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IMosicuuTeIbHAA 3aNIUCKA

Mertoanueckne peKOMEHIAIMH IS CAaMOCTOSTEIBHBIX PabOT MO XUMHU COCTABJICHBI B
COOTBETCTBMM C pabodyeil mporpaMMoi, COCTaBICHHOW Ha ocHOBe IIpuMepHOI mporpamMmbl
y4eOHOW JUCHMIUIMHBI «XHUMHS», oxo0penHoir Hayuno-meromnueckum  coBeroMm  Llentpa
npodeccruonanbHoro obpazoBanus GI'AY «DUPO» u pekoMeHIOBaHHOW Ui peajiu3allid OCHOBHOMU
npodeccroHanbpHO# 00pazoBarenbHOI Tporpammbl CIIO Ha 6aze ocHOBHOTO 00IIEero 0Opa3oBaHUS C
MoJTydeHreM cpefaHero obmiero oOpaszoBanust (mpotokon Ne 2 or 26.03.2015), «PexomeHnmamnmii mo
peanu3anuu 00pa3oBaTeIbHOM MPOrpaMMbI CPETHETO (ITOJTHOT0) 00IIero 00pa3oBaHus B 00pa30BaTeIbHBIX
YUPSKICHUSIX HAYaJIbHOTO MNPO(PECCHOHABHOTO W CPEAHEro NPO(EeCcCHOHATEHOrO 00pa3oBaHMs B
COOTBETCTBHH C (eepaTbHbIM Oa3HCHBIM yYEOHBIM IUIAHOM W TPHMEPHBIMH y4eOHBIMH IUIAaHAMHU JUTS
oOpazoBaTelbHBIX yupexxaeHuit Poccuiickoit ®@exmepaiuy, pealM3yOMUX HPOTpaMMBl  OOIIETo
oOpazoBanus» (mrckMo MunHoOpHayku Poccun ot 17.03.2015 Ne 06-259), pabouero y4eOHOro IiaHa mo
CHEeNHaIbHOCTSIM CPeHETo MpodeccnoHaIbHOro 00pa3oBaHus (TEXHUYECKOTO MPoduis) U PaCCUUTAHbI
Ha 39 yacoB. OCHOBY METOAMUYECKUX PEKOMEHAIMI COCTABIISIOT COAECPKAHHUE, COTJIACOBAHHOE C
TpeOoBaHUSMU (eIepaIbHOTO KOMIIOHEHTa FOCYAapCTBEHHOIO CTaHAapTa CPEIHEro (IOJHOTO)
obmiero oOpa3zoBaHusi 0a30BOrO YpOBHS, LEIHM, TEMATHUYECKUHW IUTAH W COJCpIKaHUC
CaMOCTOSITENTbHBIX PAa0OT, METOAWYECKHE yKa3aHUs K HHUM, MpPUMEpHbIE TeMbl pedepaToB u
auTeparypa.

OcHOBY coJiepaHHs CaMOCTOSITENIBHBIX PabOT COCTABISIOT CJEIYIOIIME BEIYIHE UACH:
XUMHUYECKON COCTABJISIOLIEH €CTECTBEHHO-HAYYHOM KAPTHUHBI MUpPA, BAXXHEHIIMX XUMUYECKHUX
MOHATHUAX, 3aKOHAX M TEOpUSAX. B COOTBETCTBMM C HUMH BBIACIEHBI COAECPMKATEIbHbIE JIMHUU:
XUMUS KaK HayKa; XUMHUYECKUE 3aKOHOMEPHOCTH; METObl HAYYHOr'O MMO3HAHMS; aTOM; BEILIECTBA;
COEIMHEHMS; TEHETUYECKAasl CBSI3b XUMHUECKUX COSIUHEHHUM U Jp.

B Meroanueckux peKOMEHIAIUSAX TMPEJCTaBICH IEePEYeHb CAMOCTOSTEIBHBIX pPadOT
paszznenaM B COOTBETCTBHMH C paboyeil mporpaMMol, COCTaBJICHHOW Ha OcHOBe I[IpmmepHoi
pOTpaMMbl Y4eOHOM AUCIUILTMHBI « XUMHUsD, 0100perHoi HayuHo-mMeTommdeckim coBetoM LlenTpa
npodeccuonansHoro obpazoanusi PI'AY «DPHUPO» u pekoMeHAOBaHHOW Ul peaau3aludl OCHOBHOMN
npodeccuoHanbHONH oOpasoBarenbHOl mporpamMmbel CIIO Ha 6a3e OCHOBHOTO 00IEro 0Opa3oBaHUs C
MOJy4eHUEM CpeaHero oouiero oopazosanus (mpotokoa Ne 2 ot 26.03.2015).

MeTtoanueckrue peKoOMeHAalUK BKIIOYA0T epeyeHb TeM pedepaToB MO BCEM OCHOBHBIM
temam Kypca xumuu Juis CIIO (texnumueckuit mpodmib). Tembl pedepaToB cOCTaBICHBI B
cooTBeTcTBUM ¢ [lpumepHoit mporpamMmoil  y4eOHOW  JUCIUIUIMHBI ~ «XUMHUS» IS
cnenuanbHocTeit CIIO ®I'AY «DUPO» Munobpnayku Poccun, 2015, a Taxke moaduparoTcs ¢
yuéToM 0a30BOIl MporpamMmbl TEXHUYECKOTO MPOPMIIA Ui CPEIHUX CIEHUATbHBIX Y4eOHBIX
3aBeICHUM.

JauHbIii Kypc pa3paboTaH ¢ y4éToM (OPMHUPOBAHMS Yy OOYUYaIOIIMXCS OOIIEHAYYHBIX
3HAHUW, YMEHUI U HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JIEATEIBHOCTH U OOIMIUX KOMITETEHITHH,



B TOM YHCIIE HCHOJb30BaHUE HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH B y4eOHOM
nesTenbHOCTU. [IpHOPUTETHBIMU M3 HUX MPH U3YYEHUU XUMUU SBISIOTCS YMEHHE CPaBHHMBATh
XMMUYECKHE BEIIEeCTBA, aHATM3UPOBAThH, OLIEHUBATh U 0000IIATh CBEICHUS, YMETh HAXOAUTh U
UCIOJIb30BaTh HHPOPMAIUIO U3 PA3IUYHBIX HICTOYHHUKOB.

LleHHOCTh METOAMYECKMX PEKOMEHJAIMH sl CaMOCTOATENbHBIX paboT MO XHMHUHU
COCTOMT B TOM, YTO OHHM BOOPYXAaIOT CTYJEHTOB HE TOJIbKO HEOOXOJUMBIMU B IKU3HU
XMMUYECKMMHU 3HAHUSAMH, HO U TIOJIE3HBIMH YMEHMSAMU M HaBBIKAMU CaMOCTOSITEIbHOM
MMOCTAHOBKUA DKCIIEPUMEHTa, (UKCHUPOBaHUS U 0OpabOTKH pe3yJbTaTOB, CIOCOOCTBYIOT
pa3BUTHIO MHTEpeca K XMMHUYECKUM UCCNeIOBaHUAM, (OpMUPYET HaBBIKH, YMEHUS
XUMHUYECKOTO  HCCJIEIOBaHMsI, 3acCTaBlIIE€T JIOTUYECKH MBICIHTh, AHAJIU3UPOBAThH, JEJaTh
COIIOCTAaBJICHUS, BBIBOJBI, IO3BOJSIET  pa3BUBaTh  HAOIIOAATENBHOCTH  CTYJIEHTOB B
HEINOCPEJICTBEHHON U TECHOM CBSI3U C MPOILIECCOM MBIIIIeHHs (paboTa Mo HaMEYeHHOMY IUIaHY,
aHaJIM3 ¥ UHTEepIpeTalus pe3yabTaToB).

Odopmiierre pe3yinbTaTOB  CaMOCTOSTEIBHOM pPabOThl  TUCHUIIUHUPYET MBICIb
CTYJEHTa, NPUYYaeT €ro K TOYHOCTH BBINOJHEHHUS CaMOCTOSTENBHOM MCCIEA0BATENbCKON
TEOPETUUECKONH pabOThl, 3aKPEIUIIeT HABBIKM M yMEHHsI IpU paboTe C pa3Iu4yHbIMU BHJIAMU
HCTOYHUKOB, MOJIy4YCHHbIE B yUEOHOH 1eATENTbHOCTH.

Bwmecre ¢ Tem, B METOJUUECKUX PEKOMEHIALUSAX COJAEPKATCS U HANpaBJIeHUS] IPOEKTHOM
JESTeNbHOCTH  y4eOHO-METOIMYECKOM ¥ y4eOHO-MH()OPMAIMOHHOW  HAIpaBJICHHOCTH,
ITIOCTAaHOBKAa KOTOPBIX HE MpEeAyCMOTpEeHa ACHCTBYIOLIEH IPOrpamMMoOi, HO MpeACTaBIsAETCS
BeChbMa  I1eJeco00pa3HOi. DTH yuyeOHO-METOMUECKUEe U Y4eOHO-MH()OPMALIMOHHBIE MTPOCKTHI,
OCBEILAIOIIMe Ba)KHbIE BONPOCHI 0a30BOro0 Kypca MOTYT ObITh PEKOMEHJIOBAaHbl B KayeCcTBE
(GopMBI UX MPAKTUYECKOH OTPabOTKH, a TaK e pPacCUUTAHbl HA JJOMAIIIHEE HKCIEPUMEHTAIbHOE
UCCIIeIOBaHNe, KaK BapuaTHBHbIE U JIOMOJHUTENbHBIE paloThl. [IpoBeneHue mpPOEKTOB
pacumpsieT U yriyossieT cojepkaHue y4eOHOro Marepuaia, 4To JaéT BO3MOXKHOCTh HE TOJIBKO
MOBBILIATh KAY€CTBO 3HAHUI CTY/JEHTOB M MX MHTEPEC K U3yUYEHHUIO OMOJIOTHH, HO M pa3BUBATh
WH/IMBUYaIbHbIE CHOCOOHOCTH CTYJEHTOB, M, CIEI0OBAaTeIbHO, TI0O3BOJIIET IPHUMEHSThH
¢ depeHINPOBAHHBIN MOIXO0 MPU OUOJIOTHYECKUX HCCIIET0BAHUSX.

Kak mnoka3piBaeT mNpakTuUKa, HCIOJb30BaHNE METOONYECKMX PpEKOMEHAALUN Ui
CaMOCTOSITENIBHBIX PA0OT MO XUMUU sBisieTcs 3(P(EKTUBHBIM CPEICTBOM (OPMHUPOBAHUS HE
TOJIBKO HMHTEJJICKTYAIbHBIX CHOCOOHOCTEH, HO M pa3BUTUS TO3HABATEILHOW AaKTHBHOCTHU
CTYJEHTOB, 4YTO B CBOIO OdYepedb SBISETCS OJHUM U3 [IOKazareled CcouuanbHO-
npodeccuOHATBLHON MOOMIBHOCTH CTYICHTOB.



TemaTuveckuii VIaH M colepKaHue

caMocTosITeJIbHOH padoThl cTyAeHTOB (CPC) no yueOHo# qucuunianHe « XuMHs»

HaumenoBaunue
pa3ziesioB U TEM

ConeprxkaHre caMOCTOSITETFHON paboThI

O0BéM
4acoB

dopmMmupyemsble
OK

Paznen 1. OBIIAA 1 HEOPTAHUYECKASA XUMUA

1.1. OcHOBHBIE TTOHATHS
U 3aKOHbI XUMHUU

AnnoTponHble  MOAM(HKAIMKN  yTiepojaa
(anma3, rpadwur), Kuciopoma (KHCIOPO,
030H), oJoBa (cepoe u Oeroe OIJIOBO).
IlonssiTHE O XWUMHYECKOM TEXHOJOTHH,
OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.

2

1,2,4,5,8

1.2. ITepuoanueckuit
3aKOH U
[Tepuoanueckas

CHCTEMA  XHMHYECKUX
3JIEMEHTOB H.N.
Menneneena u
CTpPOEHHE aToma

PannoakTHBHOCTE. Hcnonb3oBanue
paI[I/IoaKTI/IBHLIX HN30TOIIOB B TEXHHUUYCCKUX
nensx. PeHTreHOBcKoe H3IIydeHHE U €ro
HCIIOJIB30BAHUEC B TCEXHHUKEC U MCAUIIUHC.
MoaenupoBanue Kak METOJT
IIPOTHO3UPOBAHUSA CUTyalun Ha
MIPOM3BOJICTRBE.

1,2,4,5,8

1.3. Crpoenue
BEIIECTBA

[TonspHOCTB CBA3U u MOJIIPHOCTH
MOJIEKYJIbl.  THUMBI  MEXKMOJEKYJIIPHOIO
B3aUMOJICHICTBUS.

1,2,4,5,8

Konpgencamust. TekyuecTs. Bosronka.
Kpucrammmzanus. CyOnumarus "
necyonumManvs. AHOMAIUU CBOWCTB BOJIBI.
Kuakue KpucTasuibl.

1,2,4,5,8

Musepansl M TOpHBIE HOPOJBI KAk
IIPUPOIHBIE CMECH. OMynbcun 51
CyCHEeH3MH. 307U (B TOM YHCIIE a3PO30JIH)
u reiu. )KI/I,Z[KI/IG KpHUCTAJJIbI. QMYJ'II)CI/DI
MOTOPHOTO Mmaca. Koarynsuus.
Cunepesuc.

1,2,4,5,8

1.4. Bopa. PactBOpBI.
DNEKTPOIUTHYECKAS
Jyccouuanus

PactBopenne kak  (PU3MKO-XUMHUUYECKUI
npouecc.  TeruoBele  3QQexTsl  mpu
PacTBOpPEHUH. Kpucrannorunpatst
HpI/IMeHeHI/IG BOJbI B TCXHUYCCKHUX HECIAX.
XKectkocth  BOABI M cHOCOOBI €€

ycTpaHeHusi. MUHEepaJIbHbIE BOJIBI.

1,2,4,5,8

1.5. Knaccubukarms

[IpaBuna pa3z0aBieHHUS CEPHOW KHCIOTHI.

1,2,4,5,8




HEOPraHN4eCKuX
COEIUHEHNI u 1504
CBOICTBA.
DNEKTPOIMTHYECKAS
JIACCOLMALIHSL.

Hcnonp3oBaHne  CcepHOM  KHCIOTHI B
IPOMBIIIICHHOCTH.

EI[KI/IC mejao4Yn, HUX HCIHOJIB30BAHHE B
IIPOMBIIIJICHHOCTH.

1,2,4,5,8

T'amenass w  HeramieHas M3BECTh, €€
IIPUMEHEHUE B CTPOUTENbCTBE. [HWIC u
anebactp, rumncoBanue. Ilonstue o pH
pacTtBopa. Kucnornas, nieJI04YHas,
HEWTpaJIbHAs! CPEbl PACTBOPOB.

1,2,4,5,8

1.6. XUMHUYECKHE
peakiuu

[lonatue 00 snekTponmsze. ODNEKTPOIU3
pacIuiaBoB. ONEeKTpPOIN3  PacTBOPOB.
DNEKTPOIUTUYECKOE MOJIyYeHUE
amoMuHus. IIpakTnueckoe npUMEHEHHUE
3IEKTPOIIU3A. lNanbpBanoOMIIaCcTHKA.
l'ansBanocrerus. PapunupoBanue
1BeTHbIX MeTasuioB. Karanus. 'omorenHbie
u reTEepPOreHHbIE KaTaJIn3aTophl.
[IpomoTopsl. Karanutnueckue SITIBI.
Wuruburopsr. [IponsBomcTBo ammmaka —
CBIpbE, amnmnapaTypa, Hay4YHble TPUHIUIIBL.

1,2,4,5,8

1.7. Meranibst u
HEMETAILJIBI

Koppo3uss  meraymioB: Xumuyeckas U
JIIEKTPOXUMUYECKAS. 3aBUCUMOCTh
CKOPOCTH KOpPpO3UH oT YCJIOBUM
okpyxatome  cpenpl.  Knaccudukarus
KOppPO3UM  METALUIOB IO  Pa3IMYHBIM
npu3HakaM. CrocoObl 3aIlIUThl METAJUIOB
oT Koppo3uu. IIpou3BOACTBO YyryHa H
CTaJIH.

1,2,4,5,8

[lonyuyenne HemeTamsioB (PpakLUOHHON
NIEPETOHKOW  JKMJIKOrO  BO3JIyXa W
JIEKTPOJIM30M PACTBOPOB WIIM PACILUIABOB
JJIEKTPOJIUTOB. CunukaTtHas
MIPOMBIIIIEHHOCTh. [Ipon3BoncTBO cepHOM
KHCJIOTHI.

1,2,4,5,8

Pasznen 2. OPTAHUYECKAS XUMMN A

2.1. OcHOBHBIE MOHATHSA
OpPraHWYECKON XMMHU H
Teopus CTPOCHHS
OpPraHUYECKUX
COCIUHCHUI

ITonsTHE O CYyOCTpaTe M pearcHTe.

1,2,4,5,8

Peakuyn OKHCIEHHS W BOCCTaHOBJICHHUS
opranndyeckux  BemectB.  CpaBHEHHE
KJ1accu(UKALIH COCTMHCHUIT u
KIaccu(uKanuu peaxmuii B
HEOPraHWYECKON M OpPraHMYeCKON XUMHH.

1,2,4,5,8

2.2. VYrueBomopoasl u
1504 NPUPOHBIC
WCTOYHUKH

OcCHOBHbBIE HAIpaBJICHUS MPOMBIIIICHHON
nepepaboTku mpupoaHoro rasza. IlomyTHbrit
HedTsiHOM  Ta3, ero  mepepaboTKa.
[Ipouieccyl TPOMBILIUIEHHON mepepaboTKu
He(TH — KpeKuHr, pudopMuHr. OKTaHOBOE
yucio OEH3WHOB M LETAaHOBOE YHCIO
IU3eNbHOrO TorumBa. Kokcoxumuueckoe
MIPOU3BOJICTBO U €r0 MPOAYKIIUA.

1,2,4,5,8

[IpaBuio B.B. MapKkOBHHKOBA.

1,2,4,5,8




Knaccudukanus u Ha3Hau€HUE KAayIyKOB.
Knaccudukanus u HazHaAYeHHE PE3UH.
Bynkanuzanus kayuyyka.

[Tonyyenue ameTwiieHa MUPOIM30M METaHA
U KapOuaHbIM  crmocoOoMm.  Peaknus
MOJIUMEPHU3AIHH BUHIIXJIOPHIA.
[ToNMBUHUIXTIOPUA H €ro TNPUMEHCHHE.
Tpumepu3anys aneTiieHa B OSH301.

1,2,4,5,8

2.3.
Kucnopoaconepxariue
OpraHUYecKue
COEINHEHNS

[lonstue 00 3xcTpakuuu. BoccranoBnenue
HUTpOOEH30J1a B aHWIUH. ['oMosornueckuit
psan  apenoB. Tomyosn.  HurpoBanue
tonyona. TpoTui.

1,2,4,5,8

MeTunnoBslii CIUPT U €ro0 UCIIOJIB30BAHUE B
KauecTBe XUMHUYECKOTO CBIPBSI.
TokcM4HOCTH  METaHOJNA W IpaBWIA
TEXHUKU 0€30MacCHOCTH MPU paboTe ¢ HUM.
OTUIEHITIMKOIL U €ro  NPUMEHEHHE.
TOKCUYHOCTD STWJICHIVIMKOJIS W IpaBHia
TEXHUKH 0€30IaCHOCTH TPH paboTe C HHUM.
[lonyuenne  ¢eHoma U3  NPOAYKTOB
KOKCOXMMHYECKOIO0 INIPOU3BOJACTBA W H3
OeH3o1a.

1,2,4,5,8

[Tonukonnencamsa  GopManpaeruia ¢
¢deHonom B QeHonoPpopMaIbAECTHIHYIO
cmouty. Auneransaerus. [lonsaTue o keroHax
Ha mpumepe aueroHa. llpumeHenue
aIleTOHA B TEXHHUKE M MPOMBIIIJICHHOCTH.

1,2,4,5,8

MHorooOpa3ue  KapOOHOBBIX  KHCJIOT
(maBeneBasi KHUCIOTAa KakK JBYXOCHOBHaf,
aKpuJIoBas KHCJIOTa KakK HeIpeaesbHas,
OeH30liHasl KMCI0Ta KaK apoMaTH4yecKas).
[InenkoobOpasyromue  macna.  3aMeHa
KUPOB B TEXHHUKE HEIHUIIEBHIM CHIPHEM.
CuHTeTHYECKHE MOIOLIME CPENICTBA.

1,2,4,5,8

Mono4Hokuciioe  OpOXKEHHE  TIIIOKO3bI.
Kucnomonounsie npoaykrsl. CuiiocoBaHue
KOPMOB. HutpoBanue LEJUTIOJIO3BI.
[TupokcuIuH.

1,2,4,5,8

2.4.  A3sotcoaepxaliue
OpraHu4ecKue
COCITUHEHUS.
[Tonumepsr.

AMI/IHOKaHpOHOBaH KHCJIOTA. KaHpOH KakK
NpeACTAaBUTCIIb IMOJIMAMUIHBIX BOJIOKOH.
Hcnonn3oBanne TuapoJm3a OeJIKOB B
IIPOMBIINIJICHHOCTH.

1,2,4,5,8

[MonuBrHUIXIOPUA,
nonuteTpadTopITUIICH (Tedron).
deHonopopManbaeTUIHBIE  TUIACTMACCHI.
Hemrynonn. [TpoMbinieHHOE
MIPOM3BOICTBO XUMHUYECKHUX BOJIOKOH.

1,2,4,5,8

Bcero

39

Jljig XapakTepUCTUKH YPOBHSI YCBOCHUS y4eOHOr0 MaTepHasa oCpeiCTBOM CaMOCTOSTEIbHON
paloThI CTYICHTOB MCIIOJIB3YIOTCS CEIyIoIue 0003HaueHUs:
1. — o3HaKOMUTENBHBIN (Y3HABAaHUE paHEEe U3YUEHHBIX OOBEKTOB, CBOICTB);




- perOJIy'I(TI/IBHHﬁ (BLIHOJIHCHI/IG JACATCIIBHOCTH I10 06pa3uy, HHCTPYKIUHW WA TIOJ

PYKOBOJICTBOM);

- HpOHYKTHBHBIﬁ (HHaHI/IpOBaHI/Ie H CaMOCTOATCIIBHOC BBIIIOJIHCHUC JCATCIIBHOCTH, PCIICHUC

MpoOJIEMHBIX 3a/1a4)

MeToanyeckue pekoMeHAAIMHU (YKAa3aHNS) K BHINIOJHEHHI) CAMOCTOSATEIbHOM padoThl Ne 1

1. Tema camMoCTOATENHLHON
paboTHI:

2. KonnyecTBo yacos:
3.3aganus Jis
CaMOCTOSITENTHOM pabOThI:

4. llemp caMOCTOSTEIBLHOMN
paboTHI:

5.Pexomennanuu
MPEno/1aBaTess:

6.DopMBbI U METOIBI
KOHTPOJISI BBITIOJTHEHUS
CaMOCTOSITENTLHOU PabOTHI:
7.Kputepru OLECHKHU:

8.Marepuansl 1A
OpraHu3aINH
CaMOCTOSITEIbHOM
paboTsI (crincok)

«AJ'IJ'IOTpOHHLIe MO,Z[I/I(I)I/IKB.I_II/II/I yriaepoaa, KHCIIOpOJad, OJIOBaA.

[lonsiTue ~ XMMHUYECKOW  TEXHOJOTUH, OHOTEXHOJOTMH U
HaHOTEXHOJIOTUHY
2

MOJITOTOBKA TII0ccapus, COOOIICHHsI, TIPe3eHTauu Win pedepata/
Ha BBIOOp CTyJIeHTa

OBIIAJICHHE, 3aKPETUUICHHE U CUCTEeMATHU3alus 3HAHUM;
(dhopMHUpOBaHNE KOMITCTCHITHMA

1.Haiitn
riioccapusi.
2. Vctopust OTKpBITHS AJIOTPOIIHH.

3.AnmnorponHble MoaupuKauu yriepoja (anmas, rpadur),
KHCIIOpoJia (KUCIOpO/1, 030H), 0JI0Ba (cepoe u 0e10e 0JI0BO).
4.Vlctopust pa3BUTHSI XUMHUECKONW TEXHOJIOTUH, OMOTEXHOJIOTHH U
HAHOTEXHOJIOTUH.

MPOBEpKa riioccapus, Mpe3eHTaluu Ui pedepara.

HEOOXOANMMY0  HMH(POPMAIMIO JUIT  COCTaBJICHUS

IMMOJIHOTA MU3JIOKCHUA MaTcpuala.



Metoauyeckue pekoMeHAaNNHU (YKa3aHUsI) K BBINOJTHEHHIO CAMOCTOATEJILHOM padoThl Ne 2

1. Tema caMOCTOSITEILHON
paboTHI:

2. KonuuecTBo 4acos:

3.3aganus s
CaMOCTOSITETbHOHN
paboThI:

4. Ilenb caMOCTOATCILHOM
paboTHI:

5.Pexomengannmu
MIPErnoIaBaTeNs:

6.DopMBbI U METOIbI
KOHTPOJISI BHITTOJTHEHHSI
CaMOCTOATEJILHOMN
paboTHI:
7.Kpurepuu oneHku:
8.Marepuansl
OpraHu3aluu
CaMOCTOATEIIbHOMN
paboThl (crircok)

JUIA

«PannoaktuBHOCTh. lcnonb3oBaHWe paJuOaKTUBHBIX H30TOIIOB B
TEXHUYECKUX  I1IeNiAX. PEHTreHOBCKOE€  M3JIy4eHHE U €ro
UCIIOJIb30BAaHUE B TEXHUKE M MeAMLIMHE. MoaenupoBaHUE Kak
METO/]I IPOTHO3UPOBAHUS CUTYALIUU HA TIPOU3BOCTBE»

3

MMOoArOoTOBKaA IJIOCCapus, KOHCIICKTA, pe(pepaTa.

OBJIaICHUC, 3aKpCIIJICHUC n CUCTCMaTU3aluAa 3HaHI/II71;

dbopMHpOBaHUE KOMITETCHIIUNA

1.Haiitn HE0OX01uMy10 HH(DOPMAITHTO.

2.Uro npencrasnser co00i paaAMoOaKTUBHOCTh?

3. ITloHATHE O pEHTTCHOBCKHX H30TONAX U PEHTTEHOBCKOM
U3JIy4ECHHH.

4 Kak HMCHOJB3YIOTCS PaAHMOAKTHUBHBIE H30TOMBl B TEXHUYECKHX
LEJSAX, PEHTTEHOBCKOE M3JYyUYEHUE U €ro HCIOJIb30BaHUE B TEXHUKE
A MeIuLHe?

5. PaccMoTpeTh MoOJEIUMpOBaHHE Kak METOJ MPOTHO3HPOBAHUS
CHUTyallu¥ Ha IPOU3BOJICTBE

MpOBepKa KOHCIEKTa, pedepara.

IMMOJIHOTA U3JIOKCHUA MaTCpHraJia.



Metoanueckue pekoMeHAANUHU (YKA3aHNS) K BHIINIOJJHEHHUI0 CAMOCTOSATEIbHOM padoThl Ne 3

1. Tema caMoCTOSATCIbHON
paboThI6

2. KonmuaecTBo 4acoB:
3.3amanus miIst
CaMOCTOSITEIbHOM
paboTHI:

4. Ilenb caMOCTOSTCILHOM
paboTHI:

5.Pexomengannmu
MPerno/1aBaTes:

6.DopMBI U METOIBI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOATEIILHOMN
paboTHI:
7.Kputepun OLEHKH:
8.Marepuansl
OpTraHHU3aINH
CaMOCTOATEIIbHOMN
paboTHI (cicok)

JUIA

«IlonsspHOCTH ~ CBA3M W MOJAPHOCTb  MOJIEKYJbL.  THIIBI
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS

1

MOJrOTOBKA  KOHCIIEKTa, COCTABIIEHHE CXEMbl, 3alloJIHEHUE
Tabaubl, pedepara

OBJIa/ICHUE, 3aKpeIUICHHE U CHCTEMaTU3alusl 3HaHUH;
dbopMHupOBaHUE KOMITETCHIIUHA

1.Haittu  HeoOxomumyro  WHPOPMAIMIO  JUISI  COCTaBIICHUS
rioccapusi, CXeMbl, TaOJIUIIBI, KOHCIIEKTa, pedepara.

24ro  Takoe  «llomspHocte  cBs3m» u  «llomApHOCTH

MOJIEKYJIBI», « MEXMONEKYIIPHOE B3aUMOAEUCTBUE) !
3.BbIsIBUTE TUIIBI MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSI.
NpOBEpPKa KOHCIIEKTa, CXeMbl, TaOJIHIIbI, pedepara.

IMMOJIHOTA U3JIOKCHHUA MaTCpualia.



MeToan4yeckue pekoMeHAAIMN (YKA3aHHUS) K BBINIOJHEHHI) CAMOCTOSATEIbHOM padoThl Ne 4

1. Tema
CaMOCTOSITEIb
HOM paboTHI:
2.
Konunuectso
YacoB:
3.3aganus
IS
CaMOCTOSITEINb
HOMW paOoTBHI:
4, Lenn
CaMOCTOSITEIb
HOM paboTHI:

5.PexomMmennait
15071
MpernoaBaresn
s

6.Dopmbl 1
METO/1bI
KOHTPOJIS
BBITOJIHEHUS
CaMOCTOSITEIh
HOM paboTHI:
7.Kpurepun
OLICHKHU:

«Konnencamus. Tekydects. Bosronka. Kpucrammmzamms. CyOnumanus u
necyonumanus. AHOManuu (U3NIECKUX CBOMCTB BOABL. JKUIKHE KPUCTATUITBDY

2

IOATOTOBKA KOHCIICKTA, I'NI0CCapusd, peQ)epaTa, NMpE3CHTalHU.

OBJIaJICHUE, 3aKPEIJICHUE U CUCTEMAaTH3aIUsl 3HAHHUI;
(dhopMUpOBaHHE KOMIICTCHIIUN

1. Haiitu HeoO6xo1uMyto HH(POPMALINIO, COCTABUTh TII0CCApUH.

2.Uro TaKoe
«Konpencamus»,«TekyuecTb»,«Bo3ronkay,«Kpuctammmzanusay,«Cyonumanusny
J«JlecyommMmarusy, «AHOManuu (U3NIECKUX CBOHCTB BOHBIY, <«OKumakue
KpUCTaJLIbI»?

3. PaccMoTpeTh MpakTHYECKOE MPUMEHEHHE aHOMAalui (PU3NYECKUX CBOWCTB
BOJIBI.

4. PaccMOTpeTh JKUIKWE KPUCTAUIBI M UX 3HAUEHUE IS YeJIOBEKa.

MpOBEpKa KOHCIIEKTa, pedepaTa, TaOIHIIb.

IMOJIHOTA M3JIOKCHUA MaTcpuala.



Metoanueckue pekoMeHAAIMN (YKA3aHHUS) K BHINOJHEHHI) CAMOCTOSATEIbHOM padoThl Ne 5

1. Tema
CaMOCTOSITCILHOMN
paboTsI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4, ens
CaMOCTOSITEIbHOM
paboTHI:

5.Pexomengannmu
MPerno/1aBaTess:

6.DOpMBI U METOIBI
KOHTPOJIA BBIITOJIHCHU A
CaMOCTOSITEIILHOU
paboThI:

7. Kputepuu OleHKH:

8.Marepuasl
OpraHu3aIiu
CaMOCTOSITENTLHOM
paboTsl

JIA

«MuHepalbl ¥ TOpHBIE MOPO/IbI KaK MPUPOJIHBIE CMECH. DMYJIbCUU U
cycrieH3uu. 3omu (B TOM uucie a’po3onu) u renu. Kuakue
KpHUCTaIbl. OMyJbcus MoTopHOTO Macna. Koarymsanus. Cunepesuc»
2

COCTAaBJICHHUC I'JI0OCCaApHsd, OITIOPHOTO KOHCIICKTA B (I)opMe Ta6JII/II_U>I.

OBJIaJICHHE HOBBIMU 3HAHUSAMH ,()OPMHUPOBAHUE KOMIIETEHIIUIA

1.HaitTi B ucTouHnkax uH(OpMaIuio.

2.CocTaBUTh rnoccapuii  —  «MuHepanby, «OMYIBCUNY,
«Cycnenzun», «3omm», «Aspozonm», «l'emm», «Koarynsuusy»,
«Cunepesucy.

3. OCHOBHBIE BOIPOCHI
packphITh B pedepare.
4. Haiitu mpumepsl MHHEPAJIOB, TOPHBIX IOPOJ, KAaK IMPUPOIHBIE
CMECH,OMYJIbCUH, CYCTICH3U,301IeH, (B TOM YHUCIIe a3p030IH), TeJei,
3arMOJHUTH TAOJIHILY.

10 TEMC <<3MYJ'II)CI/I${ MOTOPHOI'O0 Macjay

IIPpOBEpPKa TOTOBHOCTHU KOHCIICKTA

1.ITomHOTA M3M0KEHMSI yUeOHOTO MaTepuania.
2.AKKypaTHOCTb BBIIIOJTHEHUS



Metoanueckue pekoMeHAAIMNU (YKAa3aHNUS) K BHINIOJHEHHI) CAMOCTOSATEIbHOM padoThl Ne 6

1. Tema
CaMOCTOSITEIILHOU
paboTsI:

2. KonmuaecTBo 4acoB:
3.3amanus IyIst
CaMOCTOSITECIbHOM
paboTHI:

4, Lens
CaMOCTOSITCIILHOMN
paboTsI:

5.PexomeHnanumn
Tpeno1aBaTeis:

6.DopMBI U METOJIBI
KOHTPOJISL BHITIOTHEHHUS
CaMOCTOSITEIIbHON
paboTsI:

7.Kputepuu OLIEHKU:

«PactBopeHrne Kkak (U3MKO-XMMHUYECKUN Tporiecc. TerioBbie
s dexTer pu pactBopenun. Kpuctammoruapars! [IpumeHeHne BobI
B TEXHUYECKUX IENsiX. JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUSI.
MuHepaibHbIE BOABD)

2

COCTaBJICHHE KOHCIIEKTA, TJIOCCapwsi, HamMcaHue pedepara,
COCTaBJICHUE NIPE3ECHTALMHU 10 TEME.

OBJIaJICHHE, YTIyOJIeHHe U CUCTeMaTu3allus 3HaHui ,(hOpMHUpPOBaHUE
KOMIIETEHITUH

1.ITonGop M yTeHue NOMOJHHUTEIBHON JUTEpaTyphl MO 3aJaHHOMN
TEME.

2.CoctaButh rioccapuii «PactBopenue», «TemioBsie 3pQpeKxTs mpu
pacTBopeHun»,«Kpucramiornaparsn», « MuHepanbHbIE BOABD).

3. CocraBnenue miaHa pedeparta. Hamucanue pedepara no temam
«IIpumeHeHne BOABI B TEXHHYECKHX LeisAX. KecTKOocTh BOJBI H
COCOOBI ee yCTpaHeHUs1. MUHepaibHbIE BOABDY.

4. Ilpumenenne KT mpu cocTaBiieHnH NMPE3EHTALMH 110 TEME «
MuHepanbHbIe BOJIBD).

IIPOBEpPKa KOHCIIEKTA, pedepaTa, MPe3eHTaLIH.

TBOpUYECKUi 1moaxo K BeimoiHeHnto CPC, 000CHOBaHHOCTH U
YETKOCTh U3JIOKEHUS MaTepuasa, yMEHHE UCII0JIb30BATh HUCTOYHUKHU
nH(pOpMaLUH.



Metoanyeckue pekoMeHAAIMN (YKAa3aHNUS) K BHINIOJHEHHUI) CAMOCTOSATEIbHOM padoThl Ne 7

1. Tema
CaMOCTOSITCILHOMN
paboTsI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4.Ilenn
CaMOCTOSITEIbHOM
paboTHI:

5.Pexomengannmu
MPerno/1aBaTess:

6.DopMBI U METOIBI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

8.Marepuansl IS
OpraHu3aINH
CaMOCTOSITCIbHOM
paboTsI (crincok)

«IIpaBuna paz6aBineHus cepHOIl KHCIOThI. Mcnonb30BaHne cepHOM
KHCJIOTHI B IPOMBILIUIEHHOCTH»

1
COCTaBJICHHUEC KOHCIICKTA, HAITMCAHUC pe(bepaTa, COCTaBJICHHUC
MMpE3CHTAINU 110 TEME.

OBJIQJICHHE, YTITyOJICHUE U CHUCTEMaTH3aIusl 3HaHUK ,()OpMHUpOBaHNE
KOMIIETEHIINI

1.Haiitu B ucToyHMKax WH(OPMALIKIO 110 331aHHOI TeMe.
2.CoctaButh KoHcHeKT «lIpaBuina pa30aBieHHs CEPHOM KHCIOTHI.
Hcnonb30BaHue cepHOI KUCIOTHI B TPOMBIIITICHHOCTH.
3. CocraBnenue 1iana pedepara. Hanucanue pedepara mno reme

«Cepnass  kucnora. lcnonp3oBaHue  CEpHOM  KUCIOTBI B
IIPOMBIIITIEHHOCTHY.
4. Ilpumenenme WKT npum cocraBieHMM @Ipe3eHTAllMH IO

TeMe«CepHaH kucinoTa. Mcrmolp3oBaHue

IIPOMBIINIJICHHOCTH).

CEpHOM KHUCJIOTBHI B

poBepKa KOHCIIEKTa, pedepaTa, Mpe3eHTAINH.

TBOpYECKUH NoaXx01 K BeinosHeHHI0 CPC, 060CHOBaHHOCTH U
YEeTKOCTh M3JIOKECHHS MaTepHralia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.



Metoanueckue pekoMeHAAINN (YKA3aHHUS) K BHINOJHEHHI) CAMOCTOSATEIbHOM padoThl Ne 8

1. Tema
CaMOCTOSITCILHOMN
paboTsI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4.Ilenn
CaMOCTOSITEIbHOM
paboTHI:

5.Pexomennannmu
MPerno/1aBaTess:

6.DopMBI U METOIBI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

8.Marepuansl JUTSt
OpraHu3aIUH

CaMOCTOSITEIbHON

«Enxue IeJI04U, UX UCIIOJIB30BAHUC B IIPOMBIIIIIICHHOCTH

1
COCTaBJICHHUEC KOHCIICKTA, HAITMCAHUC pe(bepaTa, COCTaBJICHHUC
MMpE3CHTAINU 110 TEME.

OBJIQJICHHE, YTITyOJICHUE U CHCTEMaTH3aIus 3HaHUK ,(hOpMHUpOBaHNE
KOMIIETEHITNI

1.Haiitu B ucToyHMKaxX MH(OPMAILIKIO 110 331aHHOI TeMe.
2.CocraBuTh KOHCIEKT «Enkme Ienoum, WX HCIOJIB30BAHUE B
MIPOMBIILIIIEHHOCTH.

3. CocraBnenue 1iana pedepara. Hanucanue pedepara mno reme
«EIKue 1menoun, uX UCIOJIb30BaHUE B IPOMBIIUICHHOCTI.

4. llpumenenne MKT mnpum cocraBieHMM NPE3EHTALUU IO
TeMe«Enkne nmenouu, ux UCrob30BaHNE B MPOMBIIITIEHHOCTH.
MIpOBEpKa KOHCIIEKTa, pedepata, Mpe3eHTaIIH.

TBOpYECKUH NoaXx01 K BeinosHeHHI0 CPC, 060CHOBaHHOCTH U
YEeTKOCTh M3JIOKECHHS MaTepHralia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.



paboTsI (cicok)

MeToanueckune pekoMeHIa UM (YKa3aHHUS) K BBINIOJHEHUIO CAMOCTOSATEIbHOM padoThl Ne 9

1. Tema
CaMOCTOSITECIbHOM
paboTHI:

2. KonmuaecTBo 4acoB:
3.3amanus IyIst
CaMOCTOSITECIbHOM
paboTHI:

4 Ilenn
CaMOCTOSITCIILHOMN
paboTsI:

5.PexomeHnanumn
Tpeno1aBaTeis:

6.DopMBI U METOJIBI
KOHTPOJISL BHITIOTHEHHUS
CaMOCTOSITEIIbHON
paboTsI:

7.Kputepru OLIEHKU:

«l"ammeHas u HerauieHast U3BECTh, €€ IPUMEHEHNE B CTPOUTEILCTBE.
I'unic u anebactp, runcosanue. [lonstue o pH pactBopa. Kucnorhas,
IeJI0YHasi, HelTpanbHas Cpe/ibl paCTBOPOBY.

2

coCTaBJICHHE KOHCIIEKTa, HallcaHue pedepara, COCTaBICHNE
MIPE3EHTALMH 110 TEME.

OBJIaJICHHE, YTIyOJIeHHe U CUCTeMaTu3allus 3HaHui ,(hOpMHUpPOBaHUE
KOMIIETEHITUH

1.Haiitu B ucrounukax nHpopMaIuio 1o 3aJaHHOH Teme.
2.CocTaBUTh KOHCIEKT MO BompocaMm «l'amieHas wu HeramieHas
U3BECTh, €€ NpPUMEHEHHWEe B cTpouTenscTBe. [mrc u amebactp,
runcoBanue. Ilonstue o pH pactBopa. Kucnornas, menodnas,
HEUTpasbHas Cpebl PACTBOPOBY.

3. CocraBnenue miuaHa pedepara. Hanucanue pedepara no teme
«Enkune menoun, MX UCHIOJIb30BAaHUE B IPOMBILUIEHHOCTHY.

4. Ilpumenenne MKT npu cocTaBieHHMM MNpEe3eHTALMU 10 TEMaM
«l'amenas u HeramieHasi U3BECThb, €€ IIPUMEHEHUE B CTPOUTEIILCTBE.
I'unc u anebactp, runicoBanue. [lonsarue o pH pactBopa. Kucnornas,
LIEJIOYHAs1, HEUTpabHas CPEIbl PACTBOPOBY.

MIpOBEpKa KOHCIEKTa, pedepara, Ipe3eHTaluu.

TBOpUYECKUi 1moaxo K BeimoiHeHnto CPC, 000CHOBaHHOCTH U
YETKOCTh U3JIOKEHUS MaTepuasa, yMEHUE UCII0JIb30BATh UCTOYHUKHU
nH(pOpMaLUH.



MeToanyeckue pekoMeHAANMN(YKA3aHNS)K BbINOJHEHUIO CAMOCTOATEIbHOI padoThINe 10

1. Tema
CaMOCTOSITEIILHOU
paboTsI:

2. KonnaectBo
YacoB:

3.3amanus IyIst
CaMOCTOSITEIbHOM
paboTHI:

4 Ilenn
CaMOCTOSITCILHOMN
paboTsI:

5.PexomeHnanun
Tpeno1aBaTes:

«ITonsiTHe 00 >neKTponm3e. DIEKTPOIU3 PACIIIABOB. IIEKTPOIIN3
pacTBOPOB. DIIEKTPOIUTHIECKOE MOTydYeHHE amoMuHus. [ IpakTudeckoe
MIPUMEHEHUE DJIEKTPOaur3a. | anbBaHoIIacTUKA. ['aibBaHOCTETHA.
PadgunupoBanue nBeTHeix MeTamuioB. Katanms. 'omorennsie u
reTeporeHHbie katanuzaTopsl. [IpomoTopsl. KaTanuruueckue sapi.
HNuru6utopsl. [Ipon3BocTBO aMMuaka — ChIpbE, anmapaTypa, HayqIHbIe
MIPUHIUIIBD)

2

COCTAaBJICHHUE I'JIOCCapHsd, KOHCIICKTA, HAITMCAHUEC pe(i)epaTa, COCTaBJICHUC
MpE3CHTAalllU 110 TCME.

OBIIaJICHHE, YTIyOJIeHne U CHCTeMaTu3allus 3HaHui ,()OpMHUPOBaHUE
KOMIIETEHIIUN

1.Haiitu B ucrounukax nHpopMaIuio 1o 3aJaHHOM Teme.

2. CocTaBuTbH riioccapuit
«Qnextponus»,«l anpBanomnacTukay,«l anpBanocterus»,«Padhunnposanu
€ I[BETHhIX MeTrawioB»,«Karanu3»,«['OoMOreHHple ¥  TIeTepOreHHbIE
katanuzatops»,«lIpomoTopsy, «Katanurtuueckue sapm,« THTHOUTOPEI.
2.CoctaButh KoHCHEKT «lloHsiTHE 00 snekTponmze. DIEKTPOIN3
paciuiaBoB. OJIEKTPOJIM3 PACTBOPOB. JEKTPOJIUTUYECKOE TOTYyUYEHHE
amoMuHud. [IpakTudeckoe mnpumeHeHue 3nekTpoisnsan,«lIponsBoacTso
aMMHaKa — ChIpbE, annapaTrypa, Hay4HbIE IPUHIUIIBDY.

3. CocraBnenne 1ulaHa pedepata. Hamucanue pedepara 1O
temam«lloHsiTHe 00 AnekTponu3e. DIAEKTPOIU3 PACIUIABOB. DIEKTPOJIN3
pacTBOPOB. DIIEKTPOJMTHYECKOE MONydeHue amromMuHus. lIpaktudeckoe
IIPUMEHEHNE  3JeKTponusa»,«lIpou3BoacTtBO  aMMMaka —  CBIPBE,
anmnapaTypa, Hay4Hble TPUHIUIIBI.

4. ITpumenenne UKT npu cocraBneHun npeseHrauuu no teme«llonstue
00 anextponuze»,«lIpou3BoncTBO amMmMuaka — CbIpbE, ammaparypa,



HAayYHBIC IPUHIUIIBD).

6.DopMbI 1
METO/Ibl KOHTPOJIS
BBITIOJTHCHUS
CaMOCTOATENILHOMN
paboTHI:
7.Kpurepun
OTICHKHU:

NpoBepKa KOHCIIEKTa, pedepaTa, Mpe3eHTAINH.

TBOp‘-IeCKI/Iﬁ noaX01 K BBIIIOJTHCHUIO CPC, 000CHOBAHHOCTH M YE€TKOCTh
H3JI0KCHUA MaTCpurajia, yMCHHUE UCIIOJIb30BaTh HCTOYHHUKHU I/IH(i)OpMaHI/II/I.

MeTtoanyeckue peKkOMeHAANMU(YKA3aHNS)K BBIIIOJTHEHUIO CAMOCTOATEIbHOI padoThl Ne 11

1. Tema
CaMOCTOSITEIILHOU
paboTHI:

2. KoJmuecTBoO 4acoB:
3.3aganus s
CaMOCTOSTCIBLHOMN
paboTHI:

4.Ilenp
CaMOCTOSATENLHON
paboThI:

5.Pexomengannmu
npernoaaBaTens:

6.DopMBI 1 METOIBI
KOHTPOJISL BHITIOJTHEHUS
CaMOCTOATEIIbHOMN
paboTHI:

7.Kpurtepuu OLECHKHU:

8.Marepuasl TUTSt

«Koppo3ust MeTayioB: XUMUYECKasi U 3JEKTPOXUMHUYECKasl.
3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT YCIOBUM OKpYKArOIIEH CpeJIbl.
Knaccugukarus Koppo3un METAIIIOB MO PA3JIMYHBIM [TPU3HAKAM.
Crioco0bl 3a1UThl METALIIOB OT KOppo3uu. [Ipon3BoacTBO yyryHa u
CTaJI»

2

COCTaBJIEHHE KOHCIIEKTa, HanucaHue pedepara, cocTaBieHue
MpE3eHTALUH 110 TEME.

OBJIaJICHHE, YTIIyOJIEHUE U CHUCTEMaTH3aIus 3HaHUi ,(hopMUpOBaHNE
KOMIIETEHIIN N

1.Haiitu B ucToUHMKaX MH(OPMALIKIO 110 331aHHOH TeMe.
2.CoctaBUTh KOHCIIEKT 1O BompocaM «Koppo3uss MeTannos:
XUMHUYECKass W  DJIGKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH
KOpPpO3Uu OT YCIOBUHM OKpykatomeit cpeasl. Kriaccuduxarms
KOPPO3UH METAJJIOB IO Pa3IMYHBIM mpu3HakaMm. CrocoObl 3aluThI
METAJIJIOB OT KOPPO3HM».

3. CocraBnenne mmaHa pedepara. Hammcanme — pedepara 1o
temam«Kopposus Metamnosy, «[I[pou3BoACTBO UyTyHa U CTATM.

4. TIlpumenenue MKT npu cocTaBieHUM MNPE3CHTAIMH IO TEMaM
«Koppozus metannosy, «I[pon3BoACTBO UyTryHa U CTaI».

MpOBEpKa KOHCIIEKTa, pedepaTa, Mpe3eHTaIHH.

TBOpUECKH 1oax0]1 K BhimoaHeHHI0 CPC, 000CHOBaHHOCTH |
YEeTKOCTh U3NIOKEHUSI MaTepuaia, yMEHHE UCIIOIb30BaTh HCTOYHUKHU
nH(pOopMaLUH.



OpTraHHU3aINH
CaMOCTOATEIIbHOMN
paboTsI (cicok)

MeToanueckue pekoMeHAANMN(YKA3aHNS) K BHINIOJIHEHUIO CAMOCTOSATEIbHOH padoThl Nel2

1. Tema
CaMOCTOSITCIILHOMN
paboTsI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4.Ilenn
CaMOCTOSITCIbHOM
paboTHI:

5.Pexomengannmu
Mperno/1aBaTess:

6.DopMBI U METOIBI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

«[lomyuenne HeMeTaIOB (PPaKIIMOHHON EPErOHKON KHUIKOTO
BO3/yXa U 3JIEKTPOIU30M PACTBOPOB HJIH PACILIABOB AJIEKTPOJIUTOB.
CunukatHasi IPOMBIIUIEHHOCTh. [IpOnM3BOACTBO CEPHOI KHUCIOTHD.
2

COCTaBJIEHHE KOHCIIEKTa, HalucaHue pedepara, cCoCTaBIeHUE
MIPE3CHTAIHH 10 TEME.

OBJIQJICHHE, YTIyOJICHUE U CHUCTEMAaTH3aIusl 3HaHUK ,()OpMHUpPOBaAHNE
KOMIIETEHIINI

1.Haiitu B ucToyHMKax WH(OPMALIKIO 110 331aHHOI TeMe.
2.CocraBuTh KOHCIEKT 10 BompocaM «llomydyeHne HemeramnioB
(paKkIMOHHON TIEPETOHKOW KUIAKOTO BO3JIyXa M AJIEKTPOIHU30M
pacTBOPOB  WJIM  pacIylaBOB  JJIEKTPOJIUTOB. CunukaTtHas
MIPOMBIIIIIEHHOCTH.

3. CocraBnenue 1iana pedepara. Hanucanue pedepara mno reme
«CunnukaTHasi IPOMBIIIIIEHHOCTBY.

4. Ilpumenenne WKT npu cocraBieHMM Npe3eHTALMU IO TEMaMm
«CunnukaTHasi IPOMBIIIIIEHHOCTBY.

NIpOBEpKa KOHCIIEKTa, pedepata, Mpe3eHTaI|H.

TBOpYECKUH Noax0.1 K BeinosHeHHI0 CPC, 060CHOBaHHOCTD U
YEeTKOCTh M3JIOKECHHS MaTepHralia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.



8.Marepuansl IS
OpraHu3aINH
CaMOCTOSITEIbHOM
paboTsI (crincok)

MeToan4yeckue peKkoOMeHAAMU(YKA3aHNS)K BbIIIOJTHEHUIO CAMOCTOATE/IbHOI padoThl Ne 13

1. Tema
CaMOCTOSITCIILHOMN
paboTsI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4.Ilenn
CaMOCTOSITCIbHOM
paboTHI:

5.Pexomengannmu
Mperno/1aBaTess:

6.DopMBI U METOIbI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

8.Matepuansl
OpTaHu3aIIH

JIA

«Ilonsarue o cy6CTpaTe " pCarcHTe».

1
COCTaBJICHHUEC KOHCIICKTA, HAITMCAHUC pe(bepaTa, COCTaBJICHHUC
MMpE3CHTAINU 110 TEME.

OBJIQJICHHE, YTIyOJICHUE U CHUCTEMAaTH3aIusl 3HaHUK ,()OpMHUpPOBaAHNE
KOMIIETEHIINI

1.Haiitu B ucToyHMKax WH(OPMALIKIO 110 331aHHOI TeMe.
2.CoctaBuTh KOHCHEKT 1o BompocaMm «llonste o cyGcrpare u
peareHre.

3. CocraBnenue 1uiana pedepara. Hamucanue pedepara mo reme
«ITonsiTHe 0 cyOcTpaTe U peareHre, X UCIOJIb30BAaHUE B XUMUN.

4. Ilpumenenne WKT npu cocraBieHMM Npe3€HTALMU IO TEMaM
«ITonsiTHe 0 cyOcTpaTe U peareHre, X UCHOJIb30BAHUE B XUMUN.
NIpOBEpKa KOHCIIEKTa, pedepata, Mpe3eHTaIIH.

TBOpYECKUH NoaXx01 K BeinosHeHHI0 CPC, 060CHOBaHHOCTH U
YEeTKOCTh U3JIOKECHHS MaTepHalia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.



CaMOCTOSITEIbHON
paboTsI (crincok)

MeToanuyeckne peKOMeHIAUN(YKA3aHUS)K BbINOJTHEHHIO CAMOCTOATEIbHOI padoThl Ne 14

1. Tema
CaMOCTOSITEIbHOM
paboTHI:

2. KonmuaecTBo 4acoB:
3.3amanus IyIst
CaMOCTOSITEIbHOM
paboTHI:

4 Ilenn
CaMOCTOSITCIILHOMN
paboTsI:

5.PexomMmeHnanun
MpEeno1aBaTes:

6.DopMBI U METOIbI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

8.Matepuansl
OpTaHu3aIIH

JIA

«Peaknmy OKHUCIIEHHsI U BOCCTAHOBIICHUSI OPTaHUYECKHUX BEIIECTB.
CpaBHeHue KJIacCH(PUKAIUN COSAMHEHUHN Kaccu(UKaIUKN peaKkiui
B HEOPTaHUYECKOW U OPTaHUYECKON XUMUN».

2
COCTAaBJICHHUEC KOHCIICKTA, COCTABJICHUC CPABHCHUS 110 TEMC.

OBJIaJICHHE, YTIyOJIeHHe U CUCTeMaTu3allus 3HaHui ,()OpMUPOBaHUE
KOMIIETEHITUHI

1.Haiitu B ucrounukax nHpopMaIuio 1o 3aJaHHOH Teme.
2.CocTaBuUTh KOHCHEKT IO BompocaMm «Peaknum oxucineHus wu
BOCCTaHOBJICHUS OpraHUYeCKUX BEILECTB. CpaBHeHue
KJIacCU(pUKALMU  COEIUHEHUH, KJacCU(pUKalMU peakuuid B
HEOPraHUYECKOU U OPraHUYECKON XUMUNY.

3. CocraBneHue CpaBHEHHsS KIAacCU(PUKALMKU COECIUHEHUH B
HEOPraHMYECKOM U OPraHNYeCcKON XUMUH, KJIACCH(PUKALUU peaKkuit
B HEOPTaHUYECKOW U OPTaHUYECKONU XUMUN».

IIPOBEPKA KOHCIIEKTA.

TBOpYECKUH NoaXx01 K BeinosHeHHI0 CPC, 060CHOBaHHOCTH U
YEeTKOCTh U3JIOKECHHS MaTepHalia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.



CaMOCTOSITEIbHON
paboTsl

(crincok)

MeToanueckne peKOMeHIAUN(YKA3aHUS)K BbINOJTHEHHIO CAMOCTOATEIbHOI padoThl Ne 15

1. Tema
CaMOCTOSITEIbHON
paboTHI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4.Ilenn
CaMOCTOSITECIbHOM
paboTHI:

5.Pexomengannmu
MPerno/1aBaTess:

«OCHOBHBIE HaIlpaBJICHUs TPOMBIIIJICHHON TIepepaboTKu
npupoaHoro rasa. [lonyTHslit HeTsHOM ra3, ero nepepadboTka.
[Iporuieccrl MpoMBIIITIEHHON NTepepaboTKU He()TH — KPEKUHT,
pudopmuHr. OKTaHOBOE YUCIIO OEH3MHOB M LIETAHOBOE YHCIIO
JU3eJIbHOrO ToIuMBa. KokcoXxuMuieckoe Mponu3BOACTBO U €ro
MIPOIYKIIHSD.

2

COCTaBJICHHE IJI0OCCapHsl, KOHCIIEKTa, HallucaHue pedepara,
COCTaBJICHHE MTPE3EHTALNH 10 TEME.

OBJIQJICHHE, YTIIyOJICHWE U CHUCTEMaTH3aIus 3HaHUK ,(hOpMHUpOBaHNE
KOMIIETEHIINN

1.Haiitu B ucToyHMKax MH(OPMALIKIO 110 331aHHOI TeMe.
2.CoctaButh rinoccapuit  «Kpekunr», «Pudpopmunr», «OxTaHoBOE
quCcI0 OEH3MHOBY,«LleTaHOBOE YMCII0 AU3ETBHOTO TOILUIUBAY.

3. CocTaBuTh KOHCIEKT 1O BompocaM «OCHOBHBIE HampaBICHUS
MPOMBIIIJICHHON — MepepaboTKH  MpUpoAHOro rasa. llomyTHbIi
HepTsHON ra3, ero mnepepaboTka. IIporecchl NPOMBINUIEHHON
nepepaboTku HepTH — KpeKUHr, pUPOpMUHT. OKTaHOBOE YHUCIIO
OCH3MHOB M  LIETAHOBOE  YHCJIO  JM3EJIBHOIO  TOIUIMBA.
Kokcoxnmuueckoe npou3BOACTBO U €T0 MPOIYKIUSI.

3. CocraBnenue 1iana pedepara. Hanucanue pedepara mno reme
«OCHOBHBIE HaIpaBJICHUS MIPOMBIIUIEHHOMN nepepaboTKu
IIPUPOIHOTO rasza»,«IlomyTHbIi HePTAHOM ras, €ero
niepepaboTka»,«lIporecchl MpoMBIIIIEHHON TepepaboTku HehTH —
KpPEeKUHT, pudopMuHr», «KokcoXxmummuueckoe MpPOU3BOJCTBO U €ro
TIPOIYKIIHSD.



6.DopMBI U METOIbI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

8.Marepuansl 1
OpraHu3aIuu
CaMOCTOATEIIbHOMN
paboThI

4. Ilpumenenne WUKT npu cocraBieHMM Npe3€HTALMU IO TEMaMm
«OCHOBHBIE HaIlpaBJICHUs MIPOMBIIIEHHOW nepepaboTKu
IIPUPOIHOTO raza»,«IlomyTHbIi HePTAHOM ras, €ero
niepepaboTka»,«lIporecchl MpoMbIIIIEHHON TepepaboTku HehTH —
KPEKUHT, pupopMUHI»,«KOKCOXUMUYECKOe NPOU3BOJCTBO M €ro
MIPOTYKIIHS.

MIpOBEpKa KOHCIIEKTa, pedepata, Mpe3eHTaIIH.

TBOpYECKUH NoaXx01 K BeinosHeHHI0 CPC, 060CHOBaHHOCTH U
YEeTKOCTh M3JIOKECHHS MaTepHralia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.

MeToanueckne peKoMeHIAuN(YKA3aHUSA)K BbINIOJHEHUIO CAMOCTOATEIbHOM padoThl Ne 16

1. Tema
CaMOCTOSITECIbHOM
paboTHI:

2. KonmuaecTBo 4acoB:
3.3amanus IyIst
CaMOCTOSITECIbHOM
paboTHI:

4 Ilenn
CaMOCTOSITCIILHOMN
paboTsI:

5.PexomeHnanumn
Tpeno1aBaTeis:

6.DopMBI U METOJIBI
KOHTPOJISL BHITIOTHEHHUS
CaMOCTOSITEIIbHON
paboTsI:

7.Kputepuu OLIEHKU:

8.Marepuansl JUIst
OpTraHHU3aINH
CaMOCTOATEIIbHOMN
paboTHI (cicok)

«IIpasuno B.B. MapkoBaukoBa. Krnaccudukanuss u Ha3HadYCHHE
kayuykoB. Krnaccudukamus ¥ Ha3HaueHUE pe3uH. BylkaHuzaius
KaydqyKa»

1

coCTaBJICHHE KOHCIIEKTa, HallcaHue pedepara, COCTaBICHNE
MIPE3EHTALIUU 10 TEME.

OBJIaJICHHE, YTIyOJIeHHe U CUCTeMaTu3allus 3HaHui ,(hOpMHUpPOBaHUE
KOMIIETEHITUH

1.ITonGop M yTeHue NOMOJHHUTEIBHON JUTEpaTyphl MO 3aJaHHOMN
TEME.

2.CocTtaBneHue miaHa pegepara.

3.Hammcanue pedepara mo teme.

4. Ilpumenenne UKT nipu cocTaBiieHnn Npe3eHTalNU 10 TEME.
MIpOBEpKa KOHCIEKTa, pedepara, Ipe3eHTaluu.

TBOpUYECKui moaxo K BeimoiHeHnto CPC, 000CHOBaHHOCTH H
YETKOCTh U3JIOKEHUS MaTepuasa, yMEHHE UCII0JIb30BATh UCTOYHUKHU
nH(pOpMaLUH.



MeToan4yeckue peKkoMeHAANMN(YKA3aHNS)K BbINOJHEHUIO CAMOCTOSTeILHOI padoThl Nel7

1. Tema
CaMOCTOSITEIILHOU
paboTsI:

2. KonmuaecTBo 4acoB:
3.3amanus IyIst
CaMOCTOSITEIbHOM
paboTHI:

4 Ilenn
CaMOCTOSITCIILHOMN
paboTsI:

5.PexomMmeHnanun
MpEeno1aBaTes:

6.DopMBI U METOJIBI
KOHTPOJISL BHITIOTHEHUS
CaMOCTOSITEIIbHON
paboTsI:

7.Kputepuu OLIEHKU:

8.Marepuansl IS
OpraHu3aINH
CaMOCTOSITCIbHOM
paboTsI (crincok)

«IlonyyeHwne aneTuiIeHa MTUPOIM30M METaHa ¥ KapOUIHBIM
criocoboM. Peakiust mouMepr3aii BHHIIXIJIOPH/A.
[TonuBUHUIXTIOPUA U €ro IpuMeHeHue. Tpumepusanus aeTuieHa B
OeH301»

2

COCTaBJICHHE KOHCITEKTa, HallMCaHue pedepara, COCTABICHUE
MIPEe3EHTAINH T10 TEME.

OBJIaJICHHE, YTIyOJIeHne U CUCTeMaTu3allus 3HaHui, (POpMUPOBaHUE
KOMIIETEHITUHI

1.ITonGop M yTeHue IOMOJHUTEIBHON JUTEpaTyphl MO 3aJaHHON
TEME.

2.CocTtaBneHue miaHa pegepara.

3.Hamcanue pedepara mo teme.

4. Ilpumenenne UKT nipu cocTaBiieHnn Npe3eHTaLNU 10 TEME.
MIpOBEpKa KOHCIEKTa, pedepara, Ipe3eHTaluu.

TBOpUYECKUi 1moaxo K BeimoiHeHnto CPC, 000CHOBaHHOCTH H
YETKOCTh U3JIOKEHUS MaTepuasa, yMEHUE UCII0JIb30BATh UCTOYHUKHU
nH(pOpMaLUH.



MeToan4yeckue pekoMeHAANUN(YKA3aHNS)K BbINOJHEHUIO CAMOCTOSTeILHOI padoThl Nel8

1. Tema
CaMOCTOSITCILHOMN
paboTsI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4.Ilenn
CaMOCTOSITEIbHOM
paboTHI:

5.Pexomennannmu
MPerno/1aBaTess:

6.DopMBI U METOIbI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

8.Marepuansl
OpraHu3alu
CaMOCTOSITEIILHOU

JUIA

«ITonsiTe 00 skcTpakunu. BoccraHoBieHne HUTPOOECH30Ma B
aHunvH. ['omonornueckuit psa apeHoB. Tonyosn. HurpoBanue
Tosyosa. TpoTum»

1

COCTaBJICHHE KOHCIIEKTa, HaMMCcaHue pedepara, COCTaBICHUE
MIPE3CHTAIIUH T10 TEME.

OBJIQJICHHE, YTIyOJICHUE U CHUCTEMaTH3aIusl 3HaHU, (OpMHUPOBAHNE
KOMIIETEHITNI

1.Ilon6op W YTeHWE IOMOTHUTEIHHOU JUTEPATYPHI MO 3aJaHHOU
TeMeE.

2. CocraButhb koHCIEKT «llonsTre 00 ’kcTpakiuu. BoccTranoBnenue
HUTPOOEH3071a B aHWIMH. ['OMONOTrHYecKwil psn apeHoB. Toiyod.
HurtpoBanue Tomyona. TpoTum»

3. CocraBnenne miuaHa pedepara. Hammcanue pedepara mo teme
«ApeHbI.

4. Ilpumenenne KT nipu cocraBiieHUH MPE3EHTALMH IO TEME
«ApeHbI.

MpOBEpKa KOHCIEeKTa, pedepara, Ipe3eHTalllH.

TBOpYECKUH NoaXx01 K BeinosHeHHI0 CPC, 060CHOBaHHOCTH U
YEeTKOCTh U3JIOKECHHS MaTepHalia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.



paboTsI (cicok)

MeToanueckue peKkOMeHAANMN(YKA3aAHNS)K BbINOJHEHUIO CAMOCTOSITeIbHOM padoThl Ne 19

1. Tema
CaMOCTOSITEIILHOU
paboTsI:

2. KonmuaecTBo 4acoB:
3.3amanus IyIst
CaMOCTOSITEIbHOM
paboTHI:

4, Lens
CaMOCTOSITCILHOMN
paboTsI:

5.PexomeHnanun
Tpeno1aBaTes:

6.DopMBI U METOJIBI
KOHTPOJISL BHITIOTHEHHUS
CaMOCTOSITEIIbHON
paboTsI:

7.Kputepuu OLIEHKU:

8.Marepuansl
OpraHu3alu
CaMOCTOSITEIILHOU

JUIA

«MeTWIIOBBIN CIIUPT U €ro UCIOJIb30BAaHUE B KAUECTBE XUMUYECKOTO
ChIpbsi. TOKCHYHOCTh METAaHOJIa U TpaBUjia TEXHUKU OE30MacHOCTU
npu paboTe C€ HUM. OTHICHIJIMKOIb UM €ro IpHMEHEHHE.
TOKCMYHOCTD ATHJICHTJIMKONSI U TpaBHJa TEXHUKH OE30MacCHOCTH

npu pabore ¢ HuMm. llomydenue ¢QeHoma U3  NPOIYKTOB
KOKCOXMMMYECKOTO IIPOM3BOJICTBA U U3 OEH30J1a»
2

COCTaBJICHHUEC KOHCIICKTA, HAITUCAHUC pe(bepaTa, COCTaBJICHHUEC
NpE3CHTAlHU 110 TCME.

OBJIaJICHHE, YTIyOJIeHne U CUCTeMaTu3allus 3HaHui, (hOpMHUPOBaHUE
KOMITIETEHITUH

1.ITonGop M yTeHue NOMOJHUTEIBHON JUTEpaTyphl MO 3aJaHHOMN
TEME.

2.CocTaBneHue I1aHa KOHCIEKTa, pedepara.

3.Hamucanue koHcmekra, pedeparta 1o reme.

4. ITpumenenne KT npu cocTaBieHnU NPE3EHTALNH 110 TEME.
MIpOBepKa KOHCIEKTa, pedepara, Ipe3eHTaluu.

TBOpUYECKUi 1moaxo K BeimoiHeHnto CPC, 000CHOBaHHOCTH U
YETKOCTh U3JIOKEHUS MaTepuasa, yMEHHE UCII0JIb30BATh HUCTOYHUKHU
nH(pOpMaLUH.



paboTsI (cicok)

MeToanueckue peKkOMeHAANMN(YKA3aAHNS)K BBINOJHEHUIO CAMOCTOSTeIbHOM padoThl Ne 20

1. Tema
CaMOCTOSITEIILHOU
paboTsI:

2. KonmuaecTBo 4acoB:
3.3amanus IyIst
CaMOCTOSITEIbHOM
paboTHI:

4 Ilenn
CaMOCTOSITCIILHOMN
paboTsI:

5.PexomMmeHnanun
MpEeno1aBaTes:

6.DopMBI U METOJIBI
KOHTPOJISL BHITIOTHEHUS
CaMOCTOSITEIIbHON
paboTsI:

7.Kputepuu OLIEHKU:

8.Marepuansl JUIst
OpTraHHU3aINH
CaMOCTOATEIIbHOMN
paboTHI (cicok)

«IlonukoHeHcanus ¢dopmanpaeruia c beHonom B
(benonopopmanbaeruinyo cMmoiy. Aneranbiaerun. [lonstue o
KETOHaxX Ha NpuMepe areroHa. IIpuMeHeHue aleToHa B TEXHUKE U
IMPOMBIIIJICHHOCTH)

1

COCTaBJICHHE KOHCIICKTa, HaIlMcaHue pedepara, COCTaBICHUE
MIPE3EHTAIMHU 10 TEME.

OBJIaJICHHE, YTIyOJIeHne U CUCTeMaTu3allus 3HaHui, (POpMUPOBaHUE
KOMIIETEHITUHI

1.ITonGop M yTeHue IOMOJHUTEIBHON JUTEpaTyphl MO 3aJaHHON
TEME.

2.CocTtaBneHue miaHa pegepara.

3.Hamcanue pedepara mo teme.

4. Ilpumenenne UKT nipu cocTaBiieHnn Npe3eHTaLNU 10 TEME.
MIpOBEpKa KOHCIEKTa, pedepara, Ipe3eHTaluu.

TBOpUYECKUi 1moaxo K BeimoiHeHnto CPC, 000CHOBaHHOCTH H
YETKOCTh U3JIOKEHUS MaTepuasa, yMEHUE UCII0JIb30BATh UCTOYHUKHU
nH(pOpMaLUH.



MeToanyeckue pekoMeHAAIMHU (YKA3aHNS) K BHINOJHEHHUI) CAMOCTOSATEIbHOM padoThiNe21

1. Tema
CaMOCTOSITEIILHOU
paboTsI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4.Ilenn
CaMOCTOSITCIbHOM
paboTHI:

5.Pexomengannmu
Mperno/1aBaTess:

6.DopMBI U METOIBI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

8.Marepuansl
OpraHu3alu
CaMOCTOSITEIILHOU

JUIA

«MHoroo6pasue kapOOHOBBIX KUCIIOT (I1aBeeBast KUCIOTa Kak
JIByXOCHOBHas1, aKpHJIOBasi KUCJIOTa KaK HempeenbHast, 0eH30iHas
KHCJIOTa Kak apoMaTnueckas). [lnenkoobpasyromue macia. 3aMmeHa
KHPOB B TEXHUKE HETUIICBHIM ChIpbeM. CHHTETHYECKHE MOOIIINE
CPEICTBa»

2

HamnMcaHue pedepata, COCTaBJIEHHE MTPE3CHTALMH 10 TEME.

OBJIQJICHHE, YTITyOJICHUE U CHUCTEMaTH3aIusl 3HaHU, (POpMUPOBAHNE
KOMIIETEHIINI

1.ITogOop M uTeHHE IOMOJHUTENBHON JIUTEPATyphl MO 3aJaHHOU
TeMeE.

2.CocraBnenue miana pedepara.

3.Hanmcanue pedepara no teme.

4. Ilpumenenne KT mpu cocTaBiieHHH NMPE3EHTALMH 110 TEME.
npoBepka pedepara, Ipe3eHTalUH.

TBOpYECKUH NoaXx01 K BeinosHeHHI0 CPC, 060CHOBaHHOCTH U
YEeTKOCTh M3JIOKECHHS MaTepHralia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.



paboTsI (cicok)

MeToanueckne pekoMeHIa UM (YKa3aHHUSA) K BBINIOJHEHUI0 CAMOCTOSATEIbHOM padoThINe22

1. Tema
CaMOCTOSITECIbHOM
paboTHI:

2. KonmuaecTBo 4acoB:
3.3amanus IyIst
CaMOCTOSITECIbHOM
paboTHI:

4 Ilenn
CaMOCTOSITCIILHOMN
paboTsI:

5.PexomeHnanumn
Tpeno1aBaTeis:

6.DopMBI U METOJIBI
KOHTPOJISL BHITIOTHEHHUS
CaMOCTOSITEIIbHON
paboTsI:

7.Kputepuu OLIEHKU:

8.Marepuansl IS
OpraHu3aINH
CaMOCTOSITCIbHOM
paboTsI (crincok)

«MosnouHoKHCI0€ OpOXkKEHNE TITI0K03bl. KHCIOMOJIOUHBIE IPOTYKTHI.
CunocoBanue kopMoB. HurpoBanue nemntonossl. [Tupokcununy»

1
HarmicaHue pedepaTa, COCTaBICHHE PE3CHTAIMH 110 TEME.

OBJIaJICHHE, YTIyOJIeHHe U CUCTeMaTu3allus 3HaHui, (hOpMUPOBaHUE
KOMIIETEHITUH

1.ITonGop M yTeHue NOMOJHHUTEIBHON JUTEpaTyphl MO 3aJaHHOMN
TEME.

2.CocTtaBneHue miaHa pegepara.

3.Hammcanue pedepara mo teme.

4. Ilpumenenne UKT nipu cocTaBiieHnn Npe3eHTalNU 10 TEME.
poBepKka pedepara, Mpe3eHTaIIH.

TBOpUYECKui moaxo K BeimoiHeHnto CPC, 000CHOBaHHOCTH H
YETKOCTh U3JIOKEHUS MaTepuasa, yMEHHE UCII0JIb30BATh UCTOYHUKHU
nH(pOpMaLUH.



Metoanueckue pekoMeHAANMHU (YKA3aHNS) K BHIINIOJHEHHUI0 CAMOCTOATEIbHOH PadoThINe23

1. Tema
CaMOCTOSITCILHOMN
paboTsI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4.Ilenn
CaMOCTOSITEIbHOM
paboTHI:

5.Pexomennannmu
MPerno/1aBaTess:

6.DopMBI U METOIBI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

8.Marepuansl IS
OpraHu3aINH
CaMOCTOSITCIbHOM
paboTsI (crincok)

«AMI/IHOKaHpOHOBa}I KHUCJIOTA. KaHpOH KakK MpEaACTaBUTCIIb
IOJIMaMUJHBIX BOJIOKOH. Hcnons3oBanne TUOPOJIN3a OeJIKOB B
MMPOMBIIIJICHHOCTH»

1

COCTaBJICHHUEC KOHCIICKTA, HAITMCAHUC pe(bepaTa, COCTaBJICHHUC
MMpE3CHTAINU 110 TEME.

OBJIQJICHHE, YTITyOJICHUE U CHCTEMaTH3aIus 3HaHUK ,(hOpMHUpOBaHNE
KOMIIETEHITNI

1.ITogOop M uTeHHE IOMOJHUTENBHON JIUTEPATyphl MO 3aJaHHOU
TeMeE.

2.CocraBnenue miana pedepara.

3.Hanmcanue pedepara no teme.

4. Ilpumenenne KT npu cocTaBiieHHH NPE3EHTALMH 110 TEME.
NIpOBEpKa KOHCIIEKTa, pedepata, Mpe3eHTaI|H.

TBOpYECKUH Noax0.1 K BeinosHeHHI0 CPC, 060CHOBaHHOCTH U
YEeTKOCTh M3JIOKECHHS MaTepHralia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.



Metoanueckue pekoMeHAAINN (YKA3aHHUS) K BHINOJHEHHI) CAMOCTOSATEIbHOM padoThiNe24

1. Tema
CaMOCTOSITCILHOMN
paboTsI:

2. KonndecTBo 9acos:
3.3amanus s
CaMOCTOSITCIILHOMN
paboTsI:

4.Ilenn
CaMOCTOSITEIbHOM
paboTHI:

5.Pexomennannmu
MPerno/1aBaTess:

6.DopMBI U METOIBI
KOHTPOJIS BBITIOJTHEHUS
CaMOCTOSTEIbHOMN
paboTHI:

7.Kputepun OLEHKH:

8.Marepuansl JUIst
OpTraHHU3aINH
CaMOCTOATEIIbHOMN
paboTHI (cicok)

«IlonMBUHUIXIIOPU I, NOJUTETPa)TOPITUIICH
®denonopopmanbaeruIHbIe IIaCTMACCHI.
IIpoMbIIIEHHOE TPOU3BOACTBO XMMHUECKHUX BOJOKOH»
1

COCTaBJIEHHE KOHCIIEKTa, HarucaHue pedepara, coCTaBIeHUE
Mpe3eHTAIUH 110 TEME.

(Tedpmon).
Henmynouns.

OBJIQJICHHE, YTIIyOJICHWE U CHUCTEMaTH3aIlus 3HaHu, (PopMUpOBaHUE
KOMIIETEHITNI

1.ITogOop M uTeHHE IOMOJHUTENBHON JIUTEPATyphl MO 3aJaHHOU
TeMeE.

2.CocraBnenue miana pedepara.

3.Hanmcanue pedepara no teme.

4. Ilpumenenne KT npu cocTaBiieHHH NPE3EHTALMH 110 TEME.
NIpOBEpKa KOHCIIEKTa, pedepata, Mpe3eHTaI|H.

TBOpYECKUH Noax0.1 K BeinosHeHHI0 CPC, 060CHOBaHHOCTH U
YEeTKOCTh M3JIOKECHHS MaTepHralia, YMEHHE MCIIOIb30BaTh HCTOYHUKH
uHpOpMaLUH.



Buabl 3a1annii 1018 BHeayAUTOPHOM caMmocTosTebHoi padotsl (CPC):

e I (P)OPMUPOBAHUS YMEHHIL:
- peleHue 3aja4d 1 ynpaxHeHuil o oopasiy;
- pellleHne BapuaTUBHBIX 3a/1a4 U YIPaXXHEHUH;
- BBITIOJIHEHUE YEPTEIKEH U CXEM;
- BBITIOJIHEHUE PacyeTHO-rpauIeckux pador;
- pelleHne CUTYallMOHHbBIX TPOU3BOJICTBEHHBIX (MPO(eCCHOHANIBHBIX) 3a1a4;
-IIOATOTOBKA K JIEJIOBBIM UT'PaM;
- IPOEKTHUPOBAHNE M MOJIETIMPOBAHUE PA3HBIX BUJIOB U KOMIIOHEHTOB NMPO()eCCHOHATLHON
NEeSITENIbHOCTH;
- IOJITOTOBKA KYPCOBBIX U AUIIJIOMHBIX ITPOEKTOB (padbor);
- OKCIIEPUMEHTATBHO-KOHCTPYKTOPCKASI U ONBITHO—KCIIEPUMEHTANIbHAS paboTa;
- yIpaKHEHUsI Ha TPEHaXKepe;
e /17151 OBJIAJIcHUS] 3HAHUSIMU:
- yTeHHe TekcTa (yueOHHKa, IepBOUCTOUHUKA, JOMOJIHUTEIBHOMN JINTEPATYPHhI);
- COCTaBJICHUS IUIaHA TEKCTA;
- rpadUYecKOe U300PAKEHUE CTPYKTYPHI TEKCTA;
- KOHCIIEKTUPOBAHUE TEKCTA;
- BBITIUCKHU U3 TEKCTa;
- paboTa co clIoBapeM U CIpaBOYHUKAMH;
- 03HaKOMJIEHHE C HOpPMAaTUBHBIMU JJOKYMEHTaMU;
- HAy4YHO - U y4yeOHO — HCCIIe/IoBaTeNIbCKask paboTa;
- UCIIOJIb30BAHUE ayJM0- M BUICO3AMUCEN, KOMIIBIOTEPHOU TEXHUKH, IHTEepHEeTa U 1ip.
® 0114 3aKpenienusa u CuCmemMamu3ayuu 3Hanuil:
- paboTa ¢ KOHCIIEKTOM JIeKIIuH (00paboTKa TEKCTa);
- IOBTOpHAs paboTa Haj y4eOHbIM MaTepuasioM (yuyeOHHUKa, IEPBOUCTOYHHKA,
JIOTIOJIHUTENBHOM JINTEPATYPBI, ayJAH0- BUAEO3aINCEN);
- COCTaBJICHUE TaOJIUI] ISl CUCTEMAaTH3alMM y4eOHOro MaTepuania;
- U3y4YeHHE HOPMAaTUBHBIX MaTEpHUaJoB;
- OTBEThI HA KOHTPOJIbHBIE BOPOCHI;
- aHAJIUTHYECKast 00paboTKa TeKcTa (aHHOTUPOBaHKE, PELCH3UPOBaHNE, pedeprupoBaHe U

zp.);



- MOATOTOBKA COOOIICHMIA K BBICTYIIJICHUIO HA CeMUHApe, KOH(epeHIINH;

- MOATOTOBKA pedepaToB, TOKIAIOB;

- cocTaBiieHue oubnuorpadun, TeMaTUYECKUX KPOCCBOP/IOB;

- TECTUPOBAHUE U JIp.;

- YOpaKHEHUS 03/I0POBUTEIBHOTO XapaKTepa;
- pedekcuBHBIN aHAN3 TPO(HECCHOHATBFHBIX YMEHUH C UCTIOJIb30BAaHUEM ayaHO- U
BUJICOTEXHUKH U JIp.

IIpumepHbIe TeMbl pedepaTos,
UHAUBHAYAJIBLHBIX MIPOEKTOB 10 XUMHHU

buorexHosorus u renHast uHxkeHepus — rexaonorun XXI Beka.

HanorexHonorusi kak NpPUOPUTETHOE HANPABIEHUE pA3BUTHUS HAyKM M TPOU3BOJICTBA B
Poccuiickoit enepanumu.

CoBpeMeHHbIe METO/Ibl 00e33apaKMBaHUS BOJIBI.

AI0TpOnMs METAJUIOB.

Kuznb n nestenpHocts .M. Menaeneena.

«[lepuonnyeckomy 3akoHy OyayIiee He IPO3UT Pa3pyIICHHEM. ...

Cunres 114-ro anementa — TpuyM@ poccuiickux GU3NKOB-SEPIITKOB.

H3oTonsl Bonopoaa.

Hcnonb3oBaHne paguoaKTUBHBIX U30TOMOB B TEXHUUYECKUX LIETISX.

PeHTreHoBcKOE M3IyUYEHHE U €r0 UCTOIb30BAaHUE B TEXHUKE U MEIULIUHE.

[1na3ma — 4yeTBepTOE COCTOSIHUE BEIIECTBA.

AMopHbBI€e BelecTBa B PUPOJIE, TEXHUKE, OBITY.

OxpaHa okpy:Karoliel cpeabl 0T XUMUYECKOro 3arps3HeHus. KonnuecTBeHHbIE XapaKTepUCTUKH
3arpsI3HEHUS OKPY>KaIOIEH CpeIbl.

[Ipumenenue TBep0T0 M ra3000pa3Horo okcuaa yriepoaa (I1V).

3amuTa 030HOBOTO dKpaHa OT XUMHUYECKOTO 3arps3HEHNUS.

I'pyOoaucnepcHble cHUCTEMBI, UX KIacCUpUKalUMsi M HCIONb30BaHHE B MpodeccroHalbHOMI
JESTENBHOCTH.

Kocmernueckue remnm.

IIpuMeHeHne CycleH3ui U AIMYJIbCUI B CTPOUTENBCTBE.

MuHepaJbl U TOpHbIE TOPObl KaK OCHOBA JTUTOCHEPHI.

PactBops! Bokpyr Hac. Tursl pacTBOpOB.

Boga kak peareHT u Kak cpefia Jilsi XMMUYECKOro Mpoliecca.

Kusub u gestenbHocth C. Appenuyca.

Bxitag oTe4ecTBEeHHBIX YUEHBIX B Pa3BUTUE TEOPHUH JIEKTPOIUTHUECKON TUCCOLUAIIH.
YcrpaneHue )KeCTKOCTH BOJIbI Ha POMBIIUIEHHBIX MPEIIPUITHSIX.

Cepnast KuCIIOTa — «XJI€0 XUMUYECKOUN MPOMBIIIIIEHHOCTI.

Hcnonb30BaHne MUHEPATBHBIX KUCIOT HA MIPEANPHUATHIX PA3TMYHOTO MPOQUIIS.

OKcubl U COJM KaK CTPOUTENIbHbIE MaTepPHAaIbI.

Hcropus rurca.

[ToBapeHHas coJib Kak XUMHYECKOE ChIPhE.

MHuoronukuii KapOOHAT KalbIHs: B MPUPOE, B TPOMBIIIJICHHOCTH, B OBITY.

Peakuuu ropenust Ha MPOU3BOJCTBE U B OBITY

BupryanbHO€ MOIETMPOBAHUE XUMUYECKHX ITPOLIECCOB.

DJEeKTPOIU3 PacTBOPOB AIIEKTPOIUTOB.

DJEKTPOIN3 PacIIaBOB JIEKTPOJIUTOB.

[IpaxTrueckoe MpUMEHEHNE AJEKTPOJIN3A: paduHUpOBaHUE, rajlbBaHOIUIACTHKA,
raJbBaHOCTETHUA.

HcTopus momyyeHus ¥ MPOU3BOJICTBA AITFOMUHHUSL.



DNEeKTPOIUTHYECKOE MOTydeHHE U pahUHUPOBAHUE ME/IH.

Kuznb n gesrenpHocTh 1. J[9BH.

Ponp MeTaioB B HCTOPUU YETIOBEYECKOM LIMBUIU3ALIAH.

Uctopus  otedyecTBeHHOW  4YepHOM  Metamyprud. COBpEeMEHHOE  METaJUTyprH4ecKoe
IIPOU3BOCTBO.

Hcropust OTeUeCTBEHHONM LBETHOW METAUIYpruv. Pojlb METaIIOB M CIUIABOB B HAy4HO-
TEXHUYECKOM IIporpecce.

Koppo3ust meTanioB v ciocoObl 3alIUTHI OT KOPPO3HUH.

WuepTHBIE MM O1aropoHbIe ra3bl.

Poxparoniue conu — rajaoreHsl.

Hctopus mBeaCKONW CIIMYKH.

Hcroprst BOSHUKHOBEHUS U PA3BUTHS OPTAaHUYECKOW XUMUMU.

Kusub u gestenbHocts A.M. Bytneposa.

Butanusm u ero kpax.

Posib 0TeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUU U Pa3BUTHM MUPOBON OPraHMYECKON XUMUHU.
CoBpeMeHHBIE NIPEJICTABICHUS O TEOPUN XUMUYECKOTO CTPOCHHS.

DKOJIOrM4€eCKHE aClEKThI UCIIOJIb30BAHMS YTIIIEBOJLOPOIHOIO CHIPBS.

OKOHOMHYECKHE  aCIeKThl ~ MEXKIYHAapOIHOTO  COTPYJHHYECTBA IO  HCIIOJIB30BAHUIO
YTIIEBOJOPOAHOTO CHIPBSI.

HcTtopust OTKpbITHS U pPa3pabOTKH Ta30BbIX M HEPTIHBIX MecTopokJeHuil B Poccuiickoii
denepauuu.

XUMUS yTIEBOJOPOIHOTO ChIPbsl U MOs OyayIiasi mpodeccus.

VYTII1eBOIOPOJHOE TOIIMBO, €TI0 BUbI U HA3HAUYCHHUE.

CuHTeTHYeCKHE KayqyKH: UCTOPHSI, MHOTOOOpa3ue 1 NepCreKTHUBBI.

PesnnoTexHHYECKOE TPOU3BOICTBO U €0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.

CBapo4HO€ MPOU3BOJCTBO U POJIb XUMHH YIJIEBOJOPOOB B HEH.

Hedpts u ee TpaHCHOPTUpPOBKA Kak OCHOBAa B3aMMOBBITOJHOTO  MEXIYHApPOIHOTO
COTPYJAHHMYECTBA.



PEKOMEH/YEMAS JIUTEPATYPA
OcHOBHBIE MCTOYHUKH:

1. O.C. T'abpuensn, U.I'. OctpoymoB Xumust i mpoeccuii U CIeuanbHOCTEH TEXHUIECKOTO
poduns : ydeOHUK JUIsl CTy/IEHTOB YUPEXKAECHUN cpelHero npoecCUOHaIbHOrO0 00pa30BaHusl.
— M.: U3naTenbckuii neHTp «Akagemusi», 2017

JlonoJIHUTeIbHbIEC HCTOYHUKH:
1. Tabpuensn O.C. Xumus g npodeccuii M CHEHHUATBHOCTEH TEXHUYECKOIO MPOQUIIs:
yuebnuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: M3narensckuit neHTp «Akaaemus», 2014
2. I'abpuensa O.C. Xumus: yueb. mis ctyn. npod. yued. 3aBeaenuit / O.C. I'abpuemnsn, N.I.
OctpoymoB. — M.: U3narenbckuil nueHtp «Akanemus», 2014
3. I'abpuensa O.C. Ilpaktukym: y4e6. nmocodbue / I'abpuensu O.C., Octpoymor N.I'., Crnagkos
C.A., JopodeeBa H.M. — M.: U3natensckuii ieHTp «Akaaemus», 2014
4. Epoxun FO.M. , Koanesa U. b. Xumus nns npodeccuii U crenualbHOCTEN TEXHUYECKOTO U
€CTECTBEHHO HayuHoro npoduieit. — M.: M3aarensckuii neHTp «Axagemus», 2014
5. Epoxun IO.M. Xumus: 3agaun u ynpaxHenus. — M.: M3garenbckuil neHTp «AKaaeMus,
2014
6. Epoxun KO.M. Co0opHUK T€CTOBBIX 3a1aHuil 0 XumMuu. — M.: Akagemus, 2014
7. I'abpuensu O.C. u ap. Xumus Uit npodeccuil U CrnenuaIbHOCTeH TEXHUYECKOro Mpoduiis
(37IEKTPOHHOE MPHIIOKEHNUE)

HNHuTepHeT-pecypcnl

. pvg.mk.ru - omumnuana «Ilokopu BopoOsEBBI TOPBD
. hemi.wallst.ru - «Xumus. OGpa3oBaTeNbHBIN CAUT A IIKOJIEHUKOBY
. www.alhimikov.net - O6pa3oBaTenbHbIi CAalT IS NTKOJIHLHUKOB
. chem.msu.su - DnexkrpoHHas OMOIMOTEKA 10 XUMHUH
www.enauki.ru — UHTepHeT-u3/1aHue 1Jis yunuTenen «EcTecTBeHHbIE HayKu
. Iseptember.ru - meTroauueckas razera «llepBoe ceHTAOps»
. hvsh.ru - xypnan «Xumus B mkomie»
. www.hij.ru/ -«XuMHS 1 KU3HBY



9.chemistry-chemists.com/index.html - 31eKTpoHHBIN XypHaT «XUMUKUA U XUMHSDY
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