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1. IOSICHUTEJIbHAS 3AITMCKA K PABOYEWM IMPOT'PAMME
YYEBHOU JUCIIUITJIMHBI XUMUA

1.1. O6sacTh NpuMeHeHUus pado4eil MporpaMmMbl

Pabouass nmporpamma y4yeOHOW  JUCLMIUIMHBI  SIBISETCS  YacThblO  OCHOBHOM
npodeccuoHanbHOM o0pa3zoBaTesbHOM mporpamMmbl B cooTBercTBUU ¢ OI'OC CIIO
nonpodeccuu Texuuueckoro npoduist:23.01.09 MammHucT 10KOMOTHBA

1.2. Mecto y4yeOHOW MCHUIUVIMHBI B CTPYKType OCHOBHOW mpPo¢)eCcCHOHAIBHOU
o0pa3oBaTe/IbHOM MPOIrPAMMBI:

N3yuenne nucnumimHbel «XUMUsS» OCYIIECTBISACTCS B paMKax WU3y4eHHUs IUCLHUIIINH
00111600pa30BaTEIBHOTO ITUKIIA

1.3. lenu u 3apaum y4eOHON NUCHMILUIMHBI — TPeOOBAaHUA K Pe3yJIbTATAM OCBOCHUS
yueOHOI TUCHUILINHBI:
OcBoenue copepxaHusi y4eOHON TUCIUTUTMHBI « XUMHUS» 00€CTIeUnBACT JOCTHKCHUE

CTyJICHTaMU CIEAYIOLUX Pe3yJabTaTOB:

. JIUYHOCHHBIX:

- 4YyBCTBO T'OPJOCTH U YBAXKEHUSI K UCTOPUU U IOCTUKEHUSIM OTCYECTBEHHOU XUMUYECKON
HAYKHW; XUMUYECKH TPAaMOTHOE MOBEIEHNE B MPOGECCUOHAIBHON JESTEIHHOCTU U B OBITY
py 0O0paIEHNH ¢ XMMUYECKUMU BELIECTBAMU, MaTepUalaMH U MPOIECCaMUu;

- TOTOBHOCTbH K MPOJOKEHUIO 00pa30BaHUs M MOBBIMICHUS! KBaTU(UKALMK B U30paHHOU
poeCCHOHATILHON JICSITETLHOCTH W OOBEKTUBHOE OCO3HAHWUE POJIU XUMHYECKHX
KOMIIETCHILIUM B 3TOM;

- YMEHHUE HCMOJIb30BaTh JOCTHKEHUS COBPEMEHHON XMMHUYECKOM HAyKHM U XUMHUYECKUX
TEXHOJIOTUWA JIJIi TOBBIMICHUS COOCTBEHHOTO HHTEIUICKTYyaJIbHOTO Pa3BUTHS B
BBIOpaHHOM NTpodeccuoHaIbHON AeATeTbHOCTH;

. MemanpeomMemHblX:

- HWCIOJb30BaHWE PA3IMYHBIX BHUJOB ITO3HABATEIIBHON JCSITEILHOCTH W OCHOBHBIX
MHTEIUICKTYaIbHBIX Olepanuii (MOCTaHOBKHU 33J1a4d, (DOPMYITHPOBAHUS TUIIOTE3, AaHATTN3a
U CHUHTE3a, CpaBHEHHs, OO0OOIICHHS, CHCTEMAaTH3alli{, BBISBICHHUS IPUYHUHHO-
CJICICTBECHHBIX CBS3€H, MOWCKA aHAJIOTOB, (POPMYIUPOBAHUS BBIBOJOB) IS PEIICHUS
MOCTABJICHHOW 3aJ]aud, NPUMCHEHHUE OCHOBHBIX METOJOB IMO3HaHUs (HAOIrOICHUS,
HAYYHOT'O SKCIIEPUMEHTA) JJISl M3YUYCHHUS Pa3IUYHBIX CTOPOH XMMHUYECKHUX OOBEKTOB U
IpOIIECCOB, C  KOTOPbIMH  BO3HUKAeT  HEOOXOAMMOCTb  CTAJKHUBAaThCS B
npodeccruonansHOM cdepe;

- WUCIMOJIb30BaHUC PA3IMYHBIX HCTOYHUKOB JIJIS TIOJIYYCHHS XMUMHUYCCKOH WH(POpMAIUH,
YMEHHE OIICHHTH €€ JOCTOBEPHOCTH JUISl JIOCTHIKEHHUS XOPOIIMX pe3yJbTaToB B
npodecCHOHALHOU cdepe;

. npeomemmuupix:
- chOpPMUPOBAHHOCTb MPEJICTABICHUN O MECT€ XMMHUHU B COBPEMEHHOW HAYYHOU KapTUHE
MUpa; TOHUMAaHWE POJIM XUMHH B (POPMUPOBAHUM Kpyrozopa ¥ (PyHKIIMOHATHHOU
rPaMOTHOCTH 4Y€JIOBEKA ISl PELIECHUS] TPAKTUYECKUX 3a/1a4;



- BIJIaJICHUE OCHOBOIIOJIATAIONMMUA XMUMHYECKUMHU TOHATUSIMH, TEOPUSIMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE TOJh30BAHME XWMHUYECKOW TEPMHUHOJIOTHEH W
CHUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO T[O3HAHUS, HCIOJb3YEMBIMU B XUMHMU:
HAOJIIOICHUEM, OIKMCAaHUEM, WM3MEPEHHEM, JKCIIEPUMEHTOM; yMeHHEe o0pabaThiBaTh,
OOBSICHATH PE3yJbTAThl TPOBEACHHBIX OMBITOB M JEJaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSITH METO/IbI TIO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a/1a4;

- cOopMHUPOBAaHHOCTh YMEHHS AaBaTh KOJUYECTBEHHBIC OLICHKU W MPOU3BOAUTH PACUETHI
10 XUMHUYECKUM (POpMYJIaM U YPABHEHUSIM;

- BJIaJICHUE TIPaBWJIIAMH TEXHUKH OC30MaCHOCTH TIPH HCIIOIb30BAHUM XHUMHYECKUX
BCIIIECTB;

- chOpPMUPOBAHHOCTh COOCTBEHHOM TMO3UIMKA IO OTHOLIEHUID K XUMHUYECKOU
uH(GOPMAITNH, TTOTy4aeMOi U3 Pa3HbIX HCTOYHHKOB.

B pamkax mnpoBeeHUs NPAKTUYECKUX 3aHATUNA NPEAYCMOTPEHAa MpaKkTHYecKas
MOJITOTOBKA B BU/JIE BHINIOJIHEHUS paboT, CBA3aHHBIX ¢ Oyayiiel mpodeccueil.

1.4. Kosim4ecTBO 4aCOB HA OCBOeHHE padoueil mporpaMMbl y4eOHOH TMCIUTIIAHDI:

MaKCHUMaJIbHON y4eOHOM Harpy3ku oOyuatomerocs - 189 vacos,

B TOM YHCIIE:

00s13aTeNIPHON ayAUTOPHOU YIeOHON HArpy3KH oOydaromnierocs -127 4acos;
CaMOCTOSITeNIbHOM paboThl 0OyyJaromerocs - 62 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUIIJIAHBI

2.1. O0bem yueOHOV JUCHUILIMHBI U BHAbI y4eOHOH PadoThI

Bup yyeOHoM padoThI

Oo6vem uacos

MaxkcumaJjibHas yuyeOHasi Harpys3ka (Bcero) 189
Oo0s13aTesIbHAs AyIMTOPHAS YueOHasi Harpy3Ka (Bcero) 127
B TOM YHCJIE:
AyIMTOPHBIC 3aHSTUS 122
IIPAKTHYECKHE 3aHATHS S
KOHTPOJIbHBIE PA0OTHI 2
CamocTosiTesibHasi padoTa odyuyaronierocsi (Bcero) 62

B TOM YHCJIC:

[TonroroBka AOKIAA0B, peepaToB, HHAUBUAYAIBHOTO
IPOEKTa C HCIOIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTUH,
JKCKYPCHH U JIP.

IIpomexxcymounas ammecmayusi 8 popme oughgepenyuposanno2o 3aiema




TemaTuueckuil IJIaH U coaep:xkanue yueoHom nucuumianasl OY .11 Xumus

HaumenoBanme Conep:xaHue yueOHOro MaTepuaJia, jJJjadopaTtopHbie padoThl U Peasmm3anus padovero njiaHa BOCIUTAHUA 06w | Ypo
pa3aeyioB U TeM NMPAKTHYEeCKHE 3aHATHS, CAMOCTOSITEIbHASA pa00oTa CTY/AeHTOB, eM BEHb
KypcoBasi padora (IIpoeKT) (ec;iu npedycmompent) 4aco | OCBO
B eHusl
1 2 3 4 5
Brenenmne Conep:kaHue y4eOHOTro MaTepuaJia 2
Hayunbsie MeTonbl Mo3HaHUS BemecTB W xumudeckux spieHuil. | (JIP 4) [posBusiomuit 1 1eMOHCTPUPYIOLIUI
Ponp oskcmepuMeHTa UM TeOpuM B XUMHUHU. MoJenupoBaHHUE | yBaXKEHHE K JIIOASM TpyAa, OCO3HAIOIIUN
XUMHUYECKHX TMPOLIECCOB. 3HAa4YeHHE XHUMHUU TPU OCBOCHHUH | LIEGHHOCTb COOCTBEHHOTO Tpyaa. CTpemsiuiics
npodeccuit CI1O u cnenmansHocTelr CITIO Texaudeckoro npoduis | Kk (GOPMHUPOBAHHUIO B CETEBOU CpeJie TUIHOCTHO
npoeccuoHaIbLHOTO 00pa3oBaHusl. u  1npodeccHoHaNbHOTO  KOHCTPYKTUBHOTO
«mdpoBoro cremra»
Pa3znea 1.00mas u Heopraumyeckass XUMHS 118
Tema 1.1. OcHoBubie | CoaepskaHue y4eOHOT0 MaTepuasa 6
MOHATHS U 3aKOHBI Ocnoguvie nowsmus xumuu. BemectBo. Atom. Momnekyna. | (JIP 4) IposBastonmii 1 J1eMOHCTPUPYIOIIHIA 2
XUMUHN XuMuueckui anemeHT. Asutorporusd. lIpocTeie M CHOXKHBIE | yBaK€HHME K JIIOASAM TpPyAd, OCO3HAOIIUN

BenlecTBa. KauecTBEHHBIH M KOJNMYECTBEHHBIH COCTAB BEIIECTB.
XuMuyeckue 3Haku H ¢Gopmyibl. OTHOCHTENbHBIE AaTOMHas |
MoJIeKyJsipHas Maccsl. KonnyecTBo BenecTsa.

OcHosnvie 3axonvl xumuu. CTeXUOMETpUsA. 3aKOH COXpaHEHUs
Macchl  BELIECTB. 3aKOH IIOCTOSIHCTBA  COCTaBa  BEIIECTB
MOJIEKYJIIPHOM CTPYKTYpPBbI. 3aKOH ABOTaJIpo U CIEACTBUS U3 HETO.
PacueTHble 3a1aun Ha HAX0XKJIEHUE OTHOCUTENIBHON MOJEKYJIIPHON
MAacchl, OINpeeNieHNe MacCOBOM [10JIM XMMHUYECKHUX 3JIEMEHTOB B
CJI0’KHOM BELIECTBE.

JleMoOHCTpaLun

Mopnenu aToMOB XUMHUYECKHX JIEMEHTOB.

Mojienu MOJIEKyJI MPOCTHIX U CIOXKHBIX BEILIECTB
(mapocrepkHeBble 1 CTioapTa—Dbpurieda).

Konnekuys mpocThIX U CIOKHBIX BELIECTB.

Hekoropsie BemecTBa KOIM4eCTBOM | MOJIb.

Mopenb MOISIPHOTO 0ObeMa Ta30B.

Annotponus gocdopa, KUCIOPOAA, OJIOBA.

IIpodeccnoHaIbHO 3HAYUMBbIE 3JIEMEHThI COIeP:KAHUS

IIEHHOCTb COOCTBEHHOTro Tpyaa. Ctpemsiuiics
K (DOpPMUPOBAHHUIO B CETEBOM cpesie JIMYHOCTHO
U Tpo(ecCHOHANBHOTO  KOHCTPYKTHBHOTO
«1poBOTO CIIea

(JIP 6) IlposBisronii yBaXeHHE K JIIOJIIM
CTapuIero MOKOJEHUS U TOTOBHOCTh K YYaCTHIO
B COLMAJIbHOM TNOJAEPKKE M BOJOHTEPCKUX
JBUKEHUSIX

(JIP 7) Ocoznaronuii mpuOpUTETHYIO IIEHHOCTh
JUYHOCTH YeNoBeKa; yBaXKaromun
COOCTBEHHYIO W YYXYIO YHUKaIbHOCTH B
pa3IMYHBIX CHUTyalusiX, BO Bcex ¢(opMax u
BUJaX JESITEIbHOCTH.




AnnoTtponHblie MoaudUKaMu yriaepoaa (anmas, rpadur),
KHCIIOpoJa (KUCIOPOJI, 030H), 0JI0Ba (cepoe 1 0e10e 0JI0BO).

IIpakTH4yecKkue 3aHATHS

KoHTpo/ibHBIE padoThl 1
CamocrosiTesibHAass padoTa: bUOTEXHOJIOTUS U F€HHAsI MHKEHEPUSI 6
— texHonorun XXI Beka.
CoBpeMeHHbIE METO/Ibl 00€33apaKHUBAHMSI BOJIBI.

Tema 1.2 Coaep:kanue y4e0HOro MaTepuaJia 8

[Tepuoanueckuii 3aK0H
u [lepuoanueckas
CHCTEMAa XMMHYSCKHX
3JIEMEHTOB
JA.N.MenneneeBa u
CTpPOEHHUE aToma

Tlepuoouueckuii 3aKOH JI. M. Menoeneesa. OTKpbITHE
.. .MenneneessiM Ilepuonnueckoro 3akona. Ilepuonnueckuit
3akoH B (opmynupoBke J[.M.Menneneepa. Ilepuomnyeckas

TabJMIa XMMUYECKHX 3JIEMEHTOB — TpaduuecKkoe OTOOpakeHHe
nepuoAnYecKoro 3akoHa. CTpyKTypa MNEpHOAMYECKON TaOJIULIbL:
nepuo/Ibl (Majbie ¥ OOJIbINNE), TPYIIIBI (TIaBHAS U TIOO0YHAs).
Cmpoenue amoma u Ilepuoouueckuii 3axon J{.1. Menoeneesa. Atom
— CJIO’KHAs yacTula. Sapo (IpOoTOHBI U HEUTPOHBI) U 3JIEKTPOHHAS
obosouka. M3otonbl. CTpoeHHE 3JEKTPOHHBIX 000JIOYEK aTOMOB
BJIEMEHTOB ~ MalblIX  NHepuofoB.  OCOOCHHOCTH  CTPOCHHUS
AJEKTPOHHBIX O000JIOYEK AaTOMOB 3JEMEHTOB OOJIbIIUX MEepPUOJI0B
(mepexonnbix 3neMeHToB). [lonsitue 00 opOutamsx. s-, p- u d-
opbuTanu. OJEKTpOHHbIE KOH(MUTypal aTOMOB XHMHUYECKUX
AJIEMEHTOB.

CoBpemennas ¢opmynupoBka [leproguueckoro 3akoHa. 3HaueHHE
[Iepuoanueckoro 3akoHa u IlepuoauyecKor CUCTEMBl XUMHUYECKUX
snemeHToB J[.Ml.MeHneneeBa mjig pa3BUTHs HAYKHM U [TOHUMAaHUSA
XUMUYECKON KapTUHBI MUPA.

JleMoHCTpauMu

Paznuunsie popmel [lepuonndaeckoid CHCTEMBI XUMHUYECKUX
snemenToB .M. Menneneena.

JuHamuueckue TabIuIsl Iyt MoaenupoBanus [leproamaeckoit
CUCTEMBI.

DnexTpu3alus Tel U UX B3aUMOJIEHCTBHUE.

JlaGopaTopHbIii ONILIT

MonenupoBanue noctpoeHus [leproandeckoil TaOIUIIbI
XUMUYECKUX HIIEMEHTOB.

IIpodeccnonanbHO 3HAYMMBbIE 3JIEMEHTHI CO/Iep:KaHus

(JIP 4) IlposiBnstonuii ¥ AEMOHCTPUPYIOIITHI
YBOKEHHE K JIIOASAM TPyAd, OCO3HAIOMINN
LEHHOCTh coOCTBEeHHOTrO Tpyaa. CTpeMsiuiics
K (DOPMUPOBAHHUIO B CETEBOH Cpe/ie JIMYHOCTHO
U  1podeccHOHANBHOTO  KOHCTPYKTUBHOTO
«mdpoBoro cruemaar

(JIP 6) IlposBnsrommii yBaKCHHE K JIIOISIM
CTapIIeT0 MOKOJEHHUS U TOTOBHOCTh K YUACTHIO
B COLMAIbHON TMOJAEPKKE U BOJOHTEPCKUX
JIBUKCHHSIX

(JIP 7) Oco3Haromuii IpHOpUTETHYIO IEHHOCTh
JUYHOCTH YEJIOBEKA; YBAKAFOIIUN
COOCTBEHHYIO U UY>KYI0 YHUKAJILHOCTD B
Pa3IUYHBIX CUTYaIUAX, BO BceX Gpopmax u
BUJIAX JESTEIbHOCTH.




MO,[[GJ'II/IpOBaHI/IC KakK METO/] NPOTHO3UPOBAHU CUTYALIUN Ha
MMPOn3BOACTBE.

IIpakTH4yeckue 3aHATHA

KouTpoJjibHbIe padoThl

CamocrosiTesibHas padora: 6

Kuznp u gestensHocth JI.M.Menpaeneena.

«[leproandyeckomMy 3aKOHY OyAyIiee He TPO3UT Pa3pyIICHHEM. ..»
Tema 1.3 Coaep:kaHue y4e0HOro MaTepuajia 12
Crpoenue Honnas xumuueckas cesaswb. Katnonsl, ux odpazosanue u3 aromo | (JIP 4) I[posBrnsromuil 1 1eMOHCTPUPYIOLIUI
BEIIECTBA

B pe3yJbTarTe mpolecca OKUCIIeHHUs. AHHOHBI, X 00pa3oBaHUe U3
aTOMOB B pe3yJIbTaTe Mpolecca BOCCTAHOBIICHUS. lOHHas CBS3b
KaK CBSI3b MEXAY KaTHOHAMU M aHUOHAMHU 3a  CYET
AIIeKTpocTaTudeckoro mputshkeHus. Kiaccudukanus HOHOB: MO
COCTaBYy, 3HAKY 3apsijia, HATUYHIO THAPATHON 00onouku. MoHHBIC
KpUCTaJUIMUECKHe pemeTkr. CBONCTBA BEIIECTB C HOHHBIM TUIIOM
KPUCTaJUIMYECKON PELIETKH.

Kosanenmnaa xumuuecxkasa ceéa3p. MexaHusm 00pa3oBaHUs
KOBAQJIGHTHOM CBsi3u (OOMEHHBIA M JIOHOPHO-aKIETITOPHBIN).
DNeKTpOOTPULATENBHOCTD. KoBaneHnTHbIe MOJIsSIpHAs u
HEIOJsIpHAss  CBS3MU. KpatHOCTP  KOBaJIEHTHON  CBS3H.
MounekynspHble W aTOMHbIE  KPUCTALIMYECKHUE  PEIIETKHU.
CpoiicTBa  BEIIECTB C  MOJICKYJSIDHBIMH U aTOMHBIMHU
KPUCTAJUIMYECKUMU PEIIETKAMHU.

Memannuueckasa  c6a3b. Mertajunueckass  KpHUCTaJUIMYECKas
pemeTka M MeTaIMYecKass XUMHUYecKas CBA3b. Pusznueckue
CBOMCTBA METAJIJIOB.

Aepezamuvie cocmosnus eeujecmes u 6000pooHas cesa3v. Trepaoe,
JKUAKOE U Ta3000pa3Hoe cocTosiHUS BeulecTB. Ilepexos BemiecTBa
13 OJHOTO arperaTHoro COCTOsIHUSA B Apyroe. BomopoaHas cBs3b.
Hucmovie eewecmea u cmecu. lloHSATHE O CMECH BEUIECTB.
['oMoreHHsbIe U reTepoOreHHbIE

cmecu. CocraB cmeceil: oObeMHass M MaccoBas 0NN
KOMIIOHEHTOB CMECH, MaccoBas J10J1s
IIpUMeECeH.

Jlucnepcuvle cucmemwvi. IloHATHE O JUCIEPCHOW CHCTEME.
JucnepcHast ¢a3za u aucnepcuonHas cpena. Kiaccudukamnus

YBOKEHHE K JIOASM TPyAd, OCO3HAIONINNA
IICHHOCTh COOCTBEHHOTO Tpyaa. CTpemsiuiics
K (DOPMHUPOBAHUIO B CETEBOH Cpe/ie JIMYHOCTHO
U TpOo(EeCcCHOHANBHOTO  KOHCTPYKTHBHOTO
«mdpoBoro cruemaar

(JIP 6) IlposBastomuii yBakeHHE K JIOISIM
CTapIIeTO MOKOJIEHUS U TOTOBHOCTh K YUACTHIO
B COIMAJbHON MOJICPKKE W BOJOHTEPCKHX
JIBUKCHHSIX

(JIP 7) Oco3Haromuii MPUOPUTETHYIO IIEHHOCTh
JUYHOCTH YeJIOBEKA; YBAKAFOIIUN
COOCTBEHHYIO U YKy YHUKAIBHOCTh B
Pa3IUYHBIX CUTYaIUAX, BO BceX opmax u
BUAX JICATCILHOCTH.




JUcriepcHbIX cucteM. [IoHATHE 0 KOJUTOMIHBIX CUCTEMAX.

JleMoHCcTpanun

Mozenps KpUCTaJUTMYECKON PELIETKH XJIOpUIa HaTpHsL.

OO0pa31pl MHHEPATIOB ¢ HOHHON KPUCTAJUTMYECKON PEHIeTKOM:

KaJblIUTa, FaJUTa.

Mopenu KpUCTaUIMUECKUX PEIIETOK «CYXOro JibJa» (Miu Hoaa),

anMasa, rpadura (UM KBapia).

[TpuOopb! HA KUAKUX KpUCTAIIAX.

OO0pa3s1bl pa3IMUHBIX TUCTIEPCHBIX CUCTEM: SMYJIbCHUI,

CYCIIEH3UH, a3p030JI€H, TeJIei U 30JIEH.

Koarynsauus.

Cunepesuc.

OS¢ dexr Tunnans.

JlabopaTopHble ONBITHI

[TpuroroBneHue cycneH3nu kapooHaTa Kanblus B BOJE.

[TosrydyeHnue 3MyabCUM MOTOPHOTO Macia.

O3HakoMJIEHHE CO CBOMCTBAMHM JUCIIEPCHBIX CHCTEM.
IIpodeccnoHaIbHO 3HAYUMBIE 3JIEMEHThI COIEeP:KAHUS

Konnencanus. Tekydects. Bosronka. Kpucrammmzanus.

CyOnumarus u gecyoaumManus. OMyJIbCHU U CYCIICH3HH.

IIpakTH4yecKkue 3aHATHS

KoHTpo/ibHBIE padoThl

CamocrosiTesibHast padoTa:

Hcnonb3oBaHne paguoakTUBHBIX H30TONOB B TEXHUUECKUX IIEJISAX.
PentrenoBckoe HU3JTY4YCHUC U €TI0 HCIOJb30BAHUC B TCXHUKE H
MEIHIIHMHE.

Tema 1.4 Coaepxxanue yuyeOHOIro MmaTepuaJia
Bopna. Pactsopsl. Booa. Pacmeopyvl. Pacmeopenue. Bona kak pacCTBOPHUTEITb. (JIP 4) IlposiBnsomuil 1 IeMOHCTPUPYIOLIUI
ODNEKTPOIUTHYECKAsT PactBopumMocTs BeniecTB. HachlllieHHbIE, HEHACBIIEHHBIE, YBLKEHUE K JIIOASIM TpyJa, OCO3HAIOUIUK
Aucconunanua MEePECHIEHHBIC PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,

JKUJIKOCTEH U TBEPJIBIX BEIIECTB OT Pa3IMUHBIX (DaKTOPOB.
MaccoBast 1071 paCTBOPEHHOTO BEIIECTBA.
Inexmpoarumuyeckas ouccoyuayust. INEKTPOIUTHI U
HEAJIEKTPOUTHI. DIIEKTPOTUTHUECKAS

nuccouranysa. MexaHu3Mbl SJIEKTPOITUTHYECKON AUCCOLUALINHT
JUTSI BEILIECTB C PA3IUYHBIMHU THIIAMU XUMHUYECKOH CBSI3H.

IICHHOCTh COOCTBEHHOTO Tpyaa. CTpemsiuiics
K (DOPMUPOBAHHUIO B CETEBOH Cpe/ie JIMYHOCTHO
U TpOo(EeCcCHOHANBHOTO  KOHCTPYKTHBHOTO
«mdpoBoro ciuemaar

(JIP 6) IlposBastomuii yBakeHHE K JIOISIM
CTapIIeTO MOKOJIEHUS U TOTOBHOCTh K YUACTHIO
B COIMAJIbHON MOJICPKKE W BOJIOHTEPCKHX
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['unpaTupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb

ANEKTPOTUTHYECKOMN Aucconnanuu. CUibHbIEC U caadbie

ANEeKTPOJIUThL. OCHOBHBIE NOJIOKEHUS] TEOPUU

ANEKTPOTUTUIYECKOMN Arcconnanuu. Kuciorel, OCHOBaHUS U COTH

KaK 3JIEKTPOJIUTBHI.

JleMoHCcTpanun

PactBOopuMOCTH BelIECTB B BOJIE.

CobOupanue ra30B METOJIOM BBITECHEHHS BOJIBI.

PactBopeHue B BoJie CEpHOM KHCIOTHI U COJIEH aMMOHHSI.

OO0pa3ibl KPUCTALTOTHPATOB.

H3roToBieHne ruIcoBoil MOBS3KH.

WcnbiTanue pacTBOPOB AJIEKTPOIUTOB M HEIJICKTPOIUTOB HA

MpeAMET IUCCOLUALINN.

3aBUCHUMOCTH CTENEHHU AJIEKTPOIUTHUECKOMN AUCCOLUAIINN

YKCYCHOM KHCJIOTBI OT pa30aBieHHs pacTBOpa.

JIB>KeHrEe OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM TI0JIE.

[IpuroroBieHue )KECTKOM BOJIBI U YCTPAHEHUE €€ KECTKOCTH.

HNoHuThI.

OO0pa3ibl MUHEpAIbHBIX BOJ Pa3IMYHOTO Ha3HAUYCHHUSI.
IIpodeccnoHaIbHO 3HAYUMBIE 3JIEMEHTbI COIePKAHUS

[IpruMeHeHre BO/Ibl B TEXHUYECKUX IIEJISIX.

JIBIKCHUSIX
(JIP 7) Oco3Haromuii NpUOPUTETHYIO LIEHHOCTh
JUYHOCTH YeJI0BeKa, yBaXXaIOUIHI

COOCTBEHHYI0 M UYYyXYI0 YHHUKaJIbHOCTh B
pasIMYHBIX CUTyalusX, BO Bcex ¢opmax Hu
BUJIaX JESTEIbHOCTH.

IIpakTH4yeckoe 3aHsATHE:
[TpuroroBneHne pacTBopa 3aJaHHON KOHLICHTPALUH.

KoHnTpoJbHbIe paboThl

CamocrosiTesibHasi padora:

[Ina3zma — 4eTBepTOE COCTOSHUE BEIECTBA.

OxpaHa OKpyKawlled cpeapl OT XUMHUYECKOTO 3arps3HEHUs.
KonnuecTBeHHbIE XapaKTEPUCTUKHU 3arpsi3HEHUS OKpPYKaroLen
Cpelibl.

Tema 1.5.
Knaccudukanus
HEOPTaHUYECKUX
COCIUHEHUN U UX

CBOMCTBA

Coaep:xaHue yueOHOro MaTepuaJia

Kucnomvr u ux ceoiicmea. KucioTsl Kak 3JIEKTPOJIUTHI, HX
KJacCU(pUKalus IO Ppa3IM4YHbIM HOpHU3HaKaM. XHUMHUYECKHE
CBOICTBA KUCJIOT B CBETE TEOPUU JIEKTPOIUTHUECKON
JTUCCOLIMAIUH. OcoOenHoctu B3aMMOJEHCTBUS
KOHLEHTPUPOBAHHON CEPHOM M a30THOM KHCIOT C METAJUIAMH.
OcHoBHbIE CTIOCOOBI NMOJTYYEHHS] KUCIOTBHI.

(JIP 4) IlposiBnaromuil 1 IeMOHCTPUPYIOLIUI
yBaXEHHE K JIIOJIIM TpyJa, OCO3HAIOIIUN
LIEHHOCTb COOCTBEHHOro Tpyaa. Ctpemsiuiics
K (DOPMHUPOBAHHUIO B CETEBOM Cpesie JIMYHOCTHO
U Tpo(ecCHOHANBHOTO  KOHCTPYKTHBHOT'O
«1poOBOTO CIIeaa

12
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Ocnoeanus u ux ceovicmea. OCHOBaHMsI KaK DJIEKTPOJIMTHI, UX
KIacCU(PUKAIUA 10 Pa3UYHBIM TpH3HAKaM. XHUMHYECKHE
CBOMCTBA OCHOBAaHMW B CBE€TE€ TEOPUHM DIIEKTPOIUTHUECKOU
qucconuanuu. PasnoskeHne HepacTBOPHMBIX B BOJE OCHOBAHUI.
OcHOBHBIE CTIOCOOBI MOTYYEHUS] OCHOBAHUH.
Conu u ux ceoticmea. Conn xak 3nekTponutsl. Conu cpenHue,
KHCIIBIE M OCHOBHBbIE. XMMHUYECKHE CBOMCTBa COJE€l B CBETE
TEOPHH BJIEKTPOIUTHYECKON Aucconuanuu. CrocoObl MOTydeHUs
conelt. ' maponus conen.
Oxcuovl u ux ceolicmea. Coneobpa3yrormiue "
HeconeoOpasywomue Ookcuabl. OcHOBHBIE, aM(pOTepHbIE U
KHUCJIOTHBIE OKCH/IbI. 3aBUCUMOCTh XapaKTepa OKCUa OT CTENEHU
OKHUCJICHHsI O0pa3ylollero ero Mmeraiia. XMUMHUECKHE CBOWCTBA
okcu0B. IToryuenre okcuaos.
JdemoHcTpauuu
B3anmozeiicTBre a30THOM M KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOT
C METaJllIaMH.
['openne pocdopa n pacTBOpeHHE POTYKTa TOPEHUS B BOJIE.
[Tomryuenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.
HeoOpatumebrit tuaponm3 kapOuaa KabIus.
OOpaTuMbIii THIPOIN3 COJNEH Pa3TUYHOTO THIIA.
JlabopaTopHble ONBITHI
HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.
B3anMozeicTBue METauIoB ¢ KUCIOTaMU.
B3anMozeiicTBrue KMCIOT C OKCUAAMHU METAILIOB.
B3anmoneiicTBre KUCIOT ¢ OCHOBAHUSIMU.
B3anmoneincTsrue KUCIOT € CONSIMH.
HcnpiTanue pacTBOpOB 1IEI049E€H MHAUKATOPAMU.
B3aumoaeiicTBue niegoueil ¢ COISIMHU.
Pasnoxenne HepacCTBOPUMBIX OCHOBAHHM.
B3anmoneicTeue coiieil ¢ MeETaIamMu.
B3anmoneiicTBue colieil Ipyr ¢ Ipyrom.
I'maponus cosel pa3nu4yHOro TUIIA.

IIpodeccnoHaIbHO 3HAYUMBIE 3JIEMEHThI COIEePKAHUS
[TpaBuiia pa3daBieHuUs] CEPHOI KUCIOTHI.

(JIP 6) IlposBastomuii yBakeHHE K JIOISIM
CTapIIero MOKOJEHUSI U TOTOBHOCTh K YYaCTHIO
B COLMAJbHON MOJIEPKKE U BOJOHTEPCKHUX
JIBYKEHUSIX

(JIP 7) Oco3Haromuii NpUOPUTETHYIO LIEHHOCTh
JMYHOCTH YeJI0BEKa; yYBaKAIOMINH
COOCTBEHHYI0 UM YYXYI0 YHHUKaIbHOCTh B
pa3IMYHBIX CHTYyalHUsX, BO Bcex (opMax
BUJAX JIEATEIBHOCTH.

(JIP 10) 3a0oTsmmiicsi 0 3alIUTe OKPY>KAIOMIEeH
cpefbl, COOCTBEHHOH U yy»oi 6e301acHOCTH, B
TOM YHCIIe TUPPOBOU

HpaKTuqecm[e 3aAHATHUHA:
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KoHnTposbHbIe padoThl

CamocTrosiTe/ibHbIE PA00OTHI 6
CepHast KHCIIOTa — «XJIe0 XUMUYECKON MTPOMBIIILICHHOCTID).
Hcnonp30BaHne  MHMHEPAJIBbHBIX  KUCJIOT HA  NPEANPUSATHUSIX
Pa3IUYHOTO MPOQUILSL.
Tema 1.6 Conep:kanue yuefHOro MaTepuaa 14

XUMHUYECKUE PEAKIUU

Knaccugpurayua xumuyeckux peaxyuti. Peakuuu coenuHeHUs,
pas3ioXeHus, 3aMelleHus, oOMeHa. KaTamuTuyeckue peaxiuH.
OOparumble W  HEOOpaTHMMbIE peakIuu. [ OMOreHHble W
reTepOreHHbIC PEAKINH. DK30TePMUYECKUE U SHIOTEPMHUECKUE

peakmmu.  TerutoBoit  3PPeKT  XUMHUYECKHX  pEaKIIHi.
Tepmoxumudeckne ypaBHEHUS.
OKucaumenbHo-60CCMAHOBUMENbHbLE peaxyuu. Crenenp

okucyieHus. OKUCINTENb U BOCCTaHOBIEHUE. BoccTtaHoBUTENb U
oKHcieHHe. MeToa 3IeKTpPOHHOro OanaHca JUIsl COCTaBJICHUS
YPaBHEHUI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Ckopocmb  xumuyeckux peaxyuiu. lloHdaTne o0 CcKOpOCTH
XMMHMYECKHX peakuui. 3aBUCHUMOCTb CKOPOCTH XHUMHYECKHX
peakiMidi OT pa3iM4yHbIX (PAKTOPOB: MHPUPOABI PEATHPYIOLINX
BEUIECTB, WX KOHIEHTpPAlMH, TEMIIEpaTypbl, IOBEPXHOCTU
COIIPUKOCHOBEHUS U UCMOJIb30BaHUS KaTaJIN3aTOPOB.
Obpamumocmv ~ xumuueckux  peaxyuu.  OOpaTUMble U
HEoOpaTHMbIe peakiui. XUMHUYEeCKOe paBHOBECHE U CIIOCOOBI €ro
CMEILEHUS.

JdemoncTpauuu

[Tpumeps! HEOOPATUMBIX peaKIid, HAYIINX ¢ 00pa3oBaHHEM
0CaJKa, ra3a Ui BOJBI.

3aBUCHUMOCTbh CKOPOCTH PEAKLIUH OT IPUPOJIb]l PEArupyrommx
BEIIECTB.

BzaumopeiicTBre paCTBOPOB CEPHOM KUCIOTHI C PaCTBOPAMHU
THOCYJIb(aTa HATPUS PA3TMYHON KOHLIEHTPALMH U TEMIIEPATYPHI.
Mogenb Kunsero ciosl.

3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIUK OT NPUCYTCTBUSA
KaTajau3aTopa Ha IPUMEPE Pa3jIoKEeHUs IEPOKCHIa BOJOPOaA C
MIOMOUIBIO AUOKCH/IA MapraHlla U KaTanasbl.

Mopens snekTponusepa.

Mopnenb 31eKTpOIN3HON BaHHBI IS TIOJTYYEHUSI AIFOMUHUS.
Mogeinb KOJIOHHBI CHHTE3a aMMHUAKA.

(JIP 4) IlposBasromuii 1 JEMOHCTPUPYIOIIUI
yBOKEHHE K JIOAAM TPyZAd, OCO3HAIOMIMN
[IEHHOCTb COOCTBEHHOTro Tpyaa. Ctpemsiuiics
K (JOPMHUPOBAHUIO B CETEBOH Cpele TMUYHOCTHO
U TpOo(ecCHOHANBHOTO  KOHCTPYKTHBHOTO
«1poOBOTO CIIea

(JIP 6) IlposBusiromuii yBa)X€HHE K JIIOISIM
CTapILEro MOKOJEHUS U TOTOBHOCTb K YYaCTHIO
B COLUAJIbHOM TNOJAEPKKE M BOJOHTEPCKUX
JIBYDKEHUSIX

(JIP 7) Oco3Haromuii NpUOPUTETHYIO LIEHHOCTh
JUYHOCTH YeJI0BEKa; yBayKaroIIni
COOCTBEHHYI0 W 4YYXYI0 YHUKaIbHOCTh B
pa3IMYHBIX CHUTyalUsX, BO Bcex (opMmax H
BUJaX JESITEIBbHOCTH.
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JlaGopaTopHbie ONbITHI

Peakuust 3amenieHuss Meau KeNe30M B pacCTBOPE METHOTO
KyIopoca.

Peakuuu, nayume ¢ o0pazoBaHHEM OCaiKa, ra3a WIH BOJBI.
3aBUCHUMOCTb CKOPOCTH B3aUMOJEHCTBHSI COISTHON KHUCIIOTHI C
MeTaJlJIaMHU OT UX MPUPOJIBI.

3aBUCHUMOCTbh CKOPOCTH B3aUMOJICHCTBHS IIMHKA C COJITHOM
KHCJIOTOH OT €€ KOHLIEHTPALINH.

3aBUCHUMOCTh CKOPOCTH B3aumojeicTeus okcuna meau (1) c
CEpPHOM KHUCJIIOTOM OT TEMIIEPATYPHI.

IIpakTHyeckue 3aHATHA

KonTposbHbie padoThbl

CamocrosiTe/ibHass padora: 6
Peakiuu ropeHust Ha MPOU3BO/ICTBE U B OBITY.
[IpakTHyeckoe TpPUMEHEHHE DIEKTpoNiM3a:  paHUHUpOBAHHE,
rajbBaHOILUIACTHKA, FAJIbBAHOCTETHSI.
Tema 1.7 Copaeprxanue yyeOHOro MmaTepuaJia 11

Mertaiibl 1 HEMETAJUIEI

Memanner. OCOOEHHOCTH CTPOEHHUST aTOMOB W KPHUCTaJIOB.
dusnueckre cBorcTBa MetamioB. Kiaccudukanus MeTayioB 1o
pa3IMYHBIM TpU3HAKaM. XHMHUYECKHE CBOWMCTBA METaJUIOB.
DIIEKTPOXUMHUYECKUI pan HanpsoKeHU ! METaJLJIOB.
Mertamnorepmusa. OOmpe crnocoObl  MOMyYeHHS METaJUIOB.
[lonstue o metaimypruu. [lupomerannyprusi, THAPOMETAIUTYPrust
1 snekTpoMeTautyprusi. CrijiaBbl YEpHBIE U [IBETHBIE.
Hememannwi. OcoGeHHOCTH cTpoeHHs aToMmoB. Hemeramnslr —
MIPOCThIE BEIIECTBA. 3aBUCUMOCTb CBOWCTB TajJOr€HOB OT HX
MOJIOKEHUsI B TNepuoanyeckod cucreme. OKHUCIUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX
IOJIOXKEHUS B Psily DJIEKTPOOTPULIATEIIBHOCTH.

JdeMoncTpannn

Konnexkuus metanios.

B3aumopeiicTBue MeTayuioB ¢ HeMeTaulaMu (3keses3a, [IMHKa U
AIIOMUHHUS C CEPOIl, ATIFOMUHMUS C 10JI0M, CYPBMBI C XJIOPOM,
TOpEHHE XKeJe3a B XJI0pe).

['openue metamios.

AJIFOMUHOTEPMHUS.

Komnnekuus nHemeramnos. ['opeHne Hemeramios (cepsl, hocdopa,
yrisi). BelTecHeHHe MeHee aKTUBHBIX TaJIOT€HOB U3 PaCTBOPOB MX

(JIP 4) IposBnaomuil 1 IeMOHCTPUPYIOLIUI
yBaXEHHE K JIIOJIAM TpyJa, OCO3HAIOIIUN
IIEHHOCTb COOCTBEHHOTro Tpyaa. Ctpemsiuiics
K (hOPMHUPOBAHHIO B CETEBOU CPE/I€ TUIHOCTHO
U Tpo(ecCHOHANBHOTO  KOHCTPYKTHBHOT'O
«1poBOTO CIIeaa

(JIP 6) IlposBastomuii yBakeHHE K JIOISIM
CTapuUIero MOKOJEHHUS U TOTOBHOCTh K YYaCTHIO
B COLUAJIbHON TNOJAEPKKE M BOJOHTEPCKUX
JIBIDKEHUSX

(JIP 7) Oco3Haromuii NpUOPUTETHYIO LIEHHOCTh
JUYHOCTH YeNl0BeKa; yBa)KaroIIun
COOCTBEHHYIO M YYXYI0 YHHUKaIbHOCTh B
pa3IMYHBIX CHUTyalusiX, BO Bcex ¢Gopmax u
BUJAX JESATEIbHOCTH.

(JIP 10) 3a0oTsmuiics o 3alUTe OKpYKaroIen
cpezbl, COOCTBEHHOH U Uy ol 0e3011acHOCTH, B
TOM uucie uudpoBoi
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coJieil 0osiee aKTUBHBIMH TaJIOT€HAMHU.

Mopaeinb NpOMBILITIEHHOW YCTaHOBKH ISl IPOU3BOJACTBA CEPHOU
KHCJIIOTHI. MOI[GJ'IL IIe4uu ajist 00’KHUTa N3BECTHAKA. KOJ’IJ’I@KHI/II/I
MPOIYKIMHM CUIMKATHOW MPOMBIIIIIEHHOCTH (cTekna, Gpapdopa,
(asHCa, IIeMeHTa Pa3InYHbIX MapoK H Jp.).

JlabopaTopHbie ONBITHI

3aKajika M OTIYCK CTaJIU.

O3HaKOMJICHHE CO CTPYKTYPaMH Ceporo u 0enoro yyryHa.
Pacno3naBanue pyn xenesa.

IIpodeccnoHaIbHO 3HAYUMBIE 3JIEMEHTHI COAEPKAHUSA
Koppo3uss MerayuioB: XMMH4YECKas M DIEKTPOXMMHYECKas.
3aBUCUMOCTB CKOPOCTH KOPPO3UH
OT yCIIOBUH OKpykarwmei cpensl. Krnaccudukanus Koppos3uu
METaJUIOB I10 PA3JIMYHbIM
npu3HakaM. CriocoObl 3alUThl METAJIIIOB OT KOPPO3HH.

IIpakTHYeckHe 3aHATHA:
[Toyuenue, coOupaHue 1 paclo3HaBaHUE ra3oB.
Penienne sKcriepMMEHTaIbHBIX 334a4.

KonTpoJbHbIe padoThl

CamocrosiTesibHbIE padOTHI:
Ponp MeTannoB B MCTOpHUM 4eJIOBEUECKOW LuBHMiau3auuu. Mcropus
OTEYECTBEHHOM YepHOU METAJUTYpPTHH. CoBpemeHHoe
METAJIITypruuecKoe MPOU3BOACTBO.
Hctopusa oTeyecTBEHHON LIBETHON MeTautypruu. Poinb MeTaiioB u
CIUIaBOB B HAyYHO-TEXHHUYECKOM IPOTpecce.
Koppo3usi MeTaiioB U cocoObl 3aIUThI OT KOPPO3HH.

Paznen 2. Oprannyeckasi XuMusi

67

Tema 2.1
OCHOBHBIE TTOHSITHS
OpPTaHHYECKON XUMUHU
U TCOPHS CTPOCHHUS
OpPraHUYECKUX
COCOUHCHUI

Conep:kaHue y4eOHOIr0o MaTepuaJia

IIpeomem opzanuyeckoui xumuu. IIpupoaHble, HCKYCCTBEHHBIE U
CHHTETHYECKHE OpraHnyecKue Bemectra. CpaBHEHUE
OpPraHUYECKUX BEUIECTB C HEOPraHUYECKUMHU. BaleHTHOCTb.
XUMHUYECKOE CTPOCHHUE KAK MOPSAOK COETUHEHHS aTOMOB B
MOJIEKYJIbI TIO BaJIEHTHOCTH.

Teopus cmpoenus opeanuueckux coedunenuii A.M.bBymaeposa.
OCHOBHBIE TIOJIOKEHUS] TEOPUU XUMUYECKOTO CTPOCHHUS.
N3omepus u nzomepbl. Xumudeckue (GopmMyIibl B MOJICTH
MOJIEKYJI B OPTaHUYECKOW XUMUHU.

Knaccughuxkayus opeanuueckux sewecme. Knaccupuxanms

(JIP 4) IlposiBnsaromuil 1 1eMOHCTPUPYIOLIUI
yBaXEHHE K JIOIIM TPyJa, OCO3HAIOIIUN
[IEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiics
K (DOPMUPOBAHHUIO B CETEBOM Cpelie TMYHOCTHO
U Tpo(ecCHOHANBHOTO  KOHCTPYKTHBHOTO
«mdpoBoro cuema»

(JIP 6) IlposBnsrommii yBaKeHHE K JIIOISIM
CTapuIero MOKOJEHUS U TOTOBHOCTh K YYACTHIO
B COLMAJbHOM MOJAEPKKE U BOJOHTEPCKUX
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BEIIECTB 10 CTPOCHUIO YIIIEPOJHOTO CKeJleTa ¥ HAJTHUHUIO
(yHKIIMOHATBHBIX TpyIIl. ['oMonoru u romosorus. Hauama
Homenknarypsl [lUPAC.

Knaccugpurayus peaxyuii 6 opeanuueckou xumuu. Peakuuun
MPUCOEIUHEHUS (TUAPUPOBAHUS, FaJIOTEHUPOBAHMUS,
TUIPOTaJIOT€HUPOBAHMS, THApaTalluK). Peakium oTmienaeHus
(meruapupoBaHus, IeTUAPOTaATOreHUPOBAHMS, TETUPATALIUN).
Peaxuu 3amemienus. Peakuuu nsomepusaiuu.
JdemoHcTpanuu

Mopnenu MOieKyJ1 TOMOJIOTOB M M30MEPOB OPraHUYECKUX
COCIMHECHUM.

KauectBeHHOE 0OHapy KeHHE yriiepo/ia, BOJOPOa U XJIopa B
MOJIEKYJIaX OPraHMYECKUX COCIMHEHUN.

JlaGopaTopHBIi ONBIT

M3roroBieHne Moaeaen MOJIEKYJ OPraHMYE€CKHUX BEIIECTB.

JIBIKCHUSIX
(JIP 7) Oco3Haromuii IpUOPUTETHYIO LIEHHOCTh
JMYHOCTH YEJIOBEKa; YBAKAIOIINI
COOCTBEHHYIO U UY’KYI0 YHUKAJIbHOCTb B
Pa3MMYHBIX CHTYaIHsIX, BO BceX (opMax u
BUAax ACATCIIBHOCTH.

IIpakTH4yeckue 3aHATHS

KonTpoJsbHbIe paboThl

CamocrositenbHas padora: 5
I/ICTOI)I/ISI BO3HHUKHOBCHHSA U PA3BUTHUA OpFaHH‘ICCKOﬁ XUMMHU.
JKu3Hb u fesarenpHocth A.M.BbyTineposa. Buraiusm u ero kpax.
Tema 2.2 Conepxanne y4e0HOro MmarepuaJjia 13

VYT1i1eBOIOpOABI U UX
MIPUPOJIHBIE HUCTOUYHUKHU

Anxarnvl. ATKaHBI: TOMOJIOTUYECKUH PSIJT, H30MEPHUS U
HOMEHKJIATypa aJIKaHOB. XMMHUYECKUE CBOMCTBA AJIKAHOB
(MeTaHa, 3TaHa): TOpEHUE, 3aMEIIICHNE, PA3IOKECHHE,
neruapupoBanue. [IpumeHeHue ankaHoB Ha OCHOBE CBOMCTB.
AnxeHvl. ITUNIEH, €TO TIOJyYCHHE (IETUAPUPOBAHUEM dTaHa,
JenoJuMepr3alnen MoJIuITHIICHA).

['omonoruyeckuii psia, U30MEpHsi, HOMEHKJIATypa aJlKEHOB.
XUMHYECKUE CBOMCTBA ATUJICHA: TOPEHUE, KAUYECTBCHHBIE
peaknuu (oOecIBeYMBaHNe OPOMHON BOJIBI U PACTBOPA
NepMaHraHaTa Kajus), TUApaTaIysl, MOJIUMepH3aIusl.
[IpuMeHeHne ATUIeHa Ha OCHOBE CBOICTB.

Juenvl u kayyyku. [loHsATHE O IMEHAX KaK yTIEBOJIOPOAAX C
JIBYMsI IBOMHBIMH CBsI3sIMU. ConpsiKeHHbIE TUEHbl. XUMUYECKUE
cBoiicTBa OyTanueHa-1,3 u uzonpeHa: odecrBeYrBaHEe OPOMHOMA
BOJIbI M MTOJIMMEpHU3alusl B Kayuyku. HaTypanbHblil u
CHUHTETUYECKUE KayuyKu. Pe3una.

Anxunvl. Anetnnes. XMMHUYECKUE CBOMCTBA alleTHIIEHA: TOPEHUE,

(JIP 4) IlposBasromuii U JEMOHCTPUPYIOIIUI
YBOXEHHWE K JIIOAIM TpyAa, OCO3HAIOIIUN
[IEHHOCTh cOOCTBEeHHOTO Tpyna. CTpeMsiuiics
K (h)OPMHUPOBAHHIO B CETEBOU CPe/ie TUIHOCTHO
U npodeccCHOHANFHOTO  KOHCTPYKTUBHOTO
«1poBOTO CIIea

(JIP 6) IlposBusiromuii yBa)KCHHE K JIIOISIM
CTapIIero MOKOJICHHUsI U TOTOBHOCTh K YYaCTHIO
B COIMAJIBHOW TMOJJIEPKKE U BOJOHTEPCKUX
JIBUKEHHUAX

(JIP 7) Oco3Haromuii NpUOPUTETHYIO LIEHHOCTh
JIMYHOCTHU YyeJIOBEKa; YBaXKaIOIIUN
COOCTBEHHYI0 M YYXYH VHUKAIBHOCTH B
pa3IMYHBIX CHUTyalMsX, BO Bcex (opmax u
BHUAX JNEATCIHLHOCTH.

(JIP 9) Cobmroaromuii ¥ mponaranIupyroni
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o0ecrBeuynBaHue
OpPOMHOIi BOJIbI, IPUCOEIMHEHUI XJIOPOBOIOPO/IA U THApATAIIHS.
IIpumeHeHne aneTnusieHa Ha OCHOBE CBOMCTB. MeKKitaccoBast
U30MEpHsI C AJIKaJUEHAMHU.
Apenvi. benzon. XuMuueckue cBOWCTBa O€H30J1a: TOPEHHUE,
peaxkiuu 3aMelleHus (raloreHupoBaHue, HUTPOBAHUE).
[Ipumenenue 6eH301a HA OCHOBE CBOMCTB.
IIpupoonsie ucmoynuxu y2ne6000po0os. Ilpupoansblii ra3: cocTas,
NpUMEHEHNE B KQUeCTBE TOTLIMBA.
Hedtb. CoctaB u mepepabotka HedTu. [leperonka nedru.
HedtenpoayKTsl.
JleMoHCcTpanun
I'openue MeTaHa, 3TUJICHA, alleTHIICHA.
OTHoleHNe MeTaHa, STUIICHA, alleTHIIeHa U OeH30J1a K pacTBOpam
NepMaHraHara Kajausi 1 OpoMHOH BoJie.
[TonyyeHnue 3TuIeHA peakel JeruapaTaluy 3TaHooa,
alleTUJIeHa — THJIPOJIM30M KapOu1a KalbLus.
Paznoxenne kaydyka Mpu HarpeBaHWH, HCIIBITAHHE MTPOAYKTOB
pas3IoKEeHUs Ha HeNpeIeNbHOCTb.
Komnexuus o6pa3noB HegTu U HedTenpoaykToB. Komnekuus
«KaMeHHBI yroib U IPOIyKIHS KOKCOXUMHUECKOTO
IIPOM3BOJICTBAY.
JlabopaTopHBbIe ONBITHI
O3HakoMJIeHHE C KOJUIEKIIUEeH 00pa3IioB HEPTH U TIPOTYKTOB €€
nepepaboTKH.
O3HakoMJIeHHE C KOJUIEKIIUEH KaydyKOB U 00pa3liaMu U3/1eIui
U3 PE3UHBI.

IIpodeccnoHaIbHO 3HAYUMBIE 3JIEMEHTHI COAEPKAHUSA
Knaccugukanus u HazHauenue pe3ut.[1oIMBUHIIXIIOPUI U €TO
npuMeHeHne. L leTaHoBOe YMCIIO TU3ENBHOTO TOTIIMBA.

npaBuiIa 3J0poBoro M Oe3omacHoro obpasza
KU3HHU, CIOpPTa; NPEayNpeKIaoluil J1udo
IPeoJ10JIEBAIOIINN 3aBUCUMOCTH OT AJIKOTOJIA,
Tabaka, TCHUXOAKTHBHBIX BEILIECTB, a3apTHBIX
urp u T. A. CoXpaHAIOMUN MICUXOJIOTHIECKYIO
YCTOMYMBOCTh B CUTYaTHBHO CIIOKHBIX WU
CTPEMHTEIBHO MEHSIOLIMXCS CUTYalUsIX

IIpakTHyeckue 3aHATHA

KoHnTtpoJiibHbIe padoThl

CamocrosiTesibHast padora:

Ponn oTeuecTBEHHBIX YUYE€HbIX B CTAHOBJICHUH WU PAa3BUTHUU MPIpOBOﬁ

OPraHU4YEeCKON XUMHH.
CoBpeMeHHbIE ITPEACTABICHNS O TEOPUH XUMHUYECKOTO CTPOCHMUS.
DKOJIOTHUECKHE aCIEKThI UCI0JIb30BAHUS YTIIEBOJOPOAHOTO ChIPhSI.

Tema 2.3

Conep:kanue y4eOHOro MaTepuaa

11

17




Kucnoponconepxaiue
OpraHUYEeCKHe
COEIUHEHHUS

Cnupmui.  Ilomyuenue 9STaHola OpOXKEHHEM  TIIOKO3Bl U
rupatalMed  3TWwieHa.  ['MOpoKcwibHas ~— rpymma — Kak
¢dyakuoHanpHas. [loHSATHE O TPENCNBHBIX  OJHOATOMHBIX
cnuprax. XUMHYECKHE CBOICTBa 3TaHOJNA: B3aMMOJCHCTBHE C
HaTpueM, 00pa3oBaHUE MPOCTHIX U CIIOKHBIX YPUPOB, OKUCICHUE
B anpaerui. IlpuMeHeHue »3TaHONa HAa OCHOBE CBOMCTB.
AJKOroNu3M, €ro TMOCJIEICTBUS Ui OpraHu3Ma 4YelloBeKa U
IIpEIyNpeXICHUE.

['munepun  kKak  TpeNCTaBUTENIb  MHOTOATOMHBIX — CIIMPTOB.
KauecTtBeHHast peakiysi Ha MHOroaToMHbIe criupThl. [Ipumenenue
[IMLIEPUHA.

@enon. Ouznueckue U XUMUYECKHE CBoMcTBa PeHona. Bzanmuoe
BIUSHHME aTOMOB B MoJieKyle (eHosa: B3aUMOJIEHCTBUE C
THJIPOKCHJIOM HATpUS U a30THOU kucnoToi. [Ipumenenue denona
Ha OCHOBE CBOMCTB.

Anvoecuouvl. Tlonstue 00 anbaerunax. AnpaerujaHas rpynmna Kak
dbyskmoHnanpHas. Gopmanpaerua U ero CBOMCTBA: OKHUCIICHHE B
COOTBETCTBYIOIILYIO KHCJTIOTY, BOCCTaHOBJICHHE B
COOTBETCTBYIOIIUN cnupT. [logyyeHune ambAeruioB OKUCIEHUEM
COOTBETCTBYIOIIUX crnupToB. [Ipumenenue dopmanpaeruga Ha
OCHOBE €T0 CBOMCTB.

Kapbonosvie xucnomwr. lloHAaTne 0 KapOOHOBBIX KHCIIOTAaX.
KapOokcunpHas rpymnmna kak (GyHKIIHOHaIbHas. ['oMonornueckuii
psAo  TOpeNeIbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIIOT.
[Tomyuyenne KapOOHOBBIX KHUCIOT OKHCIECHHUEM abICTUIOB.
XUMHUUECKUE CBOWCTBA YKCYCHOM KHCIIOTHI: OOIIMe CBOICTBa ¢
MUHEPAIbHBIMH ~ KHUCIOTAMU U peakius  dTepuuKaIiu.
[IpruMmeHeHre yKCyCHOW KHCJIOTHI Ha OCHOBE CBOMCTB. Bbiciiue
JKAPHBIE KUCJIOTHI Ha MPUMEPE NaTbMUTUHOBOM U CTEApUHOBOM.

Cnoocnvle a¢hupvr u  orcupvl. TlomydeHne CIOXKHBIX A(PHUPOB
peakuueil srepudukanuu. Ciaoxuble 3GUpbHl B MpHPOJE, HUX
3HayeHue. [IpuMeHeHne CIOXKHBIX Y(PUPOB HA OCHOBE CBOWCTB.
Kupbr kak crmoxuble d¢upsl.  Kmaccubpukamust  KHPOB.
XUMUYECKUE CBOMCTBA JKUPOB: TUIPOIM3 U TUIPUPOBAHHE
JKUJKUX KUPOB. [IpuMeHeHne upoB Ha OCHOBE CBOMCTB. Mblia.
Vene6oowi. VYrimeBonmpl, WX KiIaccH(UKAIUSA: MOHOCAXapHIbI
(rmoko3a, ppykrosza), nucaxapuabl (caxaposa) U MOJUCaXapUIbI
(Kpaxmall U UEJUII0NI03a).

['mroko3a  —  BEIIECTBO C  JBOWCTBEHHOM (yHKImed —

(JIP 4) IIposBnstonuii 1 IEMOHCTPUPYIOIIHIA
yBaXEHHE K JIIOIAM TpyJa, OCO3HAIOIIUN
LIEHHOCTb COOCTBEHHOro Tpyaa. Ctpemsiuiics
K (OPMHPOBAHUIO B CETEBOH Cpele TMIYHOCTHO
U Tpo(ecCHOHANBHOTO  KOHCTPYKTHBHOTO
«mdpoBoro ciuemxar

(JIP 6) IlposBnsromuii yBaKeHHE K JIOASIM
CTapuUIero MOKOJEHHUS! U TOTOBHOCTh K yYacCTHIO
B COLMAJbHON MOJJECPKKE U BOJOHTEPCKHUX
JIBYKEHUSIX

(JIP 7) Oco3Haromuii NPUOPUTETHYIO LIEHHOCTh
JUYHOCTH YeJI0BEeKa; yBa)KaroIIUn
COOCTBEHHYI0 UM YYXYIO YHHUKaIbHOCTH B
pa3NMYHBIX CHTYyalHusX, BO Bcex (opMax
BUJAX JI€ATEIBHOCTH.

(JIP 9) Cobmronaromuii ¥ mponaraHIupyomui
npaBuiIa 3J0poBoro u Oe3omacHoro obpasza
KU3HHU, CIOpTa; NPEeayNpexIaomuil 1udo
IPEeO0JI0JIEBAIOIINN 3aBUCUMOCTH OT AJIKOTOJId,
Tabaka, TCHUXOAKTHBHBIX BEILIECTB, a3apTHBIX
urp u T. A. CoXpaHSIOMHUN MICUXOJIOTHIECKYIO
YCTOMYMBOCTh B CUTYaTHBHO CIIOKHBIX WU
CTPEMHTEIBHO MEHSIOUIMXCS CUTYalUsIX
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JIBIETUIOCIUPT. XUMHUYECKUE
CBOICTBA TIJIIOKO3bl: OKHCIEHHE B TJIIOKOHOBYK KHCIOTY,
BOCCTaHOBJICHHE B COpOMT, CIIUPTOBOE OposkeHue. lIpumeHeHne
IIIOKO3bI HA OCHOBE CBOWCTB.
3HaueHUe YIVIEBOJAOB B JKMBOM NPUPOJE M JKU3HU YEIIOBEKA.
[TonsiTHE O peakuaX MOIH-
KOHJCHCAlMM W THIPOJM3a Ha IPUMEPE B3aUMOIPEBPAILCHUN:
TIIII0KO3a <> MOJINCaxapu.
JleMoHCcTpanun
Oxucrienue cnupra B abICru.
KauecTBeHHbIE pEaKIIMM HA MHOTOATOMHBIE CITUPTHI.
PactBoprMocCTh (heHOTa B BO/Ie TIPpY OOBIYHOI TemmepaType u
HarpeBaHuu.
KadecTBeHHbIE peakuy Ha (GEHOJI.
Peakuus cepeOpsiHOrO 3epkajia ajibIeTU0B U IIIFOKO3BI.
OxucrieHue anbpAeruioB U II0KO3bI B KUCIOTY ¢ IOMOIIBIO
rugapokcuna menu (II). KauectBenHas peakuusi Ha Kpaxmail.
Konnekuus a¢pupHbIX Macen.
JlaGopaTopHbIe ONBITHI
PacTBOpeHue rauneprHa B BOJI€ U B3aUMOJIEHCTBUE C
ruapokcunom meau (11).
CBolicTBa YKCYCHOM KHCIIOTBI, O0IIIME CO CBOMCTBAMU
MUHEPAIBHBIX KUCIIOT.
Jloka3aTenbCcTBO HEMPEAEIbHOr0 XapaKkTepa KHUIKOI0 KHUpa.
B3aumoneincTBue MroKo3bl U ¢axapo3bl ¢ THIAPOKCUIOM MEIU
(ID).
KauecTBeHHast peakuys Ha Kpaxmad.

IIpodeccnoHaIbHO 3HAYUMBIE 3JIEMEHTHI COAEPKAHUSA
[TnenkooOpasyromue Macia. 3aMeHa )KUPOB B TEXHUKE
HENUILEBHIM ChipbeM. CHHTETHYECKHE MOIOIIUE CPECTBA.

IIpakTHyeckue 3aHATHA

KoHnTtpoJiibHbIe padoThl

CamocrosiTesibHast padora:
ODKOHOMMYECKHE ACMEKThl MEXKIYyHAPOAHOTO COTPYIHUYECTBA IIO
WCIIOJIb30BAaHUIO YTJIEBOJIOPOJAHOTO CHIPbSI.
Hctopusi OTKpeITUS U Pa3pabOTKM Ta30BbIX U HEPTIHBIX
MecTopoxaeHur B Poccuiickoint Penepanuu.

Tema 2.4 Coaep:xxanue yueOHOro MaTepuaJia




A3zoTcoaepikalye
OpraHMYecKue
COEMHEHMS.
[Tomumepst

Amunvr. Tlonarue 00 amuHaX. AnudaTrhdecKue aMHHBI, HX
KJaccu(uKaus 1 HOMEHKJIaTypa.

AHWIMH Kak opraHndeckoe ocHoBaHue. llomyueHue aHwiInHA U3
HUTpoOeH3o1a. [I[puMeHeHre aHnIMHA Ha OCHOBE CBOMCTB.
Amunokucnomei. AMUHOKHUCIIOTBI KakKk amM(pOoTepHBIC
TU(QYHKIMOHAIBHBIE OPraHMYECKUE COSAMHEHUs. XHMHUYECKHe
CBOIICTBA  aMUHOKHUCIIOT:  B3aUMOJICHCTBHE C  IIEJIOYaMH,
KACIOTaMH M Jpyr C Jpyrom (peakuusi MOJIMKOHACHCAIUHN).
[lenTunHas cBsi3p U nonunentuabl. [IpuMeHeHHe aMHHOKUCIOT
Ha OCHOBE CBOMCTB.

benxu. TlepBuuHas, BTOpUYHASA, TPETUYHAs CTPYKTYphl OEJIKOB.
XUMUYEeCKHE  CBOMCTBa  OEJIKOB: TOpEHHE, JeHaTypalus,
THJIPOJIN3, [IBETHBIE peakiuu. buonornueckue GyHKIUM OEIKOB.
Ionumepuwl. benku u noaucaxapuabl Kak OUOTIOIUMEPBI.

IInacmmaccuor. [Tomyuenune IIOJINMEPOB peakuuen
HOJMMEPHU3ALMU U OJIUKOH/IEHCALUH.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.

IIpeacraBurenu miacTMacce.

Bonokna, ux knaccudukanus. [lonydenue BoiaokoH. OTaenbHbIe
NPEJCTaBUTENIN XUMHUYECKUX BOJIOKOH.

JleMoHCcTpanun

B3anmozeiicTBue aMMHuaka M aHWIMHA C COJISTHOM KUCIIOTOM.
Peakuus anunrHa ¢ OpoMHON BOIOH.

JlokazarenbcTBO HamM4Hsl (PyHKIIMOHAIBHBIX TPYIIT B PaCTBOpaxX
aMUHOKHCJIOT.

PacTBOpeHue u ocaxaeHue OenKoB.

L{BeTHBIE peaKkuu OEIKOB.

['openue nTUYbEro nepa U MIEPCTIHOW HUTH.

JlabopaTopHbIe ONBITHI

PacTBOopeHue 6e1KoB B BoJIE.

OO6HapyxeHue OCJIKOB B MOJIOKE U MSICHOM OyJIbOHE.
Jlenatypanus pactBopa 0enka KypuHOTo silia ClIupToOM,
pacTBOpAMU COJIEH TAKEITBIX

METAJIJIOB U MIPU HarpEeBaHUU.

IIpodeccnonanbHO 3HAYMMBIE 3JIEMEHTHI CO/lep:KaHus
Kamnpon kak npeacTaBUTeNh NOTUAMHUIHBIX BOJIOKOH.
[MonuBuHUIXIOpUA, TOTUTETPAGTOPITHIIECH (TE(IIOH).
denonodopmanbaeruaaple miacrmaccsl. Lemrymona.

(JIP 4) IlposBastomuii 1 I1EMOHCTPUPYIOIIHMA
yB@KEHHE K JIIOASM TPYAd, OCO3HAIOMIUN
LEHHOCTh coOcTBEeHHOTro Tpyaa. CtpeMsiuiics
K ()OPMHUPOBAHUIO B CETEBOI cpele TMYHOCTHO
U [podhecCHOHANBHOTO  KOHCTPYKTUBHOTO
«un(poBoro ciena»

(JIP 6) IlposBastomuii yBa)K€HHE K JIIOSAM
CTapUIero NOKOJEHUS U TOTOBHOCTD K yYacCTHIO
B COLMAJIbHOM MOJAEPKKE U BOJOHTEPCKUX
JIBYDKEHUSIX

(JIP 7) Oco3Haromuii NpUOPUTETHYIO LIEHHOCTh
JUYHOCTH YeJIOBEKa; yBayKaroIui
COOCTBEHHYI0 M 4YYyXYI0 YHHUKaJIbHOCTh B
pa3IMYHBIX CUTyalusX, BO Bcex ¢opmax u
BUJIAX JESTEIbHOCTH.

(JIP 9) Cobmromaronnii ¥ mponaraHIupyoIui
npaBwia 30poBOro u Oe3omacHoro ooOpasza
KHU3HHM, CIIOpTa; MNPEIYNpPEexKAAUMN  11bo
IPEOA0JIEBAIOIINI 3aBUCUMOCTH OT AJIKOTOJIs,
Tabaka, INCHUXOAKTUBHBIX BEIIECTB, a3apTHHIX
urp u 1. A. CoxXpaHsIomui MCUXOJIOTUYECKYIO
YCTOMYUBOCTh B CHUTYaTUBHO CIIOKHBIX WIIN
CTPEMUTENIBHO MEHSIOIIMXCS CUTYalUsIX

(JIP 10) 3a0oTsmuiics 0 3alUTe OKpYKarOIIeH
cpenbl, COOCTBEHHOW U 4y>KOH O€301acHOCTH, B
TOM 4HCIIe HUPPOBOH

IpakTnyeckue 3aHATHS
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Pemenne OKCIICPUMCHTAJIBHBIX 3a/la4 Ha I/I,I[CHTI/I(bI/IKaHI/IIO
OpTraHU4YCCKUX COCIUHECHUIA.
Pacno3naBaHmne miacTMacc M BOJIOKOH.

KonTposbHbie padoThl

CamocrosiTe/ibHas1 padoTa: 5
CuHTeTHYeCKHEe KaydyKH: HCTOPUS, MHOTOOOpa3He U MePCIeKTHUBBI.
Pesunorexunueckoe MIpOU3BOACTBO MW €TI0 PpoOJb B HAy4YHO-
TEXHUYECKOM MpOTpecce.
CBapoyHO€ MPOU3BOJICTBO U POJIh XUMHH YTJIEBOJIOPOJIOB B HEM.
JAudPepennupoBannblii 3auer 2
Hroro 189
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3. YCJIOBUA PEAJINBALIMU TPOTI'PAMMBI INCHUTIJIMHBI

3.1. TpeOoBaHNS K MUHMMAJIBHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecIeYeHU 0
Peanuzanumst yueOHOM AUCIUIUIMHBI TpeOyeT HaMU4us yaeOHOTO KabuHeTa « XUMHH U
OMOJIOT U
O6opynoBanne yudeOHOTO KaOMHETA:

- IOCA/I0YHBIE MECTA MO0 KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTo MpernoaaBaTes;

- IEMOHCTPALMOHHBIN CTOJI,

- BBITSDKHOM 1IKad;

- y4eOHO-HarIsAHbIE TOCOOMS IO XHUMHH: TEPUOJUYECKAs CHUCTEeMa XHUMHUYECKUX
anementoB J.M. MenzeneeBa, psaa HanpsHKeHUH METAIOB, Psiji SJIEKTPOOTPUIIATEIHHOCTH
HEMETaJJIOB, TabJiMlla PaCTBOPUMOCTH COJIeH, KUCIOT U OCHOBAaHUN B BOJE, IJIAKATHI IO
oO11Iel 1 HEOPTraHMYECKOM XUMUU; TJIAKAThI TI0 OPraHUYECKON XUMUH;

- YMBIBaJIbHBIC PAKOBUHBI.

Texauueckue cpecTBa 00yUeHUs:

- MYJIbTUMEIUHHOE O0OpYJOBaHHUE; KOMIBIOTEP C JHUIEH3MOHHBIM MPOTrPAMMHBIM
oOecIeUeHHEM;

- BJIEKTPOHHbBIE HOCUTENU JUJAKTUUYECKUX U METOJUYECKUX MAaTEPHUAIIOB.
O6opynoBaHue J1a0OPaHTCKOM U €€ pabo4YnX MECT:

- ceid,

- mkad 1151 1abopaTopHOro 000pyI0BaHMS,

- koJutekuuu: «Metambly, «I"opHble TOpoAb», «[ImacTMacchl 1 BOJIOKHA», MOJIEIH
OpraHMYECKUX BEIECTB;

- TabopaTopHOe 000PYyIOBAaHUE: XUMHUYECKAs MTOCY/1a, XUMHUUYECKUE PEaKTUBBI,
71a00paTOpPHBIE BECHI U PA3HOBECHI;

- pabouuii CTOII.

3.2. HupopmanuonHoe odecnedeHne 00y4eHust

Ilepeuenb pexomMeHayeMbIX YUeOHbIX U31aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIbLHOM
JIUTEPATYPHI.

OcHOBHBbIE HCTOUYHHUKH:

1. 'abpuensa O.C., OctpoymoBW.I". Xumus aisa npodeccuit u crennalbHOCTEH
TEXHUYECKOT0 PO uiIsi: y4eOHUK JIsl CTYA. YUPEKIACHUM cpe. npod. odpa3oBaHus.— 4-e

u3a., crep. — M.: 3gaTenbckuii ueHT}/)[ «Axkanemus», 2017. =272 c. _ .
2.Taopuensn O.C,, OctpoymoB I" Xumus pana  npodeccuii W CHEUAIBHOCTEH
§%>ﬁnqecxoro npoduis: y4eOHUK JUIsl CTYJ. YUPEKJIeHUM cped. mpod. oopazoBanus. — M.,

3. Tabpuensn O. C.Xumus. 10 knacc. ba3oBblil ypoBeHb: y4€OHUK —2-€ U3/l., CTEPEOTHIL. —
M.: 2014. - 191,(1)c.: un.

4. Ta6bpuensa O.C. Xumusa.ll kmacc. ba3oBblii ypoBeHb: yueO. miusg  oOmeoOpa3oBar.
yapexaeHnii—a4-e uza., crepeorurt. — M.: Jlpoda, 2014 —223, (1).: n.

JIOHOJIHI/ITGJILHLIG HCTOYHHKMH:

1. Tabpuensn O.C., A. B. SAmykoBa. Xumusa 10 kiacc. ba3oBblil ypoBEHb : METOAMYECKOE
nmoccoboue. — M., 2016. — 222 (2), c.
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2. T'abpuensin O.C., U. I'. OctpoymoB. ba3oBrblii ypoBeHb: MeToanueckoe nocodue: [dpoda,
2016. — 236, (4)c. — kHUTA 7151 yUUTENSA

3. lN'abpuensu O.C. u ap. Xumus 11 mpodeccuii U CrieuaaIbHOCTeH TEXHUYECKOTO MTPOQUIIS
(3JIEKTPOHHOE MPUIIOKEHUE).

HNuTepHeT-pecypcesbi:

1. ALLBEST.RU ::: 6ecriatHbie OUOIUOTEKH CETH ::

xumushttp:// www.allbest.ru/him.htm

1. www.chem.msu.su (OaekTpoHHast OubanoTeka o XuMun). www.enauki.ru
(uHTEpHET-U31aHKe 11 yuuTenei « ECTeCTBeHHbIE HayKn»). www. 1 september.ru
(meTonnueckas razeta «llepBoe ceHTAOps»). www.hvsh.ru (KypHa)T « XUMHS B IIKOJIE» ).
www.hij.ru (KypHaJI « XUMHS U 5KU3HBY).

2. www.chemistry-chemists.com (3JIeKTPOHHBIN KypPHAT « XUMUKH W XUMHS ).
3. www.pvg.mk.ru (onumnuana «Ilokopu BopoOseBbl Topb»). www.hemi.wallst.ru

(O0pazoBaTenbHBIN CAUT JJIS1 TKOJILHUKOB «XuMHus»). www.alhimikov.net
(O0pazoBaTenbHBIN CAUT JJIS1 ITKOJILHUKOB).

2. ["abpuensn, O.C ... - "Xumus". M3narensckuit gom "[lepBoe ceHTsiops"”
http://him.1september.ru/article.php?ID=200700205

3. OcHoBbl xumuu. Uatepuer-yueOnuk. http://www.hemi.nsu.ru/
4, [Hone3nas undopmanus no xumunhttp:// www.alhimikov.net/
5. Xumuyveckas BcaunHa: cchliku (1 yacth)http://www.alhimik.ru/etcet/etcetO1.html

6. Xumus B unrepHere. [lonesnsie cepuaku.http://www.fptl.ru/Chem%20block Himija
%20v%20internete.html

7. Xumusi. O6pa3oBaTeabHbIN CANWT ISl IIKOJIBHUKOB M CTYJICHTOB. http://hemi.wallst.ru/
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4. KOHTPOJIb Y OIIEHKA PE3YJBTATOB OCBOEHHUSA YUEBHOM

JANCIUIIJINHBI
KoHTpoibH oOLleHKAa pe3yJbTaTOB OCBOCHMUS YYEOHOW MUCIMIUIMHBI OCYIIECTBIISETCS
IpernojaBaTesieM B MPOIECCE MPOBEICHUS MPAKTHUYECKUX 3aHATUN U JTa0OpaTOPHBIX padoT,
TECTUPOBAHMS, a TAaKXKE BBIMOJHEHUS OOYYArONIUMUCA WHIUBUIYAIBHBIX 3a7aHUM,

MIPOEKTOB, UCCIIETOBAHUM.

Pe3yabTaTrhl 00yueHusi (0CBOEHHbIE YMEHUS,
YCBOEHHbIE 3HAHNS)

®opMbl 1 MeTOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUYeHHsI

JUYHOCHIHblE:

- YyBCTBO I'OPJOCTH U YBaXXEHUS K HCTOPUU U
JIOCTUKEHUSIM OT€YECTBEHHON XMMUYECKON HAYKH;
XUMHUYECKH IPaMOTHOE TIOBEICHUE B
npoeCCHOHANIEHON ACATEIHHOCTH U B OBITY TIPH
O6paH_[eHI/II/I C XUMHUYCCKHUMHU BCIICCTBAMU,
MaTepHaJlaMH M TPOIECCaMU;

Orenka ayTMTOpHOI/ BHEAy IUTOPHOM
CaMOCTOSITEIIbHON PabOThI

- TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUs U
MOBBILICHHS KBATU(PHUKAIIUN B U30paHHOM
po(heCCUOHATLHON NeSTEILHOCTH U OOBEKTUBHOE
OCO3HaHUE POJIM XMMHUYECKUX KOMIETSHLIUN B
3TOM;

Onenka ayTMTOpHOI/ BHEAy TUTOPHOM
CaMOCTOSATENFHOI paboThI

-BJIaJICHUE KYJIbTYPOH MBIIUICHHUS, CIIOCOOHOCTD K
0000111eHHI0, aHATIN3Y, BOCIIPUITHIO HHPOpMaLK
B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE LICIH U
BBIOOpY MyTeH €e JOCTHKEHHS B
npodeccuoHanbHOM chepe;

OreHka ay TMTOPHOW/ BHEAyAUTOPHOI
CaMOCTOSITENIbHOW PabOTHI

Or1ieHKa BBITIONHEHUS KOHTPOJIBHBIX U
CaMOCTOSITENIEHBIX paboT

-YMEHHUE HCII0JIb30BaTh JIOCTHXKEHUSI COBPEMEHHOM
XUMUYECKON HAYKU U XUMUYECKUX TEXHOJIOTUHN ISt
MOBBILIIEHUSI COOCTBEHHOTO MHTEJUIEKTYyalIbHOTO
pa3BUTHUS
BbIOpaHHOUIIPO(EeCCHOHATBHONIEATETbHOCTH;

Omnenka ayTMTOpPHOI/ BHEAy TUTOPHOM
CaMOCTOSATENBFHOM paboThI

OreHKa BBITIOTHEHUS! KOHTPOJIBHBIX H
CaMOCTOSATENLHBIX PadOT

Memanpedmemnbte:

-MCIIONB30BAHUE  PA3JIMYHBIX HMCTOYHHKOB  JJIA
NOJYYECHUs XUMHYECKOW HH(pOpMAIMK, yMEHHE
OLICHUTb €€ JOCTOBEPHOCTb ISl JTOCTHKCHUS
XOpOIIMX  pe3yJbTaToB B  MPOodEeCCHOHATHLHON

cdepe;

OneHka ayTMTOPHOW/ BHEAyAUTOPHOI
CaMOCTOSITENIbHON PabOTHI

OneHka BBIMOIHEHUS] KOHTPOJIbHBIX U
CaMOCTOSITENIbHBIX paboT

- UCTIOJIb30BAHHUEC PA3JIMYHBIX BUAOB
TI03HABATEIILHOW JCSATEIBHOCTH M OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Ollepaluii (IOCTaHOBKU
3ama4yu, GopMyITMpOBaHHS THIIOTE3, aHAIN3a U
CUHTE3a, CPaBHEHUS, 0000IICHNUS,
CHCTEMaTH3aIliH, BBISIBJICHUS IPUIHHHO-
CIIEACTBEHHBIX CBS3€H, IOMCKA aHAJIOTOB,
dbopMyTUPOBaHUS BBIBOIOB) ISl PEIIECHUS
IIOCTAaBJICHHOU 3aaa4u, IpUMCHCHUC OCHOBHBIX
METO/IOB IMO3HAHMS (HAOI0IEHN s, HAYYHOTO
9KCIIEPUMEHTA) AJIs U3yUYEHHUS Pa3IMUHBIX CTOPOH
XUMHAYECKHX 00BEKTOB H MPOIIECCOB, C KOTOPHIMHU
BO3HUKACT HGOGXOI[I/IMOCTB CTAaJIKUBAThLCs B
npodeccuonabHOM cdepe;

Orenka ayTMTOpHOI/ BHEAy TUTOPHOM
CaMOCTOSITEIIbHON PabOThI

npeomemmbole:
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- ¢(hOpMUPOBAHHOCTb MIPEJCTABICHUN O MeCTe
XUMHUHU B COBPEMEHHON HAy4YHON KapTUHE MUPAa;
HNOHUMAaHHE POJIM XUMHUH B (POPMUPOBAHUU
Kpyrosopa u (pyHKIIMOHAIEHOW IPaMOTHOCTH
YeJIOBEKa Ul PEIIEHUS IPAKTUUECKUX 3aay;

OneHka ayTMTOpHOI/ BHEAy IUTOPHOM

CaMOCTOSITEIIbHOW PaOOTHI

Or1eHKa BBIMOJHEHUS] KOHTPOJIBHBIX U

CaMOCTOSITENIEHBIX paboT

O1eHKa BBIMOIHEHUS 1a00paTOPHBIX U
IPAKTHYECKUX padoT

- BJIQJICHHE OCHOBOIIOJIAralOIUMU XUMUYECKUMHU
MOHATUAMU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHUE
XUMHUYECKON TEPMUHOJIOTHEN U CHMBOJINKOW;

OreHka ayTMTOpHOI/ BHEAy IUTOPHOM
CaMOCTOSITENIbHOM pabOThI

OneHka BBINOJIHEHHUS KOHTPOJIbHBIX U
CaMOCTOSITENIbHBIX PadoT

- BJIQJICHHE OCHOBHBIMH METOJIaMU HAyIHOTO
MO3HAHMSI, UCTIOJIb3YEMbIMH B XUMUH:
HaOII0JICHUEM, OTIICAHUEM, U3MEPEHUEM,
9KCIIEPUMEHTOM; YMEeHUE 00pabaThiBaTh,
OOBSACHSTH pe3yJbTaThl MPOBEIEHHBIX OMBITOB U
JIeJIaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTD
MIPUMEHSATH METOIbI TIO3HAHMSI TIPU PEIICHUH
MPAKTUYCCKHUX 33]1a4;

OneHka ayTMTOPHOW/ BHEAyAUTOPHOI
CaMOCTOSITENIbHON PabOTHI

OrneHka BBIMOJIHEHHUS] KOHTPOJIbHBIX U
CaMOCTOSITENIHBIX paboT

OneHka BBINOJIHEHUS Ja00PATOPHBIX U
NpaKkTUYECKUX padoT

-c()OpMUPOBAHHOCTH YMEHHUSI 1aBaTh
KOJIMYECTBEHHBIE OLIEHKH U MPOU3BOJIUTH PACUEThI
0 XUMUYECKUM (popMysiaM U ypaBHEHUSIM;

OrneHKa ayTMTOpPHOM/ BHEAY TUTOPHON
CaMOCTOSITENIbHON PabOTHI

OneHka BBIMOJIHEHHUS] KOHTPOJIbHBIX U
CaMOCTOSITENIHBIX paboT

OneHka BBINOJIHEHUS Ta00PATOPHBIX U
MPAKTHYECKHUX padoT

-BJIaJIeHUE MpaBUIAMH TEXHUKH 0€30MacHOCTH MPHU
UCIIOJIb30BaHUN XUMUYECKUX BEILECTB;
c(hOpMHUPOBAHHOCTh COOCTBEHHO! MO3UIIUHU T10
OTHOIICHHIO K XUMUYECKON HH(DOpMAIIH,
110JIy4aeMOU U3 Pa3HbIX HCTOYHHKOB

OrneHKa ayTMTOPHOM/ BHEAY TUTOPHON
CaMOCTOSITENIbHOW PabOTHI
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