHHONH @enepanbHbIM TOCYNapCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepanbHblii MHCTUTYT pa3BUTHUA oOpazoBanus» (PIAY «DPUPO») mns
peanM3aniii OCHOBHOW mpodeccuoHaNbHON oOpa3oBatensHOil mporpammbl CIIO Ha 0Gasze
OCHOBHOTO 00IIIeT0 00pa30BaHus C MOJTYYCHHEM CPEIHEr0 00IIero 00pa3oBaHuUs.

PabGouass mporpamMma y4eOHOW JMCHUIUIMHBI SBISETCS YacThiO TPOdECCHOHATHHOU
pOrpaMMbl IOATOTOBKY KBanUpuIMpoBaHHBIX padouunx, cayxkamux ([IITKPC) mo mpodeccuun
29.01.08 OnepaTtop 1iBeiiHOro 000py10BaHMSA, BXOSIICH B YKPYITHEHHYIO TPYIITY MPodeccHii
29.00.00 TexHo10ruM J1€rKoii MPOMBIIIJIEHHOCTH.

Pabouas mporpamma y4eOHOW IUCHMIUIMHBI MOXXET OBITh HCIIOJNB30BaHA APYTHMHU
00pa30BaTeNbHBIMU YUPEKIACHUSIMH TPO(ECCHOHATBFHOTO M JOMOJIHUTEIBHOTO 00pa3oBaHUs,
peanu3yoIuMu 00pa30BaTEIbHYIO MPOTPaMMYy CPEAHET0 00IIero 0opa3oBaHusl.

1.2. MecTO0 IMCHUILIMHBI B CTPYKType OCHOBHOW mNpodecCHOHAIBHOH 00pa3oBaTebHOM
NMPOrpaMMbl: TUCIUILINHA BXOJUT B 00111€00pa30BaTEIbHbIN UK.

1.3. e ¥ 3a1a4u AUCHUILINHBI — TPeOOBAHNSA K pe3yJibTAaTaM OCBOCHHS AMCHUIIIMHBI:

Pabovas mporpaMma OpHEHTHPOBaHA Ha JIOCTHKECHHE CIEAYIOIINX Leseii:

L4 q)OpMI/IpOBaHI/IC y 06yqa}oumxc;1 YMCHHA OLOCHHUBATH 3HAYUMOCTb XHMHYCCKOI'O 3HAHUA
JJIA KaXXJ0ro 4€JI0BCKa,

e (opMupoBaHHE Yy O00YYAIOUMIUXCS ILETOCTHOTO MPEJACTABICHUS O MHUPE U POJIM XUMHH B
CO3/IaHMU COBPEMEHHON eCTeCTBEHHO-HAYYHOH KapTUHBI MHpA; YMEHUS OOBICHATH
O0BCKTHI M TPOIECCHI OKPYXKAIOIIEH eHUCTBUTEIBHOCTH: TPUPOIHOM, COIHATLHOM,
KyJIbTYPHOM, TEXHUYECKON CpeJibl, — HUCIOIbL3Y ISl 3TOr0 XMMHYECKUE 3HAHUS;

e pa3BUTHE Y 00YyJarOIIMXCS YMEHHI pa3indyarh (paKThl M OIICHKH, CPAaBHUBATH OICHOYHBIC
BBIBOJIbI, BUJAETh MX CBSI3b C KPUTEPUSIMU OIEHOK U CBSI3b KPUTEPHUEB C ONpPEJCICHHOMN
CUCTEMOU IIeHHOCTeH, POpMYITHPOBATH 1 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

e MpuUOOpeTeHHe OOYYAIOIIMMUCS ONbITa Pa3HOOOPA3HON JEATENHHOCTH, TO3HAHHUS U
CaMOITO3HAHHUS; KIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE JIJISI PA3TMYHBIX
BHJIOB JICSITEIILHOCTH (HABBIKOB PEIICHUS MPOOJIeM, TPUHATHS PEIICHUM, TIONCKA, aHaAIN3a
u  00paboTkM wWH(pOpPMAIIUM, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB HW3MEPCHHM,
COTPYJIHUYECTBA, OE30MACHOTO OOPAIIEHHS C BEI[ECTBAMH B IIOBCETHEBHOM KU3HU).

OcBoeHHEe coaep)KaHUS yYeOHOW JUCHHUIUIMHBI «XHUMHS», OOCCICUMBAET JOCTHIKCHHUE
CTYAEHTaMH CIIEIYIOIINX Pe3yJbTATOB:

JIMYHOCTHBIX:
® UyBCTBO TOPJOCTH W YBAKEHHUSI K UCTOPUM U JOCTHKCHUSIM OTCYECTBEHHOM XHWMHUUYECKOU

HAyK{; XUMUYECKH T'PaMOTHOE TOBEACHHE B NMPO(ECCHOHAIBHOW JESITENbHOCTH U B OBITY
npu 00paIIeHNH C XUMUYECKHMHU BEIIECTBAMH, MaTepHallaMH U IPOLIeCCaMH;
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TFOTOBHOCTh K IPOJODKCHHIO OOpa30BaHUs M TOBBINICHUS KBalU(HKAIMA B W30paHHOM
POPECCHOHAIBHON ~ JEATEIBHOCTH M OOBCKTHBHOE OCO3HAHHE POJIUM XHMHYCCKHUX
KOMIICTCHIIUM B 3TOM;

YMEHHE UCIOJIb30BaTh JOCTHKEHHUSI COBPEMEHHOM XHMHYECKOHM HAyKM M XHMHUYECKUX
TEXHOJIOTHI JUIsl TTOBBIIMICHUS COOCTBEHHOTO HMHTEIICKTYJIBHOTO Pa3BUTHS B BBIOPAHHOU
poeCCHOHAIBHON JESATEIBHOCTH.

MeTanpeamMeTHbIX:

WCIIOJIb30BAaHWE  PaA3JIMYHBIX BHUJOB II03HABATEIBHOM  JCATEIBHOCTH M  OCHOBHBIX
MHTEJUICKTYaJIbHBIX ONepanuii (ITOCTaHOBKHU 3a/1a4yu, (hOopMyJIUpOBaHUS THUIIOTE3, aHAIM3a U
CHUHTE3a, CpaBHEHUS, 00OOIICHUS, CHCTEMAaTHU3alluH, BBISIBICHUS NMPHUYUMHHO-CICACTBEHHBIX
CBsI3€H, TTOMCKA aHAJIOTOB, (POPMYJIIMPOBAHHUS BBIBOJIOB) /LTSI PEIICHUS MOCTABICHHOMN 3a/1auu,
MIPUMEHEHNE OCHOBHBIX METOJIOB ITO3HAHUS (HAOIIOICHHS, HAYYHOTO0 SKCIEPUMEHTA) IS
HU3Yy4YCHHUS pa3IMYHBIX CTOPOH XMMHYCCKUX O6’I)GKTOB Hu 1poueccoB, ¢ KOTOPEIMHU BO3HHUKACT
HEO0OXOAUMOCTh CTAJIKUBAThCS B MPOdeCCHOHAIBHOM cdepe;

HCITOJIb30BAHUE PA3IMYHBIX UCTOYHHMKOB JJIS IMOJIYYCHUS XUMUYSCKON HH(DOpMALIMK, YMEHUE
OIICHUTB €€ JIOCTOBEPHOCTD JJIS JIOCTHIKCHHUS XOPOIIMX PE3yIbTaTOB B MPo(heCCHOHAIbLHOM

chepe.

IIpexmeTHbIX:

chopMHpPOBaHHOCTH TIPEACTABICHHH O MECTEe XMMHH B COBPEMEHHONW HAy4YHOM KapTHHE
MHpa; TIOHUMaHUE pOJIM XUMHUU B (POPMHUpPOBAHWUU Kpyros3opa u (GYHKIIMOHAIBHON
TPaMOTHOCTH Y€JIOBEKA JJIs1 PEIICHUS TPAKTUUECKUX 3a]1a4;

BJIAJICHUC OCHOBOIIOJAratOmiiMMu XHUMHWYCCKHUMH IIOHATUAMH, TCOpPUAMH, 3aKOHAMU H
3aKOHOMCEPHOCTAMU; YBEPCHHOC IIOJIb30BAHHUEC XHUMHUYECKOU TepMHHOHOFHeﬁ n CHMBOJ’IHKOﬁ;

BJIQJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO TIO3HAHUSA, WCIOIB3YEMBIMH B XUMUHU:
HaOJIOZICHUEM, OIKUCAaHUEM, W3MEPEHHEM, OKCIIEPUMEHTOM; yMEeHHe o0pabdaTbIBaTh,
OOBSICHATh pe3yibTaThl TPOBEJACHHBIX OIBITOB U JEJaTh BBIBOABI, TOTOBHOCTh W
CIOCOOHOCTH MTPUMEHSTH METO/IbI TTO3HAHUS MPU PEIICHUH MPAKTUUECKUX 3a/1a4;

c(hOpMUPOBAHHOCTh YMEHUS /1aBaTh KOJWYECTBEHHBIE OIEHKH W MPOU3BOJIUTH PACUETHI IO
XUMHUYECKUM (pOopMyriaM U ypaBHEHUSIM;

BJIAICHUC IIpaBHUJIaMH TCXHUKHU 0€30I1acHOCTH IIpH UCIIOJb30BAHUN XUMHWYCCKHUX BCIICCTB,;

C(l)OpMI/IpOBaHHOCTB COOCTBEHHOM MO3UIUM M0 OTHOIIEHHIO K XHMHUYECKOH I/IH(I)OpMaI_[I/II/I,
HOJ'Iy‘iElCMOfI N3 pasHbIX UCTOYHHUKOB.

1.4. Kotn4ecTBO 4acoB Ha 0CBOCHHME IPOrPAMMBbI M CHMIIJIMHbBI:
MaKcHMaJbHOW yueOHOU Harpy3ku oOydatomnierocs 171 yacos, B TOM uucie:
00s13aTeNIbHON ayTUTOPHOM yueOHOI Harpy3ku oby4atomerocs 114 yacos;
CaMOCTOSITEIbHON paboThl 00yUaroImerocs 57 4acos.
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2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO# padoThI

Bup yuedHoii paboTbl

Oobvem uacoe

KOHTPOJIbHBIM paboTamM

MakcumanbHas yyeOHass Harpys3ka (Bcero) 171
O0s3aTesIbHAsI Ay IUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 114
B TOM YHUCIJIE:

71ab0paTOPHBIE 3aHATHS 33
MPAKTUYECKHUE 3aHSITUS 24
KOHTPOJIbHBIE paOOThI 7
CamocrosiTesibHas paboTa o0yuyaruierocs (Bcero) 57
B TOM YHUCIJIE:

MOJTrOTOBKAa COOOMIEHWH MO TMPOPHIBHBIM U NMPO(HECCHOHAIBFHO 3HAYUMBIM 12
JJIEMEHTaM COJIepKAHUS

MOJITOTOBKA ped)epaToB, MPE3ECHTAIHI, TOKJIAI0B, COOOIICHHI 110 TeMaM 12
paboTa ¢ KOHCIEKTaMM, y4eOHOM nureparypoil (rmo mnaparpadam, riaBam 12
yueOHBIX NOCOOUH, YKa3aHHBIX IPEIOIaBATEIEM)

BBITNIOJTHEHHE JOMAaIlTHEN paboThI 11
HNOJArOTOBKA K  J1a0OpaTopHbIM  paboTaMm, MPAaKTHUYECKHUM  3aHATHUSM, 10

Umoeosas ammecmayus 6 ghopme: oughghepenyuposannozo 3auema
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2.2. TemaTnveckuii IJIaH U Co/lep:KaHMe Y4eOHOH AUCHMINVIMHBI . XUMUS

HaumeHoBanune Copep:xanue y4eOHOr0 MaTepHaJia, JIa00paTOPHbIe H NPAKTHYECKHE Pa00ThI, cCAMOCTOSATe1bHasA padoTa O0beM yacos Ypogensn
pa3esioB M TeM 00y4arommxcs OCBOEHMS
3 4
BBenenne Cosiepkanuie yueOHOro MaTepuaa 2
1 | HayuHele MeTOAB! TO3HAHHUS BELIECTB M XUMHUECKUX SBICHUH. Poip skcmepumeHTa M TEOPHUH B XHMHU. 1
MopenupoBaHue XUMUYECKUX ITPOLIECCOB.
Pazgen 1. O6mas n 121
HeopraHuyeckas
XHUMUs
Tema 1.1. OcnoBHbie | ConeprkaHue yueOHOTO MaTepHaia 4
MOHATHA U 32aKOHBI 1 | OcuHoBHble TOHATHS XMMHUH. BemectBo. AtoM. Mornekyna. XuMudecKuil ameMeHT. [IpocTele W CIIOKHBIE 1
XUMHH BemecTBa. JleMoHcTpanuu: Mozaenn aTOMOB XMMHYECKHX 3JIEMEHTOB. MOJENIN MOJEKYJN MPOCTBIX M CIIOXKHBIX
BemecTB (mapoctepkHeBble u CrioapTa—bpurne6a). Kommekiust mpocThIX M CIOXKHBIX BemiecTB. Hekoropsle
BEIIECTBA KOINYECTBOM | Moib. Mojiens MosisipHOTO 00BheMa ra3oB. Anotponus ¢ocdopa, KHCIopoaa, 0JI0Ba.
2 | KadyecTBeHHbIIi W KOJIMYECTBEHHBI COCTAaB BelIeCTB. XWUMHUYSCKHE 3HAKA W (GopMmyibl. OTHOCHTEIBHBIC 1
aTOMHasl U MOJICKyJsipHas Macchl. KommdecTBo BenecTBa. Ayutorponusi.
3 | OcHoBHBIe 3aKOHBI XMMHHU. CTeXHOMETpHs. 3aKOH COXPAHEHUS! MacChl BEUIECTB. 3aKOH IMOCTOSHCTBA COCTaBa 1
BEIIIECTB MOJICKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTapO M CIEACTBHS MX HETO.
4 PacuyeTrHble 3a/1a4M HA HAXO0KAeHHE OTHOCUTEJbLHOMH MOJIEKYJISAPHON Macchl. 1
5 | PacueTHbIe 321241 HA oNpe/ieIeHHE MACCOBOI 10JH XUMUYEeCKUX YJIEMEHTOB B CJ10KHOM BelllECTBE. 1
KonTpouabHas padora no teme «OCHOBHBIC TIOHSTHS U 3aKOHBI XUMUM 2
CamocrosiTeJbHast paboTa 00yJaronInxcs: 6
Pabora ¢ koHCIIekTamu, y4eOHBIMU TOocOOHIMH. [IoAr0TOBKA K KOHTPOJIBHOH paboTe. BeimonHeHne fomManrHei paboTsl.
[Noaroroska cooOmeHnit 1Mo NpoQMILHBIM U MPOGECCHOHATHHO 3HAYNMbIM 3JIEMEHTAM COJIePIKAHMS:
AsutorpornHbie MoaupUKAIIUK yriepoaa (anMas, rpadur), Kuciaopoaa (KHCI0po, 030H), 0Ji0Ba (cepoe U 6estoe 0JI0BO).
IToHsATHE O XUMHYECKON TEXHOIOTHUH, OMOTEXHOJIOTHMH ¥ HAHOTEXHOJIOTHH.
ITonroroBka pedeparos, Mpe3eHTAMH, TOKJIAA0B, COOOIIEHHUH 110 TEMaM:
1.bruoTexHOJIOTHS ¥ TeHHas MHXKeHepus — TexHoaornu XX| Bexa.
2.HaHoTexHONOrMsI Kak IPUOPUTETHOE HAIPABJIEHUE Pa3BUTHS HAYKU U IPOU3BOACTBA B Poccuiickoil denepanum.
3.AI0TpONUsl METAJIOB.
Tema 1.2. ConepkaHue yueOHOro Marepuana 4
IHepuonnyeckuii 1 | Hepuonuuecknii 3axkon .M. MenngeneeBa. Otkpoite (.M. MenneneeBsiM Ileprnoanyeckoro 3akoHa. 1
3aKOH U [lepronnaeckuii 3axoH B popmynuposke .M. Menneneera. Ilepnogmaeckast Tabauma XUMUIECKAX JIEMEHTOB —
IHepuoanyeckas rpadugeckoe 0ToOpakeHHe MEePHOANIECKOTO 3akoHa. CTPYKTypa MepHOAMYecKON TaOIHIBL: MepHoAbl (Mayble U
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CHCTEeMA XHMHYEeCKHX
ayementoB JI.HU.
MemnpeneeBa,
CTpOeHHue aToMa

OosbInve), rpyIbI (T7aBHAs U MOOOYHAs).
Hdemoncrpanuu: Pasmuansie gopmer [lepmommdeckor cuctembl XxuMudeckux snementoB J[.M. Menneneena.
JwHamudeckue TabIuIp! 1 MoaenupoBaHus [leproanaeckoil CHCTEMEI.

2 | CTpoenue atoma u nepuoauyeckuii 3axkon .M. MenaeneeBa. AToMm — ciiokHast gacTuna. Sapo (IIPOTOHBI H
HEHTPOHBI) U ANIEKTPOHHAS 0005109Ka. M30TOMBL. DIIeKTpOHHBIE KOH(PUTYpAIliH aTOMOB XHMHUYECKHUX IIEMEHTOB.
CoBpemMeHHast (OpPMyITHPOBKA MEPHOANYECKOTO 3aKOHA. 3JHAUCHHE ITEPHOJMYECKOTO 3aKOHA M NEPHOJMICCKOH
cUCTeMbl XUMHUIecKuX aneMeHToB .M. MenneneeBa i pa3BUTHS HAYKW W MOHUMAHHS XUMHUYECKOH KapTHHBI
MHpa.

JeMoncTpaumu: DeKTpu3alys TeI U UX B3aUMOJICHCTBHE.

3 | CrpoeHne 3JIeKTPOHHBIX 000JI04€K AaTOMOB 3JIEMEHTOB MaJbIX IepuoaoB. OCOGEHHOCTH CTPOCHHS
JJIEKTPOHHBIX 00O0JOYEK aTOMOB BJIEMEHTOB OONBLIMX NEPUOAOB (TIEPEXOIHBIX diieMeHTOB). IloHsTHE 00
opburaisix. -, p- u d-OpGurasm.

4 | 3HaueHHE MEPHOAMYECKOIO 3aKOHA M MEPUOTUYECKOM CHCTEeMBI XMMHUYecKux anemeHToB J[.M. MeHneneeBa ais
pa3BUTHsI HAYKH U MOHMMAaHUS XUMHYECKON KapTHHBI MHpa.

IIpakTHyeckue 3aHATHS .

Ilepunoauueckuii 3axon .M. Menneneesa.

MopenupoBanue noctpoeHus [leprogiueckoil TaOIUIBI XUMUYECKHX IEMEHTOB.
CrpoeHue 3JIeKTPOHHBIX 000JI049EK aTOMOB.

KonTpoabsHnas pa6ora no teme «llepuoguueckuii 3axon u [leproguueckas cuctema XuMuieckux aneMmenTon J.1.
MeHjeneeBa U CTPOCHHE aToOMay

CamocTosiTe1bHast padoTa 00yJaroNUuXCs:

PaboTa ¢ koHCTIeKTamMU, yaeOHbIMU TTOcOOUMsIME. [ToATOTOBKA K TA0OPAaTOPHON M KOHTPOJIBHOU paboTam.

IToaroTroBka cooOrieHuit Mo npodUIBHEIM U IPO(YECCHOHATIFHO 3HAYUMBIM 3JIEMEHTaM COJEPKaHMS:
PagnoaktuBHOCTS. Mcrionb30BaHNe pagioaKTUBHBIX H30TOIIOB B TEXHUUYECKHUX IEJIIX. PEHTTEHOBCKOE N3IYyYEeHHE U €T0
UCIIOJIb30BaHHE B TEXHHUKE M MeAMIMHE. MoAennpoBaHue Kak METO/] TPOTHO3UPOBAHUS CUTYAIlMH Ha IPOU3BOJICTBE.
IMoaroroska pedeparos, Npe3eHTaNNH, JOKJIAA0B, COOOIICHNH 110 TEMaM:

1.Ku3nb u nesrensHocts .M. Menneneena.

2.«[lepnognveckoMy 3aKoHy Oyayiiee He TPO3UT Pa3pyIICHHUEM. . . ».

3.Cunte3 114-ro ameMenTa — TpUyM() POCCHUCKHAX (HU3UKOB-SICPITUKOB.

4.M3oTomsl BogOpOa.

Tema 1.3.
CTpoeHue BelecTBa

CopepxaHue yaeOHOro Marepuaa

1 | Nonnas xumuyeckas cBsi3b. KaTHOHBI, UX 00pa30BaHNe U3 aTOMOB B pe3yJbTaTe MpoIecca OKUCICHNs. AHUOHBI,
ux 00pa3oBaHHUE U3 AaTOMOB B pPe3yJbTaTe Mpoiiecca BOCCTAHOBIEHMs. IOHHAs CBs3b, KaK CBA3b MEXy KATHOHAMU
U aHHOHAMH 3a CYET JJCKTPOCTATHYECCKOTO MpUTsHKeHWs. Kiraccuukanus HOHOB: MO COCTaBy, 3HAKy 3apsja,
HAIMYHAIO THIPATHOW 000jouku. MoHHBIE KpucTaumdeckue pemeTkd. CBOWCTBA BEMISCTB C HOHHBIM THIIOM
KPUCTAJUTHIECKON PEIICTKH.
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JemoncTpanmmu: Mopenb KpUCTAIIMYECKOW pemeTku xjopuaa Hatpus. OOpaslbl MHHEpaloB C HOHHOMN
KPUCTAJJIMYECKON PELIETKOM: KaIbIUTa, TaJIUTAa.

2 | KoBanenTHas xumuyeckasi cBs3b. MexaHW3M OO0pa3oBaHHA KOBAJICHTHOH CBs3W (OOMEHHBIH W JTOHOPHO-
aKLENTOPHBIN). DJEKTPOOTpHLATeNbHOCT. KOBaleHTHBIC TOJSpHAS W HENoJsApHas CBI3H. KpaTHOCTB
KOBAJICHTHOH CBsI3H. MOJEKYJIApHBIE M aTOMHBIE KPHCTaUIMYeCKHe pemeTkd. CBOHCTBa BEIIECTB C
MOJICKYJIIPHBIMA M @aTOMHBIMH KPUCTAJUTMYECKUMH PEIICTKAMH.

JeMoncTpammu: Mozei KpUCTAUIMYECKUX PELISTOK «CYyXOTo JibAay (WIH HoJa), anMasa, rpadura (Mim KBapua).

3 Meraminyeckasi cBsi3b. MeTaummdeckas KpUCTAJIMYCCKAasA PCHICTKA W MCTAJNIMYCCKAsA XUMHUYCCKAA CBA3b.

dusnyeckre CBOMCTBA METAIIOB.

4 | ArperaTHble COCTOSIHHS BellleCTB U BOJOPO/HAsI CBs3b. 1BepIIOE, XKHUIKOE U Ta3000pa3HOE COCTOSHMUS BEUIECTB.
Ilepexon BemecTBa U3 OHOTO arperaTHOTO COCTOSHUS B ipyroe. BogoponHas cBs3b.
JemoncTpanun: [Tpubops! Ha JKUIKUX KPUCTAIIIAX.

5 Yucroie Belecrsa 1 CMeCH. Ilonstre o cMecu BemecTB. I oMoreHHBIC U TETCPOTCHHBIC CMCCH. CocTaB cMecei:
00beMHast U MaccoBas J0JIM KOMIIOHCHTOB CMECH, MaCCOBas JOJIA HpHMeCCﬁ.

6 | AucnepcHble cuctembl. IloHatue o aucnepcHod cucrteMe. JlucmepcHas ¢a3a M AUCIEPCHOHHAS Cpeja.
Knaccmbnkaunﬂ JUCTICPCHBIX CUCTEM. Ilonsarue o KOJIJIOMJJHBIX CUCTCMaAXx.

JemoncTpamun: O0pa3ubl pa3iMyHbIX JAUCIEPCHBIX CUCTEM: dMYIBCHMA, CYCIIEH3HH, adpo30JjieH, rejei u 30JeH.
Koarymsumst. Cunepesuc. D dexr Tunpans.

IIpakTHyeckue 3aHATHUS:
Yucreie BeniecTBa U CMECH.

JlaGopaTopHbie padoThI:

JlucriepcHBIe CUCTEMBL.

[IpurorosneHne cycreH3un KapOoOHATa KAJIBIHS B BOJIC.

[omryuenne 3Mynbcuu MOTOpHOTO Macya. O3HaKOMIICHHE CO CBOMCTBAMHU JHCIIEPCHBIX CHCTEM.

KonTpoabHas pa6ora no reme «CTpoeHHE BELIECTBA

CamocTosiTebHAsi pad0Ta 00yJIAFOITUXCS:

Pabora ¢ koHCIIekTamu, ydeOHBIMU TOCOOMsIMA. [ToaroToBKA K TaO0OpaTOPHOI M KOHTPOJIBHOH padoTaM. BreimonHeHwe
JIOMAaIrHeH paboTHL.

IMoxaroroBka cooOmieHuit 10 MPOQUIBHEIM ¥ TPO(PECCHOHATEHO 3HAYUMBIM AJIEMEHTaM coiepkanus: [I0IsIpHOCTHCBAI3N
U noisipHocTh Mosiekyisbl. Konnencanus. Tekydectsb. Bosronka. Kpucrammmzauums. CyOnumanust ¥ JecyOiaumarius.
AHOMamMu (QU3NYECKUX CBOUCTB BOABI. JKuakue KpucTauibl. MUHEpa bl U TOPHBIE MOPOABI KaK MPUPOIHBIE CMECH.
DOMybCHH U CyCIIeH3uH. 30111 (B TOM YHuCiie adpo3osn) u renm. Koaryssiust. Cuaepesuc.

IToaroToBka pedeparoB, mpe3eHTAINH, TOKIaI0B, COOOIIEHII Ha TEMBbI:

1.ITna3zma — 4eTBepTOE COCTOSHUE BELIECTBA.

2.AmopodHBIe BenecTBa B IPUPOJIE, TEXHUKE, OBITY.

3.I'pyOoicriepcHble CHCTEMBI, MX KIacCH(UKaIMs 1 UCII0JIb30BaHNE B IPO(ECCHOHATIBHON eI TeIbHOCTH.
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4.KocmeTtnueckue remm.
5.IlpumeHeHne CycreH3uil U SMyJIbCUIl B CTPOUTEIILCTBE.
6.MuHepaJsl ¥ TOPHBIE TIOPOJIBI KAK OCHOBA JTUTOC(EPHL.

Tema 1.4,
Boaa. PacTBopsbl.
DJIEKTPOJIUTHYECKAS
JHCCOMAIIUST

Coneprxanne yueOHOTO MaTepHaia 5

1 | Boxma. PactBopnl. PacTtBopenme. Boma xkak pactBoputens. PactBopuMocTs BemecTtB. HacwimieHHbIe,

HEHACBHIIICHHBIE, IICPECHIIICHHBIC PACTBOPBI.
JemoncTpanun: PactBopumocTs BenecTB B Boge. CoOupaHue ra3oB METOJJOM BBITECHEHHUS BOAbL. PacTBopeHue B
BOJIC CEpHOI KHCIOTHI M cosieil aMMoHHUs. OOpasibl KPUCTAIIOTUAPATOB. V3rOTOBIEHHE THIICOBOI MOBS3KH.
[Tpurorosnenne KecTKOH BOJBI M YCTpaHEHHE €€ XKeCTKOCTH. VIoHuTEL. OOpa3ipl MUHEPATIBHBIX BOJ PA3IHIHOTO
Ha3Ha4YCHU.

2 | 3aBHCHMMOCTh PACTBOPUMOCTH Tra30B, JKUJIKOCTEH M TBEPJBIX BEILECTB OT pa3IM4HBIX (hakTOopoB. MaccoBas nois
PacTBOPEHHOI'O BEILIECTBA.

3 | DaekTpoauTHYecKasi TUCCONMUANMS. OJCKTPOIUTHI W HEIJIEKTPOJHUTHL DJICKTPOJIUTHYECKAs AMCCOLMALHSL.
JemoHcTpanuu: VcnbITaHHEe pacTBOPOB BIICKTPOJIWTOB M HEIJIEKTPOJIUTOB HAa TMPEAMET JHCCOLMALIUH.
3aBHCHMOCTh CTETIEHH JJIEKTPOJMTHYECKOH IHUCCONMAINK YKCYCHOM KHCIOTHI OT pa30aBieHHsS pPacTBOpa.

JIBIKEeHHUE OKpalICHHBIX HOHOB B JJICKTPUUECKOM MOJIE.

4 | MexaHU3MbI 3JEKTPOJUTUYECKON ANCCONMAIMU AT BEHIECTB C PAa3INYHBIMH THIIAMH XHMHYECKOH CBSI3H.
I'mppatupoBaHHbBIE U HETUAPATHPOBAHHbBIEC HOHBI.

5 | Crenens 3j1eKTpoInTHYECKOH mucconnanuu. CHiibHbIEe U ciabble 371eKTposuThl. OCHOBHBIE TIOJIOKEHUS TEOPHH
IEKTPOIUTHUYECKOH aucconrany. KucioTel, 0CHOBaHMS M COJM KaK JIEKTPOJIHTHI.

IIpakTnyeckue 3aHATHA: 6

JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUSI.

[Ipurorosnenne pacTBopa 331aHHOW KOHLIEHTPALHH.

Perenne 3a/1au Ha MacCOBYIO JIOJIIO pACTBOPEHHOT'O BEIIECTBA.

KontpoabsHas padora no teme «Bona. PacTBOpEI. DeKTponuTHUECKas TUCCOIIHAIINS» 1

CamocTosiTe1bHast padoTa 00yJaroNUuXCs: 4

Pabora ¢ koHCIIekTamu, y4eOHBIMU TOCOOHSIMH. [ToArOTOBKA K MPAKTUYECKUM 3aHATHIM, KOHTPOJIBHOM paboTe.
Brmonnaenue nomanraeii paboThL.

IToarotoBka cooOrienuit mo NpouIbHEIM U IPO(ecCHOHATFHO 3HAYNMBIM 3JIEMEHTaM cofepkaHus: PacTBopeHHe Kak
¢usmnko-xuMuueckuii npouecc. Terosie 3¢ ekt npu pactBopennu. Kpucramtoruaparsl. [IpumeneHne Bojibl B
TEXHUYECKUX eNaX. JKecTKOCTh BOABI M CTIOCOOHBI ee ycTpaHeH!s. MuHepalbHbIe BOBI.

IToaroToBka pedeparos, Ipe3eHTalH, TOKIAI0B, COOOIIEHUI HA TEMBI:

1.CoBpemMeHHBIE METOABI 00€33apaKMBaHUS BOJBI.

2.PacTBOpHI BOKPYT Hac.

3.Bona kak peareHT ¥ Kak cpejia Juisi XMMHYECKOro Ipoliecca.

4.Turisl pacTBOpOB.

5.Ku3Hsb 1 gestensHocTh C. AppeHnyca.
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6.Bkiag 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUH IIEKTPOIUTHUECKON TUCCOLMALIIH.
7.YcTpaHeHHe KECTKOCTH BOJBI HA MPOMBIIUICHHBIX MPEANPHATHAX.

Tema 1.5.
Kinaccnduxanus
HeOPraHu4ecKuX
COeIUHEHUI U uX

CBOJiCTBa

Coneprxanre yaeOHOTo MaTepHaa

1 | Kucnorel m ux cBoiicTBa. KuCIOTBI Kak 3JIEKTPOIMTH, WX KJIAacCH(GUKANWS IO Pa3IMYHBIM HPU3HAKAM.
OcoOeHHOCTH B3aWMOJCHCTBUS KOHIIGHTPUPOBAHHON CEpHOW W Aa30THOM KHCIOT ¢ MeTaiutaMd. OCHOBHBIE
CHOCOOBI MOTy4eHHS KUCIIOTHI.

Jemoncrpauuu: B3anMopelicTBue a30THOM M KOHIIEHTPUPOBAHHON CEPHOM KUCIIOT C METAJUIAMH.

2 XuMHYecKHe CBOMCTBA KHCJIOT B CBeTe TEOPUH 3JIEKTPOJIUTHYECKON JMCCOLMALIUM.

3 | OcHoBanusi M ux cBoiicTBa. OCHOBaHUS KaK JIEKTPOJMTHI, MX KIACCU(PHKAIMI 110 Pa3IMIHBIM IIPU3HAKAM.
PaznoxeHne HepaCTBOPUMBIX B BOJIE OCHOBaHMH. OCHOBHBIE CIIOCOOBI MOTYYCHHSI OCHOBAHUI.
JemoncTpanun: IToxyderne u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

4 Xumuyeckne CBOCTBA OCHOBaHHUIl B CBeTEe TEOPHH YIEKTPOJIUTHYECKO TNCCONMALIMU.

5 Coumn 1 ux cBoiicrBa. Comu kKak 35eKTponuTsl. COJM cpeHue, KUCIIBIE H OCHOBHBIC. XUMHUYECKH CBOUCTBA COJICH
B CBETE TEOPHUH DJEKTPOIUTUIECKON TUCCOLIUAIINY.
Jdemoncrpauuu: HeoOpatumelii rugponu3 kapobuga kaibius. OOpaTuMblil THIPOIN3 CONEH pa3IMyHOrO THIIA.

6 | Cnioco6bl mostyuyenns coJieid. ['uaponus cosei.

7 | Oxkcuasl W ux cBoiictBa. CosieoOpasyrolye W HecojeoOpasyromue Ookcuasl. OCHOBHBIC, aM(OTEPHBIC U
KHCJIOTHBIE OKCHBI. 3aBUCHMOCTh XapaKTepa OKCHA OT CTEIIEHU OKHCJICHHs 00pa3yollero ero Merauia.
Jemoncrpanun: 'openne docdopa n pacTBopeHHe NPOyKTa FOPEHHs B BOJIE.

8 | Xummuyeckue cBOWCTBA OKCHIOB. [l0TyueHHE OKCHIIOB.

JlaGopaTopHbie padoThI:

M3yuyeHune cBOMCTB KUCIOT U OCHOBaHMM.

BzaumonelictBue coneil ¢ Meraimamu. BzaumonelcTBue comneit Ipyr ¢ Jpyrom.
I'uiponus coneil pa3aIuyHOro THUIA.

CamocTosiTe1bHasi padoTa 00yJaroNnuXcs:

Pabota c koHCHIeKTamMH, yaeOHbIMU 1TocoOusAMH. [ToaroToBka K 1a00paTOPHEIM M KOHTPOJIBHOM paboTam. Beimonnenne
JOMalHe paboThl.

[loaroroBka cooOmeHnii 1Mo NPOGWIBHBIM M TNPO(GECCHOHAIBHO 3HAYMMBIM 3JIEMEHTaM cojepxaHus: [IpaBuima
pa30aBiieHHsT CepHOM KHCJIOTHL. Vcronmb30BaHME CEPHOW KHCIOTHI B IPOMBINUICHHOCTH. Enxume menoun, wux
HCIIOJIb30BAHUC B IMPOMBIINIJICHHOCTH. lamenas u HerameHas H3BCCTh, €€ NMPUMEHCHUE B CTPOUTCIHLCTBEC. T'unc un
anebactp, runicoBanue. [Torarue o pH pactBopa. KucnorHast, meno4ynas, HeWTpagbHas Cpeabl paCTBOPOB.

IToaroToBka pedepatos, Ipe3eHTalWH, TOKIAI0B, COOOIEHUI HA TEMBI:

1.CepHas KHCIOTa — «XJ1€0 XUMHUYECKON IPOMBIIUICHHOCTH.

2.Mcnonp30BaHNe MUHEPANBHBIX KUCIOT HAa IPEANPUATHSX Pa3InIHOTO PO

3.OKcHABI B CONM KaK CTPOUTEIHHBIE MaTePHAIIBL.

4.Mcropus rumca.
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5.IloBapeHHast COJIb KaK XUMHYECKOE ChIPBE.
6.MHoromMKHit KapOOHAT KaJBLHS: B IPUPOJE, B IPOMBIIIIICHHOCTH, B OBITY.

Tema 1.6.

Xumuyeckue peakuuu

Cojepxanue yueGHOrO MaTepuaa

1

Knaccmbnxaunﬂ XHMHYICCKHUX peaKunifl. Peakiuun COCAMHCHUA, PpPas3jIoOKCHUA, 3aMCIICHUA, oOMeHa.
Karanmutuueckue peaKkuunu. OGpaTI/IMI)Ie nu HeO6paTI/IMHe pCakuu. I'omoreHnnnie u TE€TCPOTCHHLIC PCAKINU.
3K3OTepMI/I‘I€CKI/Ie 1 OHAOTCPMUYECCKHUC pCaKIIUU. HeMOHCTpaHHI/I: HpI/IMepLI HeOGpaTI/IMLIX peaKuHﬁ, UAymux ¢
O6pa3OBaHI/IeM ocajJka, rasa UJIM BOIBI.

TennoBoii 3pPpekT xXuMHUeCKHX peakumii. TepMOXUMHUYECKUE YPABHEHUSL.

OKHCINTEIbHO-BOCCTAHOBUTENIbHbIE peakuuu. CreneHb okuciaeHus. OKUCIUTEIh W BOCCTaHOBJICHHE.
BoccranoButens u okucienue. Jdemoncrpanum: Mogenb snexTponuzepa. Mozenb 3J€KTPOJU3HON BaHHBI IS
HOH}/‘IGHI/DI AJTFOMHUHUS.

S

MeTtoj 3/1eKTPOHHOI0 0aJ1aHCca VISl COCTABJICHHUS YPABHEHM I OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIHIi.

Cxopoctb xumMHYecKMX Ppeakumi. I[loHsATHE O CKOpOCTH XMMHMYECKUX peaKUUd. 3aBHCHUMOCTb CKOpPOCTHU
XMMHUUYECKHX PpeakIui OT pa3IW4HBIX (HaKTOPOB: IPHPOIBI PEATHPYIONIMX BEINECTB, WX KOHICHTPAIHH,
TEMIIEPaTypHbl, IOBEPXHOCTH CONPHUKOCHOBEHUS 1 MCIIOIb30BaHMS KaTaIN3aTOPOB.

JemoHcTpanuu: 3aBHCHMOCTh CKOPOCTH PEaKIMH OT IPHUPOABI PEarupyroliux BemecTB. B3ammonelcTane
pPacTBOPOB CEpHOM KHCIOTHI C PacTBOpaMH THOCYIb(aTa HATpus Pa3IMYHON KOHIEHTPAnWH M TEMIEpaTyphl.
Mopenb KUISIIETo ¢osl. 3aBUCHMOCTD CKOPOCTH XMMHUYECKON PEaKkIuy OT MPUCYTCTBHUS KaTaau3aTopa Ha IpUMepe
pa3iIoXKeHuUs NEPOKCHAA BOJIOPO/IA C MOMOIIBIO JMOKCH/IA MApraHIla U KaTaaasbl.

4

OOpaTuMocTh XMMHYeCKMX peakumii. OOpaTuMbple W HeoOpaTHMBIE peakIMM. XHUMHYECKOE€ pPaBHOBECHE W
CIIOCOOBI €r0 CMEICHUS.

JlaGopaTopHbie padoThI:

Peaknus 3amMenieHUs MeIU JKEIe30M B pacTBOPE METHOTI0 KyIopoca.
Peakimu, nayniie ¢ o0pa3oBaHHEM OcajKa, Ta3a WK BOJBI.

CKOpOCTh U 00paTUMOCTh XUMHUYECKUX peakunii. Karanus.

V3yueHne BAMSHUSA pa3IHYHBIX (DaKTOPOB HA CKOPOCTh XMMUYECKHUX PEAKIHH.
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CamocrosiTe1bHast padoTa 00yJaroUuXcs:

Pabora ¢ koHCcrIekTamu, yaeOHpIME TocoOmsiMu. [loaroToBKa K 1a00paTOpHEIM M KOHTPOJIEHOU padoraM. BreimonneHne
JIOMarHei paboThI.

IMoaroToBka cooOmeHnit Mo NMpoQMIBHEIM M TPOQPECCHOHATPHO 3HAYMMBIM dJIeMeHTaM coiepykaHus: Ilorstue o6
JNEKTPOIHN3e. OIIEKTPOJIN3 PACIUIABOB. DJIEKTPOJIIN3 PACTBOPOB. DIJIEKTPOJIMTHYECKOE IOJIYYEHHE aJlOMHHUSL.
[IpakTHyeckoe NpUMEHEHHE dJIEeKTpoau3a. [anpBaHomIacTika. [anpBanocrerus. PaguHrpoBaHue IIBETHBIX METaJUIOB.
Karanmu3. T['omoreHHele W reTeporeHHble KaTanmzatopbl. [IpomoTopel. Karamuruueckwe simpl. MHruOGuTOpHI.
IIpou3BOACTBO aMMHUaKa: ChIpbE, anmapaTypa, Hay4HbIC IPUHIUIIBL.

IToaroroBska pedeparoB, mpe3eHTANUH, TOKJIAT0B, COOOIICHHA HA TEMBI:

1.Peakuus ropeHust Ha MPOU3BO/ICTBE.

2.Peaknus ropeHus B OBITY.

3.BupryaisHOe MOJETHPOBAHHE XUMUYECKHUX ITPOIIECCOB.

Conepkanne yueOHOro Marepuaia

Tema 1.7. 1 | Meraniabl. OCOOCHHOCTH CTPOCHHSI aTOMOB WM KpucTamwioB. dusndeckue cBoricTBa MeTainioB. Kiaccudukanms
Metanasl u METAJJIOB 10 PA3IMYHBIM IPU3HAKAM
HeMeTaJLIbI JemoncTpanun: Komrekiusa metaiuioB. B3anmoaelicTBrue MeTamioB ¢ HeMeTaulaMy (Kelesa, IIMHKA W aJTFOMHHUS
C Cepoil, allOMHHHUS C HOAOM, CYPbMBI C XJIOpPOM, TOpEHHE >jKejie3a B XJope). [opeHHe MeTalioB.
AJIOMUHOTEPMUSL.

2 | XuMu4ecKre CBOHCTBA METAJIOB. DIICKTPOXUMITYSCKUH PsJI HANPSDKEHUH METaJUIOB. MeTautoTepMusl.

3 | O6mue cnocodbl moayyeHusi MetamnoB. [lonstne o mMetamryprun. [IupoMerammyprus, THAPOMETAIUTYpPTHUs 1
steKTpoMeTaityprus. CriaBbl YepHbIE M IIBETHBIE.

4 | Hemeranabl. OCOOCHHOCTH CTPOSHHS aTOMOB. HemMeTasl — MpocThIe BemecTBa.

Hemoncrpamuu: Komnekius nemertamuioB. ['openune HemetauioB (cepsl, ¢ocdopa, yriis). BeiTecHeHne menee
AKTUBHBIX T'aJIOTCHOB U3 paCTBOPOB UX coJieii 0oJiee aKTUBHLIMHU TaJIOI€HAMH. KOHHCKHI/II/I HpO}IyKHI/Iﬁ CUJIMKATHOM
npoMblIlUIeHHOCTH (cTekina, (apdopa, ¢asHca, EMEHTa pa3IM4YHBIX Mapok U Jp.)Mozens pPOMBIIIICHHON
YCTaHOBKH U1l IPOU3BOJCTBA CEPHOM KHUCIIOTHI.

5 3aBHCHMOCTh CBOMCTB TrajIOTEHOB OT HX IOJIOKEHHS B Hepnozmqeucoii cucreMe. OKHCIMTENbHBIE U
BOCCTAaHOBHUTEJIbHBIC CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX IOJIOKCHHS B pAAy SJICKTPOOTPUIATCIBHOCTH.

JlaGopaTopHbie padoThI:

3aKaika ¥ OTITyCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTypaMH CEporo u Oeyoro 4yryHa.
Pacmo3naBanue pyn xenesa.

IIpakTHyeckue 3aHATHS

Meramnsl. Hemeramner.

ITonyuenne, coOupanue u pacro3HaBaHUE Ta30B.
Perienne sKcriepuMeHTaIbHbIX 3a/1a4.
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3K3. KOHTPONbHbIW

CamocrosiTe1bHast padoTa 00yJaroUuXcs:

Pab6ota ¢ koHCTIeKTamMH, yaeOHBIMHU TocoOusiMHU. [ToaroToBKa K 1aO0OpaTOpHEIM M KOHTPOIBHOH padoTe, IPaKTHISCKAM
3aHATUSIM. BeinonHenue nomamseit paboTsl.

[loaroroBka cooOleHnd Mo MPOQHIBHBIM M NPO(ecCHOHANBFHO 3HAYMMBIM 3JeMEHTaM cojepxanus: Kopposus
METAJUIOB: XUMHYECKas U IIEKTPOXUMHUUYECKas. 3aBUCHMOCTh CKOPOCTH KOPPO3HMH OT YCIIOBHI OKPY)KAIOIIEH CpeIbl.
Knaccudukanus koppo3un METaJUIOB MO Pa3INnYHBIM Npu3HakaM. CrocoObl 3alIMThl METAJUIOB OT KOPPO3HUH.
[IpousBoacTBO uyryHa u cranu. [losydeHue HeMeTaIoB (PAaKIMOHHOW MEpPEroHKOW JKMIKOrO BO3JIyXa H
3JIEKTPOIM30M PAcTBOPOB WJIM PACIUIABOB 3JIEKTPONNTOB. CHIIMKaTHas MPOMBIINIIEHHOCTh. IIpon3BoACTBO cepHOM
KHCIIOTHI.

IMoaroroska pedepaToB U MPE3EHTALMH, TOKIaJ0B, COOOIIEHNH Ha TEMBI:

1.Wcropus mosrydeHus ¥ IPOU3BOJICTBA ATIOMUHHS.

2.271eKTPOIUTHYECKOE MOyYeHHE U pahUHUPOBAaHNE MEIH.

3.Ku3np u nearensHoCcTh I'. J]9BH.

4.Poip METaJUIOB B HCTOPUH YEJIOBEYECKOI IIMBUIM3ALINH.

5.McTopus oTeuecTBEHHOM YepHOI MeTaTypruu.

6./ cTopust 0Te4eCTBEHHOM IBETHON METaJLTyPruu.

7.CoBpeMeHHOE METALITypruuecKkoe MPOrU3BOJICTBO.

8.CrieruansHOCTH, CBSA3aHHBIC ¢ 00PabOTKOI METALIOB.

9.Ponb METaIJIOB M CIIJIABOB B HAYYHO-TEXHUUECKOM ITpOrpecce.

10.Koppo3ust MeTaJIIOB 1 CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

11.MlHepTHBIC WU OarOpPOIHEIC Ta3hbl.

12.Poxmarormye ol — rajJoreHsl.

13.Mcropust OIBeICKOM CITUYKH.

14.XumMns MeTaioB B Moel MpoecCHOHATBHON e TETbHOCTH.

15.XumMust HemeTaJuIoB B Moeil npodeccroHanbHOM eI TeIbHOCTH.

16. TlpumeHenne TBepI0Tro U ra3006paszHoro okcuaa yraepoma(lVv).

Pa3nen 2.
Opranuyeckast XUMHSA

46

Tema 2.1.
OcCHOBHBIE TOHATHSA
OpPraHN4YecKOi XUMHU
U TeOpHsi CTPOEHUS
OpPraHU4ecKux
coeqUHEHHH

CopepxaHue yaeOHOro Marepuaa

1 | Ipeamer oprannyeckoil xuMuu.IIpuponHble, MCKYCCTBEHHBIE W CHHTETHUECKHE OPTaHHMUYECKHE BEIIECTBA.
CpaBHEHHE OPTaHUYECKHUX BEIIECTB C HEOPTAHNIECKUMHU.
BanentHoCTh. XMMHUECKOE CTPOCHUE KaK MOPSJIOK COSIMHEHHUS aTOMOB B MOJIEKYJIBI IO BaJIGHTHOCTH.

2 | Teopusi crpoeHust oprannyeckux coeqnHenuii A.M. ByriiepoBa. OCHOBHBIE MOJOXKEHHSI TEOPUU XUMHIECKOTO
CTPOEHHUSI.

w

N3omepus u n3omMepbl. XuMudeckue GopMyIIbl B MOJISIH MOJEKYN B OPTaHUYECKOW XMMHUH.

4 | Knaccnpukanus opranmyeckux BemnrectB. Kiaccudukaims BenecTs Mo CTPOCHUIO YTITIEPOAHOTO CKEleTa u
HAUTAYHIO (QYHKIIMOHAIBHBIX TPYIIIL.
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ﬂeMOHCTpaHI/lI/l: Mopenu MOJICKYJI TOMOJIOTOB U U30MEPOB OPraHUYCCKUX COCIUHCHUIA.

ol

I'omosioru u romosiorusi. Hauana nomenkiarypst IUPAC.

6 | Kmaccupukanusi peaknmii B  opraHuyeckoi Xxumuu. Peakumm mnpucoeawHeHus (THAPUPOBAHMUS,
raJlOTEHUPOBAHUsI,  T'MAPOTAlOTeHUpPOBaHMs, ruaparanuu). Peakuuum  oTwieIUieHMs  (IeTUIPUPOBAHMUSA,
JETHAPOTaloTeHUpOBaHys, Jeruapatanun). Peakimu 3amemmenns. Peakiy n3omMepu3anim.

JlaGopaTopHbie padoThI:

Knaccudukanus opraHn4ecKux BeLecTB.
Knaccudukarust peakiuii B OpraHMYeCKOn XUMHUH.
M3roroBnenue Moaeseld MoJIEKYJl OpraHMYECKHUX BEIIECTB.

CamocTosiTebHasi pad0Ta 00yJIaAFOITUXCS:

Pabora c koHCTIeKTamu, yueOHbIME TOcoOHsIME. [ToAroTOBKA K J1a00paTOpHOW M KOHTPOJIbHOW paboTam. BeimoaneHue
JIOMaIHe paboThl.

[NoaroroBka cooOmeHni 1Mo HPOMWIBEHBIM M MPO(ECCHOHANFHO 3HAUYMMbBIM 3JIEMEHTaM cojepkaHus: I[loHsATHE 0
cyOcTpaTe U peareHTte. Peakimy OKHCIEHHsI U BOCCTaHOBJICHHUS OpraHuueckux BeuiecTB. CpaBHeHHE KiaccHpHKauu
COEIMHEHUH U KlIacCU(PUKALMK PEaKIMii B HEOPIaHUUECKON U OPraHUYECKONH XHUMHUH.

[Noaroroska pedeparos, Ipe3eHTANNI, JOKJIAI0B, COOOIICHNI HA TEMBI:

1.KpaTkue cBeZieHus 110 UICTOPHN BO3ZHUKHOBEHUS M PA3BUTHS OPTraHUUCCKON XUMUHL.

2.Ku3nb u gearensHOCTE A.M. ByTiieposa.

3.Buranusm u ero kpax.

4.Pojb 0T€YECTBEHHBIX YUCHBIX B CTAHOBJICHUH U PA3BUTHH MHUPOBON OPraHMYECKOH XUMHUH.

5.CoBpeMeHHbIe TPECTABICHNUS O TCOPHH XUMHUYECKOTO CTPOCHHUSI.

Tema 2.2.
Yraesoaopoasl 4 uX
MPHUPOIAHBIE
HCTOYHUKHU

Cojnepxanue yueOHOTO MaTepuajia

1 | AuxaHbl. AJKaHBI: TOMOJIOTUYECKUI Psi/I, H30MEPHs 1 HOMEHKJIATYpa alKaHOB. XHMHYECKHE CBOWCTBA AJIKAHOB
(MeraHa, 9TaHa): rOPEHHE, 3aMELICHNE, PAa3IOKEHHUE, AeruapupoBanne. [IpiMeHeHHe aIKaHOB HAa OCHOBE CBOJCTB.
Jdemoncrpamuu: ['operne merana. OTHONIEHHE METaHa K PACTBOPaM IepMaHraHara Kaiusi i OpOMHOM BoJe.

2 | AJKeHBbI. Otunex, €ero [OJIyYEHUE (merunpupoBaHuEeM JTaHa, JlenoJIuMepu3anmeil
MoJMATIIeHa). [ 'oMooTnaecknii  psij, HW30MepHs, HOMEHKIAaTypa aJKEHOB. XHMHYECKHE CBOWCTBA STHIICHA!
TOpEeHHe, KadeCTBEHHbIE peakiuu (obeciBeurBaHHE OpOMHON BOABI M pacTBOpa II€pMaHraHaTa Kajus),
THApaTalys, moauMepu3amys. [IpuMenenne sTuiieHa Ha OCHOBE CBOWCTB.

Jemoncrpuun: 'openne stuneHa. OTHOIIEHHE STHJIEHA K pacTBOpaM IepMaHraHata Kajius U OpOMHON BoJE.
[NonyueHne STHIICHA peakuuel AeruapaTalyy 3TaHoa.

3 | Auennl n kayuyyku. [loaaTHE O THEHAX KaK yIIIEBOJOPOIAX C IBYMS IBOMHBIMH CBA3SIMH. CONPSKEHHBIE JHCHBI.
Xumudeckue cBoiicTBa Oyraamena-1,3 u mn3ompeHa: oOeclBeunBaHHWE OpOMHON BOABI W IOJIMMEPH3ALMS B
Kaydyku. HaTypanbHblil M1 CHHTETHUECKHUE Kaydyku. Pe3una.

JemoncTrpanuu: Pa3noxkeHue kaydyka TI@pd HarpeBaHWHM, UCHBITAHUE MPOAYKTOB PAa3JIOKEHHS Ha
HENPENEIbHOCTD.

4 AnkuHbl. AnerwrieH. XWUMHYECKHE CBOMCTBAa aleTHIICHAa: TOpPEHHE, O0OecIBeUYMBaHHE OpPOMHOW BOJEI,
MIPUCOENHEHNE XJIOPOBOJOPOIa M THparanus. [IpuMeHeHue aleTHiieHa Ha OCHOBE CBOWCTB. MexKiaccoBas




MuHucTepcTBO 00pasoBaHus Tynbckon obnacTu
FocypapcTBeHHOE NpodheccMoHanbHoe o6pa3oBaTenibHoe yupexaeHue Tynbckoi obnactu
«[JOHCKON NONUTEXHUYECKUN KONNEeaK»

HanmeHoBaHue fokymeHTa: Pabouyas nporpamma y4vebHoi Pedakuyust No 1 TNuet 16 u3 26
AUCLMNTINHBI I
YcnoeHoe o6osHaderve: Pl OY[.09 29.01.08 Wsmerietitie Net 3K3. KOHTPONbHbIW

HM30MEpHs C aJIKaJieHAMH.
Hdemoncrpauuu: ['openue anerwieHa. OTHOIIEHUE alleTWIEHA K pacTBOpaM MEpMaHraHaTa Kaius U OpoMHON
Boze. [lonyueHne aneTmwieHa — THAPOJIN30M KapOuaa KaIbIHs.

5 | Apenbl. benzon. Xumuueckue CBOHCTBa O€H30Ja: TOpEHHE, pEaKUUH 3aMelleHHs (TaJloreHUpOBaHMUE,
HUTpoBaHue). [lpuMeHeHne GEH30Ia Ha OCHOBE CBOMCTB.
JemoncTpamun: OTHOUIeHHe OEH30J1a K pacTBOpaM IiepMaHraHara Kajius 1 OpOMHOH BoJie.

6 | IlpupoaHbIe HCTOYHUKH YTIJI€BOAOPOIOB. [IpHpoaHBIii ra3: cocTaB, NPUMEHEHHE B KaUueCTBE TOILINBA.

Hedrs. Cocras u nepepadorka Hedu. [leperonka Hedtu. Hedrenpomykrsr.

Jdemoncrpanun: Komtexnus o6pasnoB Heptd u HepTenpoaykroB. Komrexnus «KaMeHHBIH yroyib 1 IPOLYKLHS
KOKCOXUMHYECKOTO IIPOU3BOJICTBAY.

IIpakTHyeckue 3aHATHUS:
AJKUHBI. ApPEHBI.

JlaGopaTopHbie padoThI:
O3HakoMJICHHE C KOJUIeKIMe# 00pa3ioB He)TH U MPOAYKTOB ee nepepadoTku. O3HAKOMIICHHE C KOJUICKI[HEH KaydyKoB
1 00pa3laMu M3/IeNUil U3 PE3HHBIL

CamocrosiTe1bHast padoTa 00yJaroNuuXxcs:

Pabota ¢ xoHCcTIekTaMu, y4eOHbIMU TocoOusiMu. IloaroToBKa K 1a60paTOpHOI W KOHTPOJIBHOM paboTam. BrimonneHne
JOManIHei paboTHl.

IMoaroroBka coobmieHnit Mo NMpoUIBLHBIM ¥ NPO(ecCHOHANBPHO 3HAYMMBIM 3JIeMeHTaM coaepxanus: [Ipaswio B.B.
MapkosuukoBa. Knaccudukanus n HazHaueHHEe KaydykoB. Kiaccmduxamust n HasHaueHHWe pe3uH. Bynkanmzanms
Kaydyka. [loydeHune aneTuiaeHa NUPOIM30M METaHa M KapOMIHBIM criocoboM. TpumMepusanus aneruieHa B OSH30II.
PeaKHI/ISI NOoJIMMEPU3allii  BUHUIIXJIOpUIA. HOJ’II/IBI/IHI/IHXHOPHI[ n €ro IMpUMCHCHUC. Tlonsitne 00 OKCTpAKIINHU.
BoccranoBnenne HuUTpoOeH3071a B aHWUIWH. ['omosoruueckuii psg apeHoB. Tomyon. Hutposanme tomyona. TpoTui.
OCHOBHBIE HalpaBJIeHHs TIPOMBIILICHHOH NepepadoTKu MpupoaHoro rasa. [lomyTHelii HedTsHOI Ta3, ero nepepaboTka.
Kokcoxumuueckoe MpOM3BOACTBO M ero mpoxaykuusi. Ilpomecchl NpOMBINIICHHON mnepepaboTKu He(TH: KPEKHHT,
pudopmunr. OKTaHOBOE YHCIIO OEH3UHOB U IETAHOBOE YHCIIO TNU3EIbHOTO TOILIHBA.

IMoaroroska pedeparos, Mpe3eHTAMH, TOKJIAI0B, COOOIICHHA HA TEMBI:

1.OKo0rn4ecKre acTeKThl NCII0JIb30BAHUS YTIICBOAOPOIHOTO CHIPHS.

2.JKOHOMHYECKHE acTIeKThl MEX/YHaPOAHOTO COTPYAHNYECTBA 110 UCIIOJIB30BAHHIO YTIIEBOJOPOIHOTO CHIPHS.
3.UcTopus OTKpBITHS U pa3pabOTKH ra30BEIX U HEQTIHBIX MecTOpoxIeHmid B Poccuiickoit deneparmu.

4.XuMus yTieBoIOpOAHOTO ChIPhS U MOst Oyaymias npodeccust.

5.YrieBo0poiHOE TOIUIMBO, €T0 BUJIBI M Ha3HAYEHHE.

6.CunTeTHYEeCKHE KaydyKN: HCTOPHUS, MHOT00Opa3ne U IepCIIeKTHBBI.

7.Pe3nHOTEXHNYIECKOE MMPOM3BOICTBO U €TO POJIb B HAYYHO-TEXHHIECKOM IPOTrpecce.

8.HedTh 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJTHOIO MEX/YHAPOJIHOIO COTPYAHUYECTBA.

9.ApOMaTI/I‘{eCKI/IC YrJI€BOAOPOJAbI KaK CHIPHE JJIA TPOU3BOACTBA NECTUITUIOB.

Tema 2.3. CopepxaHnue yaeOHOro Marepuaia
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Kucaopoacoaepxamme | 1
OpraHuYecKue
COeIMHEeHHsI

Cnuptel. [lonyyeHne sTaHona OpOXKEHHMEM TJIIOKO3bI M THApaTanyedl STHieHa. [ MapoKcuibHas rpymnmna Kak
¢dyHkonanbHast. IIoHATHE O IPEAETBHBIX OJHOATOMHBIX CIIHPTaX.

I'munepuH Kak NpencTaBUTENh MHOTOAaTOMHBIX CHHPTOB. KadecTBeHHass peakiyus Ha MHOTOATOMHBIE CITHPTHL
[Ipumenenue ravuepuHa.

JemoncTpanun: OkuciaeHne cnupra B anpaerua. KauecTBeHHBIE peakii Ha MHOTOAaTOMHBIE CITUPTBHI.

XuMHuYyecKue CBOMiCTBA ITaHOJIa: B3aUMO/IelicTBHeE ¢ HATpPHeM, 00pa3oBaHie MPOCTHIX U CJI0KHBIX 3(HpoB,
OKHCJeHHe B ajbjaerua. lIpuMeHeHne 3TaHOIA Ha OCHOBE CBOMCTB. AJIKOTOJHM3M, €TO IOCIEICTBUS H
TIpeAyNpEexICHHE.

®eHos. Dusnueckne W XUMHUYECKHE CBOiicTBa (eHoma. B3amMHOe BiMsSHHE aTOMOB B MOJIEKyJle (eHOa:
B3aUMO/ICHCTBUE C THIPOKCHIOM HaTpHs M a30THOM KHCIOTOM. [IpuMeHeHune (heHosa Ha OCHOBE CBOMCTB.
JemoncTpanun: PactBopuMocTh (eHOJA B BOJie NIPU OOBIYHOW TeMIlepaType U MpH HarpeBaHuH. KadecTBeHHbIE
peaximu Ha QEHOJI.

Aabaerunbl. [lonstue 00 ampaerumax. AJbAerugHas Tpymna Kak (yHKIHOHalbHas. DopMmaipieru U ero
CBOMCTBA: OKUCIICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJIICHHEC B COOTBETCTBYIOIIUM crupT. [lomyueHue
QJIBJICTU/IOB OKUCJICHUEM COOTBETCTBYIONIUX CIUPTOB. [IprMeHeHue hopMasbIeriia Ha OCHOBE €ro CBOMCTB.
Jemoncrpamusi: Peaknus cepeOpsiHOro 3epkana anbaerugoB. OKUCIICHHE albICTU0B B KUCJIOTY C MOMOIIBIO
rugpokcuaa meau(ll).

KapGonosbie kucaorbl. ITonstne o kapOOHOBBIX kucioTax. KapOGokcuibHas rpymma Kak (yHKIHOHaJIbHAS.
I'omosornyecknii psix NMpeenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlomyueHne KapOOHOBBIX KHCIIOT
OKHCJICHHEM aJIbJIETHJIOB.

XuMu4YecKHe CBOCTBA YKCYCHOH KHCJIOTBI: OOIIHME CBOHCTBA C MHUHEPAIBHBIMH KHCIOTAMH W PEaKIIHS
stepudukanuu. [IpuMeHeHre YKCYCHOH KHCJIOTHI Ha OCHOBE CBOMCTB. BrICmine >KUpHBIE KUCIOTHI Ha TpUMeEpe
NaJbMUTHHOBOM M CTEAPUHOBOM.

Cnoxuble 3¢upbl U kupbl. [lomydyeHune cioXHBIX 3QHUpOB peaknueil stepudukanun. CioxHble 3(QUPH B
IpupoJe, ux 3HaueHue. I[lpuMeHeHne cIoXHBIX 3(HPOB HA OCHOBE CBOUCTB.
Jemoncrpanmun: Koyutexiys a3pupHbIX Macer.

XKupsl kak cioxuble 3¢upbl. Knaccuduxanus sxupoB. XumMudeckrue CBOHCTBA KHUPOB: THAPOJIN3 U THIPUPOBAHUE
KUAKUX XKUPOB. IIpruMeHeHue )KUpoB Ha OCHOBE CBOICTB. MbLiIa.

YraeBoabl. YTIeBoIbl, UX Kiaccuukaius: MoHocaxapuel (TII0K03a, QpyKTOo3a), AMcaxapuisl (caxaposa) H
IoJIcaxapuabl (Kpaxmai U HeJIII03a).

JemoncTpanuu: Peakius cepeOpsHOro 3epkana TiOKO3bl. OKHCICHHE TIIIOKO3bI B KHUCJOTY C TOMOIBIO
ruapokcuna menu(l1). KagecTBenHast peakiiist Ha KpaxMal.

I'noko3a — BemiecTBO ¢ ABOWCTBeHHOH (YyHKUMeHd — ajdbAeruJ0CnupT. XMMHUYECKHE CBOMCTBA TJIFOKO3BI:
OKHUCIICHHE B TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CIIUPTOBOE OposkeHue. [IpruMeHeHre TIII0KO3bI Ha
OCHOBE CBOMCTB.

3HaueHue yrieBoJOB B )KMBOW MPUPOJE U KU3HU desioBeka. [ToHsTHe 0 peakusX MOJUKOHASHCAUY U THIPOIU3a
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| Ha IIpUMepe B3aHMOIPEBPAIICHHUIT: TITI0K03a —> MOJIHUCAXapHUIL.

JlaGopaTopHbie padoThI:
M3yyeHune cBONCTB KUCIOPOICOEPIKAITNX OPTaHUYECKUX COSAUHEHUH.

CamocTosiTebHasi padoTa 00yJaroIuXCs:

Pabora ¢ xoHCHIEKTaMH, yaeOHBIME TIocoOmsMu. [loaroToBKa K 1ab0opaTopHON M KOHTPOJIBHOHM padoram. BrimomHneHne
JOMarHen paboThl.

[MoaroroBka cooOueHuit Mo NpoQUIBEHBIM U NMPO(GECCHOHATIBHO 3HAYUMBIM JJIEMEHTaM COJepXKaHUs: MeTHIoBbIi
CIHPT M €ro HCHOJB30BAHHE B KAyeCTBE XHMMHUYECKOTO ChIPbs. TOKCHYHOCTh METaHOJa W NpaBWiIa TEXHHUKU
Oe3omacHoCTH NpH paboTe ¢ HUM. DTHICHIJIMKONb M €ro NnpuMeHeHue. TOKCHYHOCTh ITWIICHIJIMKOJS W IIpaBuia
TEeXHUKH Oe30macHOCTH IpH padote ¢ HUM. [lonmydenne geHona 13 NPOJYKTOB KOKCOXHMMHUUYECKOTO TIPOU3BOJCTBA U U3
Oenzona. [lonukonaeHcaius dopmanpaeruga ¢ (GeHoaoM B (GeHOIopOpMaNIBAETUAHYI0 CMONy. ALeTajabJerH.
[lonsTHE O KeTOHax Ha mpuMepe amneToHa. IIpuMeHeHMe aneToHa B TEXHWKE M IPOMBINIIEHHOCTH. MHOroo0pasue
KapOOHOBBIX KHCIOT (IaBelieBas KHCIOTAa KaK IBYXOCHOBHAs, aKpHJIOBas KHCJIOTA KaK HeEMpeaenbHas, OeH30iHas
KHCIIOTa Kak apomarndeckas). [InenkooOpasyromiie macia. MoiodHOKHCIOE OpOKeHHE TIIIOKO3Bl. 3aMEHa JKHPOB B
TEXHHKE HETUILEBBIM ChIpbeM. CHHTeTHYeCKHE Motomue cpecTBa. Kucnomonounsie mpoxykTel. CHIOCOBaHHE KOPMOB.
HurpoBanne nemmronossl. [Inpokcuims.

[MoaroroBka pedeparos, MPe3eHTALMH, TOKIIAI0B, COOOLICHUH MO TEMaM:

1.YrneBoab! ¥ UX POJIb B )KUBOM IPUPOJIE.

2.CtpoeHHe TIII0KO3bl: UCTOPHS Pa3BUTHS MPEJCTABICHUN 1 COBPEMEHHBIE BO33PEHHSL.

3.Pa3Butne caxapHo# nmpombllnuieHHOCTH B Poccuu.

4.Poutb yrieBoJ0B B Moel Oyylueit npodeccHoHaNbHOM e TeIbHOCTH.

5.Meranon: xemoduius u xeMohoous.

6.0TaHon: Bennyaiiiee 6Jaro M CTpaIIHOE 3710.

7.ANKOTOIHM3M U €T0 MPOPUIAKTHKA.

8.MHoroaToMHbIe CIUPTHI ¥ MOs Oyaymas npogeccHoHaNbHasK IeITeTbHOCTb.

9.®opmainberu Kak OCHOBA MOJTYYSHHS BELIECTB M MaTEpHAJIOB JUII MOEH NpodeccnoHaIbHOM eI TeTbHOCTH.
10.MypaBbHHas KHCIIOTA B IIPUPOJIE, HAYKE U TIPOU3BOICTBE.

11.Hcropus ykcyca.

12.CnoxHble 3GHUpbl 1 UX 3HAYSHUE B TIPUPOJIE, OBITY U POU3BOJICTBE.

13.2Kupbl Kak NpOIYKT MUTAHUS U XUMHYIECKOE ChIPbE.

14 .3ameHa )XMpOB B TEXHUKE HETHMIIIEBBIM CHIPHEM.

15.HexBaTka nMpoIOBOJILCTBUS KakK III00ambHas MpoOJieMa YeJI0OBEUeCTBa U Iy TH €€ PEICHUSI.

16.Mbuta: mporioe, HacTosIIee, Oymyiiee.

17.CpencrBa rurveHsl HA OCHOBE KHCIIOPOACOACPKAIINX OPTraHUIECKUX COSTUHEHUI.

18.Cunretnyeckue moromue cpeactea (CMC): TOCTOMHCTBA U HEAOCTATKH.

Tema 2.4. CosiepkaHre yueOHOro MaTepuaa




FocypapcTBeHHOE NpodheccMoHanbHoe o6pa3oBaTenibHoe yupexaeHue Tynbckoi obnactu

MuHucTepcTBO 00pasoBaHus Tynbckon obnacTu

«[JOHCKON NONUTEXHUYECKUN KONNEeaK»

HanmeHoBaHne pokymenTa: Paboyas mporpamma yuebHon Pedaruyus Ne 1 Nvet 19 u3 26
AMCLANIVIHS Namererue Net "
YenosHoe o6o3HaqeHve: PN 0Y[.09 29.01.08 3K3. KOHTPONbHBINA
A3oTcopepikaniue 1 | Amunsl. [lonstue 00 amuHax. Anmudarnyeckue aMHHBI, WX KJIacCH(HUKaUWs W HOMEHKJAaTypa. AHWIMH, Kak
opraHnyeckKue opranndeckoe ocHoBaHue. [lomyuenne anmnmnHa u3 HUTpoOeH3o0m1a. [IpnMeHeHne aHUIIMHA HA OCHOBE CBOMCTB.
coeJMHEeHMS. JemoHcTpanuu: B3anmonelicTBie aMMuaKa ¥ aHWIIMHA C COISTHON KHUCIOTOH. Peakuust aHmInHa ¢ OpOMHOM BOTOH.
IMosmmepsI 2 | AMMHOKHCIOTBI. AMHHOKHCIOTHI Kak aMQoTepHble AN(YHKIHOHAIBHBIE OpPTaHUYECKHE COCIMHEHHS.

XUMHYECKHE CBOMCTBAa aMHHOKHCIIOT. B3aMMOJECHCTBHE CO IIETOYaMHM, KHCIOTaMH U JIPYT C APYroM (peaKius
noJMKoHAeHcanuy). [lentuanas cBsa3p u nonmunentuasl. [I[puMeHeHne aMHHOKHCIIOT HAa OCHOBE CBOMCTB.
JemoncTpanun: Jloka3aTesbCTBO HATMYHS (PYHKIHMOHAIBHBIX TPYII B PACTBOPAX AMUHOKHCIIOT.

Benku. IlepBuuHas, BTOpHYHASA, TPETHYHAs CTPYKTYpHl OENKOB. XMUMHYECKHE CBOMCTBA OEIKOB: TOpEHHE,
JICHaTypanus, THAPOIIN3, IIBETHBIE peakiny. bronorndeckne QyHKIUM OEIKOB.

Jemoncrpanuu: PactBopeHne u ocaxzaeHue OenkoB. LlBeTHble peakimu OenxoB. ['opeHue NTHYBEro Tepa U
IIEPCTAHON HUTH.

Moaumepsl. benku u nonucaxapuabl Kak OUOMOIUMEDHI.

IInactmaccel. [lonydyeHue NoaMMEPOB PEAKLMEH TOJIMMEPU3ALUU U ITIOJIMKOHJEHCALUU. TepMOIUIaCTUYHBIE U
TepMOpeaKkTHBHBIE IIacTMacchl. [IpencraButenu miactmacc. BonokHa, ux knaccudukanus. IlomydyeHne BOJIOKOH.
OTenbHbIe IPECTaBUTENIH XUMHYECKIX BOJIOKOH.

N3yu

JlaGopaTopHbie padoThI:
AMWUHEL.
AMMWHOKHUCIIOTHI. benkn.

€HHE CBOMCTB OEJIKOB.

HpaKTuquKne 3AaHATHA:
Pemenne OKCIICPUMEHTAJIbHBIX 3a/1a4 Ha I/I}Z[CHTI/I(bPIKaL[I/IIO OpPraHn4€CKUuX COCIUHCHUM.
Pacno3naBanue miactTMacc U BOJIOKOH.




MuHucTepcTBO 00pasoBaHus Tynbckon obnacTu
FocypapcTBeHHOE NpodheccMoHanbHoe o6pa3oBaTenibHoe yupexaeHue Tynbckoi obnactu
«[JOHCKON NONMTEXHUYECKNIA KOTIIeMXK»
HaumeHoBaHue pokymeHTa: Pabouyas nporpamma y4ebHoI
AVCLMNINHB
YcnoeHoe o6osHaderve: Pl OY[.09 29.01.08

Pedakuus Ne 1 JNuct 20 n3 26
M3meHeHue Net

3K3. KOHTPONbHbIW

CamocTosiTeIbHAsE PA00TA00YYaArONTIXCS: 5
Pabora ¢ koHCTIEKTaMU, yaeOHBIME TocoOmsaMu. [loAroToBKa K 1a60paTOpHOH M KOHTPOIBHOM paboTaM, MPaKTHIeCKAM
3aHATHAM. BeinonaHeHne noMaiHel paboThl.

[MogroroBka cooOmeHuid 1O NpoQWIBHBIM M NMPOQPECCHOHATBHO 3HAYMMBIM  DJIEMEHTAM  COJEpPIKaHHUSL:
AMMHOKAIIpOHOBass KHCIOTa. VCromp30BaHWE THIPOIM3a OENKOB B INPOMBIIUICHHOCTH. [lOMMBHHMIXIOPUA,
nonmuterpadpTopaTIiieH  (teduion).  Denonopopmanbieruanple  miactMmaccbl.  Lemnynmona.  IIpombinmenHoe
MPOU3BOJICTBO XMMUYECKHX BOJIOKOH. KanpoH Kak npencTaBuTesNb MOJIHaMHUIHBIX BOJIOKOH.

[ToaroroBka pedeparos, npe3eHTaNN, JOKIATA0B, COOOIIEHUH 110 TEMaM:

1.AMMHaK n aMUHBI — OECKUCIIOPOAHBIC OCHOBAHUSL.

2.AHMIMHOBBIE KPACHTEN: UCTOPHSL, IPOU3BOJICTBO, IIEPCIEKTHBA.

3.AMHHOKHCIIOTHI — aM()OTEPHBIC OPTraHMYECKHUE COCTMHEHMS.

4. AMUHOKHCIIOTBI — «KMPIIUYHUKI OEITKOBBIX MOJICKYJI.

5.CuHTeTHYeCKHE BOJIOKHA HA aMHHOKHCIIOTHON OCHOBE.

6.«Ku3Hb 3TO CIOCOO CyIIECTBOBaHUS OCIIKOBBIX TEIL. ..»

7.CTpyKTypHl O€JIKa B €T0 AECTPYKTYpPHPOBAHHUE.

8.buonornueckue QyHKIUH OCIKOB.

9.benkoBast 0OCHOBa HUMMYHHTETA.

10.CITU/ u ero npohuiakTuka.

11.lepunut Oenka B MHUIIEBBIX NPOAYKTAX W €ro INPEOAOJICHHE B paMKax TIJI00aNbHOH IPOJOBOJIILCTBEHHOM
MPOTPaMMBI.

12.Xumusi ¥ OMOJIOTHS] HYKJIEMHOBBIX KHCIIOT.

JuddepeHunpoBaHHblii 3a4eT 2

Bcero: 171

Jiis XapakTepUCTUKU YPOBHS OCBOSHMsI yUeOHOT0 MaTepuaia UCIOIb3yITCs CIeAYIoIIne 0003HaYeHNS:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE JIEAITEIBHOCTH 110 00pas3ily, HHCTPYKIMH WIH MO PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIIHHOE BBIITOJHEHHUE ACATEIbHOCTH, pEIIeHHe MTPOOJIEMHBIX 3a71a4)




MuHucTepcTBO 00pasoBaHus Tynbckon obnactu

«[JOHCKON NONUTEXHUYECKUN KONNEAX»

FocyaapcTBeHHOe NpocheccMoHansHoe obpasoBaTtenbHoe yupexaeHue Tynbckon obnacty

E;gxwenzas:;lme AokymenTa:. Pabosan mporpanivia y4e0Ho Pedakuyus Ne 1 Nuer 21 n3 26
VenoeHoe oBoavervie: PI1 OY/109 29.01.08 Wamererue NeT ™53 koHTponbHbli

3. YCJOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOI
JTUCHUIINHbBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o
Peaﬂmaunﬂ IMporpaMmsbl JTUCIHUILJIMHBI Tpe6yeT HaJINn4usi y‘IG6HOFO KaOWHETa XUMUH.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAJIOYHBIC MECTA 110 KOJUYECTBY 00yUarOIINUXCS,

— pabodee MecTo IpernoaBaTels,

— 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:

— KOMIIBKOTEp C JIMIOCH3WOHHBIM HNPOIrpaMMHBIM O6CCHC‘IGHI/I6M, UMCIOIIMM BBIXOHd B CCTb

WHTepHer;

— MyJIbTUMEINA IPOEKTOP;

— TIPUHTED;

— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

ITepeyenn y4eOHbIX n3aaHuil, MUHTEpHET-peCcypcoB, JONOJTHHUTEILHOH JIUTEPATYypPbl

OcHOBHBbIE MCTOYHHUKH:

I'a6puensun O.C., OctpoymoB MW.I'. Xumus ans mnpodeccuii M crnenuanbHOCTEH
TEXHUYECKOTO TPOPMIs: YUeOHUK IS CTYA. YUPEXKIESHUU cpea. mpod. oOpa3oBaHUS. -
M., 2014.

lNa6puensa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u ap. Xumus mns npodeccuit u
CMELUAIBHOCTEH E€CTeCTBEHHO-HAYYHOTO MpO(WIs: Y4eOHMK s CTYHN. YUYpeXIEHHI
cpen. mpod. obpazoBanus. - M., 2014.

I'a6puensun O.C., OctpoymoB MW.I'. Xumus ans mnpodeccuii M crenuanbHOCTEH
COLIMAJIbHO-9)KOHOMUYECKOTO W TyMaHUTapHOro mnpoduiel: y4eOHUK s CTYI.
yupexaeHuii cpen. npod. odpazoBanus. - M., 2014.

INabpuensu O.C., OctpoymoB U.I'., CnaakoB C.A., lopodeera H.M. Ilpaktuxkym: yueo.
rocobue IS CTy/. YUpexxaeHuit cpel. mpod. odbpazoBanus. - M., 2014.

Ia6puensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumusi: mocodue st TOATOTOBKU K
EI'D: yue6. [Tocobue mist ctya. yupexaenuii cpea. npod. oopazoBanus. - M., 2014.
I'a6bpuensn O.C., JIsicoBa I'.I'. Xumus. Tectbl, 3a1aun u ynpaxsenus: yued. Ilocobue
JUTS CTYJ. YUpEKIeHui cpel. nmpod. odpazoBanus. - M., 2014.
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3K3. KOHTPOSbHbII

7.

Epoxun FO.M., KoBanea U.b. Xumust mist mpodeccuit u cnenuaibHOCTEH TEXHUIECKOTO
U E€CTECTBCHHO-HAYYHOro mpoduiieii: yuyeOHHK A CTyH. YYPEKACHHA cped. mpod.
obOpazoBanus. - M., 2014.

8. Epoxun IO.M. Xumus: 3amaun u ynpaxHeHus: yued. [locobue mius cryn. YupexnaeHui
cpen. npod. odpazoBanus. - M., 2014.

9. Epoxun FO.M. COopHUK TecTOBBIX 3ajaHuii 1o xumuu: ydeb. Ilocobme mis crym.
yupexaenuii cpen. npod. odpasosanus. - M., 2014.

10. Epoxun FO.M., Kopanepa N.b. Xumus mis npodeccuit U crielMalbHOCTEH TEXHUYECKOTO
npoduiIs. DINEKTPOHHBINA Y4eOHO-METOANYECKH KOMILUIEKC. - M., 2014.

11. CnagxoB C. A., OctpoymoB W.I'., T'abpuensun O.C., JlykpsnoBa H.H. Xumus nns
npodeccuii W CHENUATBLHOCTEH TEXHUYECKOro NpoduiIs. DJIEKTPOHHOE NPHIIOKECHUE

(3mexkTpoHHOE yueOHOe U3aHue) s CTyA. YupexkaeHui cpen. mpod. odpasoBanus. - M.,
2014.

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKHU:

1.

2.

10.

11.

[a6puensa, O.C. Xumus: yuel. 1 cTya. yapexaeHuid cpea. nmpod. oopazosanus / O.C.
["a6puensin, U.I'. Octpoymos.- M.: Akagemus, 2011.- 336 c.

[Na6puensu, O.C. Xumus B TecTax, 3a7adax u ynpaxHeHusx: yuae0. [locobue nmus cTy.
yupexaeHuit cpen. mpod. obpazoBanus / O.C. T'abpuensn, I'.I'. JlbicoBa.- M.:
Axanemus,2011.- 224 c.

["abpuensn, O.C. Xumus. 10 knacc: KOHTPOJIbHBIE U IPOBEPOUYHbIE paObOTHl K y4EOHUKY
O.C. T'abpuensina «Xumusa.10 wxmacc. bazoserit yposenn» / O.C. T'abpuensn, I1.H.
bepeskun, A.A. Yiakosa.- M.: Jlpoda, 2009.- 253 c.

INabpuensH, O.C. Xumus. 11 knacc: KOHTpOJIbHBIE U IPOBEPOUHbIE PAOOTHI K YUEOHUKY
O.C. T'abpuensHa «Xumus.11 kiacc. basosbiii ypoens» / O.C. T'abpuensn, I1.H.
bepeskun, A.A. Ymakosa.- M.: JIpoda, 2010.- 220 c.

I'abpuensan, O.C. Xumusa. 10 kmacc: paGouas Terpanp k yueOHuKy O.C. 'aOpuensna
«Xumus. 10 knace. bazossiii yposenb» / O. C. I'abpuensH, A.B. Smykosa.- M.: [Ipoda,
2010.- 143 c.

[Nabpuensu, O.C. Xumusa. 11 kmacc: pabouas terpaap k yueoHuky O.C. 'abpuensina
«Xumus. 11 knacc. bazoserit ypoBenby» / O. C. I'abpuensiH, A.B. SAmykosa.- M.: lIpoda,
2011.- 192 c.

Ia6puensu, O.C. Xumusa. 11 xmace: yue6. [[ns obmieoOpaszosar. yupexaenuii / O.C.
["a6puensu, I'.I'. JIsicoBa.- M.: JIpoda, 2002.- 368 c.

I'apa, H.H. KouTposbHele u mpoBepouHble paboTel 1o xumuu. 10-11 KiI..
Meroa.mocooue / H.H. I'apa, M.B. 3yeBa [Dnextponnsiii pecypc].- M.: Ipoda, 2001.-
144 c.pdf

I'yzeit, JI.C. Xumus. 10 kmacc: Yue6. mis  oOmeoOpazoBat. yuel. 3aBeaenuit / JI.C.
I'yzeit, P.I1. CypoBuesa.- M.: JIpoda, 1999. -240 c.

Eppirun, JI.I1. 3agaum m npumepsl MO XUMHUU € MEXKIPEAMETHBIM COJEPKAHUEM
(creunpenmetsl): Yueb. ocooue mist CIITY/ JII1. Epeirun, A.K. I'paGoBerit.-M.: Beici.
k., 1989.-176 c.

EcrectBoznanue. ba3oBeiii ypoBeHb. 10 ki.: yue6. s oOmieoOpa3oBar. yupexaeHmit/
O.C. Tabpuensu, W.I. Octpoymo, H.C. Ilypeimea, C.A. Cnaaxos, B.W.
CuBoria3oB[ DnekTpoHHbIi pecypc].- M.: Ipoda, 2013.- 329 c. pdf
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3K3. KOHTPOSbHbII

12. 3pikoBa, E.B. Xumus B tabnumax: 10-11 kmaccer: yue6 .mocobue/ E.B. 3pikoBa, E.A.
Uepennuk.- M.: Bentana-I'pad, 2009.-352 c.

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

14. Hazapoga, T.C. Opranuzaius paboTsl JabOpaHTa B IKOJILHOM KaOuHeTe Xxumuu: KH. ms
yuutens/ T.C. HazapoBa, A.A. I'paGenkuii, B.H. Anexcunckuii.- M.: IlpocBemienue,
1984.- 160 c.

15. HoBommucku#t, H. M. Oprannueckas xumus. 11 kinacc. bazoBeiil ypoBeHb: YUeOHUK IS
obmieoOpazoBarenbubix yupexnaenuit/ H.M. Hosommuckuii, H.C. HoBommuckas.- M.:
000 «THUH «Pycckoe coBo — PCy», 2009.- 176 c.

16. [uuyruna, I'.B. Xumus u noBcenHeBHas xu3Hb yenoseka / [.B. [luuyruna

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

17. Pymsutuc, I'.E. Xumusa. Opranudeckass xumuda. 10 kmacc: yue6. [ns oOmieoOpasosar.
YUPEKACHUH C MPHII. HA AJIEKTPOH. HOcHuTene: 6a3oBbiil ypoBeHs / I.E. Pymsutuc, @.I'.
®enpaman.- M.: [Ipocsemienue, 2011.-192 c.

18. Pym3utuc, I'.'E. Xumusa. OcHoBbl ob0mieit xumun. 11 kmace: y4e6.misso0meodpazosar.
YUpEXKJIEHUHN C TPUJI. HA 3JIEKTPOH. HocuTene: 0a3oBbiii ypoBenb / I'.E. Pynsutuc, ®@.I'.
®enbaman.- M.: Ilpocsemenue, 2011.-159 c.

19. Promuna, A.A. Jlugaktuyeckuid MaTepuan Mo XUMUU (3afaHusl A CaMOCTOSITEIIbHOMN
pabotsl yuamuxcs): YueO.mocodue mis [ITY/ A.A. Promuna, T.UM. I'puropseBa.- M.:
Bricm. mk., 1988.-88 c.

20. ®enpaman, @.I'. OcHoBBI 00mmei xumun: [1po6. Yuebd mocobue mms 11 k1.

cpea.mk./ d.I'. @ensaman, I'.E. Pynzuruc.- M.: npocsemenue, 1989.- 96 c.

21. Xumus. 10 kmace: yueO.uisiobmeoopaszosar. yupexnaenuit / O.C.I'abpuensn, @.H.
Mackaes, C.}O. [Tonomapes, B.I. Tepenun.- M.:[Ipoda,2003.- 304 c.

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

23. UepnooOennckas, [.M. I[IpakTrueckne 3aHATUS U IKCIIEPUMEHTATBHBIC 3a/1a9 110 XUMUHU
st [ITY. Yueb.mocobue/ I'.M. Uepnobenbckas.- M.: Beicm. mik., 1989.-127 c.

HNuTepHeT-pecypcesr:

1. AJIXUMUK: caiit JI.}O. Anuk6epoBoii [DnekTponnslit pecypc]/ URL: www.alhimik.ru

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

3. EnmuHoe 0KHO JocTyma K 00pa3oBaTelbHBIM pecypcam [ DnekTpoHHbIi pecypc]/URL:
http://window.edu.ru/

4. Epunas koJuleKnMs HUQPPOBBIX 00pa3oBaTENbHBIX PECypcoB [DNEeKTpOHHBIA pecypc]/
URL: http://school-collection.edu.ru/

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

6. 3aHuMaTenbHAas XUMHSA: Bce O MeTauiax [OnektponHsld pecypc]/ URL: http://all-
met.narod.ru

7. Manyiinos, A. B., Poguonos, B. 1. OcHoBbl xumun. HTEpHET-y4eOHUK. [DIEKTPOHHBINA
pecypc]/ URL: http://www.hemi.nsu.ru/
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10.

11.
12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

22.

23.
24,

25.

Hayuno-nonynsipusiii kanan SIMPLE-SCIENCE. 3anumMarenbHble XUMUYECKHE OTBITHI
UHTEPECHbIE  OKCIEPUMEHTHl 1O XHUMUH [DIEKTpoHHBIH  pecypc]/ URL:
http://simplescience.ru/video/about:chemistry/

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

Oprannydeckass XUMHUS: DJICKTPOHHBIM y4e€OHUK IJIsi CpeaHEd IIKOIbl [DIEKTPOHHBIN
pecypc]/ URL: http://www.chemistry.ssu.samara.ru

OTKpBITBIN KOJUTEIK: XUMUS [ DnekTpoHHbIi pecype]/ URL: www.chemistry.ru

[TomynsipHass O6uOIMOTEKa XUMHUYECKHUX DJEeMEHTOB [OnekTpoHHbl pecypc]/  URL:
http://n-t.ru/ri/ps/

[MTopran ecrecTBeHHBIX Hayk [ DnekTpoHHbIi pecypc]/URL:http://e-science.ru/

Caiir Alhimikov.net: monesnas uHdopmanus mo xumun [DaekTpoHHbIi pecypc]/ URL:
http://www.alhimikov.net/

deepanbHbI EHTP HHOOPMAIIMOHHO-00pa30BaTEILHBIX PECYPCOB [ DIMEKTPOHHBIH
pecypc]/URL: http://fcior.edu.ru/

XuMUS U BCeX: WIUTIOCTPUPOBAHHBIE MAaTEPUAIIBI 110 OOIIEH, OpraHMYecKOU U
Heopranudeckon xumun [DnekrporHslit pecypc]/ URL:http://school-sector.relarn.ru/nsm/
Xumus v Ku3Hb - XX| BeK: HAyIHO-TIOMYISAPHBIN JKypHaI [ DIeKTpOHHBIN pecypc]/
URL:http://www.hij.ru/

Xumuueckuii cepBep HimHelp.ru: y4yeOHble n chpaBoYHBIE MaTepHaibi[ DIEKTPOHHBIH
pecypc]/ URL: http://www.himhelp.ru/

Xumus. OOpa3oBaTeNbHBIM CaWT UId IIKOJBHUKOB [JaekTpoHHBI pecype]/URL:
http://hemi.wallst.ru/index.htm

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

QHGKTpOHHaH OuOIHMOTEKA y‘Ie6HLIX MaTCpHaJIOB 110 XMMUHU HA IOPTAJIC
ChemNet[DnexTponnsiii pecypc]/ URL: http://www.chem.msu.su/rus/elibrary/

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

Onumnuana «I[Tokopu BopoObeBbl ropen» [Dnekrponnsiii pecypc]/ URL: www.pvg.mK.ru
OOpa3oBarenbHbI CalT A7 MIKOJBHUKOB «XuUMHS» [DnexkTpoHHbIH pecypc]/ URL:
www.hemi.wallst.ru

O6pazoBarenbHbIN caT JUTS IIKOJIbHUKOB [DnexkTpoHHBII pecypc]/
URL:www.alhimikov.net
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3K3. KOHTPOSbHbII

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM

JTUCHUIINHbBI

KoHTpo/Ib M OleHKA pe3yIbTaTOB OCBOCHUS JUCLHUILIMHBI OCYILECTBIIAETCS IPENoiaBaTeeM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe

BBITIOJTHEHU A O6y‘laI-OH_II/IMI/IC$I HHAWBHUAYAJIbHBIX 3a,I[aHI/II>'I.

OcBoeHUE coAepkaHus Y4eOHON JUCHHUILUIMHBI « X HMUS,
o0ecrnieunBaeT JOCTUKEHHUE CTYIEHTAaMH CIEAYIOIUX Pe3yabTaTOB:

DopMbI U METOAbI
KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB
o0yueHust

Juunocmmnuix:

- YyBCTBO T'OPJOCTH M YBaXKEHUS K UCTOPUU U JOCTWKECHHUSM OTECYECTBEHHOU
XMUMHUYECKOW HayKH; XUMHUYECKH 'PAMOTHOE MOBEJICHHE B MPO(HEeCCHOHATBHOM
JEeSTeIbHOCTH M B OBITY TpH OOpalieHHd C XHUMHYECKUMH BEIICCTBAMH,
MaTepUaIaMHy U IpOLECCaMu;

- TOTOBHOCTh K MPOJOJDKCHUIO 00pa30BaHUs M MOBBINICHHUS KBATH(OUKAIUHA B
n30paHHON TPOodeCCHOHAIBHON IEATEIHPHOCTH W OOBEKTHBHOEC OCO3HAHHE
PO XUMUYECKUX KOMITETCHITHIA B 3TOM;

- YMEHHE HCIIOJIb30BaTh AOCTH)KEHUS COBPEMEHHOM XMMHYECKOW HAyKH H
XUMUAYECKUX TEXHOJIOTHH JUIsl MOBBILIEHHSI COOCTBEHHOTO MHTEIJUIEKTYaIbHOTO
pa3BUTHs B BEIOpaHHOM NpodeccHOHATBHOM JIesITeIhbHOCTH;

TEKYLIUH KOHTPOJIb,
YCTHBIA OIIPOC
KOHTPOJIbHBIE pabOTHI
OLIEHKA BBINOJIHEHHS
1a00paTOPHBIX U
IPaKTUYECKUX padoT

Memanpeomemnuix:

- WCIOJIb30BAaHME pAa3JIMYHBIX BHUJIOB MO3HABATEIBHOM JEATEIBHOCTH U
OCHOBHBIX  HHTEJUIGKTyalbHBIX  omepanuid  (IIOCTAaHOBKM  3a/auw,
(GopMyIHpOBaHMS THUIIOTE3, aHAIM3a M CHUHTE3a, CPaBHEHUs, OOOOLICHUS,
CHCTEeMaTH3alli{, BBISBICHUS IPUYMHHO-CIICJCTBEHHBIX CBSA3€H, MOWCKa
aHaJIOroB, ()OPMYJIMPOBAHMS BBIBOJOB) JUIS PEUICHUs MMOCTABICHHOW 3a/1a4u,
NPUMEHEHHE OCHOBHBIX METOJOB TIO3HaHHWA (HAONIONCHMS, HAyIHOTO
3KCHepI/IMeHTa) IJId U3YUCHHA Pa3JIMYHBIX CTOPOH XUMHUYCCKUX 00BLEKTOB U
IpOIIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTh CTAJKUBATHCS B
npodeccroHalIbHOH chepe;

- HCIIOJIB30BAHUC PA3JIMYHBIX HNCTOYHUKOB MJId IIOJIYYCHUSA XUMHYECKOUN
WHQOPMAINH, yMEHUE OI[EHUTh €€ JIOCTOBEPHOCTh ISl TOCTHKEHHST XOPOIIHX
Pe3ynbTaTOB B MPO(ecCHOHAIBHOI cdepe;

YCTHBIN OIIpOC,
NUCbMEHHBIE
KOHTPOJIbHBIEPAOOTHI,
OLIEHKA BBIMOJIHEHHS
71a00paTOPHBIX U
HNpPaKTUYECKUX padoT,
OLIEHKA TEKYIIETo U
HUTOTOBOTO KOHTPOJIS

IlIpeomemnpix:

- c(hOpMHUPOBAHHOCTh NPEACTABICHUA O MECTE XUMHHM B COBPEMEHHOU
Hay4YHOM KapTHUHE MHUpA; IOHMMaHHE pOJM XUMHH B (OPMHPOBAHUH
Kpyrozopa “ (QYHKIMOHAJIBHOH TPaMOTHOCTH YEJIOBEKa [UI PpeLICHUS
NPaKTUYECKUX 3a7ay;

- BJAJEHHE OCHOBOIOJATAIONUMH XHUMHUYECKUMHU TOHITHAMH, TEOPHIMH,
3aKOHaMH W 3aKOHOMEPHOCTSIMH;, YBEPEHHOE TIOJb30BAHNE XHUMHYECKOH
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJICHUC OCHOBHBIMH MCTOAAMU HAYYHOI'O0 IMO3HAHHA, UCIIOJb3YCMBIMU B
XHUMUU: Ha6J'IIOZ[CHI/IeM, OIMUCaHHUCM, U3MCPCHUCM, DKCICPUMCHTOM; YMCHUC
O6pa6aTI:IBaTB, O0OBICHATH PE3YJabTaThl MPOBCACHHLIX OINBITOB W JACJI4Th

YCTHBIN OITPOC,
KOHTPOJIbHBIC
MUCHbMEHHBIE PaOOTHI
OII€HKA BBIIIOJITHECHUA
MPAKTUYECKUX paboT
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BBIBOJBI, TOTOBHOCTH H CIIOCOOHOCTH IIPUMCHATh METOABI ITIO3HAHUA IIPU
PEHICHUH IMPAKTUYCCKUX 3a7a4,

- chOpMHUPOBAaHHOCTH YMEHHS [aBaTh KOJHYECTBEHHBIE OICHKH U
MIPOU3BOANTD PACUETHI 0 XUMUIECKUM (hOpMyIIaM U YpaBHEHUSIM;

- BJIAaJCHUC TIIpaBUJIaMHU TCXHHKU 0€30IMacCHOCTH nopu HUCHIOJb30BaAHUU
XHUMHUYCCKHUX BCIICCTB,

- ¢hopMHPOBAHHOCTh COOCTBEHHOM MO3UIIMU IO OTHOIICHUIO K XMMUYECKOU
uHGOPMAITUH, TIOJy4aeMON U3 Pa3HbIX UCTOYHHUKOB,




