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Ha OCHOBE:

> 3akoHa P® «O6 obpazoBanuu B PO» Ne273 ot 29.12.12;

> [Ipukaza MwunoOpuayku Poccum ot 14.06.2013 Ne 464 NeOO6 yrBepxkaenun Ilopsimka
OpraHu3allil ¥ OCYLIECTBICHUS 00pa3oBaTENbHON JAEATENBHOCTH IO  00pa3oBaTeIbHBIM
IIporpaMMaM CpeHero npodeccuoHanbHOro oopazoBaHusNe;

> [Tpukaza MunoGpnayku Poccun ot 15.12.2014 Ne1580 «O BHECeHUN M3MEHEHHH B MOPSIOK
OpraHu3allil M OCYLIECTBIEHHUA 00pa30oBaTEIbHON JAEATENBHOCTH IO  00pa3oBaTeiIbHBIM
nporpaMMaM  CpeiHero  npodeccHoHanbHOTO  00pa3oBaHuUs,  yTBepkIeHHOro IIpukazom
MunucrepcTBa oopazoBanust U Hayku PO ot 14.06.2013 Ned64y;

> [Tucema Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «O HampaBieHuu 10pabOTaHHBIX
pEeKOMEeHJalui 110 OpraHM3aLUy MOJyYeHHs CPEeIHEro odlero oopa3oBaHus B Mpejieaax OCBOCHUs
00pa30BaTeNbHBIX MPOrPpaMM CpPEIHEro MPOPECCHOHATBHOTO 00pa3oBaHUS HAa 0a3e OCHOBHOTO
o0miero oOpa3oBaHusl C ydyeToM TpeOOoBaHUIl (enepaabHbIX IOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB M TIOJY4aeMOW Npodeccud WIH CHEHHATbHOCTH CPEAHEro MNpodhecCHOHAIBHOTO
00pazoBaHUs»,

> [Tucema Muno6puayku Poccun ot 03.08.2015 Ne 08-1189 «O nanpaBneHnu HHPOPMALITN
(BMecte ¢ «MeTOIMYECKMMU PpEKOMEHIALMAMU 10 BOCIHUTAaHHIO AHTUKOPPYIIMOHHOTO
MHUPOBO33PEHUS Y IIKOJIBHUKOB U CTYJJCHTOBY);

> OEZIEPAJIBHOI'O TOCYAAPCTBEHHOI'O OBPA3OBATEJIBHOI'O CTAHIAAPTA
CPEJJHEI'O OBHIET'O OBPA30OBAHMUA (B pen. [IpukazoB Muno6puayku Poccuu ot 29.12.2014
N 1645, or 31.12.2015 N 1578)

> MP 1no opranuzanuu nonydenuss COO B npezenax oCBOEHHUs 00pa3oBaTelbHBIX MPOrpaMM
CIIO na 6aze OOO c yuerom tpedoBanmii @I'OC u momyyaemoii nmpodeccuu U CHenuaIbHOCTH
CIIO<ITucbmo> Muno6pnayku Poccun ot 17.03.2015 N 06-259

> [TpumepHOii TporpamMmel 001e00pazoBaTenbHON yaeOHOU auctumumab st [100 (2015 1.)

> Yrounenuit ®UPO no peanuzanuu COO npu CIIO ot 25.05.2017r.

> YcraBa 'AIIOY CO «llonmunpodunbhbiii Texuukym uM. O.B. Tepémkuna» No 788-III1
09.11.2016r;

> [Tonoxxenuss o0 opranumszauuu U nposeneHus npaktuku [AIIOY CO «IT um. O.B.
Tepémkunay;

> [Tonoxxenus 06 ounom otaeneHuu I'AIIOY CO «IT um. O.B. Tepéukunay,

> [TonoxeHus o MIaHUPOBAHUIO, OPraHU3ALUHN U IPOBEIECHUIO JJAOOPATOPHBIX, MPAKTHYECKUX
pabot AIIOY CO «IT um. O.B. Tepéuikunay,

> [TososkeHNs O TEKyIeM KOHTPOJIE U NPOMEXYTOUHOM arrectauuu ctynaeHTtoB ['AIIOY CO

«IIT um. O.B. Tepémkuna,

> [Tonoxenus o popmupoBanuu KYMO OIIOII TAIIOY CO «IT um. O.B. Tepéukuna.

Opranusanus-paspadoruux: [AIIOY CO «lonmunpodunbheiii Texaukym um. O.B. Tepéuikuna

Pa3zpadoruunk:
[TpenonaBarens: TokanoBa Hartanes BanepreBHa, BeicIIas KBaTu(pUKAIIMOHHAs KAaTErOpUs
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1. TACIOPT PABOYEIl TPOrPAMMBI YYEBHOM JUCLUIIIAHBI
OVY/]1.09 XUMUS

1.1. Ob6saacTh NPpUMeEHEeHHUs TPOrPAMMBI

PabGouas mnporpamma yueOHoit guctummHbl  OYJ.09 «Xumus» sABISETCS  YacThIO
00111€00pa30BaTEILHOTO IMKJIAa OCHOBHOW MpPO(ecCHOHATbHONW 00pa3oBaTeNbHON MpPOTrpaMMbl B
cootBercTBUU ¢ ®I'OC 1o npodeccusm:

15.01.32 OnepaTop CTaHKOB € IPOIPaMMHBIM YIIPaBJIECHUEM;

15.01.33 Tokapb Ha CTaHKaX C YMCJIOBBIM IIPOTPAMMHBIM YIIPABICHUEM

15.01.35 Macrep ciecapHbIX padoT.

12. Mecto y4eOHOl JUCHUIUIMHBI B CTPYKTYpe OCHOBHOl mNpogeccHOHAIbLHOH
o0pa3oBaTebHOM NPOrpamMMmbl. yueOHast JTUCIUIINHA «XUMU» u3ydaercs B
obmeoOpazoBarensHoM nukiie yueornoro OITOIT CIIO ma 6a3e OCHOBHOTO 0OOIIEro 0Opa3oBaHUS C
nojay4eHueM cpeanero oomero oopasosanus (ITTIKPC).

B yueOnbix mumanax IIIIKPC wmecto yueOHOH AuCUMIUIMHBI «XHMHS» — B COCTaBe
00mieo0pa3oBaTeabHbIX Y4eOHBIX TUCIHMIUIMH TIO BBIOOPY, (OPMUPYEMBIX U3 00s3aTeNbHBIX
npenMetHeix  obnacteit PI'OC cpemnero oOmero obpasoBanus, mis mnpodeccuit CIIO  wm
cnenuansHocteit CIIO cootBercTBYyMOMIET0 Mpoduiis mpodeccnoHanTbHOro 00pa3oBaHusl.

1.3. TpeGoBanus K pe3yJbTaTaM OCBOEHUS] YUeOHOIH TMCIUNIUHBI:

1) chopmMHpOBaHHOCTh COOCTBEHHOHM TO3WIMK IO OTHOIICHHUIO K XUMHYECKOH HHMOpManuu,
II0JIy4a€MOU U3 pa3HbIX UCTOYHUKOB

2) cOpMHPOBAHHOCTH NMPEACTABICHUN O MECTE XUMHUH B COBPEMEHHON HAyYHOH KapTHHE MHPA;
IOHUMaHHUE POJIM XUMHUHM B (POPMUPOBAHMM KPYrozopa M (PyHKIHMOHAIBHOW I'pPaMOTHOCTH YelloBeKa
JUISL pEIIEHUs] TPAKTUUECKUX 3aj1ay;

3) BiaJeHHE OCHOBONOJArAOIMMH XUMHUYECKUMHU TMOHATHSMH, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

4) BnajeHue OCHOBHBIMH METOJAMU HAyYHOIO IIO3HAHUS, HCIOJIb3YeMbIMH B XHUMUHU:
HaOJII0/IeHUe, ONHMCaHhe, U3MEPEHHE, HKCIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBSICHITH PE3yIbTaThl
IPOBEIEHHBIX ONBITOB U JI€NATh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTh METO/Ibl IO3HAHUS
IPU PEIICHUHU NPAaKTUYECKUX 3a/1a4;

5) cpOopMHPOBAHHOCTh YMEHMs JaBaTh KOJIMYECTBEHHBIE OLIEHKHM M IMPOBOJIUTH PACUEThl IO
XUMHUYECKUM (pOpMysaM U ypaBHEHUSIM;

6) BiazieHne MpaBUWIaMU TEXHUKH O€30MaCHOCTH MPU UCIIOIb30BAHUN XUMHUYECKUX BEIECTB;

PesynbTaThl 0CBOCHHS Y4e0HOM JMCIUIIIUHBI:

OcBoeHue cofepkaHusi Y4eOHOW JUCIHUIUIMHBI «XHUMHs», OOECNeYuBaeT JIOCTHUKEHUE

CTYIEHTaMH CIEAYIOIIUX PE3yIbTaTOB:

. JIMYHOCTHBIX:

— YyBCTBO TOPAOCTU U YBAXKECHHUSA K UCTOPUU U IOCTHIKEHHUSAM OTEYECTBEHHONM XMMHYECKOMN
HayKH; XHMHUYECKHM TPAaMOTHOE IOBEJEHHE B NPO(ECCHOHATBHOW NEATENIbHOCTH M B OBITY HpH
0OpalIeHnn ¢ XUMUYECKUMH BEIIECTBAMH, MaTepHallaMH U MPOLIECCAMU;

— TOTOBHOCTh K MPOJODKEHHIO 0Opa3oBaHUs M TMOBBIMIEHUS KBaJU(pUKAIUU B HM30paHHOM
npo¢eCCUOHATIBHON JEATETbHOCTH U OOBEKTHBHOE OCO3HAHME POJIM XUMHUYECKUX KOMIIETEHIMHA B
3TOM;

— YMEHHME HCIOJIb30BaTh JOCTH)KCHHMS COBPEMEHHOM XMMHUYECKOM HAyKM MU XHUMHUYECKUX
TEXHOJIOTHH I IIOBBIIIICHU S COOCTBEHHOTO HHTCJUICKTYAJIBHOTO pPa3BUTHA B BI)I6paHHOI71
npodeccuoHaIbHOMN eI TeTbHOCTH;

° METANpEeAMETHBIX:

— HCIOJB30BAHME PA3JIMYHBIX BHUJIOB IIO3HABATEIIBHOW  JEATEIBHOCTM M  OCHOBHBIX
MHTEJJIEKTYyaJbHBIX Omepanuil (IOCTaHOBKHU 3a/1a4uu, (OpMYyIUPOBAHUS TUIIOTE3, aHAIM3a U CUHTE3a,
cpaBHEHMs, OO0OOIIECHHUs, CHUCTEeMAaTU3allu, BBIIBIECHUS MPUUYMHHO-CIEICTBEHHBIX CBS3€H, IOUCKa
aHajoroB, (OPMYITHUPOBAHKS BBIBOJIOB) JUIsl PEIICHUSI TTOCTABICHHOM 3a/1a4d, TPUMEHEHUE OCHOBHBIX
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METOJIOB TO3HaHMs (HAOMIOACHUS, HAyYHOTO HKCIEPUMEHTA) I M3Yy4YEHHUS DPA3JIUYHBIX CTOPOH
XUMHUYCCKUX O6’beKTOB u IpoUeCCoB, C KOTOPbBIMU BO3HUKACT HCOGXOIII/IMOCTB CTAJIKMBAaTbCA B
npodeccuoHaIbHOU cdepe;

— HUCMOJIb30BAHWEC Pa3JINYHbIX UCTOYHUKOB IJIAd MOJTYYCHHA XUMHYECKOM I/IHq)OpMaI_II/II/I, YMCHHC
OLICHUTH €€ IOCTOBEPHOCTD IS JOCTUKEHHS XOPOILIUX Pe3yJIbTaTOB B MpohecCHoHaIbHOM chepe;

. npeAMeTHBIX:

— c(OpMUPOBAHHOCTH MPEJICTABICHUI O MECT€ XUMUU B COBPEMEHHOM HAaydyHOW KapTHHE MUDA;
NOHMMaHHUE POJIM XUMHUHU B (POPMHUPOBAHUHM KpPyro3opa W (yHKIHOHATIHHONH IPaMOTHOCTH 4YeJOBEKa
JUISL pEIICHUs TPAKTUUECKUX 3aj1a4;

— BJaACHHUC OCHOBOIIOJararomuyMu XHUMHUUYCCKMMHU TMOHATHUAMH, TCOPUAMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOI;

— BJIAACHUC OCHOBHBIMM MCTOJAaMHU HAYYHOI'O II0O3HAHHA, HUCIHOJbB3YCMbIMU B XHMUH!:
HAOJIOJICHUEM, ONMHCAHHEM, H3MEpPEHHEM, OHKCIIEPUMEHTOM; yMeHue oOpabaTbiBaTh, OOBSICHSTH
PE3YIbTAThI HPOBCACHHBIX OIIBITOB U ACJIATh BBIBOJAbI; TOTOBHOCTH U CHOC06HOCTB IMPUMCHATH MCTObI
MO3HAHUS MPU PELICHUH NMPAKTUYECKUX 33]1aY;

- C(bOpMHpOBaHHOCTL YMCHUA OaBaTb KOJMYCCTBCHHBIC OLICHKU W MPOU3BOAWUTL PACUCTHI I10
XUMHYECKUM (popMyriaM U ypaBHEHUSIM;

— BJIAACHUC IIPpaBUJIaMU TCXHUKH 6C3OHaCHOCTI/I IIpU UCITOJIB30BAHUHU XUMHUYCCKUX BCHICCTB,

— ¢(hOpMUPOBAHHOCTh COOCTBEHHOW MO3MIIMH IO OTHOLIEHUIO K XMMHYECKOH HHpopmaimu,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

1.4. PexoMeHyeMoe KOJIMY€ECTBO YaCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOH TMCIUTLIMHBI:
Ob6s3arenbHas ayquTopHas yueOHasi Harpy3ka cryaeHnTta — 114 yacos, B TOM uucie:
npakTudeckue 3aHsaTus — 18 gacos,

KOHTPOJIbHBIE pabOThI — 9 YacoB.



2.  CTPYKTYPA M COJIEP)KAHUE YYEFHOM JJUCHUILJIAHBI

OY/1.09 XUMNn

2.1. O6beM yueOHOM TMCUMILIHHBI M BUbI Y4e0HO#i padoThI

Bup yuedHoii paboTbl

Oobvem uacoe

O0s13aTesIbHAsI Ay TUTOPHAsI YUeOHasi Harpy3Ka 114
[TpakTrueckue 3aHATHS 18
KonrtposbHbie paboThl 9

Hmozosas ammecmayus ¢ popme 3auéma c oyenkoii (KOHmMpoabHas paboma)

2.2. TemaTH4ecKHUil IVIAH U coJep:KaHUe YUeOHOM IMCUMIIJIMHBI 10 XUMHH

Coaep:xaHue yueOHOr0o MaTepuaJa, KoanuecTBo
HaumenoBanue NMpaKTHYEeCKHUE 3aaHNsl, CAMOCTONITEJIbHOE H3yYeHHe 4acoB
pa3iesion
1.1, 2. OcHOBHBIC KJIaCChl HEOPTAHUYECKUX COSTMHCHUM. 2
1.3. 'enetnyeckas CBSI3b MEXAY KJacCaMH HEOPTraHUYECKHUX 1
COCIMHECHU .
1.4,5,6 Knaccudukanus XUuMUIECKUX PEaKIUi (COeTUHCHHUSI, 3
pasioxeHusi, 0OMeHa, 3aMEeIICHNU ).
1.7,8. IIpaktuyeckas pabora Nel «CocraBneHue ypaBHEHHI 2
XAMHYECKUX PEAKIUID.
1.9,10 OxkucnuTensHO-BOCCTAHOBHUTENIbHBIC peakiiuu. CTeneHb 2
Pasnen 1. OKHCIICHHS. §
Heoprarmueckas XHMHS. 1.11. VionHble ypaBHEHUS XUMHUYECKHUX PEAKITHIA. 1
IMosropete. 1.12,13. HPaKTH‘{eCKaH pabota Ne 2 «Hammcanne HOHHBIX 2
YpaBHEHUI».
1.14. Ctpoenue aToma XUMHYECKUX JIEMEHTOB. 1
1.15. IIpaktuyeckas padora Ne 3 «3akperneHue 3HaHUH 11O 1
CTPOCHUIO aTOMa.
1.16. Koncynbranus no teme: «[loBropenue 3a MKOIbHBIN 1
Kype».
1.17. KontponbHas padota Ne 1 o teme: «IloBTopeHue 3a 1
LIKOJIBHBIA KypC».
2.18,19. IIpeamer oprannveckoit xumun. CpaBHEHUE 2
Pasyien 2. Opranndeckass (OPTAHUYECKUX M HEOPTAHUYECKUX COEIMHEHHUH.
xumus. Tema 2.1. 2.20,21. Xumudeckoe CTPOCHHE OPraHNIEeCKUX COCTUHCHHUM. 2
OCHOBHBIE TTOHSTHUS Teopus A.M. Byrneposa.
OPraHU4YEeCKON XUMHH. 2.22. Uzomepus. 1
Teopust cTpoeHus 2.23. Ilpaktrueckas pabota Ne 4 «Hanrcanue CTpyKTypHBIX 1
OpPraHN4eCKUX q)OpMy.]'I OpTaHU4YCCKUX COCTMHECHUIN.
COCIMHECHUIA. 2.24. DnexTpoHHas IPUPOJa XUMUYECKUX CBSI3EH. 1
2.25. Kiaccudukanust opraHu4ecKux COeTMHEHNH. 1




Tema 2.2. YrieBoaopoasl
AJIKaHBL.

2.2.26. AnKaHbl, TOMOJIOTHUECKUN PSII.

2.2.27. CTpoeHHE aJIKAaHOB.

2.2.28. N3oMepusi aJIKaHOB.

2.2.29. Tlpaktuyeckas padora Ne 5 «Hanucanue nzomepon
QIKAHOB.

2.2.30. CBoiicTBa alKaHOB.

2.2.31. Ilonyuenue ¥ NPUMEHEHUE aJIKaHOB.

2.2.32, 33. Ilpaktnueckas padora Ne 6 «CpaBHeHUE
XapaKTePUCTHK AJIKAHOBY.

2.2.34,35. Ilpaktuueckas padora Ne 7 «M3roroBnenue Mojaenen
MOJICKYJI YTIICBOJJOPOIOBY.

2.2.36. L{uknonapaduHsi.

2.2.37. Pemenue 3a/1a4 Ha HAXO0XACHUE MOJICKYIISIPHBIX (hOPMYJT
ra3000pa3HbIX BEUIECTB.
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2.2.38. Koncynpranus 1o TeMe «AJIKaHb.
2.2.39 KontposabsHas padora Ne 2 o teMe: «AJKaHbBD.

Tema 2. 3 AJIKEHBI.

2.3.40. AnKeHbI, TOMOJIOTHYECKUN PSIJI.

2.3.41. CtpoeHue anKeHOB.

2.3.42. N30Mepust alIKEHOB.

2.3.43. Ilpaxtuueckas pabota Ne 8 «Hanucanue usomepon
QITKECHOB).

2.3.44. CBoiicTBa aJIKEHOB.

2.3.45. Tlonyuenue ¥ NpUMEHEHUE aJIKEHOB.

2.3.46. Koncynpramnus 1o teme: «AJIKEHbI».

2.3.47. KouTponpHas padora Ne 3 mo Teme: «AJIKEHBIY.

N N

Tema 2.4. AnkagueHsl.
Kayuyku.

2.4.48. AkaaueHsl.

2.4.49. Kayaykwu.

2.4.50. ITonroToBKa K KOHTPOJIBHOM padoTe.

2.4.51. KonTtponbHas padota Ne 4 o Teme «AnKaaueHsl,
KaydyKH».

Rl e el

Tema 2.5. AIKAHBI

2.5.52. AJTKWHBI, TOMOJIOTHYECKUHN PSIII.

2.5.53. CTpoeHue aJIKuHOB.

2.5.54. VI3oMepus aKHHOB.

2.5.55. IIpakTtuueckas padora Ne 11 «Hanucanue nzomepon
QIKHHOBY.

2.5.56. CBoiicTBa alKHHOB

2.5.57. Ilonydenue v npuMEHEHNE AJIKUHOB.

2.5.58. Koncynpramus no teme: «AJKAHBI.

2.5.59 KonTtponsHas padora Ne 5 mo Teme: «AJTKUHBI.

R N N

Tema 2.6. ApeHbl.

2.6.60. Ctpoenue monekyinsl 6enszona. Mzomepus.
2.6.61. CoiicTBa OeH30ua.

2.6.62. [Tonyuenue, npumeHenue. I 'omonoru Oexzona.
2.6.63. PemeHne TeHETHUECKUX CBS3EH MEKITY
YTJIEBOAOPOAAMH.

2.6.64. KonTtponbHas padota Ne 6 1o Teme: «ApeHbI».
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Tewma 2.7. IlpuponHbie
MCTOYHUKU

2.7.65. Hedte. Cocras. [lepepaboTka HEDTEIPOIYKTOB.

2.7.66. ITeperonka HedTH. HedTenpoaykTel M MX IpUMEHEHHE.




2.8.67. OmHOATOMHBIE CIIUPTHI, TOMOJIOTUYECKUHN DS, 1
2.8.68,69. M3omepus criupToB. 2
2.8.70. CoiicTBa CIIUPTOB. 1
Tema 2.8. 2.8.71. Ilony4yeHne u MPUMEHEHHE CITUPTOB. 1
Kucnopoacoaepaie o g 75 \yoroaromisre CIIUPTHI. 1
yriaeBoxopoabl. CoupThl 2 8.73. DCHOJIDL. 1
1 (GerombL. 2.8.74. PerleHye reHeTHYECKUX LIEMTOYEK. 1
2.8.75. KonTtponbsHas padora Ne 7 o Teme «CriupThl 1 1
(beHOoTBI
2.9.76. Anpaerupl, CTPOCHHUE, CBOMCTBO, MTOTYYCHUE, 1
MPUMCHCHUE.
2.9.77. KapOOHOBBIE KHCIIOTBI, CTPOCHHE, CBOWCTBO, 1
MOJy4eHUE, IPUMEHEHHE.
2.9.78. Ilpaktnueckas padora Ne 12 «KauecTBeHHbBIC peakIIuu 1
Tema 2.9. Anpaeruapl 1 [OPTaHUYIECKUX COCIUHCHUIY.
KapOOHOBBIE KHCIIOTHL. 2.9.79. KpaTkuie cBeicHHS O HENPeAeIbHBIX KapOOHOBBIX 1
KHCIIOTAaX.
2.9.80. [Ipaktuueckas padora Nel3 «3ydeHue cBOICTB 1
KapOOHOBBIX KHUCIIOT.
2.9.81PenieHre reHeTUYECKUX LIETIOYEK MEXAY KJacCaMu 1
OPraHUYECKUX COCTUHECHUM.
2.10.82. CnoxHbie 2pUpEIL. 1
2.10.83. XXwupsr. 1
Tema 2.10. «Cnoxuble  [2.10.84. [Ipaktrueckas padota Ne 14 «3y4yeHue cBOHCTB 1
bupe. «Kuph». PKUPOBY.
2.10.85,86. IIpakTuueckas padora Ne 15 «CpaBHeHHE CBOICTB 2
pacTBOpa MbLIa U MOPOILIKAY.
2.11.87.I'm0K03a, CTpOCHUE. 1
2.11.88.CBoiicTBa, MpUMEHEHHE. 1
2.11.89.Caxapos3a. 1
2.11.90.Kpaxmant. 1
Tema 2. 11. «YTneBoas». 2.11.91.ITenmomnosa. 1
2.11.92.ITomyueHue alieTaTHOrO BOJIOKHA. 1
2.11.93. IIpaktryeckas paboraNel6 «M3ydeHne cBOHCTB 1
YTJIEBOJIOBY.
2.12.94. AMuHBl. AHUIHH. 1
2.12.95. AMUHOKHCIIOTHI. 1
2.12.96.130mepust aMHHOKHCIIOT. 1
2.12.97. Hantmcanue n30MepoOB aMHUHOKHCIIOT. 1
2.12.98.CBoiicTBa aMHHOKHCIIOT. 1
2.12.99.I1onmyyeHne u MpuMEHEHHE aMUHOKHCIIOT. 1
2.12.100. PemeHne reHETHUECKUX CBSI3EH. 1
Tema 2.12.
«AsoTcoepKanie 2.12.101,102.vBem<1/1, CTPOCHHE, COCTaB. 2
COCTHHEHIS 2.12.103 CsoiicTBa O€IKOB. 1
' 2.12.104. TIpakTrueckas padota Ne 17 «M3y4yeHne cBOHCTB 1
OeIKOBY.
2.12.105. A3zoTcomeprkaiiie reTepoIuKINIeCKIe COSTMHCHUS. 1
2.12.106.HyknenHOBBIE KUCIIOTHI, CTPOCHHE, COCTaB, 3HAUECHHE. 1
2.12.107. XuMus 1 3J0pOBBE YCIIOBEKA. 1
2.12.108.KonTtponbHas padota Ne § Ha Temy: 1

«A30TCOAEpKAIKE COSTHMHEHHUY.




2.13.109 IMonumeps — BMC. 1
Tema 2.13. 2.13.110 Kayuyku. BosiokHa. 1
«CUHTETHUYECKHE 2.13.111. IIpakTrueckas padota Ne 18 «Pacno3naBanue 1
MOJTHMEPBD». [IACTMACC ¥ BOJIOKOH.

2.13.112. KoHcynbTalus K UTOrOBOM KOHTPOJIBHOM padoTe. 1
3auér 2.13.113.114. NroroBast KOHTpOJIbHAs paboTa. 2
Bcero 114




3. YCJIOBUS PEAJIN3AIIMU YYEBHOM TUCHUILIVNHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecnedyeHU o
Peanuzanus yqaeOHON AMCHUIUIMHBI TPpeOyeT HAIWYKs yueOHOTro KabuHeTa o XuMuw,
O06opynoBaHue yueOHOro KabuHeTa:

- IOCAZI0YHbIE MECTA MO KOJIMYECTBY CTY/ICHTOB,;

- pabouee MeCTO TpenoiaBaTes;

- BBITSDKHOH 1IKad;

- Ha0Op XMMUYECKOH MOCYbI M MIPUHAIIC)KHOCTEH JIJIs TAOOPAaTOPHBIX U MPAKTHUECKUX PadoT;
- Ha0OPBI PEAKTUBOB OPTaHMYECKUX U HEOPTaHUYECKHUX BEILECTB;

- IAPOCTEPKHEBBIE MOJICITH MOJICKYJI BEIICCTB;

- MOJIEJIM KPUCTAITMYECKUX PEIIETOK BEIIECTB.

YyeOHbIe HATIAAHbIE TOCOOUS:

- Ha0Op TaOIUI] IO XUMUU;

- KOJUICKITHH;

- Habop «IlopTpeThl yU4EHBIX XUMUKOBY;

- TCO: HOyTOYK, BUIEOTIPOEKTOP, Vip-Kamepa.

3.2. UudopmanuonHoe odecriedeHne 00yueHus
Ilepeuyenb pexoMeHAyeMbIX y4YeOHbIX H3AaHui, WHTepHeT-pecypcoB, IONOJHHUTEJIbHOM
JIUTEPaATypPhbl

JJ11 cTy1eHTOB:

bapary3un B.B O6mmas u Heopranuueckas xumus. YueOnoe nocooue. M. U1 Axagemus 2017

INa6puensu O.C. u ap. Xumus. [Ipaktukym: yued. mocoOue ajisi CTyAeHTOB MpodhecCrOHaATbHBIX

o0pa3oBaTeNbHbBIX OpraHu3aluii, ocBauBaromx npodeccuu u cnenuansHoctu CI10. —-M., 2017

INa6puensu O.C., JlpicoBa I'.I'. Xumus. TecTsl, 3a1aun U ynpaxkHeHUs: ydeO. mocodue st

CTYJEHTOB MpodeccHOHANbHBIX 00pa30BaTENbHBIX OpraHU3aluii, OCBaUBaOIUX Mpodeccuu u

crnenuansHocta CI1O. — M., 2017

0.C., OctpoymoB W.I'' Xumus g npodeccuil m crnenuagbHOCTEH €CTECTBEHHO-HAyYHOTO

npoduns: y4eOHUK JUis CTYIOEHTOB Mpo(decCHOHANbHBIX O0pa30BaTEIbHBIX OpraHu3alui,

ocBauBaronMx npodeccun u cnenuanbHoctu CI10. — M., 2017

I'abpuensn O.C., OctpoymoB W.I'. Xumus: y4eOHUK A CTYIEHTOB HpO(hEeCCHOHATBHBIX

o0pa3oBaTeNbHBIX OpraHu3anuii, ocBauBaroImux npogeccun u cnenuansHocta CI10. — M., 2017

INabpuensn O.C.u ap. Xumus: nocobue ayig noaAroroBku Kk EI'D: yued. mocoOue nis cTyI€HTOB

npodecCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpraHu3allMii, OcBaMBaOIMX Mpodeccud U

crnenuansHocta CI1O. — M., 2017

Epoxun KO.M., Kosanesa M.b. Xumus mia npodeccuit u cnenuanbHOCTEH TEXHUYECKOTO U

€CTECTBEHHO-HAyYHOTO  mpoduiiel:  yuyeOHWK IS CTYJEHTOB  MpodhecCHOHATBHBIX

o0pa3oBaTeNbHBIX OpraHu3anuii, ocBauBaromux npodeccuu u crenuansHoctu CI1I0. — M., 2017

Pynsutuc I'.E. Pabouas terpanp no xumuu 11 k1. M IIpocsemenue 2019

Jiis1 npenogaBareJiei:

06 obpazoBanuu B Poccuiickoit deaepanun: denep. 3akon oT 29.12. 2012 Ne 273-D3 (B pen.
®epnepanbhbix 3ak0HOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3,
oT 23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-
@3, or 05.05.2014 Ne 84-@3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-03, c wu3m.,
BHeCEHHbIMH DenepanibHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3Mm. oT
19.12.2016.)

[Tpuka3z MunuctepcTBa oopazoanusi u Hayku P® ot 31 mexabps 2015 r. N 1578 "O BHecenun
U3MeHeHUH B (eaepanbHbIi rocynapcTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT CPEIHEro OO0ILero
o0pa3zoBaHMs, YTBEPXKICHHBIM TMpuKazoM MwuHUCTEpCTBA OOpa3oBaHMs W Hayku Poccuiickoit
®enepauun ot 17 mas 2012 r. N413"

10



[IpumepHass ocHOBHas oOpa3oBaTeibHas IporpaMma CpeIHero oOmero oOpa3oBaHUs,
onobpeHHass pemieHueM (enepanbHOr0  y4eOHO-METOAUYECKOr0 OOBEAMHEHUS IO  00memMy
obpazoBanuto (mpotokon oT 28 utonst 2016 r. Ne 2/16-3).

CnagkoB w Jap. Xumus miusi npodeccuii W crienuadbHOCTEH TEXHUYEeCKoro mpoduis
(anmexkTpoHHOE npuoxkenue). — M.,2017

Tpasensb B.®. Opranunueckas xumus B 3=x tomax. M. BUHOM 2018

SmykoBa A.B. Xumus 10 kin. KoHTposnbsHble U u3MeputelbHbie MaTepuainbl. M. [IpocBenienue
2017

HNuTepHeT-pecypcsbl

www.pvg.mk.ru (onummnuana «I[lokopu BopoObeBbI ropbI»).

www.hemi.wallst.ru (O6pa3oBaTeabHbIN CalT IS IIKOJbHUKOB «XHAMUS»).

www.alhimikov.net (O6pa3oBarenbHbIi CAlT AJIs1 LIKOJIBHUKOB).

Www.chem.msu.su (DekTpoHHas OnOIHOTEKA 10 XUMUH).

WWW.enauki.ru (MuaTepHeT-u3IaHue Ui yaurteneil «k ECTeCTBeHHbIC HAYKH» ).

www.1september.ru (meToauueckas rasera «IlepBoe CEHTIOPS»).

WWW.hvsh.ru (xypaan «Xumus B IIKOJIE»).

WWW.hij.ru (xypHan « XuMusl U )KU3HBY).

www.chemistry-chemists.com (37eKTpOHHBIH KypHaT «XUMUKU H XUMHUSI).
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TECTUPOBAHUA,
HUCCJIEIOBAHUM.

4. KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATITAHBI

KoHTpo/ib M oOmeHka pe3yabTaTOB OCBOEHUS Y4eOHOM AMCHMILTUHBI
npernojiaBaTeieM B TPOLECCe TMPOBEACHHUS NPAKTUYECKUX 3aHATHH M J1a0opaTopHBIX padoT,
CTYJIEHTaMH HHIUBUIYATbHBIX

a TakKXXC  BbIIIOJITHCHUA

OCYIIECCTBIIAKOTCA

3aJIaHUM, TPOEKTOB,

PesyabTarsl @I'OC

®opMbI 1 MeTOAbI KOHTPOJISI U
OlIeHKH pPe3yJ/IbTATOB 00y4eHus!

1) chopMuUpOBaHHOCTH MPEACTABICHUNA O MeCTe
XMMHHA B COBPEMEHHOH HayyHOM KapTHHE MHpa;
NOHMMaHHE POJIM XUMHUH B (POPMUPOBAHUH KPYTro30pa
U  (QYHKUMOHAJIbHOM TIpaMOTHOCTH YeJIOBEKa s
pelIeHNs IPaKTUYECKUX 3a/1ay;

2) BiaJeHUE OCHOBOIMOJATAIOUIUMU XUMHYECKUMU
[TOHSATHSIMH, TECOPHUAMH, 3aKOHAMU u
3aKOHOMEPHOCTSIMU; YBEPEHHOE II0JIb30BaHUE
XUMHUYECKOH TEPMUHOJIOTHEH U CHMBOJIUKOIA;

3) BiIageHHE OCHOBHBIMH METOJaMHU HAay4HOTO
MO3HAHMS, WCIIOJIb3YEMbIMH B XUMHUH: HaOJIIOJECHUE,
OIIMCaHuEe, U3MEPEHHE, DOKCICPUMEHT, yMCHHUE
00pabaTbIBaTh, OOBACHATH PE3YNBTATHl MPOBEAEHHBIX
ONBITOB M  JeJNaTb  BBIBOABI, T[OTOBHOCTb U
CIIOCOOHOCTh TMPUMEHATh METO/Abl TO3HAHUSA TpU
pELICHUH IIPAKTUYECKUX 3a7a4;

4) c(OPMHPOBAHHOCTh YMEHUS JaBaTh
KOJIMYECTBEHHBIE OLIEHKH U IPOBOAUTH PACUYETHI IO
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;

5) BJIAICHUC TIPpABUTIAMH TCXHUKH 0e30ITacHOCTH npu
HCITIOJIB30BaHUH XUMHYCCKHX BCIICCTB,

6) chopMUPOBAHHOCTh COOCTBEHHOW TO3UIIUU IO
OTHOLICHHIO K XUMHYECKON uHpopMaLuy,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

Texymuit KOHTPOJIbL B hopme:
I)Tematuueckue TECTHI 11O TEMaM:
1.45,6; 2.2.26; 2.3.41; 2.5.53; 2.8.70
Hrorosas KOHTpOJIbHAS paboTa

2) KOHTPOJIbHBIE PabOTHI 110 TEMaM:
1.17; 2.2.38; 2.3.46; 2.4.50; 2.5.58;
2.6.63; 2.8.71; 2.8.74, 2.9.78

3) mpakTudeckue paboThl: pelIeHue
pacdueTHbIX 3amau 1.7,8; 1.15; 2.2.29;
2.2.32; 2.3.45; 2.2.37; 2.2.36; 2.4.49;
2.5.57 uroroBast KOHTpOJIbHAS paboTa

peIIeHNEe YKCIIEPUMEHTATBHBIX 3a/1a4:
1.12,13; 2.2.33,34; 2.9.77; 2.9.76;
2.8.72; 2.8.71 pemeHune TOTHISCKUX
3a7a4 U XUMUYECKUE TUKTAHTHL: 2.2.26;
1.1,2; 2.3.40; 2.5.52 camocTosTENLHBIE
pabotsl: 2.20; 2.24; 2.25; 2.2.31; 2.2.35;
2.3.44; 2.4.48; 2.5.56; 2.7.65; 2.8.70
UTOTOBAasi KOHTPOIbHAs paboTa

Texymmii KOHTpOJb B hopme:
1)TemaTrueckue TECTHI IO TEMaM:
1.45,6 ;2.2.26; 2.3.41; 2.5.53; 2.8.70
2) KOHTpPOJIbHBIE PAOOTHI IO TEMAM:
1.17; 2.2.38; 2.3.46; 2.4.50; 2.5.58;
2.6.63; 2.8.71; 2.8.74,2.9.78

3) npakTudeckue paboThl: pelIeHne
pacueTHbIx 3amay 1.7,8; 1.15; 2.2.29;
2.2.32; 2.3.45; 2.2.37; 2.2.36; 2.4.49;
2.5.57 uToroBasi KOHTpOJIbHAs paboTa
pelIeHre IKCIEPUMEHTaIbHBIX 33/1a4:
1.12,13; 2.2.33,34, 2.9.77; 2.9.76;
2.8.72; 2.8.71 penieHne 10rH4e€CKUX
3aJ1a4 1 XUMHYECKHE JUKTAHTEL: 2.2.26;
1.1,2; 2.3.40; 2.5.52 caMOCTOSITCIIbHBIE
pabotsr: 2.20; 2.24; 2.25; 2.2.31; 2.2.35;
2.3.44; 2.4.48; 2.5.56; 2.7.65; 2.8.70
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5. Kputepuun onenku:

Ouenka «5» cTaBUTCS B cllydae, €ClId CTYACHT MOHUMAET XUMHU3M SIBIICHUN M TIPOIIECCOB, 3HACT
3aKOHBI U TEOPHH, YMEET MOATBEPAUTh MX KOHKPETHBIMH MpHUMEpPaMH, MPUMEHUTh HX B HOBOU
CUTYyAIlMH | TIPU BBIMOJHEHUU MPAKTHYCCKUX 3anaHuid. [lucekMenHas pabora BhIMoJHEHa 0e3 OmnOoK
U HEIOYETOB WM UMeeT He Oosiee omHOro Hemouéra. CTyneHT AaéT TOYHOE OMpPENeICHHEe OCHOBHBIX
MOHSATUH, 3aKOHOB, TEOPHH, NPABWIBHOE OINpPEACICHNEe XUMHUYECKMX BEIMYUH W WX CAUHHIL
U3MEpEHUs, MPAaBUIBLHO 3amuchiBaeT (HopMysbl U MaéT Ha3BaHWE BellecTBaMm. [Ipu OTBETE CTYACHT
OOHApY)XMBAET CaMOCTOSITEILHOCTh W apTyMEHTHPOBAHHOCTh CYXICHUH, YMEET YCTaHABIWBATh
BHYTPUIIPEIMETHBIC U MEXIMpPeAMETHbIE cBs3U. CTYAICHT aHAIM3UPYET, 0000IIaeT U CaMOCTOATEIHHO
JIeaeT BBIBOJIbI; YMEET CTPYKTYPUPOBATH MaTepHall.

Ounenka «4» cTaBUTCA B Ciydae, €CIHM CTYACHT JOMYCKAeT OJHY HErpyoOylo OmuOKy WU HE
OoJsiee NBYX HENOYETOB M MOXKET WX HCIPABUTh CAMOCTOSTEIBHO WM C HEOOJBIIOW ITOMOIIBIO
npenojaBarens. HegocTarounsl HaBBIKM pabOTHI CO CIIPAaBOYHOMU JIUTEpaTypo. B mucbMeHnHoON paboTte
IIPU MOJIHOM 00beMe - He OoJiee 0JHOM Herpy0oil 1 ogHOro HepouéTa (Hiu He OoJiee ABYX HEIOUETOB).

Ounenka «3» CTaBUTCS B ClIy4ae, €CJIH CTYACHT MPaBUIHBHO MOHMMAET XMMHYECKYIO CYIIHOCTH
SBIICHUH M MPOIIECCOB, HO MIPHU OTBETE OOHAPYKUBAET OT/I€JIbHbIC TPOOEIIBI B YCBOCHHUH OCHOBHBIX TEM
Kypca XHMHHU; WCTBITBIBACT 3aTPYAHCHHS B TIPUMCHCHWUW 3HAHWHA Ui PEIICHHS 3a1ad4, Ipu
O00BSCHEHUN XMMHUYECKUX MPOIIECCOB HAa OCHOBE TEOPUil M 3aKOHOB; OTBET y4allerocs HEMOJHBIMU,
HEJOCTAaTOYHO IMOHMMAaHHE OCHOBHBIX BOIPOCOB Kypca XUMHH, JIONMYCKAeT OJHY - JBE TpyObIe
omn6Oku. B mucemennoit pabore He MmeHee 50% e€ 00bEMa BBHIOTHEHO MPABUIBHO HIIM JIOMYIIEHO HE
OoJiee ABYX IpyOBIX OIMIHUOOK.

Ounenka «2» CTaBUTCS B CiIy4ae, €Cld CTYACHT HE 3HACT U HE MOHMMAaeT OOJIBIIYI0 YacTb
MaTepuraia; 3HaHHUS HETOJHbBIE WK cJIa00 chOopMHUpPOBAHHBIC, HET YMCHHI X IPUMEHEHUS K PCIICHUIO
3a/1a4 ¥ BOMpPOCOB Mo oOpasiy. Ilpu oTBeTe Ha Bompoc gomycKaeT rpyOble OMIMOKH, KOTOPhIE OH He
MOJKET UCIIPABHUTH C MIOMOIIBIO MpernoiaBateis. B mucbMeHHON paboTe MpaBUIbHO BBITIOJHEHBI MCHEE
50% eé oOBEMa.

Kpurepun onieHKH NuCbMEHHBIX padoT

O1MmeTKa «5»:

- OTBET MOJHBIN U MPaBUIbHBIN, BO3SMOXKHA HECYIIIECTBEHHAs OIINOKa

Ormerka «4»:

- OTBET HETIOJIHBIN WK JOMYIIEHO He Oosiee 2-X HECYIIECTBEHHBIX OMIMO0K

Ormerka «3»:

- paboTa BBINIOJIHEHA HE MEHEE YeM Ha MOJIOBUHY, JAOMYIIEeHa O/lHA CYIIIECTBEHHAs OIIMOKA U TIPH
9TOM JIBE-TPU HECYIIECTBEHHBIE

OTmeTka «2»:

- paboTa BBIMOJHEHA MEHBIIE, YeM Ha TOJIOBUHY WJIIH COJEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIIMOOK

Kpurtepun onieHKH BbINOJIHEHHS NPAKTHYECKUX padoT

Ounenka "S" craBuTCS, €CIIN CTYJEHT:

1. mpaBUIJIbHO OMpEEIHI 1IeJIb OTbITA;

2. BBIOJHWI paboOTy B MOJHOM 00BeMe ¢ COONIOEHHEM HEOOXOAMMOM MOCIEeN0BATENbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHMIA;

3. caMOCTOSTETbHO M PAIMOHAIBHO BHIOpall M TMOATOTOBMJ JJISI ONbITa HEOOXOIMMOE
o0opy/soBaHUE, BCE OMNBITHI NPOBEI B YCIOBUSX U pPEXKHMMax, OOECIEeUMBAIOUIMX IOJy4YE€HUE
pe3yJIbTaTOB U BHIBOAOB C HAMOOBIIEH TOUHOCTHIO;

4. HayyHO TPaAMOTHO, JIOTHYHO Omnucajl HaOMIOAEHUS U cOpMYIHpOBaJ BHIBOJBI U3 OmNbITa. B
NpPEJCTAaBICHHOM OTYeTe NPaBWIbHO M AaKKypaTHO BBIMOJHMUI BCE 3alMCH, TaOJMIIbI, PUCYHKH,
YyepTexH, rpaduKu, BBIYUCIECHUS U CIIEall BBIBOJBL;

5. IpPaBWJIBHO BBIIIOJIHWI aHAIU3 IOTPELIHOCTEN.
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6. TIPOSIBIISIET OPTaHU3ALMOHHO-TPYAOBbIE YMEHHUs (MOJAEPKUBAET YUCTOTY pabodyero mMecra u
MOPSIIOK Ha CTOJIE, 9KOHOMHO UCIONB3YET PACXOIHBIC MATEPUAIIBI).

7. SKCIIEpUMEHT OCYLIECTBIISET MO IJIaHy C YY€TOM TeXHHKHU 0€30MacHOCTH U MpaBuil paboThI C
MaTepuaIaMu U 000pyIOBaHHUEM.

Ouenka "4" cTaBUTCSA, €CIM CTYJEHT BBINOJHUI TpeOOBaHUS K OlIeHKe "5" HO:

1. OTBIT MPOBOJIMI B YCIIOBUSX, HE 00ECIIEUHBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPECHHUIA,

2. uiau ObUIO JIOMYIIEHO ABAa-TPH HEJI0YEeTa;

3. i He 6osee 0 JHON HEerpyOoil OIMOKHN M OTHOTO HEI0YeTa.

4. U SKCIIEPUMEHT MPOBEICH HE TOJTHOCTHIO;

5. WM B ONIMCAaHUH HAOIIOJICHUH U3 OIBITA JOITYCTHII HETOYHOCTH, BBIBOJIBI CACIIANT HETOJIHEIC.

Ouenka "3" craBuTCS, €CIIU CTYICHT:

l. mpaBUIBHO OMNpEeNeNws Ielb OMbITa: PadOTy BBHIMOIHICT NPABHILHO HE MEHEe 4YeM
HAIOJIOBUHY, OJIHAKO OOBEM BBIMIOJHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJIYYHUTH MpPaBUIbHBIC
PE3YJIBTATHI U BBIBOJIBI 10 OCHOBHBIM, IPUHIIUITMATBHO BaXKHBIM 3a7ja9aM pabOThI:

2. unu nonbop obopynoBaHHs, OOBEKTOB, MAaTEpHANIOB, a TakXKe pabOThl MO Hayally OIMbITa
MIPOBEJI C TTOMOIIBIO YYUTEIIS, UM B XOJI€ TIPOBEACHHUSI OIBITA U U3MEPEHUHN OBUTH JTOMYIIICHBI OIIUOKH
B ONMKCAHUU HAOIOIeHUH, (POpMYITHpPOBAaHUH BHIBOJOB:

3. OIBIT MPOBOJWICS B HEPAIMOHAIBHBIX YCIOBHSX, YTO IMPUBEIO K TOTYYCHHUIO PE3YJIbTaTOB C
OoJbIIel MOTPEIIHOCThIO: WJIM B OTY4ETE OBUIM JOMYHICHBI B OOIIEH CIIOXKHOCTH HE Ooyee IBYX
OmMOOK (B 3alMUCAX CIUHHI], U3MEPCHUIX, B BBIYMCICHUAX, TpaduKax, TaOIMIAX, CXeMaxX, aHaJIN3e
MOTPEIIHOCTe U T.J.) HE MPUHIMIIMAIBLHOTO IJs JaHHOW paboThl XapakTepa, HO MOBIMSBIIMX Ha
PE3YJIbTAT BBIMIOTHCHHMS; HJTU HE BBITIOJTHEH COBCEM WIIH BBITIOJTHEH HEBEPHO aHAIIN3 MTOTPEITHOCTEH;

4. nomyckaet rpy0Oyo omHOKY B X0/1€ dKCiepuMeHTa (B 00bsCHEHUH, B 0(hOpMIICHIH PadOThI, B
COOJIFOJICHNH TIPaBHJI TEXHUKM OE30IacHOCTH MpH paboTe ¢ MaTepualaMH M O0OpYHOBaHHEM),
KOTOpasi UCIPABISETCS MO TPeOOBAHUIO MPEIO1aBaATENs.

Ouenka "2" cTaBuTCS, €CJIHM CTYICHT:

1. He ompenenui CaMOCTOSTENLHO II€NIb ONbITA; BBIIOIHWI pabOTy HE MOJHOCTHIO, HE
HOJTrOTOBMIJI HY)KHOE 000pyIOBaHHWE M O0BEM BBIOJHEHHOH 4YacTH pabOTHI HE MO3BOJSET CIENaTh
MPAaBUIIbHBIX BHIBOJIOB;

2. VI ONBITHI, U3MEPEHUS, BRIYUCIICHUS, HAOTIOCHHSI POU3BOIMIIUCH HEIIPABUIIHHO;

3. uu B xo/ie pabOTHI U B OTYETE OOHAPYKUIIHCHh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYEHHBIE
B TpeOOBaHUX K OLICHKE "31;

4. nomyckaer nBe (u Oonee) rpyOble OMIMOKM B XOJ€ 3KCIEPUMEHTa, B OOBSCHCHHM, B
oopmiernn paboThI, B COONIONEHUH TPABWII TEXHUKH OE30MACHOCTH MPH PadOTe C BEIIECTBAMHU U
000py/0BaHNEM, KOTOPbIE HE MOXKET 5. UCIIPABUThH JIaXe M0 TPEOOBAHUIO MPEMOaBATENS.

IIpumepHbIe TeMbl pedepaToB (10KIa10B),
HHIMBHUAYAJbHBIX IPOEKTOB

* bUOTEXHOIOTNs U FeHHas UHXKeHepHus — TexHoaornu X XI Beka.

* HaHoTexHOJIOTMS Kak IPUOPUTETHOE HAMPABICHUE DPA3BUTHS HAyKH WM IIPOU3BOACTBA B
Poccuiickoit ®enepanum.

» CoBpeMeHHbIE METO bl 00€33apakUBaHUS BOIBI.

* AT10TpONUs. METAJIIIOB.

* Xuzns u nesrenpHocTs . M.Menneneena.

* «[lepunoarueckoMy 3aKoHy Oyyliee He TPO3UT Pa3pyLICHUEM. .. »

* Cunres 114-ro sanemMenTa — TpuyMQp pocCUMCKUX (PU3UKOB-SIIEPIIUKOB.
* 30TonsI Bogopoaa.

* lcnonp30Banne paiiOaKTUBHBIX N30TONOB B TEXHUYECKUX LIEIIAX.

* PEHTreHOBCKOE U3IIy4EHUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIULIMHE.
* [[l1asma — 4yeTBEpTOE COCTOSIHUE BELIECTBA.

* AMop(HBIE BeIeCTBa B IPUPOJIE, TEXHUKE, OBITY.
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* OxpaHa OKpyXKawlled cpeapl OT XHUMHYECKOro 3arpsisHeHusa. KoinuecTBeHHbIE
XapaKTEPUCTHKU 3arps3HEHUSI OKPYXKAIOLIEH Cpeibl.

* [Ipumenenue TBepaOTrO U razoodpazHoro okcuaa yriaeposaa (IV).

* 3amuTa 030HOBOT'O 3KPaHa OT XMMHUYECKOI'0 3arpsi3HEHUS.

* I'pyOonucnepcHble cUCTEMBbI, UX KJIAcCU(PHKALMS U MCIOJIb30BaHHE B IPOGECCHOHATBHON
JIeATEIbHOCTH.

* Kocmernyeckue renu.

* [IpuMmeHeHue CyCIIeH3Uui U IMYJIbCUNA B CTPOUTENILCTBE.

* MuHepaJbl ¥ TOpHbIE OPO/Ibl KAK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boja kak peareHT u cpeaa uisi XMMUYECKOTo IpoLecca.

* )Kuznb u gesrensHocts C.Appennyca.

* Bkian oTeuecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPUU DIIEKTPOIUTHUECKON TUCCOLMALINN.

* YcTpaHeHHe KECTKOCTU BOJIbI HA IPOMBIIIJIEHHBIX PEANPUATHAX.

* CepHast KMCII0Ta — «XJ1€0 XUMHUYECKOM TPOMBILUIEHHOCTH.

* Mcnonbp30oBaHne MUHEPATBHBIX KUCIOT HAa IPEANPHUATHAX PA3THIHOTO TPOQHIIs.

* OKCH/ZIBI U COJIM KaK CTPOUTEIIbHBIE MAaTEPUAJIB.

* cropus runca.

* [ToBapeHHast COJIb KaK XUMHYECKOE CHIPHE.

* MHoronukuii kapOoHAT KajabLus: B IPUPOJIE, B IPOMBIIIEHHOCTH, B OBITY.

* Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupTyanbsHoe MOIEIMPOBAaHUE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JJIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIUIaBOB IEKTPOJIUTOB.

* IlpakTuueckoe NpPUMEHEHUE  HIEKTpoin3a:  papUHUPOBAHUE,  TaJIbBAHOIJIACTUKA,
rajgbBaHOCTETHS.

* Mcropus nosny4eHus U Npou3BOJCTBA AIFOMUHUS.

* DIIEKTPOIIUTHYECKOE TTOTyIeHHE U pahUHUPOBAHUE MEIIH.

* XXuznp u pesrenpHocTs I [[oBH.

* Ponp MeTamioB B MCTOpPHM 4YEJIOBEYECKOM LMBWIM3ALMH. VICTOpUA OTEUECTBEHHOW 4YEepHOMN
MeTairyprui. COBpeMEHHOE METAJUTYPTHYECKOE IIPOU3BOJICTBO.

* HcTtopuss OTE4ECTBEHHOM LBETHOW METAUIypruv. Poibp MeTauioB M CIUIaBOB B HAy4HO-
TEXHUYECKOM IIPOrpecce.

* Koppo3ust MeTanioB 1 criocoObl 3alIUThl OT KOPPO3HUH.

* nepTHBIE WK O6JaropoHbIE Ta3bl.

* Poxarommye cony — rajoreHsl.

* cTopust BEACKON CITUYKH.

* lcroprst BOSBHUKHOBEHHUS U PA3BUTHUSI OPTaHUYECKON XUMUH.

* J)Kusns u nestensHocTs A.M.byTneposa.

* Butanusm u €ro kKpax.

* Ponb 0Te4eCTBEHHBIX YUEHBIX B CTAHOBIEHUH U Pa3BUTUU MUPOBOM OpraHM4eCKON XUMHUHU.

* CoBpeMeHHBIE MTPEJICTABICHHS O TEOPHUH XUMUYECKOIO CTPOEHUSI.

* DKOJIOTMUECKNE aCTIEKThI NCIIOJIb30BAHNUS YTIIEBOIOPOJIHOTO CBIPBSI.

*  DKOHOMHYECKHE AaCHEKThl MEXAYHAPOJHOIO0 COTPYJHHYECTBA IO  HCIIOJIb30BAHUIO
YTIIEBOJOPOAHOTO CHIPBSI.

* Vcropust OTKpeITUS U pa3pabOTKU Ta30BBIX M HEPTSIHBIX MecTOpoxjaeHui B Poccuiickoii
denepanuu.

* XuMus yriaeBoJA0POJTHOTO CHIPhS U MOsI Oyaymas mpodeccusi.

* YIeBoA0pOHOE TOILUIMBO, €r0 BUJIbI U HA3HAYCHUE.

* CuHTEeTHYECKHE KayuyKU: HCTOPUS, MHOIO0Opa3ne U MepCreKTUBLI.

* Pe3MHOTEXHUYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

* CBapoYHOE IPOU3BOJICTBO U POJIb XUMHUH YIIIEBOJOPOIOB B HEM.

* He¢tp 1 ee Tpancnopt
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